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Potential Atlas data. Therefore, there are many SEP in the Kayseri region. With an installed capacity of 51 MWh and has the 
highest installed capacity in Turkey SEP continues its production activities since 2015. This solar power plant was built by 
Kayseri Organize Industrial Zone (OIZ). It has an installation area of 930.000 m2 and an annual production capacity of 
82.000.000 KWh, which covers 20% of Kayseri OSB's daytime electricity needs. This facility, shown in Figure 1, can meet the 
energy needs of approximately 60,000 dwellings. This facility is an environmentally friendly company to obstructing the annual 
49.200 tonnes of CO2 emissions. At the same time, this company is a very important position in terms of preventing our country's 
7.706.766 cubic meters of natural gas imports. Before the establishment of solar power plants, an analysis is made with the help 
of simulation program within the scope of feasibility study. With the help of this simulation, SEP locations is installed in the 
system and gives estimated electricity energy value to generate yearly according to the radiation times and meteorological data 
values. Thus, the investor can predict the approximate cost of the SEP to be built and the energy values it will generate before 
establishing the SEP. It is very important to make a SEP simulation in terms of profitability and productivity. The simulation 
program used in this study is PVsyst. The PVsyst program, which is used as a simulation program, is widely used in the field 
thanks to its technical and detailed evaluation ability for solar systems. In this study, for 51 MWp solar power plant established 
in Kayseri OSB, the actual production values were compared with the simulation program outputs and the accuracy of the 
simulation program was tested.  
  

 
Figure. 1. Turkey's the largest solar power plant (Kayseri OSB GES)  

  
Keywords- Renewable energy sources, Simulation, SEP, Production values.  
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public funding must be reduced, tighter controls must be made on these funds, and public expenditures, which are also 
transferred to more productive areas that contribute to economic growth I can say. 
 
Keywords- Public expenditure, Wagner's Law, Toda-Yamamoto 
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In this study recycled waste porcelain particles and boric acid powders are used as fillers in the production 
of polymer matrix composites. Waste porcelain particles were used to reduce the production cost and to improve 
the mechanical and physical properties of the polymer phase. Boric acid was employed as an antibacterial agent. 
Waste porcelain bodies were crushed and milled to obtain finely powdered porcelain. Boric acid powder was 
provided by Etibor Company. The polymer matrix composites were produced with casting method. The physico-
mechanical properties such as bulk density, porosity, three-point bending strength, Shore hardness, impact 
resistance were determined. Antibacterial tests were conducted according to ASTM 2180 as well. The filler 
powders and the microstructure of the manufactured composites were characterized with SEM, EDS, XRD 
techniques. In general enhancement in mechanical properties and antibacterial surface effect were observed.   

 
Keywords: boric acid, composites, porcelain waste, antibacterial activity, mechanical properties 
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fault plane, the amount of postseismic viscoelastic relaxation and interseismic slip, and an application example on the sections 
of the NAFZ in the Marmara Region is described. On the NAFZ different fault segments, in the western part of time dependent 
slip rates are determined by using the data from Turkey's National Permanent GPS Stations Network (TUSAGA) Project and the 
GPS network of Istanbul Water and Sewerage Administration (ISKI). According to the obtained results, as accepted the Eurasian 
Plate is stable, it was determined that the Anatolian block moved to the westward in the south of the NAFZ as approximately 22 
mm / year with  a speed. At the same time, it is expected that the estimation of the earthquakes will forecast by estimating the 
seismic moment accumulation in each segment and monitoring it in real time.  
  
Key words- 3-D deformation model, GPS data, NAFZ, slip rate.  
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and 1.80m is tall and a person shorter than 1.80m is short, a person with a height of 1.75m is considered short. At the same 
time, a person with a height of 1.55 is regarded as short. However, there is a serious difference between these two people. In 
the fuzzy logic theorem, a person with a height of 1.75m is little short and a person with a length of 1.55 is very short. 
 

Fuzzy control, which is based on the knowledge and experience of a person and transformed into rules and mathematical 
functions, is necessary to control nonlinear systems and to improve the performance of developed applications. This control 
technology is developing rapidly, since it is preferred in a wide range of products, from products we use in our homes to 
industrial appliances. Nowadays, living areas are being designed making human life even easier and made more comfortable 
every day. One of the most suitable control methods for home automation is fuzzy control, due to the non-linearity and 
complex processing of external data.  

Systems based on fuzzy logic, which allows for a flexible model, seems to be more featured in smart home systems in the 
following years, with the help of microprocessors, with an approach that is close to the human thought system. In addition to 
the ambient temperature and humidity values in the home being at the desired value, the amount of light and the vibration of 
the light is also an important influence on people's health in the lighting systems. A bad lighting system causes headaches, eye 
disturbances and an irritable mood. In this study, the importance of developing a user friendly system by controlling the 
temperature, humidity and illumination in the living area from the physiological point of view is discussed and   advantages of 
using fuzzy modeling technique for control systems in closed spaces, with the fuzzy control model software embedded in the 
microcontroller. 

Developed applications with fuzzy control base, view of different field emerges each day. By embedding software into 
microcontrollers developed with fuzzy logic using appropriate membership functions, without human intervention,  as if there 
were human beings, that real-time systems imitating humanity with artificial intelligence applications are the benefits that 
energy saving provides and it is seen that it gives successful results with lower costs. Fuzzy control has many advantages over 
conventional control methods in the realized system. For example, in conventional control systems, if the air is cold, the heater 
is operated. However, in the fuzzy control technique, it is first determined how cold the air is. According to the results 
obtained, the temperature of the heater is adjusted to the required amount. For the desired humidity and temperature values, 
more accurate, faster and more stable results are obtained with fuzzy control  than the conventional control method. Even 
under different ambient conditions, it seems that the system has set the optimum values for people and worked according to 
their needs. 

         
Keywords- Artificial intelligence, Fuzzy control, Physiological home automation, Fuzzy logic with microcontrollers 
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reasons, we utilize the low level of the green tea polyphenols which have many bioavailability. Beside this, in the production of 
functional foods, phenolic components can be associated with food components such as proteins. And this leads to loss of 
quantity and/or functionality of polyphenols as a result of aggregation and precipitation. At the same time, most of these green 
tea polyphenols have a bitter and stringent taste that many consumers do not like. This situation also affects the consumption of 
green tea and the consumption of these polypenols added foods. Moreover, these ingredients are unstable under conditions 
encountered in food processing and storage (temperature, oxygen, light), or in the gastrointestinal tract (pH, enzymes, presence 
of other nutrients). All of these conditions limit the activity and potential health benefits of the nutraceutical components, 
including polyphenols. Therefore, in order to ensure the physiological effectiveness of these active compounds, it is necessary 
to provide series of protective mechanisms during consumption and until consumed. In this study, green tea polyphenols, their 
bioavailabilities and innovative approaches including encapsulation methods that are used to preserve green tea polyphenols are 
presented. 
 
Keywords- Green tea, polyphenols, bioavailability, encapsulation 
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source. [2]. After this process, column chromatography was used for the purification of the resultant CQDs and to remove the 
precursors. The quantum yields were estimated as 58.9%, 27.0% and 8.2% for glutathione-citric acid, glutathione-glucose and 
glutathione-glutamic acid couples, respectively. After the characterization of CQDs were performed, the sensing capability of 
the obtained CQDs towards alanine, arginine, asparagine, aspartic acid, cysteine, cystine, histidine, isoleucine, leucine, lysine, 
methionine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine, valine was determined in solution phase by following 
the change in photoluminescence intensity.  
 
We express our deep thanks to the Scientific and Technological Research Council of Turkey (TUBITAK) for financial support 
(215Z222).  
 
Keywords- Amino acids, Fluorescent sensor, Glutathione, Carbon quantum dot, Quantum yield.  
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A NOVEL TOOL FOR SELECTION OF LOW POWER WIND 
TURBINES 

 
Abstract- The use of alternative energy sources has begun to increase with the ever-increasing demand for energy. 
Today, with this increase, energy production is being tried to be obtained from alternative energy sources. Many 
companies have included the installation of large wind turbines, solar power plants as priority investment plans. 
However, private and legal entities lag behind large firms for wind turbines to be built with little power. Private 
and legal entities have difficulty in determining a roadmap for turbines to be installed with little power. In this 
study, the software was developed to be a guide for low power wind turbines to be installed. With the prepared 
software, it is tried to help the people to choose which turbine in accordance with their needs. The screen image 
of the prepared writing is given in Figure 1. 
 

 
 

Figure 1. Screenshot of the prepared writing. 
 
Turbine features of various companies on the market are embedded in the software. How many m / s of turbines 
can produce power is based on turbine power curves. When the turbine of any company is selected, the maximum 
power of turbine, pole length, rotor diameter and power curves and average cost can also be displayed. In addition, 
the maximum amount of power that the turbine can produce at speeds of 1-10 m / s, 11-20 m / s, 21-30 m / s can 
be displayed. In order to be able to use the software add-on for the turbines to be installed with little power, the 
average annual wind speed of the zone needs to be known. The person who will build the turbine in the software 
can choose itself by calculating the energy requirement and making use of the turbine curves, or according to the 
annual wind speed and the power to be produced, the appropriate turbine selection can be made directly in the 
software. The important point here is that the turbine can select the right turbine to meet its energy needs and 
determine the cost of the turbine to select at a later stage. With the application plug-in prepared in this study, it is 
thought that the private and legal persons who will perform the installation of the wind turbine with small power 
will be able to realize the turbine selection faster, less costly and more accurately and will give a light to the work 
to be done in the future. 
 
Keywords- Renewable energy, wind turbine, power curve, application program. 
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General characteristics of materials to be used as DPF; low thermal expansion coefficient (1,0 - 1,5x10-6 / oC, ~ 800oC),  high 
temperature stability (~ 1400oC), corrosion resistance, sufficient mechanical strength (> 12 MPa) good thermal conductivity to 
reduce the effect of thermal stresses and low density to reduce fuel consumption. Good corrosion and oxidation resistance is 
required against sulfur-containing exhaust gas components. Most importantly, it should have over 90% filtration capability. 
Nowadays ceramics are popular as the filtering material that can meet these properties. The commercial DPFs currently used are 
Cordierite, SiC, Mullit, Al-Titanate and FeCrNi alloy. Cordierite is Mg-Al silicate phase and this is produced from natural raw 
materials such as kaolin and talc, so it is very economical and it is the most commonly used substrate material. Other advantages 
include; it has low density and therefore is light, due to low thermal expansion coefficient minimum thermal stresses reveal, low 
sintering temperature and hence easy production procedures and so no need for a special furnace atmosphere. On the other hand, 
low thermal conductivity creates a problem during regeneration and in some regions of the DPF the temperature can reach the 
melting temperature of cordierite. The other substrate material is SiC.  SiC is at the forefront with its high thermal conductivity, 
elastic modulus, and service temperature and corrosion resistance. Mullite has a coefficient of thermal expansion similar to that 
of SiC. It has high strength and high temperature resistance. It is sintered without special atmospheric conditions by using 
economical raw materials.  It is very economical in this respect. The other material is Al-titanate.  Its leading feature is its 
excellent thermal shock resistance due to its low thermal expansion coefficient. But the elastic modulus and mechanical strength 
are poor. The metal filters have a similar coefficient of thermal expansion to that of the external components and are therefore 
easy to install. The main disadvantage of sintered metal filters is that they are expensive due to the high cost of the starting metal 
powders and the complicated welding process and high density. When we evaluate the properties required from DPFs, SiC 
substrates are at the forefront in terms of performance.  
  
Keywords- particle filter, environmental pollution, internal combustion engines, Ceramic, SiC  
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other hand, the principle of 'gaining good', which is generally accepted among the citizens, has transformed the 
measurement and evaluation system into a screening mechanism and the central examinations, classrooms and private 
tutoring sector helped to create a giant examination economy. According to the report by ISMMMO (2010),  the five major 
examinations held in Turkey (OSS, KPSS, SBS, Driving License Exam, Private Security) economy a total of 4 billion 95 
million TL. By bringing some standards the state will make some exams in order to measure the quality of the social good 
and make the inspection easier. 
 
This study aims to point out how a government has to offer a basic service to all its citizens irrespective of whether it is a 
public service, especially how it has been 'pricing' since the '70s, and how the profit-oriented enterprise has marketed its 
educational system. In this direction, concepts of commodity, privatization, commercialization and standardization will be 
examined and the transformation of the Turkish education system will be discussed together with these concepts. 
 
Keywords- Commodification, Commercialization, Customization 
 
 
 

185











mailto:Arsalan.Alamdari@gmail.com
mailto:Arsalan.Alamdari@gmail.com


 
  

  
  
  
  
  
  
  
  
  
  
  
  
  

191



 
  

  

  
  

192



mailto:fatih.ak@antalya.edu.tr






mailto:aaa@xxxx.com
mailto:arzu.akgul


                      
 
 
 
 

 

 
 

SETSCI Conference Indexing System, 
Volume 2 (2018), 196-197 

transform (CWT) and discrete-time wavelet transform (DWT), and Wigner-Ville distribution (WVD). In addition to these 
methods, the nonlinear analysis methods such Higuchi fractal dimension method for analyzing the complexity of biomedical 
signals is used in EMG signal analysis. At the end of the analysis of end-of-life rehabilitation processes, improvements in 
facial symmetry of patients and increased ability to perform basic facial expressions and primer facial movements have been 
observed. As the time to start pre-rehabilitation was later, the time to start post-rehabilitation was taken to the fore, which was 
similar to healthy individuals. Furthermore, expressions and movements after rehabilitation became stronger than before. it is 
seen that similarity increases in the ability to perform facial expressions when compared to patients and healthy individuals 
using the fuzzy entropy method. 
 
Keywords- Face Transplantation, Surface EMG, Functional Electrical Stimulation, Cognitive Rehabilitation 
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I. �*�ø�5�ø�ù 

�*�•�Q�•�P�•�]�G�H �•�U�•�Q�� �Y�H�� �•�U�H�W�L�P�� �W�H�N�Q�R�O�R�M�L�O�H�U�L�Q�G�H�� �\�D�ú�D�Q�D�Q�� �K�Õ�]�O�Õ��
�J�H�O�L�ú�P�H�O�H�U���� �S�D�]�D�U�O�D�U�G�D�N�L�� �G�H�÷�L�ú�L�P�O�H�U���� �|�]�H�O�O�L�N�O�H�� �S�D�]�D�U�O�D�U�Õ�Q��
�|�Q�H�P�O�L���|�O�o�•�G�H �G�R�\�X�P�D���X�O�D�ú�P�D�V�Õ�����P�•�ú�W�H�U�L�O�H�U�L�Q���G�D�K�D���E�L�O�L�Q�o�O�L���Y�H��
�V�H�o�L�F�L�� �R�O�P�D�V�Õ�� �J�L�E�L�� �I�D�N�W�|�U�O�H�U�� �L�ú�O�H�W�P�H�O�H�U�L�Q�� �P�•�ú�W�H�U�L�� �R�G�D�N�O�Õ��
�\�D�N�O�D�ú�Õ�P�O�D�U�D���\�|�Q�H�O�P�H�V�L�Q�L���V�D�÷�O�D�P�Õ�ú�W�Õ�U�����7�•�N�H�W�L�F�L�O�H�U�L�Q���L�K�W�L�\�D�o���Y�H��
�E�H�N�O�H�Q�W�L�O�H�U�L�Q�H���X�\�J�X�Q���•�U�•�Q�O�H�U�L�Q���W�D�V�D�U�O�D�Q�P�D�V�Õ���E�X���•�U�•�Q�O�H�U�L�Q���K�Õ�]�O�Õ��
�W�•�N�H�W�L�P�L�Q�L���K�Õ�]�O�D�Q�G�Õ�U�P�Õ�ú�d �Y�H�� �\�H�Q�L�� �•�U�•�Q�O�H�U���W�D�O�H�S���H�G�L�O�L�U���R�O�P�X�ú�W�X�U����
�%�X�� �G�X�U�X�P�� �S�L�\�D�V�D�\�D�� �V�•�U�•�O�H�Q�� �•�U�•�Q�� �o�H�ú�L�G�L�Q�L�� �D�U�W�W�Õ�U�P�Õ�ú�d �Y�H�� �•�U�•�Q��
�\�D�ú�D�P�� �V�•�U�H�O�H�U�L�Q�L�� �N�Õ�V�D�O�P�Õ�ú�W�Õ�U���� �%�X�� �ú�D�U�W�O�D�U�� �D�O�W�Õ�Q�G�D�� �L�ú�O�H�W�P�H�O�H�U�L�Q��
�E�D�ú�D�U�Õ�O�Õ���R�O�P�D�V�Õ���G�D���J�L�G�H�U�H�N���]�R�U�O�D�ú�P�D�N�W�D�G�Õ�U��[1]. 

Ev tekstili, genel olarak evleri dekore etmek ama�F�Õ�\�O�D��
�N�X�O�O�D�Q�Õ�O�D�Q�� �•�U�•�Q�O�H�U�� �R�O�D�U�D�N�� �W�D�Q�Õ�P�O�D�Q�P�D�N�W�D�G�Õ�U���� �6�H�Q�W�H�W�L�N�� �L�S�O�L�N�O�H�U��
�Y�H���N�X�P�D�ú�O�D�U�Õ�Q���\�D�Q�Õ���V�Õ�U�D�����S�D�P�X�N�����N�H�W�H�Q�����L�S�H�N���Y�H���\�•�Q���J�L�E�L���G�R�÷�D�O��
�L�S�O�L�N�O�H�U�G�H�Q�� �\�D�S�Õ�O�D�Q�� �N�X�P�D�ú�O�D�U�� �G�D�� �V�H�N�W�|�U�•�Q�� �K�D�P�� �P�D�G�G�H�O�H�U�L��
�D�U�D�V�Õ�Q�G�D�G�Õ�U���� �%�X�� �V�H�N�W�|�U�� �U�D�S�R�U�X�� �N�D�S�V�D�P�Õ�Q�D�� �J�L�U�H�Q�� �•�U�•�Q�O�H�U�� �ú�X��
�ú�H�N�L�O�G�H���V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�Õ�O�P�D�N�W�D�G�Õ�U���� 

�‡ �'�|�ú�H�P�H�O�L�N���Y�H���3�H�U�G�H�O�L�N���.�X�P�D�ú�� 
�‡ �<�D�W�D�N���g�U�W�•�O�H�U�L���Y�H���'�L�÷�H�U���0�H�I�U�X�ú�D�W���(�ú�\�D�V�Õ���� 
�‡ �<�D�W�D�N���d�D�U�ú�D�I�O�D�U�Õ�� 
�‡ �7�•�O�O�H�U���Y�H���'�D�Q�W�H�O�D�O�D�U���� 
�‡ Battaniyeler, 
�‡ �0�D�V�D���g�U�W�•�O�H�U�L���� 
�‡ �<�D�V�W�Õ�N�����<�R�U�J�D�Q���Y�H���8�\�N�X���7�X�O�X�P�O�D�U�Õ�� 
�‡ �(�O�L�ú�L���'�X�Y�D�U���+�D�O�Õ�O�D�U�Õ�� 
�‡ Havlu ve Bornozlar, 
�‡ �3�H�U�G�H�O�H�U���Y�H���<�D�W�D�N���)�D�U�E�D�O�D�O�D�U�Õ�� 
�‡ �'�L�÷�H�U���(�Y���7�H�N�V�W�L�O�L���h�U�•�Q�O�H�U�L�� 
�(�Y���W�H�N�V�W�L�O�L���L�K�U�D�F�D�W�Õ�������������\�Õ�O�Õ���2�F�D�N���± �$�U�D�O�Õ�N���G�|�Q�H�P�L�Q�G�H������������

�R�U�D�Q�Õ�Q�G�D�� �D�U�W�D�U�D�N�� �������� �P�L�O�\�D�U�� �G�R�O�D�U�� �G�H�÷�H�U�L�Q�G�H�� �J�H�U�o�H�N�O�H�ú�P�L�ú�W�L�U����
���������� �\�Õ�O�Õ�� �2�F�D�N�� �D�\�Õ�Q�G�D�� �L�V�H�� �H�Y�� �W�H�N�V�W�L�O�L�� �L�K�U�D�F�D�W�Õ�� ���������� �R�U�D�Q�Õ�Q�G�D��
�D�U�W�Õ�ú�O�D�����������P�L�O�\�R�Q���G�R�O�D�U���G�H�÷�H�U�L�Q�G�H���J�H�U�o�H�N�O�H�ú�P�L�ú�W�L�U�� 

�����������\�Õ�O�Õ���2�F�D�N���± �$�U�D�O�Õ�N���G�|�Q�H�P�L�Q�G�H���•�U�•�Q���J�U�X�S�O�D�U�Õ���E�D�]�Õ�Q�G�D���H�Y��
�W�H�N�V�W�L�O�L�� �L�K�U�D�F�D�W�Õ�� �L�Q�F�H�O�H�Q�G�L�÷�L�Q�G�H���� �H�Q�� �|�Q�H�P�O�L�� �•�U�•�Q�� �J�U�X�E�X�� �R�O�D�Q��
�K�D�Y�O�X�� �Y�H�� �W�H�P�L�]�O�L�N�� �E�H�]�O�H�U�L�Q�G�H�� �L�K�U�D�F�D�W�Õ�P�Õ�]�Õ�Q�� ���������� �R�U�D�Q�Õ�Q�G�D��
�D�U�W�Õ�ú�O�D�� �\�D�N�O�D�ú�Õ�N�� �������� �P�L�O�\�R�Q�� �G�R�O�D�U�� �G�H�÷�H�U�L�Q�G�H�� �J�H�U�o�H�N�O�H�ú�W�L�÷�L��
�J�|�U�•�O�P�H�N�W�H�G�L�U���� �%�X�� �•�U�•�Q�� �J�U�X�E�X�Q�X�Q�� �W�R�S�O�D�P�� �H�Y�� �W�H�N�V�W�L�O�L��
�L�K�U�D�F�D�W�Õ�P�Õ�]�G�D�N�L���S�D�\�Õ�������������¶�G�•�U�����%�X���•�U�•�Q���J�U�X�E�X�Q�G�D�������������\�Õ�O�Õ��
�2�F�D�N���D�\�Õ�Q�G�D���L�V�H�������������R�U�D�Q�Õ�Q�G�D���D�U�W�Õ�ú���N�D�\�G�H�G�L�O�P�L�ú�W�L�U��  

�����������\�Õ�O�Õ���2�F�D�N���± �$�U�D�O�Õ�N���G�|�Q�H�P�L�Q�G�H���H�Y���W�H�N�V�W�L�O�L���L�K�U�D�F�D�W�Õ�P�Õ�]�G�D��
�L�N�L�Q�F�L�� �|�Q�H�P�O�L�� �•�U�•�Q�� �J�U�X�E�X���� ���������� �R�U�D�Q�Õ�Q�G�D�� �J�H�U�L�O�H�\�H�U�H�N�� ��������
�P�L�O�\�R�Q�� �G�R�O�D�U�� �G�H�÷�H�U�L�Q�G�H�� �J�H�U�o�H�N�O�H�ú�H�Q�� �\�D�W�D�N�� �o�D�U�ú�D�I�Õ�� �J�U�X�E�X�G�X�U����
�7�R�S�O�D�P���H�Y���W�H�N�V�W�L�O�L���L�K�U�D�F�D�W�Õ�P�Õ�]�Õ�Q�������������¶�X�Q�X���R�O�X�ú�W�X�U�D�Q���E�X���•�U�•�Q��
�J�U�X�E�X�Q�X�Q�� ���������� �\�Õ�O�Õ�� �2�F�D�N�� �D�\�Õ�� �L�K�U�D�F�D�W�Õ�� �L�V�H�� ������������ �R�U�D�Q�Õ�Q�G�D��
�D�U�W�P�Õ�ú�W�Õ�U [2]. 

�<�X�N�D�U�Õ�G�D�� �E�D�K�V�H�G�L�O�H�Q�� �L�K�U�D�F�D�W�� �G�H�÷�H�U�O�H�U�L�� �L�Q�F�H�O�H�Q�G�L�÷�L�Q�G�H��
�J�|�U�•�O�P�H�N�W�H�G�L�U�� �N�L���\�D�W�D�N�� �o�D�U�ú�D�I�Õ�� �J�U�X�E�X�Q�D�� �R�O�D�Q�� �W�D�O�H�S�� �J�L�G�H�U�H�N��
�D�U�W�P�D�N�W�D�G�Õ�U���� �%�X�� �Q�H�G�H�Q�O�H�� �E�X�� �•�U�•�Q�� �J�U�X�E�X�Q�� �•�U�H�W�H�Q�� �L�ú�O�H�W�P�H�O�H�U�L�Q 
�Y�H�U�L�P�O�L�O�L�÷�L�Q�L�Q�� �D�U�W�W�Õ�U�Õ�O�D�E�L�O�P�H�V�L�� �L�o�L�Q���� �Y�H�U�L�P�O�L�O�L�÷�L�� �H�W�N�L�O�H�\�H�Q��
�I�D�N�W�|�U�O�H�U�L�Q���o�R�N���L�\�L���D�Q�O�D�ú�Õ�O�P�D�V�Õ���Y�H���E�X���I�D�N�W�|�U�O�H�U�L�Q���L�\�L���\�|�Q�H�W�L�O�P�H�V�L��
�J�H�U�H�N�P�H�N�W�H�G�L�U���� �9�H�U�L�P�O�L�O�L�÷�L�� �D�U�W�W�Õ�U�P�D�N�� �L�o�L�Q�� �N�X�O�O�D�Q�Õ�O�D�Q�� �S�H�N�� �o�R�N��
�\�|�Q�W�H�P�� �Y�H�� �\�D�N�O�D�ú�Õ�P�� �E�X�O�X�Q�P�D�N�W�D�G�Õ�U�� Bunlardan en ekonomik 
�Y�H���X�\�J�X�O�D�P�D�V�Õ���N�R�O�D�\���R�O�D�Q�Õ��iki el hareket analizidir.  

�%�X�� �o�D�O�Õ�ú�P�D�G�D�����H�Y�� �W�H�N�V�W�L�O�L�� �N�R�Q�I�H�N�V�L�\�R�Q�X�� �L�ú�O�H�W�P�H�V�L�Q�G�H�� �L�N�L�� �H�O��
analizi uyg�X�O�D�P�D�V�Õ���J�H�U�o�H�N�O�H�ú�W�L�U�L�O�P�L�ú�W�L�U���� �'�L�N�L�P�K�D�Q�H 
�E�|�O�•�P�•�Q�G�H���� �I�D�U�N�O�Õ�� �o�D�O�Õ�ú�D�Q�O�D�U�� �•�]�H�U�L�Q�G�H�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�H�Q��
�X�\�J�X�O�D�P�D���V�R�Q�X�F�X�Q�G�D���H�O�G�H���H�G�L�O�H�Q���E�X�O�J�X�O�D�U���D�Q�D�O�L�]���H�G�L�O�P�L�ú�W�L�U ve 
�o�H�ú�L�W�O�L���|�Q�H�U�L�O�H�U���J�H�W�L�U�L�O�P�L�ú�W�L�U�� 

II. MATERYAL VE METOT 

�%�X�� �E�|�O�•�P�G�H�� �Y�H�U�L�P�O�L�O�L�÷�L�Q�� �W�D�Q�Õ�P�Õ���� �|�Q�H�P�L�� �D�Q�O�D�W�Õ�O�P�Õ�ú����metot 
�H�W�•�G�•�� �Y�H�� �L�N�L�� �H�O�� �D�Q�D�O�L�]�L�� �D�o�Õ�N�O�D�Q�P�Õ�ú�W�Õ�U���� �0�H�W�R�W�� �H�W�•�G�•�� �Y�H�� �L�N�L�� �H�O��
�D�Q�D�O�L�]�L�� �\�D�S�Õ�O�Õ�U�N�H�Q�� �L�]�O�H�Q�P�H�V�L�� �J�H�U�H�N�H�Q�� �N�R�ú�X�O�O�D�U�� �Y�H�� �J�H�U�H�N�O�L��
�D�ú�D�P�D�O�D�U �K�D�N�N�Õ�Q�G�D���E�L�O�J�L���Y�H�U�L�O�P�L�ú�W�L�U��   

�9�H�U�L�P�O�L�O�L�N���.�D�Y�U�D�P�Õ���Y�H���9�H�U�L�P�O�L�O�L�N���$�U�W�Õ�U�P�D���7�H�N�Q�L�N�O�H�U�L 

�9�H�U�L�P�O�L�O�L�N���� �N�D�\�Q�D�N�� �N�X�O�O�D�Q�Õ�P�Õ�Q�Õ�Q�� �H�W�N�L�Q�O�L�÷�L olarak ifade 
�H�G�L�O�P�H�N�W�H�G�L�U���� �7�H�N�Q�L�N�� �D�o�Õ�G�D�Q�� �G�H�÷�H�U�O�H�Q�G�L�U�L�O�G�L�÷�L�Q�G�H�� �L�V�H����
�Y�H�U�L�P�O�L�O�L�N�� �•�U�H�W�L�P�G�H�� �N�X�O�O�D�Q�Õ�O�D�Q�� �J�L�U�G�L�O�H�U�� �L�O�H�� �\�D�U�D�W�Õ�O�D�Q�� �o�Õ�N�W�Õ�O�D�U��
�D�U�D�V�Õ�Q�G�D�N�L���R�U�D�Q���R�O�D�U�D�N���W�D�Q�Õ�P�O�D�Q�P�D�N�W�D�G�Õ�U [3]. 

�9�H�U�L�P�O�L�O�L�÷�L���D�U�W�W�Õ�U�P�D�N���•�]�H�U�H���N�X�O�O�D�Q�Õ�O�D�Q���S�H�N���o�R�N���P�•�K�H�Q�G�L�V�O�L�N��
�\�D�N�O�D�ú�Õ�P�Õ�� �E�X�O�X�Q�P�D�N�W�D�G�Õ�U���� �%�X�Q�O�D�U�G�D�Q�� �H�Q�� �W�H�P�H�O�� �R�O�D�Q�Õ�� �µ�L�ú��
�H�W�•�G�•�¶�G�•�U���� �ø�ú�� �H�W�•�G�•���� �L�ú�� �|�O�o�•�P�•�� �Y�H�� �P�H�W�R�W�� �H�W�•�G�•�� �W�H�N�Q�L�N�O�H�U�L�Q�L��
�N�D�S�V�D�P�D�N�W�D�G�Õ�U�����%�X���W�H�N�Q�L�N�O�H�U���Y�H���E�X�Q�O�D�U�Õ�Q���E�L�U�E�L�U�O�H�U�L�\�O�H���L�O�L�ú�N�L�O�H�U�L��
�ù�H�N�L�O�����¶�G�H���D�o�Õ�N�O�D�Q�P�D�N�W�D�G�Õ�U�� 
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�ù�H�N�L�O��1. �ø�ú���H�W�•�G�•���W�H�N�Q�L�N�O�H�U�L���Y�H���E�L�U�E�L�U�O�H�U�L���L�O�H���L�O�L�ú�N�L�O�H�U�L [4]  

 
�ø�ú���|�O�o�•�P�•, �Q�L�W�H�O�L�N�O�L���E�L�U���L�ú�o�L�Q�L�Q�����E�H�O�O�L���E�L�U���L�ú�L�����E�H�O�O�L���E�L�U���o�D�O�Õ�ú�P�D��

�K�Õ�]�Õ�\�O�D�� ���U�D�Q�G�Õ�P�D�Q���� �\�D�S�P�D�V�Õ�� �L�o�L�Q�� �J�H�U�H�N�H�Q�� �]�D�P�D�Q�Õ�� �V�D�S�W�D�P�D�N��
�D�P�D�F�Õ�\�O�D���J�H�O�L�ú�W�L�U�L�O�P�L�ú���W�H�N�Q�L�N�O�H�U�L�Q���X�\�J�X�O�D�P�D�V�Õ�G�Õ�U [1]. 

�0�H�W�R�W�� �H�W�•�G�• ise �G�D�K�D�� �N�R�O�D�\�� �Y�H�� �H�W�N�H�Q�� �\�|�Q�W�H�P�O�H�U�L�Q��
�J�H�O�L�ú�W�L�U�L�O�P�H�V�L�����X�\�J�X�O�D�Q�P�D�V�Õ���Y�H���P�D�O�L�\�H�W�O�H�U�L�Q���G�•�ú�•�U�•�O�P�H�V�L���D�P�D�F�Õ��
�L�O�H���E�L�U���L�ú�L�Q���\�D�S�Õ�O�Õ�ú�Õ�Q�G�D�N�L���P�H�Y�F�X�W���Y�H���|�Q�H�U�L�O�H�Q���\�R�O�O�D�U�Õ�Q���V�L�V�W�H�P�D�W�L�N��
�R�O�D�U�D�N�� �N�D�\�G�H�G�L�O�P�H�V�L�� �Y�H�� �H�O�H�ú�W�L�U�L�O�H�U�H�N�� �L�Q�F�H�O�H�Q�P�H�V�L�G�L�U�� �ø�N�L�� �H�O��
�K�D�U�H�N�H�W���D�Q�D�O�L�]�L���E�X���N�D�S�V�D�P�G�D���H�O�H���D�O�Õ�Q�D�Q���W�H�N�Q�L�N�O�H�U�G�H�Q���E�L�U�L�G�L�U�� 

�ø�ú���<�H�U�L�Q�G�H�N�L���+�D�U�H�N�H�W�O�H�U���Y�H���+�D�U�H�N�H�W���(�N�R�Q�R�Pisi Prensipleri  

�ø�ú�o�L�Q�L�Q�� �L�ú�L�Q�L�� �R�O�D�Q�D�N�O�D�U�� �L�o�L�Q�G�H�� �H�Q�� �X�\�J�X�Q�� �N�R�ú�X�O�O�D�U�� �D�O�W�Õ�Q�G�D��
�\�D�S�D�E�L�O�P�H�V�L�Q�G�H�� �|�Q�H�P�O�L�� �U�R�O�� �R�\�Q�D�\�D�Q�� �³�K�D�U�H�N�H�W�� �H�N�R�Q�R�P�L�V�L�´��
�L�O�N�H�O�H�U�L�� �G�H�Q�H�\�O�H�U�� �V�R�Q�X�F�X�� �H�O�G�H�� �H�G�L�O�P�L�ú�� �Y�H�� �L�O�N�� �N�H�]�� �K�D�U�H�N�H�W��
�H�W�•�G�•�Q�•�Q���N�X�U�X�F�X�V�X���)�U�D�Q�N���*�L�O�E�H�U�W�K���W�D�U�D�I�Õ�Q�G�D�Q���N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� 

�ø�Q�V�D�Q�� �Y�•�F�X�G�X�Q�X�Q�� �N�X�O�O�D�Q�Õ�O�P�D�V�Õ�� �•�]�H�U�L�Q�H�� �W�H�P�H�O�� �S�U�H�Q�V�L�S�O�H�U�L��
�ú�X�Q�O�D�U�G�Õ�U�� 

�‡ �ø�N�L���H�O���V�•�U�H�N�O�L���D�\�Q�Õ���D�Q�G�D���o�D�O�Õ�ú�P�D�O�Õ�G�Õ�U���� 
�‡ �ø�N�L���H�O�L�Q���X�]�D�Q�P�D�V�Õ���J�H�U�H�N�H�Q���L�N�L���D�\�U�Õ���Q�R�N�W�D���Y�D�U���L�V�H�����X�]�D�N�O�Õ�N�O�D�U�Õ��

�E�L�U�E�L�U�L�Q�H���H�ú�L�W���R�O�P�D�O�Õ�G�Õ�U���� 
�‡ �7�•�P���S�D�U�o�D�O�D�U���P�D�N�V�L�P�X�P���Y�H���Q�R�U�P�D�O���\�H�U�O�H�ú�L�P���P�H�V�D�I�H�V�L�Q�G�H��

�E�X�O�X�Q�P�D�O�Õ�G�Õ�U�� 
�‡ �ø�N�L�� �H�O�� �D�\�Q�Õ�� �D�Q�G�D�� �K�D�U�H�N�H�W�H�� �E�D�ú�O�D�P�D�O�Õ�� �Y�H�� �D�\�Q�Õ�� �D�Q�G�D��

�G�X�U�P�D�O�Õ�G�Õ�U�� 
�‡ �ø�N�L�� �H�O���� �G�L�Q�O�H�Q�P�H�� �V�•�U�H�V�L�� �G�Õ�ú�Õ�Q�G�D���� �D�\�Q�Õ�� �D�Q�G�D�� �E�R�ú��

kalmama�O�Õ�G�Õ�U�� 
�‡ �.�R�O�O�D�U�Õ�Q���K�D�U�H�N�H�W�L���V�L�P�H�W�U�L�N���Y�H���]�Õ�W���\�|�Q�O�•���R�O�P�D�O�Õ���Y�H���K�D�U�H�N�H�W�O�H�U��

�D�\�Q�Õ���D�Q�G�D���\�D�S�Õ�O�P�D�O�Õ�G�Õ�U�� 
�‡ �(�O�� �Y�H�� �E�D�F�D�N�� �K�D�U�H�N�H�W�O�H�U�L���� �L�ú�L�Q�� �\�H�W�H�U�L�Q�F�H�� �\�D�S�Õ�O�D�E�L�O�P�H�V�L�Q�L��

�V�D�÷�O�D�\�D�E�L�O�H�F�H�N���H�Q���D�O�W���V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�P�D�\�D���J�|�U�H���\�D�S�Õ�O�P�D�O�Õ�G�Õ�U�� 
�‡ �0�R�P�H�Q�W�X�P�����L�ú�o�L�Q�L�Q���N�R�O�D�\�Õ�Q�D���J�H�O�H�F�H�N���ú�H�N�L�O�G�H���D�\�D�U�O�D�Q�P�D�O�Õ��

�Y�H�� �D�G�D�O�H�� �J�•�F�•�� �J�H�U�H�N�O�L�� �\�H�U�O�H�U�G�H�� �G�H�� �H�Q�� �G�•�ú�•�N�� �G�•�]�H�\�H��
indirilmelidir, 

�‡ �.�Õ�Y�U�Õ�P�O�Õ �K�D�U�H�N�H�W�O�H�U���� �D�Q�L�� �Y�H�� �V�H�U�W�� �\�|�Q�� �G�H�÷�L�ú�W�L�Umeleri 
�N�D�S�V�D�\�D�Q���G�R�÷�U�X�V�D�O���K�D�U�H�N�H�W�O�H�U�H���W�H�U�F�L�K���H�G�L�O�P�H�O�L�G�L�U�� 

�‡ �³�%�D�O�L�V�W�L�N�´�� �V�H�U�E�H�V�W�� �K�D�U�H�N�H�W�O�H�U���� �V�Õ�Q�Õ�U�O�Õ�� �\�D�� �G�D�� �N�R�Q�W�U�R�O�O�•��
�K�D�U�H�N�H�W�O�H�U�G�H�Q�� �G�D�K�D�� �o�D�E�X�N���� �G�D�K�D�� �N�R�O�D�\�� �Y�H�� �G�D�K�D�� �G�R�÷�U�X�� �R�O�D�U�D�N��
�\�D�S�Õ�O�Õ�U�� 

�‡ �%�L�U���L�ú�O�H�P�L�Q���R�W�R�P�D�W�L�N���R�O�D�U�D�N���\�D�S�Õ�O�P�D�V�Õ�Q�G�D���Y�H���\�X�P�X�ú�D�N�O�Õ�N�W�D��
�X�\�X�P���H�V�D�V�W�Õ�U���Y�H���L�ú�����J�H�U�H�N�W�L�÷�L���\�H�U�G�H���N�R�O�D�\���Y�H���G�R�÷�D�O���E�L�U���X�\�X�P�D��
�R�O�D�Q�D�N���Y�H�U�H�F�H�N���ú�H�N�L�O�G�H���G�•�]�H�Q�O�H�Q�P�H�O�L�G�L�U�� 

�‡ �d�D�O�Õ�ú�P�D�� �\�H�U�L���� �L�ú�o�L�Q�L�Q�� �H�Q�� �D�]�� �J�|�]�� �K�D�U�H�N�H�W�L�Q�L�� �J�H�U�H�N�W�L�U�H�F�H�N��
�X�\�J�X�Q���E�L�U���J�|�U�•�ú���D�O�D�Q�Õ���L�o�L�Q�H���\�H�U�O�H�ú�W�L�U�L�O�P�H�O�L�G�L�U���� 

�ø�ú�\�H�U�L�Q�L�Q���G�•�]�H�Q�O�H�Q�P�H�V�L���L�O�H���L�O�J�L�O�L���W�H�P�H�O���S�U�H�Q�V�L�S�O�H�U�L���ú�X�Q�O�D�U�G�Õ�U�� 
�‡ �$�O�Õ�ú�N�D�Q�O�Õ�N���V�D�÷�O�D�P�D�N���•�]�H�U�H���E�•�W�•�Q���D�U�D�o���Y�H���P�D�O�]�H�P�H�O�H�U���L�o�L�Q��

�V�D�E�L�W���\�H�U�O�H�U���E�X�O�X�Q�G�X�U�X�O�P�D�O�Õ�G�Õ�U�� 
�‡ �$�U�D�o�O�D�U�� �Y�H�� �P�D�O�]�H�P�H�O�H�U�� �D�U�D�P�D�\�Õ�� �D�]�D�O�W�P�D�N�� �L�o�L�Q�� �|�Q�F�H�G�H�Q��

�X�\�J�X�Q���\�H�U�H���N�R�Q�X�S�����X�\�J�X�Q���E�L�o�L�P�G�H���G�•�]�H�Q�O�H�Q�P�H�O�L�G�L�U�� 

�‡ �(�÷�L�P�O�L�� �W�D�ú�Õ�P�D�� �G�•�]�H�Q�L���� �V�D�Q�G�Õ�N�O�D�U���Y�H�� �N�D�S�O�D�U�� �P�D�O�]�H�P�H�O�H�U�L�Q����
�o�D�O�Õ�ú�P�D���Q�R�N�W�D�O�D�U�Õ�Q�Õ�Q���H�O�G�H�Q���J�H�O�G�L�÷�L�Q�F�H���\�D�N�Õ�Q�Õ�Q�D���X�O�D�ú�W�Õ�U�Õ�O�P�D�V�Õ�Q�Õ��
�V�D�÷�O�D�\�D�F�D�N���ú�H�N�L�O�G�H���N�X�O�O�D�Q�Õ�O�P�D�O�Õ�G�Õ�U�� 

�‡ �$�U�D�o�O�D�U���� �P�D�O�]�H�P�H�O�H�U�� �Y�H�� �\�|�Q�H�W�P�H�� �N�R�O�O�D�U�Õ�� �L�ú�o�L�Q�L�Q�� �H�Q�� �J�H�Q�L�ú��
�o�D�O�Õ�ú�P�D���D�O�D�Q�Õ���L�o�L�Q�H���\�H�U�O�H�ú�W�L�U�L�O�P�H�O�L���Y�H���E�X�Q�O�D�U�Õ�Q���L�ú�o�L�\�H���P�•�P�N�•�Q��
�R�O�G�X�÷�X���N�D�G�D�U���\�D�N�Õ�Q���R�O�P�D�O�D�U�Õ���V�D�÷�O�D�Q�P�D�O�Õ�G�Õ�U�� 

�‡ �0�D�O�]�H�P�H�O�H�U���Y�H�� �D�U�D�o�O�D�U���H�Q�� �L�\�L�� �K�D�U�H�N�H�W���V�Õ�U�D�V�Õ�Q�Õ���V�D�÷�O�D�\�D�F�D�N��
�ú�H�N�L�O�G�H���G�•�]�H�Q�O�H�Q�P�H�O�L�G�L�U�� 

�‡ �ø�ú�o�L�Q�L�Q�� �E�L�W�H�Q�� �L�ú�L�� �J�|�Q�G�H�U�P�H�N�� �•�]�H�U�H�� �H�O�O�H�U�L�Q�L�� �N�X�O�O�D�Q�P�D�V�Õ�Q�Õ��
�|�Q�O�H�P�H�N�� �D�P�D�F�Õ�\�O�D���� �I�Õ�U�O�D�W�P�D�� �\�D�� �G�D�� �E�Õ�U�D�N�P�D�� �V�R�Q�X�F�X�� �L�ú�L�Q��
�N�H�Q�G�L�O�L�÷�L�Q�G�H�Q���E�L�U�� �V�R�Q�U�D�N�L�� �\�H�U�H���J�L�W�P�H�V�L�Q�L�� �V�D�÷�O�D�\�D�F�D�N���G�•�]�H�Q�O�H�U��
�N�X�U�X�O�P�D�O�Õ�G�Õ�U�� 

�‡ �8�\�J�X�Q���Õ�ú�Õ�N�O�D�Q�G�Õ�U�P�D���L�o�L�Q���J�H�U�H�N�O�L���|�Q�O�H�P�O�H�U���D�O�Õ�Q�P�D�O�Õ���Y�H���L�ú�H��
�J�|�U�H�� �L�\�L�� �E�L�U�� �R�W�X�U�P�D�� �V�D�÷�O�D�\�D�F�D�N�� �W�L�S�� �Y�H�� �\�•�N�V�H�N�O�L�N�W�H�� �V�D�Q�G�D�O�\�H��
�V�D�÷�O�D�Q�P�D�O�Õ�G�Õ�U���� �d�D�O�Õ�ú�P�D�� �\�H�U�L�Q�L�Q�� �Y�H�� �V�D�Q�G�D�O�\�H�Q�L�Q�� �\�•�N�V�H�N�O�L�÷�L����
�D�\�D�N�W�D�� �\�D�� �G�D�� �R�W�X�U�D�U�D�N�� �o�D�O�Õ�ú�P�D�\�D�� �H�O�Y�H�U�H�F�H�N�� �ú�H�N�L�O�G�H��
�D�\�D�U�O�D�Q�P�D�O�Õ�G�Õ�U�� 

�‡ �ø�ú�\�H�U�L�Q�L�Q���U�H�Q�J�L�����\�D�S�Õ�O�D�Q���L�ú�L�Q���U�H�Q�J�L�\�O�H���]�Õ�W���R�O�P�D�O�Õ�����E�|�\�O�H�O�L�N�O�H��
�J�|�]���\�R�U�J�X�Q�O�X�÷�X���|�Q�O�H�Q�P�H�O�L�G�L�U [4]. 

�ø�N�L���(�O���$�Q�D�O�L�]�L���Y�H���$�Q�D�O�L�]���ù�H�P�D�V�Õ 

�ø�N�L�� �H�O�� �D�Q�D�O�L�]�� �ú�H�P�D�V�Õ���� �W�H�N�� �E�L�U�� �R�S�H�U�D�W�|�U�•�Q�� �J�H�Q�H�O�O�L�N�O�H�� �Y�L�G�H�R��
�N�D�\�G�Õ�� �o�|�]�•�P�O�H�P�H�O�H�U�L�Q�H�� �G�D�\�D�Q�D�U�D�N���� �R�U�W�D�N�� �E�L�U�� �]�D�P�D�Q�� �|�O�o�H�÷�L��
�•�]�H�U�L�Q�G�H�����H�O�O�H�U�L�Q�L�Q�� ���\�D�� �G�D�� �N�R�O�O�D�U�Õ�Q�Õ�Q���� �H�W�N�L�Q�O�L�N�O�H�U�L�Q�L�Q�� �E�L�U�E�L�U�O�H�U�L��
�L�O�H�� �L�O�L�ú�N�L�O�L�� �R�O�D�U�D�N�� �N�D�\�G�H�G�L�O�G�L�÷�L���� �V�D�÷�� �Y�H�� �V�R�O�� �H�O�� �K�D�U�H�N�H�W�O�H�U�L�Q�L��
�L�Q�F�H�O�H�\�H�Q���E�L�U���V�•�U�H���ú�H�P�D�V�Õ�G�Õ�U�� 

�ø�N�L�� �H�O�� �D�Q�D�O�L�]�� �ú�H�P�D�V�Õ���� �V�•�U�H�o�� �ú�H�P�D�O�D�U�Õ�Q�Õ�Q�� �|�]�H�O�� �E�L�U�� �ú�H�N�O�L�G�L�U����
�o�•�Q�N�•�� �ú�H�P�D�� �L�ú�o�L�Q�L�Q�� �K�D�U�H�N�H�W�O�L�� �\�D�� �G�D�� �V�D�E�L�W�� �G�X�U�D�Q�� �H�Olerinin 
�G�X�U�X�P�O�D�U�Õ�Q�Õ�Q�����E�D�]�H�Q���D�\�D�N�O�D�U�Õ�Q�Õ�Q�����E�L�U�E�L�U�O�H�U�L�Q�H�����E�D�]�H�Q���G�H���]�D�P�D�Q��
�J�|�V�W�H�U�J�H�V�L�Q�H���R�O�D�Q���L�O�L�ú�N�L�O�H�U�L�Q�H���J�|�U�H���J�|�V�W�H�U�L�U�����+�D�Q�J�L���H�O�L�Q���Q�H���N�D�G�D�U��
�V�•�U�H�� �E�R�ú�W�D�� �N�D�O�G�Õ�÷�Õ�Q�Õ�� �J�|�U�P�H�N�� �D�o�Õ�V�Õ�Q�G�D�Q�� �I�D�\�G�D�O�Õ�G�Õ�U���� �ù�H�P�D��
�I�R�U�P�X�Q�X�Q���•�]�H�U�L�Q�G�H���]�D�P�D�Q���J�|�V�W�H�U�J�H�V�L�Q�L�Q���E�X�O�X�Q�P�D�V�Õ�Q�Õ�Q���\�D�U�D�U�Õ����
belli �E�L�U���D�Q�G�D�����L�N�L���H�O�L�Q���E�L�U�E�L�U�L�Q�H���J�|�U�H���Q�H���\�D�S�W�Õ�÷�Õ�Q�Õ���J�|�V�W�H�U�P�H�V�L�G�L�U 
���ù�H�N�L�O������. 

�2�S�H�U�D�W�|�U�•�Q���$�G�Õ��:   

�*�|�]�O�H�P�F�L��:    Etkin zaman

Sol el �6�D�÷���H�O�g�]�H�W

�.�D�\�Õ�S���]�D�P�D�QMetod/�<�|�Q�W�H�P��:  

�0�R�G�H�O���$�G�Õ��:    
�d�H�Y�U�L�P��
�=�D�P�D�Q�Õ��������������

�d�D�O�Õ�ú�P�D���D�O�D�Q�Õ���'�•�]�H�Q�L:  

Sol El Hareketi Sembol
Dakika\
saniye

Dakika\
saniye

Sembol �6�D�÷���(�O���+�D�U�H�N�H�W�L

 
�ù�H�N�L�O��2. �ø�N�L���H�O���D�Q�D�O�L�]���ú�H�P�D�V�Õ���|�U�Q�H�÷�L  

�ø�N�L�� �H�O�� �D�Q�D�O�L�]�� �ú�H�P�D�V�Õ���� �W�D�P�� �E�L�U�� �L�ú�� �G�H�Y�U�H�V�L�Q�L�Q�� �N�D�\�G�Õ�Q�G�D����
�J�H�Q�H�O�O�L�N�O�H���K�Õ�]�O�D���\�L�Q�H�O�H�Q�H�Q���N�Õ�V�D���V�•�U�H�O�L���L�ú�O�H�P�O�H�U���L�o�L�Q���N�X�O�O�D�Q�Õ�O�Õ�U�����ø�ú��
�D�N�Õ�P�Õ���ú�H�P�D�V�Õ�Q�G�D���W�H�N���E�L�U���L�ú�O�H�P���R�O�D�U�D�N���J�|�V�W�H�U�L�O�H�Q���R�O�D�\�O�D�U���E�X�U�D�G�D��
�E�L�U�o�R�N���|�÷�H�O�H�U�H���E�|�O�•�Q�P�•�ú���R�O�D�U�D�N���J�|�V�W�H�U�L�O�H�E�L�O�L�U�O�H�U���� 
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�h�Q�D�O, �(�Y���7�H�N�V�W�L�O�L���h�U�H�W�L�P�L�Q�G�H���ø�N�L���(�O���+�D�U�H�N�H�W���$�Q�D�O�L�]�L���8�\�J�X�O�D�P�D�V�Õ, ISAS 2018, Antalya, Turkey 

�0�H�Y�F�X�W�� �0�H�W�R�G�X�Q�� �ø�Q�F�H�O�H�Q�P�H�V�L�� �Y�H�� �$�O�W�H�U�Q�D�W�L�I�� �d�|�]�•�P�O�H�U�L�Q��
�*�H�O�L�ú�W�L�U�L�O�P�H�V�L 

�ø�N�L�� �H�O�� �K�D�U�H�N�H�W�� �D�Q�D�O�L�]�L�Q�G�H�� �Y�L�G�H�R �N�D�\�Õ�W�� �D�ú�D�P�D�V�Õ�Q�G�D�Q�� �V�R�Q�U�D��
metodun incelenmesi �Y�H�� �D�O�W�H�U�Q�D�W�L�I�� �o�|�]�•�P�O�H�U�L�Q�� �J�H�O�L�ú�W�L�U�L�O�P�H�V�L��
gerekmektedir���� �ø�Q�F�H�O�H�P�H�� �D�ú�D�P�D�V�Õ�Q�G�D�� �V�R�U�X�O�D�F�D�N�� �E�D�]�Õ�� �V�R�U�X�O�D�U����
�D�O�W�H�U�Q�D�W�L�I�� �P�H�W�R�W�O�D�U�Õ�Q�� �R�O�X�ú�W�X�U�X�O�P�D�V�Õ�Q�G�D�� �N�X�O�O�D�Q�Õ�O�D�F�D�N�� �E�D�]�Õ��
�\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�� �Q�H�O�H�U�� �R�O�P�D�V�Õ�� �J�H�U�H�N�W�L�÷�L�Q�H�� �N�D�U�D�U�� �Y�H�U�P�H�\�L��
�N�R�O�D�\�O�D�ú�W�Õ�U�P�D�N�W�D�G�Õ�U���� �%�X�� �\�D�N�O�D�ú�Õ�P�O�D�U, ECRS (Eliminate -
�N�D�O�G�Õ�U�P�D-, Combine -�E�L�U�O�H�ú�W�L�U�P�H-, Rearrange -yeniden 
�G�•�]�H�Q�O�H�P�H-, Simply -�E�D�V�L�W�O�H�ú�W�L�U�P�H-) �E�D�ú�O�Õ�÷�Õ�� �D�O�W�Õ�Q�G�D �ú�|�\�O�H��
�|�]�H�W�O�H�Q�H�E�L�O�L�U [5]; 

�‡ �ø�ú�L�Q�� �W�D�P�D�P�O�D�Q�P�D�V�Õ�Q�D�� �N�D�W�N�Õ�V�Õ�� �R�O�P�D�\�D�Q�� �I�D�D�O�L�\�H�W�O�H�U�L�Q��
�N�D�O�G�Õ�U�Õ�O�P�D�V�Õ, 

�‡ �ø�ú�L�Q���E�•�Q�\�H�V�L�Q�G�H���E�X�O�X�Q�D�Q���I�D�D�O�L�\�H�W�O�H�U�L�Q���Y�H�\�D���L�ú �H�O�H�P�D�Q�O�D�U�Õ�Q�Õ�Q��
�E�L�U�O�H�ú�W�L�U�L�O�P�H�V�L, 

�‡ �ø�ú�L�Q���E�•�Q�\�H�V�L�Q�G�H���E�X�O�X�Q�D�Q���I�D�D�O�L�\�H�W�O�H�U�L�Q���Y�H�\�D���L�ú���H�O�H�P�D�Q�O�D�U�Õ�Q�Õ�Q��
�\�D�S�Õ�O�Õ�ú���V�Õ�U�D�V�Õ�Q�Õ�Q���G�H�÷�L�ú�W�L�U�L�O�P�H�V�L, 

�‡ �ø�ú�L�Q���E�•�Q�\�H�V�L�Q�G�H���E�X�O�X�Q�D�Q���I�D�D�O�L�\�H�W�O�H�U�L�Q���Y�H�\�D���L�ú���H�O�H�P�D�Q�O�D�U�Õ�Q�Õ�Q��
�E�D�V�L�W�O�H�ú�W�L�U�L�O�P�H�V�Ldir. 

Konuyla ilgili en temel yakl�D�ú�Õ�P�O�D�U�� �ú�X�� �ú�H�N�L�Ode 
�V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�Õ�O�P�D�N�W�D�G�Õ�U [6]; 

�‡ �(�Q���N�R�O�D�\���H�O�H�P�L�Q�H���H�G�L�O�H�F�H�N���ú�H�\���µ�E�H�N�O�H�P�H�¶�G�L�U�� 
�‡ �$�U�G�� �D�U�G�D�� �J�H�O�H�Q�� �L�N�L�� �R�S�H�U�D�V�\�R�Q�X�� �E�L�U�O�H�ú�W�L�U�P�H�N���� �µ�E�H�N�O�H�P�H�¶�\�L��

elemine eder, 
�‡ Bir otomat �E�L�U�o�R�N �R�S�H�U�D�V�\�R�Q�X�Q���E�L�U�O�H�ú�W�L�U�L�O�P�H�V�L�Q�L���V�D�÷�O�D�U�� 
�‡ �+�H�U�K�D�Q�J�L�� �E�L�U�� �K�D�P�P�D�G�G�H�Q�L�Q�� �L�ú�O�H�Q�P�H�� �D�O�D�Q�Õ�Q�D��

�\�D�N�Õ�Q�O�D�ú�W�Õ�U�Õ�O�P�D�V�Õ���H�Q���N�R�O�D�\���E�D�V�L�W�O�H�ú�W�L�U�P�H���ú�H�N�O�L�G�L�U�� 

III.  BULGULAR 

�d�D�O�Õ�ú�P�D�Q�Õ�Q���E�D�ú�Õ�Q�G�D���L�N�L���H�O���K�D�U�H�N�H�W���D�Q�D�O�L�]�L���X�\�J�X�O�D�P�D�V�Õ���L�o�L�Q���L�O�N��
�R�O�D�U�D�N�� �o�D�U�ú�D�I�� �Y�H�� �\�D�V�W�Õ�N�� �N�Õ�O�Õ�I�Õ�� �V�H�W�L�Q�L�Q�� �W�•�P�� �•�U�H�W�L�P�� �V�•�U�H�F�L��
�o�Õ�N�D�U�Õ�O�P�Õ�ú�W�Õ�U�����ù�H�N�L�O���������� 

 

 
�ù�H�N�L�O����. �0�R�G�H�O�L�Q���L�ú���D�N�Õ�ú���ú�H�P�D�V�Õ 

 
�$�Q�F�D�N�� �N�H�Q�D�U�Õ���O�D�V�W�L�N�O�L�� ���I�L�W�W�H�G���� �o�D�U�ú�D�I�Õ�Q�� �•�U�H�W�L�P�L�Q�G�H�� ���D�V�N�Õ�O�Õ��

�V�L�V�W�H�P�� �N�X�O�O�D�Q�Õ�O�G�Õ�÷�Õ���� �L�ú�O�H�P�L�Q�� �P�D�Q�X�H�O�� �|�]�H�O�O�L�N�O�H�U�L�� �\�R�N�� �G�H�Q�H�F�H�N��
�N�D�G�D�U���D�]���R�O�G�X�÷�X���L�o�L�Q���L�N�L���H�O���K�D�U�H�N�H�W���D�Q�D�O�L�]�L���E�X�� �•�U�H�W�L�P�� �K�D�W�W�Õ�Q�G�D��

�J�H�U�o�H�N�O�H�ú�W�L�U�L�O�P�H�P�L�ú�W�L�U�����.�H�Q�D�U�Õ���U�H�o�P�H�O�L���o�D�U�ú�D�I�Õ�Q���•�U�H�W�L�P�L�Q�G�H���L�V�H��
�o�D�O�Õ�ú�P�D�� �V�•�U�H�V�L�Q�L�Q�� �\�H�W�H�U�O�L�� �R�O�P�D�P�D�V�Õ�� �Q�H�G�H�Q�L�\�O�H���� �E�X�� �o�D�O�Õ�ú�P�D�G�D, 
�•�U�H�W�L�P���K�D�W�W�Õ���G�|�U�W �I�D�U�N�O�Õ���R�S�H�U�D�V�\�R�Q�G�D�Q���R�O�X�ú�D�Q���\�D�V�W�Õ�N���N�Õ�O�Õ�I�Õ���E�D�Q�G�Õ��
�L�Q�F�H�O�H�Q�P�L�ú�W�L�U�����ø�N�L���H�O���D�Q�D�O�L�]���ú�H�P�D�V�Õ���V�|�]���N�R�Q�X�V�X���G�|�U�W���R�S�H�U�D�V�\�R�Q��
�L�o�L�Q���G�R�O�G�X�U�X�O�P�X�ú�W�X�U������ 

�5�H�o�P�H���$�S�D�U�D�W���2�S�H�U�D�V�\�R�Q�X 

�'�•�]�� �G�L�N�L�ú�� �P�D�N�L�Q�D�V�Õ�Q�G�D�� �E�X�O�X�Q�D�Q�� �E�L�U�� �L�ú�o�L�� �W�D�U�D�I�Õ�Qdan 
�\�D�S�Õ�O�P�D�N�W�D�G�Õ�U���� �.�H�V�L�O�P�L�ú�� �R�O�D�Q�� �\�D�V�W�Õ�N�� �N�Õ�O�Õ�I�Õ�� �S�D�U�o�D�O�D�U�Õ�� �P�D�V�D�G�D��
�L�ú�o�L�Q�L�Q���V�R�O���W�D�U�D�I�Õ�Q�G�D���E�X�O�X�Q�P�D�N�W�D�G�Õ�U�����<�D�V�W�Õ�N���N�Õ�O�Õ�I�Õ�Q�Õ�Q���L�N�L���X�F�X�Q�X��
�V�Õ�U�D�\�O�D�� ������ �F�P�� �L�o�H�U�L�� �N�D�W�O�D�\�D�U�D�N�� �P�D�N�L�Q�D�\�D�� �E�H�V�O�H�P�H�N�W�H�G�L�U���� �%�X��
�L�ú�O�H�P�� �V�R�Q�X�F�X�Q�G�D�� �L�N�L�� �X�F�X�Q�D�� �U�H�o�P�H�� �\�D�S�Õ�O�P�Õ�ú�� �\�D�V�W�Õ�N�� �N�Õ�O�Õ�I�Õ��
�S�D�U�o�D�O�D�U�Õ�� �E�L�U�� �V�R�Q�U�D�N�L�� �L�ú�O�H�P�� �L�o�L�Q�� �P�D�N�L�Q�D�Q�Õ�Q�� �D�U�N�D�� �N�Õ�V�P�Õ�Q�G�D��
biriktirmektedir.  

�<�D�V�W�Õ�N���<�D�Q���2�Y�H�U�O�R�N Operasyonu 

�2�Y�H�U�O�R�N�� �P�D�N�L�Q�D�V�Õ�Q�G�D�� �E�X�O�X�Q�D�Q�� �E�L�U�� �L�ú�o�L�� �W�D�U�D�I�Õ�Q�G�D�Q��
�\�D�S�Õ�O�P�D�N�W�D�G�Õ�U���� �5�H�o�P�H�O�H�U�L�� �\�D�S�Õ�O�P�Õ�ú�� �S�D�U�o�D�O�D�U�Õ�Q�� �L�N�L�� �N�H�Q�D�U�Õ�Q�Õ��
�E�L�U�O�H�ú�W�L�U�H�U�H�N�� �R�Y�H�U�O�R�N�� �L�O�H�� �G�L�N�L�O�P�H�N�W�H�G�L�U���� �<�H�N�S�D�U�H�� �R�O�D�Q�� �\�D�V�W�Õk 
�N�Õ�O�Õ�I�Õ�Q�Õ�Q���L�N�L���X�]�X�Q���N�H�Q�D�U�Õ���R�Y�H�U�O�R�N���L�O�H���E�L�U�O�H�ú�W�L�U�L�O�L�U�N�H�Q���E�L�U���N�H�Q�D�U�Õ�Q��
�D�O�W���N�Õ�V�P�Õ�Q�D���H�W�L�N�H�W���W�D�N�Õ�O�P�D�N�W�D�G�Õ�U�����%�L�U���V�R�Q�U�D�N�L���L�ú�O�H�P���L�o�L�Q���P�D�V�D�Q�Õ�Q��
�D�U�N�D���N�Õ�V�P�Õ�Q�D���E�L�U�L�N�W�L�U�L�O�P�H�N�W�H�G�L�U���� 

�7�H�U�V���\�•�]���Y�H���ø�N�L���<�D�Q���d�L�P�D Operasyonu 

�'�•�]�� �G�L�N�L�ú�� �P�D�N�L�Q�D�V�Õ�Q�G�D�� �E�X�O�X�Q�D�Q�� �E�L�U�� �L�ú�o�L�� �W�D�U�D�I�Õ�Q�G�D�Q��
�\�D�S�Õ�O�P�D�N�W�D�G�Õ�U���� �2�Y�H�U�O�R�N�� �L�ú�O�H�P�L�Q�G�H�Q�� �J�H�O�H�Q�� �E�L�U�O�H�ú�W�L�U�L�O�P�L�ú��
�\�D�V�W�Õ�N�O�D�U�� �N�X�P�D�ú�Õ�Q�� �|�Q�� �\�•�]�•�Q�G�H�Q�� �\�D�S�Õ�O�G�Õ�÷�Õ�� �L�o�L�Q���� �E�X�� �R�S�H�U�D�V�\�R�Q��
�L�o�L�Q���N�X�P�D�ú�Õ�Q���W�H�U�V���\�•�]�•���o�H�Y�U�L�O�P�H�N�W�H�G�L�U�����ø�ú�o�L���|�Q�F�H���W�H�U�V���\�•�]���L�ú�O�H�P�L��
�Y�H���L�S�O�L�N���W�H�P�L�]�O�H�P�H���\�D�S�W�Õ�N�W�D�Q���V�R�Q�U�D���G�L�N�L�P�H���E�D�ú�O�D�P�D�N�W�D�G�Õ�U�����6�R�O��
�W�D�U�D�I�Õ�Q�G�D�� �E�X�O�X�Q�D�Q�� �S�D�U�o�D�O�D�U�Õ�� �•�V�W�� �Y�H�� �D�O�W�� �S�D�U�o�D�� �X�o�O�D�U�Õ�Q�Õ�� �E�L�U�E�L�U�L�Q�H��
�K�L�]�D�O�D�\�D�U�D�N���P�D�N�L�Q�D�\�D���E�H�V�O�H�P�H�N�W�H�G�L�U�����ø�N�L���X�]�X�Q���N�H�Q�D�U�D���\�D�S�Õ�O�D�Q��
�o�L�P�D���G�L�N�L�ú�L�Q�G�H�Q���V�R�Q�U�D���N�R�Q�W�U�R�O���N�D�W�O�D�P�D�\�D���Y�H�U�L�O�P�H�N�W�H�G�L�U���� 

Kontrol ve Katlama Operasyonu 

Son operasyo�Q�G�D�Q���J�H�O�H�Q���\�D�V�W�Õ�N�O�D�U���N�R�Q�W�U�R�O���N�D�W�O�D�P�D���L�ú�o�L�O�H�U�L�Q�H��
�Y�H�U�L�O�P�H�N�W�H�G�L�U���� �ø�ú�o�L�� �P�D�P�X�O�� �K�D�O�L�Q�H�� �J�H�O�P�L�ú�� �\�D�V�W�Õ�N�O�D�U�Õ�Q�� �|�Q�F�H��
�L�S�O�L�N�O�H�U�L�Q�L�� �W�H�P�L�]�O�H�\�H�U�H�N�� �P�H�W�R�O�D�U�Õ�Q�Õ�� �\�D�S�Õ�ú�W�Õ�U�P�D�N�W�D�G�Õ�U���� �g�Q�•�Q�G�H��
�E�L�U�L�N�P�L�ú�� �R�O�D�U�D�N�� �G�X�U�D�Q�� �\�D�V�W�Õ�N�O�D�U�Õ�� �V�R�O�� �W�D�U�D�I�Õ�Q�D�� �G�•�]�� �E�L�U�� �ú�H�N�L�O�G�H��
�P�D�V�D�G�D�� �N�D�W�O�D�P�D�\�D�� �K�D�]�Õ�U�� �\�H�U�O�H�ú�W�L�U�P�H�N�W�H�G�L�U���� �%�X�� �\�D�V�W�Õ�N�� �N�Õ�O�Õ�I�Õ��
�P�R�G�H�O�L�Q�G�H�� �E�L�U�� �S�D�N�H�W�� �L�o�H�U�L�V�L�Q�G�H�� �L�N�L�� �D�G�H�W�� �\�D�V�W�Õ�N�� �N�Õ�O�Õ�I�Õ��
�E�X�O�X�Q�P�D�N�W�D�G�Õ�U���� �ø�ú�o�L�� �N�D�W�O�D�P�D�� �\�D�S�D�U�N�H�Q�� �•�V�W�W�H�N�L�� �•�U�•�Q�•�Q�� �L�o�H�U�L��
�G�R�÷�U�X�� �N�D�W�O�D�\�D�U�D�N�� �D�U�D�V�Õ�Q�D�� �D�U�D�� �N�D�U�W�R�Q�X�� �\�H�U�O�H�ú�W�L�U�P�H�N�W�H�G�L�U����
�.�H�Q�D�U�O�D�U�Õ�Q�Õ���L�o�H�U�L���N�D�W�O�D�\�D�U�D�N���•�V�W���•�V�W�H���N�D�S�D�W�Õ�O�Õ�S���N�D�W�O�D�Q�P�D�N�W�D�G�Õ�U�� 

IV.  �7�$�5�7�,�ù�0�$ VE �'�(�ö�(�5�/�(�1�'�ø�5�0�( 

�'�|�U�W�� �I�D�U�N�O�Õ�� �R�S�H�U�D�V�\�R�Q�� �L�o�L�Q�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�H�Q�� �Lki el hareket 
analizi �E�X�O�J�X�O�D�U�Õ�Q���ú�X���|�Q�H�U�L�O�H�U���J�H�W�L�U�L�O�P�L�ú�W�L�U�� 
�x �5�H�o�P�H�� �D�S�D�U�D�W�� �R�S�H�U�D�V�\�R�Q�X�� �L�o�L�Q�����N�X�P�D�ú�O�D�U�Õ�Q�� �L�N�L�� �X�F�X�� �G�D��

�L�ú�o�L�\�H�� �G�|�Q�•�N�� �R�O�D�U�D�N�� �N�D�W�O�D�Q�Õ�O�P�Õ�ú�� �E�L�U�� �ú�H�N�L�O�G�H��
�X�O�D�ú�W�Õ�U�Õ�O�P�D�O�Õ�G�Õ�U���� �$�\�U�Õ�F�D�� �L�ú�O�H�P�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�L�U�N�H�Q�� �L�ú�o�L�Q�L�Q��
�E�H�G�H�Q�L���N�X�P�D�ú���L�O�H���K�D�U�H�N�H�W���H�W�P�H�P�H�O�L�����G�L�N�L�P���E�R�\�X�Q�F�D���V�R�O���H�O�L��
�V�D�E�L�W�� �N�D�O�P�D�O�Õ�� �Y�H�� �N�X�P�D�ú�Õ�� �R�O�D�E�L�O�G�L�÷�L�Q�F�H�� �J�H�U�L�G�H�Q�� �W�X�W�D�U�D�N��
dikmelidir. �%�|�\�O�H�F�H���G�X�U�P�D�\�D���J�H�U�H�N���N�D�O�P�D�G�D�Q���G�D�K�D���X�]�X�Q��
�E�|�O�•�P�O�H�U���N�H�V�L�Q�W�L�V�L�]���G�L�N�L�O�H�E�L�O�H�F�H�N�W�L�U�� 

�x �<�D�V�W�Õ�N���\�D�Q���R�Y�H�U�O�Rk operasyonu �L�o�L�Q�����L�ú�o�L�Q�L�Q���R�Y�H�U�O�R�N���L�ú�O�H�P�L��
�E�R�\�X�Q�F�D�� �N�X�P�D�ú�Õ�� �K�L�o�� �G�X�U�P�D�G�D�Q�� �P�D�N�L�Q�D�\�D�� �E�H�V�O�H�\�H�E�L�O�P�H�V�L��
�L�o�L�Q���N�X�P�D�ú�Õ�Q���H�Q���X�o���Q�R�N�W�D�V�Õ�Q�G�D�Q���W�X�W�P�Dl�Õ�G�Õ�U�����%�|�\�O�H�F�H���G�X�U�X�ú��
�V�•�U�H�O�H�U�L�� �H�O�H�P�L�Q�H�� �H�G�L�O�H�E�L�O�H�F�H�N�W�H�G�L�U�� �2�Y�H�U�O�R�N�� �L�ú�O�H�P�L��
�V�Õ�U�D�V�Õ�Q�G�D���N�X�O�O�D�Q�Õ�O�D�Q���G�L�N�L�ú���H�W�L�N�H�W�L���L�o�L�Q�����V�D�÷���Y�H���V�R�O���H�O�L�Q���N�D�\�Õ�S��
�]�D�P�D�Q�Õ�Q�Õ�� �V�Õ�I�Õ�Ua indirgemek �D�P�D�F�Õ�\�O�D etiket rulosu 
�ú�H�N�O�L�Q�G�H���E�L�U���P�H�N�D�Q�L�]�P�D���\�D�S�Õ�O�P�D�V�Õ���|�Q�H�U�L�O�P�L�ú�W�L�U�����8�]�D�Q�P�D�V�Õ��
�J�H�U�H�N�H�Q�� �P�D�W�H�U�\�D�O�H�� �G�D�K�D�� �K�Õ�]�O�Õ �X�O�D�ú�D�F�D�N �Y�H�� �N�X�P�D�ú�� �N�D�W�Õ�Q�Õ�Q��
�D�U�D�V�Õ�Q�D���\�H�U�O�H�ú�L�P�L���G�D�K�D���N�R�O�D�\���R�O�D�F�D�N�W�Õ�U�� 
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�x �7�H�U�V���\�•�]���Y�H���L�N�L���\�D�Q���o�L�P�D���R�S�H�U�D�V�\�R�Q�X �L�o�L�Q; �o�D�O�Õ�ú�D�Q���G�L�N�L�P�H��
�E�D�ú�O�D�P�D�G�D�Q���|�Q�F�H���L�S�O�L�N���W�H�P�L�]�O�H�P�H���Y�H���W�H�U�V���\�•�]���L�ú�O�H�P�O�H�U�L�Q�L�Q��
�W�•�P�•�Q�•�� �J�H�U�o�H�N�O�H�ú�W�L�U�G�L�N�W�H�Q�� �V�R�Q�U�D���� �G�L�N�L�P�H�� �E�D�ú�O�D�P�Dl�Õ�G�Õ�U����
�%�|�\�O�H�F�H�� �K�H�U�� �\�H�Q�L�� �S�D�U�o�D�� �J�H�O�L�ú�L�Q�G�H�� �P�D�N�D�V�� �D�O�P�D-�E�Õ�U�D�N�P�D��
�V�•�U�H�O�H�U�L�Q�G�H�Q���N�D�]�D�Q�o���V�D�÷�O�D�Q�D�F�D�N�W�Õ�U�� 

�x Kontrol ve Katlama Operasyonu �L�o�L�Q; masalar �L�ú�o�L�\�H���J�|�U�H��
�R�S�W�L�P�X�P���\�•�N�V�H�N�O�L�÷�H���o�Õ�N�D�U�Õ�O�P�Dl�Õ�G�Õ�U�� �$�\�U�Õ�F�D i�ú�o�L���V�D�÷���Y�H���V�R�O��
�H�O�O�H�U�L�Q�L�� �N�X�O�O�D�Q�Õ�U�N�H�Q�� �L�ú�O�H�P�� �L�o�L�Q�� �J�H�U�H�N�O�L�� �P�D�W�H�U�\�D�O�O�H�U�L��
�N�H�Q�G�L�V�L�Q�H�� �J�|�U�H�� �N�Õ�V�D�� �P�H�V�D�I�H�O�L�� �Y�H�� �X�O�D�ú�Õ�O�D�E�L�O�L�U�O�L�÷�L�� �N�R�O�D�\�� �E�L�U��
�ú�H�N�L�O�G�H���\�H�U�O�H�ú�W�L�U�P�H�O�L���Y�H���|�\�O�H���N�X�O�O�D�Q�P�D�O�Õ�G�Õ�U�� 

�x �%�X�Q�O�D�U�Õ�Q�� �G�Õ�ú�Õ�Q�G�D�� �o�D�O�Õ�ú�P�D�� �V�Dati boyunca her operasyon 
�E�D�]�Õ�Q�G�D�� �L�V�W�H�Q�L�O�H�Q�� �V�W�D�Q�G�D�U�W�� �D�G�H�W�O�H�U�L�� �W�D�N�L�S�� �H�G�H�E�L�O�P�H�N�� �L�o�L�Q��
�L�ú�o�L�O�H�U�� �P�D�N�L�Q�D�O�D�U�Õ�Q�D�� �V�D�\�D�o�� �\�H�U�O�H�ú�W�L�U�P�L�ú�� �R�O�X�S���� �R�S�H�U�D�V�\�R�Q��
�E�L�W�W�L�N�W�H�Q�� �V�R�Q�U�D�� �E�X�Q�X�Q�� �W�X�ú�X�Q�D�� �E�D�V�P�D�N�� �L�o�L�Q�� �V�D�÷�� �H�O�L�Q�L��
�N�X�O�O�D�Q�P�D�N�W�D�G�Õ�U���� �%�X�� �V�D�\�D�F�Õ�Q �L�ú�o�L�\�H�� �R�O�D�Q�� �P�H�V�D�I�H�V�L�� �H�Q�� �D�]�D��
indirgenmel�L���Y�H���H�U�J�R�Q�R�P�L�N���E�L�U���ú�H�N�L�O�G�H���W�D�V�D�U�O�D�Q�P�D�O�Õ�G�Õ�U. 

�x �$�\�U�Õ�F�D���G�L�N�L�P���\�D�S�Õ�O�D�Q���W�•�P���P�D�V�D�O�D�U�G�D�����G�L�N�L�ú���P�D�N�L�Q�D�O�D�U�Õ�Q�Õ�Q��
�\�•�N�V�H�N�O�L�÷�L�Q�L�Q���D�Q�D���P�D�V�D�G�D�Q���N�Õ�V�D���R�O�G�X�÷�X���J�|�]�O�H�P�O�H�Q�P�L�ú�W�L�U����
�%�X�� �G�X�U�X�P�� �Q�H�G�H�Q�L�\�O�H���� �G�L�N�L�O�H�Q�� �S�D�U�o�D, ana masaya 
�W�D�N�Õ�O�P�D�N�W�D���� �o�D�O�Õ�ú�D�Q�� �N�L�ú�L�� �K�H�U�� ������ �F�P�¶�O�L�N�� �G�L�N�L�ú�W�H�� �G�X�U�D�U�D�N�� 
�S�D�U�o�D�\�Õ�� �G�•�]�H�Ot�P�H�N�W�H�G�L�U���� �$�N�Õ�F�Õ�� �E�L�U�� �G�L�N�L�ú�� �E�D�Q�G�Õ�� �L�o�L�Q�� �G�L�N�L�ú��
�P�D�N�L�Q�D�V�Õ�Q�Õ�Q�� �\�•�N�V�H�N�O�L�÷�L�Q�L�Q�� �P�D�V�D�G�D�Q�� �H�ú�L�W�� �\�D�� �G�D�� �I�D�]�O�D��
�R�O�P�D�V�Õ�� �J�H�U�H�N�P�H�N�W�H�G�L�U�� �<�D�S�Õ�O�D�Q�� �|�O�o�•�P�� �V�R�Q�X�o�O�D�U�Õ�� �7�D�E�O�R��
1�¶�G�H���Y�H�U�L�O�P�H�N�W�H�G�L�U�� 

Tablo 1. �0�D�V�D���\�•�N�V�H�N�O�L�N�O�H�U�L 

Makine Tipleri  
Ana masa  
�\�•�N�V�H�N�O�L�÷�L 

(cm) 

�'�L�N�L�ú���P�D�N�L�Q�D�V�Õ�� 
 �P�D�V�D�V�Õ��

�\�•�N�V�H�N�O�L�÷�L (cm) 

Fark 
(cm) 

�5�H�o�P�H���P�D�N�L�Q�D�V�Õ 76 73,5 2,5 
�2�Y�H�U�O�R�N���P�D�N�L�Q�D�V�Õ 76,5 74 2,5 

�'�•�]���G�L�N�L�ú���P�D�N�L�Q�D�V�Õ 75 73 2 

 

V. �6�2�1�8�d 

E�Y�� �W�H�N�V�W�L�O�L�� �•�U�H�W�L�P�� �E�D�Q�G�Õ�Q�G�D�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�H�Q�� �E�X�� �o�D�O�Õ�ú�P�D�� �L�O�H��
�o�X�Y�D�O�� �W�L�S�L�� �\�D�V�W�Õ�N�� �N�Õ�O�Õ�I�Õ�� �P�R�G�H�O�L�Q�L�Q�� �•�U�H�W�L�P�L�Q�G�H���G�|�U�W temel 
operasyon �L�o�L�Q�� �L�N�L�� �H�O�� �K�D�U�H�N�H�W�� �D�Q�D�O�L�]�L�� �X�\�J�X�O�D�P�D�V�Õ�� �\�D�S�Õ�O�P�Õ�ú�W�Õ�U����
�d�D�O�Õ�ú�P�D���V�R�Q�X�F�X�Q�G�D���o�H�ú�L�W�O�L���|�Q�H�U�L�O�H�U�G�H���E�X�O�X�Q�X�O�P�X�ú�W�X�U.  

�+�H�U�K�D�Q�J�L�� �E�L�U�� �•�U�H�W�L�P�� �E�D�Q�G�Õ�Q�G�D�� �V�D�÷�O�Õ�N�O�Õ�� �E�L�U�� �K�D�W�� �G�H�Q�J�H�O�H�P�H��
�\�D�S�Õ�O�D�E�L�O�P�H�V�L�� �|�Q�F�H�O�L�N�O�H���� �W�•�P�� �R�S�H�U�D�V�\�R�Q�O�D�U�� �L�o�L�Q�� �V�W�D�Q�G�D�U�W��
�]�D�P�D�Q�O�D�U�Õ�Q���R�O�X�ú�W�X�U�X�O�P�D�V�Õ���Y�H���|�O�o�•�O�P�H�V�L���J�H�U�H�N�P�H�N�W�H�G�L�U�����$�Q�F�D�N��
�R�S�H�U�D�V�\�R�Q�O�D�U�D�� �D�L�W�� �V�W�D�Q�G�D�U�W�� �]�D�P�D�Q�O�D�U�Õ�Q�� �R�O�D�E�L�O�P�H�V�L�� �L�o�L�Q�� �W�•�P��
�R�S�H�U�D�V�\�R�Q�O�D�U�Õ�Q���V�W�D�Q�G�D�U�W���E�L�U���P�H�W�R�W�O�D���\�D�S�Õ�O�P�D�V�Õ���J�H�U�H�N�P�H�N�W�H�G�L�U�� 

Operasyonlara ait en uygun standart �P�H�W�R�W�O�D�U�Õ�Q��
�J�H�O�L�ú�W�L�U�L�O�P�H�V�L�� �L�o�L�Q�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�H�Q�� �E�X�� �o�D�O�Õ�ú�P�D�G�D�� �\�D�S�Õ�O�D�Q��
�J�|�]�O�H�P�O�H�U���V�R�Q�X�F�X�Q�G�D, �o�D�O�Õ�ú�D�Q�O�D�U�D�� �D�L�W���R�S�H�U�D�V�\�R�Q�� �V�•�U�H�O�H�U�L�Q�G�H�N�L��
�Y�D�U�\�D�V�\�R�Q���7�D�E�O�R�����¶�G�H���Y�H�U�L�O�P�H�N�W�H�G�L�U�����ø�ú�O�H�P�O�H�U���D�U�D�V�Õ�Q�G�D�N�L���V�•�U�H��
�I�D�U�N�O�Õ�O�Õ�N�O�D�U�Õ�� �Y�H�� �V�W�D�Q�G�D�U�W�� �V�D�S�P�D�� �G�H�÷�H�U�O�H�U�L�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �N�H�Q�G�L��
�•�U�H�W�L�P�� �V�•�U�H�O�H�U�L�Q�G�H�� �E�L�O�H�� �R�O�G�X�N�o�D�� �I�D�]�O�D�� �Y�D�U�\�D�V�\�R�Q�� �R�O�G�X�÷�X�Q�X��
�J�|�V�W�H�U�P�H�N�W�Hdir. 

�2�\�V�D�� �P�H�W�R�W�� �H�W�•�G�•�� �o�D�O�Õ�ú�P�D�O�D�U�Õ���� �W�H�P�H�O�O�H�U�L�� ���������¶�O�X�� �\�Õ�O�O�D�U�G�D��
�D�W�Õ�O�P�Õ�ú���� �X�\�J�X�O�D�P�D�� �V�Õ�U�D�V�Õ�Q�G�D�� �L�ú�O�H�W�P�H�\�H�� �K�L�o�E�L�U�� �P�D�G�G�L�� �\�•�N��
�J�H�W�L�U�P�H�\�H�Q�� �Q�L�W�H�O�L�N�O�H�U�H�� �V�D�K�L�S�W�L�U���� �%�X�U�D�G�D�� �|�Q�H�P�O�L�� �R�O�D�Q�� �Q�R�N�W�D��
�L�ú�O�H�W�P�H�� �\�|�Q�H�W�L�F�L�O�H�U�L�Q���Y�H���o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���G�H�÷�L�ú�L�N�O�L�÷�H���D�o�Õ�N�O�Õ�N�O�D�U�Õ���Y�H��
uygulamada bunu �J�H�U�o�H�N�O�H�ú�W�L�U�P�H�O�H�U�L�G�L�U���� �6�|�]�� �N�R�Q�X�V�X��
�o�D�O�Õ�ú�P�D�Q�Õ�Q�� �E�X�� �N�R�Q�X�G�D�� �I�D�U�N�O�Õ�� �E�L�U�� �X�\�J�X�O�D�P�D�� �|�U�Q�H�÷�L�� �R�O�P�D�V�Õ��
temenni edilmektedir. 

T�(�ù�(�.�.�h�5 

�d�D�O�Õ�ú�P�D�Q�Õ�Q�� �X�\�J�X�O�D�Q�P�D�V�Õ�� �V�Õ�U�D�V�Õ�Q�G�D���� �Y�H�U�L�� �W�R�S�O�D�P�D��
�D�ú�D�P�D�V�Õ�Q�G�D���V�D�÷�O�D�G�Õ�÷�Õ���G�H�V�W�H�N���L�o�L�Q���1�X�U�J�•�O���/�(�9�(�1�7�¶�H �W�H�ú�H�N�N�•�U�•��
�E�L�U���E�R�U�o���E�L�O�L�U�Lm.  

Tablo 2. �d�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���V�•�U�H���Y�D�U�\�D�V�\�R�Q�X 

�g�O�o�•�P�O�H�U 
Operasyonlar (sn) 

�5�H�o�P�H �<�D�V�W�Õ�N��yan 
overlok 

�ø�N�L���\�D�Q��
�o�L�P�D �G�L�N�L�ú 

Kontrol 
katlama 

1 32 36 51 60 
2 27 35 43 101 
3 27 34 39 57 
4 39 29 53 67 
5 35 43 45 59 
6 38 42 52 54 
7 35 40 35 50 
8 30 32 38 61 
9 27 42 43 52 
10 26 53 38 95 
11 28 45 46 54 
12 27 55 49 58 
13 30 37 39 75 
14 33 46 48 70 
15 28 46 48 68 
16 33 42 42 59 
17 38 49 52 58 
18 34 34 44 62 
19 40 35 33 67 
20 30 33 36 59 

Ortalama 
�V�•�U�H���V�Q�� 31,85 40,4 43,47 64,3 

Standart 
sapma (sn) 4,40 6,96 5,96 12,81 
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�g�]�H�W��- �-�H�R�W�H�U�P�D�O�� �H�Q�H�U�M�L�� �Y�D�U�O�Õ�÷�Õ�Q�Õ�� �G�•�Q�\�D�Q�Õ�Q�� �N�X�U�X�O�X�ú�X�Q�G�D�Q�� �E�X�� �\�D�Q�D�� �V�•�U�G�•�U�P�•�ú�� �W�H�P�L�]�� �E�L�U�� �H�Q�H�U�M�L�� �W�•�U�•�G�•�U���� �+�H�U�� �J�H�o�H�Q�� �\�Õ�O�� �\�H�Q�L��
jeotermal alanlar bulunmak�W�D�� �Y�H�� �N�X�O�O�D�Q�Õ�P�� �D�O�D�Q�O�D�U�Õ�� �K�Õ�]�O�D�� �D�U�W�P�D�N�W�D�G�Õ�U���� �(�Q�H�U�M�L�� �P�D�O�L�\�H�W�O�H�U�L�Q�L�Q�� �\�•�N�V�H�O�P�H�� �H�÷�L�O�L�P�L�Q�G�H�� �R�O�G�X�÷�X��
�J�•�Q�•�P�•�]�G�H���M�H�R�W�H�U�P�D�O���H�Q�H�U�M�L���D�O�W�H�U�Q�D�W�L�I���N�D�\�Q�D�N���R�O�D�U�D�N���|�Q�H�P�L���D�U�W�P�D�N�W�D�G�Õ�U�� 
 
�%�X�� �o�D�O�Õ�ú�P�D�G�D�� �M�H�R�W�H�U�P�D�O�� �H�Q�H�U�M�L�� �L�O�H�� �o�D�O�Õ�ú�D�Q�� �W�H�U�P�R�H�O�H�N�W�U�L�N�� �M�H�Q�H�U�D�W�|�U�� �L�P�D�O�D�W�Õ�� �\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� �� ���� �D�Get TEC1-12706T125 termoelektrik 
�P�R�G�•�O�•�Q���N�X�O�O�D�Q�Õ�O�G�Õ�÷�Õ���V�L�V�W�H�P���O�D�E�R�U�D�W�X�D�U���ú�D�U�W�O�D�U�Õ�Q�G�D���G�H�Q�H�Q�P�L�ú�W�L�U�����7�H�U�P�R�H�O�H�N�W�U�L�N���P�R�G�•�O�O�H�U�L�Q���E�L�U���\�•�]�H�\�L���V�Õ�F�D�N���V�X���L�O�H���Õ�V�Õ�W�Õ�O�P�Õ�ú���G�L�÷�H�U��
�\�•�]�H�\�L�� �ú�H�E�H�N�H�� �V�X�\�X�� �L�O�H�� �V�R�÷�X�W�X�O�X�U�N�H�Q�� �H�O�G�H�� �H�G�L�O�H�Q�� �V�Õ�F�D�N�O�Õ�N�� �I�D�U�N�Õ�� �L�O�H�� �H�O�H�N�W�U�L�N�� �H�Q�H�U�M�L�V�L�� �•�U�H�W�L�O�P�L�ú�W�L�U���� �h�U�H�W�L�O�H�Q�� �H�O�H�N�W�U�L�N�� �H�Q�H�U�M�L�V�L�� �E�L�U��
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Abstract �± Geothermal energy is the kind of clean energy that has existed since the foundation of the earth. Every year new 
geothermal fields are found and usage areas are increasing rapidly. As energy costs tend to increase, the importance of 
geothermal energy as an alternative source is increasing.  
 
In a circuit formed by connecting two different semiconductor materials together in series, the electrical voltage is measured if 
different temperatures are applied to their surfaces. This voltage is also referred to as the "seebeck voltage". The measured 
voltage is proportional to the temperature difference between the surfaces of the materials. 
A thermoelectric generator running on geothermal energy is produced in this study. 8 TEC1-12706T125 thermoelectric 
modules were used in the system to conduct the tests in laboratory conditions by heating one side with hot water, and the other 
side with the tap water. Electricity was generated by the temperature difference obtained. The electricity produced was wasted 
on a resistor and the voltage, current, and the temperature of the system were measured. Besides, a battery was charged with 
the generated electricity and a LED was fed for illumination.  
 
As a result of the study, it has been understood that the temperature values of the geothermal resources are suitable for the 
�R�S�H�U�D�W�L�R�Q���R�I���W�K�H���W�K�H�U�P�R�H�O�H�F�W�U�L�F���J�H�Q�H�U�D�W�R�U�����7�K�H���Y�R�O�W�D�J�H���I�R�U���K�R�W���Z�D�W�H�U���L�Q�O�H�W���������ž�&���Z�Ds found to be 6 V, and the electrical power 
generated was 2.5 W. This system could also operate the LED lighting system. The tension produced by the water temperature 
is linear; power is increasing parabolically. Due to the constant temperature of the geothermal energy it is possible to design 
the TE generator with the desired power. By increasing the number of modules; it is possible to design different sizes to meet 
different needs. Similar to thermoelectric generators, waste heat in motors, heat of stoves and boiler surfaces, solar energy, etc. 
It is possible to work with.  
 
Keywords - Thermoelectric Module, Thermoelectric Generator, Thermal Efficiency 
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I. �*�ø�5�ø�ù 

�*�•�Q�•�P�•�]�G�H�� �K�H�U�� �•�O�N�H�G�H�� �H�Q�H�U�M�L���� �J�H�O�L�ú�P�L�ú�O�L�÷�L�Q�� �|�O�o�•�W�•�� �R�O�D�U�D�N��
�N�D�E�X�O�� �H�G�L�O�P�H�N�W�H�G�L�U���� �+�Õ�]�O�D�� �J�H�O�L�ú�H�Q�� �•�O�N�H�P�L�]�G�H�� �H�Q�H�U�M�L�� �L�K�W�L�\�D�F�Õ��
�K�H�U�� �J�H�o�H�Q�� �J�•�Q�� �D�U�W�Õ�ú�� �J�|�V�W�H�U�P�H�N�W�H�G�L�U���� �%�X�� �E�D�÷�O�D�P�G�D�� �•�O�N�H�P�L�]����
�H�Q�H�U�M�L���N�D�\�Q�D�N�O�D�U�Õ�Q�Õ���H�Q���H�N�R�Q�R�P�L�N�� �Y�H�� �P�D�N�V�L�P�X�P�� �\�D�U�D�U�O�D�Q�P�D�\�Õ��
�V�D�÷�O�D�\�D�F�D�N�� �E�L�o�L�P�G�H�� �G�H�÷�H�U�Oendirmek ve altarnatif enerji 
�N�D�\�Q�D�N�O�D�U�Õ�Q�Õ�� �N�X�O�O�D�Q�P�D�N�� �]�R�U�X�Q�G�D�G�Õ�U���� �$�Q�F�D�N�� �o�R�N�� �o�H�ú�L�W�O�L�� �H�Q�H�U�M�L��
�N�D�\�Q�D�÷�Õ�Q�D�� �V�D�K�L�S�� �R�O�P�D�N�O�D�� �E�L�U�O�L�N�W�H�� �P�H�Y�F�X�W�� �H�Q�H�U�M�L�� �N�D�\�Q�D�N�O�D�U�Õ��
�W�•�N�H�W�L�P�L�� �N�D�U�ú�Õ�O�D�\�D�P�D�P�D�N�W�D�G�Õ�U���� �(�Q�H�U�M�L�� �•�U�H�W�L�P�L�Q�G�H�� �W�D�P�D�P�H�Q��
�\�H�U�O�L�� �N�D�\�Q�D�N�O�D�U�Õ�Q�� �N�X�O�O�D�Q�Õ�O�D�P�D�P�D�V�Õ�� �H�Q�H�U�M�L�G�H�� �G�Õ�ú�D�� �E�D�÷�Õ�P�O�Õ�O�Õ�÷�Õ��
�R�U�W�D�\�D�� �o�Õ�N�D�U�P�D�N�W�D�G�Õ�U���� �(�Q�H�U�M�L�G�H�� �G�Õ�ú�D�� �E�D�÷�Õ�P�O�Õ�O�Õ�N�� �R�U�D�Q�Õ�� ���� ������
�X�O�D�ú�P�Õ�ú���E�X�O�X�Q�P�D�N�W�D�G�Õ�U���� 

�-�H�R�W�H�U�P�D�O�� �H�Q�H�U�M�L�� �Y�D�U�O�Õ�÷�Õ�Q�Õ�� �G�•�Q�\�D�Q�Õ�Q�� �N�X�U�X�O�X�ú�X�Q�G�D�Q�� �E�X�� �\�D�Q�D��
�V�•�U�G�•�U�P�•�ú�� �W�H�P�L�]�� �E�L�U�� �H�Q�H�U�M�L�� �W�•�U�•�G�•�U�� �'�•�Q�\�D�Q�Õ�Q�� �N�X�U�X�O�X�ú�X��
�V�Õ�U�V�Õ�Q�G�D�� �R�U�W�D�\�D�� �o�Õ�N�D�Q�� �\�•�N�V�H�N�� �H�Q�H�U�M�L�� �N�H�Q�G�L�Q�L�� �\�H�U�� �N�•�U�H�G�H��
�J�|�V�W�H�U�P�H�\�H�� �G�H�Y�D�P�� �H�W�P�H�N�W�H�G�L�U���� �<�H�U�� �N�•�U�H�Q�L�Q�� �P�H�U�N�H�]�L�Q�G�H��
bulunan �P�D�J�P�D�Q�Õ�Q�� �\�•�N�V�H�N�� �V�Õ�F�D�N�O�Õ�÷�Õ�� �M�H�R�W�H�Umal enerjinin 
�N�D�\�Q�D�÷�Õ�G�Õ�U���� �+�H�U���J�H�o�H�Q�� �\�Õ�O�� �\�H�Q�L�� �M�H�R�W�H�U�P�D�O���D�O�D�Q�O�D�U���E�X�O�X�Q�P�D�N�W�D��
�Y�H�� �N�X�O�O�D�Q�Õ�P�� �D�O�D�Q�O�D�U�Õ�� �K�Õ�]�O�D�� �D�U�W�P�D�N�W�D�G�Õ�U���� �(�Q�H�U�M�L�� �P�D�O�L�\�H�W�O�H�U�L�Q�L�Q��
�\�•�N�V�H�O�P�H�� �H�÷�L�O�L�P�L�Q�G�H�� �R�O�G�X�÷�X�� �J�•�Q�•�P�•�]�G�H�� �M�H�R�W�H�U�P�D�O�� �H�Q�H�U�M�L��
�D�O�W�H�U�Q�D�W�L�I���N�D�\�Q�D�N���R�O�D�U�D�N���|�Q�H�P�L���D�U�W�P�D�N�W�D�G�Õ�U����Temiz bir kaynak 
�R�O�D�Q���M�H�R�W�H�U�P�D�O���H�Q�H�U�M�L���o�H�ú�L�W�O�L���V�D�K�D�O�D�U�G�D���N�X�O�O�D�Q�Õ�O�D�E�L�O�P�H�N�W�H�G�L�U���� 

�-�H�R�W�H�U�P�D�O�� �N�D�\�Q�D�N�O�D�U�� �D�N�Õ�ú�N�D�Q�O�D�U�Õ�Q �V�Õ�F�D�N�O�Õ�N�O�D�U�Õ�Q�D�� �Y�H�� �W�D�ú�Õ�G�Õ�N�O�D�U�Õ��
�Õ�V�Õ���H�Q�H�U�M�L�V�L�Q�H���E�D�÷�O�Õ���R�O�D�U�D�N���G�•�ú�•�N���H�Q�W�D�O�S�L�O�L�����D�N�Õ�ú�N�D�Q���V�Õ�F�D�N�O�Õ�N�O�D�U�Õ��
�������ƒ�&�¶�G�H�Q���N�•�o�•�N�������R�U�W�D���H�Q�W�D�O�S�L�O�L ���D�N�Õ�ú�N�D�Q���V�Õ�F�D�N�O�Õ�N�O�D�U�Õ���������ƒ�&-
190�ƒ�&�� �D�U�D�V�Õ�Q�G�D������ �\�•�N�V�H�N�� �H�Q�W�D�O�S�L�O�L�� ���D�N�Õ�ú�N�D�Q�� �V�Õ�F�D�N�O�Õ�N�O�D�U�Õ��
190�ƒ�&�¶�G�H�Q�� �E�•�\�•�N���� �R�O�D�U�D�N�� �D�\�U�Õ�O�P�D�N�W�D�G�Õ�U�O�D�U�����'�•�ú�•�N�� �Y�H�� �R�U�W�D��
�H�Q�W�D�O�S�L�O�L�� �N�D�\�Q�D�N�O�D�U�� �|�]�H�O�O�L�N�O�H�� �Õ�V�Õ�W�P�D�� �D�P�D�o�O�Õ�� �N�X�O�O�D�Q�Õ�O�Õ�U�O�D�U���� �2�U�W�D��
�H�Q�W�D�O�S�L�O�L�� �M�H�R�W�H�U�P�D�O�� �D�N�Õ�ú�N�D�Q�Õ�Q�� �H�O�H�N�W�U�L�N�� �H�Q�H�U�M�L�V�L�� �•�U�H�W�L�P�L�Q�G�H��
�N�X�O�O�D�Q�Õ�P�Õ�� �L�o�L�Q�� �\�H�Q�L�� �W�H�N�Q�R�O�R�M�L�O�H�U�L�Q�� �N�X�O�O�D�Q�Õ�P�Õ�� �ú�D�U�W�W�Õ�U���� �'�•�ú�•�N��
�H�Q�W�D�O�S�L�O�L�� �D�N�Õ�ú�N�D�Q�O�D�U�Õ�Q�� �N�D�S�O�Õ�F�D�� �W�H�U�P�D�O�� �X�\�J�X�O�D�P�D�O�D�U�Õ�� �L�o�L�Q��
�|�Q�H�P�O�L�G�L�U�����<�•�N�V�H�N���H�Q�W�D�O�S�L�O�L���D�N�Õ�ú�N�D�Q�O�D�U���L�V�H�����H�O�H�N�W�U�L�N���•�U�H�W�L�P�L���Y�H��
�E�X�Q�D���E�D�÷�O�Õ���H�Q�W�H�J�U�H���G�L�÷�H�U���L�ú�O�H�U�G�H���N�X�O�O�D�Q�Õ�O�Õ�U�O�D�U���� 

�7�•�U�N�L�\�H���M�H�R�W�H�U�P�D�O���H�Q�H�U�M�L���\�|�Q�•�Q�G�H�Q���ú�D�Q�V�O�Õ���•�O�N�H�O�H�U���D�U�D�V�Õ�Q�G�D���\�H�U��
�D�O�P�D�N�W�D�G�Õ�U���� �$�N�W�L�I�� �I�D�\�O�D�U�O�D�� �V�Õ�Q�Õ�U�O�Õ�� �J�U�D�E�H�Q�O�H�U�� �Y�H�� �\�D�\�J�Õ�Q�� �J�H�Q�o��
�Y�R�O�N�D�Q�L�]�P�D�\�D�� �E�D�÷�O�Õ�� �R�O�D�U�D�N�� �G�R�÷�D�O�� �E�X�K�D�U�Õ�Q���� �K�L�G�U�R�W�H�U�P�D�O��
�D�O�W�H�U�D�V�\�R�Q�O�D�U�Õ�Q���Y�H���V�Õ�F�D�N�O�Õ�÷�Õ���\�H�U���\�H�U�����������ƒ�&�¶�\�H���X�O�D�ú�D�Q���������¶�G�H�Q��
�I�D�]�O�D�� �V�Õ�F�D�N�� �V�X�� �N�D�\�Q�D�÷�Õ�Q�Õ�Q�� �E�X�O�X�Q�X�ú�X�� �7�•�U�N�L�\�H�¶�Q�L�Q�� �|�Q�H�P�O�L��
�M�H�R�W�H�U�P�D�O���S�R�W�D�Q�V�L�\�H�O�H���V�D�K�L�S���R�O�G�X�÷�X�Q�X�Q���E�L�U���N�D�Q�Õ�W�Õ�G�Õ�U��[1]. 

�7�•�U�N�L�\�H�¶�Q�L�Q���|�Q�H�P�O�L���M�H�R�W�H�U�P�D�O���D�O�D�Q�O�D�U�Õ���E�X�O�X�Q�P�D�N�W�D�G�Õ�U�����'enizli 
�.�Õ�]�Õ�O�G�H�U�H���� �$�\�G�Õ�Q�� �*�H�U�P�H�Q�F�L�N�� �6�|�N�H���� �d�D�Q�D�N�N�D�O�H�� �7�X�]�O�D���� �ø�]�P�L�U��
�6�H�I�H�U�L�K�L�V�D�U���� �ø�]�P�L�U�� �$�÷�D�� �P�H�P�Q�X�Q���� �$�I�\�R�Q�� �*�H�o�H�N���� �1�H�Y�ú�H�K�L�U��
�$�F�Õ�J�|�O�� �M�H�R�W�H�U�P�D�O�� �D�O�D�Q�O�D�U�Õ�G�Õ�U���� ���������� �\�Õ�O�Õ�Q�G�D�Q�� �E�X�� �\�D�Q�D�� �0���7���$����
�(�Q�V�W�L�W�•�V�•�Q�F�H�� �\�D�S�Õ�O�D�Q�� �-�H�R�O�R�M�L���� �-�H�R�I�L�]�L�N���� �-�H�R�N�L�P�\�D����
�-�H�R�P�R�U�I�R�O�R�M�L���� �V�R�Q�G�D�M�� �Y�H�� �W�H�V�W�� �o�D�O�Õ�ú�P�D�O�D�U�Õ�� �V�R�Q�X�Q�G�D�� �7�•�U�N�L�\�H�
�Q�L�Q��
�M�H�R�W�H�U�P�D�O�� �H�Q�H�U�M�L�� �R�O�D�Q�D�N�O�D�U�Õ�� �D�o�Õ�V�Õ�Q�G�D�Q�� �o�R�N�� �]�H�Q�J�L�Q�� �•�O�N�H�O�H�U��
�D�U�D�V�Õ�Q�G�D���R�O�G�X�÷�X���E�H�O�L�U�O�H�Q�P�L�ú�W�L�U�� 

�-�H�R�W�H�U�P�D�O�� �H�Q�H�U�M�L�� �H�O�H�N�W�U�L�N�� �H�Q�H�U�M�L�V�L�� �•�U�H�W�P�H�G�H�� ���\�H�Q�L�� �\�H�Q�L��
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�D�U�D�O�Õ�÷�Õ�Q�G�D�� �J�•�o�� �•�U�H�W�P�H�N�W�H�G�Lr.  Jeotermal enerji ise 
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�J�•�F�•�� �V�X�Q�P�D�� �S�R�W�D�Q�V�L�\�H�O�L�Q�H�� �V�D�K�L�S�� �R�O�G�X�÷�X�� �L�o�L�Q�� �D�U�D�ú�W�Õ�U�Õ�O�P�D�\�D��
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II. METERYAL VE METOD 

TE �M�H�Q�H�U�D�W�|�U�� �L�o�L�Q�G�H; jeotermal enerjiyi elektrik enerjisine 
�G�|�Q�•�ú�W�•�U�H�Q�� �7�(�&��-�����������7�������� �N�R�G�O�X�� ���� �D�G�H�W�� �7�(�� �P�R�G�•�O��
�N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� �,�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�Q�L�Q�� �E�L�U�L�Q�G�H�Q�� �M�H�R�W�H�U�P�D�O�� �V�X��
�G�L�÷�H�U�L�Q�G�H�Q�� �P�X�V�O�X�N�� �V�X�\�X�� �J�H�o�L�U�L�O�H�U�H�N�� �7�(�� �P�R�G�•�O�•�Q�� �H�O�H�N�W�U�L�N��
�•�U�H�W�P�H�V�L�� �L�o�L�Q�� �J�H�U�H�N�O�L�� �R�O�D�Q�� �V�Õ�F�D�N�O�Õ�N�� �I�D�U�N�Õ�� �R�O�X�ú�W�X�U�X�O�P�X�ú�W�X�U����
�6�L�V�W�H�P�L�Q�� �V�Õ�F�D�N�O�Õ�N�� �|�O�o�•�P�O�H�U�L�� �L�o�L�Q�� ���� �D�G�H�W��termokupl, gerilim 
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�¶�O�X�N�� �G�L�U�H�Q�o�� �N�X�O�O�D�Q�Õ�O�G�Õ���� �%�•�W�•�Q�� �|�O�o�•�P�O�H�U�� �E�L�O�J�L�V�D�\�D�U�� �L�O�H�� �N�D�\�G�D��
�D�O�Õ�Q�G�Õ���� �� �'�H�Q�H�\�G�H�� �•�U�H�W�L�O�H�Q�� �H�O�H�N�W�U�L�÷�L�Q�� �G�H�S�R�O�D�Q�G�Õ�÷�Õ�� �L�N�L�� �D�G�H�W��
�E�L�U�E�L�U�L�Q�H���V�H�U�L�� �E�D�÷�O�Õ�� �E�D�W�D�U�\�D���Y�H�������� �O�H�G�O�L���D�\�G�Õ�Q�O�D�W�P�D���N�X�O�O�D�Q�Õ�O�P�Õ�ú��
olup anahtar kont�U�R�O�O�•���ú�D�U�M���Y�H�\�D���D�\�G�Õ�Q�O�D�W�P�D���\�D�S�Õ�O�D�E�L�O�P�H�N�W�H�G�L�U����
�'�H�Q�H�\�G�H�� �Õ�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�O�H�U���� �W�H�U�P�R�H�O�H�N�W�U�L�N�� �P�R�G�•�O���� �W�H�U�P�R�N�X�S�O����
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�W�D�U�D�I�Õ�Q�D���R�O�P�D�N���•�]�H�U�H�����¶�H�U���D�G�H�W���������F�P���ò�³���E�R�U�X���L�O�D�Y�H���H�G�L�O�P�L�ú�W�L�U����
�%�R�U�X�O�D�U�Õ�Q�� �D�÷�]�Õ�Q�D�� �E�D�÷�O�D�Q�W�Õ�� �L�o�L�Q�� �G�L�ú�O�H�U�� �D�o�Õ�O�Õ�S�� �K�D�]�Õ�U�� �K�D�O�H��
�J�H�W�L�U�L�O�P�L�ú�W�L�U���� �� �,�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�O�H�U�L�Q�L�Q�� �E�L�U�H�U�� �\�•�]�H�\�L�� �I�U�H�]�H�G�H�Q��
�J�H�o�L�U�L�O�G�L���� �� �$�\�Q�Õ�� �\�•�]�H�\�O�H�U�� �������¶�O�•�N�� �]�Õ�P�S�D�U�D�� �L�O�H�� �]�Õ�P�S�D�U�D�O�D�Q�G�Õ����
�%�X�� �V�D�\�H�G�H�� �\�•�]�H�\�O�H�U�� �G�D�K�D�� �S�•�U�•�]�V�•�]�� �Y�H�� �Õ�V�Õ�� �J�H�o�L�ú�L�Q�H�� �H�O�Y�H�U�L�ú�O�L��
hale geldi. 
 
�7�(�� �P�R�G�•�O�O�H�U�� �Õ�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�� �\�•�]�H�\�L�Q�H�� �\�H�U�O�H�ú�W�L�U�L�O�P�H�G�H�Q�� �|�Q�F�H��
�]�Õ�P�S�D�U�D�O�D�Q�P�Õ�ú�� �Õ�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�� �\�•�]�H�\�L�� �W�H�N�U�D�U�� �Kassas 
temizlen�P�L�ú�W�L�U���� �7�H�P�L�]�O�H�Q�P�L�ú�� �\�•�]�H�\�� �E�R�ú�O�X�N�� �N�D�O�P�D�P�D�V�Õ�� �Y�H�� �Õ�V�Õ��
�J�H�o�L�ú�L�Q�L�Q�� �V�D�÷�O�Õ�N�O�Õ�� �R�O�P�D�V�Õ�� �L�o�L�Q�� �W�H�U�P�D�O�� �P�D�F�X�Q�� �L�O�H��
macunlan�P�Õ�ú�W�Õ�U���� �7�(�� �P�R�G�•�O�O�H�U�L�Q�� �D�\�Q�Õ�� �\�•�]�H�\�L�� �•�V�W�W�H�� �N�D�O�D�F�D�N��
�ú�H�N�L�O�G�H�� �Õ�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�Q�L�Q�� �\�•�]�H�\�L�Q�H�� �\�H�U�O�H�ú�W�L�U�L�O�G�L���� �,�V�Õ��
�G�H�÷�L�ú�W�L�U�L�F�L�Q�L�Q�� �•�V�W�� �N�Õ�V�P�Õ�� �7�(�� �P�R�G�•�O�O�H�U�L�Q�� �•�]�H�U�L�Q�H�� �\�H�U�O�H�ú�W�L�U�L�O�G�L����
�7�(�� �P�R�G�•�O�O�H�U�� �N�Õ�U�P�Õ�]�Õ�� �Y�H�� �V�L�\�Dh kablolar birbirini takip ederek 
�V�H�U�L�� �R�O�D�U�D�N�� �E�D�÷�O�D�Q�W�Õ�V�Õ�� �\�D�S�Õ�O�G�Õ���� �� �'�Õ�ú�D�U�Õ�G�D�� �N�D�O�D�Q�� �J�H�U�L�O�L�P�L�Q��
�D�O�Õ�Q�D�F�D�÷�Õ�� �L�N�L�� �X�o�� �N�O�H�P�H�Q�V�O�H�U�H�� �V�D�E�L�W�O�H�Q�H�U�H�N�� �G�L�U�H�N�� �E�D�÷�O�D�Q�W�Õ�\�D��
�K�D�]�Õ�U���K�D�O�H���J�H�W�L�U�L�O�G�L�����7�(���P�R�G�•�O�O�H�U���N�D�\�P�D�P�D�V�Õ���L�o�L�P��izole bantla 
�Õ�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�O�H�U�H�� �J�H�o�L�F�L�� �R�O�D�U�D�N�� �V�D�E�L�W�O�H�Q�G�L���� �,�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�Q�L�Q��
�\�•�]�H�\�O�H�U�L�� �Y�H�� �Õ�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�\�H�� �E�D�÷�O�Õ�� �E�R�U�X�O�D�U�Õ�Q�� �\�•�]�H�\�O�H�U�L�� �Õ�V�Õ 
�\�D�O�Õ�W�Õ�P���P�D�O�]�H�P�H�O�H�U�L�\�O�H���N�D�S�O�D�Q�P�Õ�ú�W�Õ�U.  

�3�R�U�W�D�W�L�I���R�O�D�U�D�N���\�D�S�Õ�O�P�Õ�ú���R�O�D�Q���F�L�K�D�]�G�D���•�U�H�W�L�O�H�Q���H�O�H�N�W�U�L�N���H�Q�H�U�M�L�V�L��
�N�X�O�O�D�Q�Õ�P�D�� �K�D�]�Õ�U�� �P�Õ���� �G�L�U�H�N�� �R�O�D�U�D�N�� �N�X�O�O�D�Q�D�E�L�O�L�\�R�U�� �P�X�\�X�]�"��
�h�U�H�W�L�O�H�Q�� �H�Q�H�U�M�L�� ���¶�H�U�� �Y�R�O�W�� ���� �D�G�H�W�� �E�D�W�D�U�\�D�\�Õ�� �ú�D�U�M�� �H�G�H�U�� �P�L�"��
�h�U�H�W�L�O�H�Q�� �H�Q�H�U�M�L�� �L�O�H���� ������ �D�G�H�W�� �O�H�G�¶�O�L�� �D�\�G�Õ�Q�O�D�W�P�D�� �\�D�S�Dbilir miyiz 
�J�L�E�L�� �V�R�U�X�O�D�U�D�� �\�D�Q�Õ�W ara�Q�P�Õ�ú�W�Õ�U���� �(�O�H�N�W�U�R�Q�L�N�� �N�X�O�O�D�Q�Õ�P�� �G�H�Y�U�H�V�L��
�K�D�]�Õ�U�O�D�\�Õ�S�� �D�Q�D�K�W�D�U�O�D�� �N�R�Q�W�U�R�O�•�� �V�H�o�L�O�P�L�ú�W�L�U���� �$�\�G�Õ�Q�O�D�W�P�D��
devresinde 24 adet led bulunmakta ve 7V gerilin ile 
�o�D�O�Õ�ú�P�D�N�W�D�G�Õ�U���� �%�D�W�D�U�\�D�O�D�U�� ���9�� �L�O�H�� �ú�D�U�M�� �R�O�P�D�N�W�D�� �Y�H�� �H�O�H�N�W�U�L�N��
�N�H�V�L�O�G�L�÷�L�� �D�Q�� �G�H�Y�U�H�\�H�� �J�L�U�P�H�N�W�H�� �Y�H�� ���9�� �o�Õ�N�Õ�ú�� �L�O�H�� �G�H�Y�U�H�\�L��
beslemektedir.   
 
 

 
�ù�H�N�L�O���������7�H�U�P�R�H�O�H�N�W�U�L�N���-�H�Q�H�U�D�W�|�U���'�H�Y�U�H���ù�H�P�D�V�Õ 

 
Ter�P�R�N�X�S�O�O�D�U�� �G�H�Q�H�\�� �D�ú�D�P�D�V�Õ�Q�G�D�� �V�Õ�F�D�N�O�Õ�N�O�D�U�Õ�Q�� �|�O�o�•�O�P�H�V�L�� �Y�H��
�N�D�\�G�H�G�L�O�P�H�V�L�� �L�o�L�Q�� �N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� �%�L�U�� �D�G�H�W���R�U�W�D�P�� �V�Õ�F�D�N�O�Õ�÷�Õ���� �E�L�U��
�D�G�H�W�� �V�Õ�F�D�N�� �V�X�� �J�L�U�L�ú�� �V�Õ�F�D�N�O�Õ�÷�Õ���� �E�L�U�� �D�G�H�W�� �V�Õ�F�D�N�� �V�X�� �o�Õ�N�Õ�ú�� �V�Õ�F�D�N�O�Õ�÷�Õ����
�E�L�U�� �D�G�H�W�� �V�R�÷�X�N�� �V�X�� �J�L�U�L�ú�� �V�Õ�F�D�N�O�Õ�÷�Õ���� �E�L�U�� �D�G�H�W�� �V�R�÷�X�N�� �V�X�� �o�Õ�N�Õ�ú��
�V�Õ�F�D�N�O�Õ�÷�Õ���� �E�L�U�� �D�G�H�W�� �Õ�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�� �V�Õ�F�D�N�� �\�•�]�H�\�� �Y�H�� �E�L�U�� �D�G�H�W�� �Õ�V�Õ��
�G�H�÷�L�ú�W�L�U�L�F�L�� �V�R�÷�X�N�� �\�•�]�H�\�� �V�Õ�F�D�N�O�Õ�N�O�D�U�Õ�� �N�D�\�G�H�G�L�O�P�L�ú�W�L�U������
�6�Õ�F�D�N�O�Õ�N�O�D�U�O�D�� �G�H�÷�L�ú�P�H�V�L�\�O�H�� �E�H�U�D�E�H�U�� �J�H�U�L�O�L�P�� �Y�H�� �D�N�Õ�P�� �G�H�÷�L�ú�L�P��
�G�H�÷�H�U�O�H�U�L���J�|�]�O�H�P�O�H�Q�P�L�ú�W�L�U���� 
 
�,�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L���� �G�L�U�H�Q�o�� �G�H�Y�U�H�V�L���� �D�\�G�Õ�Q�O�D�W�P�D�� �Y�H�� �ú�D�U�M�� �G�H�Y�U�H�V�L�� �E�L�U 
�N�D�E�L�Q�� �L�o�H�U�L�V�L�Q�H�� �\�H�U�O�H�ú�W�L�U�L�O�P�L�ú�� �R�O�X�S�� �G�Õ�ú�D�U�Õ�G�D�N�L�� �V�Õ�Y�Õ�O�D�U�D�� �Y�H��
�G�D�U�E�H�O�H�U�H�� �N�D�U�ú�Õ�� �N�R�U�X�Q�P�X�ú�W�X�U���� �,�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�O�H�U�� �L�N�L�� �D�G�H�W�� �o�H�N�P�H��
�\�D�\�Õ�� �L�O�H�� �V�D�E�L�W�O�H�Q�H�U�H�N�� �L�N�L�� �\�•�]�H�\�� �D�U�D�V�Õ�Q�G�D�N�L�� �E�R�ú�O�X�N�O�D�U�� �R�U�W�D�G�D�Q��
�N�D�O�G�Õ�U�Õ�O�P�Õ�ú�W�Õ�U���� �.�D�E�L�Q�� �L�o�H�U�L�V�L�Q�G�H�� �D�\�G�Õ�Q�O�D�W�P�D�� �Y�H�� �ú�D�U�M�� �G�H�Y�U�H�V�L��
�\�D�O�Õ�W�N�D�Q���P�D�O�]�H�P�H���•�]�H�U�L�Q�H���V�D�E�L�W�O�H�Q�P�L�ú�W�L�U���� 

�7�(�� �M�H�Q�H�U�D�W�|�U�� �G�H�Q�� �P�D�N�V�L�P�X�P�� �J�•�F�•�� �D�O�D�E�L�O�P�H�N�� �L�o�L�Q�� �L�o�� �G�L�U�H�Q�F�H��
�H�ú�L�W�� �����
�¶�O�X�N�� �G�Õ�ú�� �G�L�U�H�Q�o�� �E�D�÷�O�D�Q�P�Õ�ú�W�Õ�U���� �'�H�Y�U�H�\�H�� �V�L�V�W�H�P��
�•�]�H�U�L�Q�G�H�Q�� �J�H�o�H�Q�� �D�N�Õ�P�Õ�� �|�O�o�P�H�N�� �L�o�L�Q�� �������� �
�¶�O�X�N�� �S�D�U�D�O�H�O�� �G�L�U�H�Q�o��
�E�D�÷�O�D�Q�P�Õ�ú�W�Õ�U���� �6�L�V�W�H�P�H�� �V�Õ�F�D�N�� �V�X�� �E�D�÷�O�D�Q�W�Õ�V�Õ�� �Y�H�� �V�R�÷�X�N�� �V�X��
�E�D�÷�O�D�Q�W�Õ�V�Õ�� �\�D�S�Õ�O�D�U�D�N�� �N�X�O�O�D�Q�Õ�P�D�� �K�D�]�Õ�U�� �K�D�O�H�� �J�H�O�P�L�ú�W�L�U���� �6�L�V�W�H�P�L�Q��
�V�Õ�F�D�N�O�Õ�� �|�O�o�•�P�O�H�U�L�� �L�o�L�Q�� �W�H�U�P�R�N�X�S�O�O�D�U�� �$�'�$�0�� ������������ �P�R�G�•�O�•�Q�H��
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�.�D�\�D�E�D�ú�Õ���D�Q�G���$�W�L�N, �-�H�R�W�H�U�P�D�O���(�Q�H�U�M�L���.�X�O�O�D�Q�Õ�O�D�U�D�N���7�H�U�P�R�H�O�H�N�W�U�L�N���-�H�Q�H�U�D�W�|�U���ø�O�H���(�O�H�N�W�U�L�N���(�Q�H�U�M�L�V�L���h�U�H�W�L�P�L, ISAS2018, Antalya, Turkey 

�E�D�÷�O�D�Q�D�U�D�N�� �E�L�O�J�L�V�D�\�D�U�� �V�Õ�F�D�N�O�Õ�N�� �N�D�\�G�Õ�� �\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� �$�\�Q�Õ��
�]�D�P�D�Q�G�D�� �E�L�O�J�L�V�D�\�D�U�G�D�Q�� �J�H�U�L�O�L�P�� �Y�H�� �D�N�Õ�P�� �G�H�÷�H�U�O�H�U�L�� �G�H��
�R�N�X�Q�P�X�ú�W�X�U. �3�U�R�J�U�D�P�O�D�P�D�� �N�Õ�V�P�Õ�� �J�|rsel programlama dili 
�R�O�D�Q�� �9�L�V�X�D�O�� �%�D�V�L�F�� �������� �G�D�� �K�D�]�Õ�U�O�D�Q�P�Õ�ú�W�Õ�U���� �$�\�Q�Õ�� �]�D�P�D�Q�G�D��
�S�U�R�J�U�D�P�Õ�Q�� �o�D�O�Õ�ú�P�D�V�Õ�� �H�V�Q�D�V�Õ�Q�G�D�� ���� �V�D�Q�L�\�H�G�H�� �E�L�U�� �G�D�W�D�� �N�D�\�G�Õ��
�\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� 

 

III.  BULGULAR 
�-�H�R�W�H�U�P�D�O�� �E�|�O�J�H�G�H�� �\�H�U�� �D�O�D�Q�� �E�L�U�� �V�Õ�F�D�N�� �V�X�� �N�D�\�Q�D�÷�Õ�Q�G�D�� �G�H�Q�H�\�O�H�U��
�\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� �<�D�S�Õ�O�D�Q�� �E�D�]�Õ�� �G�H�Q�H�\�O�H�U���O�D�E�R�U�D�W�X�Y�D�U�� �ú�D�U�W�O�D�U�Õ�Q�G�D��
�M�H�R�W�H�U�P�D�O�� �N�D�\�Q�D�÷�Õ�� �U�H�I�H�U�D�Q�V�� �D�O�D�U�D�N�� �\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� �'�H�Q�H�\�O�H�U�L�Q��
�\�D�S�Õ�O�G�Õ�÷�Õ�� �M�H�R�W�H�U�P�D�O�� �D�O�D�Q�G�D�� �N�X�\�X�� �E�D�ú�Õ�� �V�Õ�F�D�N�O�Õ�÷�Õ�� ������ �ž�&�� �L�N�H�Q��
�|�O�o�•�P�� �Q�R�N�W�D�V�Õ�� �V�Õ�F�D�N�O�Õ�÷�Õ�� ������ �ž�&�¶�G�L�U���� �� �� �6�Õ�F�D�N�� �Y�H�� �V�R�÷�X�N�� �V�X�\�X�Q 
�E�L�U�O�L�N�W�H���D�o�Õ�O�P�D�V�Õ�� �L�O�H�� �E�H�U�D�E�H�U���G�H�Q�H�\���S�U�R�J�U�D�P�Õ �o�D�O�Õ�ú�W�Õ�U�Õ�O�P�Õ�ú olup 
�N�D�\�G�D�� �D�O�Õ�Q�P�D�\�D�� �E�D�ú�O�D�Q�P�Õ�ú�W�Õ�U���� �(�N�U�D�Q�G�D�� �J�|�]�•�N�H�Q�� �Y�H�U�L�O�H�U�H�� �J�|�U�H��
�V�Õ�F�D�N�O�Õ�N�� �I�D�U�N�Õ�� �����ž�&�� �\�H�� �X�O�D�ú�W�Õ�÷�Õ�Q�G�D�� �J�H�U�L�O�L�P�� �G�H�÷�H�U�L�� ���9�� �W�D��
�\�D�N�O�D�ú�P�D�N�W�D�� �Y�H�� �O�D�P�E�D�O�D�U�� �D�\�G�Õ�Q�O�D�W�P�D�\�D�� �E�D�ú�O�D�P�D�N�W�D�G�Õ�U����
�*�H�U�L�O�L�P�� �G�H�÷�H�U�L�� �V�Õ�F�D�N�O�Õ�N�� �I�D�U�N�Õ�� �D�U�W�W�Õ�N�o�D�� �R�U�D�Q�W�Õ�O�Õ�� �E�L�U�� �ú�H�N�L�O�G�H�� �D�U�W�Õ�ú��
�J�|�V�W�H�U�P�H�N�W�H�G�L�U���� �%�D�W�D�U�\�D�Q�Õ�Q�� �ú�D�U�M�� �R�O�P�D�V�Õ�� �L�o�L�Q�� �J�H�U�H�N�O�L�� �R�O�D�Q�� ���9��
�J�H�U�L�O�L�P�L���V�Õ�F�D�N�O�Õ�N���I�D�U�N�Õ���������ž�&���\�H���X�O�D�ú�W�Õ�÷�Õ�Q�G�D���V�D�÷�O�D�P�D�N�W�D�G�Õ�U���� 
 

 
�ù�H�N�L�O�������7�H�U�P�R�H�O�H�N�W�U�L�N���-�H�Q�H�U�D�W�|�U���6�L�V�W�H�P���Y�H���'�R�Q�D�Q�Õ�P�O�D�U�Õ 

 
�6�Õ�F�D�N�� �Y�H�� �V�R�÷�X�N�� �V�X�\�X�Q�� �E�L�U�O�L�N�W�H�� �D�o�Õ�O�P�D�V�Õ�� �L�O�H�� �E�H�U�D�E�H�U�� �G�H�Q�H�\��
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�V�Õ�F�D�N�O�Õ�÷�Õ�����o�R�N���D�]���G�H�÷�L�ú�H�E�L�O�L�U�����V�D�\�H�V�L�Q�G�H���L�V�W�H�Q�L�O�H�Q���J�•�o�W�H���W�D�V�D�U�Õ�P��
�\�D�S�P�D�P�Õ�]���N�R�O�D�\�O�D�ú�Õ�U���� 

IV. �7�$�5�7�,�ù�0�$ 

�<�D�S�Õ�O�D�Q�� �E�L�U�� �o�D�O�Õ�ú�P�D�G�D�� �E�L�U�� �V�R�E�D�Q�Õ�Q�� �\�•�]�H�\�L�Q�H�� �\�H�U�O�H�ú�W�L�U�G�L�N�O�H�U�L��
�7�(�� �M�H�Q�H�U�D�W�|�U�G�H�Q�� �H�O�H�N�W�U�L�N�� �H�Q�H�U�M�L�V�L�� �H�O�G�H�� �H�G�L�O�P�L�ú�W�L�U���� �6�Õ�F�D�N��
�N�D�\�Q�D�N�� �R�O�D�U�D�N�� �V�R�E�D���� �V�R�÷�X�N�� �N�D�\�Q�D�N�� �R�O�D�U�D�N�� �L�V�H�� �R�G�D�� �K�D�Y�D�V�Õ��
�V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q���N�X�O�O�D�Q�Õ�O�G�Õ�÷�Õ�� �o�D�O�Õ�ú�P�D�G�D���H�O�G�H���H�G�L�O�H�Q���J�•�o���\�D�N�O�D�ú�Õ�N������
�:�¶���W�Õ�U��[4]. �7�H�U�P�R�H�O�H�N�W�U�L�N�� �M�H�Q�H�U�D�W�|�U�O�H�U���N�D�\�Q�D�N�� �\�H�W�H�U�O�L�� �H�Q�H�U�M�L�\�H��
�V�D�K�L�S�V�H�� �N�D�\�Q�D�N�W�D�Q�� �Y�H�\�D�� �D�W�Õ�N�� �Õ�V�Õ�G�D�Q�� �H�Q�H�U�M�L�� �•�U�H�W�H�E�L�O�H�Q��
�\�D�S�Õ�O�D�U�G�Õ�U�� 

G�•�Q�H�ú�� �H�Q�H�U�M�L�V�L�Q�G�H�Q�� �\�D�U�D�U�O�D�Q�D�U�D�N�� �7�(�� �M�H�Q�H�U�D�W�|�U�G�H�Q�� �H�O�H�N�W�U�L�N��
elde edilmek �Y�H�� �E�X�� �H�O�H�N�W�U�L�N�O�H�� �7�(�� �V�R�÷�X�W�P�D�� �\�D�S�Õ�O�P�Dk �L�o�L�Q��
teorik olarak hesaplanmalar �\�D�S�Õ�O�P�Õ�ú�W�Õ�U�>5]�����*�•�Q�H�ú���H�Q�H�U�M�L�V�L���7�(��
�M�H�Q�H�U�D�W�|�U�� �L�o�L�Q�� �N�D�\�Q�D�N�� �R�O�D�U�D�N�� �N�X�O�O�D�Q�Õ�O�D�E�L�O�L�U���� �*�•�Q�H�ú�� �H�Q�H�U�M�L�V�L�Q�L�Q��
�W�H�U�P�D�O�� �X�\�J�X�O�D�P�D�O�D�U�Õ�� �7�(�� �M�H�Q�H�U�D�W�|�U�� �L�o�L�Q�� �N�D�\�Q�D�N�� �Q�L�W�H�O�L�÷�L��
�W�D�ú�Õ�P�D�N�W�D�G�Õ�U�� 

J�H�R�W�H�U�P�D�O�� �H�Q�H�U�M�L�V�L�Q�L�� �G�R�÷�U�X�G�D�Q�� �H�O�H�N�W�U�L�N�� �H�Q�H�U�M�L�V�L�Q�H�� �G�|�Q�•�ú�W�•�Uen 
�P�L�N�U�R�� �G�H�Q�H�W�O�H�\�L�F�L�� �N�R�Q�W�U�R�O�O�•�� �W�H�U�P�R�H�O�H�N�W�U�L�N�� �M�H�Q�H�U�D�W�|�U���•�]�H�U�L�H��
�o�H�O�Õ�ú�P�Õ�ú�O�D�U�� �Y�H�� �V�L�V�W�H�P�� �W�H�V�W���H�G�L�O�P�L�ú�W�L�U�� �>6].  �6�R�Q�U�D�N�L�� �\�Õ�O�O�D�U�Õ�Q�G�D��
�o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�Õ���S�U�R�M�H���E�R�\�X�W�X�Q�D���W�D�ú�Õ�P�Õ�ú�O�D�U�G�Õ�U.  

G�•�Q�H�ú�� �H�Q�H�U�M�L�V�L�Q�L�� �\�R�÷�X�Q�O�D�ú�W�Õ�U�D�U�D�N �H�O�H�G�H�� �H�W�W�L�N�O�H�U�L�� �\�•�N�V�H�N��
�V�Õ�F�D�N�O�Õ�N�� �L�O�H termoelektrik jen�H�U�D�W�|�U�O�H�U�O�H�� �H�O�H�N�W�U�L�N�� �•�U�H�W�L�P�L��
�\�D�S�Õ�O�P�Õ�ú�W�Õ�U [7]. Yenilenebilir kaynaklardan istifade ederek 
�Y�H�\�D�� �D�W�Õ�N�� �Õ�V�Õ�� �L�O�H�� �7�(�� �M�H�Q�H�U�D�W�|�U�� �N�X�O�O�D�Q�Õ�O�D�E�L�O�L�U���� �,�V�Õ�� �•�U�H�W�H�U�H�N�� �7�(��
�M�H�Q�H�U�D�W�|�U�O�H�U�L���N�X�O�O�D�Q�P�D�N���H�N�R�Q�R�P�L�N���R�O�P�D�P�D�N�W�D�G�Õ�U.  

�<�D�S�Õ�O�D�Q�� �o�D�O�Õ�ú�P�D�O�D�U�D�� �E�D�N�Õ�O�G�Õ�÷�Õ�Q�G�D�� �G�•�ú�•�N�� �Y�H�U�L�P�H�� �V�D�K�L�S�� �7�(��
�M�H�Q�H�U�D�W�|�U�O�H�U�L�Q�� �D�W�Õ�N�� �Õ�V�Õ�G�D�Q�� �Y�H�\�D�� �G�R�÷�D�O�� �N�D�\�Q�D�N�O�D�U�G�D�Q��
�I�D�\�G�D�O�D�Q�P�D�N�� �V�X�U�H�W�L�\�O�H�� �Y�H�� �W�H�N�Q�R�O�R�M�L�N�� �J�H�O�L�ú�P�H�O�H�U�H�� �E�D�÷�O�Õ��olarak 

�J�H�O�H�F�H�N�W�H�� �N�X�O�O�D�Q�Õ�P�Õ�Q�Õ�Q�� �G�D�K�D�� �\�D�\�J�Õ�Q�� �K�D�O�H�� �J�H�O�P�H�V�L��
beklenilmektedir.  

V. �6�2�1�8�d 

�%�X�� �o�D�O�Õ�ú�P�D�P�Õ�]�G�D���\�D�S�W�Õ�÷�Õ�P�Õ�]�� �S�R�U�W�D�W�L�I��TE �M�H�Q�H�U�D�W�|�U�O�H�� �H�O�H�N�W�U�L�N��
�•�U�H�W�L�P�L�� �V�D�÷�O�D�Q�P�Õ�ú���� �O�H�G�O�L�� �D�\�G�Õ�Q�O�D�W�P�D�� �V�L�V�W�H�P�L�� �o�D�O�Õ�ú�W�Õ�U�Õ�O�P�Õ�ú����
�G�L�U�H�Q�o�O�H�U�� �•�]�H�U�L�Q�G�H�Q�� �•�U�H�W�W�L�÷�L�� �H�O�H�N�W�U�L�N�� �K�D�U�F�D�Q�P�Õ�ú�W�Õ�U���� �0�R�G�•�O��
�\�•�]�H�\�O�H�U�L�� �V�Õ�F�D�N�O�Õ�N�� �I�D�U�N�Õ�� �����ž�&�� �\�H�� �X�O�D�ú�W�Õ�÷�Õ�Q�G�D�� �J�H�U�L�O�L�P�� �G�H�÷�H�U�L��
���9�¶�D�� �o�Õ�N�P�D�N�W�D�� �Y�H�� �D�\�G�Õ�Q�O�D�W�P�D�� �J�H�U�o�H�N�O�H�ú�P�H�N�W�H�G�L�U���� �0�R�G�•�O��
�\�•�]�H�\�O�H�U�L�� �V�Õ�F�D�N�O�Õ�N�� �I�D�U�N�Õ�� �D�U�W�W�Õ�N�o�D�� �J�H�U�L�O�L�P�� �Y�H�� �E�X�Q�D�� �E�D�÷�O�Õ�� �D�N�Õ�P��
�G�H�÷�H�U�O�H�U�L�� �\�•�N�V�H�O�P�H�N�W�H�G�L�U���� �*�H�U�L�O�L�P�� �G�H�÷�H�U�O�H�U�L�� �V�Õ�F�D�N�O�Õ�N�� �I�D�U�N�Õ�Q�D��
�E�D�÷�O�Õ�� �R�O�D�U�D�N�� ���9�¶�D�� �N�D�G�D�U�� �o�Õ�N�P�D�N�W�D�G�Õ�U���� �6�Õ�F�D�N�O�Õ�N�� �I�D�U�N�Õ��
�G�H�÷�H�U�O�H�U�L�Q�H���R�U�D�Q�W�Õ�O�Õ���R�O�D�U�D�N���J�H�U�L�O�L�P���Y�H���D�N�Õ�P���G�H�÷�H�U�O�H�U�L���G�H���\�X�N�D�U�Õ��
�Y�H���D�ú�D�÷�Õ���\�|�Q�O�•���G�H�÷�L�ú�L�P���J�|�V�W�H�U�P�H�N�W�H�G�L�U���� 
 
�d�D�O�Õ�ú�P�D�P�Õ�]�Õ�Q�� �\�D�S�Õ�O�G�Õ�÷�Õ�� �\�H�U�G�H�N�L�� �M�H�R�W�H�U�P�D�O�� �V�Õ�F�D�N�O�Õ�N�� �G�H�÷�H�U�O�H�U�L��
TE �M�H�Q�H�U�D�W�|�U�•�Q�� �o�D�O�Õ�ú�P�D�V�Õ�Q�D�� �H�O�Y�H�U�L�ú�O�L�� �R�O�G�X�÷�X�� �J�|�]�O�H�P�O�H�Q�P�L�ú�W�L�U����
�h�O�N�H�P�L�]�G�H�� �M�H�R�W�H�U�P�D�O�� �N�D�\�Q�D�N�O�D�U�� �D�o�Õ�V�Õ�Q�G�D�Q�� �G�•�Q�\�D�Q�Õ�Q�� �E�H�ú�L�Q�F�L��
�V�Õ�U�D�V�Õ�Q�G�D�� �R�O�P�D�V�Õ�� �E�L�O�L�Q�H�Q�� �E�L�U�� �J�H�U�o�H�N�W�L ve bu kaynaklar 
�X�\�J�X�O�D�P�D�� �L�o�L�Q�� �L�G�H�D�O�� �ú�D�U�W�O�D�U�� �W�D�ú�Õ�G�Õ�÷�Õ�� �G�H�Q�H�\�� �V�R�Q�X�o�O�D�U�Õ�Q�D�� �J�|�U�H��
�N�Õ�\�D�V�O�D�Q�D�U�D�N���J�|�U�•�O�P�•�ú�W�•�U���� 
 
�7�(���M�H�Q�H�U�D�W�|�U�O�H�U���M�H�R�W�H�U�P�D�O���H�Q�H�U�M�L���L�O�H���o�D�O�Õ�ú�D�E�L�O�G�L�N�O�H�U�L���J�L�E�L���P�R�W�R�U��
�E�O�R�N�O�D�U�Õ�Q�G�D�N�L�� �D�W�Õ�N�� �Õ�V�Õ���� �H�J�]�R�]�� �J�D�]�Õ�� �D�W�Õ�N�� �Õ�V�Õ�V�Õ���� �V�R�E�D�� �Y�H�� �N�D�]�D�Q��
�\�•�]�H�\�O�H�U�L���Õ�V�Õ�V�Õ�����P�H�U�N�H�]�L���Y�H���E�L�U�H�\�V�H�O���Õ�V�Õ�W�P�D���V�L�V�W�H�P�O�H�U�L���V�X�\�X���Õ�V�Õ�V�Õ��
�L�O�H�� �o�D�O�Õ�ú�D�E�L�O�P�H�N�W�H�G�L�U���� �*�•�Q�H�ú�� �H�Q�H�U�M�L�V�L�Q�L�Q�� �R�G�D�N�O�D�P�D�V�Õ�� �L�O�H�� �H�O�G�H��
�H�G�L�O�H�Q�� �H�Q�H�U�M�L�� �P�R�G�•�O�O�H�U�L�Q�� �V�Õ�F�D�N�� �\�•�]�H�\�L�� �L�o�L�Q�� �N�X�O�O�D�Q�Õ�O�D�E�L�O�L�U��������
�6�R�÷�X�N�� �\�•�]�H�\�O�H�U�� �L�o�L�Q�� �ú�H�E�H�N�H�� �V�X�\�X�� �L�O�H�� �V�R�÷�X�W�P�D���� �K�D�Y�D�� �L�O�H��
�V�R�÷�X�W�P�D�� �Y�H�� �F�H�E�U�L�� �V�R�÷�X�W�P�D�O�D�U�� �N�X�O�O�D�Q�Õ�O�D�E�Llir. Jeotermal enerji 
�G�R�÷�D�O�� �N�D�\�Q�D�N�� �R�O�G�X�÷�X�� �Y�H�� �N�X�O�O�D�Q�Õ�P�� �V�R�Q�U�D�V�Õ�� �K�D�O�D�� �\�•�N�V�H�N��
�V�Õ�F�D�N�O�Õ�÷�D�� �V�D�K�L�S�� �L�V�H�� �7�(�� �M�H�Q�H�U�D�W�|�U�� �L�O�H�� �E�X�� �N�D�\�Q�D�÷�Õ��
�G�H�÷�H�U�O�H�Q�G�L�U�P�H�N���H�Q���D�Y�D�Q�W�D�M�O�Õ���\�R�O�O�D�U�G�D�Q���E�L�U�L�V�L���R�O�X�U�� 
 
�.�D�\�Q�D�N�� �|�]�H�O�O�L�N�O�H�U�L�Q�H�� �Y�H�� �N�X�O�O�D�Q�Õ�P�� �\�H�U�O�H�U�L�Q�H�� �J�|�U�H�� �W�D�V�D�U�Õ�P�O�D�U��
�J�H�U�o�H�N�O�H�ú�W�L�U�H�U�H�N�� �V�L�V�W�H�P�O�H�U�L�� �R�S�W�L�P�X�P�� �J�•�o�W�H�� �o�D�O�Õ�ú�W�Õ�U�P�D�� �L�o�L�Q��
�L�\�L�O�H�ú�W�L�U�P�H�O�H�U�L�Q�� �\�D�S�Õ�O�P�D�V�Õ�� �J�H�U�H�N�P�H�N�W�H�G�L�U���� �%�X�� �L�\�L�O�H�ú�W�L�U�P�H�O�H�U�H��
�V�R�Q�X�F�X�Q�G�D�� �P�R�G�•�O�� �V�D�\�Õ�V�Õ�� �D�U�W�Õ�U�Õ�O�D�U�D�N�� �H�O�G�H�� �H�G�L�O�H�F�H�N�� �H�Q�H�U�M�L��
�E�L�U�H�\�V�H�O�� �N�X�O�O�D�Q�Õ�P�G�D�� �L�Vteklere cevap verebilecek verimdedir. 
�)�R�W�R�Y�D�O�W�D�L�N�� �S�L�O�O�H�U�� �J�L�E�L�� �I�D�E�U�L�N�D�V�\�R�Q�� �D�ú�D�P�D�V�Õ�Q�D�� �J�H�O�L�Q�L�U�V�H��
�S�L�\�D�V�D�G�D�� �\�H�U�� �D�O�P�D�V�Õ�� �P�•�P�N�•�Q�G�•�U���� �)�D�U�N�O�Õ�� �H�E�D�W�� �Y�H�� �E�R�\�O�D�U�G�D��
�W�D�V�D�U�O�D�Q�D�U�D�N���I�D�U�N�O�Õ���L�K�W�L�\�D�o�O�D�U�D���F�H�Y�D�S���Y�H�U�P�H�V�L���P�•�P�N�•�Q�G�•�U���� 
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�g�]�H�W �± �%�X�� �o�D�O�Õ�ú�P�D�G�D���� ���� �������� �S�R�O�L�H�V�W�H�U�� �Y�H�� �S�R�O�L�H�V�W�H�U���Y�L�V�N�R�Q �N�D�U�Õ�ú�Õ�P�O�Õ�� �G�R�N�X�V�X�]�� �N�X�P�D�ú�O�D�U�Õ�Q�� �P�H�N�D�Q�L�N�� �Y�H�� �N�R�Q�I�R�U��
�|�]�H�O�O�L�N�O�H�U�L�Q�H���V�H�U�L�P���\�|�Q�•�Q�•�Q���H�W�N�L�V�L���D�U�D�ú�W�Õ�U�Õ�O�P�Õ�ú�W�Õ�U�����%�X���D�P�D�o�O�D�����������������S�R�O�L�H�V�W�H�U���Y�H�������������S�R�O�L�H�V�W�H�U�������������Y�L�V�N�R�Q���O�L�I�O�H�U�L��
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�N�X�P�D�ú���H�O�G�H���H�G�L�O�P�L�ú�W�L�U�����$�U�G�Õ�Q�G�D�Q���N�R�S�P�D���P�X�N�D�Y�H�P�H�W�L���Y�H���X�]�D�P�D�����\�Õ�U�W�Õ�O�P�D���P�X�N�D�Y�H�P�H�W�L���J�L�E�L���P�H�N�D�Q�L�N���|�]�H�O�O�L�N�O�H�U�L�Q���\�D�Q�Õ��
�V�Õ�U�D���K�D�Y�D���J�H�o�L�U�J�H�Q�O�L�÷�L�����V�X���E�X�K�D�U�Õ���J�H�o�L�U�J�H�Q�O�L�÷�L���Y�H���N�Õ�O�F�D�O���L�O�H�W�L�P���|�]�H�O�O�L�N�O�H�U�L���J�L�E�L���N�R�Q�I�R�U���|�]�H�O�O�L�N�O�H�U�L���|�O�o�•�O�P�•�ú�W�•�U�����.�R�S�P�D��
mu�N�D�Y�H�P�H�W�L���V�R�Q�X�o�O�D�U�Õ�Q�D���J�|�U�H�����o�D�S�U�D�]���R�O�D�U�D�N���V�H�U�L�O�P�L�ú���G�R�N�X�V�X�]���N�X�P�D�ú�O�D�U�Õ�Q���P�D�N�L�Q�H���\�|�Q�•�Q�G�H�N�L���N�R�S�P�D���P�X�N�D�Y�H�P�H�W�O�H�U�L����
�o�D�S�U�D�]���S�D�U�D�O�H�O�� �R�O�D�U�D�N�� �V�H�U�L�O�P�L�ú�� �G�R�N�X�V�X�]�� �N�X�P�D�ú�O�D�U�Õ�Q�N�L�Q�G�H�Q�� �G�D�K�D�� �G�•�ú�•�N�W�•�U���� �8�]�D�P�D�� �V�R�Q�X�o�O�D�U�Õ�Q�D�� �G�D�\�D�Q�D�U�D�N���� �o�D�S�U�D�]��
�ú�H�N�L�O�G�H�� �V�H�U�L�O�P�L�ú�� �G�R�N�X�V�X�]�� �N�X�P�D�ú�O�D�U�Õ�Q�� �J�H�Q�H�O���R�O�D�U�D�N�� �P�D�N�L�Q�H�� �Y�H�� �o�D�S�U�D�]�� �\�|�Q�G�H�� �G�D�K�D�� �\�•�N�V�H�N�� �X�]�D�P�D�� �G�H�÷�H�U�O�H�U�L�Q�H�� �V�D�K�L�S��
�R�O�G�X�÷�X�� �V�|�\�O�H�Q�H�E�L�O�L�U���� �+�D�Y�D�� �J�H�o�L�U�J�H�Q�O�L�N�� �V�R�Q�X�o�O�D�U�Õ�Q�D�� �J�|�U�H���� �o�D�S�U�D�]�� �ú�H�N�L�O�G�H�� �V�H�U�L�O�P�L�ú�� �G�R�N�X�V�X�]�� �N�X�P�D�ú�O�D�U���� �o�D�S�U�D�]���S�D�U�D�O�H�O��
�R�O�D�U�D�N�� �V�H�U�L�O�P�L�ú�� �G�R�N�X�V�X�]�� �N�X�P�D�ú�O�D�U�D�� �N�Õ�\�D�V�O�D�� �G�D�K�D�� �\�•�N�V�H�N�� �K�D�Y�D�\�D�� �J�H�o�L�U�J�H�Q�O�L�÷�H�� �V�D�K�L�S�W�L�U���� �.�Õ�O�F�D�O�� �L�O�H�W�L�P�� �V�R�Q�X�o�O�D�U�Õ�Q�D��
�J�H�O�L�Q�F�H���� �o�D�S�U�D�]���S�D�U�D�O�H�O�� �R�O�D�U�D�N�� �V�H�U�L�O�P�L�ú�� �G�R�N�X�V�X�]�� �N�X�P�D�ú�O�D�U�Õ�Q�� �G�H�÷�H�U�O�H�U�L�� �K�H�U�� �L�N�L�� �\�|�Q�G�H�� �G�H�� �S�D�U�D�O�H�O�� �V�H�U�L�O�P�L�ú�� �G�R�N�X�V�X�]��
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I. �*�ø�5�ø�ù 

�*�•�Q�•�P�•�]�G�H���G�R�N�X�V�X�]�� �\�•�]�H�\�O�L���N�X�P�D�ú�O�D�U�����W�H�N�� �N�X�O�O�D�Q�Õ�P�O�Õ�N��
�W�H�P�L�]�O�L�N�� �P�H�Q�G�L�O�O�H�U�L���� �N�L�ú�L�V�H�O�� �E�D�N�Õ�P�� �•�U�•�Q�O�H�U�L���� �W�Õ�E�E�L�� �Y�H��
�K�L�M�\�H�Q�� �•�U�•�Q�O�H�U�L�� �Y�H�� �o�R�÷�X�Q�O�X�N�O�D�� �W�H�N�Q�L�N�� �W�H�N�V�W�L�O�O�H�U�� �Y�E�� gibi 
alanlarda �R�O�P�D�N�� �•�]�H�U�H���J�•�Q�O�•�N�� �\�D�ú�D�P�G�D�� �V�Õ�N�O�Õ�N�O�D��
�N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U�����'�R�N�X�V�X�]�� �\�•�]�H�\ �H�Q�G�•�V�W�U�L�V�L, tekstil 
�H�Q�G�•�V�W�U�L�V�L�Q�L�Q�� �\�D�N�O�D�ú�Õ�N���� �����
�V�L�Q�H�� �V�D�K�L�S�W�L�U�� �Y�H�� ���������
�O�H�U�G�H�Q��
�E�H�U�L���G�D�K�D���I�D�]�O�D���J�•�o���N�D�]�D�Q�P�D�N�W�D�G�Õ�U�����%�X���W�•�U���•�U�•�Q�O�H�U���I�D�U�N�O�Õ��
�W�H�N�Q�L�N�O�H�U�O�H�� �•�U�H�W�L�O�L�U�� �Y�H�� �•�U�H�W�L�P�� �R�O�D�Q�D�N�O�D�U�Õ�� �V�Õ�Q�Õ�U�V�Õ�]�G�Õ�U����
�h�U�H�W�L�P���\�|�Q�W�H�P�L�Q�L�Q���o�R�N���\�|�Q�O�•�O�•�÷�•�Q�H���G�D�\�D�Q�Õ�O�D�U�D�N���•�U�H�W�L�O�H�Q��
�•�U�•�Q�•�Q�� �N�H�Q�G�L�Q�H�� �|�]�J�•�� �|�]�H�O�O�L�N�O�H�U�L�� �Y�D�U�G�Õ�U [1-3]���� �%�L�O�L�Q�G�L�÷�L��
gibi, doku�V�X�]�� �\�•�]�H�\�O�L�� �N�X�P�D�ú�O�D�U�Õ�Q���•�U�H�W�L�O�P�H�V�L�Q�G�H�� �H�Q�� �o�R�N��
�N�X�O�O�D�Q�Õ�O�D�Q���•�U�H�W�L�P���\�|�Q�W�H�P�O�H�U�L�Q�G�H�Q���E�L�U�L����tarak makinesi ile 
�•�U�H�W�L�P�� �Y�H�� �K�D�Y�D�\�O�D��serme �\�|�Q�W�H�P�O�H�U�L�� �R�O�P�D�N�� �•�]�H�Ue iki 
�\�|�Q�W�H�P�G�H���V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�Õ�O�D�Q���N�X�U�X��serme �\�|�Q�W�H�P�L�G�L�U�����7�•�O�E�H�Q�W��
�•�U�H�W�L�P�� �D�ú�D�P�D�V�Õ�Q�G�D�Q�� �V�R�Q�U�D����lifler �D�U�D�V�Õ�Q�G�D�� �L�o�� �N�X�Y�Y�H�W�O�H�U��
�V�D�÷�O�D�P�D�N�� �L�o�L�Q�� �P�H�N�D�Q�L�N���� �W�H�U�Pal �Y�H�\�D�� �N�L�P�\�D�V�D�O�� �E�D�÷�O�D�P�D��
�L�ú�O�H�P�O�H�U�L�� �L�O�H �W�•�O�E�H�Q�W�� �E�D�÷�O�D�P�� �L�ú�O�H�P�L�� �\�D�S�Õ�O�P�D�O�Õ�G�Õ�U����Tarak 
�P�D�N�L�Q�H�V�L�� �L�O�H�� �•�U�H�W�L�P�� �V�•�U�H�F�L�Q�G�H�� "lif y �H�U�O�H�ú�L�P�L" olmak 
�•�]�H�U�H �•�U�H�W�L�O�H�Q���W�•�O�E�H�Q�W���|�]�H�O�O�L�N�O�H�U�L�Q�L���o�R�N���H�W�N�L�O�H�\�H�Q���|�Q�H�P�O�L��
�E�L�U�� �S�D�U�D�P�H�W�U�H�� �G�D�K�D�� �Y�D�U�G�Õ�U [4-5]. �7�•�O�E�H�Q�W �•�U�H�W�L�P�L�Q�G�H�Q��
sonra �W�•�O�E�H�Q�W�O�H�U���S�D�U�D�O�H�O���Y�H�\�D���o�D�S�U�D�]���\�|�Q�O�•���I�D�U�N�O�Õ���\�|�Q�O�H�U�G�H��
�•�V�W���•�V�W�H���\�D�W�Õ�U�Õ�O�Õ�U�O�D�U. 
�%�X�� �o�D�O�Õ�ú�P�D�G�D��%100 poliester ve %70 poliester/%30 
�Y�L�V�N�R�Q�� �O�L�I�O�H�U�L�� �N�X�O�O�D�Q�Õ�O�D�U�D�N�� �•�U�H�W�L�O�H�Q��dokusuz �\�•�]�H�\�O�L��
�N�X�P�D�ú�O�D�U�Õ�Q�� �o�D�S�U�D�]�� �V�H�U�L�P�O�L�� �Y�H�� �o�D�S�U�D�]���S�D�U�D�O�H�O�� �V�H�U�L�P�O�L��
�\�D�W�Õ�U�P�D�� �L�ú�O�H�P�L�� �L�O�H�� �•�U�H�W�L�P�O�H�U�L�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�P�L�ú�W�L�U����Serim 

�\�|�Q�•�Q�•�Q���•�U�H�W�L�O�H�Q���G�R�N�X�V�X�]���\�•�]�H�\�O�L���N�X�P�D�ú�O�D�U�Õ�Q���P�H�N�D�Q�L�N����
�J�H�o�L�U�J�H�Q�O�L�N�� �Y�H�� �V�Õ�Y�Õ���L�O�H�W�L�P�� �|�]�H�O�O�L�N�O�H�U�L�� �•�]�H�U�L�Q�H�� �H�W�N�L�V�L��
�L�Q�F�H�O�H�Q�P�H�\�H�� �o�D�O�Õ�ú�Õ�O�P�Õ�ú�W�Õ�U���� �%�X�� �D�P�D�o�O�D�� �N�X�P�D�ú�O�D�U�D kopma 
�P�X�N�D�Y�H�P�H�W�L���� �N�R�S�P�D�� �X�]�D�P�D�V�Õ���� �\�Õ�U�W�Õ�O�P�D�� �P�X�N�D�Y�H�P�H�W�L���� �V�X��
�E�X�K�D�U�Õ�� �J�H�o�L�U�J�H�Q�O�L�÷�L���� �K�D�Y�D�� �J�H�o�L�U�J�H�Q�O�L�÷�L�� �Y�H�� �N�Õ�O�F�D�O�� �H�P�P�H��
testleri �X�\�J�X�O�D�Q�P�Õ�ú�W�Õ�U��  

II. MATERYAL VE METOT 

������ �J���P�ð�� �J�U�D�P�D�M�D�� �V�D�K�L�S�� ���������� �3�(�6�� �G�•�]�� �G�H�V�H�Q�O�L�� �o�D�S�U�D�]��
serimli ve �o�D�S�U�D�]���S�D�U�D�O�H�O�� �V�H�U�L�P�O�L���G�R�N�X�V�X�]�� �N�X�P�D�ú�O�D�U�Õ�Q��
�K�D�U�P�D�Q�Õ�Q�G�D�� �L�Q�F�H�O�L�÷�L�� �������� �G�H�Q�\�H���� �X�]�X�Q�O�X�÷�X�� ������ �P�P�� �R�O�D�Q��
�3�(�6�� �H�O�\�D�I�Õ�Q�G�D�Q�� �������� �R�U�D�Q�Õ�Q�G�D�� �Y�H�� �L�Q�F�H�O�L�÷�L�� �������� �G�H�Q�\�H����
�X�]�X�Q�O�X�÷�X�� ������ �P�P�� �R�O�D�Q�� �3�(�6�� �H�O�\�D�I�Õ�Q�G�D�Q�� �������� �R�U�D�Q�Õ�Q�G�D��
kul�O�D�Q�Õ�O�D�U�D�N�� �•�U�H�W�L�O�P�L�ú�W�L�U���� �6�|�]�� �N�R�Q�X�V�X�� �G�R�N�X�V�X�]��
�N�X�P�D�ú�O�D�U�Õ�Q�� �N�D�O�Õ�Q�O�Õ�÷�Õ�� ���������P�P �R�O�X�S���� �V�X�Q�L�� �G�H�U�L�D�O�W�Õ�� �D�V�W�D�U�Õ��
�R�O�D�U�D�N���W�D�V�D�U�O�D�Q�P�Õ�ú�W�Õ�U���� 
�������J���P�ð���J�U�D�P�D�M�D���V�D�K�L�S�����������9�L�V�N�R�Q�������������3�(�6���N�D�U�Õ�ú�Õ�P�O�Õ��
�G�•�]�� �G�H�V�H�Q�O�L�� �o�D�S�U�D�]�� �V�H�U�L�P�O�L ve �o�D�S�U�D�]���S�D�U�D�O�H�O�� �V�H�U�L�P�O�L 
�G�R�N�X�V�X�]�� �N�X�P�D�ú�O�D�U�Õ�Q�� �K�D�U�P�D�Q�Õ�Q�G�D �L�Q�F�H�O�L�÷�L�� �������� �G�H�Q�\�H����
�X�]�X�Q�O�X�÷�X���������P�P���R�O�D�Q���Y�L�V�N�R�Q���H�O�\�D�I�Õ���Y�H���L�Q�F�H�O�L�÷�L�����������G�H�Q�\�H����
�X�]�X�Q�O�X�÷�X���������P�P���R�O�D�Q���3�(�6���H�O�\�D�I�Õ�Q�G�D�Q�����������R�U�D�Q�Õ�Q�G�D���Y�H��
�L�Q�F�H�O�L�÷�L�����������G�H�Q�\�H�����X�]�X�Q�O�X�÷�X���������P�P���R�O�D�Q���3�(�6���H�O�\�D�I�Õ�Q�G�D�Q��
�������� �R�U�D�Q�Õ�Q�G�D�� �N�X�O�O�D�Q�Õ�O�D�U�D�N�� �•�U�H�W�L�O�P�L�ú�W�L�U���� �6�|�]�� �N�R�Q�X�V�X��
�G�R�N�X�V�X�]���N�X�P�D�ú�O�D�U�Õ�Q���N�D�O�Õ�Q�O�Õ�÷�Õ�����������P�P �R�O�X�S�����Õ�V�O�D�N���P�H�Q�G�L�O��
�R�O�D�U�D�N���W�D�V�D�U�O�D�Q�P�Õ�ú�W�Õ�U���� 
�6�|�]�� �N�R�Q�X�V�X�� �G�R�N�X�V�X�]�� �N�X�P�D�ú�O�D�U�D�� �D�L�W�� �W�H�N�Q�L�N�� �Y�H�U�L�O�H�U�� �Y�H��
�K�D�U�P�D�Q���E�L�O�J�L�V�L���7�D�E�O�R�����¶�G�H���|�]�H�W�O�H�Q�P�H�N�W�H�G�L�U�� 
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Tablo 1. �d�D�O�Õ�ú�P�D���N�D�S�V�D�P�Õ�Q�G�D���N�X�O�O�D�Q�Õ�O�D�Q���P�D�W�H�U�\�D�O�O�H�U���Y�H���|�]�H�O�O�L�N�O�H�U�L 

Elyaf Cinsi 
�Y�H���R�U�D�Q�Õ 

%Lif; incelik(de nye)-
uzunluk(mm) 

�.�D�O�Õ�Q�O�Õ�N��
(mm) 

%100 PES %20 PES; 2.8 -38 
%80 PES; 1.7 -38 0.55 

%30 CV/  
%70 PES 

%30 CV; 1.5 -38 
%20 PES; 1.7 -51 
%50 PES; 2.8 -38 

0.50 

�7�H�N�Q�L�N���|�]�H�O�O�L�N�O�H�U�L���Y�H�U�L�O�H�Q���G�R�N�X�V�X�]���N�X�P�D�ú�O�D�U�Õ�Q�����O�L�I���D�o�P�D��
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serimli dokusu�]�� �N�X�P�D�ú�� �N�X�O�O�D�Q�Õ�P�Õ�Q�D�� �J�|�U�H�� �V�X�� �E�X�K�D�U�Õ��
�J�H�o�L�U�J�H�Q�O�L�÷�L�� �G�H�÷�H�U�L�Q�G�H�� ������ �D�U�W�Õ�ú�� �J�|�U�•�O�P�•�ú�W�•�U�� ������ �J���P�ð�� ��������
�&�9���� �������� �3�(�6�� �G�•�]�� �G�H�V�H�Q�O�L�� �o�D�S�U�D�]���S�D�U�D�O�H�O�� �V�H�U�L�P�O�L�� �G�R�N�X�V�X�]��
�N�X�P�D�ú�O�D�U�Õ�Q�� �N�X�O�O�D�Q�Õ�P�Õ�� �V�R�Q�X�F�X�Q�G�D���� �o�D�S�U�D�]�� �V�H�U�L�P�O�L�� �G�R�N�X�V�X�]��
�N�X�P�D�ú���N�X�O�O�D�Q�Õ�P�Õ�Q�D���J�|�U�H���V�X���E�X�K�D�U�Õ �J�H�o�L�U�J�H�Q�O�L�÷�L���G�H�÷�H�U�L�Q�Ge %8 
�D�]�D�O�P�D���J�|�U�•�O�P�•�ú�W�•�U�� 
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IV. �7�$�5�7�,�ù�0�$ VE �'�(�ö�(�5�/�(�1�'�ø�5�0�( 
�'�R�N�X�V�X�]���\�•�]�H�\�O�L���N�X�P�D�ú�O�D�U�G�D�� paralel/�o�D�S�U�D�]���V�H�U�L�P �\�|�Q�•�Q�•�Q��

�N�D�U�Õ�ú�Õ�N�� �N�X�O�O�D�Q�Õ�P�Õ �N�X�P�D�ú�Õ�Q�� �N�R�S�P�D�� �P�X�N�D�Y�H�P�H�W�L�Q�L�Q�� �0�'��
�\�|�Q�•�Q�G�H�� �D�U�W�P�D�V�Õ�Q�D���&�'�� �\�|�Q�•�Q�G�H���L�V�H�� �G�•�ú�P�H�V�L�Q�H�� �V�H�E�H�E�L�\�H�W��
vermektedir. Fakat kopma uzama�V�Õ�� �V�R�Q�X�o�O�D�U�Õ�Q�G�D��bunun tam 
�W�H�U�V�L���E�L�U���H�W�N�L���J�|�]�O�H�Q�P�H�N�W�H�G�L�U�� 

�d�D�S�U�D�]/paralel serimli �G�R�N�X�V�X�]���N�X�P�D�ú�O�D�U�Õ�Q, �N�Õ�O�F�D�O�� �L�O�H�W�L�P��ve 
�K�D�Y�D�� �J�H�o�L�U�J�H�Q�O�L�÷�L�Q�G�H�� �D�U�W�Õ�ú�� �E�H�O�L�U�P�H�N�W�H�G�L�U���� �%�X�Q�X�Q�� �V�H�E�H�E�L�� �L�V�H����
�o�D�S�U�D�]���V�H�U�L�P���W�•�O�E�H�Q�W���L�o�H�U�L�V�L�Q�G�H�N�L���O�L�I���\�H�U�O�H�ú�L�P�L�Q�L�Q���N�D�U�P�D�ú�Õ�N�O�Õ�÷�Õ��
�J�H�W�L�U�G�L�÷�L�� �E�R�ú�O�X�N�O�X�� �\�D�S�Õ�� �Y�H�� �\�•�N�V�H�N�� �\�•�]�H�\�� �D�O�D�Q�Õ�� �R�O�P�D�V�Õ�Q�G�D�Q��
�N�D�\�Q�D�N�O�D�Q�P�D�N�W�D�G�Õ�U�� 
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�J�H�O�L�ú�H�Q�� �E�X�� �G�D�Y�U�D�Q�Õ�ú�Õ�Q�� �|�]�•�Q�G�H�� �I�D�U�N�O�Õ�O�Õ�N�� �D�U�D�\�Õ�ú�Õ�� �Y�H�� �W�D�O�H�E�L�� �\�D�W�P�D�N�W�D�G�Õ�U���� �0�R�G�H�U�Q�� �N�H�Q�W�� �\�D�ú�D�P�Õ�Q�G�D�� �J�L�W�W�L�N�o�H�� �\�•�N�V�H�O�H�Q�� �E�•�U�R�N�U�D�W�L�N�� �Y�H��
�H�Q�G�•�V�W�U�L�\�H�O���U�X�W�L�Q�����I�D�U�N�O�Õ�O�Õ�N���G�H�Q�H�\�L�P�L�Q�H���|�Q�H�P�O�L���E�L�U���V�W�D�W�•���G�H�÷�H�U�L���D�W�I�H�W�P�H�N�W�H�G�L�U�����%�X���E�D�÷�O�D�P�G�D���J�H�O�L�ú�H�Q���W�X�U�L�V�W�L�N���G�D�Y�U�D�Q�Õ�ú���I�D�U�N�O�Õ�O�Õ�N���Y�H��
�G�H�Q�H�\�L�P�� �D�U�D�\�Õ�ú�Õ�Q�D�� �\�|�Q�H�O�L�N�� �J�H�O�L�ú�P�H�N�W�H�G�L�U���� �%�X�� �Q�R�N�W�D�G�D�� �P�H�N�k�Q�O�D�U�Õ�Q�� �I�D�U�N�O�Õ�O�Õ�÷�D�� �G�D�\�D�O�Õ�� �E�L�U�� �G�H�Q�H�\�L�P�� �D�O�J�Õ�V�Õ�� �L�O�H�� �G�R�Q�D�W�Õ�O�P�D�V�Õ��
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Anahtar Kelimeler- Sinema, Turizm, �0�H�N�k�Q, Pazarlama 
 

Tourist Behavior as a Search for Experience and the Potential Role of 
Cinema 

Abstract- Touristic behavior is a modern behavior that develops against modern urban life. At the core of this behavior exists 
search and demand for diversity which is developed to the narrative for the people who are left behind. The increasingly 
bureaucratic and industrial routine in modern urban life attributes an important status value to the experience of diversity. 
Developing tourist behavior in this context is evolving towards the search for difference and experience. At this point, spaces 
need to be equipped with a sense of experience based on diversity. However, the tourist gaze is shaped not by objective reality, 
but by the value it is attributed to. When a place is equipped with some cultural meanings, the person reads the place by its 
meaning, not by its actual reality. Cinema and TV series as a kind of cinema, show an important function at this point. Since its 
emergence, cinema has torn people, objects and venues from their everyday context by furnishing them with some cultural signs. 
In this context, there is a close relationship between cinema and perceptual value of touristic regions. Though it is not strategic 
relationship developed between stakeholders, the functional strength of strategic relationship between cinema and tourism is 
recognised.    
 
Keywords- Cinema, Tourism, Marketing, Place 
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�W�D�O�H�S���H�W�W�L�÷�L���W�R�S�O�X�P�V�D�O���J�|�V�W�H�U�J�H�O�H�U�����|�\�N�•���Y�H���H�W�N�L�Q�O�L�÷�L�Q���J�•�Q�G�H�O�L�N��

�K�D�\�D�W�W�D�� �H�G�L�Q�G�L�÷�L�� �D�Q�O�D�W�Õ�� �G�H�÷�H�U�L�G�L�U���� �g�]�H�O�O�L�N�O�H�� �V�R�V�\�D�O�� �P�H�G�\�D�Q�Õ�Q��

etkisi ile �P�H�N�k�Q�O�D�U �Y�H�� �R�O�D�\�O�D�U�� �o�R�N�� �K�Õ�]�O�Õ�� �E�L�U�� �E�L�o�L�P�G�H�� �J�|�V�W�H�U�J�H��

ekonomisine �G�k�K�L�O �R�O�P�D�N�W�D�� �Y�H�� �D�\�Q�Õ�� �K�Õ�]�O�D�� �N�X�O�O�D�Q�Õ�P�� �G�H�÷�H�U�L�Q�L��

kaybedebilmektedir.  

�7�X�U�L�V�W�L�Q���� �E�L�U�� �P�H�N�D�Q�Õ�Q�� �W�X�U�L�V�W�L�N�� �E�L�U�� �Q�H�V�Q�H�� �R�O�G�X�÷�X�Q�X��

�D�O�J�Õ�O�D�\�D�E�L�O�P�H�V�L�� �L�o�L�Q�� �E�X�� �P�H�N�D�Q�Õ�Q�� �G�H�÷�L�ú�L�N�� �J�|�V�W�H�U�J�H�O�H�U�O�H��

�L�ú�D�U�H�W�O�H�Q�H�U�H�N�� �W�X�U�L�]�P�� �H�N�R�Q�R�P�L�V�L�Q�H���G�k�K�L�O edilmesi 

�J�H�U�H�N�P�H�N�W�H�G�L�U���� �+�H�G�L�\�H�O�L�N�� �H�ú�\�D�O�D�U���� �W�D�E�H�O�D�O�D�U���� �V�R�V�\�D�O�� �P�H�G�\�D�G�D��

�S�D�\�O�D�ú�Õ�P�� �V�Õ�N�O�Õ�÷�Õ�� �Y�H�� �L�Q�V�D�Q�O�D�U�Õ�Q�� �E�L�U�E�L�U�L�Q�H�� �V�R�U�G�X�÷�X�� �V�R�U�X�O�D�U�� �E�L�U��

�P�H�N�k�Q�Õ�Q turistik �P�H�N�k�Q �R�O�G�X�÷�X�Q�X�� �L�ú�D�U�H�W�� �H�G�H�Q�� �L�ú�D�U�H�W�O�H�P�H��

�E�L�o�L�P�O�H�U�L�G�L�U�����3�D�U�L�V�¶�L�� �J�|�U�G�•�Q�� �P�•���� �V�R�U�X�V�X�� �3�D�U�L�V�¶�L�Q�� �J�L�G�L�O�P�H�V�L��

�J�H�U�H�N�H�Q���E�L�U���\�H�U���R�O�G�X�÷�X�Q�X���L�ú�D�U�H�W���H�G�H�Q���E�L�U���V�L�P�J�H�V�H�O���G�H�÷�H�U���W�D�ú�Õ�U����

Bir �P�H�N�k�Q�Õ�Q �W�R�S�O�X�P�X�Q�� �\�D�� �G�D�� �W�•�N�H�W�L�F�L�O�H�U�L�Q�� �J�•�Q�G�H�P�L�Q�H��

�J�L�U�H�E�L�O�P�H�V�L�� �L�o�L�Q�� �E�L�U�� �ú�H�N�L�O�G�H�� �L�ú�D�U�H�W�O�H�Q�P�H�V�L�� �Y�H�� �V�|�\�O�H�P�H���G�k�K�L�O 

�H�G�L�O�P�H�V�L�� �J�H�U�H�N�P�H�N�W�H�G�L�U���� �6�|�\�O�H�P�H�� �G�|�N�•�O�P�H�N�� �R�� �\�H�U�L�Q�� �J�|�V�W�H�U�J�H��

�G�H�÷�H�U�L�Q�L�� �\�•�N�V�H�O�W�P�H�N�W�H�G�L�U���� �6�L�Q�R�S�� �F�H�]�D�H�Y�L���� �3�D�U�L�V�¶�W�H�� �\�H�U�� �D�O�W�Õ�Q�G�D��

�\�H�U���D�O�D�Q���N�D�I�D�W�D�V�Õ���W�•�Q�H�O�O�H�U�L���Y�H�\�D���U�X�K�V�D�O���D�U�Õ�Q�P�D���J�|�V�W�H�U�J�H���G�H�÷�H�U�L�Q�L��

�E�L�U�� �ú�H�N�L�O�G�H�� �•�V�W�O�H�Q�P�L�ú�� �R�O�D�Q�� �8�]�D�N�� �'�R�÷�X���� �K�H�S�V�L�� �E�L�U���D�Q�O�D�W�Õ 

�E�L�o�L�P�L�Q�L�Q�� �L�ú�D�U�H�W�O�H�G�L�÷�L�� �Y�H�� �N�X�O�O�D�Q�Õ�P�� �G�H�÷�H�U�L�� �L�O�H�� �G�R�Q�D�W�W�Õ�÷�Õ��

�P�H�N�k�Q�O�D�U�G�Õ�U. Bir �P�H�N�k�Q�Õ�Q �V�|�\�O�H�P�H�� �G�|�N�•�O�P�H�V�L���� �J�|�V�W�H�U�J�H��

�V�L�V�W�H�P�L�� �L�O�H�� �L�ú�D�U�H�W�O�H�Q�P�H�V�L�� �D�Q�O�D�P�Õ�Q�D�� �J�H�O�P�H�N�W�H�G�L�U���� �g�U�Q�H�÷�L�Q��

modern �E�L�U�� �P�H�W�D�O�� �\�D�S�Õ�� �R�O�D�Q�� �(�\�I�H�O�� �.�X�O�H�V�L���� �J�•�O���� �ú�D�U�D�S�� �Y�H��

�U�R�P�D�Q�W�L�]�P�O�H���E�L�U�O�L�N�W�H���E�L�U���G�L�]�J�H�\�H���\�H�U�O�H�ú�W�L�U�L�O�H�U�H�N�����U�R�P�D�Q�W�L�N���3�D�U�L�V��

�P�D�U�N�D�V�Õ�Q�Õ�Q���V�L�P�J�H�V�L���K�D�O�L�Q�H���J�H�O�P�L�ú�W�L�U�����(�\�I�H�O���.�X�O�H�V�L�¶�Q�H���E�D�N�D�Q���K�L�o��

�N�L�P�V�H�� �V�R�÷�X�N���� �P�H�W�D�O�� �E�L�U���\�D�S�Õ �J�|�U�P�H�]���� �J�|�U�•�O�H�Q�� �ú�H�\�� �R�W�D�Q�W�L�N�� �Y�H��

�U�R�P�D�Q�W�L�N�� �3�D�U�L�V�¶�L�Q��ya�S�Õ�O�D�Q�G�Õ�U�Õ�O�P�Õ�ú�� �N�•�O�W�•�U�H�O �J�|�V�W�H�U�J�H�O�H�U�L�G�L�U����

�1�H�Z���<�R�U�N�����/�D�V���9�H�J�D�V�����5�R�P�D���Y�H�\�D���+�D�O�O�V�W�D�W�W���E�•�W�•�Q���E�X���P�H�N�k�Q�O�D�U 

�I�D�U�N�O�Õ�� �E�L�U�� �J�|�V�W�H�U�J�H�� �G�H�÷�H�U�L�� �L�O�H�� �G�R�Q�D�W�Õ�O�P�Õ�ú�� �Y�H�� �N�•�U�H�V�H�O�� �W�•�N�H�W�L�P�H��

�V�X�Q�X�O�P�X�ú�W�X�U���� 

Sinema1, �P�H�N�k�Q �L�O�H���J�|�V�W�H�U�J�H�O�H�U���D�U�D�V�Õ�Q�G�D���L�O�L�ú�N�L���N�X�U�P�D��

�Q�R�N�W�D�V�Õ�Q�G�D���R�O�G�X�N�o�D���E�D�ú�D�U�Õ�O�Õ���R�O�D�Q���E�L�U���D�Q�O�D�W�Õ���V�D�Q�D�W�Õ�G�Õ�U�����6�•�K�D���$�U�Õ�Q��

�W�D�U�D�I�Õ�Q�G�D�Q�� �o�H�N�L�O�H�Q�� �6�D�I�U�D�Q�E�R�O�X�¶�G�D�� �=�D�P�D�Q�����$�U�Õ�Q���� ���������� filmi 

                                                             
1 Sinema ile s�]�v���u���[�v�f�v �š���o���À�]�Ì�Ç�}�v�����µ�Ç���Œ�o���v�u�f�”�����]�Œ���š�º�Œ�º���}�o���v��
�š���o���À�]�Ì�Ç�}�v�����]�Ì�]�o���Œ�]�����µ���v�}�l�š���������]�”�o���À�•���o���À�����l�µ�Œ���u�•���o�����]�Œ���(���Œ�l�o�f�o�f�l��

�6�D�I�U�D�Q�E�R�O�X�¶�\�X�� �R�W�D�Q�W�L�N�� �E�L�U�� �G�H�÷�H�U�� �R�O�D�U�D�N�� �L�ú�D�U�H�W�O�H�P�L�ú�� �Y�H��

�6�D�I�U�D�Q�E�R�O�X�¶�Q�X�Q�� �E�L�U�� �P�D�U�N�D�� �K�D�O�L�Q�H�� �J�H�O�L�ú�L�Q�H�� �E�•�\�•�N�� �N�D�W�N�Õ��

�V�D�÷�O�D�P�Õ�ú�W�Õ�U���� ���������� �\�Õ�O�Õ�Q�G�D �$�P�D�V�U�D�¶�G�D�� �o�H�N�L�O�H�Q�� �*�|�Q�G�H�U�L�O�P�H�P�L�ú��

Mektuplar ���.�X�U�o�H�Q�O�L���� ���������� filminden sonra da Amasra ve 

�%�D�U�W�Õ�Q, �.�D�U�D�G�H�Q�L�]�� �E�|�O�J�H�V�L�� �L�o�L�Q�G�H�� �I�D�U�N�O�Õ�O�D�ú�D�U�D�N���� �|�Q�H�P�O�L�� �E�L�U��

�W�X�U�L�V�W�L�N�� �I�D�U�N�� �\�D�U�D�W�P�Õ�ú�W�Õ�U���� �)�L�O�P�L�Q�� �o�H�N�L�P�L�Q�L�� �W�D�N�L�E�H�Q�� �%�D�U�W�Õ�Q�¶�D��

�\�|�Q�H�O�L�N�� �W�X�U�L�V�W�L�N�� �K�D�U�H�N�H�W�� �P�X�D�]�]�D�P�� �|�O�o�•�G�H�� �D�U�W�P�Õ�ú�W�Õ�U 

���ø�Q�W�H�U�Q�H�W�+�D�E�H�U�������������������%�H�Q�]�H�U���ú�H�N�L�O�G�H���.�Õ�Q�D�O�Õ���.�D�U���G�L�]�L�V�L���%�X�U�V�D����

Cu�P�D�O�Õ�N�Õ�]�Õ�N���� �$�V�P�D�O�Õ�� �.�R�Q�D�N�� �G�L�]�L�V�L�� �G�H�� �.�D�S�D�G�R�N�\�D�¶�\�D�� �\�|�Q�H�O�L�N��

�L�O�J�L�\�L���D�U�W�W�Õ�U�P�Õ�ú�W�Õ�U�������� 

�%�X�Q�D���N�D�U�ú�Õ�Q���7�•�U�N���6�L�Q�H�P�D�V�Õ�¶�Q�Õ�Q���P�H�N�k�Q�O�D�U�Õ �|�\�N�•�O�H�P�H�N��

�Y�H�� �S�O�D�Q�O�Õ�� �E�L�U�� �E�L�o�L�P�G�H�� �S�D�]�D�U�D���G�k�K�L�O �H�W�P�H�N�� �J�L�E�L�� �E�L�U�� �o�D�E�D�V�Õ�Q�Õ�Q��

�R�O�P�D�G�Õ�÷�Õ���� �\�H�U�H�O�� �\�|�Q�H�W�L�P�O�H�U�� �Y�H���V�H�N�W�|�U�H�O �R�O�X�ú�X�P�O�D�U�Õ�Q�� �L�V�H�� �E�X��

konularda �V�L�Q�H�P�D�� �V�H�N�W�|�U�•�� �L�O�H�� �L�ú�E�L�U�O�L�÷�L�Q�H�� �J�L�W�P�H�G�L�÷�L��

�J�|�U�•�O�P�H�N�W�H�G�L�U���� �6�R�Q�� �G�|�Q�H�P�� �7�•�U�N��S�L�Q�H�P�D�V�Õ�¶�Q�G�D�� �G�L�N�N�D�W�� �o�H�N�H�Q��

�E�L�U�� �X�Q�V�X�]�� �L�V�H�� �W�X�U�L�V�W�L�N�� �G�H�÷�H�U�L�� �R�O�D�Q���P�H�N�k�Q�O�D�U �Y�H�� �|�]�H�O�O�L�N�O�H��

�ø�V�W�D�Q�E�X�O�¶�X�Q�� �E�H�O�L�U�V�L�]�O�H�ú�P�H�V�L���� �R�O�X�P�V�X�]�� �Y�H�� �N�D�R�W�L�N�� �E�L�U�� �K�D�O��

�D�O�P�D�V�Õ�G�Õ�U���� 

 

II.  �7�8�5�ø�=�0���9�(���*�g�6�7�(�5�*�(���7�h�.�(�7�ø�0�ø 

Bir �P�H�N�k�Q�Õ �\�D���G�D���W�X�U�L�V�W�L�N���H�\�O�H�P�L���ú�H�N�L�O�O�H�Q�G�L�U�H�Q���W�X�U�L�V�W�L�Q��

�E�D�N�Õ�ú�Õ�G�Õ�U�����$�Q�F�D�N���E�X���E�D�N�Õ�ú���W�D�U�L�K�V�H�O���Y�H���W�R�S�O�X�P�V�D�O���H�W�N�H�Q�O�H�U�H���J�|�U�H��

�ú�H�N�L�O�O�H�Q�L�U���� �)�D�U�N�O�Õ�O�Õ�N�� �\�R�O�X�\�O�D�� �R�O�X�ú�W�X�U�X�O�D�Q�� �E�X�� �E�D�N�Õ�ú���� �N�D�U�ú�Õ�W�Õ��

�W�D�U�D�I�Õ�Q�G�D�Q�� �L�Q�ú�D�� �H�G�L�O�L�U���� �7�X�U�L�V�W�L�N�� �E�D�N�Õ�ú�Õ�� �L�Q�ú�D�� �H�G�H�Q�� �J�|�V�W�H�U�J�H�O�H�U����

�W�X�U�L�]�P�� �G�Õ�ú�Õ�� �H�W�N�L�Q�O�L�N�O�H�U�L�Q���� �H�Y�� �L�ú�O�H�U�L�� �Y�H�� �•�F�U�H�W�O�L�� �L�ú�L�Q�� �G�R�÷�D�V�Õ��

�W�D�U�D�I�Õ�Q�G�D�Q�� �N�X�U�X�O�X�U (Urry, 2009: 14).  Turizm, belirli bir 

�P�H�N�k�Q�D �V�Õ�N�Õ�ú�D�U�D�N�� �E�D�ú�N�D�O�D�U�Õ�Q�Õ�Q�� �U�H�I�D�N�D�W�L�Q�G�H�� �V�•�U�H�N�O�L�� �E�L�U�� �U�X�W�L�Q�L��

�W�H�N�U�D�U�� �H�G�H�Q�� �P�R�G�H�U�Q�� �L�Q�V�D�Q�Õ�Q�� �•�U�H�W�W�L�÷�L�� �E�L�U�� �V�H�Q�G�U�R�P�G�X�U���� �7�X�U�L�V�W�L�Q��

�W�D�O�H�S�� �H�W�W�L�÷�L�� �J�|�V�W�H�U�J�H�O�H�U�� �J�•�Q�G�H�O�L�N�� �\�D�ú�D�P�Õ�Q�� �G�Õ�ú�Õ�Q�Õ�� �L�ú�D�U�H�W�� �H�G�H�Q��

deneyim arzusudur. Ancak deneyim bir kez denenene kadar 

�Y�D�U�O�Õ�÷�Õ�Q�Õ�� �N�R�U�X�U���� �D�U�G�Õ�Q�G�D�Q�� �W�D�Q�Õ�ú�Õ�N�O�Õ�N�� �N�D�]�D�Q�D�U�D�N�� �|�]�J�•�Q�� �G�H�÷�H�U�L�Q�L��

kaybeder (Bauman, 2009)���� �%�X�� �Q�H�G�H�Q�O�H�� �W�X�U�L�V�W�L�N�� �J�|�V�W�H�U�J�H�O�H�U�L�Q��

�V�•�U�H�N�O�L�� �\�H�Q�L�G�H�Q�� �•�U�H�W�L�O�P�H�V�L�� �Y�H�� �L�Q�ú�D�� �H�G�L�O�P�H�V�L�� �J�H�U�H�N�P�H�N�W�H�G�L�U����

�'�•�Q�\�D�G�D�N�L�� �E�L�U�o�R�N�� �E�|�O�J�H�� �E�X�� �E�D�÷�O�D�P�G�D�� �N�•�o�•�N�� �I�D�U�N�O�Õ�O�Õ�N�O�D�U��

�\�D�U�D�W�D�U�D�N�� �P�D�U�N�D�O�D�ú�P�D�� �H�÷�L�O�L�P�L�� �V�H�U�J�L�O�H�P�H�N�W�H�G�L�U���� �0�D�U�N�D�O�D�ú�P�D��

�N�L�ú�L�O�H�U�L�� �L�V�W�H�N�O�H�Q�G�L�U�P�H�� �Y�H�� �W�•�N�H�W�L�P�� �G�D�Y�U�D�Q�Õ�ú�Õ�Q�D�� �V�H�Y�N�� �H�G�H�Q�� �E�L�U��

�H�\�O�H�P���R�O�D�U�D�N���R�U�W�D�\�D���o�Õ�N�P�D�N�W�D�G�Õ�U (Bauman, 2009)�����0�H�N�D�Q�O�D�U�Õ�Q��

�P�D�U�N�D�O�D�ú�D�U�D�N�� �N�L�ú�L�O�H�U�L�Q�� �D�U�]�X�� �D�O�D�Q�Õ�Q�D�� �J�L�U�H�E�L�O�P�H�V�L�� �L�o�L�Q�� �E�L�U��

�P�‚�•�š���Œ�u�����]�R�]���]���]�v�����Œ���o���Œ�f�v���������Ç�Œ�f�u���Ç���‰�f�o�u���u�f�”���À�����Z���Œ���]�l�]�•�]��������
�•�]�v���u�����l���À�Œ���u�f���]�o�������o�������o�f�v�u�f�”�š�f�Œ�X  



�'�R�÷�D�Q���$�\�G�R�÷�D�Q�����'�H�Q�H�\�L�P���$�U�D�\�Õ�ú�Õ���2�O�D�U�D�N���W�X�U�L�V�W���'�D�Y�U�D�Q�Õ�ú�Õ���Y�H���6�L�Q�H�P�D�¶�Q�Õ�Q���3�R�W�D�Q�V�L�\�H�O���5�R�O�•�����,�6�$�6��������, Antalya, Turkey 

�J�|�V�W�H�U�J�H�� �V�L�V�W�H�P�L�� �W�D�U�D�I�Õ�Q�G�D�Q�� �L�ú�D�U�H�W�O�H�Q�P�H�V�L�� �Y�H�� �J�|�V�W�H�U�J�H�O�H�U��

ekonomisine �G�k�K�L�O edilmesi gerekmektedir. Bu durum 

�U�H�N�O�D�P�F�Õ�O�Õ�N�� �W�H�P�H�O�O�L�� �1�$�,�'�$�6�� �P�R�G�H�O�L�� �L�O�H�� �D�o�Õ�N�O�D�Q�D�E�Llir. Bu 

�P�R�G�H�O�G�H���W�•�N�H�W�L�F�L�� �L�K�W�L�\�D�F�Õ���N�R�Q�X�V�X�Q�G�D���X�\�D�U�Õ�O�Õ�U���� �E�|�\�O�H���E�L�U���•�U�•�Q�H��

�L�K�W�L�\�D�F�Õ�� �R�O�G�X�÷�X�� �K�L�V�V�H�W�W�L�U�L�O�L�U�� �Y�H�� �R�O�D�V�Õ�� �E�L�U�� �W�D�W�P�L�Q��vaat edilir  

(Babacan, 2015: 189)�����.�L�ú�L�O�H�U���J�•�Q�G�H�O�L�N���K�D�\�D�W�O�D�U�Õ���L�o�L�Q�G�H���Q�H�U�H�\�L����

�K�D�Q�J�L�� �W�X�U�L�V�W�L�N�� �I�D�D�O�L�\�H�W�L�� �W�•�N�H�W�P�H�O�H�U�L�� �J�H�U�H�N�W�L�÷�L�Q�L�� �E�L�O�P�H�]�O�H�U����Bu 

konud�D�� �R�O�X�ú�P�X�ú�� �E�L�U�� �V�W�D�W�•���J�|�V�W�H�U�J�H�� �H�N�R�Q�R�P�L�V�L�Q�H�� �J�|�U�H�� �K�D�U�H�N�H�W��

ederler. �g�U�Q�H�÷�L�Q �$�Q�D�G�R�O�X�� �L�Q�V�D�Q�Õ�� �X�]�X�Q�� �\�Õ�O�O�D�U�� �E�R�\�X�Q�F�D�� �W�D�W�L�O�L�Q�L����

�J�|�o���H�W�P�L�ú���R�O�G�X�÷�X���N�|�\�•�Q�G�H���J�H�o�L�U�P�L�ú�W�L�U�����7�D�W�L�O���D�Q�O�D�\�Õ�ú�Õ���N�R�S�X�O�D�Q��

�J�H�o�P�L�ú�H�� �G�|�Q�•�ú�� �•�]�H�U�L�Q�G�H�Q�� �\�D�ú�D�Q�P�Õ�ú�W�Õ�U���� �$�Q�F�D�N�� �P�H�G�\�D���G�H�÷�L�ú�L�N��

�N�D�\�Q�D�N�O�D�U�Õ�� �Y�H���\�Õ�O�G�Õ�]�O�D�U�Õ �N�X�O�O�D�Q�D�U�D�N�� �N�L�ú�L�O�H�U�L�� �W�X�U�L�V�W�L�N�� �I�D�D�O�L�\�H�W�H��

�G�R�÷�U�X�� �V�H�Y�N�� �H�W�P�L�ú�� �Y�H�� �$�Q�W�D�O�\�D���� �%�R�G�U�X�P�� �J�L�E�L�� �E�|�O�J�H�O�H�U�L�� �L�K�W�L�\�D�o��

�N�D�W�H�J�R�U�L�V�L�Q�H�� �V�R�N�D�U�D�N���� �W�X�U�L�V�W�L�N�� �I�D�D�O�L�\�H�W�� �D�O�J�Õ�V�Õ�Q�Õ�� �L�Q�ú�D�� �H�W�P�L�ú�W�L�U����

�$�Q�F�D�N�� �G�D�K�D�� �|�Q�F�H�� �L�ú�D�U�H�W�� �H�G�L�O�G�L�÷�L�� �J�L�E�L�� �G�H�Q�H�\�L�P�� �Y�H�� �I�D�U�N�O�Õ�O�Õ�N��

�V�•�U�H�N�O�L�� �\�H�Q�L�G�H�Q�� �L�Q�ú�D�� �H�G�L�Oir ve turistik �P�H�N�k�Q�O�D�U deneyim 

�S�R�W�D�Q�V�L�\�H�O�O�H�U�L�Q�L�� �N�D�\�E�H�W�W�L�N�o�H�� �J�|�]�G�H�Q�� �G�•�ú�H�U�O�H�U���� �g�U�Q�H�÷�L�Q�� �E�L�U��

�]�D�P�D�Q�O�D�U�� �|�Q�H�P�O�L�� �E�L�U�� �W�X�U�L�V�W�L�N���P�H�N�k�Q �R�O�D�Q�� �.�X�ú�D�G�D�V�Õ�� �E�X��

�S�R�W�D�Q�V�L�\�H�O�L�Q�L�� �N�R�U�X�\�D�P�D�P�Õ�ú�W�Õ�U���� �$�Q�W�D�O�\�D�� �Y�H�� �%�R�G�U�X�P�� �N�R�O�D�\�F�D��

�<�X�Q�D�Q�� �D�G�D�O�D�U�Õ�� �\�D�� �G�D�� �ø�W�D�O�\�D�� �V�D�K�L�O�O�H�U�L��ile ikame edilebilir 

�•�U�•�Q�O�H�U�G�L�U���� �7�X�U�L�V�W�� �L�o�L�Q�� �|�Q�H�P�O�L�� �R�O�D�Q�� �G�H�Q�L�]�� �G�H�÷�L�O���� �E�D�K�V�H�G�L�O�H�Q��

�G�H�Q�L�]�L�Q�� �J�|�V�W�H�U�J�H�� �G�H�÷�H�U�L�G�L�U���� �7�X�U�L�V�W�O�H�U�� �K�H�U�� �ú�H�\�L�� �E�L�U�� �J�|�V�W�H�U�J�H��

�R�O�D�U�D�N���\�D�ú�D�P�D���H�÷�L�O�L�P�L�Q�G�H�G�L�U (Culler, 2009). Olaylar, nesneler 

ve �P�H�N�k�Q�O�D�U �V�R�V�\�D�O�� �J�H�U�o�H�N�O�L�÷�L�Q�G�H�Q�� �V�Õ�\�U�Õ�O�D�U�D�N���J�|�V�W�H�U�J�H�O�H�U��

ekonomisine �G�k�K�L�O �H�G�L�O�L�U���� �1�R�U�P�D�O�� �ú�D�U�W�O�D�U�� �D�O�W�Õ�Q�G�D���� �J�•�Q�G�H�O�L�N��

�\�D�ú�D�P�Õ�� �L�o�L�Q�G�H�� �L�Q�V�D�Q�O�D�U�Õ�Q�� �E�L�U�� �K�D�\�Y�D�Q�D�� �H�]�L�\�Ht etmesini 

izlemeyecek olan bir�o�R�N�� �L�Q�V�D�Q, �ø�V�S�D�Q�\�D�¶�G�D�� �E�R�÷�D�� �J�•�U�H�ú�O�H�U�L��

�H�V�Q�D�V�Õ�Q�G�D�� �E�L�U�� �K�D�\�Y�D�Q�Õ�Q�� �V�L�V�W�H�P�O�L�� �|�O�G�•�U�•�O�•�ú�•�Q�•�� �F�R�ú�N�X�\�O�D��

�V�H�\�U�H�G�H�E�L�O�L�U���� �7�X�U�L�V�W�L�Q�� �E�X�� �H�\�O�H�P�G�H�� �W�•�N�H�W�W�L�÷�L�� �E�L�U�� �K�D�\�Y�D�Q�Õ�Q��

�|�O�G�•�U�•�O�•�ú�•�� �G�H�÷�L�O���� �V�L�Q�H�P�D�� �Y�H�� �G�L�÷�H�U�� �D�Q�O�D�W�Õ�� �D�U�D�o�O�D�U�Õ�Q�G�D�� �W�D�Q�Õ�G�Õ�÷�Õ��

�V�D�K�L�F�L�� �E�L�U�� �W�X�U�L�V�W�L�N�� �H�\�O�H�P�G�L�U���� �³Sahici olan���� �V�|�]�� �N�R�Q�X�V�X��

k�X�O�O�D�Q�Õ�P�Õ�Q���V�L�P�J�H�V�L���R�O�D�U�D�N���D�O�J�Õ�O�D�Q�D�Q���E�L�U���N�X�O�O�D�Q�Õ�P�G�Õ�U���Y�H���W�X�U�L�]�P��

�E�•�\�•�N�� �|�O�o�•�G�H�� �E�X�� �W�•�U�� �V�L�P�J�H�O�H�U�L�Q�� �S�H�ú�L�Q�H�� �G�•�ú�•�O�P�H�V�L�G�L�U (Culler, 

2009)���´�� 

�7�X�U�L�V�W�L�Q�� �S�H�ú�L�Q�H�� �G�•�ú�W�•�÷�•�� �V�D�K�L�F�L�O�L�N�� �G�H�Q�H�\�L�P�L�� �V�•�U�H�N�O�L��

�G�|�Q�•�ú�•�U�����\�H�U���G�H�÷�L�ú�L�U�����\�H�W�H�Q�H�÷�L�Q�L���N�D�\�E�H�G�H�U�����.�D�I �'�D�÷�Õ���L�P�J�H�V�L�Q�L�Q��

�D�U�G�Õ�Q�G�D�� �E�D�ú�O�D�\�D�Q�� �P�L�W�V�H�O���P�H�N�k�Q�O�D�U, �E�X�J�•�Q�� �V�R�V�\�D�O�� �P�H�G�\�D��

�S�O�D�W�I�R�U�P�O�D�U�Õ�Q�G�D�� �J�•�Q�� �E�R�\�X�� �J�|�]�•�P�•�]�•�Q�� �|�Q�•�Q�H�� �J�H�O�P�H�N�W�H�� �Y�H��

�R�W�D�Q�W�L�N�O�L�N�� �\�H�W�H�Q�H�÷�L�Q�L�� �K�Õ�]�O�D�� �N�D�\�E�H�W�P�H�N�W�H�G�L�U���� �%�X�� �Q�R�N�W�D�G�D��

�V�D�K�L�F�L�O�L�N�� �J�|�V�W�H�U�J�H-�H�N�R�Q�R�P�L�V�L�Q�L�Q�� �V�•�U�H�N�O�L�� �\�H�Q�L�G�H�Q�� �•�U�H�W�L�O�H�U�H�N����

�W�X�U�L�V�W�H���E�L�U���L�K�W�L�\�D�o �R�O�D�U�D�N���V�X�Q�X�O�P�D�V�Õ���J�H�U�H�N�P�H�N�W�H�G�L�U�����g�U�Q�H�÷�L�Q���K�L�o��

�N�L�P�V�H�Q�L�Q���X�]�X�Q���V�•�U�H���.�D�U�V�¶�D���J�L�W�P�H�N���J�L�E�L���E�L�U���L�K�W�L�\�D�F�Õ���R�O�P�D�P�Õ�ú�W�Õ�U����

�$�Q�F�D�N�� �.�D�U�V�¶�D�� �W�U�H�Q�� �L�O�H�� �J�L�W�P�H�� �G�H�Q�H�\�L�P�L�� �J�|�V�W�H�U�J�H�O�H�U�O�H�� �G�R�Q�D�W�Õ�O�Õ�S��

�N�X�O�O�D�Q�Õ�P�D�� �V�X�Q�X�O�G�X�÷�X�� �D�Q�� �.�D�U�V�� �Y�H�� �7�U�H�Q�� �\�R�O�F�X�O�X�÷�X�� �W�X�U�L�V�W�L�N��

�J�|�V�W�H�U�J�H�� �H�N�R�Q�R�P�L�V�L�Q�L�Q�� �E�L�U�� �S�D�U�o�D�V�Õ�� �K�D�O�L�Q�H�� �J�H�O�P�L�ú�W�L�U���� �.�D�U�V�� �Y�H��

�W�U�H�Q�� �R�Q�W�R�O�R�M�L�N�� �J�H�U�o�H�N�O�L�N�O�H�U�L�Q�G�H�Q�� �V�Õ�\�U�Õ�O�D�U�D�N���� �V�D�K�L�F�L�� �G�H�Q�H�\�L�P�L�Q��

�E�L�U���S�D�U�o�D�V�Õ���K�D�O�L�Q�H���J�H�O�P�L�ú�W�L�U���� 

�7�X�U�L�V�W�� �E�D�N�Õ�ú�Õ�� �I�D�U�N�O�Õ�O�Õ�N�� �Y�H�� �|�]�J�•�Q�O�•�N�� �W�D�O�H�E�L�� �Q�H�G�H�Q�L�� �L�O�H��

�J�H�o�P�L�ú�L�Q�� �R�W�D�Q�W�L�N�O�L�÷�L�Q�L�� �G�D�K�L�� �E�R�]�D�E�L�O�L�U���� �8�U�E�D�L�Q�� (2009) buna 

�|�U�Q�H�N�� �R�O�D�U�D�N�� �G�D�Q�V�� �H�G�H�Q�� �\�H�U�O�L�� �G�D�Q�V�o�Õ�O�D�U�Õ�Q�� �I�R�W�R�÷�U�D�I�� �L�o�L�Q��

�D�\�D�N�N�D�E�Õ�O�D�U�Õ�Q�Õ�� �o�Õ�N�D�U�W�W�Õ�U�D�Q�� �I�R�W�R�÷�U�D�I�o�Õ�� �|�U�Q�H�÷�L�Q�L�� �Y�H�U�P�H�N�W�H�G�L�U����

�$�Q�F�D�N�� �E�X�� �|�]�J�•�U�O�•�N�� �Y�H�� �I�D�U�N�O�Õ�O�Õ�N�� �D�U�D�\�Õ�ú�Õ�� �\�D�ú�D�Q�P�D�N�� �•�]�H�U�H�� �G�H�÷�L�O��

�D�Q�O�D�W�Õ�\�D�� �J�|�U�H���W�D�V�D�U�O�D�Q�P�D�N�W�D�G�Õ�U ���*�|�O�H���� ����������. Turistik faaliyet 

�P�R�G�H�U�Q���J�•�Q�G�H�O�L�N���\�D�ú�D�P���L�o�L�Q�G�H���E�L�U���V�W�D�W�•���W�D�O�H�E�L�Q�H���\�|�Q�H�O�L�N���E�H�Q�O�L�N��

�V�X�Q�X�P�X�� �R�O�D�U�D�N�� �L�Q�ú�D�� �H�G�L�O�P�H�N�W�H�G�L�U���� �%�X�� �D�Q�O�D�W�Õ�� �W�H�P�H�O�O�L�O�L�N�� �V�R�V�\�D�O��

�P�H�G�\�D���S�O�D�W�I�R�U�P�O�D�U�Õ�Q�Õ�Q���\�D�U�D�W�W�Õ�÷�Õ���R�O�D�Q�D�N�O�D�U�G�D���J�|�U�V�H�O�O�H�ú�P�H�N�W�H���Y�H��

�W�X�U�L�V�W�L�N�� �I�D�D�O�L�\�H�W�� �J�|�U�•�Q�W�•�� �W�H�P�H�O�O�L�� �E�L�U�� �D�Q�O�D�W�Õ�\�D�� �J�|�U�H�� �L�Q�ú�D��

�H�G�L�O�P�H�N�W�H�G�L�U�����7�X�U�L�V�W�L�N���I�D�D�O�L�\�H�W���Y�H���J�H�]�P�H�N���I�R�W�R�÷�U�D�I���E�L�U�L�N�W�L�U�P�H�N��

�L�o�L�Q�� �V�W�U�D�W�H�M�L�N�� �E�L�U�� �H�\�O�H�P�H�� �G�|�Q�•�ú�P�•�ú�W�•�U (Sontag, 2008: 26). 

�)�R�W�R�÷�U�D�I�Õ�Q�� �H�Q�� �|�Q�H�P�O�L�� �\�H�W�H�Q�H�÷�L�� �E�H�O�J�H�V�H�O�� �E�L�U�� �N�D�Q�Õ�W�� �V�X�Q�P�D�V�Õ�G�Õ�U����

�)�R�W�R�÷�U�D�I���� �J�|�U�G�•�÷�•�Q�•�]�� �ú�H�\�� �J�H�U�o�H�N�W�H�Q�� �Y�D�U�G�Õ�� �Y�H�� �E�X�U�D�G�D�\�G�Õ�� �G�L�\�H��

seslenir (Barthes, 2016: 135)���� �)�R�W�R�÷�U�D�I�Õ�Q�� �E�X�� �E�H�O�J�H�V�H�O�� �Q�L�W�H�O�L�÷�L��

�L�O�H�� �W�X�U�L�]�P�L�Q�� �D�Q�O�D�W�Õ�� �W�H�P�H�O�O�L�� �S�U�D�W�L�÷�L�� �E�L�U�O�H�ú�H�U�H�N�� �\�H�Q�L�� �I�R�W�Rgrafik 

�N�R�P�S�R�]�L�V�\�R�Q�� �E�L�o�L�P�O�H�U�L�� �•�U�H�W�P�L�ú�W�L�U���� �V�H�O�I�L�H���� �D�\�D�÷�Õ�Q�� �E�L�U��

�E�|�O�•�P�•�Q�•�Q�� �G�H�Q�L�]�H �Y�H�\�D�� �J�L�G�L�O�H�Q�� �P�H�N�k�Q�D �G�R�÷�U�X�� �X�]�D�W�Õ�O�G�Õ�÷�Õ��

kareler v.b. hepsi eyle�P�L�Q�� �D�Q�O�D�W�Õ �G�H�÷�H�U�L �W�D�U�D�I�Õ�Q�G�D�Q��

�E�L�o�L�P�O�H�Q�G�L�U�L�O�P�L�ú�� �K�D�O�L�G�L�U���� �%�X�� �K�D�O�L�� �L�O�H�� �W�X�U�L�V�W�� �N�L�ú�L�� �I�D�U�N�O�Õ�O�Õ�N��

�G�H�Q�H�\�L�P�L�Q�L�� �E�H�O�J�H�O�H�\�H�E�L�O�H�F�H�÷�L���P�H�N�k�Q �Y�H�� �|�\�N�•�O�H�U�L��

�W�•�N�H�W�P�H�N�W�H�G�L�U���� �7�X�U�L�V�W�L�N�� �I�D�D�O�L�\�H�W�L�Q�� �D�Q�O�D�W�Õ�� �Y�H�� �J�|�V�W�H�U�J�H��

�R�G�D�N�O�Õ�O�Õ�÷�Õ�Q�Õ�� �³�.�D�U�V�U�D�L�O�´�� �I�R�W�R�÷�U�D�I�O�D�U�Õ�Q�G�D�� �D�o�Õ�N�o�D�� �J�|�U�P�H�N��

�P�•�P�N�•�Q�G�•�U���� �.�D�U�V�U�D�L�O�� �I�R�W�R�÷�U�D�I�O�D�U�Õ�Q�G�D�� �H�N�V�L�N�� �R�O�D�Q�� �W�H�P�H�O�� �E�L�U��

�P�H�N�k�Q �V�|�]�� �N�R�Q�X�V�X�G�X�U���� �.�D�U�V���� �%�X�� �H�W�N�L�Q�O�L�N�W�H�� �V�D�W�Õ�Q�� �D�O�Õ�Q�D�Q�� �W�U�H�Q��

�\�R�O�F�X�O�X�÷�X�G�X�U���� �$�Q�F�D�N�� �W�U�H�Q�� �\�R�O�F�X�O�X�÷�X�� �N�O�D�V�L�N�� �7�•�U�N��

�6�L�Q�H�P�D�V�Õ�¶�Q�G�D�Q�� �E�L�O�L�Q�H�Q �J�|�V�W�H�U�J�H�O�H�U�O�H�� �E�L�U�O�L�N�W�H�� �H�O�H�� �D�O�Õ�Q�P�D�]����

�.�H�Q�W�H���G�R�÷�U�X���J�|�o���R�O�J�X�V�X���L�O�H���ú�H�N�L�O�O�H�Q�H�Q���7�•�U�N���6�L�Q�H�P�D�V�Õ�¶�Q�G�D���W�U�H�Q��

�\�R�O�F�X�O�X�÷�X�Q�X�Q�� �N�O�D�V�L�N�� �P�R�W�L�I�O�H�U�L�� �R�O�D�Q�� �\�R�U�J�X�Q�� �L�Q�V�D�Q�O�D�U���� �J�|�o����

�N�R�U�N�X�����J�H�U�L�G�H���E�Õ�U�D�N�Õ�O�D�Q�O�D�U�����W�H�K�O�L�N�H���J�L�E�L���J�|�V�W�H�U�J�H�O�H�U���E�X���\�R�O�F�X�O�X�N��

�H�\�O�H�P�L�Q�L�Q���J�|�V�W�H�U�J�H���V�L�V�W�H�P�L�Q�L�Q���G�Õ�ú�Õ�Q�D�� �L�W�L�O�P�L�ú�W�L�U�����%�X���\�R�O�F�X�O�X�N�W�D��

�G�L�N�N�D�W�� �o�H�N�L�F�L�� �R�O�D�Q�� �H�Q�� �\�D�\�J�Õ�Q�� �J�|�V�W�H�U�J�H�� �S�H�Q�F�H�U�H�Q�L�Q�� �H�W�U�D�I�Õ�Q�D 

dizilen lamba sistemidir���� �W�U�H�Q�� �\�R�O�F�X�O�X�÷�X�� �\�H�Q�L�� �E�L�U�� �V�R�V�\�R�O�R�M�L�N��

�E�D�÷�O�D�P�G�D�� �\�H�Q�L�� �E�L�U�� �D�Q�O�D�P�O�D�� �G�R�Q�D�W�Õ�O�P�Õ�ú�W�Õ�U���� �³�0�D�V�D�O�V�Õ�´�� �R�O�D�Q�� �E�X��

�\�R�O�F�X�O�X�÷�X�Q���H�Q���E�H�O�L�U�J�L�Q���J�|�V�W�H�U�J�H�V�L���E�X���O�D�P�E�D�O�D�U�G�Õ�U�����6�H�\�D�K�D�W���L�V�H��

�K�H�S�� �D�\�Q�Õ�� �N�D�G�U�D�M�O�D�� �D�Q�O�D�W�Õ�\�D�� �V�X�Q�X�O�X�U���� �S�H�Q�F�H�U�H�� �|�Q�•�Q�G�H�� �K�X�]�X�U�O�D����

�P�X�W�O�X�O�X�N�O�D�� �L�ú�L�Q�L�� �\�D�S�D�Q���� �H�÷�O�H�Q�H�Q���� �N�D�K�Y�H�� �L�o�H�Q�� �Y�H�� �N�D�\�J�Õ�V�Õ��



�'�R�÷�D�Q���$�\�G�R�÷�D�Q�����'�H�Q�H�\�L�P���$�U�D�\�Õ�ú�Õ���2�O�D�U�D�N���W�X�U�L�V�W���'�D�Y�U�D�Q�Õ�ú�Õ���Y�H���6�L�Q�H�P�D�¶�Q�Õ�Q���3�R�W�D�Q�V�L�\�H�O���5�R�O�•�����,�6�$�6��������, Antalya, Turkey 

�R�O�P�D�\�D�Q�� �L�Q�V�D�Q�� �\�D�� �G�D�� �L�Q�V�D�Q�O�D�U���� �%�X�� �P�D�V�D�O�V�Õ�� �G�L�]�J�H�G�H�� �D�Q�O�D�P��

�W�X�U�L�V�W�L�N�� �H�\�O�H�P�L�Q�� �G�Õ�ú�O�D�P�D�\�D�� �o�D�O�Õ�ú�W�Õ�÷�Õ�� �J�•�Q�G�H�O�L�N�� �U�X�W�L�Q�G�H�� �R�O�G�X�÷�X��

gibi���� �G�Õ�ú�O�D�Q�P�Õ�ú�� �R�O�D�Q�G�D�� �P�H�Y�F�X�W�W�X�U���� �%�X�� �J�|�V�W�H�U�J�H�� �V�L�V�W�H�P�L�Q�G�H��

�\�D�ú�O�Õ�O�D�U���� �o�R�F�X�N�O�D�U���� �V�R�U�X�P�O�X�O�X�N�O�D�U���� �U�X�W�L�Q���Y�H�� �V�Õ�U�D�G�D�Q�O�Õ�N�� �\�R�N�W�X�U����

�%�•�W�•�Q�� �P�D�V�D�O�V�Õ���P�H�N�k�Q �G�X�U�P�D�N�V�Õ�]�Õ�Q�� �G�H�Y�D�P�� �H�G�H�Q�� �E�L�U�� �D�N�Õ�ú�Õ�Q����

�S�H�Q�F�H�U�H�G�H�N�L���P�D�Q�]�D�U�D�Q�Õ�Q���|�Q�•�Q�G�H���N�R�Q�X�P�O�D�Q�P�Õ�ú�W�Õ�U�����7�U�H�Q���G�X�U�V�D������

�G�D�N�L�N�D�� �L�o�L�Q�G�H�� �V�Õ�N�Õ�F�Õ�� �E�L�U�� �Õ�V�V�Õ�]�O�Õ�÷�D�� �G�|�Q�•�ú�H�F�H�N�� �R�O�D�Q�� �P�D�Q�]�D�U�D�Q�Õ�Q��

�G�D�L�P�L���G�H�Y�L�Q�L�P�L���Y�H���D�N�Õ�ú�����U�X�W�L�Q�H���L�]�L�Q���Y�H�U�P�H�\�H�Q���Y�H���W�•�N�H�W�L�F�L���W�Xrist 

�E�D�N�Õ�ú�Õ�Q�Õ�� �V�•�U�H�N�O�L�� �D�\�D�N�W�D�� �W�X�W�D�Q�� �S�H�Q�F�H�U�H���P�H�G�\�D�Q�Õ�Q�� �\�D�U�D�W�W�Õ�÷�Õ��

�P�X�D�]�]�D�P���E�L�U���R�O�D�Q�D�N�W�Õ�U�����%�L�U���P�D�Q�]�D�U�D���S�U�R�M�H�N�V�L�\�R�Q�X���L�ú�O�H�Y�L���J�|�U�H�Q��

�S�H�Q�F�H�U�H�� �G�R�÷�D�Q�Õ�Q�� �H�Q�� �Õ�V�V�Õ�]�� �Y�H�� �V�R�÷�X�N�� �P�D�Q�]�D�U�D�O�D�U�Õ�Q�Õ�� �W�X�U�L�V�W�L�Q��

�N�X�O�O�D�Q�Õ�P�Õ�Q�D�� �V�X�Q�D�U�N�H�Q���� �7�X�U�L�V�W�� �L�Q�F�H�� �E�L�U�� �S�D�Q�H�O�O�H�� �G�Õ�ú�� �G�•�Q�\�D�Q�Õ�Q��

�J�H�U�o�H�N�O�L�÷�L�Q�G�H�Q�� �D�\�U�Õ�O�P�Õ�ú�� �Y�H�� �P�R�G�H�U�Q�L�W�H�Q�L�Q�� �H�Q�� �E�•�\�•�N�� �V�L�P�J�H�V�L��

�P�H�W�D�O�� �W�U�H�Q�L�Q�� �L�o�L�Q�G�H�� �J�•�Y�H�Q�O�L�� �Y�H���³�P�R�G�H�U�Q�L�W�H�G�H�Q�� �X�]�D�N�´�����P�D�V�D�O�V�Õ��

�\�R�O�F�X�O�X�÷�X�Q�D�� �G�H�Y�D�P�� �H�W�P�H�N�W�H�G�L�U���� �7�U�H�Q�� �\�R�O�F�X�O�X�÷�X�� �E�X��

�J�|�V�W�H�U�J�H�O�H�U�O�H�� �G�R�Q�D�W�Õ�O�G�Õ�N�W�D�Q�� �V�R�Q�U�D�� �.�D�U�V�� �W�X�U�L�]�P�L�� �|�Q�H�P�O�L�� �E�L�U�� �N�Õ�ú��

�H�W�N�L�Q�O�L�÷�L�Q�H �G�|�Q�•�ú�P�•�ú�� �Y�H�� �W�•�N�H�W�L�F�L�O�H�U�L�Q�� �N�X�O�O�D�Q�Õ�P �D�O�D�Q�Õ�Q�D��

�J�L�U�P�L�ú�W�L�U�����7�U�H�Q�����D�U�W�Õ�N���N�X�O�O�D�Q�Õ�P���G�H�÷�H�U�L���R�O�D�Q���W�U�H�Q���G�H�÷�L�O�����7�X�U�L�V�W�L�N��

�D�Q�O�D�W�Õ���G�H�÷�H�U�L���R�O�D�Q���E�L�U���V�L�P�J�H�\�H���G�|�Q�•�ú�P�•�ú�W�•�U���� 

 

Resim 1- �.�D�U�V�U�D�L�O���<�R�O�F�X�O�X�÷�X�
�Q�G�D���E�L�U���N�D�U�H�����6�D�Q�D�O�%�D�V�Õ�Q�������������� 

Bu �P�H�N�k�Q �Y�H�� �G�H�Q�H�\�L�P�� �D�Y�F�Õ�O�Õ�÷�Õ�Q�Õ�Q�� �D�U�G�Õ�Q�G�D�� �P�R�G�H�U�Q��

�\�D�ú�D�P�Õ�Q���U�X�W�L�Q�L���J�H�Q�H�O�H�� �\�D�\�P�D�V�Õ�� �\�D�W�P�D�N�W�D�G�Õ�U�����%�H�Q�M�D�P�L�Q��(2004: 

50-86) �³�W�H�N�Q�L�÷�L�Q�� �R�O�D�Q�D�N�O�D�U�Õ�\�O�D�� �\�H�Q�L�G�H�Q�� �•�U�H�W�L�O�H�E�L�O�G�L�÷�L�� �o�D�÷�G�D��

�V�D�Q�D�W�� �\�D�S�Õ�W�Õ�´�� �D�G�O�Õ�� �\�D�]�Õ�V�Õ�Q�G�D�� �N�R�S�\�D�O�D�Q�D�E�L�O�L�U�O�L�÷�L�Q�� �Y�H�� �W�H�N�L�O��

�R�O�P�D�\�Õ�ú�Õ�Q�� �V�D�Q�D�W�� �H�V�H�U�L�Q�L�Q�� �|�]�J�•�Q�� �G�H�÷�H�U�L�� �R�O�D�Q�� �³aura�´�V�Õ�Q�Õ�� �\�R�N��

�H�W�W�L�÷�L�Q�L�� �E�H�O�L�U�W�P�L�ú�W�L�U���� �%�H�Q�]�H�U�� �E�L�U�� �G�X�U�X�P���P�H�N�k�Q�O�D�U �L�o�L�Q de 

�J�H�o�H�U�O�L�G�L�U���� �.�•�U�H�V�H�O�O�H�ú�P�H�� �W�•�P�� �G�•�Q�\�D�� �ú�H�K�L�U�O�H�U�L�Q�L�� �E�H�O�L�U�O�L�� �E�L�U��

�N�D�O�Õ�E�D�� �G�R�÷�U�X�� �V�R�N�P�X�ú�� �Y�H�� �D�N�Õ�ú�N�D�Q�� �N�L�W�O�H�O�H�U�� �L�o�L�Q�� �N�X�O�O�D�Q�Õ�ú�O�Õ�� �K�D�O�H��

�J�H�W�L�U�P�L�ú�W�L�U (Bauman, 1999). Starbucks, Hilton, McDonalds ve 

�E�H�Q�]�H�U�L�� �N�•�U�H�V�H�O�� �P�D�U�N�D�O�D�U�� �D�N�Õ�ú�N�D�Q�� �N�L�W�O�H�O�H�U�� �L�o�L�Q�� �W�•�P�� �G�•�Q�\�D�\�Õ��

�\�D�N�Õ�Q���� �W�D�Q�Õ�G�Õ�N���� �J�•�Y�H�Q�L�O�L�U�� �Y�H�� �E�L�O�L�Q�G�L�N�� �E�L�U���P�H�N�k�Q hale 

�J�H�W�L�U�P�H�N�W�H�G�L�U���� �'�L�÷�H�U�� �W�D�U�D�I�W�D�Q�� �L�O�H�W�L�ú�L�P�� �Y�H�� �X�O�D�ú�Õ�P�� �D�U�D�o�O�D�U�Õ�Q�G�D��

�\�D�ú�D�Q�D�Q�� �P�X�D�]�]�D�P�� �J�H�Q�L�ú�O�H�P�H�� �N�L�W�O�H�V�H�O�� �X�O�D�ú�Õ�P�D�� �o�R�N�� �E�•�\�•k 

�R�O�D�Q�D�N�O�D�U�� �V�D�÷�O�D�P�D�N�W�D�G�Õ�U���� �%�X�� �G�|�Q�H�P�G�H�� �W�R�S�O�X�P�V�D�O�� �\�D�S�Õ�O�D�U�Õ��

�D�\�U�Õ�ú�W�Õ�U�D�Q���E�|�O�•�Q�P�H�O�H�U���V�L�O�L�Q�P�H�N�W�H���Y�H���K�H�U �ú�H�\���J�•�Q�G�H�O�L�N���\�D�ú�D�P�Õ�Q��

�H�V�W�H�W�L�]�H�� �H�G�L�O�P�H�V�L�� �E�L�o�L�P�L�Q�G�H�� �S�R�S�•�O�H�U�� �N�•�O�W�•�U�H���G�k�K�L�O �R�O�P�D�N�W�D�G�Õ�U����

�%�X�� �\�D�\�J�Õ�Q�O�D�ú�P�D�� �E�L�U�� �L�o�� �S�D�W�O�D�P�D�\�D�� �Q�H�G�H�Q�� �R�O�P�D�N�W�D�� �Y�H�� �N�•�O�W�•�U��

�D�O�D�Q�Õ�Q�Õ�Q���\�•�F�H�O�L�÷�L�Q�L��yok etmektedir (Urry, 1999: 204)�����+�H�U���ú�H�\��

ve her �P�H�N�k�Q �R�W�D�Q�W�L�N�O�L�N���Y�H���D�X�U�D���W�D�O�H�E�L���L�O�H���S�R�S�•�O�H�U���N�•�O�W�•�U�H���G�k�K�L�O 

�R�O�X�U�N�H�Q�� �K�Õ�]�O�D��otantik �G�H�÷�H�U�L�Q�L�� �N�D�\�E�H�W�P�H�N�W�H�G�L�U���� �d�•�Q�N�•�� �G�H�÷�H�U��

�P�H�V�D�I�H�G�H�Q�� �G�R�÷�D�U���� �.�•�O�W�•�U�� �J�L�G�H�U�H�N�� �J�H�Q�L�ú�O�H�\�H�Q�� �E�L�U�� �L�O�J�L�� �D�O�D�Q�Õ��

�•�U�H�W�L�U���� �<�D�Q�L�� �L�O�J�L�� �X�\�D�Q�G�Õ�U�D�F�D�N���ú�H�\�O�H�U�L�� �D�O�D�Q�Õ�� �J�L�W�W�L�N�o�H�� �N�L�ú�L�G�H�Q��

�X�]�D�÷�D�� �\�H�U�O�H�ú�L�U (Simmel, 2014: 41)���� �.�•�O�W�•�U�� �E�|�\�O�H�F�H�� �N�L�ú�L�\�H��

�D�U�]�X�O�D�P�D�V�Õ�� �J�H�U�H�N�H�Q�� �ú�H�\�O�H�U�L�� �•�U�H�W�L�U�N�H�Q���� �W�D�W�P�L�Q�� �P�H�V�D�I�H�Q�L�Q��

�N�D�S�D�Q�P�D�V�Õ�� �L�O�H�� �P�•�P�N�•�Q�G�•�U���� �.�L�ú�L�G�H�Q�� �X�]�D�N�W�D�� �R�O�D�Q�� �Q�H�V�Q�H�� �L�V�H��

�W�D�W�P�L�Q���J�H�U�o�H�N�O�H�ú�W�L�N�o�H���|�Q�H�P�V�L�]�O�H�ú�L�U (Simmel, 2014: 38). Arzu, 

�E�H�O�L�U�O�L�� �E�L�U�� �P�H�V�D�I�H�Q�L�Q�� �P�H�N�k�Q�V�D�O�� �Y�H�� �]�D�P�D�Q�V�D�O�� �X�]�D�N�O�Õ�÷�Õ�Q�D��

�E�D�÷�O�Õ�G�Õ�U���� �8�O�D�ú�Õ�P�� �Y�H�� �L�O�H�W�L�ú�L�P�� �D�U�D�o�O�D�U�Õ�Q�Õ�Q�� �P�H�N�k�Q�V�D�O�� �I�D�U�N�O�Õ�O�Õ�N�O�D�U�Õ��

�D�ú�W�Õ�÷�Õ���� �N�•�U�H�V�H�O�O�H�ú�P�H�Q�L�Q�� �L�V�H�� �N�•�U�H�V�H�O�� �E�L�U�� �E�H�Q�]�H�ú�P�H�� �\�D�U�D�W�W�Õ�÷�Õ��

ortamda �P�H�N�k�Q�O�D�U�D �W�H�N���E�L�U���R�O�D�Q�D�N���N�D�O�P�D�N�W�D�G�Õ�U; k�•�U�H�V�H�O���S�R�S�•�O�H�U��

�N�•�O�W�•�U�H���G�k�K�L�O �R�O�X�U�N�H�Q���� �N�H�Q�G�L�� �J�|�V�W�H�U�J�H�� �G�H�÷�H�U�O�H�U�L�Q�L�� �R�O�X�ú�W�X�U�D�F�D�N��

�ú�H�N�L�O�G�H���I�D�U�N�O�Õ�O�D�ú�D�U�D�N�����G�H�Q�H�\�L�P���R�O�D�Q�D�÷�Õ�Q�Õ���D�U�D�O�D�P�D�N�����(�O�E�H�W�W�H���E�X��

�G�X�U�X�P���H�W�L�N�����W�R�S�O�X�P�V�D�O�����G�•�ú�•�Q�V�H�O���E�L�U�o�R�N���V�R�U�X�Q�D���J�H�E�H�G�L�U�����$�Q�F�D�N��

�o�D�O�Õ�ú�P�D�� �D�o�Õ�V�Õ�Q�G�D�Q�� �|�Q�H�P�O�L�� �R�O�D�Q���� �V�L�Q�H�P�D�Q�Õ�Q�� �Y�H�� �W�•�U�H�Y�L�� �D�Q�O�D�W�Õ��

�V�D�Q�D�W�O�D�U�Õ�Q�Õ�Q���P�H�N�k�Q�O�D�U�Õ �J�|�V�Wergelerle donatma ve markalama 

potansiyelidir.     

III.  �6�ø�1�(�0�$���9�(���3�$�=�$�5�/�$�0�$ 

�6�L�Q�H�P�D�Q�Õ�Q�� �H�Q�� �|�Q�H�P�O�L�� �|�]�H�O�O�L�÷�L�� �V�H�\�L�U�F�L�Q�L�Q�� �G�L�N�N�D�W�L�Q�L�Q��

�S�H�U�G�H�\�H�� �\�R�÷�X�Q�O�D�ú�P�Õ�ú�� �R�O�P�D�V�Õ�G�Õ�U ���3�H�O�W�H�N�R�÷�O�X���� ���������� 190). Bu 

�G�X�U�X�P���V�L�Q�H�P�D�\�Õ���|�Q�H�P�O�L���E�L�U���U�H�N�O�D�P���D�O�D�Q�Õ�Q�D���G�|�Q�•�ú�W�•�U�P�H�N�W�H�G�L�U����

�$�Q�F�D�N���o�D�O�Õ�ú�P�D���D�o�Õ�V�Õ�Q�G�D�Q���|�Q�H�P�O�L���R�O�D�Q���V�L�Q�H�P�D�Q�Õ�Q���U�H�N�O�D�P���R�U�W�D�P�Õ��

�R�O�D�U�D�N�� �S�R�W�D�Q�V�L�\�H�O�L�� �G�H�÷�L�O���� �V�L�Q�H�P�D�� �|�\�N�•�O�H�U�L�Q�L�Q���P�H�N�k�Q�O�D�U�Õ ve 

�R�O�J�X�O�D�U�Õ�� �|�\�N�•�O�H�P�H�� �Y�H�� �J�|�V�W�H�U�J�H�O�H�U�O�H�� �G�R�Q�D�W�P�D�� �S�R�W�D�Q�V�L�\�H�O�L�G�L�U����

�ø�Q�V�D�Q�O�D�U���� �V�L�Q�H�P�D�� �S�H�U�G�H�V�L�Q�G�H�� �J�|�U�G�•�N�O�H�U�L�� �H�\�O�H�P�O�H�U�L���� �J�L�\�L�P�O�H�U�L����

�G�D�Y�U�D�Q�Õ�ú�� �E�L�o�L�P�O�H�U�L�Q�L�� �W�D�N�O�L�W�� �H�W�P�H�N�W�H�� �Y�H�� �R�U�D�G�D�N�L���P�H�N�k�Q�O�D�U�Õ 

�J�|�U�P�H�N�� �L�V�W�H�P�H�N�W�H�G�L�U���� �6�L�Q�H�P�D�� �\�D�S�Õ�P�F�Õ�O�D�U�Õ���V�L�Q�H�P�D�Q�Õ�Q�� �E�X��

�J�•�F�•�Q�• ���������¶�O�X�� �\�Õ�O�O�D�U�G�D�� �I�D�U�N�� �H�W�P�L�ú�W�L�U���� �,�W�� �K�D�S�S�H�Q�H�G�� �R�Q�H�� �Q�L�J�K�W��

���������������L�V�L�P�O�L���I�L�O�P�G�H�����I�L�O�P�L�Q���E�D�ú�U�R�O���R�\�X�Q�F�X�V�X���)�U�D�Q�N���&�D�S�U�D�¶�Q�Õ�Q��

�L�o�� �o�D�P�D�ú�Õ�U�Õ�� �J�L�\�P�H�G�L�÷�L�� �J�|�U�•�O�P�•�ú�� �Y�H�� �W�D�N�L�E�L�Q�G�H�� �$�P�H�U�L�N�D�¶�G�D�� �L�o��

�o�D�P�D�ú�Õ�U�Õ�� �V�D�W�Õ�ú�O�D�U�Õ�� �G�•�ú�P�•�ú�W�•�U (Arslan, 2005)���� �*�|�P�O�H�÷�L�Q�� �D�O�W�Õ�Q�D��

�L�o�� �o�D�P�D�ú�Õ�U�Õ�� �J�L�\�P�H�N�� �\�D�� �G�D�� �J�L�\�P�H�P�H�N�� �E�|�\�O�H�F�H�� �J�|�V�W�H�U�J�H�O�H�U�L�Q��

�G�•�]�H�Q�L�Q�H���G�k�K�L�O �R�O�P�X�ú���Y�H���N�X�O�O�D�Q�Õ�P���G�H�÷�H�U�L�Q�H���G�D�\�D�O�Õ���H�N�R�Q�R�P�L�Q�L�Q��

�G�Õ�ú�Õ�Q�D���o�Õ�N�P�Õ�ú�W�Õ�U������ 



�'�R�÷�D�Q���$�\�G�R�÷�D�Q�����'�H�Q�H�\�L�P���$�U�D�\�Õ�ú�Õ���2�O�D�U�D�N���W�X�U�L�V�W���'�D�Y�U�D�Q�Õ�ú�Õ���Y�H���6�L�Q�H�P�D�¶�Q�Õ�Q���3�R�W�D�Q�V�L�\�H�O���5�R�O�•�����,�6�$�6��������, Antalya, Turkey 

�'�|�Y�•�ú�� �N�X�O�•�E�•�� �I�L�O�P�L�Q�G�H�� �G�|�Y�•�ú�P�H�N�� �Eedensel bir 

deneyim olarak ortay�D�� �o�Õ�N�P�D�]���� �'�|�Y�•�ú�P�H�N�� �J�H�U�o�H�N�� �E�L�U��

deneyime �L�P�N�k�Q �W�D�Q�Õ�P�D�\�D�Q�� �E�L�U�� �W�R�S�O�X�P�G�D�� �E�L�U�� �V�D�Y�X�Q�P�D��

edimidir (Diken & Laustsen, 2016: 132). Filmin ortaya 

�N�R�\�G�X�÷�X �V�L�V�W�H�P�� �H�O�H�ú�W�L�U�L�V�L�� �G�|�Y�•�ú�� �N�X�O�•�E�•�� �L�P�J�H�V�L�� �•�]�H�U�L�Q�G�H�Q��

�\�•�U�•�W�•�O�P�•�ú�W�•�U�����%�X�Q�D���N�D�U�ú�Õ�Q���L�Q�V�D�Q�O�D�U���|�\�N�•�Q�•�Q���\�D�]�D�U�Õ�Q�D���X�O�D�ú�P�Õ�ú��

�Y�H�� �J�H�U�o�H�N�� �G�|�Y�•�ú�� �N�X�O�•�S�O�H�U�L�Q�L�Q�� �Q�H�U�H�G�H�� �R�O�G�X�÷�X�Q�X�� �V�R�U�P�X�ú�O�D�U�G�Õ�U 

(Diken & Laustsen, 2016: 148)���� �0�R�G�H�U�Q�� �N�H�Q�W�� �\�D�ú�D�P�Õ�� �L�o�L�Q�G�H��

�E�L�U�H�\�O�H�U���� �N�H�Q�W�� �\�D�ú�D�P�Õ�Q�Õ�Q�� �V�Õ�U�D�G�D�Q�O�Õ�÷�Õ�Q�D�� �N�D�U�ú�Õ�W�O�Õ�N�� �R�O�X�ú�W�X�U�D�Q��

�J�|�V�W�H�U�J�H�O�H�U�L���W�•�N�H�W�P�H���H�÷�L�O�L�P�L�Q�G�H�G�L�U�����)�D�U�N�O�Õ�O�Õ�N���G�H�Q�H�\�L�P�L�Q�L���V�X�Q�D�Q��

�P�H�N�k�Q�O�D�U���'�|�Y�•�ú���.�X�O�•�S�O�H�U�L���E�L�O�H���R�O�V�D���W�•�N�H�W�L�P���G�H�÷�H�U�L���R�O�P�D�N�W�D�G�Õ�U����  

�6�L�Q�H�P�D�¶�Q�Õ�Q�� �Q�H�V�Q�H�O�H�U�L�� �Y�H�� �P�H�N�k�Q�O�D�U�Õ�� �J�|�V�W�H�U�J�H�O�H�U�O�H��

�G�R�Q�D�W�P�D�� �S�R�W�D�Q�V�L�\�H�O�L�Q�L�Q�� �H�Q�� �|�Q�H�P�O�L�� �J�|�V�W�H�U�J�H�V�L�� �I�L�O�P�� �\�Õ�O�G�Õ�]�Õ��

�V�|�\�O�H�P�L�G�L�U�����%�X�� �V�|�\�O�H�P�O�H�� �L�ú�D�U�H�W�O�H�Q�H�Q�� �N�L�ú�L���J�•�Q�G�H�O�L�N�� �\�D�ú�D�P�Õ��

�L�o�L�Q�G�H�� �E�L�\�R�O�R�M�L�N�� �L�K�W�L�\�D�o�O�D�U�Õ�Q�Õ���J�L�G�H�U�P�H�N���•�]�H�U�H�� �\�D�ú�D�\�D�Q���V�Õ�U�D�G�D�Q��

�L�Q�V�D�Q�� �R�O�P�D�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�Q�� �W�D�P�D�P�Õ�Q�G�D�Q�� �I�H�U�D�J�D�W�� �H�G�H�U���� �3�R�S�•�O�H�U��

�N�•�O�W�•�U���L�o�L�Q�G�H���\�Õ�O�G�Õ�]�O�D�ú�D�Q���N�L�ú�L���E�|�\�O�H�F�H �X�O�D�ú�Õ�O�P�D�] olur �Y�H���V�Õ�U�D�G�D�Q��

insanlara �W�H�S�H�G�H�Q�� �E�D�N�D�Q���� �\�Õ�O�G�Õ�]�� �J�L�E�L�� �S�D�U�O�D�\�D�Q�� �E�L�U�� �V�•�S�H�U��

�|�]�Q�H���Q�H�V�Q�H�\�H���G�|�Q�•�ú�•�U�����.�L�W�O�H�O�H�U���E�X���N�L�ú�L�O�H�U�L���W�D�N�O�L�W���H�G�H�U�H�N���E�H�Q�]�H�U��

�E�L�U���W�R�S�O�X�P�V�D�O���N�R�Q�X�P�X�Q���G�•�ú�•�Q�•���N�X�U�D�U���Y�H���W�•�N�H�W�L�P���H�N�R�Q�R�P�L�V�L�Q�L�Q��

�o�D�U�N�O�D�U�Õ�Q�Õ�� �G�|�Q�G�•�U�•�U�O�H�U���� �.�L�ú�L�O�H�U�L�Q�� �E�X�Q�X�� �\�D�S�P�D�N�W�D�N�L�� �D�P�D�F�Õ��

�o�H�Y�U�H�O�H�U�L�Q�L�� �N�R�Q�W�U�R�O�� �H�W�P�H�N�� �Y�H�� �N�H�Q�G�L�O�H�U�L�Q�L�� �L�G�G�L�D�� �H�W�W�L�N�O�H�U�L�� �N�L�ú�L��

�R�O�D�U�D�N���W�R�S�O�X�P�V�D�O���R�\�X�Q�G�D���V�X�Q�P�D�N�W�Õ�U�����%�X���V�X�Q�X�P���N�D�U�ú�Õ���W�D�U�D�I�W�D�Q����

�R�Q�D���X�\�J�X�Q���E�L�U���G�D�Y�U�D�Q�Õ�ú�Õ���W�D�O�H�S���H�W�P�H�N�W�H�G�L�U (Goffman, 2009: 26). 

�6�L�Q�H�P�D�¶�Q�Õ�Q�� �H�Q�� �E�•�\�•�N�� �J�•�F�•�� �E�X�U�D�G�D�Q�� �G�R�÷�P�D�N�W�D�G�Õ�U���� �N�L�ú�L�O�H�U�H��

�L�]�O�H�G�L�N�O�H�U�L�� �|�\�N�•�O�H�U�� �L�o�L�Q�G�H�� �J�|�V�W�H�U�J�H�O�H�U�� �G�D�÷�Õ�W�P�D�N �Y�H�� �J�•�Q�G�H�O�L�N��

�\�D�ú�D�P�G�D�� �E�X�� �J�|�V�W�H�U�J�H�O�H�U�L�� �E�H�Q�O�L�N�O�H�U�L�Q�L�Q�� �E�L�U�� �S�D�U�o�D�V�Õ�� �K�D�O�L�Q�H��

�J�H�W�L�U�P�H�O�H�U�L�Q�L�� �V�D�÷�O�D�P�D�N���� �.�L�ú�L�O�H�U�L�Q�� �E�X�Q�X�� �\�D�S�P�D�V�Õ�Q�Õ�Q�� �V�H�E�H�E�L����

�V�L�Q�H�P�D�� �P�H�W�L�Q�O�H�U�L�Q�L�Q���|�]�G�H�ú�O�H�ú�P�H�\�H���D�o�Õ�N���R�O�P�D�V�Õ�G�Õ�U�����6�L�Q�H�P�D���Y�H��

�J�|�U�•�Q�W�•�� �N�L�ú�L�O�H�U�H�� �E�L�U�� �D�\�Q�D�� �L�P�J�H�V�L�� �V�X�Q�D�U�D�N���� �R�Q�O�D�U�D��

�|�]�G�H�ú�O�H�ú�H�E�L�O�H�F�H�N�O�H�U�L �N�L�P�O�L�N�O�H�U�� �V�X�Q�D�U���� �6�L�Q�H�P�D�Q�Õ�Q�� �E�X�� �\�H�W�H�Q�H�÷�L��

�W�X�U�L�V�W�L�N�� �G�D�Y�U�D�Q�Õ�ú�� �E�D�÷�O�D�P�Õ�Q�G�D�� �|�]�H�O�O�L�N�O�H�� �J�H�Q�o�� �Q�•�I�X�V�O�D�U�Õ��

�H�W�N�L�O�H�\�H�E�L�O�P�H�� �S�R�W�D�Q�V�L�\�H�O�L�� �Q�H�G�H�Q�L�� �L�O�H�� �|�Q�H�P�O�L�G�L�U���� �6�L�Q�H�P�D��

�V�H�\�L�U�F�L�O�H�U�L�� �J�H�Q�H�O�� �R�O�D�U�D�N�� �J�H�Q�o���� �N�L�P�O�L�÷�L�Q�� �R�O�X�ú�X�P�X�Q�D�� �\�|�Q�H�O�L�N��

�J�|�V�W�H�U�J�H�O�H�U�L�Q���W�•�N�H�W�L�P�L�Q�H�����K�D�U�H�N�H�W�O�L�O�L�÷�H�����P�D�F�H�U�D�\�D �Y�H���I�D�U�N�O�Õ�O�Õ�÷�D��

�D�o�Õ�N�� �N�L�W�O�H�O�H�U�G�H�Q�� �R�O�X�ú�P�D�N�W�D�G�Õ�U���� �%�X�� �G�X�U�X�P �G�D�� �V�L�Q�H�P�D�\�Õ��

�P�H�N�k�Q�O�D�U�Õ�Q �J�|�V�W�H�U�J�H�O�H�U�O�H�� �G�R�Q�D�W�Õ�O�D�U�D�N���� �W�X�U�L�V�W�L�N�� �E�D�N�Õ�ú�D�� �J�|�U�H��

�W�D�V�D�U�O�D�Q�P�D�V�Õ�Q�G�D���V�R�Q���G�H�U�H�F�H���J�•�o�O�•���N�Õ�O�P�D�N�W�D�G�Õ�U���� 

�<�•�]�•�N�O�H�U�L�Q�� �H�I�H�Q�G�L�V�L�� �I�L�O�P�L�Q�G�H�Q�� �V�R�Q�U�D�� �<�H�Q�L�� �=�H�O�D�Q�G�D����

�0�X�P�\�D�� �I�L�O�P�L�Q�G�H�Q�� �V�R�Q�U�D�� �0�Õ�V�Õ�U�¶�D�� �\�|�Q�H�O�L�N�� �W�X�U�L�V�W���D�N�Õ�Q�Õ�� �D�U�W�P�Õ�ú�W�Õ�U��

(Yanmaz, 2011)���� �6�L�Q�H�P�D���� �V�H�\�L�U�F�L�Q�L�Q�� �V�H�Y�G�L�÷�L�� �N�D�\�Q�D�N�� �N�L�ú�L��

�N�X�O�O�D�Q�Õ�P�O�D�U�Õ�� �L�O�H�� �E�L�U���P�H�N�k�Q�Õ �D�Q�O�D�W�D�Q�� �U�H�N�O�D�P�� �L�ú�O�H�Y�L�� �J�|�U�•�U������

�+�Õ�U�Y�D�W�L�V�W�D�Q�¶�Õ�Q�� �'�X�E�U�R�Y�Q�L�N�� �N�H�Q�W�L�� �³�*�D�P�H�� �R�I�� �7�K�U�R�Q�H�V�´�� �L�V�L�P�O�L��

�G�L�]�L�Q�L�Q�� �E�D�]�Õ�� �E�|�O�•�P�O�H�U�L�Q�H�� �H�Y�� �V�D�K�L�S�O�L�÷�L�� �\�D�S�P�Õ�ú�� �Y�H�� �W�X�U�L�V�W�L�N��

�G�H�÷�H�U�L�Q�L���D�U�W�W�Õ�U�P�Õ�ú�W�Õ�U�����'�D�K�D���|�Q�H�P�O�L���R�O�D�Q���L�V�H���N�H�Q�W���L�o�L�Q�G�H���*�D�P�H���R�I��

�7�K�U�R�Q�H�V���G�H�V�W�L�Q�D�V�\�R�Q���Y�H���•�U�•�Q�O�H�U�L�Q�L�Q���V�D�W�Õ�O�P�D�V�Õ�����Y�D�U���R�O�D�Q���•�U�•�Q�•�Q��

�G�L�]�L�\�H�� �J�|�U�H�� �E�L�o�L�P�� �D�O�P�D�V�Õ�G�Õ�U���� �'�L�]�L�� �o�H�N�L�P�O�H�U�L�Q�L�Q�� �D�U�G�Õ�Q�G�D�Q��

Adriyati�N�� �G�H�Q�L�]�L�� �N�Õ�\�Õ�V�Õ�Q�G�D�N�L�� �ú�H�K�L�U�O�H�U�� �D�U�D�V�Õ�Qda �P�D�U�N�D�O�D�ú�D�U�D�N��

�D�\�U�Õ�ú�D�Q�� �N�H�Q�W�W�H���� �]�L�\�D�U�H�W�o�L�O�H�U�H�� �*�D�P�H�� �R�I�� �7�K�U�R�Q�H�V�� �G�L�]�L�V�L�� �W�X�U�O�D�U�Õ��

�V�D�W�Õ�O�P�D�N�W�D�G�Õ�U���� �$�V�O�Õ�Q�G�D�� �H�V�N�L�� �ú�H�K�L�U�� �P�H�U�N�H�]�L�Q�L�� �J�H�]�P�H�N�O�H���� �G�L�]�L��

�G�H�V�W�L�Q�D�V�\�R�Q�X�Q�X�� �J�H�]�P�H�N�� �D�U�D�V�Õ�Q�G�D�� �I�D�U�N�� �E�X�O�X�Q�P�D�P�D�N�W�D�G�Õ�U����

Ancak turistler �P�H�N�k�Q�Õ dizideki �|�\�N�•�\�O�H�� �Y�H�� �L�O�L�ú�N�L�O�L��

�J�|�V�W�H�U�J�H�O�H�U�O�H���V�D�W�Õ�Q���D�O�P�D�\�Õ���W�H�U�F�L�K���H�W�P�H�N�W�H�G�L�U���� 

 

Resim 2-�'�X�E�U�R�Y�Q�L�N���H�V�N�L���ú�H�K�L�U���P�H�U�N�H�]�L���K�D�U�L�W�D�V�Õ��(Gaura, 2018) 

�+�D�U�L�W�D�G�D�N�L���J�|�V�W�H�U�J�H�O�H�U�����H�V�N�L���ú�H�K�L�U���P�H�U�N�H�]�L�Q�L���J�|�V�W�H�U�H�Q��

�E�H�W�L�P�V�H�O�� �J�|�V�W�H�U�J�H�O�H�U�G�L�U���� �%�X�Q�D�� �H�N�� �R�O�D�U�D�N�� �P�R�Gern gemiler, 

�W�H�O�H�I�H�U�L�N�� �J�|�V�W�H�U�J�H�O�H�U�L�Q�H���� �Q�R�V�W�D�O�M�L�N�� �\�H�O�N�H�Q�O�L�� �J�|�V�W�H�U�J�H�O�H�U�L��

�H�N�O�H�Q�P�L�ú�W�L�U���� �<�D�]�Õ�� �W�L�S�L�� �P�R�G�H�U�Q�� �Y�H�� �K�D�U�H�N�H�W�O�L�� �E�L�U�� �'�X�E�U�R�Y�Q�L�N��

�N�L�P�O�L�÷�L�Q�H���Y�X�U�J�X���\�D�S�P�D�N�W�D�G�Õ�U���� 

 

Resim 3-�'�X�E�U�R�Y�Q�L�N���H�V�N�L���ú�H�K�L�U���P�H�U�N�H�]�L�Q�L�Q���G�L�]�L���|�\�N�•�V�•�Q�G�H�Q��
�V�R�Q�U�D�N�L���K�D�U�L�W�D�V�Õ��(Guidetrip, 2018) 

 Game of Thrones dizisinden sonra ise harita dizideki 

�|�\�N�•�\�H�� �J�|�U�H�� �W�D�V�D�U�O�D�Q�P�Õ�ú�� �\�D�]�Õ�� �W�L�S�L���� �I�O�D�P�D�O�D�U���Y�H�� �K�D�U�L�W�D�\�Õ��

�o�D�÷�U�Õ�ú�W�Õ�U�D�Q���E�H�Q�]�H�ú�L�N���J�|�V�W�H�U�J�H�O�H�U���L�O�H���V�D�Y�D�ú�Õ���o�D�÷�U�Õ�ú�W�Õ�U�D�F�D�N���ú�H�N�L�O�G�H��



�'�R�÷�D�Q���$�\�G�R�÷�D�Q�����'�H�Q�H�\�L�P���$�U�D�\�Õ�ú�Õ���2�O�D�U�D�N���W�X�U�L�V�W���'�D�Y�U�D�Q�Õ�ú�Õ���Y�H���6�L�Q�H�P�D�¶�Q�Õ�Q���3�R�W�D�Q�V�L�\�H�O���5�R�O�•�����,�6�$�6��������, Antalya, Turkey 

�W�D�V�D�U�O�D�Q�P�Õ�ú�W�Õ�U���� �$�U�N�D�� �S�O�D�Q�� �U�H�Q�J�L�� �H�V�N�L�W�L�O�P�L�ú�� �E�L�U���N�k�÷�Õ�W izlenimi 

�Y�H�U�P�H�N�� �•�]�H�U�H�� �E�L�o�L�P�O�H�Q�G�L�U�L�O�P�L�ú���� �H�V�N�L�� �N�H�Q�W�� �P�H�U�N�H�]�L�Q�G�H�N�L��

�P�H�N�k�Q�O�D�U�Õ�Q �I�D�U�N�O�Õ�O�Õ�÷�Õ�� �Ls�H�� �\�R�N�� �H�G�L�O�P�L�ú�W�L�U���� �%�X�� �K�D�O�L�� �L�O�H�� �K�D�U�L�W�D�� �E�L�U��

�N�R�P�X�W�D�Q�Õ�Q�� �H�O�L�Q�G�H�N�L�� �V�D�Y�D�ú�� �N�U�R�N�L�V�L�Q�L�� �D�Q�G�Õ�U�P�D�N�W�D�� �Y�H�� �ú�H�K�L�U��

�W�D�P�D�P�H�Q�� �G�L�]�L�G�H�N�L�� �|�\�N�•y�H�� �J�|�U�H�� �S�D�]�D�U�O�D�Q�P�D�N�W�D�G�Õ�U�����.�L�ú�L�O�H�U�� �L�V�H��

Dubrovnik kentini �E�L�U�� �$�N�G�H�Q�L�]�� �N�H�Q�W�L�� �R�O�D�U�D�N�� �G�H�÷�L�O���� �G�L�]�L�\�H�� �H�Y��

�V�D�K�L�S�O�L�÷�L���\�D�S�D�Q���|�\�N�•�Q�•�Q���]�H�P�L�Q�L���R�O�D�U�D�N���G�H�Q�H�\�L�P�O�H�P�H�N�W�H�G�L�U���� 

 �<�Õ�O�P�D�]�� �Y�H�� �<�R�O�D�O��(2008)  �J�H�Q�o�O�H�U�� �•�]�H�U�L�Q�G�H�N�L��

�o�D�O�Õ�ú�P�D�G�D���� �J�H�Q�o�O�H�U�L�Q�� �|�Q�F�H�G�H�Q�� �J�H�]�P�L�ú�� �R�O�G�X�N�O�D�U�Õ�� �Y�H�� �K�D�W�W�D��

�\�D�ú�D�G�Õ�N�O�D�U�Õ���G�H�V�W�L�Q�D�V�\�R�Q�O�D�U�Õ���\�H�Q�L���E�L�U���|�\�N�•���L�O�H���V�H�\�U�H�W�W�L�N�W�H�Q���V�R�Q�U�D��

�W�H�N�U�D�U�� �J�H�]�P�H�\�L�� �L�V�W�H�G�L�N�O�H�U�L�Q�L�� �W�H�V�S�L�W�� �H�W�P�L�ú�W�L�U���� �%�X�� �G�D�� �W�X�U�L�V�W�L�N��

�W�•�N�H�W�L�P�� �G�D�Y�U�D�Q�Õ�ú�Õ�Q�G�D�� �|�\�N�•�O�H�P�H�� �Y�H�� �J�|�V�W�H�U�J�H�O�H�U�L�Q�� �H�N�R�Q�R�P�L�N��

�G�H�÷�H�U�L�Q�L���J�|�V�W�H�U�P�H�N�W�H�G�L�U���� �7�•�U�N�L�\�H�¶�G�H�� �L�V�H�� �V�L�Q�H�P�D�Q�Õ�Q�� �E�X��

�N�R�Q�X�G�D���E�L�O�L�Q�o�O�L���E�L�U���R�O�X�ú�X�P���L�o�L�Q�G�H���R�O�G�X�÷�X���V�|�\�O�H�Q�H�P�H�]�����%�X�Q�D���H�N��

�R�O�D�U�D�N�� �L�O�J�L�O�L�� �%�D�N�D�Q�O�Õ�N�O�D�U���� �\�H�U�H�O�� �\�|�Q�H�W�L�P�O�H�U���� �V�H�N�W�|�U���W�H�P�V�L�O�F�L�O�H�U�L 

�Y�H���\�D�S�Õ�P�F�Õ�O�D�U���D�U�D�V�Õ�Q�G�D���E�L�U���L�O�H�W�L�ú�L�P���Y�H���N�R�R�U�G�L�Q�D�V�\�R�Q���V�|�]���N�R�Q�X�V�X��

�G�H�÷�L�O�G�L�U���� �%�X�� �G�X�U�X�P�G�D���P�H�N�k�Q�O�D�U�Õ�Q �|�\�N�•�O�H�Q�P�H�V�L�� �Y�H��

�P�D�U�N�D�O�D�ú�P�D�V�Õ���R�O�J�X�V�X���U�D�V�W�O�D�Q�W�Õ�V�D�O���E�L�U���ú�H�N�L�O�G�H���V�•�U�G�•�U�•�O�P�H�N�W�H�G�L�U����

�%�X�Q�D�� �H�N�� �R�O�D�U�D�N�� �7�•�U�N�L�\�H�¶�Q�L�Q�� �H�Q�� �|�Q�H�P�O�L�� �W�X�U�L�V�W�L�N�� �G�H�÷�H�U�L��

�ø�V�W�D�Q�E�X�O�¶�X�Q�������������V�R�Q�U�D�V�Õ���7�•�U�N���6�L�Q�H�P�D�V�Õ�¶�Q�G�D���V�•�U�H�N�O�L���R�O�X�P�V�X�]��

�Y�H�� �N�D�U�D�Q�O�Õ�N�� �E�L�U�� �W�D�E�O�R�\�O�D�� �V�H�U�J�L�O�H�Q�G�L�÷�L�� �J�|�U�•�O�P�H�N�W�H�G�L�U����

�.�•�U�H�V�H�O�O�H�ú�P�H�Q�L�Q�� �\�D�U�D�W�W�Õ�÷�Õ�� �V�R�V�\�R-�H�N�R�Q�R�P�L�N�� �L�V�W�L�N�U�D�U�V�Õ�]�O�Õ�N��

�L�o�L�Q�G�H�� �N�H�Q�W�� �\�D�ú�D�P�Õ�Q�Õ�� �\�R�U�X�P�O�D�\�D�P�D�\�D�Q�� �\�X�U�W�W�D�ú�Õ�� �N�R�Q�X�� �D�O�D�Q�� �E�X��

filmler, �ø�V�W�D�Q�E�X�O�¶�X�� �V�•�U�H�N�O�L�� �R�O�X�P�V�X�]���� �L�o�L�Q�H�� �K�D�S�V�R�O�X�Q�P�X�ú ve 

�N�D�U�D�Q�O�Õ�N�� �E�L�U�� �P�H�N�D�Q�� �R�O�D�U�D�N�� �H�O�H�� �D�O�P�D�N�W�D�G�Õ�U ���$�\�G�R�÷�D�Q���� ����������. 

Tabutta R�|�Y�D�ú�D�W�D��(Zaim, 1996)  �I�L�O�P�L�Q�G�H�� �E�D�ú�U�R�O�� �R�\�X�Q�F�X�V�X��

�ø�V�W�D�Q�E�X�O���%�R�÷�D�]�Õ���N�Õ�\�Õ�V�Õ�Q�G�D���Y�D�U�O�Õ�N���\�R�N�O�X�N���V�D�Y�D�ú�Õ���Y�H�U�L�U�����+�R�N�N�D�E�D�]��

���<�Õ�O�P�D�]�� �	�� �%�D�O�W�D�F�Õ���� ���������� �I�L�O�P�L�Q�G�H�� �E�D�ú�U�R�O�� �R�\�X�Q�F�X�V�X��

�ø�V�W�D�Q�E�X�O�¶�G�D�N�L�� �\�H�U�O�H�ú�L�N�� �G�Õ�ú�O�D�Q�P�Õ�ú�O�Õ�÷�Õ�Q�D�� �N�D�U�ú�Õ�� �E�L�U�� �N�D�U�D�Y�D�Q�O�D��

�ø�V�W�D�Q�E�X�O�� �G�Õ�ú�Õ�Q�D�� �o�Õ�N�P�D�\�Õ�� �D�U�]�X�O�D�U���� �0�X�W�O�X�O�X�N�����2�÷�X�]���� ���������� 

�I�L�O�P�L�Q�G�H�� �E�D�ú�U�R�O�� �R�\�X�Q�F�X�V�X�� �N�H�Q�G�L�V�L�Q�L�� �K�D�V�W�D�� �H�G�H�Q�� �\�R�]�O�D�ú�P�Õ�ú��

�L�O�L�ú�N�L�O�H�U���Y�H���U�X�W�L�Q���Q�H�G�H�Q�L���L�O�H���ø�V�W�D�Q�E�X�O�¶�X���W�H�U�N���H�G�H�U�H�N���Q�R�V�W�D�O�M�L�N���E�L�U��

�\�R�O�F�X�O�X�÷�D���D�o�Õ�O�Õ�U�������ø�V�W�D�Q�E�X�O�¶�X�Q���V�L�Q�H�P�D�G�D�N�L���N�R�Q�X�P�X�Q�X���H�W�N�L�O�H�\�H�Q��

�E�L�U�� �G�L�÷�H�U�� �K�X�V�X�V�� �V�L�Q�H�P�D�� �D�O�D�Q�Õ�Q�G�D�� �\�D�ú�D�Q�D�Q�� �G�H�U�H�J�•�O�D�V�\�R�Q�O�D�U�O�D��

�S�D�]�D�U�Õ�Q�� �W�D�P�D�P�H�Q�� �%�D�W�Õ�¶�\�D�� �D�o�Õ�O�P�D�V�Õ�G�Õ�U���� �%�D�W�Õ�¶�G�D�Q�� �J�H�O�H�Q�� �J�•�o�O�•��

�P�H�W�U�R�S�R�O�� �L�P�J�H�O�H�U�L�\�O�H�� �U�H�N�D�E�H�W�H�� �J�L�U�H�P�H�\�H�Q�� �\�H�U�O�L�� �\�D�S�Õ�P�F�Õ�O�D�U��

�ø�V�W�D�Q�E�X�O�¶�X�Q�� �I�D�U�N�O�Õ���� �S�R�O�L�V�L�\�H�� �Y�H�� �N�D�U�D�Q�O�Õ�N�� �\�•�]�•�Q�•���V�|�\�O�H�P�H��

�G�|�N�H�U�H�N�� �I�D�U�N�O�Õ�O�D�ú�P�D�� �\�R�O�X�Q�D�� �J�L�W�P�L�ú�O�H�U�G�L�U ���6�•�D�O�S���� ���������� 219). 

�ø�V�W�D�Q�E�X�O�¶�D�� �\�|�Q�H�O�L�N�� �E�X�� �R�O�X�P�V�X�]�� �J�H�O�L�ú�P�H�\�H�� �N�D�U�ú�Õ�Q�� �V�L�Q�H�P�D 

�D�Q�O�D�W�Õ�O�D�U�Õ�Q�Õ�Q �R�O�X�P�O�D�G�Õ�÷�Õ�� �Y�H�� �P�D�U�N�D�O�D�ú�W�Õ�U�G�Õ�÷�Õ�� �E�D�ú�N�D�� �E�L�U���P�H�N�k�Q 

�\�•�N�V�H�O�P�H�P�L�ú�W�L�U���� �6�R�Q�X�o�� �R�O�D�U�D�N�� �o�R�N�� �|�Q�H�P�O�L�� �S�R�W�D�Q�V�L�\�H�O�O�H�U�L�� �R�O�D�Q��

�ø�]�P�L�U���� �$�Q�W�D�O�\�D���� �d�D�Q�D�N�N�D�O�H���� �0�D�U�G�L�Q�� Gazi Antep, �'�R�÷�X��

�.�D�U�D�G�H�Q�L�]�� �J�L�E�L�� �E�|�O�J�H�O�H�U�� �L�O�J�L�O�L�� �|�\�N�•�O�H�P�H�\�O�H�� �G�R�Q�D�W�Õ�O�D�U�D�N����

�J�|�V�W�H�U�J�H���G�H�÷�H�U�L���L�O�H���G�R�Q�D�W�Õ�O�P�D�P�Õ�ú�W�Õ�U�����(�I�H�V���Y�H���6�H�O�o�X�N���N�H�Q�W�O�H�U�L�Q�L��

mizansene �G�k�K�L�O �H�G�H�Q�� �W�D�U�L�K�L�� �|�\�N�•�O�H�U�� �\�R�N�W�X�U���� �d�D�Q�D�N�N�D�O�H�¶�\�H��

�\�|�Q�H�O�L�N���H�Q���|�Q�H�P�O�L���E�L�O�L�Q�H�Q���I�L�O�P���+�R�O�O�\�Z�R�R�G���W�D�U�D�I�Õ�Q�G�D�Q���\�D�S�Õ�O�P�Õ�ú��

olan Troya (Petersen, 2004) filmidir. �'�•�Q�\�D�� �V�L�Q�H�P�D�V�Õ�¶�Q�G�D 

�|�Q�H�P�O�L�� �E�L�U�� �\�H�U�L�� �R�O�D�Q�� �N�H�Q�W�� �Y�H�� �\�R�O�� �I�L�O�P�O�H�U�L�Q�L�Q�� �P�D�U�N�D�O�D�ú�P�D�\�D��

�\�|�Q�H�O�L�N���X�\�J�X�O�D�P�D�O�D�U�Õ�Q�D���U�D�V�W�O�D�P�D�N���P�•�P�N�•�Q���G�H�÷�L�O�G�L�U�����*�H�Q�H�O�G�H��

�J�H�F�L�N�P�L�ú�� �P�R�G�H�U�Q�O�L�÷�L�Q���� �H�O�H�ú�W�L�U�H�O�� �Y�H�� �V�D�Q�F�Õ�O�Õ�� �\�|�Q�O�H�U�L�Q�H�� �H�÷�L�O�H�Q��

�7�•�U�N���6�L�Q�H�P�D�V�Õ���E�D�N�Õ�ú���D�o�Õ�V�Õ�Q�D���J�|�U�H���N�L�P�L���]�D�P�D�Q���N�Õ�U�Õ�����N�L�P�L���]�D�P�D�Q��

�ø�V�W�D�Q�E�X�O�¶�X���� �N�L�P�L�� �]�D�P�D�Q�� �J�|�o�•�� �N�R�U�N�X�O�X�� �E�L�U�� �R�O�J�X�� �R�O�D�U�D�N�� �H�O�H��

�D�O�P�D�N�W�D�G�Õ�U���� �9�D�U�� �R�O�D�Q�� �E�X�� �D�Q�D�� �H�÷�L�O�L�P�� �L�O�H�� �E�L�U�O�L�N�W�H�� �V�L�Q�H�P�D�Q�Õ�Q��

�P�H�N�k�Q�O�D�U�Õ�� �V�W�D�W�•�� �G�H�÷�H�U�L�� �L�O�H�� �G�R�Q�D�W�D�U�D�N���� �P�D�U�N�D�� �G�H�÷�H�U�L�Q�L��

�\�•�N�V�H�O�W�H�E�L�O�H�F�H�÷�L�� �Y�H�� �E�X�Q�X�Q�� �|�Q�H�P�O�L�� �E�L�U�� �W�R�S�O�X�P�V�D�O���H�N�R�Q�R�P�L�N��

�G�H�÷�H�U���•�U�H�W�H�F�H�÷�L���N�D�E�X�O���H�G�L�O�P�H�O�L���Y�H���L�O�J�L�O�L�O�H�U���D�U�D�V�Õ�Q�Ga profesyonel 

�L�ú�E�L�U�O�L�N�O�H�U�L���N�X�U�X�O�P�D�O�Õ�G�Õ�U������ 

�'�(�ö�(�5�/�(�1�'�ø�5�0�(  

 �7�X�U�L�]�P�� �J�•�Q�G�H�O�L�N�� �K�D�\�D�W�Õ�Q�� �U�X�W�L�Q�L�Q�H�� �Y�H��

�R�O�X�P�V�X�]�O�X�N�O�D�U�Õ�Q�D�� �N�D�U�ú�Õ�� �\�•�F�H�O�W�L�O�H�Q�� �E�L�U�� �W�R�S�O�X�P�V�D�O�� �H�\�O�H�P�� �R�O�D�U�D�N��

�\�•�N�V�H�O�P�H�N�W�H�G�L�U���� �%�X�� �K�D�U�H�N�H�W�O�L�O�L�N�� �|�Q�H�P�O�L�� �E�L�U�� �H�N�R�Q�R�P�L�N�� �S�D�]�D�U��

�\�D�U�D�W�P�D�N�W�D�G�Õ�U���� �7�X�U�L�]�P�� �S�D�]�D�U�Õ�Q�Õ�Q�� �L�V�H�� �N�H�Q�G�L�� �L�o�L�Q�G�H�� �|�Q�H�P�O�L�� �E�L�U��

�V�R�U�X�Q�X�� �Y�H�� �I�Õ�U�V�D�W�Õ�� �E�H�O�L�U�P�H�N�W�H�G�L�U���� �%�L�U�� �W�D�U�D�I�W�D�Q���P�H�N�k�Q�O�D�U ve 

�R�O�J�X�O�D�U���N�•�U�H�V�H�O���L�O�H�W�L�ú�L�P���D�÷�O�D�U�Õ���L�o�L�Q�G�H���K�Õ�]�O�D���H�V�N�L�\�H�E�L�O�L�U�N�H�Q�����G�L�÷�H�U��

taraftan �P�H�N�k�Q�O�D�U sinema, dizi ve sosyal medya etkinlikleri 

�W�D�U�D�I�Õ�Q�G�D�Q�� �W�H�N�U�D�U���� �I�D�U�N�O�Õ�� �E�L�U�� �E�D�÷�O�D�P�G�D�� �\�H�Q�L�� �J�|�V�W�H�U�J�H�O�Hrle 

�G�•�]�H�Q�O�H�Q�H�E�L�O�P�H�N�W�H�� �Y�H�� �\�H�Q�L�� �E�L�U�� �•�U�•�Q�� �R�O�D�U�D�N�� �V�D�W�Õ�O�D�E�L�O�P�H�N�W�H�G�L�U����

�g�U�Q�H�÷�L�Q���N�D�S�O�Õ�F�D�O�D�U�Õ���L�O�H���•�Q�O�•���R�O�D�Q���%�X�G�D�S�H�ú�W�H�����J�H�Q�o�O�H�U�L�Q���N�D�S�O�Õ�F�D��

�S�D�U�W�L�O�H�U�L�� �L�O�H�� �\�H�Q�L�� �E�L�U�� �J�|�V�W�H�U�J�H�� �H�N�R�Q�R�P�L�V�L�Q�H���G�k�K�L�O �R�O�P�X�ú�� �Y�H��

�$�Y�U�X�S�D�¶�G�D�� �|�Q�H�P�O�L�� �E�L�U�� �G�H�V�W�L�Q�D�V�\�R�Q�D�� �G�|�Q�•�ú�P�•�ú�W�•�U; hedef kitle 

�L�V�H�� �\�D�ú�O�Õ�O�D�U�G�D�Q�� �J�H�Q�o�O�H�U�H�� �G�R�÷�U�X�� �N�D�\�P�Õ�ú�W�Õ�U.  �7�X�U�L�V�W�L�N�� �G�D�Y�U�D�Q�Õ�ú�W�D��

�J�|�V�W�H�U�J�H�O�H�U�L�Q�� �V�H�P�E�R�O�L�N�� �G�H�÷�H�U�L�� �Y�H�� �I�D�U�N�O�Õ�O�Õ�N�� �D�U�D�\�Õ�ú�Õ�� �|�Q�� �S�O�D�Q�D��

�o�Õ�N�P�D�N�W�D�G�Õ�U���� �ø�Q�V�D�Q�O�D�U���P�H�N�k�Q�O�D�U�Õ�Q �N�•�U�H�V�H�O�� �|�O�o�H�N�W�H�� �E�H�Q�]�H�ú�W�L�÷�L��

�J�•�Q�•�P�•�]�� �G�•�Q�\�D�V�Õ�Q�G�D�� �I�D�U�N�O�Õ�O�Õ�÷�D�� �G�D�\�D�O�Õ�� �|�\�N�•�O�H�U�H��

�\�|�Q�H�O�P�H�N�W�H�G�L�U���� �g�U�Q�H�÷�L�Q�� �G�•�Q�\�D�Q�Õ�Q�� �K�H�U�� �W�D�U�D�I�Õ�Q�Õ�� �L�Q�V�D�Q�O�D�U�Õn bir 

�D�U�D�\�D���J�H�O�G�L�÷�L �H�÷�O�H�Q�G�L�÷�L���V�W�D�Q�G�D�U�W���E�D�U�O�D�U���N�D�S�O�D�P�Õ�ú�W�Õ�U�����%�X�Q�D���N�D�U�ú�Õ�Q��

�%�X�G�D�S�H�ú�W�H�¶�Q�L�Q�� �V�R�V�\�R-�H�N�R�Q�R�P�L�N�� �J�H�U�o�H�N�O�H�U�L�Q�G�H�Q�� �G�R�÷�D�Q�� �Y�H��

�J�H�Q�o�O�H�U�L�Q���N�H�Q�G�L���R�O�D�Q�D�N�O�D�U�Õ�\�O�D���\�Õ�N�Õ�N���E�L�Q�D�O�D�U���L�o�L�Q�G�H���R�O�X�ú�W�X�U�G�X�÷�X��

�\�Õ�N�Õ�Q�W�Õ�� �E�D�U�O�D�U��(ruin bar) �N�•�U�H�V�H�O�� �E�L�U�� �P�D�U�N�D�\�D�� �G�|�Q�•�ú�P�•�ú�� �Y�H��

�G�•�Q�\�D���|�O�o�H�÷�L�Q�G�H���\�D�\�Õ�O�P�Õ�ú�W�Õ�U���� 

 �6�L�Q�H�P�D�¶�Q�Õ�Q�� �P�H�N�D�Q�O�D�U�Õ���� �Q�H�V�Q�H�O�H�U�L�� �Y�H�� �N�L�ú�L�O�H�U�L�� �G�H�÷�L�ú�L�N��

�J�|�V�W�H�U�J�H�O�H�U�O�H�� �G�R�Q�D�W�D�U�D�N�� �D�\�U�Õ�� �E�L�U�� �L�P�J�H�\�H�� �G�|�Q�•�ú�W�•�U�G�•�÷�•�� �Y�H��

�J�|�V�W�H�U�J�H�� �H�N�R�Q�R�P�L�V�L�Q�H���G�k�K�L�O �H�W�W�L�÷�L�� �E�L�O�L�Q�P�H�N�W�H�G�L�U���� �%�X�Q�D�� �N�D�U�ú�Õ�Q��



�'�R�÷�D�Q���$�\�G�R�÷�D�Q�����'�H�Q�H�\�L�P���$�U�D�\�Õ�ú�Õ���2�O�D�U�D�N���W�X�U�L�V�W���'�D�Y�U�D�Q�Õ�ú�Õ���Y�H���6�L�Q�H�P�D�¶�Q�Õ�Q���3�R�W�D�Q�V�L�\�H�O���5�R�O�•�����,�6�$�6��������, Antalya, Turkey 

�Q�H�� �V�L�Q�H�P�D�� �V�H�N�W�|�U�•�Q�G�H�� �Q�H�� �\�H�U�H�O�� �\�|�Q�H�W�L�P�O�H�U�G�H�� �Q�H�� �G�H�� �W�X�U�L�V�W�L�N��

�E�|�O�J�H�O�H�U�G�H�N�L�� �L�ú�O�H�W�P�H�F�L�O�H�U�L�Q���N�X�U�G�X�÷�X���V�L�Y�L�O���W�R�S�O�X�P���|�U�J�•�W�O�H�U�L�Q�G�H��

�N�R�Q�X�\�D�� �\�|�Q�H�O�L�N�� �X�]�P�D�Q�� �E�L�U�� �\�D�N�O�D�ú�Õ�P�Õ�Q�� �J�H�O�L�ú�W�L�U�L�O�P�H�G�L�÷�L�� �Y�H��

�U�D�V�W�O�D�Q�W�Õ�V�D�O�O�Õ�÷�Õ�Q�� �G�H�Y�D�P�� �H�W�W�L�÷�L�� �J�|�U�•�O�P�H�N�W�H�G�L�U���� �%�X�� �G�X�U�X�P�X�Q�� �H�Q��

�E�H�O�L�U�J�L�Q���V�R�U�X�Q�X�����|�\�N�•�V�•���R�O�P�D�\�D�Q���Y�H���X�F�X�]���R�O�P�D�N�O�D���S�D�]�D�U�O�D�Q�D�Q��

�E�|�O�J�H�O�H�U�L�Q�� �N�R�O�D�\�F�D�� �L�N�D�P�H�� �H�G�L�O�H�E�L�O�L�U�� �R�O�P�D�V�Õ�G�Õ�U���� ���������� �\�Õ�O�Õ�Q�G�D��

Rusya ile �E�D�ú�O�D�\�D�Q �X�o�D�N���N�U�L�]�L���V�R�Q�U�D�V�Õ���$�Q�W�D�O�\�D�¶�\�D���\�|�Q�H�O�L�N���5�X�V��

�W�X�U�L�V�W�� �D�N�Õ�Q�Õ�Q�Õ�Q�� �G�X�U�P�D�V�Õ�� �V�R�Q�U�D�V�Õ���� �E�|�O�J�H�� �W�X�U�L�]�P�L�Q�L�Q�� �E�D�ú�N�D��

�E�|�O�J�H�O�H�U�O�H�� �F�D�Q�O�D�Q�G�Õ�U�Õ�O�D�P�D�P�D�V�Õ�� �E�|�O�J�H�� �L�o�L�Q ciddi bir krize yol 

�D�o�P�Õ�ú�W�Õ�U���� �5�L�V�N�� �W�R�S�O�X�P�X�Q�X�Q�� �J�H�Q�H�O�� �N�R�ú�X�O�O�D�U�Õ�Q�G�D�� �W�X�U�L�V�W�L�N��

�P�H�N�k�Q�O�D�U���� �U�L�V�N�L�Q�� �S�R�W�D�Q�V�L�\�H�O�� �V�•�U�H�N�O�L�O�L�÷�L�Q�H�� �N�D�U�ú�Õ�Q�� �3�U�R-aktif bir 

�L�O�H�W�L�ú�L�P�L���F�D�Q�O�Õ���W�X�W�D�U�D�N�����N�H�Q�G�L�O�H�U�L�Q�L���J�|�V�W�H�U�J�H���H�N�R�Q�R�P�L�V�L�Q�H���G�k�K�L�O 

�H�W�P�H�Q�L�Q�� �\�R�O�O�D�U�Õ�Q�Õ�� �V�•�U�H�N�O�L�� �\�H�Q�L�G�H�Q�� �•�U�H�W�P�H�O�L�G�L�U�O�H�U���� �g�\�N�• ve 

�J�|�V�W�H�U�J�H�� �H�N�R�Q�R�P�L�V�L�Q�L�Q�� �J�•�F�•�� ��������-���������� �N�Õ�ú�Õ�Q�G�D�� �.�D�U�V�¶�D��

�\�Õ�O�O�D�U�G�Õ�U�� �J�L�G�H�Q�� �W�U�H�Q�L�Q�� �E�L�O�H�W�O�H�U�L�Q�G�H�� �\�D�ú�D�Q�D�Q�� �N�D�U�D�E�R�U�V�D�� �K�D�O�L�� �L�O�H��

�D�Q�O�D�ú�Õ�O�D�E�L�O�L�U�����0�H�N�k�Q�O�D�U �Y�H���G�H�V�W�L�Q�D�V�\�R�Q�O�D�U���D�Q�F�D�N���|�\�N�•�O�H�U�L�\�O�H���E�L�U��

�³�D�X�U�D�´���H�G�L�Q�H�E�L�O�P�H�N�W�H�G�L�U���� 

�.�$�<�1�$�.�d�$ 

�$�U�Õ�Q�����6�������<�|�Q�H�W�H�Q����������������������Safranbolu'da Zaman [Sinema Filmi]. 

�$�U�V�O�D�Q�����(���������������������)�L�O�P�O�H�U�L�Q���3�D�U�O�D�\�D�Q���<�Õ�O�G�Õ�]�Õ�����h�U�•�Q�O�H�U����Otomotiv Dergisi(98), 

123-126. 

�$�\�G�R�÷�D�Q���� �'���� ���������������� �.�h�5�(�6�(�/�/�(�ù�0�(���� �%�8�1�$�/�,�0�� �9�(�� �7�h�5�.��

�6�ø�1�(�0�$�6�,�¶�1�'�$�� �ø�6�7�$�1�%�8�/�� �ø�0�*�(�6�ø����International Congress 

of Management, Economy and Policy | Proceedings Book (s. 99-

�������������ø�V�W�D�Q�E�X�O�����,�&�2�0�(�3�� 

Babacan, M. (2015). Nedir Bu Reklam. �ø�V�W�D�Q�E�X�O�����%�H�W�D���<�D�\�Õ�Q�O�D�U�Õ�� 

Barthes, R. (2016). Camera Lucida. �ø�V�W�D�Q�E�X�O�����$�O�W�Õ�N�Õ�U�N�E�H�ú���<�D�\�Õ�Q�� 

Bauman, Z. (1999). �.�•�U�H�V�H�O�O�H�ú�P�H���� �7�R�S�O�X�P�V�D�O���6�R�Q�X�o�O�D�U�Õ�� ���$���� �<�Õ�O�P�D�]���� �d�H�Y������

�ø�V�W�D�Q�E�X�O�����$�\�U�Õ�Q�W�Õ���<�D�\�Õ�Q�O�D�U�Õ�� 

�%�D�X�P�D�Q�����=���������������������7�X�U�L�V�W���6�H�Q�G�U�R�P�X�������$�����)�U�D�Q�N�O�L�Q�����5�|�S�R�U�W�D�M���<�D�S�D�Q�� 

Benjamin, W. (2004). Pasajlar. ���$���� �&�H�P�D�O���� �d�H�Y������ �ø�V�W�D�Q�E�X�O���� �<�D�S�Õ�� �.�U�H�G�L��

�<�D�\�Õ�Q�O�D�U�Õ�� 

�&�X�O�O�H�U�����-���������������������7�X�U�L�]�P�L�Q���*�|�V�W�H�U�J�H�E�L�O�L�P�L����Cogito(59), 95-112. 

Diken, B., & Laustsen, C. B. (2016). Filmlerle Sosyoloji. �ø�V�W�D�Q�E�X�O���� �0�H�W�L�V��

�<�D�\�Õ�Q�O�D�U�Õ�� 

Gaura, M. (2018, 4 4). Dubrovnik map: Explore Dubrovnik Old Town with 

our Dubrovnik city map. GoDubrovnik: 

https://www.godubrovnik.com/news/dubrovnik-map-of-old-

�W�R�Z�Q���D�P�S���D�G�U�H�V�L�Q�G�H�Q���D�O�Õ�Q�G�Õ 

Goffman, E. (2009). �*�•�Q�O�•�N�� �<�D�ú�D�P�G�D�� �%�H�Q�O�L�÷�L�Q�� �6�X�Q�X�P�X�� �ø�V�W�D�Q�E�X�O���� �0�H�W�L�V��

�<�D�\�Õ�Q�O�D�U�Õ�� 

�*�|�O�H�����0���������������������8�]�D�N���%�L�U���%�D�O�Õ�N�o�Õ���.�|�\�•�Q�•���6�X�V�P�D�N����Cogito(59), 75-80. 

Guidetrip. (2018, 4 4). Welcome To King's Landing - Game Of Thrones Tour 

- Guidetrip.com. 

http://www.guidetrip.com/s/Croatia/Dubrovnik/The-game-of-

thrones-�W�R�X�U���D�G�U�H�V�L�Q�G�H�Q���D�O�Õ�Q�G�Õ 

�ø�Q�W�H�U�Q�H�W�+�D�E�H�U�����������������������������������%�D�U�W�Õ�Q�
�Õ�Q���ú�D�Q�V�Õ���I�L�O�P�O�H���D�o�Õ�O�G�Õ�� 4 4, 2018 tarihinde 

�ø�Q�W�H�U�Q�H�W�+�D�E�H�U���� �K�W�W�S�������Z�Z�Z���L�Q�W�H�U�Q�H�W�K�D�E�H�U���F�R�P���E�D�U�W�L�Q�L�Q-sansi-

filmle-acildi-1015�������K���K�W�P���D�G�U�H�V�L�Q�G�H�Q���D�O�Õ�Q�G�Õ 

�.�X�U�o�H�Q�O�L�����<�������<�|�Q�H�W�H�Q�����������������������*�|�Q�G�H�U�L�O�P�H�P�L�ú���0�H�N�W�X�S�O�D�U [Sinema Filmi]. 

�2�÷�X�]�����$�������<�|�Q�H�W�H�Q����������������������Mutluluk [Sinema Filmi]. 

�3�H�O�W�H�N�R�÷�O�X���� �)���� �%���� �����������������.�D�Y�U�D�P�� �Y�H�� �.�X�U�D�P�O�D�U�Õ�\�O�D�� �5�H�N�O�D�P�� �ø�V�W�D�Q�E�X�O���� �%�H�W�D��

�<�D�\�Õ�Q�F�Õ�O�Õ�N�� 

�3�H�W�H�U�V�H�Q�����:�������<�|�Q�H�W�Hn). (2004). Truva [Sinema Filmi]. 

�6�D�Q�D�O�%�D�V�Õ�Q���������������������'�R�÷�X���(�N�V�S�U�H�V�L���G�H�÷�L�O���
�,�Q�V�W�D�J�U�D�P���(�N�V�S�U�H�V�L�
�����6�D�Q�D�O���%�D�V�Õ�Q, s. 

http://www.sanalbasin.com/dogu-ekspresi-degil-instagram-

ekspresi-�������������������������������������������W�D�U�L�K�L�Q�G�H���D�O�Õ�Q�G�Õ 

Simmel, G. (2014). �3�D�U�D�Q�Õ�Q���)�H�O�V�H�I�H�V�L�� �ø�V�W�D�Q�E�X�O�����ø�W�K�D�N�L���<�D�\�Õ�Q�O�D�U�Õ�� 

Sontag, S. (2008). �)�R�W�R�÷�U�D�I���h�]�H�U�L�Q�H�� �ø�V�W�D�Q�E�X�O�����$�O�W�Õ�N�Õ�U�N�E�H�ú���<�D�\�Õ�Q�� 

�6�•�D�O�S���� �7���� �$���� ����������������Zamanmekan Kuram ve Sinema. �ø�V�W�D�Q�E�X�O���� �%�D�÷�O�D�P��

�<�D�\�Õ�Q�O�D�U�Õ�� 

Urbain, J.-�'���������������������<�R�O�F�X���Y�H���ø�N�L�]�L���\�D���G�D�����6�D�K�W�H�����.�D�U�P�D�ú�D�V�Õ����Cogito(59), 67-

74. 

Urry, J. (1999). �0�H�N�D�Q�O�D�U�Õ���7�•�N�H�W�P�H�N�� �ø�V�W�D�Q�E�X�O�����$�\�U�Õ�Q�W�Õ���\�D�\�Õ�Q�O�D�U�Õ�� 

Urry, J. (2009). �7�X�U�L�V�W���%�D�N�Õ�ú�Õ�� �$�Q�N�D�U�D�����%�L�O�J�H�V�X���<�D�\�Õ�Q�F�Õ�O�Õ�N�� 

�<�D�Q�P�D�]���� �3���� ���������������� �7�X�U�L�]�P�� �7�D�Q�Õ�W�Õ�P�Õ�Q�G�D�� �6�L�Q�H�P�D�Q�Õ�Q�� �5�R�O�•�����*�•�P�•�ú�K�D�Q�H��

�h�Q�L�Y�H�U�V�L�W�H�V�L���ø�O�H�W�L�ú�L�P���)�D�N�•�O�W�H�V�L���(�O�H�N�W�U�R�Q�L�N���'�H�U�J�L�V�L(2), 112-139. 

�<�Õ�O�P�D�]�����&�������	���%�D�O�W�D�F�Õ�����$�����7�������<�|�Q�H�W�H�Q�O�H�U����������������������Hokkabaz [Sinema Filmi]. 

�<�Õ�O�P�D�]�����+�������	���<�R�O�D�O�����0���������������������)�,�/�0���7�8�5�,�=�0�,�����'�(�6�7�,�1�$�6�<�2�1�/�$�5�,�1��

�3�$�=�$�5�/�$�1�0�$�6�,�1�'�$�� �)�ø�/�0�/�(�5�ø�1�� �5�2�/�h����ANADOLU 

�h�1�,�9�(�5�6�,�7�(�6�,���6�2�6�<�$�/���%�,�/�,�0�/�(�5���'�(�5�*�,�6�,������(1), 175-1952. 

�=�D�L�P�����'�������<�|�Q�H�W�H�Q������������96). �7�D�E�X�W�W�D���5�|�Y�D�ú�D�W�D [Sinema Filmi]. 

 

 
 



                      
 
 
 
 

 

 
 

SETSCI Conference Indexing System, 
Volume 2 (2018), 281-287 

 
�$�o�Õ�N���2�I�L�V�O�H�U�G�H���d�D�÷�U�Õ���0�H�U�N�H�]�L���0�D�V�D�O�D�U�Õ�Q�Õ�Q���g�]�H�O�O�L�N�O�H�U�L�Q�L�Q���d�D�O�Õ�ú�D�Q�O�D�U�Õ�Q��

Memnuniyetine Etkilerinin Belirlenmesi  
Ahmet Mestan1*�����.�H�P�D�O���<�Õ�O�G�Õ�U�Õ�P2 �D�Q�G���$�\�ú�H�Q���g�]�N�D�Q3 

1 �*�D�]�L���h�Q�L�Y�H�U�V�L�W�H�V�L�����)�H�Q���%�L�O�L�P�O�H�U�L���(�Q�V�W�L�W�•�V�•�����$�Q�N�D�U�D�����7�•�U�N�L�\�H 
2 �*�D�]�L���h�Q�L�Y�H�U�V�L�W�H�V�L�����0�R�E�L�O�\�D���Y�H���'�H�N�R�U�D�V�\�R�Q���%�|�O�•�P�•�����$�Q�N�D�U�D�����7�•�U�N�L�\�H 

3 �+�D�F�H�W�W�H�S�H���8�Q�L�Y�������ø�o���0�L�P�D�U�O�Õ�N���Y�H���d�H�Y�U�H���7�D�V�D�U�Õ�P�Õ���%�|�O�•�P�•�����$�Q�N�D�U�D�����7�•�U�N�L�\�H 
*Corresponding author: ahmetmestan@yahoo.com 

+Speaker: ahmetmestan@yahoo.com 
Presentation/Paper Type: Oral / Abstract 

 
�g�]�H�W �± �%�X�� �o�D�O�Õ�ú�P�D�G�D���� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �G�Õ�ú�� �P�H�N�D�Q�O�D�� �E�D�÷�O�D�Q�W�Õ�O�Õ�� �D�o�Õ�N�� �R�I�L�V�O�H�U�G�H�� �o�H�Y�U�H�V�H�O�� �N�R�ú�X�O�O�D�U�Õ�Q�� �R�O�X�P�O�X�� �\�|�Q�G�H�� �J�H�O�L�ú�W�L�U�L�O�P�H�V�L�� �Y�H��
�R�I�L�V�O�H�U�G�H�� �N�X�O�O�D�Q�Õ�O�D�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �N�R�Q�I�R�U�� �N�R�ú�X�O�O�D�U�Õ�Q�Õ�Q�� �L�\�L�O�H�ú�W�L�U�L�O�P�H�V�L�� �D�P�D�o�O�D�Q�P�Õ�ú�W�Õ�U���� �d�D�O�Õ�ú�P�D�G�D�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L��
�P�D�V�D�O�D�U�Õ�Q�Õ�Q���|�]�H�O�O�L�N�O�H�U�L�Q�L�����S�H�Q�F�H�U�H���\�D�N�Õ�Q�Õ�Q�D���R�W�X�U�D�Q���R�I�L�V���o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�Õ�Q���R�U�W�D���Y�H���L�o���N�Õ�V�Õ�P�O�D�U�G�D���R�W�X�U�D�Q�O�D�U�D���R�U�D�Q�O�D���G�D�K�D���R�O�X�P�O�X���\�|nde 
�D�O�J�Õ�O�D�\�D�U�D�N�� �G�H�÷�H�U�O�H�Q�G�L�U�H�F�H�N�O�H�U�L���� �D�\�U�Õ�F�D�� �R�U�W�D�|�÷�U�H�W�L�P�O�L�O�H�U�L�Q�� �\�•�N�V�H�N�|�÷�U�H�W�L�P�O�L�O�H�U�H�� �R�U�D�Q�O�D�� �G�D�K�D�� �R�O�X�P�O�X�� �\�|�Q�G�H�� �D�O�J�Õ�O�D�\�D�U�D�N��
�G�H�÷�H�U�O�H�Q�G�L�U�H�F�H�N�O�H�U�L�� �Y�D�U�V�D�\�Õ�O�P�D�N�W�D�G�Õ�U���� �%�X�� �D�U�D�ú�W�Õ�U�P�D�� �Y�D�U�V�D�\�Õ�P�O�D�U�Õ�Q�Õ�� �W�H�V�W���H�W�P�H�N�� �L�o�L�Q�� �%�L�O�N�H�Q�W���&�H�Q�W�H�U�� �$�9�0�¶�G�H�� �E�X�O�X�Q�D�Q�� �E�•�\�•�N�� �E�L�U��
�o�D�÷�U�Õ���P�H�U�N�H�]�L�Q�L�Q���D�o�Õ�N���R�I�L�V�L���G�H�Q�H�\���R�U�W�D�P�Õ���R�O�D�U�D�N���V�H�o�L�O�P�L�ú���R�O�X�S�����E�X���R�I�L�V�W�H���o�D�O�Õ�ú�D�Q���������N�D�W�Õ�O�Õ�P�F�Õ�\�D���D�U�D�ú�W�Õ�U�P�D���D�Q�N�H�W�L���X�\�J�X�O�D�Q�P�Õ�ú�W�Õ�U����
�6�R�Q�X�o�W�D���� �S�H�Q�F�H�U�H�� �\�D�N�Õ�Q�Õ�Q�D�� �R�W�X�U�D�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �R�U�W�D�� �Y�H�� �L�o�� �N�Õ�V�Õ�P�O�D�U�G�D�� �R�W�X�U�D�Q�O�D�U�D�� �R�U�D�Q�O�D�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �o�D�O�Õ�ú�P�D�� �P�D�V�D�O�D�U�Õ�Q�Õ�� �G�D�K�D��
�³�U�D�K�D�W-�N�R�Q�I�R�U�O�X�´�� �R�O�D�U�D�N�� �G�H�÷�H�U�O�H�Q�G�L�U�G�L�÷�L���� �D�\�U�Õ�F�D�� �R�U�W�D�|�÷�U�H�W�L�P�O�L�O�H�U�L�Q���� �\�•�N�V�H�N�|�÷�U�H�W�L�P�O�L�O�H�U�H�� �R�U�D�Q�O�D�� �G�D�K�D�� �³�U�D�K�D�W-�N�R�Q�I�R�U�O�X�´����
�³�N�X�O�O�D�Q�Õ�ú�O�Õ�´�� �Y�H�� �³�|�O�o�•�O�H�U�L�� �\�H�W�H�U�O�L�´�� �R�O�D�U�D�N�� �G�H�÷�H�U�O�H�Q�G�L�U�G�L�÷�L�� �E�H�O�L�U�O�H�Q�P�L�ú�W�L�U���� �g�]�H�W�O�H���� �D�o�Õ�N�� �R�I�L�V�W�H�� �E�X�O�X�Q�D�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q��
�N�R�Q�X�P�X���Y�H���J�H�Q�H�O���|�]�H�O�O�L�N�O�H�U�L�Q�L�Q���o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L���•�]�H�U�L�Q�G�H���|�Q�H�P�O�L���H�W�N�L�O�H�U�H���V�D�K�L�S���R�O�G�X�÷�X���V�|�\�O�H�Q�H�E�L�O�L�U�� 
 
Anahtar Kelimeler �± �$�o�Õ�N���R�I�L�V�����o�D�÷�U�Õ���P�H�U�N�H�]�L�����L�o���P�H�N�D�Q���W�D�V�D�U�Õ�P�Õ�����o�D�O�Õ�ú�P�D���P�D�V�D�V�Õ 

 
Effects of User Satisfaction on the Characteristics of Call Center Tables 

used in Open-Plan Offices 
 
Abstract �± In this study, it is aimed that positive direction for development of environmental conditions in employees' exterior 
space related open-plan office and improvement of comfort conditions of the call center tables using in the office. In the study, 
characteristics of call center tables; it is assumed that the office employees sitting near the window will evaluate by perceiving 
more positive direction than center and inner parts and will evaluate the secondary education more positively than the higher 
education. To test this research hypothesis the experiment environment at big call center's open-plan office in Bilkent Center 
AVM was selected; research survey was applied by this office's 92 participants. As a result, call center work table are 
considered "comfortable" who is sitting near the window than center and inner parts, also evaluated the secondary education as 
"comfortable", "useful" and "measurements are sufficient" compared to higher education. Summarily, said that important 
effects on consideration of employees place and general characteristics of the call center table in open-plan office. 
 
Keywords �± Open-plan office, call center, interior design, work table

I. �*�ø�5�ø�ù 
�%�L�O�J�L�� �Y�H�� �L�O�H�W�L�ú�L�P�� �W�H�N�Q�R�O�R�M�L�O�H�U�L�Q�L�Q�� �G�•�Q�\�D�� �o�D�S�Õ�Q�G�D�� �K�Õ�]�O�D��

�\�D�\�Õ�O�P�D�V�Õ�� �L�O�H�� �E�X�� �G�R�÷�U�X�O�W�X�G�D�� �K�L�]�P�H�W�� �Y�H�U�H�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L��
�H�Q�G�•�V�W�U�L�V�L�� �|�]�H�O�O�L�N�O�H�� ���������¶�O�D�U�G�D�Q�� �V�R�Q�U�D�� �R�O�G�X�N�o�D�� �|�Q�H�P�O�L�� �E�L�U�� �L�ú��
�J�•�F�•�� �K�D�O�L�Q�H�� �J�H�O�P�L�ú�W�L�U��[1]-[4]���� �d�D�÷�U�Õ�� �P�H�U�N�H�]�O�H�U�L�� �o�H�ú�L�W�O�L��
�N�X�U�X�O�X�ú�O�D�U�Õ�Q�� �Y�H�\�D�� �I�L�U�P�D�O�D�U�Õ�Q���W�H�O�H�I�R�Q�� �L�O�H�� �P�•�ú�W�H�U�L�O�H�U�L�Q�H�� �K�L�]�P�H�W��
�H�W�P�H�� �Y�H�\�D�� �S�D�]�D�U�O�D�P�D�� �\�R�O�O�D�U�Õ�� �E�X�O�D�E�L�O�G�L�÷�L�� �R�I�L�V�� �R�U�W�D�P�O�D�U�Õ�G�Õ�U����
�.�Õ�V�D�F�D���P�•�ú�W�H�U�L�Q�L�Q���W�H�O�H�I�R�Q�����V�P�V�����H-posta, web, faks, IVR (sesli 
�\�D�Q�Õ�W�� �V�L�V�W�H�P�L���� �Y�H�� �E�H�Q�]�H�U�L�� �\�|�Q�W�H�P�O�H�U�O�H�� �\�D�S�W�Õ�÷�Õ�� �o�D�÷�U�Õ�V�Õ�Q�Õ�Q�� �E�L�U��
�P�H�U�N�H�]�� �W�D�U�D�I�Õ�Q�G�D�Q�� �H�O�H�� �D�O�Õ�Q�P�D�V�Õ�� �R�O�D�U�D�N�� �W�D�Q�Õ�P�O�D�Q�P�D�N�W�D�G�Õ�U����
�*�•�Q�•�P�•�]�� �G�•�Q�\�D�V�Õ�Q�G�D�� �R�U�W�D�O�D�P�D�� ������ �P�L�O�\�R�Q�X�Q�� �•�]�H�U�L�Q�G�H�� �L�Q�V�D�Q��
�o�D�÷�U�Õ�� �P�H�U�N�H�]�O�H�U�L�Q�G�H�� �o�D�O�Õ�ú�P�D�N�W�D�G�Õ�U���� �%�X�Q�X�Q�O�D�� �E�L�U�O�L�N�W�H�� �o�D�÷�U�Õ��
�P�H�U�N�H�]�L�� �L�ú�� �J�•�F�•�Q�•�Q�� �|�Q�•�P�•�]�G�H�N�L�� �R�Q�� �\�Õ�O�� �E�R�\�X�Q�F�D�� �\�•�]�G�H�� �H�O�O�L��
�R�U�D�Q�Õ�Q�G�D���D�U�W�P�D�V�Õ���E�H�N�O�H�Q�P�H�N�W�H�G�L�U��[5].  

�d�D�÷�G�D�ú�� �R�I�L�V�� �W�D�V�D�U�Õ�P�Õ�Q�G�D�� �E�•�\�•�N�� �U�R�O �R�\�Q�D�\�D�Q�� �D�o�Õ�N�� �R�I�L�V��
�P�H�N�D�Q�O�D�U�Õ�� �J�H�Q�H�O�� �R�O�D�U�D�N�� �E�L�U�H�\�V�H�O�� �o�D�O�Õ�ú�P�D�\�D�� �R�O�G�X�÷�X�� �N�D�G�D�U���� �L�\�L��
�K�D�E�H�U�O�H�ú�P�H���Y�H���H�N�L�S���o�D�O�Õ�ú�P�D�V�Õ�Q�D���G�D���X�\�J�X�Q���R�O�P�D�O�Õ�G�Õ�U��[6]�����d�D�÷�U�Õ��
�P�H�U�N�H�]�L�� �D�o�Õ�N�� �R�I�L�V�O�H�U�L�Q�G�H�� �L�V�H�� �H�N�L�S�� �o�D�O�Õ�ú�P�D�V�Õ�Q�G�D�Q�� �]�L�\�D�G�H��
�P�•�ú�W�H�U�L�� �L�O�H�� �L�O�H�W�L�ú�L�P�� �N�X�U�X�O�D�Q�� �E�L�U�H�\�V�H�O�� �E�L�U�� �V�L�V�W�H�P�� �L�ú�O�H�P�H�N�W�H�G�L�U. 
�%�X�� �G�R�÷�U�X�O�W�X�G�D�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �D�o�Õ�N�� �R�I�L�V�O�H�U�L�Q�G�H�� �G�D�K�D�� �o�R�N��
�E�L�U�H�\�V�H�O�� �o�D�O�Õ�ú�P�D�\�D�� �\�|�Q�H�O�L�N�� �W�D�V�D�U�Õ�P�� �J�|�]�H�W�L�O�P�H�N�W�H�G�L�U���� �$�\�Q�Õ��
�]�D�P�D�Q�G�D���� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �o�D�O�Õ�ú�P�D�� �G�•�]�H�Q�L�� �J�H�Q�H�O�� �R�O�D�U�D�N�� �G�X�\�X�V�D�O��
�Y�H�� �J�|�U�V�H�O�� �H�W�N�L�O�H�ú�L�P�� �L�o�L�Q�G�H�G�L�U [7]���� �0�H�Y�F�X�W�W�D�� �\�D�S�Õ�O�D�Q�� �L�ú�� �V�H�V��
�G�H�÷�H�U�L�� �R�O�D�U�D�N�� �P�•�ú�W�H�U�L�O�H�U���L�O�H�� �W�H�O�H�I�R�Q�G�D�� �N�R�Q�X�ú�X�O�X�U�N�H�Q���� �D�\�Q�Õ��
�D�Q�G�D�� �J�|�U�V�H�O�� �G�H�÷�H�U�� �R�O�D�U�D�N�� �E�L�O�J�L�V�D�\�D�U�� �H�N�U�D�Q�Õ�Q�D�� �E�L�O�J�L�O�H�U�� �J�L�U�L�O�L�S��
�J�H�U�H�N�O�L�� �L�ú�O�H�P�O�H�U�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�P�H�N�W�H�G�L�U���� �d�D�÷�U�Õ�� �P�H�U�N�H�]�L��
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�� �H�O�H�N�W�U�R�Q�L�N�� �F�L�K�D�]�O�D�U�Õ�� �N�X�O�O�D�Q�G�Õ�÷�Õ�Q�G�D�Q�� �o�D�O�Õ�ú�P�D��
�S�H�U�I�R�U�P�D�Q�V�O�D�U�Õ�� �L�V�H�� �W�H�O�H�I�R�Q�� �Y�H�� �E�L�O�J�L�V�D�\�D�U�� �•�]�H�U�L�Q�H��
o�G�D�N�O�D�Q�P�D�N�W�D�G�Õ�U�� 
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�*�H�Q�H�O���R�O�D�U�D�N���R�I�L�V���P�H�N�D�Q�O�D�U�Õ�Q�G�D���L�ú���Y�H�U�L�P�L���L�o�L�Q���J�H�U�H�N�O�L���R�U�W�D�P��
�|�]�H�O�O�L�N�O�H�U�L�Q�L�Q�� �V�D�÷�O�D�Q�D�P�D�P�D�V�Õ�� �Q�H�G�H�Q�L�\�O�H���� �L�V�W�H�Q�L�O�H�Q�� �G�•�]�H�\�G�H�� �L�ú��
�Y�H�U�L�P�O�L�O�L�÷�L�Q�L�Q�� �H�O�G�H�� �H�G�L�O�H�P�H�G�L�÷�L�� �Y�H�� �L�K�W�L�\�D�o�� �G�X�\�X�O�D�Q��
�|�]�H�O�O�L�N�O�H�U�L�Q�� �H�N�V�L�N�O�L�÷�L�Q�G�H�Q�� �N�D�\�Q�D�N�O�D�Q�D�Q�� �I�L�]�L�N�V�H�O�� �Y�H�� �S�V�L�N�R�O�R�M�L�N��
�V�D�÷�O�Õ�N �S�U�R�E�O�H�P�O�H�U�L�Q�L�Q�� �R�O�X�ú�W�X�÷�X�� �J�|�]�O�H�Q�P�H�N�W�H�G�L�U���� �%�X�� �Q�R�N�W�D�G�D�Q��
�K�D�U�H�N�H�W�O�H���� �R�I�L�V�� �L�o�� �G�R�Q�D�W�Õ�� �H�O�H�P�D�Q�O�D�U�Õ�Q�Õ�Q�� �|�]�H�O�O�L�N�O�H�U�L�� ���|�O�o�•�V�•����
�P�D�O�]�H�P�H�V�L���� �U�H�Q�J�L���� �G�R�N�X�V�X�� �Y�E������ �L�O�H�� �P�H�N�D�Q�Õ�Q�� �o�H�Y�U�H�V�H�O��
�|�]�H�O�O�L�N�O�H�U�L�� ���P�H�N�D�Q�Õ�Q�� �Õ�V�Õ�V�Õ���� �J�•�U�•�O�W�•�� �G�•�]�H�\�L���� �D�\�G�Õ�Q�O�D�W�P�D�V�Õ�� �Y�E������
�N�X�O�O�D�Q�Õ�F�Õ�Q�Õ�Q�� �L�ú�� �Y�H�U�L�P�O�L�O�L�÷�L�Q�L �Y�H�� �S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ�� �H�W�N�L�O�H�P�H�N�W�H�G�L�U��
[8]-[14]. �2�I�L�V�O�H�U�� �•�]�H�U�L�Q�H�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�H�Q�� �o�D�O�Õ�ú�P�D�O�D�U�G�D����
�N�X�O�O�D�Q�Õ�F�Õ�O�D�U���L�o�L�Q���E�H�O�L�U�O�H�Q�H�F�H�N���R�I�L�V���W�L�S�L���Y�H���G�R�Q�D�W�Õ���H�O�H�P�D�Q�O�D�U�Õ�Q�Õ�Q��
�N�X�O�O�D�Q�Õ�P�� �D�P�D�F�Õ�Q�D�� �X�\�J�X�Q�� �R�O�P�D�V�Õ�� �J�H�U�H�N�W�L�÷�L�� �Y�X�U�J�X�O�D�Q�P�Õ�ú�W�Õ�U 
[11], [15]���� �'�R�÷�U�X�� �E�L�U�� �R�I�L�V�� �\�H�U�O�H�ú�L�P�L�� �L�O�H�� �J�|�U�V�Hl mahremiyet, 
�N�R�O�D�\�� �L�O�H�W�L�ú�L�P���� �E�L�U�H�\�V�H�O�� �Y�H�� �N�X�O�O�D�Q�Õ�ú�O�Õ�� �G�H�S�R�O�D�P�D�� �D�O�D�Q�O�D�U�Õ�Q�Õ�Q��
�V�D�÷�O�D�Q�P�D�V�Õ���� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �•�U�H�W�L�P�� �Y�H�� �R�U�J�D�Q�L�]�D�V�\�R�Q��
�S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ�� �R�O�X�P�O�X�� �\�|�Q�G�H�� �D�U�W�Õ�U�G�Õ�÷�Õ�Q�Õ�� �J�|�V�W�H�U�P�H�N�W�H�G�L�U [12], 
[16]. �%�X�Q�X�Q�O�D�� �E�L�U�O�L�N�W�H���� �R�I�L�V�� �L�o�� �P�H�N�D�Q�� �W�D�V�D�U�Õ�P�Õ�Q�G�D�� �N�X�O�O�D�Q�Õ�O�D�Q��
mekansal nite�O�L�N�O�H�U�L�Q�� ���U�H�Q�N���� �G�R�N�X���� �P�D�O�]�H�P�H���� �|�O�o�•����
�I�R�Q�N�V�L�\�R�Q�H�O�� �G�R�Q�D�W�Õ�O�D�U�� �Y�E������ �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �P�H�P�Q�X�Q�L�\�H�W�L�� �Y�H��
�S�H�U�I�R�U�P�D�Q�V�O�D�U�Õ���•�]�H�U�L�Q�G�H���R�O�G�X�N�o�D���R�O�X�P�O�X���H�W�N�L�O�H�U���\�D�U�D�W�P�D�N�W�D�G�Õ�U��
[17]. 

Sundstrom ve ark. [18] �D�U�D�ú�W�Õ�U�P�D�O�D�U�Õ�Q�G�D�����I�L�]�L�N�V�H�O���N�D�S�D�O�Õ�O�Õ�÷�Õ�Q��
�D�O�J�Õ�O�D�Q�D�Q�� �o�D�O�Õ�ú�P�D�� �D�O�D�Q�Õ�Q�Õ�Q�� �P�D�K�U�H�P�L�\�H�W�L�� �L�O�H�� �L�O�J�L�O�L�� �R�O�G�X�÷�X�Q�X��
�E�H�O�L�U�W�P�L�ú�O�H�U�G�L�U���� �6�W�R�Q�H��[19] ile �<�Õ�O�G�Õ�U�Õ�P�� �Y�H�� �D�U�N�� [11] �D�o�Õ�N��
�R�I�L�V�O�H�U�G�H�� �P�D�K�U�H�P�L�\�H�W�� �Y�H�� �o�D�O�Õ�ú�P�D�� �S�H�U�I�R�U�P�D�Q�V�Õ�� �L�o�L�Q�� �o�D�O�Õ�ú�P�D��
�P�D�V�D�O�D�U�Õ�Q�Õ�� �D�\�Õ�U�D�Q�� �E�|�O�•�F�•�O�H�U�L�Q�L�Q�� �\�•�N�V�H�N�O�L�N�� �|�O�o�•�O�H�U�L�Q�L�Q�� �|�Q�H�P�O�L��
�E�L�U�� �H�W�N�H�Q�� �R�O�G�X�÷�X�Q�X�� �R�U�W�D�\�D�� �N�R�\�P�X�ú�O�D�U�G�Õ�U���� �*�H�Q�H�O�� �R�O�D�U�D�N����
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �P�H�P�Q�X�Q�L�\�H�W�L���� �P�D�K�U�H�P�L�\�H�W�L�� �Y�H�� �L�O�H�W�L�ú�L�P�L���� �o�D�O�Õ�ú�P�D��
�R�U�W�D�P�Õ�Q�G�D�� �N�X�O�O�D�Q�Õ�O�D�Q�� �E�|�O�•�F�•�O�H�U�L�Q�� �\�•�N�V�H�N�O�L�÷�L�Q�H�� �E�D�÷�O�Õ�� �R�O�D�U�D�N��
�R�O�X�P�O�X�� �\�|�Q�G�H�� �D�U�W�D�E�L�O�P�H�N�W�H�G�L�U��[18], [20]. �%�X�Q�X�Q�� �\�D�Q�Õ�� �V�Õ�U�D����
�o�H�ú�L�W�O�L�� �o�D�O�Õ�ú�P�D�O�D�U���� �N�L�ú�L�\�H�� �D�L�W�� �R�O�P�D�\�D�Q�� �R�U�W�D�P�O�D�U�G�D�� �J�•�U�•�O�W�•��
�G�•�]�H�\�L�Q�L�Q�� �D�U�W�P�D�V�Õ�Q�G�D�Q���G�R�O�D�\�Õ�� �G�L�N�N�D�W�L�Q�� �G�D�÷�Õ�O�G�Õ�÷�Õ�Q�Õ�� �Y�H��
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �G�D�K�D�� �o�R�N�� �P�D�K�U�H�P�L�\�H�W�H�� �L�K�W�L�\�D�o�� �G�X�\�G�X�N�O�D�U�Õ�Q�Õ��
�J�|�V�W�H�U�P�H�N�W�H�G�L�U��[21]. �0�D�K�U�H�P�L�\�H�W�� �J�•�U�•�O�W�•�� �Y�H�� �G�L�N�N�D�W��
�G�D�÷�Õ�Q�Õ�N�O�Õ�÷�Õ�Q�Õ�Q�� �|�Q�•�Q�H�� �J�H�o�L�O�P�H�V�L�� �E�D�N�Õ�P�Õ�Q�G�D�Q�� �|�Q�H�P�O�L��
�R�O�P�D�N�W�D�G�Õ�U�����g�U�Q�H�÷�L�Q�����0�L�W�D�O���Y�H���D�U�N����[22] ve Sundstrom ve ark. 
[23], �D�o�Õ�N �S�O�D�Q�� �W�L�S�L�Q�H�� �V�D�K�L�S�� �E�L�U�� �R�I�L�V�W�H�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���� �G�L�÷�H�U��
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �V�H�V�O�H�U�L�Q�G�H�Q���� �E�L�O�J�L�V�D�\�D�U���� �\�D�]�Õ�F�Õ���� �N�O�D�Y�\�H�� �J�L�E�L��
�V�H�V�O�H�U�G�H�Q�� �Y�H�� �L�Q�V�D�Q�O�D�U�Õ�Q�� �R�I�L�V�H�� �J�H�O�L�ú�� �J�L�G�L�ú�O�H�U�L�Q�G�H�� �R�O�X�ú�D�Q��
�V�H�V�O�H�U�G�H�Q�� �G�R�O�D�\�Õ�� �U�D�K�D�W�V�Õ�]�� �R�O�G�X�N�O�D�U�Õ�Q�Õ�� �Y�H�� �o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�Õ�Q��
�E�|�O�•�Q�G�•�÷�•�Q�•�� �V�Õ�N�O�Õ�N�O�D�� �G�L�O�H�� �J�H�W�L�U�P�L�ú�O�Hrdir. Her ne kadar 
Leather ve ark. [24] �R�U�W�D�P�� �J�•�U�•�O�W�•�� �V�H�Y�L�\�H�O�H�U�L�Q�L�Q�� �L�ú��
�P�H�P�Q�X�Q�L�\�H�W�L���� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �U�H�I�D�K�Õ�� �Y�H�\�D�� �R�U�W�D�N�� �o�D�O�Õ�ú�P�D�O�D�U��
�•�]�H�U�L�Q�G�H�� �G�R�÷�U�X�G�D�Q�� �E�L�U�� �H�W�N�L�V�L�� �R�O�P�D�G�Õ�÷�Õ�Q�Õ�� �J�|�V�W�H�U�G�L�\�V�H�� �G�H����
Boyce [25], �\�D�N�O�D�ú�Õ�N�� �������� �N�L�ú�L�� �•�]�H�U�L�Q�G�H�� �J�H�U�o�H�N�O�H�ú�W�L�U�G�L�÷�L��
�D�U�D�ú�W�Õ�U�P�D�V�Õ�Q�G�D���� �D�o�Õ�N�� �S�O�D�Q�O�Õ�� �E�L�U�� �R�I�L�V�W�H���� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �\�D�U�Õ�V�Õ�Q�G�D�Q��
�I�D�]�O�D�V�Õ�Q�Õ�Q�� �W�H�O�H�I�R�Q�� �Y�H�� �L�Q�V�D�Q�� �V�H�V�L�� �J�L�E�L�� �H�W�P�H�Q�O�H�U�G�H�Q�� �G�R�O�D�\�Õ��
�U�D�K�D�W�V�Õ�]���R�O�G�X�÷�X�Q�X���R�U�W�D�\�D���N�R�\�P�X�ú�W�X�U���� 

�*�•�Q�•�P�•�]�� �o�D�O�Õ�ú�P�D�� �D�O�D�Q�O�D�U�Õ�� �E�L�O�J�L�V�D�\�D�U�� �R�G�D�N�O�Õ�� �o�D�O�Õ�ú�P�D�\�D��
�G�D�\�D�O�Õ�� �R�O�G�X�÷�X�Q�G�D�Q��[26] �\�D�S�D�\�� �D�\�G�Õ�Q�O�Õ�N�� �G�H�÷�H�U�L�� �G�D�K�D�� �D�]�� �Y�H��
optimum �G�R�÷�D�O�� �D�\�G�Õ�Q�O�Õ�N�� �G�•�]�H�\�L�Q�H�� �V�D�K�L�S�� �R�U�W�D�P�O�D�U�� �W�H�U�F�L�K��
�H�G�L�O�P�H�N�W�H�G�L�U�����<�•�N�V�H�N���D�\�G�Õ�Q�O�D�W�P�D���G�H�÷�H�U�L���� �E�L�O�J�L�V�D�\�D�U���H�N�U�D�Q�Õ�� �Y�H��
�o�D�O�Õ�ú�P�D�� �R�U�W�D�P�Õ�� �D�U�D�V�Õ�Q�G�D�� �]�Õ�W�� �\�|�Q�G�H�� �R�O�X�P�V�X�]�� �E�L�U�� �H�W�N�L��
�R�O�X�ú�W�X�U�D�E�L�O�P�H�N�W�H�G�L�U��[27]. �%�X�Q�X�Q�O�D�� �E�L�U�O�L�N�W�H���� �o�D�O�Õ�ú�D�Q�O�D�U��
�J�H�Q�H�O�O�L�N�O�H�� �\�D�S�D�\�� �Õ�ú�Õ�N�� �\�H�U�L�Q�H�� �G�R�÷�D�O�� �Õ�ú�Õ�÷�Õ�� �Wercih etmektedirler 
[28]. Choi ve Moon [27] �L�o�� �P�H�N�D�Q�� �N�D�O�L�W�H��
�G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�G�H�� �J�|�U�V�H�O�� �P�H�P�Q�X�Q�L�\�H�W�L�Q�� �H�Q�� �|�Q�H�P�O�L�� �H�W�P�H�Q��
�R�O�G�X�÷�X�Q�X�� �Y�H�� �E�X�� �G�R�÷�U�X�O�W�X�G�D�� �D�\�G�Õ�Q�O�D�W�P�D�� �I�D�N�W�|�U�•�Q�•�Q��
�P�H�P�Q�X�Q�L�\�H�W���G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�G�H�� �E�L�U�L�Q�F�L�O�� �|�Q�H�P�H�� �V�D�K�L�S���� �H�÷�H�U��
�Q�H�J�D�W�L�I�� �G�H�÷�H�U�O�H�U�� �o�R�÷�X�Q�O�X�N�W�D�\�V�D�� �E�X�� �N�H�]�� �J�|�U�V�H�O�� �I�D�N�W�|�U�O�H�U�G�H�Q��
�o�D�O�Õ�ú�P�D�� �P�D�V�D�V�Õ�� �N�R�Q�X�P�X�Q�X�Q�� �|�Q�� �S�O�D�Q�D�� �o�Õ�N�W�Õ�÷�Õ�Q�Õ��
�E�H�O�L�U�O�H�P�L�ú�O�H�U�G�L�U���� 

�$�o�Õ�N�� �R�I�L�V�� �P�H�N�D�Q�O�D�U�Õ�Q�G�D���� �o�D�O�Õ�ú�P�D�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �N�R�Q�X�P�X����
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �o�H�Y�U�H�V�H�O�� �N�R�ú�X�O�O�D�U�Õ�� �D�O�J�Õ�O�D�\�Õ�ú�O�D�U�Õ�Q�Õ���� �S�H�U�I�R�U�P�D�Q�V�� �Y�H��
�N�R�Q�I�R�U�� �N�R�ú�X�O�O�D�U�Õ�Q�Õ�� �|�Q�H�P�O�L�� �|�O�o�•�G�H�� �H�W�N�L�O�H�P�H�N�W�H�G�L�U���� �:�R�Wten ve 
ark. [29], �������� �R�I�L�V�� �o�D�O�Õ�ú�D�Q�Õ�� �L�O�H�� �J�H�U�o�H�N�O�H�ú�W�L�U�G�L�N�O�H�U�L�� �J�|�U�•�ú�P�H�O�H�U��
�V�R�Q�X�F�X�� �R�I�L�V�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�Õ�Q�� �������� �•�Q�•�Q�� �o�D�O�Õ�ú�P�D�� �R�U�W�D�P�Õ�Q�Õ�Q��
�S�H�Q�F�H�U�H�� �N�H�Q�D�U�Õ�Q�G�D�� �R�O�P�D�V�Õ�Q�Õ�� �W�H�U�F�L�K�� �H�W�W�L�N�O�H�U�L�Q�L�� �E�H�O�L�U�O�H�P�L�ú�O�H�U�G�L�U����
�$�\�Q�Õ�� �ú�H�N�L�O�G�H���� �9�L�V�F�K�H�U��[30] �S�H�Q�F�H�U�H�\�H�� �\�D�N�Õ�Q�� �R�W�X�U�D�Q��
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���L�o���N�Õ�V�Õ�P�O�D�U�G�D���R�W�X�U�D�Q���o�D�O�Õ�ú�D�Q�O�D�U�D���J�|�U�H���G�D�K�D���R�O�X�P�O�X��
�\�D�Q�Õ�W�O�D�U�� �Y�H�U�G�L�÷�L�Q�L�� �R�U�W�D�\�D�� �N�R�\�P�X�ú�W�X�U���� �&�K�R�L�� �Y�H�� �0�R�R�Q��[27], 
�J�|�U�V�H�O�� �I�D�N�W�|�U�O�H�U�� �J�|�]�|�Q�•�Q�H�� �D�O�Õ�Q�G�Õ�÷�Õ�Q�G�D�� �S�H�Q�F�H�U�H�� �Y�H�\�D�� �G�X�Y�D�U�D��
�\�D�N�Õ�Q�� �N�R�Q�X�P�G�D�� �R�W�X�U�D�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �L�o�� �N�H�V�L�P�O�H�U�G�H�� �R�W�X�U�D�Q�O�Dra 
�R�U�D�Q�O�D�� �G�D�K�D�� �R�O�X�P�O�X�� �\�D�Q�Õ�W�O�D�U�� �Y�H�U�G�L�÷�L�Q�L�� ���D�\�G�Õ�Q�O�D�W�P�D�� �Y�H��
�K�D�Y�D�O�D�Q�G�Õ�U�P�D���� �R�U�W�D�\�D�� �o�Õ�N�D�U�D�U�D�N���� �E�L�U�� �P�H�N�D�Q�Õ�Q�� �G�X�Y�D�U�� �Y�H�\�D��
�S�H�Q�F�H�U�H�\�H�� �\�D�N�Õ�Q�� �E�|�O�•�P�O�H�U�L�Q�G�H�� �o�D�O�Õ�ú�D�Q��bireylerin; merkez 
�Y�H�\�D�� �L�o�� �N�Õ�V�Õ�P�O�D�U�G�D�� �o�D�O�Õ�ú�D�Q�� �E�L�U�H�\�O�H�U�H�� �J�|�U�H�� �D�\�G�Õ�Q�O�Õ�N�� �Y�H�� �J�H�Q�H�O��
�R�U�W�D�P�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�H�� �G�D�K�D�� �R�O�X�P�O�X�� �\�D�Q�Õ�W�� �Y�H�U�G�L�N�O�H�U�L�Q�L��
�E�H�O�L�U�W�P�L�ú�O�H�U�G�L�U���� �$�\�Q�Õ�� �ú�H�N�L�O�G�H���� �<�Õ�O�G�Õ�U�Õ�P�� �Y�H�� �D�U�N����[11], �D�o�Õ�N��
�R�I�L�V�O�H�U�G�H�� �o�D�O�Õ�ú�P�D�� �P�D�V�D�V�Õ�� �N�R�Q�X�P�X�� �L�O�H�� �E�|�O�•�F�•�O�H�U�L�Q�� �o�D�O�Õ�ú�D�Q�O�D�U��
�•�]�H�U�L�Q�G�H�N�L�� �H�W�N�L�O�H�U�L�Q�L�� �D�U�D�ú�W�Õ�U�G�Õ�N�O�D�U�Õ�� �o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�G�D���� �D�o�Õ�N�� �R�I�L�V��
�o�H�Y�U�H�V�H�O�� �N�R�ú�X�O�O�D�U�Õ�Q�G�D�Q�� �\�H�U�O�H�ú�L�P���� �P�D�K�U�H�P�L�\�H�W�� �Y�H���D�\�G�Õ�Q�O�D�W�P�D��
�I�D�N�W�|�U�O�H�U�L�� �•�]�H�U�L�Q�G�H�Q�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�� �V�R�Q�X�F�X�� �S�H�Q�F�H�U�H�� �\�D�N�Õ�Q��
�R�W�X�U�D�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �L�o�� �N�H�V�L�P�O�H�U�G�H�� �R�W�X�U�D�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�D�� �J�|�U�H��
�o�D�O�Õ�ú�P�D�� �R�U�W�D�P�Õ�Q�Õ�� �G�D�K�D�� �R�O�X�P�O�X�� �D�O�J�Õ�O�D�G�Õ�N�O�D�U�Õ�Q�Õ�� �R�U�W�D�\�D��
�o�Õ�N�D�U�P�Õ�ú�O�D�U�G�Õ�U���� �d�D�O�Õ�ú�P�D�� �P�D�V�D�V�Õ�Q�Õ�Q�� �N�R�Q�X�P�X�Q�X�Q�� �Y�H�� �S�H�Q�F�H�U�H�\�H��
�\�D�N�Õ�Q�O�Õ�÷�Õ�Q�Õ�Q�� �o�D�O�Õ�ú�D�Q�� �S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ�� �Y�H�� �N�R�Q�I�R�U�� �N�R�ú�X�O�O�D�U�Õ�Q�Õ��
�E�L�U�L�Q�F�L�O���G�•�]�H�\�G�H���H�W�N�L�O�H�G�L�÷�L�Q�L���E�H�O�L�U�W�P�L�ú�O�H�U�G�L�U�� 
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�G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L�� �•�]�H�U�L�Q�H�� �o�H�ú�L�W�O�L�� �o�D�O�Õ�ú�P�D�O�D�U�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�G�L�÷�L��
�J�|�U�•�O�P�H�N�W�H�G�L�U���� �%�X�� �o�D�O�Õ�ú�P�D�G�D�� �L�V�H�� �D�o�Õ�N�� �R�I�L�V�� �o�D�O�Õ�úma 
�R�U�W�D�P�O�D�U�Õ�Q�G�D�Q�� �R�O�D�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�Q�G�H�� �E�X�O�X�Q�D�Q�� �o�D�O�Õ�ú�P�D��
�P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �N�R�Q�I�R�U�� �N�R�ú�X�O�O�D�U�Õ�Q�Õ�Q�� �L�\�L�O�H�ú�W�L�U�L�O�P�H�V�L�� �Y�H�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q��
�R�I�L�V�� �P�H�N�D�Q�� �N�R�ú�X�O�O�D�U�Õ�Q�Õ�� �R�O�X�P�O�X�� �\�|�Q�G�H�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�L�Q��
�V�D�÷�O�D�Q�D�E�L�O�P�H�V�L�� �L�o�L�Q�� �J�H�U�H�N�O�L�� �Y�H�U�L�O�H�U�L�Q�� �H�O�G�H�� �H�G�L�O�P�H�V�L��
�D�P�D�o�O�D�Q�P�Õ�ú�W�Õ�U���� �d�D�O�Õ�ú�P�D�O�D�U���� �oevresel memnuniyetin insan 
�I�D�N�W�|�U�•�� �Y�H�� �J�|�U�V�H�O�� �I�D�N�W�|�U�O�H�U�G�H�Q�� ���o�D�O�Õ�ú�P�D�� �P�D�V�D�V�Õ�� �N�R�Q�X�P�X����
�D�\�G�Õ�Q�O�D�W�P�D���� �Q�H�W�� �E�L�U�� �ú�H�N�L�O�G�H�� �H�W�N�L�O�H�Q�G�L�÷�L�Q�L�� �J�|�V�W�H�U�P�H�N�W�H�G�L�U���� �%�X��
�G�R�÷�U�X�O�W�X�G�D���� �<�Õ�O�G�Õ�U�Õ�P�� �Y�H�� �D�U�N����[11] ile Choi ve Moon [27] 
�o�D�O�Õ�ú�P�D�O�D�U�Õ���U�H�I�H�U�D�Q�V���D�O�Õ�Q�D�U�D�N���R�O�X�ú�W�X�U�X�O�D�Q���D�U�D�ú�W�Õ�U�P�D���K�L�S�R�Wezleri 
�D�ú�D�÷�Õ�G�D���Y�H�U�L�O�P�L�ú�W�L�U�� 

Hipotez 1: �3�H�Q�F�H�U�H�� �|�Q�•�Q�G�H�� �Y�H�� �S�H�Q�F�H�U�H�\�H�� �\�D�N�Õ�Q�� �R�W�X�U�D�Q�� �R�I�L�V��
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�Õ�Q�� �R�U�W�D�� �Y�H�� �L�o�� �N�Õ�V�Õ�P�O�D�U�G�D�� �R�W�X�U�D�Q�O�D�U�D�� �R�U�D�Q�O�D�� �o�D�O�Õ�ú�P�D��
�P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�� �G�D�K�D�� �R�O�X�P�O�X�� �\�|�Q�G�H�� �D�O�J�Õ�O�D�\�D�U�D�N��
�G�H�÷�H�U�O�H�Q�G�L�U�H�F�H�N�O�H�U�G�L�U�� 

Hipotez 2: �2�U�W�D�|�÷�U�H�W�L�P�O�L�O�H�U�L�Q �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �o�D�O�Õ�ú�P�D��
�P�D�V�D�O�D�U�Õ�Q�Õ�� �\�•�N�V�H�N�|�÷�U�H�W�L�P�O�L�O�H�U�H�� �R�U�D�Q�O�D�� �G�D�K�D�� �R�O�X�P�O�X�� �\�|�Q�G�H��
�D�O�J�Õ�O�D�\�D�U�D�N���G�H�÷�H�U�O�H�Q�G�L�U�H�F�H�N�O�H�U�G�L�U�� 

II. �<�g�1�7�(�0 

A. �.�D�W�Õ�O�Õ�P�F�Õ�O�D�U 

�%�X�� �D�U�D�ú�W�Õ�U�P�D�\�D���� �%�L�O�N�H�Q�W�� �&�H�Q�W�H�U�� �$�9�0�¶�G�H�N�L�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L��
�D�o�Õ�N���R�I�L�V�O�H�U�L�Q�G�H���D�÷�Õ�U�O�Õ�N�O�Õ���R�O�D�U�D�N���N�D�G�Õ�Q���Y�H������-�������\�D�ú���D�U�D�O�Õ�÷�Õ�Q�G�D��
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �R�O�X�ú�W�X�U�G�X�÷�X�� �W�R�S�O�D�P�� ������ �N�L�ú�L�� �N�D�W�Õ�O�P�Õ�ú�W�Õ�U����
�.�D�W�Õ�O�Õ�P�F�Õ�O�D�U�Õ�Q�� �F�L�Q�V�L�\�H�W���� �\�D�ú�� �Y�H�� �H�÷�L�W�L�P�� �G�X�U�X�P�O�D�U�Õ�� �7�D�E�O�R�� ���¶�G�H��
�Y�H�U�L�O�P�L�ú�W�L�U���� �%�X�Q�D�� �J�|�U�H���� �N�D�W�Õ�O�Õ�P�F�Õ�O�D�U�Õ�Q�� �����������¶�L�Q�L��
�N�D�G�Õ�Q�O�D�U���������������¶�V�Õ�Q�Õ������-�������\�D�ú���D�U�D�O�Õ�÷�Õ�Q�G�D�N�L���N�L�ú�L�O�H�U���������������¶�L�Q�L��
�R�U�W�D�|�÷�U�H�W�L�P�O�L�O�H�U�� �Y�H�� �����������¶�L�Q�L�� �L�V�H�� �\�•�N�V�H�N�|�÷�U�H�W�L�P�O�L�O�H�U��
�R�O�X�ú�P�D�N�W�D�G�Õ�U���� �%�X�� �V�R�Q�X�o�O�D�U�G�D�Q�� �J�|�U�•�O�H�F�H�÷�L�� �•�]�H�U�H���� �D�Q�N�H�W�H��
�N�D�W�Õ�O�D�Q�O�D�U�Õ�Q�� �Q�L�W�H�O�L�N�O�L�� �o�R�÷�X�Q�O�X�÷�X�Q�X�� �N�D�G�Õ�Q�O�D�U�Õ�Q�� �Y�H�� ����-������ �\�D�ú��
�D�U�D�O�Õ�÷�Õ�Q�G�D�N�L�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �R�O�X�ú�W�X�U�P�D�V�Õ�� �Q�H�G�H�Q�L�\�O�H�� �\�D�S�Õ�O�D�F�D�N��
�I�D�U�N�O�Õ�O�Õ�N�� �Y�H�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�P�D�� �W�H�V�W�O�H�U�L�Q�G�H�� �F�L�Q�V�L�\�H�W�� �Y�H�� �\�D�ú��
�G�H�÷�L�ú�N�H�Q�O�H�U�L �G�H�÷�H�U�O�H�Q�G�L�U�P�H���G�Õ�ú�Õ���E�Õ�U�D�N�Õ�O�P�Õ�ú�W�Õ�U. 

 



Mestan vd., �$�o�Õ�N���2�I�L�V�O�H�U�G�H���d�D�÷�U�Õ���0�H�U�N�H�]�L���0�D�V�D�O�D�U�Õ�Q�Õ�Q���g�]�H�O�O�L�N�O�H�U�L�Q�L�Q���d�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���0�H�P�Q�X�Q�L�\�H�W�L�Q�H���(�W�N�L�O�H�U�L�Q�L�Q���%�H�O�L�U�O�H�Q�P�H�V�L, �$�Q�N�D�U�D�����7�•�U�N�L�\�H 

�7�D�E�O�R���������.�D�W�Õ�O�Õ�P�F�Õ�O�D�U�Õ�Q���J�H�Q�H�O���|�]�H�O�O�L�N�O�H�U�L 

�.�D�W�Õ�O�Õ�P�F�Õ�O�D�U�Õ�Q���*�H�Q�H�O���g�]�H�O�O�L�N�O�H�U�L Frekans 
(f i) 

�<�•�]�G�H 
(% ) 

Cinsiyet 
�.�D�G�Õ�Q 70 76,1 
Erkek 22 23,9 

�<�D�ú�� 
20 �± 35 76 82,6 
36 �± �•�]�H�U�L 16 17,4 

�(�÷�L�W�L�P 
�2�U�W�D�|�÷�U�H�W�L�P 52 56,5 
�<�•�N�V�H�N�|�÷�U�H�W�L�P 40 43,5 

 

 

B. �$�U�D�ú�W�Õ�U�P�D���2�U�W�D�P�Õ 

�%�X�� �o�D�O�Õ�ú�P�D�G�D���� �%�L�O�N�H�Q�W�� �&�H�Q�W�H�U�� �$�9�0�¶�G�H�N�L�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L��
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�Õ�Q�� �N�X�O�O�D�Q�G�Õ�÷�Õ�� �D�o�Õ�N�� �R�I�L�V�O�H�U�� �D�U�D�ú�W�Õ�U�P�D�� �R�U�W�D�P�Õ�� �R�O�D�U�D�N��
�V�H�o�L�O�P�L�ú�W�L�U���� �$�U�D�ú�W�Õ�U�P�D�� �\�D�S�Õ�O�D�Q�� �G�L�N�G�|�U�W�J�H�Q�� �ú�H�N�O�L�Q�G�H�N�L�� �D�o�Õ�N��
�R�I�L�V�L�Q�� �V�D�÷���W�D�U�D�I�Õ�Q�G�D�� �G�Õ�ú�� �P�H�N�D�Q�O�D�� �E�D�÷�O�D�Q�W�Õ�� �N�X�U�X�O�D�Q�� �J�H�Q�L�ú��
�\�•�]�H�\�O�L�� �]�H�P�L�Q�G�H�Q�� �W�D�Y�D�Q�D�� �X�]�D�Q�D�Q�� �S�H�Q�F�H�U�H�O�H�U���� �V�R�O�� �L�o�� �N�Õ�V�Õ�P�G�D��
�L�V�H�� �L�G�D�U�H�F�L�� �R�I�L�V�O�H�U�L�� �Y�H�� �V�H�U�Y�L�V�� �P�H�N�D�Q�O�D�U�Õ�� �E�X�O�X�Q�P�D�N�W�D�G�Õ�U���� �$�o�Õ�N��
�R�I�L�V�W�H���E�X�O�X�Q�D�Q���³���´���ú�H�N�O�L�Q�G�H�N�L���o�D�÷�U�Õ���P�H�U�N�H�]�L���P�D�V�D�O�D�U�Õ�Q�Õ�Q���U�H�Q�N����
�P�D�O�]�H�P�H���� �E�R�\�X�W�V�D�O�� �|�]�H�O�O�L�N�O�H�U�L���L�O�H�� �\�H�U�O�H�ú�L�P�� �G�•�]�H�Q�L�� �D�\�Q�Õ���� �I�D�N�D�W��
�P�D�V�D�O�D�U�Õ�Q�� �E�L�U���N�Õ�V�P�Õ���D�O�W�Õ�O�Õ���� �E�L�U���N�Õ�V�P�Õ���G�D�� �E�H�ú�O�L�� �ú�H�N�L�O�G�H�� �\�D�Q�� �\�D�Q�D��
�V�Õ�U�D�O�D�Q�P�D�N�W�D�G�Õ�U���� �$�U�D�ú�W�Õ�U�P�D�� �R�U�W�D�P�Õ�� �R�O�D�U�D�N�� �N�X�O�O�D�Q�Õ�O�D�Q�� �D�o�Õ�N��
�R�I�L�V�L�Q�� �\�H�U�O�H�ú�L�P�� �S�O�D�Q�Õ�� �Y�H�� �I�R�W�R�÷�U�D�I�O�D�U�Õ�� �ù�H�N�L�O�� ���� �Y�H�� ���¶�G�H��
�Y�H�U�L�O�P�L�ú�W�L�U��

 

 
�ù�H�N�L�O���������$�U�D�ú�W�Õ�U�P�D���\�D�S�Õ�O�D�Q���o�D�÷�U�Õ���P�H�U�N�H�]�L���D�o�Õ�N���R�I�L�V�L�Q�L�Q���S�O�D�Q�Õ  

    
�ù�H�N�L�O���������$�U�D�ú�W�Õ�U�P�D���\�D�S�Õ�O�D�Q���o�D�÷�U�Õ���P�H�U�N�H�]�L���D�o�Õ�N���R�I�L�V�L�Q�L�Q���I�R�W�R�÷�U�D�I�O�D�U�Õ 

�$�o�Õ�N�� �R�I�L�V�L�Q�� �G�X�Y�D�U�O�D�U�Õ�Q�G�D�� �D�o�Õ�N�� �N�U�H�P�� �U�H�Q�J�L�� �E�R�\�D��
�N�X�O�O�D�Q�Õ�O�P�Õ�ú�� �Y�H�� �]�H�P�L�Q�� �D�N�X�V�W�L�N�� �N�D�X�o�X�N�� �K�D�O�Õ�G�D�Q�� �\�D�S�Õ�O�P�Õ�ú�W�Õ�U����
�d�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �\�D�W�D�\�� �o�D�O�Õ�ú�P�D�� �\�•�]�H�\�L�Q�G�H�� �E�H�\�D�]��
�U�H�Q�N�O�L�� �V�X�Q�W�D�O�D�P�� �Y�H�� �E�|�O�•�F�•�� �S�D�Q�H�O�O�H�U�L�Q�G�H�� �L�V�H�� �\�H�ú�L�O�� �U�H�Q�N�O�L��
�D�N�X�V�W�L�N�� �P�D�O�]�H�P�H�� �N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� �$�o�Õ�N�� �R�I�L�V�O�H�U�G�H�� �N�X�O�O�D�Q�Õ�O�D�Q��
�o�D�÷�U�Õ���P�H�U�N�H�]�L���P�D�V�D�O�D�U�Õ�Q�Õ�Q���E�R�\�X�W�O�D�U�Õ�������[�����[�������F�P�
�G�L�U�� 

C. �$�Q�N�H�W���7�D�V�D�U�Õ�P�Õ���Y�H���8�\�J�X�O�D�Q�P�D�V�Õ 

�$�U�D�ú�W�Õ�U�P�D���D�Q�N�H�W�L�� �L�N�L���J�U�X�S�W�D���N�D�W�H�J�R�U�L�]�H���H�G�L�O�P�L�ú�W�L�U�����%�L�U�L�Q�F�L��
�N�Õ�V�Õ�P�� �R�I�L�V�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�Õ�Q�� �J�H�Q�H�O�� �E�L�O�J�L�O�H�U�L�� �Y�H�� �R�I�L�V�� �L�o�L�Q�G�H�N�L��
�N�R�Q�X�P�X�\�O�D�� �L�O�J�L�O�L�� �V�R�U�X�O�D�U�G�D�Q�� �R�O�X�ú�P�D�N�W�D�G�Õ�U���� �ø�N�L�Q�F�L�� �N�Õ�V�Õ�P�� �L�V�H��
�R�I�L�V�W�H�� �E�X�O�X�Q�D�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�Q��
�G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L�Q�H�� �\�|�Q�H�O�L�N�� �V�R�U�X�O�D�U�G�D�Q�� �R�O�X�ú�P�D�N�W�D�G�Õ�U���� �%�X��
�N�Õ�V�Õ�P�G�D���� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �G�H�Q�H�\�L�P�O�H�G�L�N�O�H�U�L�� �D�o�Õ�N�� �R�I�L�V�L�Q��
�G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L�Q�G�H�� �G�D�K�D�� �|�Q�F�H�� �\�D�S�Õ�O�D�Q�� �D�U�D�ú�W�Õ�U�P�D�O�D�U�G�D��
�J�H�o�H�U�O�L���Y�H���J�•�Y�H�Q�L�O�L�U���E�X�O�X�Q�P�X�ú��[11],[31]-[37] ve olumludan 

�R�O�X�P�V�X�]�D�� �G�R�÷�U�X�� �V�Õ�U�D�O�D�Q�P�Õ�ú�� ����� �� �.�X�O�O�D�Q�Õ�ú�O�Õ���� ��� �� �.�X�O�O�D�Q�Õ�ú�V�Õ�]����
�E�H�ú�� �E�D�V�D�P�D�N�O�Õ�� �V�Õ�I�D�W���o�L�I�W�O�H�U�L�Q�G�H�Q�� �R�O�X�ú�D�Q�� ���V�D�G�H�� ���� �N�D�U�P�D�ú�Õ�N����
rahat-�N�R�Q�I�R�U�O�X�� ���� �U�D�K�D�W�V�Õ�]���� �N�X�O�O�D�Q�Õ�ú�O�Õ�� ���� �N�X�O�O�D�Q�Õ�ú�V�Õ�]���� �|�O�o�•�O�H�U�L��
�\�H�W�H�U�O�L�� ���� �|�O�o�•�O�H�U�L�� �\�H�W�H�U�V�L�]���� �U�H�Q�J�L�� �L�\�L�� ���� �U�H�Q�J�L�� �N�|�W�•���� �D�Q�O�D�P�V�D�O��
�I�D�U�N�O�Õ�O�D�ú�P�D�� �|�O�o�H�÷�L�� �N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� �$�U�D�ú�W�Õ�U�P�D�� �Y�H�U�L�O�H�U�L���� �o�D�÷�U�Õ��
�P�H�U�N�H�]�L�� �D�o�Õ�N�� �R�I�L�V�L�Q�G�H�� �o�D�O�Õ�ú�D�Q�O�D�U���D�U�D�V�Õ�Q�G�D�Q�� �D�U�D�ú�W�Õ�U�P�D�\�D��
�N�D�W�Õ�O�P�D�N�� �L�V�W�H�\�H�Q�� ������ �N�D�W�Õ�O�Õ�P�F�Õ�G�D�Q�� �D�Q�N�H�W�� �\�D�U�G�Õ�P�Õ�\�O�D�� �H�O�G�H��
�H�G�L�O�P�L�ú�W�L�U���� �$�Q�N�H�W�O�H�U���� ���������� �\�Õ�O�Õ�Q�Õ�Q�� �$�U�D�O�Õ�N�� �D�\�Õ�Q�G�D�� ���� �K�D�I�W�D�O�Õ�N��
�E�L�U���S�H�U�L�\�R�W�W�D���J�•�Q���L�o�L�Q�G�H���\�•�]���\�•�]�H���J�|�U�•�ú�H�U�H�N���X�\�J�X�O�D�Q�P�Õ�ú�W�Õ�U�� 

D. �ø�V�W�D�W�L�V�W�L�N�V�H�O���'�H�÷�H�U�O�H�Q�G�L�U�P�H 

�%�X�� �o�D�O�Õ�ú�P�D�G�D���� �G�H�Q�H�\�� �R�U�W�D�P�Õ�� �R�O�D�U�D�N�� �V�H�o�L�O�H�Q�� �D�o�Õ�N�� �R�I�L�V�G�H�N�L��
�o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �I�D�U�N�O�Õ�� �N�R�Q�X�P�O�D�U�Õ�Q�G�D�� �R�W�X�U�D�Q��
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� ���S�H�Q�F�H�U�H�� �|�Q�•���� �S�H�Q�F�H�U�H�� �\�D�Q�Õ���� �R�U�W�D�� �N�Õ�V�Õ�P���� �L�o��
�N�Õ�V�Õ�P���� �o�D�O�Õ�ú�P�D�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �|�]�H�O�O�L�N�O�H�U�L�Q�H�� �\�|�Q�H�O�L�N��
�G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�� �•�]�H�U�L�Q�G�H�N�L�� �H�W�N�L�O�H�U�L�� �L�Q�F�H�O�H�Q�P�L�ú�W�L�U���� �%�X�Q�D��



Mestan vd., �$�o�Õ�N���2�I�L�V�O�H�U�G�H���d�D�÷�U�Õ���0�H�U�N�H�]�L���0�D�V�D�O�D�U�Õ�Q�Õ�Q���g�]�H�O�O�L�N�O�H�U�L�Q�L�Q���d�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���0�H�P�Q�X�Q�L�\�H�W�L�Q�H���(�W�N�L�O�H�U�L�Q�L�Q���%�H�O�L�U�O�H�Q�P�H�V�L, �$�Q�N�D�U�D�����7�•�U�N�L�\�H 

�J�|�U�H���� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �R�I�L�V�G�H�N�L�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�D��
�\�|�Q�H�O�L�N�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�� �E�D�÷�Õ�P�O�Õ�� �G�H�÷�L�ú�N�H�Q���� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q��
�H�÷�L�W�L�P�� �G�•�]�H�\�O�H�U�L�� �Y�H�� �R�I�L�V�� �L�o�L�Q�G�H�N�L�� �N�R�Q�X�P�O�D�U�Õ�� �L�V�H�� �E�D�÷�Õ�P�V�Õ�]��
�G�H�÷�L�ú�N�H�Q���R�O�D�U�D�N���N�D�E�X�O���H�G�L�O�P�L�ú�W�L�U�����$�U�D�ú�W�Õ�U�P�D�G�D�Q���H�O�G�H���H�G�L�O�H�Q��
�Y�H�U�L�O�H�U�L�Q�� �\�•�]�G�H�O�L�N�� �G�H�÷�H�U�O�H�U�L���� �D�U�L�W�P�H�W�L�N�� �R�U�W�D�O�D�P�D�O�D�U�Õ�� �Y�H��
�V�W�D�Q�G�D�U�W�� �V�D�S�P�D�� �G�H�÷�H�U�O�H�U�L�� �K�H�V�D�S�O�D�Q�P�Õ�ú���� �Y�H�U�L�O�H�U�L�Q�� �&�U�R�Q�E�D�F�K��
�$�O�S�K�D�� �J�•�Y�H�Q�L�O�L�U�O�L�N�� �W�H�V�W�O�H�U�L�� �\�D�S�Õ�O�P�Õ�ú�� �Y�H�� �V�R�Q�� �R�O�D�U�D�N�� �G�D��
�E�D�÷�Õ�P�O�Õ�� �Y�H�� �E�D�÷�Õ�P�V�Õ�]�� �G�H�÷�L�ú�N�H�Q�O�H�U�� �D�U�D�V�Õ�Q�G�D�N�L�� �I�D�U�N�O�Õ�O�Õ�N�O�D�U�Õ�Q��
�L�V�W�D�W�L�V�W�L�N�V�H�O�� �D�o�Õ�G�D�Q�� �3�� ���� ���������� �G�•�]�H�\�L�Q�G�H�� �L�V�W�D�W�L�V�W�L�N�V�H�O�� �D�o�Õ�G�D�Q��
�D�Q�O�D�P�O�Õ�� �R�O�X�S�� �R�O�P�D�G�Õ�÷�Õ�� �W�H�N�O�L�� �Y�D�U�\�D�Q�V�� �D�Q�D�O�L�]�L�� ���$�1�2�9�$���� �L�O�H��
�W�H�V�W�� �H�G�L�O�P�L�ú�W�L�U���� �9�D�U�\�D�Q�V�� �D�Q�D�O�L�]�L�Q�G�H�� �|�Q�H�P�O�L�� �E�X�O�X�Q�D�Q��
�G�H�÷�L�ú�N�H�Q�O�H�U�L�Q�� �E�L�U�E�L�U�O�H�U�L�\�O�H�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�D�E�L�O�P�H�V�L�� �L�o�L�Q�G�H��
�7�X�N�H�\�� �+�6�'�� �W�H�V�W�L�� �\�D�S�Õ�O�P�Õ�ú�� �Y�H�� �G�H�÷�L�ú�N�H�Q�O�H�U�H�� �D�L�W�� �R�U�W�D�O�D�P�D�O�D�U��
�J�U�D�I�L�N�V�H�O���R�O�D�U�D�N���L�I�D�G�H���H�G�L�O�P�L�ú�W�L�U�� 

 
 
 
 

III.  BULGULAR VE �7�$�5�7�,�ù�0�$ 

�%�X�� �o�D�O�Õ�ú�P�D�G�D�Q�� �H�O�G�H�� �H�G�L�O�H�Q�� �Y�H�U�L�O�H�U�L�Q�� �J�•�Y�H�Q�L�O�L�U�O�L�÷�L��
�³�&�U�R�Q�E�D�F�K�� �D�O�I�D�´�� �L�O�H�� �W�H�V�W�� �H�G�L�O�P�L�ú�W�L�U���� �%�X�Q�D�� �J�|�U�H���� �R�I�L�V�G�H�N�L��
�o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �I�D�U�N�O�Õ�� �N�R�Q�X�P�O�D�U�Õ�Q�G�D�� �R�W�X�U�D�Q��
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�L�� �N�D�S�V�D�\�D�Q�� �D�Q�O�D�P�V�D�O��
�I�D�U�N�O�Õ�O�D�ú�P�D�� �|�O�o�H�÷�L�Q�L�Q�� �J�•�Y�H�Q�L�O�L�U�O�L�N�� �N�D�W�V�D�\�Õ�V�Õ�� ���������� �R�O�D�U�D�N��
�W�H�V�S�L�W���H�G�L�O�P�L�ú�W�L�U. �'�D�K�D���|�Q�F�H�� �\�D�S�Õ�O�D�Q���o�D�O�Õ�ú�P�D�O�D�U�G�D [38]-[41] 
�W�•�P �X�Q�V�X�U�O�D�U�� �L�o�L�Q�� �D�O�I�D�� �J�•�Y�H�Q�L�O�L�U�O�L�N�� �N�D�W�V�D�\�Õ�O�D�U�Õ�� ���������¶�Õ�Q��
�•�]�H�U�L�Q�G�H�� �o�Õ�N�W�Õ�÷�Õ�Q�G�D�� �³�J�•�Y�H�Q�L�O�L�U�´�� �R�O�D�U�D�N�� �N�D�E�X�O�� �H�G�L�O�H�E�L�O�H�F�H�÷�L��
�E�L�O�G�L�U�L�O�P�L�ú�W�L�U���� �%�X�� �o�D�O�Õ�ú�P�D�G�D�� �H�O�G�H�� �H�G�L�O�H�Q�� �&�U�R�Q�E�D�F�K�� �D�O�I�D��
katsa�\�Õ�O�D�U�Õ�Q�Õ�Q�� �E�H�O�L�U�W�L�O�H�Q�� �G�H�÷�H�U�L�Q�� �•�]�H�U�L�Q�G�H�� �R�O�G�X�÷�X��
�J�|�U�•�O�P�H�N�W�H�G�L�U���� �%�X�Q�D�� �J�|�U�H���� �H�O�G�H�� �H�G�L�O�H�Q�� �Y�H�U�L�O�H�U�� �³�J�•�Y�H�Q�L�O�L�U�´��
�R�O�D�U�D�N���N�D�E�X�O���H�G�L�O�P�L�ú�W�L�U���� 

�$�U�D�ú�W�Õ�U�Õ�O�D�Q���D�o�Õ�N���R�I�L�V�W�H���E�X�O�X�Q�D�Q���o�D�÷�U�Õ���P�H�U�N�H�]�L���P�D�V�D�O�D�U�Õ�Q�Õ�Q��
genel �|�]�H�O�O�L�N�O�H�U�L�Q�L�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L��
�•�]�H�U�L�Q�G�H�N�L�� �H�W�N�L�O�H�U�L�Q�H�� �L�O�L�ú�N�L�Q�� �H�O�G�H�� �H�G�L�O�H�Q�� �Y�H�U�L�O�H�U�L�Q�� �N�D�W�H�J�R�U�L�N��
�R�U�W�D�O�D�P�D�O�D�U�Õ�� �Y�H�� �V�W�D�Q�G�D�U�W�� �V�D�S�P�D�� �G�H�÷�H�U�O�H�U�L�� �L�O�H�� �7�X�N�H�\�� �+�6�'��
testi s�R�Q�X�o�O�D�U�Õ���7�D�E�O�R�����¶�G�H���Y�H�U�L�O�P�L�ú�W�L�U�� 

 

�7�D�E�O�R���������d�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���R�I�L�V�W�H�N�L���N�R�Q�X�P�O�D�U�Õ�Q�D���J�|�U�H���E�D�÷�Õ�P�O�Õ���G�H�÷�L�ú�N�H�Q�O�H�U�L�Q���R�U�W�D�O�D�P�D�����V�W�D�Q�G�D�U�W���V�D�S�P�D���Y�H���7�X�N�H�\���+�6�'���V�R�Q�X�o�O�D�U�Õ 

�%�D�÷�Õ�P�O�Õ���'�H�÷�L�ú�N�H�Q�O�H�U 
�2�I�L�V���d�D�O�Õ�ú�D�Q�Õ�Q�Õ�Q���.�R�Q�X�P�X 

F df Sig. �3�H�Q�F�H�U�H���g�Q�• �3�H�Q�F�H�U�H���<�D�Q�Õ �2�U�W�D���.�Õ�V�Õ�P �ø�o���.�Õ�V�Õ�P 
M SD HG M SD HG M SD HG M SD HG 

�6�D�G�H�������.�D�U�P�D�ú�Õ�N 1,71a 0,77 A 1,9 0,87 A 2,48 1,12 A 2,62 1,11 A 3,353 3 0,023* 
Rahat-�.�R�Q�I�R�U�O�X�������5�D�K�D�W�V�Õ�] 1,85 0,77 A 2,4 0,69 AB 3 1,19 B 2,85 1,24 AB 3,668 3 0,015* 
�.�X�O�O�D�Q�Õ�ú�O�Õ�������.�X�O�O�D�Q�Õ�ú�V�Õ�] 2,35 1,08 A 2,5 2,96 A 2,96 1,1 B 2,14 1,16 A 3,014 3 0,023* 
�g�O�o�•�O�H�U�L���<�H�W�H�U�O�L�������<�H�W�H�U�V�L�] 1,92 1,11 A 2 0,81 A 2,03 0,91 A 2,05 1,13 A 0,056 3 0,982ns 

�5�H�Q�J�L���ø�\�L�������5�H�Q�J�L���.�|�W�• 2,21 0,89 A 2,2 1,31 A 2,45 1,58 A 2,68 1,49 A 0,529 3 0,664ns 

�1�R�W�������7�X�N�H�\���+�6�'�����+�R�P�R�M�H�Q�O�L�N���J�U�X�S�O�D�U�Õ�����
���3�����������������G�•�]�H�\�L�Q�G�H���|�Q�H�P�O�L�����Q�V���3�����������������G�•�]�H�\�L�Q�G�H���|�Q�H�P�V�L�]���0�����2�U�W�D�O�D�P�D���G�H�÷�H�U�����6�': Standart sapma, HG: Homojenlik grubu, 
F: F �G�H�÷�H�U�L�����G�I�����6�H�U�E�H�V�W�O�L�N���G�H�U�H�F�H�V�L���D�����'�H�÷�L�ú�N�H�Q���R�U�W�D�O�D�P�D�O�D�U�Õ�����¶�G�H�Q�����¶�H���N�D�G�D�U���V�Õ�U�D�O�D�Q�P�Õ�ú�W�Õ�U�����<�•�N�V�H�N���G�H�÷�H�U�O�H�U���R�O�X�P�V�X�]���F�H�Y�D�S�O�D�U�G�Õ�U. 

 
Tablo ���¶�G�H���³�V�D�G�H���N�D�U�P�D�ú�Õ�N�´�����)� �����������������G�I� ���������3� ������������������

�³�U�D�K�D�W-kon�I�R�U�O�X���U�D�K�D�W�V�Õ�]�´�� ���)� �� �������������� �G�I� �� ������ �3� �� �������������� �Y�H��
�³�N�X�O�O�D�Q�Õ�ú�O�Õ���N�X�O�O�D�Q�Õ�ú�V�Õ�]�´�� ���)� �� �������������� �G�I� �� ������ �3� �� �������������� �V�Õ�I�D�W��
�o�L�I�W�O�H�U�L�� �L�o�L�Q�� �D�o�Õ�N�� �R�I�L�V�W�H�� �E�X�O�X�Q�D�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q��
�J�H�Q�H�O�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�� �D�U�D�V�Õ�Q�G�D��
�D�Q�O�D�P�V�D�O�� �I�D�U�N�O�Õ�O�D�ú�P�D�� �|�O�o�H�÷�L�Q�H���J�|�U�H�� �L�V�W�D�W�L�V�W�L�N�V�H�O�� �D�o�Õ�G�D�Q��
�D�Q�O�D�P�O�Õ���I�D�U�N�O�Õ�O�Õ�N�O�D�U�Õ�Q���R�O�G�X�÷�X���J�|�U�•�O�P�H�N�W�H�G�L�U�����)�D�N�D�W���³�|�O�o�•�O�H�U�L��
�\�H�W�H�U�O�L���|�O�o�•�O�H�U�L�� �\�H�W�H�U�V�L�]�´�� ���)� �������������� �G�I� �� ������ �3� �� �������������� �Y�H��

�³�U�H�Q�J�L�� �L�\�L���U�H�Q�J�L�� �N�|�W�•�´�� ���)� �� �������������� �G�I� �� ������ �3�� � �� �������������� �V�Õ�I�D�W��
�o�L�I�W�O�H�U�L�� �L�o�L�Q�� �L�V�W�D�W�L�V�W�L�N�V�H�O�� �D�o�Õ�G�D�Q�� �S���� ���������� �G�•�]�H�\�L�Q�G�H�� �D�Q�O�D�P�O�Õ��
�E�L�U�� �I�D�U�N�O�Õ�O�Õ�N�� �E�X�O�X�Q�D�P�D�P�Õ�ú�W�Õ�U���� �6�R�Q�X�o�� �R�O�D�U�D�N���� �D�o�Õ�N�� �R�I�L�V�W�H��
�E�X�O�X�Q�D�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �N�R�Q�X�P�X�� �Y�H�� �J�H�Q�H�O��
�|�]�H�O�O�L�N�O�H�U�L�Q�L�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�� �•�]�H�U�L�Q�G�H��
�|�Q�H�P�O�L�� �H�W�N�L�O�H�U�H�� �V�D�K�L�S�� �R�O�G�X�÷�X�� �V�|�\�O�H�Q�H�E�L�O�L�U���� �%�X�� �V�R�Q�X�o�O�D�U�Õ�Q��
�J�U�D�I�L�N�V�H�O�� �L�I�D�G�H�V�L�� �ù�H�N�L�O�� ���¶te ve�U�L�O�P�L�ú�W�L�U��

 
Not:  �<�•�N�V�H�N���G�H�÷�L�ú�N�H�Q���R�U�W�D�O�D�P�D�O�D�U�Õ���G�D�K�D���Q�H�J�D�W�L�I���F�H�Y�D�S�O�D�U�Õ���J�|�V�W�H�U�P�H�N�W�H�G�L�U�� 

�ù�H�N�L�O���������d�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���R�I�L�V�W�H�N�L���N�R�Q�X�P�O�D�U�Õ�Q�D���J�|�U�H���o�D�O�Õ�ú�P�D���P�D�V�D�O�D�U�Õ�Q�Õ�Q���|�]�H�O�O�L�N�O�H�U�L�Q�L�Q���G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L

�ù�H�N�L�O�� ���¶�H�� �J�|�U�H���� �³�|�O�o�•�O�H�U�L�� �\�H�W�H�U�O�L���|�O�o�•�O�H�U�L�� �\�H�W�H�U�V�L�]�´�� �Y�H��
�³�U�H�Q�J�L�� �L�\�L���U�H�Q�J�L�� �N�|�W�•�´�� �V�Õ�I�D�W�� �o�L�I�W�O�H�U�L�� �L�o�L�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q��
�N�R�Q�X�P�O�D�U�Õ�Q�D�� �J�|�U�H�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�L�� �N�D�S�V�D�\�D�Q�� �R�U�W�D�O�D�P�D��
�G�H�÷�H�U�O�H�U�L�Q�� �E�L�U�E�L�U�L�Q�H�� �R�O�G�X�N�o�D�� �\�D�N�Õ�Q�� �R�O�G�X�÷�X�� �J�|�U�•�O�P�H�N�W�H�G�L�U����
�ù�H�N�L�O�G�H�Q�� �S�H�Q�F�H�U�H�� �N�H�Q�D�U�Õ�Q�D�� �\�D�N�Õ�Q���R�W�X�U�D�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �o�D�÷�U�Õ��
�P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�Õ�� �|�]�H�O�O�L�N�O�H�� �R�U�W�D�� �Y�H�� �L�o�� �N�Õ�V�Õ�P�O�D�U�G�D��
oturanlara oranla daha sade ve rahat-konforlu olarak 

�G�H�÷�H�U�O�H�Q�G�L�U�G�L�÷�L�� �D�Q�O�D�ú�Õ�O�P�D�N�W�D�G�Õ�U���� �%�X�� �V�R�Q�X�F�X�Q�� �D�N�V�L�Q�H�� �L�o��
�N�Õ�V�Õ�P�G�D�� �R�W�X�U�D�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �o�D�O�Õ�ú�P�D�� �P�D�V�D�V�Õ�Q�Õ�� �G�L�÷�H�U�O�H�U�L�Q�H��
oranla daha kul�O�D�Q�Õ�ú�O�Õ�� �E�X�O�P�X�ú�O�D�U�G�Õ�U���� �%�X�Q�G�D�� �o�D�O�Õ�ú�P�D��
�P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �V�H�U�Y�L�V�� �P�H�N�D�Q�O�D�U�Õ�Q�D�� �\�D�N�Õ�Q�� �R�O�P�D�V�Õ�Q�Õ�Q�� �H�W�N�L�O�L��
�R�O�G�X�÷�X���G�•�ú�•�Q�•�O�P�H�N�W�H�G�L�U�����%�X���R�O�X�P�O�X���V�R�Q�X�o�O�D�U�Õ�Q���D�N�V�L�Q�H���R�U�W�D��
�N�Õ�V�Õ�P�G�D�� �R�W�X�U�D�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �L�V�H�� �o�D�O�Õ�ú�P�D�� �P�D�V�D�O�D�U�Õ�Q�Õ�� �G�L�÷�H�U��
�o�D�O�Õ�ú�D�Q�O�D�U�D�� �J�|�U�H�� �U�D�K�D�W�V�Õ�]�� �Y�H�� �N�X�O�O�D�Q�Õ�ú�V�Õ�]�� �R�O�D�U�D�N��
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Mestan vd., �$�o�Õ�N���2�I�L�V�O�H�U�G�H���d�D�÷�U�Õ���0�H�U�N�H�]�L���0�D�V�D�O�D�U�Õ�Q�Õ�Q���g�]�H�O�O�L�N�O�H�U�L�Q�L�Q���d�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���0�H�P�Q�X�Q�L�\�H�W�L�Q�H���(�W�N�L�O�H�U�L�Q�L�Q���%�H�O�L�U�O�H�Q�P�H�V�L, �$�Q�N�D�U�D�����7�•�U�N�L�\�H 

�G�H�÷�H�U�O�H�Q�G�L�U�G�L�N�O�H�U�L�� �J�|�U�•�O�P�•�ú�W�•�U���� �'�L�÷�H�U�� �W�D�U�D�I�W�D�Q�� �S�H�Q�F�H�U�H��
�N�H�Q�D�U�Õ�Q�G�D�� �Y�H�� �S�H�Q�F�H�U�H�\�H�� �\�D�N�Õ�Q�� �R�W�X�U�D�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �o�D�O�Õ�ú�P�D��
�P�D�V�D�V�Õ�� �U�H�Q�J�L�Q�L�� �V�Õ�U�D�V�Õ�\�O�D�� �R�U�W�D�� �Y�H�� �L�o�� �N�Õ�V�Õ�P�G�D�N�L�O�H�U�H�� �R�U�D�Q�O�D��
�G�D�K�D�� �L�\�L�� �R�O�D�U�D�N�� �G�H�÷�H�U�O�H�Q�G�L�U�G�L�N�O�H�U�L���� �U�H�Q�N�� �E�H�÷�H�Q�L�V�L�Q�L�Q��
�S�H�Q�F�H�U�H�� �N�H�Q�D�U�Õ�Q�G�D�N�L�� �J�•�Q�� �Õ�ú�Õ�÷�Õ�Q�D�� �E�D�÷�O�Õ���R�O�D�U�D�N�� �L�o�� �N�Õ�V�Õ�P�O�D�U�D��
�G�R�÷�U�X�� �R�O�X�P�V�X�]�� �\�|�Q�G�H�� �G�H�÷�H�U�O�H�Q�G�L�U�L�O�G�L�÷�L�� �J�|�U�•�O�P�H�N�W�H�G�L�U���� �%�X��
�V�R�Q�X�o�� �+���� �K�L�S�R�W�H�]�L�Q�G�H�� �|�Q�H�� �V�•�U�•�O�H�Q�� �³�3�H�Q�F�H�U�H�� �|�Q�•�Q�G�H�� �Y�H��
�S�H�Q�F�H�U�H�\�H�� �\�D�N�Õ�Q�� �R�W�X�U�D�Q�� �R�I�L�V�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�Õ�Q�� �R�U�W�D�� �Y�H�� �L�o��
�N�Õ�V�Õ�P�O�D�U�G�D�� �R�W�X�U�D�Q�O�D�U�D�� �R�U�D�Q�O�D�� �o�D�O�Õ�ú�P�D�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q��

�|�]�H�O�O�L�N�O�H�U�L�Q�L�� �G�D�K�D�� �R�O�X�P�O�X �\�|�Q�G�H�� �D�O�J�Õ�O�D�U�D�N��
�G�H�÷�H�U�O�H�Q�G�L�U�H�F�H�N�O�H�U�G�L�U���´�� �K�L�S�R�W�H�]�L�� �N�X�O�O�D�Q�Õ�ú�O�Õ���N�X�O�O�D�Q�Õ�ú�V�Õ�]�� �V�Õ�I�D�W��
�o�L�I�W�L���G�Õ�ú�Õ�Q�G�D���G�L�÷�H�U���W�•�P���V�Õ�I�D�W���o�L�I�W�O�H�U�L���L�o�L�Q���G�H�V�W�H�N�O�H�Q�P�L�ú�W�L�U���� 

�$�U�D�ú�W�Õ�U�Õ�O�D�Q�� �D�o�Õ�N�� �R�I�L�V�W�H�� �E�X�O�X�Q�D�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L��
�P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �J�H�Q�H�O�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�Q�� �I�D�U�N�O�Õ�� �H�÷�L�W�L�P�� �G�•�]�H�\�L�Q�H��
�V�D�K�L�S�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�� �•�]�H�U�L�Q�G�H�N�L�� �H�W�N�L�O�H�U�L�Q�H��
�L�O�L�ú�N�L�Q�� �H�O�G�H�� �H�G�L�O�H�Q�� �Y�H�U�L�O�H�U�L�Q�� �N�D�W�H�J�R�U�L�N�� �R�U�W�D�O�D�P�D�O�D�U�Õ�� �Y�H��
�V�W�D�Q�G�D�U�W���V�D�S�P�D���G�H�÷�H�U�O�H�U�L�� �L�O�H�� �$�1�2�9�$���W�H�V�W�L���V�R�Q�X�o�O�D�U�Õ���7�D�E�O�R��
���¶te �Y�H�U�L�O�P�L�ú�W�L�U�� 

 

Tablo 3�����d�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���R�I�L�V�W�H�N�L���N�R�Q�X�P�O�D�U�Õ�Q�D���J�|�U�H �E�D�÷�Õ�P�O�Õ���G�H�÷�L�ú�N�H�Q�O�H�U�L�Q���R�U�W�D�O�D�P�D�����V�W�D�Q�G�D�U�W���V�D�S�P�D���Y�H���7�X�N�H�\���+�6�'���V�R�Q�X�o�O�D�U�Õ 

�%�D�÷�Õ�P�O�Õ�� 
�'�H�÷�L�ú�N�H�Q�O�H�U 

�(�÷�L�W�L�P���'�•�]�H�\�L 
F df Sig. �2�U�W�D�|�÷�U�H�W�L�P �<�•�N�V�H�N�|�÷�U�H�W�L�P 

M SD M SD 
�6�D�G�H�������.�D�U�P�D�ú�Õ�N 2,23a 1,14 2,52 0,98 1,674 1 0,199ns 

Rahat-�.�R�Q�I�R�U�O�X�������5�D�K�D�W�V�Õ�] 2,48 1,16 2,7 1,15 0,806 1 0,372ns 

�.�X�O�O�D�Q�Õ�ú�O�Õ�������.�X�O�O�D�Q�Õ�ú�V�Õ�] 2,26 1,13 2,82 1,19 5,151 1 0,026* 

�g�O�o�•�O�H�U�L���<�H�W�H�U�O�L�������<�H�W�H�U�V�L�] 1,98 1,02 2,07 1,01 0,200 1 0,656ns 

�5�H�Q�J�L���ø�\�L�������5�H�Q�J�L���.�|�W�• 2,53 1,46 2,4 1,39 0,211 1 0,647ns 

Not:  �
���3�����������������G�•�]�H�\�L�Q�G�H���|�Q�H�P�O�L�����Q�V���3�����������������G�•�]�H�\�L�Q�G�H���|�Q�H�P�V�L�], M: Ortalama �G�H�÷�H�U�����6�': Standart sapma, F: F �G�H�÷�H�U�L�����G�I: Serbestlik derecesi, 
�D�����'�H�÷�L�ú�N�H�Q���R�U�W�D�O�D�P�D�O�D�U�Õ�����¶�G�H�Q�����¶�H���N�D�G�D�U���V�Õ�U�D�O�D�Q�P�Õ�ú�W�Õ�U�����<�•�N�V�H�N���G�H�÷�H�U�O�H�U���R�O�X�P�V�X�]���F�H�Y�D�S�O�D�U�G�Õ�U�� 

 

�7�D�E�O�R�����¶�G�H�����³�N�X�O�O�D�Q�Õ�ú�O�Õ���N�X�O�O�D�Q�Õ�ú�V�Õ�]�´��(F= 5,151, df= 1, P= 
�������������� �V�Õ�I�D�W�� �o�L�I�W�L�� �L�o�L�Q�� �D�o�Õ�N�� �R�I�L�V�W�H�� �E�X�O�X�Q�D�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L��
�P�D�V�D�O�D�U�Õ�Q�Õ�Q���J�H�Q�H�O���|�]�H�O�O�L�N�O�H�U�L�Q�L���o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���H�÷�L�W�L�P���G�•�]�H�\�L�Q�H��
�J�|�U�H�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�� �D�U�D�V�Õ�Q�G�D�� �D�Q�O�D�P�V�D�O�� �I�D�U�N�O�Õ�O�D�ú�P�D��
�|�O�o�H�÷�L�Q�H�� �J�|�U�H�� �L�V�W�D�W�L�V�W�L�N�V�H�O�� �D�o�Õ�G�D�Q�� �D�Q�O�D�P�O�Õ�� �I�D�U�N�O�Õ�O�Õ�N�O�D�U�Õ�Q��
�R�O�G�X�÷�X�� �J�|�U�•�O�P�H�N�W�H�G�L�U���� �)�D�N�D�W�� �³�V�D�G�H���N�D�U�P�D�ú�Õ�N�´�� ���)� �� ��������������
�G�I� ���������3� �������������������³�U�D�K�D�W-�N�R�Q�I�R�U�O�X���U�D�K�D�W�V�Õ�]�´�����)� �����������������G�I� ��
������ �3� �� ���������������� �³�|�O�o�•�O�H�U�L�� �\�H�W�H�U�O�L���|�O�o�•�O�H�U�L�� �\�H�W�H�U�V�L�]�´�� ���)� ��������������

�G�I� �� ������ �3� �� �������������� �Y�H�� �³�U�H�Q�J�L�� �L�\�L���U�H�Q�J�L�� �N�|�W�•�´�� ���)� �� �������������� �G�I� ��
������ �3�� � �� �������������� �V�Õ�I�D�W�� �o�L�I�W�O�H�U�L �L�o�L�Q�� �L�V�W�D�W�L�V�W�L�N�V�H�O�� �D�o�Õ�G�D�Q�� �S���� ����������
�G�•�]�H�\�L�Q�G�H�� �D�Q�O�D�P�O�Õ�� �E�L�U�� �I�D�U�N�O�Õ�O�Õ�N�� �E�X�O�X�Q�D�P�D�P�Õ�ú�W�Õ�U���� �6�R�Q�X�o��
�R�O�D�U�D�N���� �D�o�Õ�N�� �R�I�L�V�W�H�� �E�X�O�X�Q�D�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q��
�N�R�Q�X�P�X�� �Y�H�� �J�H�Q�H�O�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �H�÷�L�W�L�P��
�G�•�]�H�\�L�Q�H�� �J�|�U�H�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�� �•�]�H�U�L�Q�G�H�� �|�Q�H�P�O�L�� �H�W�N�L�O�H�U�H��
sahip �R�O�G�X�÷�X�� �V�|�\�O�H�Q�H�E�L�O�L�U���� �%�X�� �V�R�Q�X�o�O�D�U�Õ�Q�� �J�U�D�I�L�N�V�H�O�� �L�I�D�G�H�V�L��
�ù�H�N�L�O�����¶t�H���Y�H�U�L�O�P�L�ú�W�L�U.  

 
Not:  �<�•�N�V�H�N���G�H�÷�L�ú�N�H�Q���R�U�W�D�O�D�P�D�O�D�U�Õ���G�D�K�D���Q�H�J�D�W�L�I���F�H�Y�D�S�O�D�U�Õ���J�|�V�W�H�U�P�H�N�W�H�G�L�U��

�ù�H�N�L�O����. �d�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���H�÷�L�W�L�P���G�X�U�X�P�O�D�U�Õ�Q�D���J�|�U�H���o�D�O�Õ�ú�P�D���P�D�V�D�O�D�U�Õ�Q�Õ�Q���|�]�H�O�O�L�N�O�H�U�L�Q�L�Q���G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L

�ù�H�N�L�O�����¶�H���J�|�U�H�����³�|�O�o�•�O�H�U�L���\�H�W�H�U�O�L���|�O�o�•�O�H�U�L���\�H�W�H�U�V�L�]�´���Y�H���³�U�H�Q�J�L��
�L�\�L���U�H�Q�J�L�� �N�|�W�•�´�� �V�Õ�I�D�W�� �o�L�I�W�O�H�U�L�� �L�o�L�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �H�÷�L�W�L�P��
�G�•�]�H�\�L�Q�H�� �J�|�U�H�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�L�� �N�D�S�V�D�\�D�Q�� �R�U�W�Dlama 
�G�H�÷�H�U�O�H�U�L�Q�� �E�L�U�E�L�U�L�Q�H�� �R�O�G�X�N�o�D�� �\�D�N�Õ�Q�� �R�O�G�X�÷�X�� �J�|�U�•�O�P�H�N�W�H�G�L�U����
�'�L�÷�H�U�� �W�D�U�D�I�W�D�Q���� �R�U�W�D�|�÷�U�H�W�L�P�O�L�O�H�U�L�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �o�D�O�Õ�ú�P�D��
�P�D�V�D�O�D�U�Õ�Q�Õ�� �\�•�N�V�H�N�|�÷�U�H�W�L�P�O�L�O�H�U�H�� �R�U�D�Q�O�D�� �G�D�K�D�� �V�D�G�H���� �U�D�K�D�W-
�N�R�Q�I�R�U�O�X�� �Y�H�� �N�X�O�O�D�Q�Õ�ú�O�Õ�� �E�X�O�G�X�N�O�D�U�Õ�� �J�|�U�•�O�P�H�N�W�H�G�L�U���� �%�X��
�V�R�Q�X�o�W�D�Q���� �R�U�W�D�|�÷�U�H�W�L�P�O�L�O�H�U�L�Q�� �o�D�O�Õ�ú�P�D�� �P�D�V�D�O�D�U�Õ�Q�Õ��
�G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�G�H�� �\�•�N�V�H�N�|�÷�U�H�W�L�P�O�L�O�H�U�H�� �J�|�U�H�� �G�D�K�D��
�R�O�X�P�O�X�� �E�L�U�� �\�D�N�O�D�ú�Õ�P�� �V�H�U�J�L�O�H�G�L�N�O�H�U�L�� �D�Q�O�D�ú�Õ�O�P�D�N�W�D�G�Õ�U���� �%�X��
�V�R�Q�X�o�� �+���� �K�L�S�R�W�H�]�L�Q�G�H�� �|�Q�H�� �V�•�U�•�O�H�Q�� �³�2�U�W�D�|�÷�U�H�W�L�P�O�L�O�H�U�L�Q��
�o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �o�D�O�Õ�ú�P�D�� �P�D�V�D�O�D�U�Õ�Q�Õ�� �\�•�N�V�H�N�|�÷�U�H�W�L�P�O�L�O�H�U�H��
�R�U�D�Q�O�D�� �G�D�K�D�� �R�O�X�P�O�X�� �\�|�Q�G�H�� �D�O�J�Õ�O�D�\�D�U�D�N��
�G�H�÷�H�U�O�H�Q�G�L�U�H�F�H�N�O�H�U�G�L�U���´���K�L�S�R�W�H�]�L�Q�L���G�H�V�W�H�N�O�H�P�L�ú�W�L�U�����%�X���V�R�Q�X�o��
�G�D�K�D�� �|�Q�F�H���J�H�U�o�H�N�O�H�ú�W�L�U�L�O�H�Q�� �o�D�O�Õ�ú�P�D�O�D�U�G�D�� �>�����@���� �>�����@��ortaya 
�N�R�\�X�O�D�Q���V�R�Q�X�o�O�D�U�Õ���G�H�V�W�H�N�O�H�P�H�N�W�H�G�L�U�� 

IV. �6�2�1�8�d VE �g�1�(�5�ø�/�(�5 
�%�X�� �o�D�O�Õ�ú�P�D�G�D���� �D�o�Õ�N�� �R�I�L�V�O�H�U�G�H�� �N�X�O�O�D�Q�Õ�O�D�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L��

�P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �N�R�Q�I�R�U���N�R�ú�X�O�O�D�U�Õ�Q�Õ�Q�� �L�\�L�O�H�ú�W�L�U�L�O�P�H�V�L�� �Y�H��
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �R�I�L�V�� �P�H�N�D�Q�� �N�R�ú�X�O�O�D�U�Õ�Q�Õ�� �R�O�X�P�O�X�� �\�|�Q�G�H��
�G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�L�Q�� �V�D�÷�O�D�Q�D�E�L�O�P�H�V�L�� �L�o�L�Q�� �J�H�U�H�N�O�L�� �Y�H�U�L�O�H�U�L�Q��
�H�O�G�H�� �H�G�L�O�P�H�V�L�� �D�P�D�o�O�D�Q�P�Õ�ú�W�Õ�U���� �g�U�Q�H�N�O�H�P�� �R�O�D�U�D�N�� �%�L�O�N�H�Q�W��
�&�H�Q�W�H�U�� �$�9�0�¶�G�H�� �\�H�U�� �D�O�D�Q�� �D�o�Õ�N�� �R�I�L�V�� �G�H�Q�H�\�� �R�U�W�D�P�Õ�� �R�O�D�U�D�N��
�V�H�o�L�O�P�L�ú�� �R�O�X�S���� �H�O�G�H�� �H�G�L�O�H�Q�� �V�R�Q�X�o�O�D�U�� �V�L�V�W�H�P�D�W�L�N�� �E�L�U�� �V�Õ�U�D�\�O�D��
�D�ú�D�÷�Õ�G�D���Y�H�U�L�O�P�L�ú�W�L�U�� 

�$�U�D�ú�W�Õ�U�P�D�� �\�D�S�Õ�O�D�Q�� �D�o�Õ�N�� �R�I�L�V�W�H�� �E�X�O�X�Q�D�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L��
�P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �N�R�Q�X�P�X�� �Y�H�� �J�H�Q�H�O�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q��
�G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�� �•�]�H�U�L�Q�G�H�� �|�Q�H�P�O�L�� �H�W�N�L�O�H�U�H�� �V�D�K�L�S�� �R�O�G�X�÷�X��
�E�H�O�L�U�O�H�Q�P�L�ú�W�L�U���� �%�X�Q�D�� �J�|�U�H���� �³�V�D�G�H���N�D�U�P�D�ú�Õ�N�´���� �³�U�D�K�D�W-
�N�R�Q�I�R�U�O�X���U�D�K�D�W�V�Õ�]�´�� �Y�H�� �³�N�X�O�O�D�Q�Õ�ú�O�Õ���N�X�O�O�D�Q�Õ�ú�V�Õ�]�´�� �V�Õ�I�D�W�� �o�L�I�W�O�H�U�L��
�L�o�L�Q�� �D�o�Õ�N�� �R�I�L�V�W�H�� �E�X�O�X�Q�D�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �J�H�Q�H�O��
�|�]�H�O�O�L�N�O�H�U�L�Q�L�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�� �D�U�D�V�Õ�Q�G�D��
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Mestan vd., �$�o�Õ�N���2�I�L�V�O�H�U�G�H���d�D�÷�U�Õ���0�H�U�N�H�]�L���0�D�V�D�O�D�U�Õ�Q�Õ�Q���g�]�H�O�O�L�N�O�H�U�L�Q�L�Q���d�D�O�Õ�ú�D�Q�O�D�U�Õ�Q���0�H�P�Q�X�Q�L�\�H�W�L�Q�H���(�W�N�L�O�H�U�L�Q�L�Q���%�H�O�L�U�O�H�Q�P�H�V�L, �$�Q�N�D�U�D�����7�•�U�N�L�\�H 

�L�V�W�D�W�L�V�W�L�N�V�H�O�� �D�o�Õ�G�D�Q�� �D�Q�O�D�P�O�Õ�� �I�D�U�N�O�Õ�O�Õ�N�O�D�U�Õ�Q�� �R�O�G�X�÷�X��
�J�|�U�•�O�P�H�N�W�H�G�L�U���� �)�D�N�D�W�� �³�|�O�o�•�O�H�U�L�� �\�H�W�H�U�O�L���|�O�o�•�O�H�U�L�� �\�H�W�H�U�V�L�]�´�� �Y�H��
�³�U�H�Q�J�L�� �L�\�L���U�H�Q�J�L�� �N�|�W�•�´�� �V�Õ�I�D�W�� �o�L�I�W�O�H�U�L�� �L�o�L�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q��
�N�R�Q�X�P�O�D�U�Õ�Q�D�� �J�|�U�H�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�L�� �N�D�S�V�D�\�D�Q�� �R�U�W�D�O�D�P�D��
�G�H�÷�H�U�O�H�U�L�Q�� �E�L�U�E�L�U�L�Q�H�� �R�O�G�X�N�o�D�� �\�D�N�Õ�Q�� �R�O�G�X�÷�X�� �J�|�U�•�O�P�H�N�W�H�G�L�U����
�6�R�Q�X�o�O�D�U�G�D�Q�� �S�H�Q�F�H�U�H�� �N�H�Q�D�U�Õ�Q�D�� �\�D�N�Õ�Q�� �R�W�X�U�D�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q��
�o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�Õ�� �|�]�H�O�O�L�N�O�H�� �R�U�W�D�� �Y�H�� �L�o�� �N�Õ�V�Õ�P�O�D�U�G�D��
oturanlara oranla �G�D�K�D�� �³�V�D�G�H�´�� �Y�H�� �³�U�D�K�D�W-�N�R�Q�I�R�U�O�X�´�� �R�O�D�U�D�N��
�G�H�÷�H�U�O�H�Q�G�L�U�G�L�÷�L���D�Q�O�D�ú�Õ�O�P�D�N�W�D�G�Õ�U�����%�X���V�R�Q�X�o�����G�D�K�D���|�Q�F�H��[11], 
[27] �o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�G�D�� �E�H�O�L�U�W�L�O�H�Q�� �S�H�Q�F�H�U�H�� �\�D�N�Õ�Q�Õ�Q�G�D�N�L��
masalar�G�D�� �R�W�X�U�D�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �D�O�J�Õ�V�D�O�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�L�Q��
�G�D�K�D�� �R�O�X�P�O�X�� �\�|�Q�G�H�� �R�O�G�X�÷�X�� �V�R�Q�X�F�X�Q�X�� �G�H�V�W�H�N�O�H�P�H�N�W�H�G�L�U����
�%�X�Q�X�Q�� �\�D�Q�Õ�� �V�Õ�U�D���� �L�o�� �N�Õ�V�Õ�P�G�D�� �R�W�X�U�D�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �o�D�O�Õ�ú�P�D��
�P�D�V�D�V�Õ�Q�Õ���G�L�÷�H�U�O�H�U�L�Q�H���R�U�D�Q�O�D���G�D�K�D���³�N�X�O�O�D�Q�Õ�ú�O�Õ�  ́�E�X�O�P�X�ú�O�D�U�G�Õ�U����
�%�X�Q�G�D�� �o�D�O�Õ�ú�P�D�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �V�H�U�Y�L�V�� �P�H�N�D�Q�O�D�U�Õ�Q�D�� �\�D�N�Õ�Q��
�R�O�P�D�V�Õ�Q�Õ�Q�� �H�W�N�L�O�L�� �R�O�G�X�÷�X�� �G�•�ú�•�Q�•�O�P�H�N�W�H�G�L�U���� �'�L�÷�H�U�� �W�D�U�D�I�W�D�Q��
�S�H�Q�F�H�U�H�� �N�H�Q�D�U�Õ�Q�G�D�� �Y�H�� �\�D�N�Õ�Q�� �R�W�X�U�D�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �o�D�O�Õ�ú�P�D��
�P�D�V�D�V�Õ�� �U�H�Q�J�L�Q�L�� �V�Õ�U�D�V�Õ�\�O�D�� �R�U�W�D�� �Y�H�� �L�o�� �N�Õ�V�Õ�P�G�D�N�L�O�H�U�H�� �R�U�D�Q�O�D��
�G�D�K�D�� �L�\�L�� �R�O�D�U�D�N�� �G�H�÷�H�U�O�H�Q�G�L�U�G�L�N�O�H�U�L���� �U�H�Q�N�� �E�H�÷�H�Q�L�V�L�Q�L�Q��
�S�H�Q�F�H�U�H�� �N�H�Q�D�U�Õ�Q�G�D�N�L���J�•�Q�� �Õ�ú�Õ�÷�Õ�Q�D�� �E�D�÷�O�Õ�� �R�O�D�U�D�N�� �L�o�� �N�Õ�V�Õ�P�O�D�U�D��
�G�R�÷�U�X���R�O�X�P�V�X�]���\�|�Q�G�H���G�H�÷�H�U�O�H�Q�G�L�U�L�O�G�L�÷�L���J�|�U�•�O�P�H�N�W�H�G�L�U�� 

�$�U�D�ú�W�Õ�U�P�D�� �\�D�S�Õ�O�D�Q�� �D�o�Õ�N�� �R�I�L�V�W�H�� �E�X�O�X�Q�D�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L��
�P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �N�R�Q�X�P�X�� �Y�H�� �J�H�Q�H�O�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q��
�H�÷�L�W�L�P�� �G�•�]�H�\�L�Q�H�� �J�|�U�H�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�� �•�]�H�U�L�Q�G�H�� �|�Q�H�P�O�L��
et�N�L�O�H�U�H�� �V�D�K�L�S�� �R�O�G�X�÷�X�� �E�H�O�L�U�O�H�Q�P�L�ú�W�L�U���� �%�X�Q�D�� �J�|�U�H����
�³�N�X�O�O�D�Q�Õ�ú�O�Õ���N�X�O�O�D�Q�Õ�ú�V�Õ�]�´�� �V�Õ�I�D�W�� �o�L�I�W�L�� �L�o�L�Q�� �D�o�Õ�N�� �R�I�L�V�W�H�� �E�X�O�X�Q�D�Q��
�o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �J�H�Q�H�O�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q��
�H�÷�L�W�L�P�� �G�•�]�H�\�L�Q�H�� �J�|�U�H�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�� �D�U�D�V�Õ�Q�G�D��
�L�V�W�D�W�L�V�W�L�N�V�H�O�� �D�o�Õ�G�D�Q�� �D�Q�O�D�P�O�Õ�� �I�D�U�N�O�Õ�O�Õ�N�O�D�U�Õ�Q�� �R�O�G�X�÷�X��
�J�|�U�•�O�P�H�N�W�H�G�L�U�� Fakat �³�V�D�G�H���N�D�U�P�D�ú�Õ�N�´ �³�U�D�K�D�W-
�N�R�Q�I�R�U�O�X���U�D�K�D�W�V�Õ�]�´���� �³�|�O�o�•�O�H�U�L�� �\�H�W�H�U�O�L���|�O�o�•�O�H�U�L�� �\�H�W�H�U�V�L�]�´�� �Y�H��
�³�U�H�Q�J�L�� �L�\�L���U�H�Q�J�L�� �N�|�W�•�´�� �V�Õ�I�D�W�� �o�L�I�W�O�H�U�L�� �L�o�L�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �H�÷�L�W�L�P��
�G�•�]�H�\�L�Q�H�� �J�|�U�H�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�L�� �N�D�S�V�D�\�D�Q�� �R�U�W�D�O�D�P�D��
�G�H�÷�H�U�O�H�U�L�Q�� �E�L�U�E�L�U�L�Q�H�� �R�O�G�X�N�o�D�� �\�D�N�Õ�Q�� �R�O�G�X�÷�X�� �J�|�U�•�O�P�H�N�W�H�G�L�U����
�6�R�Q�X�o�W�D���� �R�U�W�D�|�÷�U�H�W�L�P�O�L�O�H�U�L�Q�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �o�D�O�Õ�ú�P�D��
�P�D�V�D�O�D�U�Õ�Q�Õ�� �\�•�N�V�H�N�|�÷�U�H�W�L�P�O�L�O�H�U�H�� �R�U�D�Q�O�D�� �G�D�K�D���³�N�X�O�O�D�Q�Õ�ú�O�Õ�  ́
�E�X�O�G�X�N�O�D�U�Õ���J�|�U�•�O�P�H�N�W�H�G�L�U���� 

�%�X�� �V�R�Q�X�o�O�D�U�D�� �J�|�U�H���� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �D�o�Õ�N�� �R�I�L�V�O�H�U�L�Q�L�Q��
�\�H�U�O�H�ú�L�P���S�O�D�Q�O�D�U�Õ���R�O�X�ú�W�X�U�X�O�X�U�N�H�Q�����o�D�÷�U�Õ���P�H�U�N�H�]�L���P�D�V�D�O�D�U�Õ�Q�Õ�Q��
�J�•�Q�� �Õ�ú�Õ�÷�Õ�Q�G�D�Q�� �H�Q�� �I�D�]�O�D�� �Y�H�U�L�P�L�� �D�O�D�F�D�N�� �ú�H�N�L�O�G�H�� �\�D�U�D�U�O�D�Q�P�D�\�Õ��
�K�H�G�H�I�O�H�P�H�V�L�� �Y�H�� �S�D�U�O�D�P�D�� �\�D�S�P�D�\�D�Q���� �J�|�]�� �D�O�P�D�\�D�Q�� �\�D�S�D�\��
�D�\�G�Õ�Q�O�D�W�P�D�� �N�D�\�Q�D�N�O�D�U�Õ�� �L�O�H�� �D�\�G�Õ�Q�O�D�W�Õ�O�P�D�V�Õ���� �o�D�O�Õ�ú�P�D��
�P�D�V�D�O�D�U�Õ�Q�Õ�Q�� �•�U�H�W�L�P�L�Q�G�H�� �N�X�O�O�D�Q�Õ�O�D�Q�� �P�D�O�]�H�P�H�O�H�U�L�Q�� �Õ�ú�Õ�÷�Õ��
�\�D�Q�V�Õ�W�P�D�\�D�Q�� �P�D�O�]�H�P�H�O�H�U�G�H�Q���•�U�H�W�L�O�P�H�V�L�� �Y�H�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q��
�S�H�U�L�\�R�G�L�N�� �R�O�D�U�D�N�� �N�H�Q�G�L�� �G�H�S�D�U�W�P�D�Q�O�D�U�Õ�� �L�o�L�Q�G�H�� �N�R�Q�X�P�O�D�U�Õ�Q�Õ�Q��
�G�H�÷�L�ú�W�L�U�L�O�P�H�V�L�� �o�D�÷�U�Õ�� �P�H�U�N�H�]�L�� �o�H�Y�U�H�V�H�O�� �N�R�ú�X�O�O�D�U�Õ�Q�Õ�Q�� �Y�H��
�o�D�O�Õ�ú�P�D�� �P�D�V�D�O�D�U�Õ�Q�Õ�� �R�O�X�P�O�X�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�L��
�V�D�÷�O�D�\�D�F�D�N�W�Õ�U�� 
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�%�H�\�O�L�÷�L�� �G�|�Q�H�P�L�Q�L�Q�� �E�D�ú�N�H�Q�W�L���� �2�V�P�D�Q�O�Õ�O�D�U�� �G�|�Q�H�P�L�Q�L�Q�� �%�H�\�O�H�U�E�H�\�O�L�÷�L�� �P�H�U�N�H�]�L�� �Y�H�� �ú�H�K�]�D�G�H�� �V�D�Q�F�D�N�O�D�U�Õ�Q�G�D�Q�� �E�L�U�L�V�L�� �R�O�D�Q �ú�H�K�U�L�P�L�], bu 
�|�Q�H�P�L�Q�H�� �E�L�Q�D�H�Q�� �]�D�P�D�Q �L�o�L�Q�G�H zengin bir mimari mirasa sahip �R�O�P�X�ú�W�X�U�� �%�X�J�•�Q���� �.�D�O�H�V�L�Q�G�H�Q���� �+�Õ�G�Õ�U�O�Õ�N Mescidine, Vacidiye 
Medresesinden Ulu Camisine, R�•�V�W�H�P���3�D�ú�D�����%�D�O�Õ�N�O�Õ�����+�D�P�D�P�Õ�Q�G�D�Q �(�V�N�L���+�•�N�•�P�H�W���.�R�Q�D�÷�Õ�Q�D���N�D�G�D�U���I�D�U�N�O�Õ���D�P�D�o�O�D�U�D���K�L�]�P�H�W���H�W�P�H�N��
�•�]�H�U�H���� �G�H�÷�L�ú�L�N�� �W�D�U�L�K�O�H�U�G�H�� �L�Q�ú�D�� �H�G�L�O�P�L�ú�� �R�O�D�Q�� �o�R�N�� �V�D�\�Õ�G�D�N�L�� �D�Q�Õ�W���\�D�S�Õ���� �W�•�P�� �K�D�ú�P�H�W�L�\�O�H�� �N�D�U�ú�Õ�P�Õ�]�G�D�� �G�X�U�P�D�N�W�D�� �Y�H�� �D�L�W�� �R�O�G�X�N�O�D�U�Õ��
�P�H�G�H�Q�L�\�H�W�L�Q���Y�H�\�D���G�|�Q�H�P�L�Q �U�X�K�X�Q�X���E�X�J�•�Q�H���W�D�ú�Õ�P�D�N�W�D�G�Õ�U�� �$�Q�D�G�R�O�X���N�•�O�W�•�U�•���Y�H���P�H�G�H�Q�L�\�H�W�L�Q�L�Q���J�H�O�L�ú�L�P���Y�H���G�H�÷�L�ú�L�P���o�L�]�J�L�V�L�Q�L���\�D�Q�V�Õ�W�D�Q��
�E�L�U���ú�H�K�L�U���R�O�D�Q���.�•�W�D�K�\�D�¶�G�D���D�Q�Õ�W�V�D�O�� �P�L�P�D�U�O�Õ�N���|�U�Q�H�N�O�H�U�L�Q�L�Q�� �\�D�Q�Õ�Q�G�D�����J�H�o�P�L�ú�H�� �Õ�ú�Õ�N���W�X�W�D�Q���]�H�Q�J�L�Q���P�L�P�D�U�L�� �R�O�X�ú�X�P�X�Q�X�Q���J�•�Q�•�P�•�]�G�H�N�L��
�E�L�U���E�D�ú�N�D���W�D�Q�Õ�÷�Õ���N�R�Q�D�N�O�D�U�G�Õ�U�� �ù�H�K�U�L�P�L�], �V�D�K�L�S���R�O�G�X�÷�X���o�R�N���V�D�\�Õ�G�D�N�L���N�R�Q�D�N���Y�H���H�Y�O�H�U�L���L�O�H���H�Q���ú�D�Q�V�O�Õ���ú�H�K�L�U�O�H�U�G�H�Q���E�L�U�L�G�L�U�����d�•�Q�N�• tarihi 
�N�L�P�O�L�÷�H�� �V�D�K�L�S�� �E�L�U�� �ú�H�K�L�U���� �V�D�G�H�F�H�� �D�Q�Õ�W�V�D�O�� �P�L�P�D�U�L�� �|�U�Q�H�N�O�H�U�G�H�Q�� �L�E�D�U�H�W���G�H�÷�L�O�G�L�U�� Ata �\�D�G�L�J�k�U�Õ sivil m�L�P�D�U�L���|�U�Q�H�N�O�H�U�L�Q�L�� �N�R�U�X�\�D�P�D�P�Õ�ú��
�R�O�D�Q���E�L�U���ú�H�Krin, �W�D�U�L�K�V�H�O���N�L�P�O�L�÷�L�Q�L���Y�H���P�L�P�D�U�L���]�H�Q�J�L�Q�O�L�÷�L�Q�L�Q���|�Q�H�P�O�L���E�L�U���W�D�U�D�I�Õ���H�N�V�L�N���N�D�O�P�Õ�ú���G�H�P�H�N�W�L�U�� 

�%�X�� �E�D�N�Õ�P�G�D�Q�� �ú�H�K�U�L�Q�� �P�L�P�D�U�L�� �P�L�U�D�V�Õ�Q�Õ���� �\�D�O�Q�Õ�]�F�D�� �D�Q�Õ�W�V�D�O�� �P�L�P�D�U�L�� �|�U�Q�H�N�O�H�U�L�\�O�H�� �V�Õ�Q�Õ�U�O�D�\�D�U�D�N�� �V�L�Y�L�O�� �P�L�P�D�U�L�� �|�U�Q�H�÷�L�� �R�O�D�U�D�N��
�D�G�O�D�Q�G�Õ�U�G�Õ�÷�Õ�P�Õ�]���N�R�Q�D�N�O�D�U�Õ�P�Õ�]�Õ���\�R�N���V�D�\�P�D�Q�Õ�Q���E�•�\�•�N���E�L�U���K�D�W�D���R�O�D�F�D�÷�Õ�Q�Õ���N�D�E�X�O���H�W�P�H�N���J�H�U�H�N�L�U�����ù�H�K�U�L�P�L�]�L���J�H�]�H�U�N�H�Q���N�D�I�D�P�Õ�]�Õ���N�D�O�G�Õ�U�Õ�S 
�ú�|�\�O�H���G�L�N�N�D�W�O�L�F�H���E�L�U���E�D�N�W�Õ�÷�Õ�P�Õ�]�G�D�����H�F�G�D�G�Õ�P�Õ�]�Õ�Q���E�L�]�H���P�L�U�D�V���R�O�D�U�D�N���E�Õ�U�D�N�W�Õ�÷�Õ�����D�W�D  �\�D�G�L�J�k�U�Õ���W�D�U�L�K�L���N�R�Q�D�N�O�D�U�Õ�Q�����D�Q�Õ�W�V�D�O���\�D�S�Õ���G�H�G�L�÷�L�P�Lz 
eserlerle birlikte tarihi �N�H�Q�W�� �G�R�N�X�V�X�Q�X�� �ú�H�N�L�O�O�H�Q�G�L�U�P�H�G�H�� �Q�D�V�Õ�O�� �E�L�U�� �U�R�O�� �R�\�Q�D�G�Õ�÷�Õ�Q�Õ���� �ú�H�K�U�H�� �Q�D�V�Õ�O�� �E�L�U�� �J�•�]�H�O�O�L�N�� �Y�H�� �G�H�÷�H�U�� �N�D�W�W�Õ�÷�Õ�Q�Õ��
�J�|�V�W�H�U�P�H�N���L�V�W�H�G�L�N�� 
 �%�X�� �o�D�O�Õ�ú�P�D�G�D�� �.�•�W�D�K�\�D�� �P�H�U�N�H�]�G�H�� �E�X�O�X�Q�D�Q�� �J�H�O�H�Q�H�N�V�H�O�� �7�•�U�N�� �H�Y�O�H�U�L�� �D�U�D�ú�W�Õ�U�P�D�� �N�D�S�V�D�P�Õ�Q�G�D�G�Õ�U���� �%�X�� �H�Y�O�H�U�L�Q�� �V�•�V�O�H�P�H�O�H�U�L 
�L�Q�F�H�O�H�Q�H�U�H�N�� �I�R�W�R�÷�U�D�I�O�D�U�O�D�� �G�H�V�W�H�N�O�H�Q�P�L�ú�W�L�U���� �d�D�O�Õ�ú�P�Dda �.�•�W�D�K�\�D�� �ø�O�L�¶�Q�L�Q�� �W�D�U�L�K�o�H�V�L�� �Y�H�� �F�R�÷�U�D�I�L�� �|�]�H�O�O�L�N�O�H�U�L�� �W�D�Q�Õ�W�Õ�O�P�Õ�ú, �D�U�D�ú�W�Õ�U�P�D��
�N�D�S�V�D�P�Õ�Q�G�D���E�X�O�X�Q�D�Q���H�Y�O�H�U�H���D�L�W���V�D�S�W�D�P�D���o�D�O�Õ�ú�P�D�V�Õ�����H�Y�O�H�U�G�H���E�X�O�X�Q�D�Q���V�•�V�O�H�P�H�O�H�U�L�Q���D�Q�D�O�L�]�L���Y�H���I�R�W�R�÷�U�D�I�O�D�U�Õ���\�H�U���D�O�P�D�N�W�D�G�Õ�U���� 
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Abstract- �.�•�W�D�K�\�D, the ancient city in which we live, has a very rich history and cultural background. The capital of 
�*�H�U�P�L�\�D�Q�R�÷�X�O�O�D�U�Õ���3�U�L�Q�F�L�S�D�O�L�W�\���S�H�U�L�R�G�����%�H�\�O�H�U�E�H�\�L���F�H�Q�W�H�U���R�I���W�K�H���2�W�W�R�P�D�Q���S�H�U�L�R�G�����D�Q�G���W�K�H���F�L�W�\���R�I���R�Q�H���R�I���W�K�H���F�L�W�\���R�I���V�H�]�D�G�H�����K�D�V a 
rich architectural heritage in time to build on this importance. Today, a large number of monumental buildings built in different 
�G�D�W�H�V�� �W�R�� �V�H�U�Y�H�� �G�L�I�I�H�U�H�Q�W�� �S�X�U�S�R�V�H�V�� �I�U�R�P�� �&�D�V�W�O�H���� �+�Õ�G�Õ�U�O�Õ�N�� �0�D�V�M�L�G���� �9�D�F�L�G�L�\�H�� �0�D�G�U�D�V�D�� �W�R�� �W�K�H�� �*�U�H�D�W�� �0�R�V�T�X�H���� �I�U�R�P�� �5�•�V�W�H�P�� �3�D�ú�D��
���%�D�O�Õ�N�O�Õ�����+�D�P�D�P���W�R���W�K�H���2�O�G���*�R�Y�H�U�Q�Pent Mansion, stand before us with all its magnificence and bear the spirit of the Civilization 
�R�U���S�H�U�L�R�G���W�K�H�\���E�H�O�R�Q�J���W�R���W�R�G�D�\�����,�Q���.�•�W�D�K�\�D�����D���F�L�W�\���W�K�D�W���U�H�I�O�H�F�W�V���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���D�Q�G���F�K�D�Q�J�H���R�I���$�Q�D�W�R�O�L�D�Q���F�X�O�W�X�U�H���D�Q�G���F�L�Y�L�O�L�]�Dtion, 
besides the monumental architectural examples, another witness of the rich architectural formation that illuminates the past is 
the houses of today. Our city is one of the lucky cities with its numerous houses and houses. Because a city with a historical 
identity, is not only monumental architectural examples from. An important part of the historical identity and architectural wealth 
of a city, which has not been able to preserve the examples of civil architecture, is missing. 
 
In this respect, it is necessary to acknowledge that it would be a great mistake to ignore what we call a civilian architectural 
example by limiting the architectural heritage of the city with only monumental architectural examples. When we visited our 
city, we lifted our heads and looked carefully; we wanted to show what kind of beauty and value the city had played in shaping 
the city's historical texture along with the works we call monumental structure of the historical mansion, which was left by our 
ancestors as a legacy to us. 
 
In this study, the traditiona�O���7�X�U�N�L�V�K���K�R�X�V�H�V���L�Q���.�•tahya center are under the scope of research. The decorations of these houses 
�Z�H�U�H���H�[�D�P�L�Q�H�G���D�Q�G���V�X�S�S�R�U�W�H�G���E�\���S�K�R�W�R�J�U�D�S�K�V�����,�Q���W�K�L�V���V�W�X�G�\�����W�K�H���K�L�V�W�R�U�\���D�Q�G���J�H�R�J�U�D�S�K�L�F�D�O���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���.�•�W�D�K�\�D���S�U�R�Y�L�Q�F�H��
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are introduced and the study of determination of the houses within the scope of the research, analysis and photographs of the 
decorations found in the houses are included. 
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I. �*�ø�5�ø�ù 
�0�H�U�N�H�]�� �3�L�U�O�H�U�� �P�D�K�D�O�O�H�V�L�Q�G�H�� �������� �\�•�]�\�Õ�O�� �.�•�W�D�K�\�D�� �(�Y�O�H�U�L�Q�L�Q��

�W�R�S�O�X�F�D���N�R�U�X�Q�G�X�÷�X���*�H�U�P�L�\�D�Q���6�R�N�D�N�����$�U�Q�D�Y�X�W���N�D�O�G�Õ�U�Õ�P�O�Õ���\�R�O�X����
�H�O�H�N�W�U�L�N�� �Y�H�� �W�H�O�H�I�R�Q�� �G�L�U�H�N�O�H�U�L�� �L�O�H�� �W�H�O�O�H�U�L�Q�L�Q�� �E�X�O�X�Q�P�D�G�Õ�÷�Õ����
�.�•�W�D�K�\�D�¶�G�D�N�L�� �W�D�U�L�K�L�� �N�H�Q�W�� �G�R�N�X�V�X�Q�X�Q�� �H�Q�� �J�•�]�H�O�� �|�U�Q�H�÷�L�G�L�U����
�*�H�U�P�L�\�D�Q�� �6�R�N�D�N�¶�W�D�N�L�� �.�•�W�D�K�\�D���(�Y�O�H�U�L�� �L�N�L�� �Y�H�\�D�� �•�o�� �N�D�W�O�Õ�� �D�K�ú�D�S��
�H�Y�O�H�U�G�L�U���� �3�D�\�D�Q�G�D�O�D�U�O�D�� �G�H�V�W�H�N�O�H�Q�P�L�ú�� �o�Õ�N�P�D�O�D�U�Õ���� �o�L�I�W�O�L�� �N�R�F�D��
�N�D�S�Õ�O�D�U�Õ�����N�D�I�H�V�O�L���S�H�Q�F�H�U�H�O�H�U�L���L�O�H���D�K�ú�D�S���$�Q�D�G�R�O�X���P�L�P�D�U�L�V�L�Q�L�Q���H�Q��
�J�•�]�H�O�� �|�U�Q�H�N�O�H�U�L�Q�L�� �R�O�X�ú�W�X�U�X�U���� �������� �Y�H�� �������� �\�•�]�\�Õ�O�� �.�•�W�D�K�\�D�� �H�Y�O�H�U�L��
�D�o�Õ�N�� �V�R�I�D�O�Õ�G�Õ�U���� �6�R�I�D�O�D�U�� �R�G�D�O�D�U�� �D�U�D�V�Õ�� �E�D�÷�O�D�Q�W�Õ�\�Õ�� �V�D�÷�O�D�U���� �$�\�U�Õ�F�D��
�V�R�I�D�O�D�U�G�D�� �V�H�N�L�� �\�D�� �G�D�� �N�|�ú�N�� �D�G�Õ�� �Y�H�U�L�O�H�Q�� �G�L�Q�O�H�Q�P�H���P�H�N�k�Q�O�D�U�Õ 
�E�X�O�X�Q�X�U�����*�L�U�L�ú���N�D�W�O�D�U�Õ�Q�D���W�D�ú�O�Õ�N���G�H�Q�L�U�����(�Y�O�H�U�L�Q���|�Q���N�D�S�Õ�O�D�U�Õ���G�Õ�ú�Õ�Q�G�D��
�J�H�Q�L�ú���D�U�N�D���E�D�K�o�H�O�H�U�H���D�o�Õ�O�D�Q���D�U�N�D���N�D�S�Õ�O�D�U�Õ���G�D���Y�D�U�G�Õ�U�����'�H�S�R�����N�L�O�H�U��
�V�D�P�D�Q�O�Õ�N���K�D�W�W�D���D�K�Õ�U�O�D�U���E�X�U�D�G�D�G�Õ�U�����%�L�U�L�Q�F�L���N�D�W�W�D���J�•�Q�O�•�N���\�D�ú�D�P�D��
�D�L�W�� �R�G�D�O�D�U�� �Y�D�U�G�Õ�U���� �%�X�Q�O�D�U�� �R�W�X�U�P�D�� �R�G�D�V�Õ���� �P�X�W�I�D�N�� �Y�H�� �\�D�W�D�N��
�R�G�D�V�Õ�G�Õ�U���� �ø�N�L�Q�F�L�� �N�D�W�W�D�� �L�V�H�� �P�L�V�D�I�L�U�� �R�G�D�O�D�U�Õ�� �Y�H�� �J�H�O�L�Q�� �R�G�D�O�D�U�Õ��
�E�X�O�X�Q�X�U���� �������� �Y�H�� �������� �\�•�]�\�Õ�O�� �.�•�W�D�K�\�D�� �(�Y�O�H�U�L�� �N�D�S�D�O�Õ�� �V�R�I�D�O�Õ�G�Õ�U����
�g�Q�F�H�N�L�� �G�|�Q�H�P�O�H�U�L�Q�� �D�N�V�L�Q�H���� �E�X�� �G�|�Q�H�P�� �H�Y�O�H�U�L�Q�L�Q�� �G�Õ�ú�O�D�U�Õ����
�V�D�o�D�N�O�D�U�Õ���� �S�H�U�Y�D�]�O�D�U�Õ�� �Y�H�� �S�D�\�D�Q�G�D�O�D�U�Õ�� �V�•�V�O�H�Q�L�U�N�H�Q���� �L�o���P�H�N�k�Q�O�D�U 
�D�N�V�L�Q�H���V�D�G�H���W�X�W�X�O�P�X�ú�W�X�U�����<�L�Q�H�� �E�•�W�•�Q�� �.�•�W�D�K�\�D���(�Y�O�H�U�L���S�D�\�D�Q�G�D 
�G�H�V�W�H�N�O�L���o�Õ�N�D�U�W�P�D�O�D�U�D���V�D�K�L�S�W�L�U�����%�X���o�Õ�N�D�U�W�P�D�O�D�U���\�R�O�D���X�\�X�P���Y�H���L�o��
�P�H�N�k�Q�Õ �G�•�]�H�O�W�P�H�� �D�P�D�o�O�Õ�� �\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� �.�•�W�D�K�\�D�� �(�Y�O�H�U�L�Q�L�Q��
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�G�H�÷�H�U�O�H�U���E�•�W�•�Q�•�Q�•�Q���D�N�V�H�G�L�ú�L�\�O�H�����G�H�÷�L�ú�H�U�H�N���J�H�O�L�ú�H�Q���E�L�U���D�N�Õ�F�Õ�O�Õ�N����
�\�D�S�Õ�F�Õ�O�Õ�N���Y�H���V�D�Q�D�W���D�Q�O�D�\�Õ�ú�Õ�Q�Õ���E�H�U�D�E�H�U�L�Q�G�H���J�H�W�L�U�P�L�ú�W�L�U�������%�|�\�O�H�F�H����
�V�D�Q�D�W�� �W�D�U�L�K�L�Q�L�Q�� �|�Q�H�P�O�L�� �V�L�Y�L�O�� �P�L�P�D�U�O�Õ�N�� �•�U�•�Q�O�H�U�L�� �R�O�D�Q�� �P�H�V�N�H�Q��
�P�L�P�D�U�L�V�L���R�O�X�ú�P�X�ú�W�X�U�>���@�� 
�.�•�W�D�K�\�D���� �N�R�Q�X�W�� �P�L�P�D�U�L�V�L�� �E�D�N�Õ�P�Õ�Q�G�D�Q�� �$�Q�D�G�R�O�X�
�Q�X�Q�� �D�K�ú�D�S��
�E�|�O�J�H�V�L���L�o�L�Q�G�H���N�D�O�P�D�N�W�D�G�Õ�U�����%�D�O�Õ�N�H�V�L�U-�8�ú�D�N-�$�Q�W�D�O�\�D���o�L�]�J�L�V�L�Q�G�H��
�W�D�Q�Õ�P�O�D�Q�D�Q���%�D�W�Õ���$�Q�D�G�R�O�X���7�•�U�N���(�Y�O�H�U�L���J�U�X�E�X�Q�G�D���\�H�U���D�O�Õ�U�����6�L�Y�L�O��
�0�L�P�D�U�O�Õ�N�� �|�U�Q�H�N�O�H�U�L�� �L�o�L�Q�G�H�� �D�o�Õ�N�� �V�R�I�D�O�Õ�O�D�U�� ��������- 18 yy.) 
�.�•�W�D�K�\�D�
�Q�Õ�Q�� �H�Q�� �N�D�U�D�N�W�H�U�L�V�W�L�N�� �H�Y�O�H�U�L�G�L�U���� �'�Õ�ú�W�D�Q�� �V�•�V�O�H�P�H�V�L��
�R�O�P�D�\�D�Q�� �\�D�O�Õ�Q�� �J�|�U�•�Q�•�ú�•�Q�H�� �N�D�U�ú�Õ�O�Õ�N�� �L�o�� �P�H�N�k�Q�O�D�U�G�D�� �J�|�P�P�H��
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�G�R�O�D�S�O�D�U���� �W�D�Y�D�Q�O�D�U���� �N�D�S�Õ�O�D�U���� �R�F�D�N�� �G�D�Y�O�X�P�E�D�]�O�D�U�Õ���� �P�H�U�G�L�Y�H�Q��
�N�R�U�N�X�O�X�N�O�D�U�Õ���J�L�E�L�� �L�o�� �P�H�N�k�Q���D�\�U�Õ�Q�W�Õ�O�D�U�Õ���D�K�ú�D�S���R�\�P�D�F�Õ�O�Õ�÷�Õ�Q�Õ�Q�� �H�Q��
�J�•�]�H�O���|�U�Q�H�N�O�H�U�L�Q�L���R�U�W�D�\�D���N�R�\�D�Q���P�R�W�L�I�O�H�U�O�H���E�H�]�H�O�L�G�L�U�>���@�� 
 
���������.�•�W�D�K�\�D�¶�Q�Õ�Q���7�D�U�L�K�o�H�V�L 
�(�J�H�� �%�|�O�J�H�V�L�
�Q�L�Q�� �ø�o�� �%�D�W�Õ�� �$�Q�D�G�R�O�X�� �%�|�O�•�P�•�
�Q�G�H�� �\�H�U�� �D�O�D�Q��
�.�•�W�D�K�\�D���� �E�L�O�L�Q�H�Q�� �W�D�U�L�K�L�� �L�o�L�Q�G�H�� �+�L�W�L�W���� �)�U�L�J���� �5�R�P�D���� �%�L�]�D�Q�V����
�6�H�O�o�X�N�O�X�����*�H�U�P�L�\�D�Q�R�÷�O�X�O�D�U�Õ �Y�H�� �2�V�P�D�Q�O�Õ�� �'�|�Q�H�P�L��
�X�\�J�D�U�O�Õ�N�O�D�U�Õ�\�O�D���7�•�U�N�L�\�H���&�X�P�K�X�U�L�\�H�W�L�
�Q�H���X�O�D�ú�P�Õ�ú�W�Õ�U�����.�•�W�D�K�\�D���L�O�L��
�V�Õ�Q�Õ�U�O�D�U�Õ���L�o�L�Q�G�H���N�D�O�D�Q���W�R�S�U�D�N�O�D�U�G�D���\�H�U�O�H�ú�H�Q���Y�H���D�G�Õ���E�L�O�L�Q�H�Q���H�Q���H�V�N�L��
�K�D�O�N���+�L�W�L�W�
�O�H�U�G�L�U�����%�X�Q�D���U�D�÷�P�H�Q���o�H�Y�U�H�G�H�N�L���$�U�N�H�R�O�R�M�L�N���E�X�O�X�Q�W�X�O�D�U��
�L�O�L�Q�� �\�H�U�O�H�ú�L�P�� �W�D�U�L�K�L�Q�L�� �o�R�N�� �G�D�K�D�� �H�V�N�L�O�H�U�H���� �L�O�N�� �o�D�÷�O�D�U�D�� �G�H�÷�L�Q��
�J�|�W�•�U�P�H�N�W�H�G�L�U���� �.�•�W�D�K�\�D�� �L�o�L�Q�� �N�H�V�L�Q�� �E�L�U�� �N�X�U�X�O�X�ú�� �W�D�U�L�K�L��
�Y�H�U�L�O�H�P�H�P�H�N�O�H�� �E�L�U�O�L�N�W�H���� �+�L�W�L�W�� �P�H�W�L�Q�O�H�U�L�Q�G�H�� �J�H�o�H�Q�� �$�Vsuva 
�W�D�U�L�K�L�\�O�H�� �L�O�J�L�O�L�� �,�9���� �7�X�W�K�D�O�L�\�D�� ���0���g���� ����������- ������������ �\�Õ�O�O�Õ�N�O�D�U�Õ�Q�D��
�G�D�\�D�Q�D�U�D�N�� �0���g���� �,�,���� �E�L�Q�L�Q�� �R�U�W�D�O�D�U�Õ�Q�G�D�� �N�X�U�X�O�G�X�÷�X�� �V�|�\�O�H�Q�H�E�L�O�L�U����
�.�•�W�D�K�\�D�����E�X�J�•�Q���G�H���L�ú�O�H�W�L�O�H�Q���]�H�Q�J�L�Q���P�D�G�H�Q���\�D�W�D�N�O�D�U�Õ���G�R�O�D�\�Õ�V�Õ�\�O�D��
�W�D�U�L�K�L�Q�� �K�H�U�� �G�H�Y�U�H�V�L�Q�G�H�� �L�O�J�L�� �J�|�U�P�•�ú���� �E�X�� �V�D�\�H�G�H�� �J�H�Q�L�ú�� �W�L�F�D�U�H�W��
yoll�D�U�Õ�Q�D�� �V�D�K�L�S�� �R�O�P�X�ú���� �K�Õ�]�O�D�� �J�H�O�L�ú�P�L�ú�W�L�U���� �0�D�O�D�]�J�L�U�W�� �=�D�I�H�U�L�
�Q�L�Q��
�D�U�G�Õ�Q�G�D�Q�� �;�,���� �\�•�]�\�Õ�O�Õ�Q�� �V�R�Q�X�Q�G�D�� �7�•�U�N�� �X�\�J�D�U�O�Õ�N�O�D�U�Õ�\�O�D�� �W�D�Q�Õ�ú�D�Q��
�.�•�W�D�K�\�D���� �*�H�U�P�L�\�D�Q�R�÷�O�X�� �%�H�\�O�L�÷�L�
�Q�H�� �E�D�ú�N�H�Q�W�O�L�N�� �\�D�S�P�Õ�ú�� �R�O�X�S��
�2�V�P�D�Q�O�Õ�� �'�H�Y�O�H�W�L�� �E�X�� �W�R�S�U�D�N�O�D�U�� �•�]�H�U�L�Q�G�H�� �N�X�U�X�O�P�X�ú�W�X�U���� �$�\�U�Õ�F�D��
�.�•�W�D�K�\�D���7�•�U�N���Y�H���G�•�Q�\�D���D�V�N�H�U�O�L�N���W�D�U�L�K�L�Q�L�Q���H�Q�� �E�•�\�•�N���]�D�I�H�U�L�Q�L�Q��
�N�D�]�D�Q�Õ�O�G�Õ�÷�Õ���\�H�U���R�O�D�U�D�N���]�H�Q�J�L�Q���E�L�U���N�•�O�W�•�U�H�O���P�L�U�D�V�D���V�D�K�L�S�W�L�U�>���@�� 

�����������.�•�W�D�K�\�D�¶�Q�Õ�Q���&�R�÷�U�D�I�L���g�]�H�O�O�L�N�O�H�U�L 

���������������ø�O�L�Q���.�R�Q�X�P�X 
�.�•�W�D�K�\�D�����(�J�H���%�|�O�J�H�V�L�
�Q�L�Q���ø�o���%�D�W�Õ���$�Q�D�G�R�O�X���%�|�O�•�P�•�
�Q�G�H���\�H�U���D�O�Õ�U����
�ø�o���$�Q�D�G�R�O�X���%�|�O�J�H�V�L���L�O�H���G�H�Q�L�]�H���N�Õ�\�Õ�V�Õ���R�O�D�Q���(�J�H���%�|�O�•�P�•���D�U�D�V�Õ�Q�G�D��
�J�H�o�L�ú���D�O�D�Q�Õ�G�Õ�U�����.�•�W�D�K�\�D�� �L�O�L�����������G�H�U�H�F�H���������G�D�N�L�N�D�� �Y�H���������G�H�U�H�F�H��
80 dakika kuzey enlemleri ile 29 derece 00 dakika ve 30 derece 
�������G�D�N�L�N�D���G�R�÷�X���E�R�\�O�D�P�O�D�U�Õ���D�U�D�V�Õ�Q�G�D�G�Õ�U�����ø�O�L�P�L�]�����������������N�P�ð�
�O�L�N��
�\�•�]�|�O�o�•�P�•�\�O�H�� �7�•�U�N�L�\�H�� �W�R�S�U�D�N�O�D�U�Õ�Q�Õ�Q�� �\�D�N�O�D�ú�Õ�N�� ��1,5'nu 
�N�D�S�O�D�P�D�N�W�D�G�Õ�U���� �.�•�W�D�K�\�D���� �N�X�]�H�\�L�Q�G�H�� �%�X�U�V�D���� �N�X�]�H�\�G�R�÷�X�V�X�Q�G�D��
�%�L�O�H�F�L�N���� �G�R�÷�X�V�X�Q�G�D�� �(�V�N�L�ú�H�K�L�U�� �Y�H�� �$�I�\�R�Q���� �J�•�Q�H�\�L�Q�G�H�� �8�ú�D�N����
�E�D�W�Õ�V�Õ�Q�G�D���0�D�Q�L�V�D���Y�H���%�D�O�Õ�N�H�V�L�U���L�O�O�H�U�L�P�L�]�O�H���o�H�Y�U�L�O�L�G�L�U�>���@�� 

1) 2.2.2. �-�H�R�O�R�M�L�N���<�D�S�Õ 
�.�•�W�D�K�\�D�
�Q�Õ�Q�� �-�H�R�O�R�M�L�N�� �E�D�N�Õ�P�G�D�Q�� �R�O�X�ú�X�P�X�� �o�R�N�� �H�V�N�L�O�H�U�H��
dayanmakt�D�G�Õ�U���� �,���� �-�H�R�O�R�M�L�N�� �]�D�P�D�Q�� �Y�H�� �,�,�,���� �-�H�R�O�R�M�L�N�� �]�D�P�D�Q�G�D��
�E�X�J�•�Q�N�•�� �ú�H�N�O�L�Q�L�� �D�O�P�Õ�ú�W�Õ�U���� �%�X�� �G�H�Y�L�U�O�H�U�G�H�� �o�|�N�P�H�O�H�U�H���� �\�H�U�� �\�H�U��
�Y�R�O�N�D�Q�L�]�P�D�\�D�� �Y�H�� �N�Õ�Y�U�Õ�O�P�D�O�D�U�D�� �X�÷�U�D�P�Õ�ú�W�Õ�U���� �.�Õ�Y�U�Õ�O�P�D�\�D��
�G�D�\�D�Q�D�P�D�\�D�Q�� �W�D�E�D�N�D�O�D�U�� �N�Õ�U�Õ�O�D�U�D�N�� �I�D�\�� �K�D�W�O�D�U�Õ�Q�Õ�� �R�O�X�ú�W�X�U�P�X�ú�W�X�U������
�.�•�W�D�K�\�D�� �L�O�� �P�H�U�N�H�]�L�� �Y�H�� �G�R�÷�X�V�X�� �,�,���� �G�H�U�H�F�H�� �G�H�S�U�H�P�� �N�X�ú�D�÷�Õ����
�P�H�U�N�H�]�L�Q�� �E�D�W�Õ�V�Õ�Q�G�D�� �\�H�U�� �D�O�D�Q�� �L�O�o�H�O�H�U�� �,���� �G�H�U�H�F�H�� �G�H�S�U�H�P�� �N�X�ú�D�÷�Õ��
�L�o�H�U�L�V�L�Q�G�H�� �\�H�U�� �D�O�P�D�N�W�D�G�Õ�U���� �%�X�� �I�D�\�� �K�D�W�O�D�U�Õ�Q�Õ�Q�� �V�R�Q�X�F�X�� �R�O�D�U�D�N����
�L�O�L�P�L�]�� �\�H�U�D�O�W�Õ�� �V�Õ�F�D�N�� �V�X�O�D�U�Õ�� �E�D�N�Õ�P�Õ�Q�G�D�Q�� �J�•�o�O�•�� �E�L�U�� �S�R�W�D�Q�V�L�\�H�O�H��
�V�D�K�L�S�W�L�U�����.�•�W�D�K�\�D���L�O�L�Q�L�Q���D�U�D�]�L���\�D�S�Õ�V�Õ�Q�G�D���N�L�U�H�o���W�D�ú�Õ�����N�L�O�����N�X�P���W�D�ú�Õ��
�W�D�E�D�N�D�O�D�U�Õ�� �R�O�G�X�N�o�D�� �\�D�\�J�Õ�Q�G�Õ�U���� �ø�O�L�P�L�]�L�Q�� �M�H�R�O�R�M�L�N�� �\�D�S�Õ�V�Õ�Q�Õ��
�R�O�X�ú�W�X�U�D�Q�� �\�H�U�� �N�D�W�P�D�Q�O�D�U�Õ�� �G�D�K�D�� �o�R�N�� �\�D�W�D�\�� �Y�H�� �\�D�W�D�\�D�� �\�D�N�Õ�Q��
�ù�H�N�L�O�G�H���V�Õ�U�D�O�D�Q�P�Õ�ú�W�Õ�U�>���@�� 

2) 2.2.3. �<�H�U�\�•�]�•���ù�H�N�L�O�O�H�U�L 
�.�•�W�D�K�\�D�� �L�O�L�Q�G�H���R�U�W�D�O�D�P�D�� �\�•�N�V�H�O�W�L���������������P�H�W�U�H�G�L�U�����'�D�÷�O�D�U�Õ�Q�� �Y�H��
�S�O�D�W�R�O�D�U�Õ�Q�� �D�÷�Õ�U�O�Õ�N�W�D�� �R�O�G�X�÷�X�� �L�O�L�P�L�]�G�H�� �\�H�U�\�•�]�•�� �ú�H�N�L�O�O�H�U�L�Q�L�Q��
�����������
�L�Q�L�� �G�D�÷�O�D�U���� �������� �
�L�Q�L�� �R�Y�D�O�D�U���� �����������
�L�Q�L�� �S�O�D�W�R�O�D�U��
�R�O�X�ú�W�X�U�P�D�N�W�D�G�Õ�U���� �.�•�W�D�K�\�D�� �W�H�N�� �N�•�W�O�H�Y�L�� �G�D�÷�O�D�U�G�D�Q�� �Y�H��

�V�Õ�U�D�G�D�÷�O�D�U�G�D�Q�� �R�O�X�ú�D�Q�� �\�H�U�\�•�]�•�� �ù�H�N�L�O�O�H�U�L�Q�G�H�Q�� �L�E�D�U�H�W�� �G�H�÷�L�O�G�L�U����
�'�D�÷�O�D�U�Õ�Q�� �X�]�D�Q�Õ�ú�� �E�L�o�L�P�O�H�U�L�� �V�L�V�W�H�P�D�W�L�N�� �G�D�÷�Õ�O�Õ�ú�� �J�|�V�W�H�U�Pez. 
�.�•�W�D�K�\�D���� �N�X�]�H�\�G�R�÷�X�V�X�Q�G�D�� �7�•�U�N�P�H�Q�� �'�D�÷�Õ���� �E�D�W�Õ�V�Õ�Q�G�D�� �.�D�U�O�Õ�N��
�7�H�S�H���� �N�X�]�H�\�E�D�W�Õ�V�Õ�Q�G�D�� �(�÷�U�L�J�|�]�� �'�D�÷�Õ���� �J�•�Q�H�\�E�D�W�Õ�V�Õ�Q�G�D�� �ù�D�S�K�D�Q�H��
�'�D�÷�Õ�����J�•�Q�H�\�L�Q�G�H���0�X�U�D�W���'�D�÷�Õ���L�O�H���o�H�Y�U�L�O�L�G�L�U�������ø�O�L�Q���|�Q�H�P�O�L���R�Y�D�O�D�U�Õ����
�.�•�W�D�K�\�D�� �2�Y�D�V�Õ���� �<�R�Q�F�D�O�Õ�� �2�Y�D�V�Õ���� �.�|�S�U�•�|�U�H�Q�� �2�Y�D�V�Õ���� �$�V�O�D�Q�D�S�D��
�2�Y�D�V�Õ���� �$�O�W�Õ�Q�W�D�ú�� �2�Y�D�V�Õ���� �7�D�Y�ú�D�Q�O�Õ�� �2�Y�D�V�Õ���� �g�U�H�Q�F�L�N�� �2�Y�D�V�Õ�� �Y�H��
�6�L�P�D�Y���2�Y�D�V�Õ�G�Õ�U�����$�N�D�U�V�X�O�D�U�Õ�����)�H�O�H�Q�W���d�D�\�Õ�����3�R�U�V�X�N���d�D�\�Õ�����0�X�U�D�W��
�d�D�\�Õ���� �.�X�U�H�\�ú�O�H�U�� �'�H�U�H�V�L���� �.�R�N�D�U�� �d�D�\�Õ���� �$�Y�ú�D�U�� �'�H�U�H�V�L���� �*�H�G�L�]��
�d�D�\�Õ���� �(�P�H�W�� �d�D�\�Õ���� �%�H�G�L�U�� �'�H�U�H�V�L���� �7�D�Y�ú�D�Q�O�Õ�� �d�D�\�Õ���� �6�L�P�D�Y�� �d�D�\�Õ����
�.�R�F�D�o�D�\�
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�(�Q�� �G�•�ú�•�N�� �K�D�Y�D�� �E�D�V�Õ�Q�F�Õ�� �������� �P�L�O�L�E�D�U���� �H�Q�� �\�•�N�V�H�N�� �K�D�Y�D�� �E�D�V�Õ�Q�F�Õ��
������������ �P�L�O�L�E�D�U�G�Õ�U���� �.�•�W�D�K�\�D���� �\�D�]�� �D�\�O�D�U�Õ�Q�G�D�� �E�L�U�� �D�O�o�D�N�� �E�D�V�Õ�Q�o��
�P�H�U�N�H�]�L�� �R�O�G�X�÷�X�� �L�o�L�Q���� �|�]�H�O�O�L�N�O�H�� �N�X�]�H�\�� �V�H�N�W�|�U�O�•�� �U�•�]�J�k�U�O�D�U�D��
�D�o�Õ�N�W�Õ�U���� �.�•�W�D�K�\�D�
�G�D���K�k�N�L�P �U�•�]�J�k�U�� �\�|�Q�•���� �N�X�]�H�\�G�L�U���� �<�Õ�O�G�Õ�]�� �D�G�O�Õ��
�N�X�]�H�\�� �U�•�]�J�k�U�Õ���� �K�H�U�� �\�Õ�O�� �R�U�W�D�O�D�P�D�� ���������� �N�H�]�� �H�V�H�U���� �%�X�Q�X��
�N�X�]�H�\�E�D�W�Õ�G�D�Q�� �H�V�H�Q�� �N�D�U�D�\�H�O�� �L�]�O�H�U���� �'�D�K�D�� �V�R�Q�U�D�� �J�•�Q�H�\�E�D�W�Õ�G�D�Q��
�H�V�H�Q�� �O�R�G�R�V�� �U�•�]�J�k�U�Õ�� �J�|�U�•�O�•�U���� �ø�O�L�P�L�]�G�H�� �R�U�W�D�O�D�P�D�� �U�•�]�J�k�U�� �K�Õ�]�Õ�� ��������
�P���V�Q���G�L�U�����g�O�o�•�O�H�Q���H�Q�� �\�•�N�V�H�N���U�•�]�J�k�U���K�Õ�]�Õ���G�H�÷�H�U�L�����N�X�]�H�\�E�D�W�Õ�G�D�Q��
esen karayele ait olup 27,6 m/sn.dir[4]. 

4) ���������������%�L�W�N�L���g�U�W�•�V�• 
�ø�O�L�P�L�]�G�H���\�H�U���D�O�D�Q���G�R�÷�D�O���E�L�W�N�L���|�U�W�•�V�•���$�N�G�H�Q�L�]�����.�D�U�D�G�H�Q�L�]���Y�H���ø�o��
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�R�G�D�� �G�•�]�H�Q�L���� �o�R�N�� �N�D�W�O�Õ�O�Õ�÷�Õ���� �L�N�L�� �Y�H�\�D�� �G�|�U�W�� �H�÷�L�P�O�L�� �o�D�W�Õ�O�D�U�Õ���� �D�K�ú�D�S��
�o�D�W�N�Õ�� �D�U�D�V�Õ�� �G�R�O�J�X�� �Y�H�\�D�� �E�D�÷�G�D�G�L�� �\�D�S�Õ�P�� �V�L�V�W�H�P�O�H�U�L���� �������� �\�•�]�\�Õ�O�D��
�N�D�G�D�U���D�o�Õ�N���G�Õ�ú�����G�D�K�D���V�R�Q�U�D���R�U�W�D���L�o���V�R�I�D�O�Õ���\�D�S�Õ�O�D�U�Õ�\�O�D���W�L�S�L�N���7�•�U�N��
�H�Y�L�Q�L�Q���W�•�P���|�]�H�O�O�L�N�O�H�U�L�Q�L���J�|�V�W�H�U�L�U�����2�Q���\�H�G�L�Q�F�L���\�•�]�\�Õ�O�G�D�Q���N�D�O�P�Õ�ú��
�H�Q���H�V�N�L���H�Y���0�D�F�D�U���E�D�÷�Õ�P�V�Õ�]�O�Õ�N���V�D�Y�D�ú�Õ���|�Q�G�H�U�L�� �/�D�M�R�V���.�R�V�V�X�W�K�
�X�Q��
�N�R�Q�X�N�� �H�G�L�O�P�L�ú�� �R�O�G�X�÷�X�� �+�D�P�G�L�� �$�\�G�Õ�Q�� �(�Y�L�G�L�U���� �6�X�O�W�D�Q�E�D�÷�Õ��
�P�D�K�D�O�O�H�V�L�Q�G�H�� �'�H�I�W�H�U�G�D�U�� �.�R�Q�D�÷�Õ���� �.�X�U�ú�X�Q�O�X�� �P�D�K�D�O�O�H�V�L�Q�G�H�� �+�D�F�Õ��
�ø�V�P�D�L�O���(�I�H�Q�G�L���(�Y�L�����*�D�]�L���.�H�P�D�O���P�D�K�D�O�O�H�V�L�Q�G�H���%�D�Q�G�Õ�P�]�D�G�H���(�Y�L����
�3�L�U�O�H�U�� �P�D�K�D�O�O�H�V�L�Q�G�H�� �*�H�U�P�L�\�D�Q�� �.�R�Q�D�÷�Õ���� �J�L�E�L�� �N�H�Q�W�L�Q�� �H�V�N�L��
�o�H�N�L�U�G�H�N�� �P�D�K�D�O�O�H�O�H�U�L�Q�G�H�� �S�H�N�� �o�R�N�� �H�V�N�L�� �.�•�W�D�K�\�D�� �H�Y�O�H�U�L��
�\�D�ú�D�P�D�N�W�D�G�Õ�U���� �6�L�Y�L�O�� �0�L�P�D�U�O�Õ�N�� �|�U�Q�H�N�O�H�U�L�� �L�o�L�Q�G�H�� �D�o�Õ�N�� �V�R�I�D�O�Õ�O�D�U��
(17 - ������ �\�\������ �.�•�W�D�K�\�D�
�Q�Õ�Q�� �H�Q�� �N�D�U�D�N�W�H�U�L�V�W�L�N�� �H�Y�O�H�U�L�G�L�U���� �'�Õ�ú�W�D�Q��
�V�•�V�O�H�P�H�V�L�� �R�O�P�D�\�D�Q�� �\�D�O�Õ�Q�� �J�|�U�•�Q�•�ú�•�Q�H�� �N�D�U�ú�Õ�O�Õ�N�� �L�o�� �P�H�N�k�Q�O�D�U�G�D��
�J�|�P�P�H�� �G�R�O�D�S�O�D�U���� �W�D�Y�D�Q�O�D�U���� �N�D�S�Õ�O�D�U���� �R�F�D�N�� �G�D�Y�O�X�P�E�D�]�O�D�U�Õ����
�P�H�U�G�L�Y�H�Q�� �N�R�U�N�X�O�X�N�O�D�U�Õ�� �J�L�E�L�� �L�o�� �P�H�N�k�Q�� �D�\�U�Õ�Q�W�Õ�O�D�U�Õ�� �D�K�ú�D�S��
�R�\�P�D�F�Õ�O�Õ�÷�Õ�Q�Õ�Q�� �H�Q�� �J�•�]�H�O�� �|�U�Q�H�N�O�H�U�L�Q�L�� �R�U�W�D�\�D�� �N�R�\�D�Q�� �P�R�W�L�I�O�H�U�O�H��
bezelidir[3].  

�.�D�U�D�N�W�H�U�L�V�W�L�N�� �.�•�W�D�K�\�D�� �(�Y�L�� �J�H�Q�H�O�O�L�N�O�H�� �E�D�K�o�H�O�L�� �Y�H�� �E�•�\�•�N�W�•�U����
�+�D�O�N�� �W�L�S�L�� �H�Y�� �L�O�H�� �N�R�Q�D�N�W�D�� �S�O�D�Q�� �W�L�S�L�� �D�\�Q�Õ�G�Õ�U���� �=�H�Q�J�L�Q�O�L�N���� �R�G�D��
�N�Õ�\�Õ�O�D�U�Õ�Q�G�D�� �Y�H�� �V�•�V�O�H�P�H�O�H�U�G�H�� �N�H�Q�G�L�Q�L�� �J�|�V�W�H�U�L�U���� �6�R�Q�� �\�Õ�O�O�D�U�G�D��
�D�U�D�]�L�Q�L�Q�� �P�L�U�D�V�� �\�R�O�X�\�O�D�� �o�R�N�� �E�|�O�•�Q�P�H�V�L���� �E�L�W�L�ú�L�N�� �Q�L�]�D�P�O�Õ�� �G�D�K�D��
�N�•�o�•�N�� �.�•�W�D�K�\�D���H�Y�O�H�U�L�Q�L�Q�� �\�D�S�Õ�O�P�D�V�Õ�� �Y�H�� �E�•�\�•�N�� �N�R�Q�D�N�O�D�U�Õ�Q��
�E�|�O�•�Q�P�H�V�L�� �V�R�Q�X�F�X�Q�X�� �G�R�÷�X�U�P�X�ú�W�X�U���� �d�Õ�N�P�D�]�� �V�R�N�D�N���� �V�R�N�D�N����
�F�D�G�G�H�� �R�O�P�D�N�� �•�]�H�U�H�� �P�D�K�D�O�O�H�O�H�U�G�H�Q�� �J�H�Q�L�ú�O�H�\�H�U�H�N�� �D�Q�D�� �P�H�U�N�H�]��
�8�O�X���&�D�P�L�
�\�H���Y�H���\�|�Q�O�H�Q�H�Q���\�R�O�O�D�U���N�H�Q�W�L�Q���G�L�Q�L���Y�H���W�L�F�D�U�L���D�N�W�L�Y�L�W�H�V�L��
�L�O�H�� �Y�H�� �\�D�ú�D�P�Õ�Q�Õ�� �E�L�U�E�L�U�L�Q�H�� �E�D�÷�O�D�U���� �%�X�� �V�L�V�W�H�P �L�o�L�Q�G�H�� �V�R�V�\�D�O��
�\�D�ú�D�P�D�� �N�D�W�Õ�O�D�Q�� �G�L�÷�H�U�� �E�L�Q�D�O�D�U�� �\�H�U�� �D�O�Õ�U�O�D�U���� �%�•�\�•�N�� �F�D�P�L�O�H�U����
mahalle camileri, hanlar, bedestenler, arastalar, Pazaryeri, 
�o�D�U�ú�Õ���� �P�H�G�U�H�V�H�� �K�D�P�D�P�����W�H�N�N�H���Y�H���]�D�Y�L�\�H�O�H�U�����o�H�ú�P�H�O�H�U�����W�•�U�E�H�O�H�U��
�Y�V���� �S�H�N�� �o�R�N�� �P�L�P�D�U�L�� �H�V�H�U�� �N�H�Q�W�� �G�R�N�X�V�X�Q�X�� �E�•�W�•�Q�O�H�P�H�N�W�H�G�L�U����
�.�•�W�D�K�\�D �N�D�O�H�V�L�Q�L�Q�� �\�H�U�� �D�O�G�Õ�÷�Õ�� �D�U�N�H�R�O�R�M�L�N�� �D�O�D�Q�� �L�O�H�� �N�D�U�ú�Õ�V�Õ�Q�G�D�N�L��
�+�Õ�G�Õ�U�O�Õ�N�� �W�H�S�H�O�H�U�L�� �J�•�Q�H�\�G�H�N�L�� �\�•�N�V�H�O�W�L�O�H�U�G�L�U���� �.�X�]�H�\�G�H�� �W�D�U�Õ�P�D��
�H�O�Y�H�U�L�ú�O�L�� �R�Y�D�� �\�D�\�Õ�O�Õ�U���� �(�V�N�L�� �N�H�Q�W���� �G�D�÷�O�D�U�O�D�� �R�Y�D�� �D�U�D�N�H�V�L�W�L�Q�G�H��
�\�D�P�D�F�D���\�D�V�O�D�Q�P�Õ�ú�W�Õ�U�>���@�� 
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V�����6�ø�9�ø�/���0�ø�0�$�5�/�,�.���g�5�1�(�ö�ø���.�h�7�$�+�<�$���(�9�/�(�5�ø 

19 yy sivil �P�L�P�D�U�O�Õ�N�� �|�U�Q�H�N�O�H�U�L�Q�G�H�Q�� �R�O�D�Q�� �Y�H�� �N�R�Q�X�W�� �P�L�P�D�U�L�V�L��
�E�D�N�Õ�P�Õ�Q�G�D�Q�� �$�Q�D�G�R�O�X�•�Q�X�Q���D�K�ú�D�S mimari �|�]�H�O�O�L�N�O�H�U�L�Q�L�� �W�D�ú�Õ�\�D�Q 
�.�•�W�D�K�\�D�� �H�Y�O�H�U�L���� �D�V�O�Õ�Q�D�� �X�\�J�X�Q�� �R�O�D�U�D�N�� �K�D�O�D���\�D�V�D�P�D�N�W�D�G�Õ�U����

Kendine �|�]�J�•�� �L�N�L�� �Y�H�� �•�o�� �N�D�W�O�Õ mimarileri, �D�K�ú�D�S �S�D�\�D�Q�G�D�O�Õ��
�o�Õ�N�P�D�O�D�U�Õ�����S�H�Q�F�H�U�H���G�•�]�H�Q�L���Y�H �J�H�Q�L�ú �V�D�o�D�N�O�D�U�Õ���L�O�H���H�V�N�L���N�R�Q�D�N��
�N�•�O�W�•�U�•�Q�•�Q�� �H�Q�� �J�•�]�H�O�� �|�U�Q�H�N�O�H�U�L�Q�L�� �E�X�J�•�Q�H���W�D�ú�Õ�P�D�N�W�D�G�Õ�U���� �*�L�U�L�ú 
�N�D�W�O�D�U�Õ�� �P�X�W�I�D�N���� �N�L�O�H�U���� �G�H�S�R�� �Y�H���W�D�U�Õ�P�� �D�U�D�o�O�D�U�Õ�� �L�o�L�Q���W�D�ú�O�Õ�N olarak 
�G�•�]�H�Q�O�H�Q�P�L�ú�����R�W�X�U�P�D���� �\�D�W�P�D���� �\�H�P�H���� �L�o�P�H���Y�H�� �\�Õ�N�D�Q�P�D���R�G�D�O�D�U�Õ��
�•�V�W���N�D�W�O�D�U�D���\�D�S�Õ�O�P�Õ�ú�W�Õ�U. �*�L�U�L�ú �N�D�S�Õ�O�D�U�Õ���D�W�O�D�U�Õ�Q���J�H�o�P�H�V�L�Q�H���L�P�N�k�Q 
�Y�H�U�H�F�H�N�� �|�O�o�•�G�H�� �E�•�\�•�N���W�X�W�X�O�P�X�ú�W�X�U���� �3�H�Q�F�H�U�H�O�H�U�� �D�]�� �V�D�\�Õ�G�D�� �Y�H��
�N�•�o�•�N�� �H�E�D�W�O�Õ�G�Õ�U�����*�L�U�L�ú �N�D�S�Õ�V�Õ�Q�G�D�Q���E�D�ú�N�D���� �D�U�N�D�� �E�D�K�o�H�\�H�� �D�o�Õ�O�D�Q��
�L�N�L�Q�F�L�� �E�L�U�� �N�D�S�Õ�V�Õ�� �E�X�O�X�Q�P�D�N�W�D�G�Õ�U���� �������� �Y�H�� �������\�\���� �H�Y�O�H�U�L�� �D�o�Õ�N��
�V�R�I�D�O�Õ�G�Õ�U���� �6�H�N�L�� �\�D�� �G�D���N�|�ú�N �D�G�Õ�� �Y�H�U�L�O�H�Q�� �G�L�Q�O�Hnme �N�|�ú�H�O�H�U�L de 
�E�X�O�X�Q�P�D�N�W�D�G�Õ�U�����*�•�Q�O�•�N���R�G�D�O�D�U�����R�W�X�U�P�D���Y�H���\�H�P�H�N���S�L�ú�L�U�P�H �L�o�L�Q��
�N�X�O�O�D�Q�Õ�O�Õ�U�� �d�R�÷�X �]�D�P�D�Q���N�D�G�Õ�Q�O�D�U���E�X�U�D�G�D�����H�U�N�H�N�O�H�U���L�V�H���V�H�O�D�P�O�Õ�N�W�D��
�R�W�X�U�X�U�O�D�U�����2�G�D�O�D�U�Õ�Q���W�D�Y�D�Q�O�D�U�Õ�����G�R�O�D�S���N�D�S�D�N�O�D�U�Õ�����N�D�S�Õ�O�D�U�Õ���Y�H���R�F�D�N��
�G�D�Y�O�X�P�E�D�]�O�D�U�Õ�� �J�H�Q�H�O�O�L�N�O�H���D�K�ú�D�S oymalarla �E�H�]�H�Q�P�L�ú�W�L�U. 19.yy 
�V�R�Q�X���������\�\�����E�D�o�O�D�U�Õ�Q�G�D���\�D�S�Õ�O�D�Q���N�R�Q�D�N�O�D�U�G�D���G�Õ�ú���V�R�I�D���\�H�U�L�Q�H �L�o���Y�H��
�R�U�W�D�� �V�R�I�D�� �\�D�\�J�Õ�Q�� �R�O�D�U�D�N���N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� �.�•�W�D�K�\�D evlerinde 
�o�Õ�N�P�D���� �P�L�P�D�U�L�� �•�V�O�X�E�X�Q�� �H�Q�� �|�Q�H�P�O�L�� �|�J�H�V�L�G�L�U���� �6�R�N�D�N�O�D�U�� �o�R�N�� �G�D�U��
�R�O�V�D�� �E�L�O�H�� �V�D�o�D�N�O�D�U�� �E�L�U�E�L�U�L�Q�H���G�H�÷�H�U�F�H�V�L�Q�H �o�Õ�N�P�D�O�D�U���\�D�S�Õ�O�P�Õ�ú�W�Õ�U. 
Kara�N�W�H�U�L�V�W�L�N���.�•�W�D�K�\�D���H�Y�L���J�H�Q�H�O�O�L�N�O�H���E�•�\�•�N�W�•�U�����'�Õ�ú renkler de 
�\�•�]�H�\ �E�H�\�D�]�����N�L�U�O�L���V�D�U�Õ�����o�L�Y�L�W���P�D�Y�L�V�L�� �Y�H�\�D�� �D�o�Õ�� �E�R�\�D�V�Õ���U�H�Q�J�L�Q�G�H��
�E�R�\�D�Q�P�Õ�ú���� �J�H�U�H�Q�� �V�Õ�Y�D�O�Õ�G�Õ�U���� �*�H�U�P�L�\�D�Q�� �Y�H�� �$�K�L�H�U�E�D�V�D�Q��
�6�R�N�D�N�O�D�U�Õ�Q�G�D�� �6�R�N�D�N �E�R�\�X�Q�F�D�� �V�Õ�U�D�O�D�Q�D�Q�� �E�X�� �H�Y�O�H�U�L�� �J�|�U�P�H�N��
�P�•�P�N�•�Q�G�•�U�� 
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�<�D�S�Õ�O�D�Q�� �D�U�D�ú�W�Õ�U�P�D�� �V�R�Q�X�F�X�� �L�Q�F�H�O�H�Q�H�Q�� �H�Y�O�H�U�G�H�� �N�L�� �D�K�ú�D�S��
�V�•�V�O�H�P�H�O�H�U�G�H�� �P�D�O�]�H�P�H�� �R�O�D�U�D�N�� �E�•�\�•�N�� �o�R�÷�X�Q�O�X�÷�X�� �N�D�U�D�o�D�P����
�F�H�Y�L�]�� �Y�H���V�D�U�Õ�o�D�P���N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U�����(�Y�O�H�U�L�Q���G�Õ�ú�Õ���V�D�G�H�� �J�|�U�•�Q�•�P�O�•����
�L�o���N�Õ�V�P�Õ���L�V�H���R�O�G�X�N�o�D���V�•�V�O�•���E�L�U���\�D�S�Õ�\�D���V�D�K�L�S�W�L�U�����(�Y�O�H�U�G�H���U�D�V�W�O�D�Q�D�Q��
�V�•�V�O�H�P�H�O�H�U���J�H�Q�H�O�O�L�N�O�H���W�D�Y�D�Q�O�D�U�G�D���o�Õ�W�D�N�D�U�L���Y�H���D�S�O�L�N�H���R�\�P�D���W�D�Y�D�Q��
�V�•�V�O�H�P�H�O�H�U�L���� �W�D�Y�D�Q�� �J�|�E�H�N�O�H�U�L�Q�G�H�� �D�S�O�L�N�H�� �Y�H�� �V�H�U�D�P�L�N�� �W�D�Y�D�Q��
�J�|�E�H�N�O�H�U�L�����R�F�D�N���E�D�ú�O�D�U�Õ�Q�G�D���E�L�W�N�L���P�R�W�L�I�O�L���V�•�V�O�H�P�H�O�H�U�G�L�U�� 
�%�X�� �H�Y�O�H�U�� �J�•�Q�•�P�•�]�H�� �N�D�G�D�U�� �J�H�O�P�L�ú�� �J�H�O�H�F�H�N�� �N�X�ú�D�N�O�D�U�D�� �G�D�� �o�R�N��
�I�D�]�O�D���G�H�÷�L�ú�W�L�U�L�O�P�H�G�H�Q���\�H�Q�L�O�H�P�H���\�D�S�Õ�O�D�U�D�N���D�N�W�D�U�Õ�O�P�D�O�Õ�G�Õ�U�� 
�=�D�P�D�Q�D�� �N�D�U�ú�Õ�� �G�L�U�H�Q�P�H�\�H�� �o�D�O�Õ�ú�D�Q���� �E�H�O�N�L�� �G�H�� �E�L�U�� �P�•�G�G�H�W�� �V�R�Q�U�D��
�\�R�N�O�X�÷�D�� �P�D�K�N�€�P�� �R�O�D�F�D�N�� �E�X�� �\�D�S�Õ�O�D�U�Õ�Q�� �Y�D�N�L�W�� �J�H�o�L�U�L�O�P�H�G�H�Q��
�H�W�U�D�I�O�Õ�F�D�� �L�Q�F�H�O�H�Q�P�H�V�L���� �P�L�P�D�U�O�Õ�N�� �Y�H�� �V�D�Q�D�W�� �G�H�÷�H�U�O�H�U�L�Q�L�Q�� �R�U�W�D�\�D��
�N�R�Q�P�D�V�Õ���J�H�U�H�N�P�H�N�W�H�G�L�U�����%�X�Q�D���L�O�D�Y�H�W�H�Q�����N�R�U�X�Q�P�D�O�D�U�Õ���L�o�L�Q���K�Õ�]�O�D��
ge�U�H�N�O�L�� �W�H�G�E�L�U�O�H�U�� �D�O�Õ�Q�P�D�O�Õ�� �Y�H�� �]�D�P�D�Q�� �J�H�o�L�U�L�O�P�H�G�H�Q�� �U�H�V�W�R�U�H��
�H�G�L�O�P�H�O�L�G�L�U�����<�D�S�W�Õ�÷�Õ�P���E�X���o�D�O�Õ�ú�P�D���L�O�H���G�L�O�H���J�H�W�L�U�G�L�÷�L�P���G�X�\�D�U�O�Õ�O�Õ�÷�D��
�N�D�W�Õ�O�G�Õ�÷�Õ�P�D���� �N�D�W�N�Õ�� �V�D�÷�O�D�G�Õ�÷�Õ�P�D�� �L�Q�D�Q�Õ�\�R�U���� �\�H�W�N�L�O�L�� �Y�H�� �X�]�P�D�Q��
�H�O�O�H�U�L�Q�� �E�L�U�� �D�Q�� �|�Q�F�H�� �V�|�]�•�Q�•�� �H�W�W�L�÷�L�P�� �H�V�H�U�O�H�U�H�� �X�]�D�Q�P�D�V�Õ�Q�Õ��
diliyorum. 
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�g�]�H�W���± �*�•�Q�•�P�•�]�G�H�� �o�H�ú�L�W�O�L�� �P�•�K�H�Q�G�L�V�O�L�N�� �X�\�J�X�O�D�P�D�O�D�U�Õ�Q�G�D�� �N�X�O�O�D�Q�Õ�P�Õ�� �J�•�Q�� �J�H�o�W�L�N�o�H�� �D�U�W�P�D�N�W�D�� �R�O�D�Q�� �P�D�O�]�H�P�H�O�H�U�G�H�Q�� �E�L�U�L�� �G�H�� �E�R�U�O�X��
�o�H�O�L�N�O�H�U�G�L�U���� �%�R�U�O�X�� �o�H�O�L�N�O�H�U�� �J�|�V�W�H�U�G�L�N�O�H�U�L�� �•�V�W�•�Q�� �D�ú�Õ�Q�P�D�� �|�]�H�O�O�L�N�O�H�U�L�� �L�O�H�� �G�L�N�N�D�W�� �o�H�N�P�H�O�H�U�L�Q�H�� �U�D�÷�P�H�Q�� �W�U�L�E�R�O�R�M�L�N�� �|�]�H�O�O�L�N�O�H�U�L�� �L�O�H�� �Llgili 
�o�D�O�Õ�ú�P�D�O�D�U�� �O�L�W�H�U�D�W�•�U�G�H�� �R�O�G�X�N�o�D�� �N�Õ�V�Õ�W�O�Õ�G�Õ�U���� �%�X�� �\�•�]�G�H�Q���� �E�X�� �W�L�S�� �P�D�O�]�H�P�H�O�H�U�L�Q�� �W�U�L�E�R�O�R�M�L�N�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�Q�� �L�Q�F�H�O�H�Q�P�H�V�L�� �•�]�H�U�L�Q�H�� �\�D�S�Õ�O�D�Q��
�D�U�D�ú�W�Õ�U�P�D�O�D�U�Õ�Q�� �E�•�\�•�N�� �|�Q�H�P�� �W�D�ú�Õ�G�Õ�÷�Õ�� �E�L�U�� �J�H�U�o�H�N�W�L�U���� �%�X�� �o�D�O�Õ�ú�P�D�G�D���� �L�ú�O�H�P�V�L�]�� �Y�H�� �Õ�V�Õ�O�� �L�ú�O�H�P�O�L�� ���V�X�G�D�� �V�X�� �Y�H�U�L�O�H�U�H�N�� �V�H�U�W�O�H�ú�W�L�U�L�O�P�L�ú�� �� 
�W�H�P�S�H�U�O�H�Q�P�L�ú�����$�,�6�,�������%�����+���E�R�U�O�X���o�H�O�L�N�� �Q�X�P�X�Q�H�O�H�U�L�Q���� �P�L�N�U�R�\�D�S�Õ���D�Q�D�O�L�]�O�H�U�L�����V�H�U�W�O�L�N���|�O�o�•�P�O�H�U�L�� �Y�H�� �L�N�L�� �I�D�U�N�O�Õ���D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�����$�O2O3 ve 
�6�L�&�¶�O�•�� �]�Õ�P�S�D�U�D�� �N�D�÷�Õ�W�O�D�U�Õ���� �N�D�U�ú�Õ�V�Õ�Q�G�D�N�L�� �D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D�� �G�D�Y�U�D�Q�Õ�ú�O�D�U�Õ�� �O�D�E�R�U�D�W�X�Y�D�U�� �R�U�W�D�P�Õ�Q�G�D�� �L�Q�F�H�O�H�Q�P�L�ú�W�L�U���� �'�H�Q�H�\�O�H�U�� �V�R�Q�X�F�X�Q�G�D����
�Õ�V�Õ�O�� �L�ú�O�H�P�O�L�� �$�,�6�,�� �����%�����+�� �E�R�U�O�X�� �o�H�O�L�N�� �Q�X�P�X�Q�H�O�H�U�L�Q�� �L�ú�O�H�P�V�L�]�� �K�D�O�O�H�U�L�Q�H�� �J�|�U�H�� �V�H�U�W�O�L�N�� �G�H�÷�H�U�O�H�U�L�Q�G�H�� ���� �N�D�W���� �D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D��
�G�D�\�D�Q�Õ�P�O�D�U�Õ�Q�G�D���L�V�H���D�O�•�P�L�Q�\�X�P���R�N�V�L�W�O�L���D�ú�Õ�Q�G�Õ�U�Õ�F�Õ���N�D�U�ú�Õ�V�Õ�Q�G�D�����$�O2O3�������������N�D�W���Y�H���V�L�O�L�V�\�X�P���N�D�U�E�•�U�O�•�����6�L�&�����D�ú�Õ�Q�G�Õ�U�Õ�F�Õ���N�D�U�ú�Õ�V�Õ�Q�G�D����������
�N�D�W�O�Õ�N�� �D�U�W�Õ�ú�O�D�U�� �H�O�G�H�� �H�G�L�O�P�L�ú�W�L�U���� �<�D�S�Õ�O�D�Q�� �o�D�O�Õ�ú�P�D�Q�Õ�Q�� �V�R�Q�X�Q�G�D���� �V�X�G�D�� �V�X�� �Y�H�U�L�O�H�U�H�N�� �V�H�U�W�O�H�ú�W�L�U�L�O�L�S�� �W�H�P�S�H�U�O�H�P�H�� �Õ�V�Õ�O�� �L�ú�O�H�P�L�� �X�\�J�X�O�D�Q�P�Õ�ú��
�$�,�6�,�������%�����+���E�R�U�O�X���o�H�O�L�÷�L�Q�L�Q�����D�E�U�D�]�L�I���D�ú�Õ�Q�P�D�\�D���P�D�U�X�]���P�•�K�H�Q�G�L�V�O�L�N���X�\�J�X�O�D�P�D�O�D�U�Õ�Q�G�D���G�L�÷�H�U���E�L�O�L�Q�H�Q���P�D�N�L�Q�H���L�P�D�O�D�W���o�H�O�L�N�O�H�U�L�Q�H���L�\�L��
�E�L�U���D�O�W�H�U�Q�D�W�L�I���R�O�D�E�L�O�H�F�H�÷�L���D�Q�O�D�ú�Õ�O�P�Õ�ú�W�Õ�U�� 
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Abrasive Wear Behaviour of Hardened AISI 51B60H Boron Steel 
Abstract �± One of the materials that are increasingly used today in various engineering applications is boron steels. Though 
boron steels draw attentions with their superior wear characteristics, studies on the tribological properties of these materials is 
quite limited in the literature. Therefore, investigations of the tribological properties of these materials have great importance. 
In this study; untreated and heat treated (water-quenched and tempered) AISI 51B60H boron steel specimens were prepared. 
Microstructure analyzes, hardness measurements and abrasive wear behaviour of these material against two different abrasives 
(Al2O3 and SiC abrasive papers) were investigated in the laboratory conditions. As a result of the experiments, hardness values 
of heat treated AISI 51B60H boron steel specimens were increased 2 times, abrasive wear resistance was increased 1.5 times 
against aluminum oxide abrasives (Al2O3) and 1.2 times against silicon carbide (SiC) abrasives comparing to untreated ones. 
As a result of the study, it is concluded that the water-quenched and tempered AISI 51B60H boron steel can be good 
alternative to other widely known machine manufacturing steels in engineering applications where abrasive wear exist. 
 
Keywords �± AISI 51B60H steel, boron steels, abrasive wear, wear, water quenching 
 

I. G�ø�5�ø�ù 

�7�H�P�D�V�� �K�D�O�L�Q�G�H�� �E�X�O�X�Q�D�Q�� �L�N�L�� �F�L�V�P�L�Q�� �E�L�U�� �N�X�Y�Y�H�W���H�W�N�L�V�L�� �D�O�W�Õ�Q�G�D��
�E�L�U�E�L�U�O�H�U�L�\�O�H���E�D�÷�Õ�O���K�D�U�H�N�H�W�O�H�U�L���V�R�Q�X�F�X�Q�G�D���P�D�O�]�H�P�H���N�D�\�Õ�S�O�D�U�Õ�Q�D��
�X�÷�U�D�P�D�O�D�U�Õ�� �\�D�Q�L���D�ú�Õ�Q�P�D�O�D�U�Õ�� �N�D�o�Õ�Q�Õ�O�P�D�]�G�Õ�U���� �$�G�K�H�]�L�I���� �D�E�U�D�]�L�I����
�H�U�R�]�L�I�� �Y�H�� �\�R�U�X�O�P�D�� �D�ú�Õ�Q�P�D�V�Õ�� �J�L�E�L�� �D�O�W�� �G�D�O�O�D�U�D�� �D�\�Õ�U�D�E�L�O�H�F�H�÷�L�P�L�]��
�P�H�N�D�Q�L�N�� �D�ú�Õ�Q�P�D�� �W�•�U�O�H�U�L�� �L�o�H�U�L�V�L�Q�G�H�� �H�Q�G�•�V�W�U�L�\�H�O�� �X�\�J�X�O�D�P�D�O�D�U�G�D��
�N�D�U�ú�Õ�O�D�ú�Õ�O�D�Q���D�ú�Õ�Q�P�D���V�R�U�X�Q�O�D�U�Õ�Q�Õ�Q���������¶�V�L�Q�L�Q���D�E�U�D�]�L�I���D�ú�Õ�Q�P�D�G�D�Q��
�N�D�\�Q�D�N�O�D�Q�G�Õ�÷�Õ�� �E�L�O�G�L�U�L�O�P�L�ú�W�L�U��[1]���� �$�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D���� �P�D�G�H�Q�F�L�O�L�N��
�X�\�J�X�O�D�P�D�O�D�U�Õ�Q�G�D���� �P�L�Q�H�U�D�O�O�H�U�L�Q�� �L�ú�O�H�Q�P�H�V�L�Q�G�H���� �\�H�U�� �Y�H�� �W�R�S�U�D�N��
�L�ú�O�H�P�H�G�H�� �Y�H�� �G�L�÷�H�U�� �S�H�N�� �o�R�N�� �X�\�J�X�O�D�P�D�G�D�� �N�D�U�ú�Õ�P�Õ�]�D��
�o�Õ�N�P�D�N�W�D�G�Õ�U�� �(�N�R�Q�R�P�L�N�� �|�Q�H�P�L�� �R�U�W�D�G�D�� �R�O�D�Q�� �E�X�� �N�R�Q�X�� �•�]�H�U�L�Q�G�H��
�D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U, yeni malzeme ve/veya �N�X�O�O�D�Q�Õ�O�D�Q��
malzemelerin �|�]elliklerini �L�\�L�O�H�ú�W�L�U�P�H �N�R�Q�X�O�D�U�Õ�Q�G�D��
�o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�Õ�� �V�•�U�G�•�U�P�H�N�W�H�G�L�U�O�H�U. Genel olarak, malzemelerin 
�V�H�U�W�O�L�÷�L�� �L�O�H�� �D�ú�Õ�Q�P�D�� �G�D�\�D�Q�Õ�P�O�D�U�Õ�� �D�U�D�V�Õ�Q�G�D�� �E�L�U�� �G�R�÷�U�X�� �R�U�D�Q�W�Õ�� �R�O�V�D��
�G�D���� �E�X�� �G�X�U�X�P�� �|�]�H�O�O�L�N�O�H�� �D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D�� �V�|�]�N�R�Q�X�V�X���R�O�G�X�÷�X�Q�G�D����
�N�H�V�L�Q�� �E�L�U�� �N�X�U�D�O�� �R�O�P�D�\�Õ�S�� �H�W�N�L�O�L�� �G�L�÷�H�U�� �I�D�N�W�|�U�O�H�U�L�Q�� �\�D�U�D�W�W�Õ�÷�Õ��
�ú�D�U�W�O�D�U�D�� �J�|�U�H�� �G�H�÷�L�ú�H�E�L�O�P�H�N�W�H�G�L�U���� �g�U�Q�H�÷�L�Q���� �W�D�U�O�D�G�D�� �o�D�O�Õ�ú�D�Q�� �E�L�U��
�X�o�� �G�H�P�L�U�L�Q�L�Q�� �D�ú�Õ�Q�P�D�V�Õ�� �•�]�H�U�L�Q�G�H���� �N�X�O�O�D�Q�Õ�O�D�Q�� �P�D�O�]�H�P�H�G�H�Q��
�N�D�\�Q�D�N�O�D�Q�D�Q�� �I�D�N�W�|�U�O�H�U�L�Q�� �\�D�Q�Õ�� �V�Õ�U�D���W�R�S�U�D�÷�Õ�Q�� �\�D�S�Õ�V�Õ���� �\�R�÷�X�Q�O�X�÷�X����
�Q�H�P�L���� �G�L�U�H�Q�F�L���� �L�o�L�Q�G�H�� �E�X�O�X�Q�D�Q�� �W�D�ú�O�D�U�Õ�Q�� �F�L�Q�V�L���� �E�•�\�•�N�O�•�÷�•����

�P�L�N�W�D�U�Õ�� �Y�H�� �V�•�U�P�H�� �G�H�U�L�Q�O�L�÷�L���� �K�Õ�]�Õ���� �o�D�U�S�P�D�� �D�o�Õ�V�Õ�� �J�L�E�L��
�I�D�N�W�|�U�O�H�U�L�Q�G�H�� �H�W�N�L�O�L�� �R�O�G�X�÷�X��da bilinmektedir [2-4]. �d�D�O�Õ�ú�P�D��
�N�R�ú�X�O�O�D�U�Õ�Q�G�D�N�L�� �W�•�P�� �E�X��ve benzer �H�W�N�H�Q�� �I�D�N�W�|�U�O�H�U�� �D�ú�Õ�Q�P�D�\�Õ��
�P�D�O�]�H�P�H�Q�L�Q�� �P�H�N�D�Q�L�N�� �|�]�H�O�O�L�N�O�H�U�L�\�O�H�� ���|�U�Q�H�÷�L�Q�� �V�H�U�W�O�L�N���� �N�R�O�D�\��
�D�o�Õ�N�O�D�Q�D�E�L�O�L�U���E�D�V�L�W���E�L�U���D�ú�Õ�Q�Pa �R�O�D�\�Õ���R�O�P�D�N�W�D�Q���X�]�D�N�O�D�ú�W�Õ�U�P�D�N�W�D, 
�G�D�K�D���N�D�U�P�D�ú�Õ�N���E�L�U���D�ú�Õ�Q�P�D���R�O�D�\�Õ�Q�D���G�R�÷�U�X���V�•�U�•�N�O�H�P�H�N�W�H�G�L�U��[2]. 
�%�X�� �G�D���� �I�D�U�N�O�Õ���o�D�O�Õ�ú�P�D�� �N�R�ú�X�O�O�D�U�Õ�Q�G�D�� ���|�U�Q���� �I�D�U�N�O�Õ���N�D�U�ú�Õ�W�� �F�L�V�L�P�O�H�U��
�N�D�U�ú�Õ�V�Õ�Q�G�D) �P�D�O�]�H�P�H�O�H�U�L�Q�� �D�ú�Õ�Q�P�D�� �G�D�\�D�Q�Õ�P�O�D�U�Õ�Q�Õ�Q��laboratuvar 
�Y�H���Y�H�\�D�� �J�H�U�o�H�N�� �o�D�O�Õ�ú�P�D�� �N�R�ú�X�O�O�D�U�Õ�Q�G�D�� �L�Q�F�H�O�H�Q�P�H�V�L�Q�L�Q�� �|�Q�H�P�L�Q�L��
�R�U�W�D�\�D���o�Õ�N�D�U�P�D�N�W�D�G�Õ�U���� 

 
�0�D�N�L�Q�D�� �L�P�D�O�D�W�� �V�D�Q�D�\�L�Q�G�H�� �\�•�N�V�H�N�� �G�D�\�D�Q�Õ�P�� �L�V�W�H�Q�H�Q��

�G�X�U�X�P�O�D�U�G�D�� �Y�H�\�D�� �]�R�U�O�X�� �N�R�ú�X�O�O�D�U�G�D�� �o�D�O�Õ�ú�D�F�D�N�� �L�ú�� �S�D�U�o�D�O�D�U�Õ�Q�G�D��
�D�O�D�ú�Õ�P�V�Õ�] �o�H�O�L�N�O�H�U�L�Q�� �|�]�H�O�O�L�N�O�H�U�L�� �o�R�÷�X�� �]�D�P�D�Q�� �\�H�W�H�U�O�L��
�R�O�D�P�D�P�D�N�W�D�G�Õ�U���� �%�X�� �\�•�]�G�H�Q�� �D�O�D�ú�Õ�P�� �H�O�H�P�H�Q�W�O�H�U�L�� �L�O�D�Y�H�V�L�� �L�O�H��
�|�]�H�O�O�L�N�O�H�U�L�� �L�\�L�O�H�ú�W�L�U�L�O�P�L�ú�� �o�H�O�L�N�O�H�U�L�Q�� �N�X�O�O�D�Q�Õ�P�Õ�� �L�K�W�L�\�D�F�Õ�� �R�U�W�D�\�D��
�o�Õ�N�P�Õ�ú�W�Õ�U�� �d�H�O�L�N�� �H�Q�G�•�V�W�U�L�V�L�Q�G�H�� �N�X�O�O�D�Q�Õ�O�D�Q�� �D�O�D�ú�Õ�P��
�H�O�H�P�H�Q�W�O�H�U�L�Q�G�H�Q�� �E�L�U�L�� �G�H�� �E�R�U�¶�G�X�U�� �Y�H��bor, �D�O�D�ú�Õ�P�� �H�O�H�P�H�Q�W�L��
�R�O�D�U�D�N�� �N�D�W�Õ�O�G�Õ�÷�Õ�� �o�H�O�L�÷�H�� �\�•�N�V�H�N�� �R�U�D�Q�G�D�� �V�H�U�W�O�H�ú�P�H�� �N�D�E�L�O�L�\�H�W�L��
�N�D�]�D�Q�G�Õ�U�P�D�V�Õ�� �L�O�H���W�D�Q�Õ�Q�Õ�U����Y�D�S�Õ�O�D�Q�� �o�D�O�Õ�ú�P�D�O�D�Uda���� �o�R�N�� �D�]��
�P�L�N�W�D�U�O�D�U�G�D�� �E�R�U�� �H�O�H�P�H�Q�W�L�Q�L�Q�� �D�÷�Õ�U�O�Õ�N�o�D�� �����������¶�H�� �N�D�G�D�U�� �N�D�U�E�R�Q��



Er, �6�H�U�W�O�H�ú�W�L�U�L�O�P�L�ú���$�,�6�,�������%�����+���%�R�U�O�X���d�H�O�L�÷�L�Q�L�Q���$�E�U�D�]�L�I���$�ú�Õ�Q�P�D���'�D�Y�U�D�Q�Õ�ú�Õ, ISAS2018, Antalya, Turkey 

�L�o�H�U�H�Q�� �o�H�O�L�N�O�H�U�G�H�� �V�H�U�W�O�H�ú�H�E�L�O�L�U�O�L�÷�L�� �G�L�÷�H�U�� �D�O�D�ú�Õ�P�� �H�O�H�P�H�Q�W�O�H�U�L�Q�H��
�J�|�U�H��old�X�N�o�D���|�Q�H�P�O�L�� �R�U�D�Q�O�D�U�G�D�� �D�U�W�W�Õ�U�G�Õ�÷�Õ�� �E�H�O�L�U�W�L�O�P�L�ú�W�L�U�� �>��-8]. 
�'�•�ú�•�N���D�O�D�ú�Õ�P�O�Õ���o�H�O�L�N�O�H�U�G�H���V�H�U�W�O�H�ú�H�E�L�O�L�U�O�L�N�W�H�N�L���H�Q�� �E�•�\�•�N���D�U�W�Õ�ú�Õ�Q��
20 �± 40 ppm bor elementi ilavesi ile �H�O�G�H�� �H�G�L�O�G�L�÷�L [9], 
�\�D�N�O�D�ú�Õ�N�� �E�X�� �R�U�D�Qlarda (30 ppm) bor elementi ilavesinin 
�V�H�U�W�O�H�ú�H�E�L�O�L�U�O�L�N�W�H�������������0�Q, %0.7 Cr, %0.5 Mo veya %1.5 Ni 
�L�O�D�Y�H�V�L�Q�H���H�ú�G�H�÷�H�U���D�U�W�Õ�ú�O�D�U���V�D�÷�O�D�G�Õ�÷�Õ���E�L�O�G�L�U�L�O�P�L�ú�W�L�U���>10].  

 
�%�R�U�O�X�� �o�H�O�L�N�O�H�U���� �X�\�J�X�O�D�Q�D�Q�� �Õ�V�Õ�O�� �L�ú�O�H�P�O�H�U�� �V�R�Q�U�D�V�Õ�Q�G�D�� �\�•�N�V�H�N��

�V�H�U�W�O�L�N���G�H�÷�H�U�O�H�U�L�Q�H���X�O�D�ú�W�Õ�N�O�D�U�Õ���Y�H���D�\�Q�Õ���]�D�P�D�Q�G�D���V�•�U�W�•�Q�P�H�\�H���Y�H��
�D�ú�Õ�Q�P�D�\�D���N�D�U�ú�Õ���o�R�N���L�\�L���G�L�U�H�Q�o���J�|�V�W�H�U�G�L�N�O�H�U�L���L�o�L�Q���]�L�U�D�D�W���D�O�H�W�O�H�U�L����
�W�R�S�U�D�N���L�ú�O�H�\�H�Q���D�N�W�L�I���X�o�O�D�U���Y�H���P�D�G�H�Q�F�L�O�L�N���H�N�L�S�P�D�Q�O�D�U�Õ���J�L�E�L���D�÷�Õ�U��
�o�D�O�Õ�ú�P�D�� �N�R�ú�X�O�O�D�U�Õ�Q�G�D�N�L�� �X�\�J�X�O�D�P�D�O�D�U�G�D �V�Õ�N�O�Õ�N�O�D��
�N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U�O�D�U�� �>��,11,12�@���� �%�X�Q�X�Q�� �\�D�Q�Õ�� �V�Õ�U�D���� �|�]�H�O�O�L�N�O�H�� �V�R�Q��
�\�Õ�O�O�D�U�G�D�� �R�W�R�P�R�W�L�Y�� �•�U�H�W�L�F�L�O�H�U�L�� �W�D�U�D�I�Õ�Q�G�D�Q�� �E�R�U�O�X�� �o�H�O�L�N�O�H�U�L�Q����
�\�D�S�Õ�V�D�O�� �S�D�U�o�D�O�D�U�G�D�� �K�D�I�L�I�O�L�N�� �H�O�G�H�� �H�W�P�H�N�� �Y�H�� �G�D�U�E�H�O�H�U�H�� �P�D�U�X�]��
�N�D�O�D�E�L�O�H�F�H�N�� �\�H�U�O�H�U�G�H�� �V�•�U�•�F�•�� �Y�H�� �\�R�O�F�X�� �J�•�Y�H�Q�O�L�÷�L�Q�L�� �D�U�W�W�Õ�U�P�D�N��
�D�P�D�F�Õ�\�O�D�� �G�D�� �N�X�O�O�D�Q�Õ�O�P�D�\�D�� �E�D�ú�O�D�G�Õ�N�O�D�U�Õ�� �E�L�O�L�Q�P�H�N�W�H�G�L�U��
[5,7,10,12�@���� �2�W�R�P�R�W�L�Y�� �V�H�N�W�|�U�•�Q�G�H���� �\�•�N�V�H�N�� �G�D�\�D�Q�Õ�P�O�Õ�� �E�R�U�O�X��
�o�H�O�L�N���������0�Q�%�������V�D�F�O�D�U�Õ�Q���V�Õ�F�D�N�� �ú�H�N�L�O�O�H�Q�G�L�U�P�H�� �L�O�H���N�X�O�O�D�Q�Õ�P�Õ�Q�Õ�Q��
�|�Q �S�O�D�Q�D�� �o�Õ�N�W�Õ�÷�Õ�� �J�|�U�•�O�P�H�N�W�H�G�L�U�� �>�����@���� �<�•�N�V�H�N�� �G�D�\�D�Q�Õ�P�O�Õ��
�o�H�O�L�N�O�H�U�L�Q�� �V�Õ�F�D�N�� �ú�H�N�L�O�O�H�Q�G�L�U�L�O�P�H�V�L�Q�L�Q�� �D�Q�D�� �D�Y�D�Q�W�D�M�Õ�� �P�•�N�H�P�P�H�O��
�J�H�R�P�H�W�U�L�N�� �K�D�V�V�D�V�L�\�H�W�� �Y�H�� �Q�H�U�H�G�H�\�V�H�� �K�L�o�� �J�H�U�L�� �\�D�\�O�D�Q�P�D��
�R�O�P�D�N�V�Õ�]�Õ�Q���L�P�D�O�D�W�Õ�Q�� �P�•�P�N�•�Q�� �R�O�P�D�V�Õ�G�Õ�U�� �>����-15]. Borlu 
�o�H�O�L�N�O�H�U�L�Q���N�X�O�O�D�Q�Õ�P�Õ�Q�D�� �|�U�Q�H�N�� �Y�H�U�H�E�L�O�H�F�H�N�� �G�L�÷�H�U�� �X�\�J�X�O�D�P�D��
a�O�D�Q�O�D�U�Õ�� �L�V�H�� �I�R�U�N�O�L�I�W�� �N�R�O�O�D�U�Õ�� �>�����@���� �N�D�U�� �N�•�U�H�P�H�� �D�U�D�o�O�D�U�Õ�Q�Õ�Q�� �L�ú��
�J�|�U�H�Q���N�Õ�V�Õ�P�O�D�U�Õ�����W�D�Q�N���S�D�O�H�W�O�H�U�L�����W�D�ú���N�Õ�U�Õ�F�Õ���Y�H���|�÷�•�W�•�F�•�O�H�U�L�����N�H�S�o�H��
�W�Õ�U�Q�D�N�O�D�U�Õ���>����], petrol boru hatlar�Õ�� �Y�H���J�H�Q�H�O�� �P�D�N�L�Q�H�� �L�P�D�O�D�W�Õ�G�Õ�U��
[18�@���� �$�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U�Õ�Q���� �E�R�U�O�X�� �o�H�O�L�N�O�H�U�L�Q�� �E�D�O�L�V�W�L�N�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�Q��
[19�@���Y�H���W�U�H�Q���W�H�N�H�U���U�D�\���P�D�O�]�H�P�H�V�L���R�O�D�U�D�N���N�X�O�O�D�Q�Õ�P�Õ���G�X�U�X�P�X�Q�G�D��
�R�O�X�ú�D�E�L�O�H�F�H�N �H�W�N�L�O�H�ú�L�P�O�H�U�L�Q�L�Q�� �L�Q�F�H�O�H�Q�P�H�V�L�� �>������20�@�� �J�L�E�L�� �I�D�U�N�O�Õ��
�N�X�O�O�D�Q�Õ�P���D�O�D�Q�O�D�U�Õ�Q�D���G�|�Q�•�N���o�D�O�Õ�ú�P�D�O�D�U�Õ�� �L�V�H���E�X���W�L�S�� �P�D�O�]�H�P�H�O�H�U�H��
�R�O�D�Q���L�O�J�L�Q�L�Q���E�L�U���N�D�Q�Õ�W�Õ�Q�Õ���R�U�W�D�\�D���N�R�\�P�D�N�W�D�G�Õ�U���� 

 
�%�R�U�O�X�� �o�H�O�L�N�O�H�U�L�Q�� �W�U�L�E�R�O�R�M�L�N�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�� �L�Q�F�H�O�H�\�H�Q�� �D�]�� �V�D�\�Õ�G�D��

�o�D�O�Õ�ú�P�D�� �R�O�G�X�÷�X�� �O�L�W�H�U�D�W�•�U�� �W�D�U�D�P�D�V�Õ�� �V�R�Q�X�Q�G�D�� �D�Q�O�D�ú�Õ�O�P�D�N�W�D�G�Õ�U��
[5,12,21-28�@���� �%�X�� �Q�H�G�H�Q�O�H�� �H�V�D�V�� �R�O�D�U�D�N�� �o�D�O�Õ�ú�P�D�G�D���� �P�D�N�L�Q�H��
�P�•�K�H�Q�G�L�V�O�L�÷�L�� �X�\�J�X�O�D�P�D�O�D�U�Õ�Q�G�D�� �N�H�Q�G�L�Q�H�� �J�H�Q�L�ú�� �N�X�O�O�D�Q�Õ�P�� �D�O�D�Q�Õ��
bu�O�D�E�L�O�H�F�H�N���E�X���W�L�S���o�H�O�L�N�O�H�U���L�O�H���L�O�J�L�O�L���E�L�O�J�L���E�L�U�L�N�L�P�L�Q�L�Q���D�U�W�P�D�V�Õ�Q�D��
�N�D�W�N�Õ�G�D�� �E�X�O�X�Q�P�D�N�� �D�P�D�o�O�D�Q�P�Õ�ú�W�Õ�U���� �%�X�� �G�R�÷�U�X�O�W�X�G�D �\�D�S�Õ�O�D�Q��
�o�D�O�Õ�ú�P�D�G�D, �Õ�V�Õ�O �L�ú�O�H�P �X�\�J�X�O�D�Q�P�Õ�ú��(suda su verme ile 
�V�H�U�W�O�H�ú�W�L�U�P�H�� ���� �W�H�P�S�H�U�O�H�P�H����AISI 51B60�+�� �E�R�U�O�X�� �o�H�O�L�÷�L�Q�L�Q��
abrazif �D�ú�Õ�Q�P�D�� �G�D�Y�U�D�Q�Õ�ú�O�D�U�Õ�� �O�D�E�R�U�D�W�X�Y�D�U�� �ú�D�U�W�O�D�U�Õ�Q�G�D 
�L�Q�F�H�O�H�Q�P�L�ú�W�L�U���� 

 

II. MATERYAL VE Y�g�1�7�(�0 
�d�D�O�Õ�ú�P�D�G�D��deney malzemesi olarak AISI 51B60H borlu 

�o�H�O�L�÷�L�� �L�Q�F�H�O�H�Q�P�L�ú�W�L�U�����'�H�Q�H�\�� �Q�X�P�X�Q�H�O�H�U�L�Q�� �N�L�P�\�D�V�D�O�� �E�L�O�H�ú�L�P�L����
�d�L�]�H�O�J�H�����¶�G�H���Y�H�U�L�O�P�L�ú�W�L�U���� 

�d�L�]�H�O�J�H�������������%�����+���E�R�U�O�X �o�H�O�L�÷�L�Q�L�Q���N�L�P�\�D�V�D�O���E�L�O�H�ú�L�P�L 

C Si  Mn P S Cr  Mo Ni B 
0,63 0,24 0,91 0,009 0,004 0,87 0,01 0,1 0,0012 

 

�$�ú�Õ�Q�P�D�� �Geneylerinde ve incelemelerde, �N�•�S�� �E�L�o�L�P�L�Q�G�H��
(12.7 mm x 12.7 mm x 12.7 mm�����N�H�V�L�O�P�L�ú �K�H�U���E�L�U���ú�D�U�W�W�D�Q���•�o�H�U��
adet �Q�X�P�X�Q�H�� �N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U�����,�V�Õ�O�� �L�ú�O�H�P�O�L�� �Q�X�P�X�Q�H�O�H�U���� �V�X�G�D�� �V�X��
�Y�H�U�P�H�� �Y�H�� �W�H�P�S�H�U�O�H�P�H�� �Õ�V�Õ�O�� �L�ú�O�H�P�O�H�U�L�� �L�O�H�� �K�D�]�Õ�U�O�D�Q�P�Õ�ú�W�Õ�U�����,�V�Õ�O��
�L�ú�O�H�P�� �I�Õ�U�Õ�Q�Õ�Q�G�D��85���� �ƒ�&�� �|�V�W�H�Q�L�W�O�H�P�H�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�G�D�� ������ �G�D�N�L�N�D��
�E�H�N�O�H�W�L�O�H�Q�� �Q�X�P�X�Q�H�O�H�U�� �R�G�D�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�G�D�N�L�� �V�X�G�D�� �V�X�� �Y�H�U�L�O�H�U�H�N��

�V�H�U�W�O�H�ú�W�L�U�L�O�P�L�ú�O�H�U�G�L�U���� �6�H�U�W�O�H�ú�W�L�U�L�O�H�Q�� �Q�X�P�X�Q�H�O�H�Ue �������� �ƒ�&�¶�G�H�� ����
�V�D�D�W�� �V�•�U�H�� �L�O�H�� �W�H�P�S�H�U�O�H�P�H�� �L�ú�O�H�P�L��de �X�\�J�X�O�D�Q�P�Õ�ú�W�Õ�U���� �,�V�Õ�O��
�L�ú�O�H�P�O�H�U�����7�D�Y�V�D�Q���Õ�V�Õ�O���L�ú�O�H�P���I�L�U�P�D�V�Õ�Q�G�D���J�H�U�o�H�N�O�H�ú�W�L�U�L�O�P�L�ú�W�L�U�� 

�$�ú�Õ�Q�P�D���G�H�Q�H�\�O�H�U�L�Q�G�H���3�O�L�Q�W���7�(������ �P�D�U�N�D���D�ú�Õ�Q�P�D���W�H�V�W���F�L�K�D�]�Õ��
�N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� �$�ú�Õ�Q�P�D�� �F�L�K�D�]�Õ�Q�Õ�Q, �D�ú�Õ�Q�G�Õ�U�P�D��geometrisine 
(block on disc) �D�L�W�� �ú�H�P�D�W�L�N�� �ú�H�N�L�O�����ù�H�N�L�O�� ���¶�G�H�� �J�|�U�•�O�P�H�N�W�H�G�L�U����
�$�ú�Õ�Q�P�D�� �G�H�Q�H�\�O�H�U�L�� �Q�R�U�P�D�O�� �R�G�D�� �V�Õ�F�D�N�O�Õ�÷�Õ�� �Y�H�� �Q�H�P�� �P�L�N�W�D�U�Õ�Q�D��
�V�D�K�L�S�� �O�D�E�R�U�D�W�X�Y�D�U�� �R�U�W�D�P�Õ�Q�G�D�� �\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� �$�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�W��
cisim olarak aluminyum oksitli (Al2O3) �Y�H�� �V�L�O�L�V�\�X�P�� �N�D�U�E�•�U�O�•��
(SiC) 32���� �J�U�L�W�O�L�N�� �]�Õ�P�S�D�U�D�� �N�D�÷�Õ�W�O�D�U�Õ �N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� �&�L�K�D�]�Õ�Q��
�D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �P�H�W�D�O�� �G�L�V�N�L���� �o�L�I�W�� �W�D�U�D�I�O�Õ�� �\�D�S�Õ�ú�N�D�Q�� �E�D�Q�W�� �N�X�O�O�D�Q�Õ�O�D�U�D�N��
�]�Õ�P�S�D�U�D�� �N�D�÷�Õ�W�O�D�U�Õ�� �L�O�H�� �N�D�S�O�D�Q�P�Õ�ú�� �Y�H�� �K�H�U�� �G�H�Q�H�P�H�� �L�o�L�Q�� �\�H�Q�L�� �E�L�U��
�]�Õ�P�S�D�U�D�� �N�D�÷�Õ�G�Õ�� �N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U�����$�ú�Õ�Q�P�D�� �W�H�V�W�� �F�L�K�D�]�Õ�Q�G�D�� �\�D�S�Õ�O�D�Q��
�E�X�� �G�H�÷�L�ú�L�P�� �L�O�H�� �L�N�L-�F�L�V�L�P�O�L�� �D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D�� �G�H�Q�Hyleri 
�J�H�U�o�H�N�O�H�ú�W�L�U�L�O�P�L�ú�W�L�U�����$�÷�Õ�U�O�Õ�N�� �N�D�\�E�Õ�� �F�L�Q�V�L�Q�G�H�Q �W�D�Q�Õ�P�O�D�Q�D�Q��
�D�ú�Õ�Q�P�D�� �P�L�N�W�D�U�O�D�U�Õ�Q�Õ�Q�� �|�O�o�•�P�•, �3�U�H�F�L�V�D�� �������$�� �P�D�U�N�D�O�Õ���� ����-4 gr 
hassasiyetli hassas �W�H�U�D�]�L���L�O�H���\�D�S�Õ�O�P�Õ�ú�W�Õ�U�� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�ù�H�N�L�O���������$�ú�Õ�Q�P�D���W�H�V�W���G�•�]�H�Q�H�÷�L�Q�L�Q���ú�H�P�D�W�L�N���J�|�V�W�H�U�L�P�L 
 
�$�ú�Õ�Q�P�D�� �G�H�Q�H�\�O�H�U�L�Q�G�H�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �]�Õ�P�S�D�U�D�� �N�D�÷�Õ�G�Õ�� �N�D�S�O�Õ��

�P�H�W�D�O�� �G�L�V�N�� �L�O�H�� �Q�X�P�X�Q�H�� �\�•�]�H�\�L�� �D�U�D�V�Õ�Q�G�D�N�L�� �W�H�P�D�V���� ������ �1�� �V�D�E�L�W��
�\�•�N�� �L�O�H�� �V�D�÷�O�D�Q�P�Õ�ú�W�Õ�U���� ������ �1�� �\�•�N�� �D�ú�Õ�Q�P�D�� �W�H�V�W�� �F�L�K�D�]�Õ�Q�Õ�Q��
�P�L�Q�L�P�X�P�� �\�•�N�•�G�•�U���� �7�•�P�� �D�ú�Õ�Q�P�D���G�H�Q�H�\�O�H�U�L�Q�G�H�� �G�L�V�N�L�Q�� �G�|�Q�P�H��
�K�Õ�]�Õ�� �������� �G�H�Y�L�U���G�D�N�L�N�D �Y�H�� �D�ú�Õ�Q�P�D�\�O�D�� �R�O�X�ú�D�Q�� �D�÷�Õ�U�O�Õ�N�� �N�D�\�Õ�S�O�D�U�Õ��
ise 500, 1500 �Y�H�� ���������� �W�X�U�� �V�R�Q�X�Q�G�D�� �|�O�o�•�O�P�•�ú�W�•�U�����$�ú�Õ�Q�P�D��
�G�H�Q�H�\�� �ú�D�U�W�O�D�U�Õ���� �\�D�S�Õ�O�D�Q�� �|�Q�� �G�H�Q�H�\�O�H�U�H�� �J�|�U�H�����D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�W��
�F�L�V�P�L�Q���H�I�H�N�W�L�I���|�P�U�•���G�L�N�N�D�W�H���D�O�Õ�Q�D�U�D�N�����N�D�U�D�U�O�D�ú�W�Õ�U�Õ�O�P�Õ�ú�W�Õ�U�� 

�$�ú�Õ�Q�P�D�� �G�H�Q�H�\�O�H�U�L�� ���¶�H�U�� �N�H�]�� �W�H�N�U�D�U�O�D�Q�P�Õ�ú�� �Y�H�� �Dritmetik 
�R�U�W�D�O�D�P�D�O�D�U�Õ�� �D�O�Õ�Q�D�U�D�N�� �G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�L�ú�W�L�U���� �1�X�P�X�Q�H�O�H�U�L�Q ilk 
�D�÷�Õ�U�O�Õ�N�O�D�U�Õ�� �E�L�U�E�L�U�L�Q�G�H�Q�� �I�D�U�N�O�Õ�� �R�O�G�X�÷�X�Q�G�D�Q�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�P�D�O�D�U�Õ�Q 
daha net �\�D�S�Õ�O�D�E�L�O�P�H�V�L�� �L�o�L�Q���D�ú�Õ�Q�P�D�� �P�L�N�W�D�U�O�D�U�Õ���� �L�O�N�� �D�÷�Õ�U�O�Õ�÷�D��
�J�|�U�H�� �K�H�U�� �W�X�U�� �V�R�Q�X�Q�G�D�N�L�� �\�•�]�G�H�� �D�÷�Õ�U�O�Õ�N�� �N�D�\�E�Õ�� �F�L�Q�V�L�Q�G�H�Q��
�W�D�Q�Õ�P�O�D�Q�P�Õ�ú�W�Õ�U.  

�1�X�P�X�Q�H�O�H�U�L�Q�� �P�D�N�U�R�V�H�U�W�O�L�N�� �G�H�÷�H�U�O�H�U�L���� �=�Z�L�F�N�� ���������� �V�H�U�W�O�L�N��
�|�O�o�•�P���F�L�K�D�]�Õ�Q�G�D���5�R�F�N�Z�H�O�O���&���V�N�D�O�D�V�Õ�Q�G�D���Y�H���I�D�U�N�O�Õ���•�o���Q�R�N�W�D�G�D�Q��
�\�D�S�Õ�O�D�Q�� �|�O�o�•�P�� �V�R�Q�X�o�O�D�U�Õ�� �L�O�H�� �E�X�O�X�Q�P�X�ú�W�X�U. Metalografik 
�L�Q�F�H�O�H�P�H�O�H�U�� �L�o�L�Q�� �Q�X�P�X�Q�H�O�H�U���� �6�W�U�X�H�U�V�� �'�L�V�F�R�W�R�P-5 kesme, 
Struers Tegrapol-������ �]�Õ�P�S�D�U�D�O�D�Pa-parlatma ve Struers 
CitoPress-���� �P�D�U�N�D�� �N�D�O�Õ�S�O�D�P�D�� �F�L�K�D�]�O�D�U�Õ�� �N�X�O�O�D�Q�Õ�O�D�U�D�N��
�K�D�]�Õ�U�O�D�Q�P�Õ�ú�O�D�U�G�Õ�U�����0�L�N�U�R�\�D�S�Õ���J�|�U�•�Q�W�•�O�H�U�L���1�L�N�R�Q���(�F�O�L�S�V�H���/��������
�R�S�W�L�N���P�L�N�U�R�V�N�R�S�O�D���D�O�Õ�Q�P�Õ�ú�W�Õ�U�� 

 
 



Er, �6�H�U�W�O�H�ú�W�L�U�L�O�P�L�ú���$�,�6�,�������%�����+���%�R�U�O�X���d�H�O�L�÷�L�Q�L�Q���$�E�U�D�]�L�I���$�ú�Õ�Q�P�D���'�D�Y�U�D�Q�Õ�ú�Õ, ISAS2018, Antalya, Turkey 

III.  BULGULAR 

�ø�Q�F�H�O�H�Q�H�Q�� �W�•�P�� �$�,�6�,�� �����%�����+�� �E�R�U�O�X �o�H�O�L�N�� �Q�X�P�X�Q�H�O�H�U�L�Q��
�|�O�o�•�O�H�Q�� �\�•�]�H�\�� �V�H�U�W�O�L�N�� �G�H�÷�H�U�O�H�U�L�� �d�L�]�H�O�J�H�� ���¶�G�H�� �Y�H�U�L�O�P�L�ú�W�L�U����
�ø�ú�O�H�P�V�L�]�� �Q�X�P�X�Q�H�O�H�U�H���J�|�U�H���Õ�V�Õ�O�� �L�ú�O�H�P���X�\�J�X�O�D�Q�P�Õ�ú�� �Q�X�P�X�Q�H�O�H�U�L�Q��
s�H�U�W�O�L�N���G�H�÷�H�U�O�H�U�L�Q�L�Q���R�U�W�D�O�D�P�D���� �N�D�W���D�U�W�W�Õ�÷�Õ���W�H�V�S�L�W���H�G�L�O�P�L�ú�W�L�U���� 

 
�d�L�]�H�O�J�H�������������%�����+���E�R�U�O�X �o�H�O�L�N���Q�X�P�X�Q�H�O�H�U�L�Q���\�•�]�H�\���V�H�U�W�O�L�N�O�H�U�L�����+�5�&�� 

 
�ø�ú�O�H�P�V�L�] �,�V�Õ�O���L�ú�O�H�P�O�L�����6�H�U�W�O�H�ú�W�L�U�L�O�P�L�ú�������7�H�P�S�H�U�O�H�Q�P�L�ú�� 

29,5 �± 30 �± 30  59 �± 61 �± 63  
 

�ø�ú�O�H�P�V�L�]�� �Y�H�� �Õ�V�Õ�O�� �L�ú�O�H�P�� �X�\�J�X�O�D�Q�P�Õ�ú�� �Q�X�P�X�Q�H�O�H�U�L�Q�� �P�L�N�U�R�\�D�S�Õ��
�I�R�W�R�÷�U�D�I�O�D�U�Õ���ù�H�N�L�O�����¶�G�H���V�X�Q�X�O�P�X�ú�W�X�U�����ø�ú�O�H�P�V�L�]���Q�X�P�X�Q�H��ferritik-
perlitik mikro�\�D�S�Õ�\�D�� �V�D�K�L�S�W�L�U���� �6�X�G�D�� �V�X�� �Y�H�U�P�H�� �Y�H�� �W�H�P�S�H�U�O�H�P�H��
�Õ�V�Õ�O�� �L�ú�O�H�P�O�H�U�L�� �V�R�Q�U�D�V�Õ�Q�G�D�� �L�V�H�� �$�,�6�,�� �����%�����+�� �E�R�U�O�X�� �o�H�O�L�N��
�P�D�O�]�H�P�H�V�L�Q�G�H�� �P�L�N�U�R�\�D�S�Õ�Q�Õ�Q���P�D�U�W�H�Q�]�L�W�H�� �G�|�Q�•�ú�W�•�÷�• 
�J�|�U�•�O�P�H�N�W�H�G�L�U�� 

 

 
 

(a) 
 

 
 

(b) 
 

�ù�H�N�L�O���������$�,�6�,�������%�����+���o�H�O�L�÷�L�Q�L�Q�����D�����L�ú�O�H�P�V�L�]���Y�H�������E�����Õ�V�Õ�O���L�ú�O�H�P�O�L���P�L�N�U�R�\�D�S�Õ��
�J�|�U�•�Q�W�•�O�H�U�L��(%3 nital, 200X) 

 
�$�,�6�,�������%�����+���E�R�U�O�X���o�H�O�L�÷�L�Q�L�Q, 320 gritlik aluminyum oksitli 

(Al2O3���� �Y�H�� �V�L�O�L�V�\�X�P�� �N�D�U�E�•�U�O�•�� ���6�L�&���� �� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�O�D�U�� �N�D�U�ú�Õ�V�Õ�Q�G�D��
�\�D�S�Õ�O�D�Q�� �D�ú�Õ�Q�P�D�� �G�Hneylerine ait �D�ú�Õ�Q�P�D�� �P�L�N�W�D�U�O�D�U�Õ �ù�H�N�L�O�� ���¶�G�H��
�Y�H�U�L�O�P�L�ú�W�L�U���� 

 
�ø�ú�O�H�P�V�L�]�� �Y�H�� �Õ�V�Õ�O�� �L�ú�O�H�P�O�L�� ���V�H�U�W�O�H�ú�W�L�U�L�O�P�L�ú�� ���� �W�H�P�S�H�U�O�H�Q�P�L�ú����

�Q�X�P�X�Q�H�O�H�U�L�Q�� �D�ú�Õ�Q�P�D�� �G�H�Q�H�\�O�H�U�L�� �V�R�Q�X�Q�G�D�� �K�H�V�D�S�O�D�Q�D�Q�� �D�ú�Õ�Q�P�D��
�P�L�N�W�D�U�O�D�U�Õ�Q�Õ�Q�� �Y�H�U�L�O�G�L�÷�L�� �ù�H�N�L�O�� ���� �L�Q�F�H�O�H�Q�G�L�÷�L�Q�G�H���� �K�H�U�� �L�N�L�� �W�L�S��
�D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�V�Õ�Q�G�D�� �D�U�W�D�Q�� �W�X�U�� �V�D�\�Õ�V�Õ���L�O�H�� �D�ú�Õ�Q�P�D�O�D�U�Õ�Q�� �E�H�O�L�U�J�L�Q��
�E�L�U�� �ú�H�N�L�O�G�H�� �D�U�W�W�Õ�÷�Õ�� �J�|�U�•�O�P�H�N�W�H�G�L�U���� �$�ú�Õ�Q�P�D�O�D�U�Õ�Q�� �|�]�H�O�O�L�N�O�H�� �L�O�N��
���������W�X�U�O�D�U���V�R�Q�X�Q�G�D���R�O�X�ú�W�X�÷�X���G�D���W�H�V�S�L�W���H�G�L�O�P�L�ú�W�L�U�����g�]�H�O�O�L�N�O�H�� 

 

�ù�H�N�L�O���������$�,�6�,�������%�����+���E�R�U�O�X���o�H�O�L�N���Q�X�P�X�Q�H�O�H�U�L�Q���D�ú�Õ�Q�P�D���P�L�N�W�D�U�O�D�U�Õ 
 

�D�O�X�P�L�Q�\�X�P�� �R�N�V�L�W�O�L�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�V�Õ�Q�G�D�� �E�R�U�O�X�� �o�H�O�L�N��
�Q�X�P�X�Q�H�O�H�U�L�Q�� �V�L�O�L�V�\�X�P�� �N�D�U�E�•�U�O�•�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�\�D���J�|�U�H�� �G�D�K�D�� �o�R�N��
�D�ú�Õ�Q�G�Õ�N�O�D�U�Õ���G�D���J�U�D�I�L�N�O�H�U�G�H�Q���D�Q�O�D�ú�Õ�O�P�D�N�W�D�G�Õ�U�� 

 
�ø�ú�O�H�P�V�L�]�� �Q�X�P�X�Q�H�O�H�U�� �N�H�Q�G�L�� �D�U�D�O�D�U�Õ�Q�G�D�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�G�Õ�÷�Õ�Q�G�D����

2500 tur sonunda, aluminyum �R�N�V�L�W�O�L�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�V�Õ�Q�G�D��
AISI 51B60H borlu �o�H�O�L�N�� �Q�X�P�X�Q�H�O�H�U�L�Q�� �V�L�O�L�V�\�X�P�� �N�D�U�E�•�U�O�•��
�D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�\�D���J�|�U�H�� �\�D�N�O�D�ú�Õ�N�� �� �N�D�W�� �G�D�K�D�� �I�D�]�O�D�� �D�ú�Õ�Q�G�Õ�N�O�D�U�Õ��
�E�H�O�L�U�O�H�Q�P�L�ú�W�L�U���� �6�X�G�D�� �V�X�� �Y�H�U�P�H�� �Y�H�� �V�R�Q�U�D�V�Õ�Q�G�D�� �W�H�P�S�H�U�O�H�P�H�� �Õ�V�Õ�O��
�L�ú�O�H�P�L�� �L�O�H�� �V�H�U�W�O�H�ú�W�L�U�L�O�P�L�ú�� �Q�X�P�X�Q�H�O�H�U���N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�G�Õ�÷�Õ�Q�G�D ise, 
aluminyum �R�N�V�L�W�O�L�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�Q�Õ�Q�� �Q�X�P�X�Q�H�O�H�U�L���G�L�÷�H�U�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ��
tipine �J�|re 3.2 ka�W�� �G�D�K�D�� �I�D�]�O�D�� �D�ú�Õ�Q�G�Õ�U�G�Õ�÷�Õ�� �D�Q�O�D�ú�Õ�O�P�D�N�W�D�G�Õ�U. 
�$�\�Q�Õ�� �W�L�S�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�O�D�U�� �N�D�U�ú�Õ�V�Õ�Q�G�D�� �L�ú�O�H�P�V�L�]�� �Y�H�� �Õ�V�Õ�O�� �L�ú�O�H�P�O�L�� �E�R�U�O�X��
�o�H�O�L�N�� �Q�X�P�X�Q�H�O�H�U�L�Q�� �D�ú�Õ�Q�P�D�� �G�D�Y�U�D�Q�Õ�ú�O�D�U�Õ�� �L�Q�F�H�O�H�Q�H�F�H�N�� �R�O�X�U�V�D����
Al2O3 �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�Q�G�D�� �Õ�V�Õ�O�� �L�ú�O�H�P�O�L�� �Q�X�P�X�Q�H�O�H�U�� �L�ú�O�H�P�V�L�]��
numunelere �J�|re 1.���� �N�D�W�� �G�D�K�D�� �D�]�� �D�ú�Õ�Q�Õ�U�N�H�Q���� �6�L�&�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ��
�N�D�U�ú�Õ�V�Õ�Q�G�D�� �Õ�V�Õ�O�� �L�ú�O�H�P�O�L�� �Q�X�P�X�Q�H�O�H�U�L�Q�� �L�ú�O�H�P�V�L�]�� �Q�X�P�X�Q�H�O�H�U�H���J�|re 
ise 1.�����N�D�W���G�D�K�D���D�]���D�ú�Õ�Q�G�Õ�N�O�D�U�Õ���W�H�V�S�L�W���H�G�L�O�P�L�ú�W�L�U�� 

 

IV. T�$�5�7�,�ù�0�$ 

�$�,�6�,�� �����%�����+�� �E�R�U�O�X�� �o�H�O�L�÷�L�� �V�X�G�D�� �V�X�� �Y�H�U�P�H�� �L�ú�O�H�P�L�� �Y�H��
�V�R�Q�U�D�V�Õ�Q�G�D���X�\�J�X�O�D�Q�D�Q���W�H�P�S�H�U�O�H�P�H���Õ�V�Õ�O���L�ú�O�H�P�L���L�O�H���V�H�U�W�O�H�ú�W�L�U�L�O�P�L�ú��
�Q�X�P�X�Q�H�O�H�U�L�� �L�ú�O�H�P�V�L�]�� �Q�X�P�X�Q�H�O�H�U�L�� �L�O�H�� �V�H�U�W�O�L�N�� �Y�H�� �D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D��
�G�D�Y�U�D�Q�Õ�ú�O�D�U�Õ�� �D�o�Õ�V�Õ�Q�G�D�Q�� �L�Q�F�H�O�H�Q�P�L�ú�W�L�U���� �6�H�U�W�O�H�ú�W�L�U�P�H�� �L�ú�Oeminin 
sonunda malzemenin makro�V�H�U�W�O�L�N�� �G�H�÷�H�U�O�H�U�L�Q�G�H�� �E�H�N�O�H�Q�L�O�H�Q��
�\�•�N�V�H�N�� �D�U�W�Õ�ú�� �H�O�G�H�� �H�G�L�O�P�L�ú�W�L�U���� �6�H�U�W�O�L�N�� �G�H�÷�H�U�O�H�U�L�Q�G�H�N�L�� �E�X�� �|�Q�H�P�O�L��
�D�U�W�Õ�ú���� �E�R�U�O�X�� �o�H�O�L�N�O�H�U�L�� �•�V�W�•�Q�� �N�Õ�O�D�Q�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�Q��en �E�D�ú�Õ�Q�G�D��
gelmektedir. Bulgular, d�•�ú�•�N�� �D�O�D�ú�Õ�P�O�Õ�� �o�H�O�L�N�O�H�U�H�� �\�D�S�Õ�O�D�Q�� �S�S�P��
�V�H�Y�L�\�H�O�H�U�L�Q�G�H�N�L�� �D�O�D�ú�Õ�P�� �H�O�H�P�H�Q�W�L�� �R�O�D�U�D�N�� �E�R�U�� �N�D�W�N�Õ�V�Õ�Q�Õ�Q, 
�V�H�U�W�O�H�ú�H�E�L�O�L�U�O�L�N���•�]�H�U�Lne olan olumlu etkisi�Q�L�Q���E�X���P�D�O�]�H�P�H���L�o�L�Q��
de ortaya konul�G�X�÷�X�Q�X�� �J�|�V�W�H�U�P�L�ú�W�L�U. �$�\�Q�Õ�� �E�R�U�O�X�� �o�H�O�L�N��
�P�D�O�]�H�P�H�� �L�O�H�� �\�D�S�Õ�O�P�Õ�ú�� �O�L�W�H�U�D�W�•�U�G�H�� �E�X�O�X�Q�D�Q�� �o�D�O�Õ�ú�P�D�G�D�� �G�D [20], 
�\�D�N�O�D�ú�Õ�N�� �D�\�Q�Õ�� �V�H�U�W�O�L�N�� �G�H�÷�H�U�O�H�U�L�Q�L�Q�� �H�O�G�H�� �H�G�L�O�G�L�÷�L 
belirlen�G�L�÷�L�Q�G�H�Q�� �G�R�O�D�\�Õ �V�H�U�W�O�L�N�� �V�R�Q�X�o�O�D�U�Õ�Q�Õ�Q�� �|�Q�F�H�N�L��
�o�D�O�Õ�ú�P�D�O�D�U�O�D�� �X�\�X�P�� �L�o�L�Q�G�H�� �R�O�G�X�÷�X�� �L�I�D�G�H�� �H�G�L�O�H�E�L�O�L�U����Su verme 
�R�U�W�D�P�O�D�U�Õ�Q�Õ�Q �E�R�U�O�X�� �o�H�O�L�N�O�H�U�L�Q�� �V�H�U�W�O�L�N�� �G�H�÷�H�U�O�H�U�L�� �•�]�H�U�L�Q�G�H���o�R�N��
�|�Q�H�P�O�L�� �E�L�U�� �I�D�U�N�� �\�D�U�D�W�P�D�G�Õ�N�O�D�U�Õ�� �E�L�O�L�Q�P�H�N�W�H�G�L�U [21,22]. �g�Q�F�H�N�L 
�o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�� �V�H�U�W�O�L�N�� �•�]�H�U�L�Q�G�H�N�L�� �E�L�O�J�L�O�H�U�L�� �G�R�÷�Uultusunda, bu 
�o�D�O�Õ�ú�P�D�G�D, �V�R�÷�X�W�P�D�� �R�U�W�D�P�Õ�� �R�O�D�U�D�N�����G�D�K�D�� �o�H�Y�U�H�F�L�� �R�O�P�D�V�Õ��
�Q�H�G�H�Q�L�� �L�O�H�� �V�X�G�D�� �V�X�� �Y�H�U�P�H�� �L�ú�O�H�P�L��tercih edil�P�L�ú�W�L�U����
�6�H�U�W�O�H�ú�W�L�U�P�H�\�L�� �W�D�N�L�E�H�Q�� �\�D�S�Õ�O�D�Q�� �G�•�ú�•�N�� �V�Õ�F�D�N�O�Õ�N�O�D�U�G�D�N�L��
�W�H�P�S�H�U�O�H�P�H���Õ�V�Õ�O���L�ú�O�H�P�L�Q�L�Q �E�R�U�O�X���o�H�O�L�N�O�H�U�L�Q �V�H�U�W�O�L�N���G�H�÷�H�U�O�H�U�L�Q�G�H��
�|�Q�H�P�O�L�� �E�L�U�� �D�]�D�O�P�D�\�D���V�H�E�H�S�� �R�O�P�D�G�Õ�÷�Õ�� �K�D�W�W�D�� �W�R�N�O�X�÷�X�� �Y�H��
�L�ú�O�H�Q�H�E�L�O�L�U�O�L�÷�L�� �D�U�W�W�Õ�U�G�Õ�÷�Õ�� �G�D�� �E�L�O�L�Q�P�H�N�W�H�G�L�U�� �>�����@���� �%�X�� �\�•�]�G�H�Q, 
�J�H�Q�H�O�� �o�D�O�Õ�ú�P�D�� �N�R�ú�X�O�O�D�U�Õ�� �G�•�ú�•�Q�•�O�H�U�H�N, �o�D�O�Õ�ú�P�D�G�D �H�O�H�� �D�O�Õ�Q�D�Q��

�ø�ú�O�H�P�V�L�]����
Al2O3

�,�V�Õ�O���L�ú�O�H�P�O�L
- Al2O3

�ø�ú�O�H�P�V�L�]����
SiC

�,�V�Õ�O���L�ú�O�H�P�O�L
- SiC

500 Tur 0,3685 0,3175 0,0831 0,0829

1500 Tur 0,5804 0,3877 0,1396 0,1261

2500 Tur 0,6903 0,458 0,1757 0,1427

0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8

�$�÷�Õ�U�O�Õ�N���N�D�\�Õ�S���\�•�]�G�H�O�H�U�L



Er, �6�H�U�W�O�H�ú�W�L�U�L�O�P�L�ú���$�,�6�,�������%�����+���%�R�U�O�X���d�H�O�L�÷�L�Q�L�Q���$�E�U�D�]�L�I���$�ú�Õ�Q�P�D���'�D�Y�U�D�Q�Õ�ú�Õ, ISAS2018, Antalya, Turkey 

�E�R�U�O�X�� �o�H�O�L�N�� �P�D�O�]�H�P�H�\�H�� �W�H�P�S�H�U�O�H�P�H�� �Õ�V�Õ�O�� �L�ú�O�H�P�L de 
�X�\�J�X�O�D�Q�P�Õ�ú�W�Õ�U���� 

 
�d�D�O�Õ�ú�P�D�G�D���� �$�,�6�,�� �����%�����+�� �E�R�U�O�X�� �o�H�O�L�N�� �P�D�O�]�Hmeden 

numuneler abrazif a�ú�Õ�Q�P�D�� �G�D�Y�U�D�Q�Õ�ú�O�D�U�Õ�� �D�o�Õ�V�Õ�Q�G�D�Q���L�N�L�� �I�D�U�N�O�Õ��
�D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�V�Õ�Q�G�D�� �L�Q�F�H�O�H�Q�P�L�ú�W�L�U���� �$�ú�Õ�Q�P�D�� �N�D�\�Õ�S�O�D�U�Õ�Q�Õ�Q��
belirgin olarak ilk turlarda �J�H�U�o�H�N�O�H�ú�W�L�÷�L���\�D�S�Õ�O�D�Q�� �D�U�D��
�|�O�o�•�P�O�Hrle tespit edil�P�L�ú�W�L�U�� ���ù�H�N�L�O�� ��������Bunun nedeninin, 
�D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�W�� �F�L�V�L�P�� �R�O�D�U�D�N�� �N�X�O�O�D�Q�Õ�O�D�Q�� �]�Õ�P�S�D�U�D�� �N�D�÷�Õ�W�O�D�U�Õ�Q�Õ�Q��
�D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �S�D�U�W�L�N�•�O�O�H�U�L�� �D�U�D�V�Õ�Q�G�D�N�L�� �E�R�ú�O�X�N�O�D�U�Õ�Q���N�R�S�D�Q�� �D�ú�Õ�Q�P�D��
�•�U�•�Q�O�H�U�L�� �L�O�H���K�H�Q�•�]��tam �G�R�O�P�D�P�Õ�ú���R�O�P�D�V�Õ�G�Õ�U�����<�D�Q�L�����L�O�N���W�X�U�O�D�U�G�D 
(500 tur sonu) �N�D�÷�Õ�W�O�D�U �D�ú�Õ�Q�G�Õ�U�P�D�� �L�ú�O�H�P�L�Q�L�� �W�D�P�� �R�O�D�U�D�N��
�J�H�U�o�H�N�O�H�ú�W�L�U�P�L�ú�O�H�U�G�L�U���� �6�R�Q�U�D�N�L�� �D�U�D�� �|�O�o�•�P�O�H�U�G�H�� �D�ú�Õ�Q�P�D��
�N�D�\�Õ�S�O�D�U�Õ�Q�Õ�Q�� �D�]�D�O�P�D�V�Õ�Q�Õ�Q�� �Q�H�G�H�Q�L�� �R�O�D�U�D�N���� �]�Õ�P�S�D�U�D�� �N�D�÷�Õ�W�O�D�U�Õ�Q�Õ�Q��
�W�D�Q�H�F�L�N�O�H�U�L�� �D�U�D�V�Õ�Q�G�D�N�L�� �E�R�ú�O�X�N�O�D�U�Õ�Q�� �J�L�G�H�U�H�N�� �G�R�O�P�D�V�Õ�Q�Õ�Q ve sert 
�D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �W�D�Q�H�F�L�N�O�H�U�L�Q��de �J�L�G�H�U�H�N�� �Y�D�V�Õ�I�O�D�U�Õ�Q�Õ�� �\�Ltirmelerinin 
�R�O�G�X�÷�X���V�|�\�O�H�Q�H�E�L�O�L�U�� 

 
�ø�ú�O�H�P�V�L�]�� �E�R�U�O�X�� �o�H�O�L�N�� �Q�X�P�X�Q�H�O�H�U�� �K�H�U�� �L�N�L�� �W�L�S�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ��

�N�D�U�ú�Õ�V�Õ�Q�G�D�� �G�D�� �E�H�N�O�H�Q�L�O�G�L�÷�L�� �J�L�E�L�� �Õ�V�Õ�O�� �L�ú�O�H�P�O�L�� ���V�X�G�D�� �V�X�� �Y�H�U�L�O�H�U�H�N��
�V�H�U�W�O�H�ú�W�L�U�L�O�P�L�ú�� ���� �W�H�P�S�H�U�O�H�Q�P�L�ú���� �Q�X�P�X�Q�H�O�H�U�H�� �J�|�U�H�� �G�D�K�D�� �o�R�N��
�D�ú�Õ�Q�P�Õ�ú�O�D�U�G�Õ�U���� �%�X�����Õ�V�Õ�O�� �L�ú�O�H�P�O�H�U�� �V�R�Q�X�Q�G�D�� �X�O�D�ú�Õ�O�D�Q�� �\�•�N�V�H�N��
sertliklerin, iki-�F�L�V�L�P�O�L�� �D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D�� �G�H�Q�H�\�O�H�U�L�� �V�R�Q�X�Q�G�D, 
�E�R�U�O�X�� �o�H�O�L�N�� �P�D�O�]�H�P�H�O�H�U�L�Q�� �D�ú�Õ�Q�P�D�� �G�D�\�D�Q�Õ�P�O�D�U�Õ�Q�G�D�� �R�O�X�P�O�X��
�H�W�N�L�O�H�U�L�Q�L�Q���R�O�G�X�÷�X�Q�X���J�|�V�W�H�U�P�H�N�W�H�G�L�U���� 

 
�ø�ú�O�H�P�V�L�]�� �Q�X�P�X�Q�H�O�H�U�L�Q�� �L�N�L�� �I�D�U�N�O�Õ�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�V�Õ�Q�G�D�N�L��

�D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D�� �G�D�Y�U�D�Q�Õ�ú�O�D�U�Õ��bir arada �L�Q�F�H�O�H�Q�G�L�÷�L�Q�G�H ise, iki-
�F�L�V�L�P�O�L�� �D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D�� �G�H�Q�H�\�O�H�U�L�� �V�R�Q�X�Q�G�D, aluminyum oksitli 
�D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�V�Õ�Q�G�D�� �$�,�6�,�� �����%�����+�� �E�R�U�O�X�� �o�H�O�L�N�� �Q�X�P�X�Q�H�O�H�U�L�Q��
�V�L�O�L�V�\�X�P�� �N�D�U�E�•�U�O�•�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�\�D���J�|�U�H�� �\�D�N�O�D�ú�Õ�N�� ���� �N�D�W���� �Õ�V�Õ�O��
�L�ú�O�H�P�O�H�U�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�G�Õ�÷�Õ�Q�G�D�� �L�V�H�� �������� �N�D�W �G�D�K�D�� �I�D�]�O�D�� �D�ú�Õ�Q�G�Õ�N�O�D�U�Õ��
�W�H�V�S�L�W���H�G�L�O�P�L�ú�W�L�U���� �%�X���� �D�O�X�P�L�Q�\�X�P�� �R�N�V�L�W�O�L�� �V�H�U�W���W�D�Q�H�F�L�N�O�H�U�� �L�o�H�U�H�Q��
�W�L�S�� �]�Õ�P�S�D�U�D�� �N�D�÷�Õ�W�O�D�U�Õ�Q�Õ�Q���L�ú�O�H�P�O�L�� �Y�H�\�D�� �L�ú�O�H�P�V�L�]��AISI 51B60H 
�E�R�U�O�X���o�H�O�L�÷�L�Q�L���V�L�O�L�V�\�X�P���N�D�U�E�•�U�O�•���]�Õ�P�S�D�U�D���N�D�÷�Õ�W�O�D�U�Õ�Q�D���J�|�U�H���G�D�K�D��
�o�R�N�� �D�ú�Õ�Q�G�Õ�U�G�Õ�÷�Õ�Q�Õ�� �J�|�V�W�H�U�P�H�N�W�H�G�L�U���� �%�X�� �G�X�U�X�P�����I�D�U�N�O�Õ�� �V�H�U�D�P�L�N��
t�D�Q�H�F�L�N�O�H�U�L�Q�� �V�H�U�W�O�L�÷�L�� �Y�H�\�D�� �ú�H�N�L�O�O�H�U�L�� �L�O�H�� �L�]�D�K�� �H�G�L�O�H�E�L�O�L�U����
�$�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �V�H�U�W�� �W�D�Q�H�F�L�N�O�H�U�L�Q�� �V�H�U�W�O�L�N�O�H�U�L�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�G�Õ�÷�Õ�Q�G�D��
�6�L�&�¶�•�Q�� �.�Q�R�R�S�� �V�H�U�W�O�L�÷�L�Q�L�Q�� �������� HK, Al2O3�¶�•�Q�� �V�H�U�W�O�L�÷�L�Q�L�Q�� �L�V�H��
2000 HK �R�O�G�X�÷�X��bilinmektedir. Yani daha sert olan SiC 
�W�D�Q�H�F�L�N�O�L�� �]�Õ�P�S�D�U�D�� �N�D�÷�Õ�G�Õ�Q�Õ�Q�� �$�O2O3�¶�O�•�� �]�Õ�P�S�D�U�D�� �N�D�÷�Õ�G�Õ�Q�D�� �J�|�U�H��
�Q�X�P�X�Q�H�O�H�U�L�� �G�D�K�D�� �o�R�N�� �D�ú�Õ�Q�G�Õ�U�P�D�V�Õ�� �E�H�N�O�H�Q�L�U�N�H�Q�� �E�X��
�J�H�U�o�H�N�O�H�ú�P�H�P�L�ú�W�L�U�����$�\�Q�Õ�� �P�H�V�K�� �V�D�\�Õ�V�Õ�Q�G�D�� �G�H�Q�H�\�O�H�U�� �\�D�S�Õ�O�G�Õ�÷�Õ��
�L�o�L�Q���V�H�U�W���W�D�Q�H�F�L�N�O�H�U�L�Q���E�R�\�X�W�O�D�U�Õ�Q�Õ�Q���G�H�÷�L�O���G�H��k�H�V�N�L�Q�� �N�|�ú�H�O�L���R�O�X�S��
�R�O�P�D�P�D�O�D�U�Õ�Q�Õ�Q�� �G�D���D�ú�Õ�Q�P�D�� �G�D�Y�U�D�Q�Õ�ú�Õ�� �•�]�H�U�L�Q�G�H�� �H�W�N�L�V�L���R�O�G�X�÷�X��
�G�•�ú�•�Q�•�O�P�H�N�W�H�G�L�U���� �+�D�U�G�H�O�O�� �Y�G���¶�Q�L�Q�� ���������� �\�Õ�O�Õ�Q�G�D�� �\�D�\�Õ�Q�O�D�G�Õ�N�O�D�U�Õ��
�o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�G�D�� �L�N�L-cisimli abrazif test �G�•�]�H�Q�H�Nlerinde sadece 
�D�O�•�P�L�Q�\�X�P���R�N�V�L�W�O�L�� �]�Õ�P�S�D�U�D�� �N�D�÷�Õ�W�O�D�U�Õ�� �N�X�O�O�D�Q�P�Õ�ú�O�D�U�� �Y�H�� �6�(�0��
�L�Q�F�H�O�H�P�H�O�H�U�L�� �L�O�H�� �E�X�� �W�L�S�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�O�D�U�Õ�Q�� �R�O�G�X�N�o�D�� �N�H�V�N�L�Q�� �N�|�ú�H�O�L��
olduklar�Õ�Q�Õ�� �E�X�Q�X�Q �G�D�� �D�ú�Õ�Q�P�D�� �G�D�Y�U�D�Q�Õ�ú�O�D�U�Õ�Q�G�D�� �H�W�N�L�O�L�� �R�O�G�X�÷�X�Q�X��
�E�H�O�L�U�W�P�L�ú�O�H�U�G�L�U [24]. �7�•�P�� �E�X�Q�O�D�U�� �D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D�� �G�D�\�D�Q�Õ�P�Õ�Q�Õ�Q��
�V�D�G�H�F�H���V�H�U�W�O�L�N���G�H�÷�H�U�O�H�U�L�� �L�O�H���D�o�Õ�N�O�D�Q�D�P�D�\�D�F�D�÷�Õ���J�H�U�o�H�÷�L�Q�L���W�H�N�U�D�U��
�R�U�W�D�\�D�� �N�R�\�P�D�N�W�D�� �Y�H�� �|�Q�F�H�N�L�� �o�D�O�Õ�ú�P�D�O�D�U�O�D�� �>��-4] uyum 
sergilemektedir. 

 
�$�\�Q�Õ�� �W�L�S�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�V�Õ�Q�G�D���V�H�U�W�O�H�ú�W�L�U�L�O�P�L�ú���E�R�U�O�X�� �o�H�O�L�N��

�Q�X�P�X�Q�H�O�H�U�L�Q�� �D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D�� �G�D�\�D�Q�Õ�P�O�D�U�Õ���L�Q�F�H�O�H�Q�G�L�÷�L�Q�G�H ise, 
Al2O3 �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�V�Õ�Q�G�D�� �L�ú�O�H�P�V�L�]�� �Q�X�P�X�Q�H�O�H�U�H���J�|�U�H�� ����5 kat 
�G�D�K�D�� �D�]�� �D�ú�Õ�Q�G�Õ�N�O�D�U�Õ���� �6�L�&�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�V�Õ�Q�G�D��da �L�ú�O�H�P�V�L�]��
numunelere �J�|�U�H�� ����2 kat daha az �D�ú�Õ�Q�G�Õ�N�O�D�U�Õ�� �W�H�V�S�L�W���H�G�L�O�P�L�ú�W�L�U����
�$�\�Q�Õ�� �W�L�S�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�O�D�U�� �N�D�U�ú�Õ�V�Õ�Q�G�Dki bu durum, artan sertlik ile 
�D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D�� �G�D�\�D�Q�Õ�P�Õ�Q�G�D�N�L�� �D�U�W�Õ�ú�� �ú�H�N�O�L�Q�G�H�� �L�]�D�K�� �H�G�L�O�H�E�L�O�L�U�� 
�+�D�U�G�H�O�O�� �Y�G���¶�L�� �G�H�� �>�����@���� �V�X�G�D�� �V�X�� �Y�H�U�P�H�� �L�O�H�� �V�H�U�W�O�H�ú�W�L�U�G�L�N�O�H�U�L��

22MnB5 borlu �o�H�O�L�÷�L���L�O�H���J�H�U�o�H�N�O�H�ú�W�L�U�G�L�N�O�H�U�L���L�N�L-cisimli abrazif 
�D�ú�Õ�Q�P�D�� �W�H�V�W�O�H�U�L�� ��sadece 60 gritlik Al2O3 �]�Õ�P�S�D�U�D�� �N�D�÷�Õ�G�Õ) 
sonunda, �L�Q�F�H�O�H�G�L�N�O�H�U�L�� �E�R�U�O�X�� �o�H�O�L�÷�L�Q���D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D��
d�D�\�D�Q�Õ�P�Õ�Q�G�D���L�ú�O�H�P�V�L�]���Q�X�P�X�Q�H�O�H�U�L�Q�H���J�|�U�H���\�D�N�O�D�ú�Õ�N�������������N�D�W�O�Õ�N 
�E�L�U�� �L�\�L�O�H�ú�P�H�� �R�O�G�X�÷�X�Q�X�� �W�H�V�S�L�W�� �H�W�P�L�ú�O�H�U�G�L�U���� �%�X�� �G�D���� �D�\�Q�Õ�� �W�L�S��
�D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�V�Õ�Q�G�D�� �E�X�O�X�Q�D�Q�� �D�ú�Õ�Q�P�D�� �V�R�Q�X�o�O�D�U�Õ�Q�Õ�Q�� �|�Q�F�H�N�L��
�o�D�O�Õ�ú�P�D�O�D�U�O�D���X�\�X�P�O�X���R�O�G�X�÷�X�Q�X���J�|�V�W�H�U�P�H�N�W�H�G�L�U����   
 

V. S�2�1�8�d 

�(�Q�G�•�V�W�U�L�\�H�O�� �D�O�D�Q�O�D�U�G�D�� �\�D�ú�D�Q�D�Q�� �D�ú�Õ�Q�P�D�� �S�U�R�E�O�H�P�L�Q�L�Q�� �E�•�\�•�N��
�E�L�U�� �N�Õ�V�P�Õ�Q�Õ�� �D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D�� �W�H�N�� �E�D�ú�Õ�Q�D�� �R�O�X�ú�W�X�U�P�D�N�W�D�G�Õ�U����
Ekonomik an�O�D�P�G�D�� �E�•�\�•�N�� �|�Q�H�P�� �D�U�]�� �H�G�H�Q�� �E�X�� �G�X�U�X�P�� �•�]�H�U�L�Q�H��
�o�H�ú�L�W�O�L�� �D�U�D�ú�W�Õ�U�P�D�O�D�U�� �G�R�O�D�\�Õ�V�Õ�� �L�O�H�� �V�•�U�H�J�H�O�P�H�N�W�H�G�L�U�����*�•�Q�•�P�•�]�G�H��
�o�H�ú�L�W�O�L�� �P�•�K�H�Q�G�L�V�O�L�N�� �X�\�J�X�O�D�P�D�O�D�U�Õ�Q�G�D���N�X�O�O�D�Q�Õ�P�Õ�� �J�•�Q�� �J�H�o�W�L�N�o�H��
artan �E�R�U�O�X�� �o�H�O�L�N�O�H�U�L�Q�� �o�H�ú�L�W�O�L�� �H�Q�G�•�V�W�U�L�� �N�R�O�O�D�U�Õ�Q�G�D�� �D�ú�Õ�Q�P�D��
�V�R�U�X�Q�X�Q�D�� �N�D�U�ú�Õ�� �G�D�� �E�D�ú�D�U�Õ�\�O�D�� �N�X�O�O�D�Q�Õ�O�G�Õ�N�O�D�U�Õ�� �E�L�O�L�Q�P�H�N�W�H�G�L�U�� 
�h�V�W�•�Q�� �P�H�N�D�Q�L�N�� �Y�H�� �W�H�N�Q�R�O�R�M�L�N�� ���L�ú�O�H�Q�H�E�L�O�L�U�O�L�N���� �N�D�\�Q�D�N��
�H�G�L�O�H�E�L�O�L�U�O�L�N�� �Y�E������ �|�]�H�O�O�L�N�O�H�U�L�� �E�L�O�L�Q�H�Q�� �E�R�U�O�X�� �o�H�O�L�N�O�H�U�L�Q tribolojik 
�|�]�H�O�O�L�N�O�H�U�L�� �L�O�H�� �L�O�J�L�O�L�� �o�D�O�Õ�ú�P�D�O�D�U ise �O�L�W�H�U�D�W�•�U�G�H�� �R�O�G�X�N�o�D��
�N�Õ�V�Õ�W�O�Õ�G�Õ�U���� �%�X�� �\�•�]�G�H�Q���� �E�X���o�D�O�Õ�ú�P�D�G�D�� �H�V�D�V�� �R�O�D�U�D�N�� �D�N�D�G�H�P�Lk 
�O�L�W�H�U�D�W�•�U�H�� �N�D�W�N�Õ�� �D�P�D�o�O�D�Q�P�Õ�ú�W�Õ�U����Bu �D�P�D�o�� �G�R�÷�U�X�O�W�X�V�X�Q�G�D��
�o�D�O�Õ�ú�P�D�G�D���� �L�ú�O�H�P�V�L�]�� �Y�H�� �Õ�V�Õ�O�� �L�ú�O�H�P�O�L�� ���V�X�G�D�� �V�X�� �Y�H�U�L�O�H�U�H�N��
�V�H�U�W�O�H�ú�W�L�U�L�O�P�L�ú�� ���� �W�H�P�S�H�U�O�H�Q�P�L�ú���� �$�,�6�,�� �����%�����+�� �E�R�U�O�X�� �o�H�O�L�N��
�Q�X�P�X�Q�H�O�H�U�L�Q���� �P�L�N�U�R�\�D�S�Õ�� �D�Q�D�O�L�]�O�H�U�L���� �V�H�U�W�O�L�N�� �|�O�o�•�P�O�H�U�L�� �Y�H�� �L�N�L��
�I�D�U�N�O�Õ�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� ���$�O2O3 ve S�L�&�¶�O�•�� �]�Õ�P�S�D�U�D�� �N�D�÷�Õ�W�O�D�U�Õ����
�N�D�U�ú�Õ�V�Õ�Q�G�D�N�L�� �D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D�� �G�D�Y�U�D�Q�Õ�ú�O�D�U�Õ�� �O�D�E�R�U�D�W�X�Y�D�U��
�R�U�W�D�P�Õ�Q�G�D�� �L�Q�F�H�O�H�Q�P�L�ú�W�L�U���� �'�H�Q�H�\�O�H�U�� �V�R�Q�X�F�X�Q�G�D���� �Õ�V�Õ�O�� �L�ú�O�H�P�O�L��
�$�,�6�,�������%�����+���E�R�U�O�X���o�H�O�L�N���Q�X�P�X�Q�H�O�H�U�L�Q���L�ú�O�H�P�V�L�]���K�D�O�O�H�U�L�Q�H���J�|�U�H��
�V�H�U�W�O�L�N�� �G�H�÷�H�U�O�H�U�L�Q�G�H�� ���� �N�D�W���� �D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D�� �G�D�\�D�Q�Õ�P�O�D�U�Õ�Q�G�D�� �L�Ve 
�D�O�•�P�L�Q�\�X�P�� �R�N�V�L�W�O�L�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�� �N�D�U�ú�Õ�V�Õ�Q�G�D�� ���$�O2O3) 1.5 kat ve 
�V�L�O�L�V�\�X�P���N�D�U�E�•�U�O�•�����6�L�&�����D�ú�Õ�Q�G�Õ�U�Õ�F�Õ���N�D�U�ú�Õ�V�Õ�Q�G�D�����������N�D�W�O�Õ�N���D�U�W�Õ�ú�O�D�U��
�H�O�G�H�� �H�G�L�O�P�L�ú�W�L�U�����g�]�H�W�O�H, �V�X�G�D�� �V�X�� �Y�H�U�L�O�H�U�H�N�� �V�H�U�W�O�H�ú�W�L�U�L�O�L�S��
�W�H�P�S�H�U�O�H�P�H�� �Õ�V�Õ�O�� �L�ú�O�H�P�L�� �X�\�J�X�O�D�Q�P�Õ�ú�� �$�,�6�,�� �����%�����+�� �E�R�U�O�X��
�o�H�O�L�÷�L�Q�L�Q�� �|�]�H�O�O�L�N�O�H�� �V�L�O�L�V�\�X�P�� �N�D�U�E�•�U�O�•�� �D�ú�Õ�Q�G�Õ�U�Õ�F�Õ�O�D�U�� �L�o�H�U�H�Q�� iki -
cisimli �D�E�U�D�]�L�I�� �D�ú�Õ�Q�P�D�\�D�� �P�D�U�X�]�� �P�•�K�H�Q�G�L�V�O�L�N��
�X�\�J�X�O�D�P�D�O�D�U�Õ�Q�G�D,  �G�L�÷�H�U���P�D�N�L�Q�H���L�P�D�O�D�W���o�H�O�L�N�O�H�U�L�Q�H �J�|�U�H iyi bir 
�D�O�W�H�U�Q�D�W�L�I���R�O�D�E�L�O�H�F�H�÷�L���V�R�Q�X�F�X�Q�D���Y�D�U�Õ�O�P�Õ�ú�W�Õ�U.   
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�g�]�H�W �± �%�X�� �o�D�O�Õ�ú�P�D�Q�Õ�Q�� �D�P�D�F�Õ�� �N�R�Q�V�H�U�Y�D�W�X�Y�D�U�� �G�•�]�H�\�L�Q�G�H�� �X�]�D�N�W�D�Q�� �H�Q�V�W�U�•�P�D�Q�� �H�÷�L�W�L�P�L�Q�L�Q�� �E�X�� �D�O�D�Q�D�� �N�D�]�D�Q�G�Õ�U�D�F�D�N�O�D�U�Õ�Q�Õ�� �Y�H�� �R�O�D�V�Õ��
�U�L�V�N�O�H�U�L�Q�L���L�Q�F�H�O�H�\�H�U�H�N�����X�]�D�N�W�D�Q���H�÷�L�W�L�P���V�L�V�W�H�P�L�Q�L�Q���N�R�Q�V�H�U�Y�D�W�X�Y�D�U���H�÷�L�W�L�P�L�Q�G�H���X�\�J�X�O�D�Q�D�E�L�O�L�U���R�O�X�S���R�O�P�D�G�Õ�÷�Õ�Q�Õ���R�U�W�D�\�D���N�R�\�P�D�N�W�Õ�U������ 
�'�•�Q�\�D�G�D�� �E�L�O�L�ú�L�P�� �W�H�N�Q�R�O�R�M�L�O�H�U�L�Q�L�Q�� �J�L�G�H�U�H�N�� �J�H�O�L�ú�P�H�V�L�� �H�÷�L�W�L�P�� �D�O�D�Q�Õ�Q�G�D�� �G�D�� �H�W�N�L�V�L�Q�L�� �J�|�V�W�H�U�P�L�ú�� �Y�H�� �D�O�W�H�U�Q�D�W�L�I�� �H�÷�L�W�L�P�� �\�|�Q�W�H�P�O�H�U�L�Q�L��
�R�U�W�D�\�D�� �o�Õ�N�D�U�W�P�Õ�ú�W�Õ�U���� �%�X�Q�O�D�U�G�D�Q�� �H�Q�� �|�Q�H�P�O�L�V�L�� �X�]�D�N�W�D�Q���|�÷�U�H�W�L�P�G�L�U���� �8�]�D�N�W�D�Q�� �|�÷�U�H�W�L�P���� �|�÷�U�H�W�P�H�Q�� �Y�H�� �|�÷�U�H�Q�F�L�O�H�U�L�Q�� �I�D�U�N�O�Õ�� �R�U�W�D�P�G�D��
�E�X�O�X�Q�G�X�÷�X�����E�L�U�E�L�U�O�H�U�L�\�O�H���L�O�H�W�L�ú�L�P�L �L�Q�W�H�U�D�N�W�L�I���L�O�H�W�L�ú�L�P���W�H�N�Q�R�O�R�M�L�O�H�U�L�\�O�H���V�D�÷�O�D�G�Õ�N�O�D�U�Õ�����E�L�U���N�X�U�X�P�D���E�D�÷�O�Õ���U�H�V�P�L���E�L�U���H�÷�L�W�L�P���P�H�W�R�G�X�G�X�U���� 

�7�•�U�N�L�\�H�¶�G�H�� �S�H�N�� �o�R�N�� �•�Q�L�Y�H�U�V�L�W�H�� �X�]�D�N�W�D�Q�� �H�÷�L�W�L�P�� �K�L�]�P�H�W�L�� �X�\�J�X�Q�� �E�|�O�•�P�O�H�U�� �L�o�L�Q�� �X�]�D�N�W�D�Q�� �H�÷�L�W�L�P�� �K�L�]�P�H�W�L�� �V�D�÷�O�D�P�D�N�W�D�G�Õ�U����
�.�R�Q�V�H�U�Y�D�W�X�Y�D�U�� �G�•�]�H�\�L�Q�G�H�� �E�L�U�� �P�•�]�L�N�� �Y�H�� �H�Q�V�W�U�•�P�D�Q���H�÷�L�W�L�P�L�� �L�V�H�� �7�•�U�N�L�\�H�¶�G�H�� �K�L�o�E�L�U�� �•�Q�L�Y�H�U�V�L�W�H�G�H�� �X�]�D�N�W�D�Q�� �H�÷�L�W�L�P�� �V�L�V�W�H�P�L�Q�H�� �G�D�K�L�O��
�H�G�L�O�P�H�P�L�ú�W�L�U���� �� �.�R�Q�V�H�U�Y�D�W�X�Y�D�U�O�D�U�Õ�Q�� �E�X�O�X�Q�G�X�÷�X�� �ú�H�K�L�U�O�H�U�H�� �X�O�D�ú�Õ�P�� �J�•�o�O�•�÷�•�� �|�÷�U�H�Q�F�L�O�H�U�L�Q�� �K�D�O�L�K�D�]�Õ�U�G�D�� �N�R�Q�V�H�U�Y�D�W�X�Y�D�U�� �H�÷�L�W�L�P�O�H�U�L��
�V�•�U�H�U�N�H�Q���E�D�ú�N�D���E�L�U���\�H�U�H���W�D�ú�Õ�Q�P�D�O�D�U�Õ �\�D���G�D���H�÷�L�W�L�P�F�L�O�H�U�L�Q���R�N�X�O���G�Õ�ú�Õ�Q�G�D�N�L���V�D�Q�D�W�V�D�O���I�D�D�O�L�\�H�W�O�H�U�L���\�D���G�D���J�|�U�H�Y�O�H�U�L���\�•�]�•�Q�G�H�Q���R�N�X�O�O�D�U�Õ�Q�G�D��
buluna�P�D�P�D�V�Õ�� �J�L�E�L�� �V�H�E�H�S�O�H�U�G�H�Q�� �G�R�O�D�\�Õ �H�÷�L�W�L�P�L�Q���D�N�V�D�P�D�P�D�V�Õ �D�o�Õ�V�Õ�Q�G�D�Q �X�]�D�N�W�D�Q�� �H�÷�L�W�L�P�� �V�L�V�W�H�P�L�Q�L�Q�� �I�D�\�G�D�O�Õ�� �R�O�D�F�D�÷�Õ�Q�D��
�L�Q�D�Q�Õ�O�P�D�N�W�D�G�Õ�U���� 
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Anahtar Kelimeler �± �0�•�]�L�N�����H�÷�L�W�L�P�����H�Q�V�W�U�•�P�D�Q���H�÷�L�W�L�P�L�����N�R�Q�V�H�U�Y�D�W�X�Y�D�U�����X�]�D�N�W�D�Q���H�÷�L�W�L�P�� 
 

I. �*�ø�5�ø�ù 
�ø�O�N�� �X�\�J�X�O�D�P�D�V�Õna ���������� �\�Õ�O�Õ�Q�G�D���³�%�R�V�W�R�Q�´�� �J�D�]�H�W�H�V�L�Q�G�H��
�P�H�N�W�X�S�O�D���V�W�H�Q�R���G�H�U�V�O�H�U�L���Y�H�U�L�O�H�F�H�÷�L�Q�H���G�D�L�U���E�L�U���L�O�D�Q���L�O�H���U�D�V�W�O�D�Q�D�Q��
�X�]�D�N�W�D�Q�� �H�÷�L�W�L�P���� �J�•�Q�•�P�•�]�G�H�� �J�H�O�L�ú�H�Q�� �E�L�O�L�ú�L�P�� �W�H�N�Q�R�O�R�Mileri 
sayesinde daha nitelikli telekonferans ve internet 
�X�\�J�X�O�D�P�D�O�D�U�Õ�� �E�L�o�L�P�L�Q�G�H�� �N�D�U�ú�Õ�P�Õ�]�D�� �o�Õ�N�P�D�N�W�D�G�Õ�U���� �%�X�� �X�]�D�N�W�D�Q��
�H�÷�L�W�L�P�� �X�\�J�X�O�D�P�D�O�D�U�Õ�� �V�D�\�H�V�L�Q�G�H�� �E�L�U�E�L�U�O�H�U�L�Q�G�H�Q�� �N�L�O�R�P�H�W�U�H�O�H�U�F�H��
�X�]�D�N�O�Õ�N�W�D�� �I�D�U�N�O�Õ�� �R�U�W�D�P�O�D�U�G�D�� �R�O�D�Q �|�÷�U�H�W�P�H�Q�� �Y�H�� �|�÷�U�H�Q�F�L�O�H�U����
�E�L�U�E�L�U�O�H�U�L�\�O�H�� �J�|�U�•�Q�W�•�O�•�� �Y�H�� �V�H�V�O�L�� �R�O�D�U�D�N�� �H�W�N�L�O�L�� �L�O�H�W�L�ú�L�P��
kurabilmektedirler [3]. 

 �8�]�D�N�W�D�Q�� �H�÷�L�W�L�P�� �L�O�H�� �N�O�D�V�L�N�� �H�÷�L�W�L�P�� �D�U�D�V�Õ�Q�G�D�N�L�� �H�Q�� �E�H�O�L�U�J�L�Q�� �I�D�U�N����
bireylerin okula gitmeden, �L�ú�O�H�U�L�Q�L�� �Y�H�� �|�]�H�O�� �\�D�ú�D�P�O�D�U�Õ�Q�Õ�� �W�H�U�N��
�H�W�P�H�G�H�Q�� �H�÷�L�W�L�P�O�H�U�L�Q�L�� ���L�O�N�|�÷�U�H�W�L�P���� �R�U�W�D�|�÷�U�H�W�L�P���� �|�Q�� �O�L�V�D�Q�V����
�O�L�V�D�Q�V���� �\�•�N�V�H�N�� �O�L�V�D�Q�V���� �G�R�N�W�R�U�D�� �Y�H�� �P�H�V�O�H�N�L�� �J�H�O�L�ú�L�P�� �N�X�U�V�O�D�U�Õ����
tamamlayabilmeleridir. �8�]�D�N�W�D�Q���H�÷�L�W�L�P�����H�Q���W�H�P�H�O���D�Q�O�D�P�G�D���E�L�U��
�|�÷�U�H�W�H�Q���L�O�H���|�÷�U�H�Q�H�Q�L�Q���\�•�]���\�•�]�H���R�O�P�D�N�W�D�Q���I�D�U�N�O�Õ���R�O�D�U�D�N���I�L�]�L�N�V�H�O��
�E�L�U�� �X�]�D�N�O�Õ�N�W�D�� �D�\�U�Õ�O�P�D�V�Õ�Q�G�D�Q�� �G�R�O�D�\�Õ��meydana gelen bir 
gereksinimdir [1]. 

�7�•�U�N�� �H�÷�L�W�L�P�� �V�L�V�W�H�P�L�� �L�o�H�U�L�V�L�Q�G�H�� �L�O�N�� �X�]�D�N�W�D�Q�� �H�÷�L�W�L�P��
�X�\�J�X�O�D�P�D�O�D�U�Õ�����������¶�O�L�� �\�Õ�O�O�D�U�G�D�� �E�D�ú�O�D�P�Õ�ú�W�Õ�U�����%�X�� �\�Õ�O�O�D�U�G�D�� �\�•�N�V�H�N��
�|�÷�U�H�W�L�P�H�� �R�O�D�Q�� �W�D�O�H�S�O�H�U�L�Q�� �D�U�W�P�D�V�Õ�� �Y�H�� �N�O�D�V�L�N�� �R�N�X�O�O�D�U�Õ�Q bu 
�W�D�O�H�S�O�H�U�L�� �N�D�U�ú�Õ�O�D�\�D�P�D�\�D�F�D�N�� �G�X�U�X�P�G�D�� �R�O�P�D�V�Õ�� �Q�H�G�H�Q�L�\�O�H�� �0�L�O�O�L��
�(�÷�L�W�L�P�� �%�D�N�D�Q�O�Õ�÷�Õ�� �³�0�H�N�W�X�S�O�D�� �g�÷�U�H�W�L�P�´�� �X�\�J�X�O�D�P�D�V�Õ��
�o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�Õ�� �E�D�ú�O�D�W�P�Õ�ú�W�Õ�U. ���������� �\�Õ�O�Õ�Q�G�D�� �0�L�O�O�L�� �(�÷�L�W�L�P 
�%�D�N�D�Q�O�Õ�÷�Õ���� �0�H�V�O�H�N�L�� �Y�H�� �7�H�N�Q�L�N�� �g�÷�U�H�W�L�P�� �0�•�V�W�H�ú�D�U�O�Õ�÷�Õ�� �E�D�]�Õ��
�W�H�N�Q�L�N�� �N�R�Q�X�O�D�U�Õ�� �|�÷retmek, orta dereceli meslek okulu 
�P�H�]�X�Q�O�D�U�Õ�Q�D�� �\�•�N�V�H�N�� �|�÷�U�H�W�L�P�� �L�P�N�D�Q�Õ�Q�Õ�� �V�X�Q�P�D�N�� �•�]�H�U�H��
�J�L�U�L�ú�L�P�G�H�� �E�X�O�X�Q�D�U�D�N���� �ø�V�W�D�W�L�V�W�L�N�� �Y�H�� �<�D�\�Õ�Q�� �P�•�G�•�U�O�•�÷�•��
�E�•�Q�\�H�V�L�Q�G�H�� �X�]�D�N�W�D�Q�� �|�÷�U�H�W�L�P�� �\�D�S�P�D�\�Õ�� �D�P�D�o�O�D�\�D�Q�� �� �0�H�N�W�X�S�O�D��
�g�÷�U�H�W�L�P���0�H�U�N�H�]�L���.�X�U�X�O�X�¶�Q�X���N�X�U�P�X�ú�W�X�U���� 

�8�]�D�N�W�D�Q���H�÷�L�W�L�P�G�H���L�O�H�W�L�ú�L�P teknolojilerinin kulla�Q�Õ�P�Õ���U�D�G�\o ile 
�E�D�ú�O�D�P�Õ�ú�����7�•�U�N�L�\�H�¶�G�H���L�O�N���H�÷�L�W�V�H�O���U�D�G�\�R���\�D�\�Õ�Q�O�D�U�Õ���N�Õ�U�V�D�O���N�H�V�L�P�H��
�\�|�Q�H�O�L�N�� �R�O�D�U�D�N�� �³�=�L�U�D�D�W�� �7�D�N�Y�L�P�L�´�� �Y�H�� �³�.�|�\�•�Q�� �V�D�D�W�L�´�� �J�L�E�L��
�S�U�R�J�U�D�P�O�D�U�O�D�� �\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� �7�H�O�H�Y�L�]�\�R�Q�� �D�U�D�F�Õ�O�Õ�÷�Õ�\�O�D�� �H�÷�L�W�L�P�� �L�V�H��
�7�•�U�N�L�\�H�¶�G�H�� �W�H�O�H�Y�L�]�\�R�Q�X�Q�� �\�D�\�Õ�Q�D�� �E�D�ú�O�D�G�Õ�÷�Õ�� ���������� �\�Õ�O�Õ�Q�G�D�Q��
itibaren �o�H�ú�L�W�O�L�� �H�÷�L�W�V�H�O�� �S�U�R�J�U�D�P�O�D�U�O�D�� �E�L�U�O�L�N�W�H�� �E�D�ú�O�D�P�Õ�ú�W�Õ�U���� ����������
�\�Õ�O�Õ�Q�G�D�� �\�D�S�Õ�O�D�Q�� �;�,���� �0�L�O�O�L�� �(�÷�L�W�L�P�� �ù�X�U�D�V�Õ�¶�Q�G�D�� �$�Q�D�G�R�O�X��
�h�Q�L�Y�H�U�V�L�W�H�V�L�¶�Q�H���X�]�D�N�W�D�Q���\�•�N�V�H�N���|�÷�U�H�W�L�P���J�|�U�H�Y�L���Y�H�U�L�O�P�L�ú�W�L�U��[2]. 

�$�Q�F�D�N�� �E�X�� �Q�R�N�W�D�G�D�� �X�]�D�N�W�D�Q�� �|�÷�U�H�W�L�P�� �L�O�H�� �D�o�Õ�N�|�÷�U�H�W�L�P�L�Q�� �I�D�U�N�Õ�Q�Õ��
�Y�X�U�J�X�O�D�P�D�N�� �J�H�U�H�N�L�U���� �$�o�Õ�N�|�÷�U�H�W�L�P���� �|�÷�U�H�Q�F�L�O�H�U�L�Q�� �G�H�U�V�O�H�U�H��
�N�D�W�Õ�O�Õ�P���]�R�U�X�Q�O�X�O�X�÷�X�Q�X�Q���E�X�O�X�Q�P�D�G�Õ�÷�Õ�����U�D�G�\�R�����W�H�O�H�Y�L�]�\�R�Q���\�D���G�D��
�L�Q�W�H�U�Q�H�W�� �\�R�O�X�\�O�D�� �G�H�U�V�O�H�U�H�� �L�V�W�H�G�L�N�O�H�U�L�� �]�D�P�D�Q�� �H�U�L�ú�L�P�L��
�V�D�÷�O�D�G�Õ�N�O�D�U�Õ���� �E�D�V�Õ�O�Õ�� �P�D�W�H�U�\�D�O�O�H�U�L�� �E�X�O�X�Q�D�Q�� �Y�H�� �E�X�O�X�Q�G�X�N�O�D�U�Õ��
�E�|�O�J�H�G�H�� �R�U�J�D�Q�L�]�H�� �H�G�L�O�H�Q�� �V�Õ�Q�D�Y�O�D�U�D�� �N�D�W�Õ�O�D�U�D�N��
�G�H�÷�H�U�O�H�Q�G�L�U�L�O�G�L�N�O�H�U�L�� �E�L�U�� �V�L�V�W�H�P�G�L�U���� �$�o�Õ�N�|�÷�U�H�W�L�P���� �|�Q�O�L�V�D�Q�V����
�O�L�V�D�Q�V�� �W�D�P�D�P�O�D�P�D�� �Y�H�� �O�L�V�D�Q�V�� �V�H�Y�L�\�H�V�L�Q�G�H�� �H�÷�L�W�L�P�� �Y�H�U�P�H�N�W�H�G�L�U����
�8�]�D�N�W�D�Q�� �|�÷�U�H�W�L�P�G�H�� �L�V�H�� �V�D�Q�D�O�� �V�Õ�Q�Õ�I���� �I�R�U�X�P�� �J�L�E�L�� �X�\�J�X�O�D�P�D�O�D�U�O�D��
�E�H�O�L�U�O�L�� �V�D�D�W�O�H�U�G�H�� �L�Q�W�H�U�Q�H�W�W�H�� �G�H�U�V�L�Q�� �\�D�S�Õ�O�G�Õ�÷�Õ�� �V�L�V�W�H�P�H�� �J�L�U�H�U�H�N��
�H�W�N�L�O�H�ú�L�P�O�L���R�O�D�U�D�N���G�H�U�V���L�ú�O�H�P�H���R�O�D�Q�D�÷�Õ���Y�D�U�G�Õ�U�����'�H�U�V�O�H�U�H���N�D�W�Õ�O�Õ�P��
�]�R�U�X�Q�O�X�O�X�÷�X���•�Q�L�Y�H�U�V�L�W�H�O�H�U�L�Q���X�]�D�N�W�D�Q���H�÷�L�W�L�P���S�R�O�L�W�L�N�D�O�D�U�Õ�Q�D���J�|�U�H��
�G�H�÷�L�ú�P�H�N�W�H�G�L�U���� �/�L�V�D�Q�V�� �Y�H�� �/�L�V�D�Q�V�•�V�W�•�� �X�]�D�N�W�D�Q�� �|�÷�U�H�W�L�P��
�S�U�R�J�U�D�P�O�D�U�Õ�� �Y�D�U�G�Õ�U���� �h�O�N�H�P�L�]�G�H�� �X�]�D�N�W�D�Q�� �H�÷�L�W�L�P�� �Y�H�U�H�Q��
�•�Q�L�Y�H�U�V�L�W�H�O�H�U�L�Q���V�D�\�Õ�V�Õ���������F�L�Y�D�U�Õ�Q�G�D�G�Õ�U������ 

�7�•�U�N�L�\�H�¶�G�H���X�]�D�N�W�D�Q���|�÷�U�H�W�L�P�����L�ú�O�H�W�P�H�����\�|�Q�H�W�L�P�����K�X�N�X�N�����K�L�]�P�H�W��
�V�H�N�W�|�U�•���� �E�L�O�L�ú�L�P�� �V�L�V�W�H�P�O�H�U�L���� �|�÷�U�H�W�P�H�Q�O�L�N�� �J�L�E�L�� �E�•�\�•�N�� �|�O�o�•�G�H��
�W�H�R�U�L�N�� �E�L�O�J�L�\�H���G�D�\�D�O�Õ���G�H�U�V�O�H�U���•�]�H�U�L�Q�G�H�Q�� �\�D�S�Õ�O�P�D�N�W�D�G�Õ�U�������%�H�G�H�Q��
�H�÷�L�W�L�P�L���� �Y�H�W�H�U�L�Q�H�U�O�L�N���� �D�ú�o�Õ�O�Õ�N���� �W�D�U�Õ�P���� �\�D�ú�O�Õ�� �E�D�N�Õ�P�Õ�� �J�L�E�L��
�E�|�O�•�P�O�H�U�G�H�� �L�V�H�� �L�O�J�L�O�L�� �E�|�O�•�P�•�Q��teorik bilgileri verilmekte, 
�X�\�J�X�O�D�P�D�O�Õ�� �E�L�U�� �H�÷�L�W�L�P�� �\�D�S�Õ�O�D�P�D�P�D�N�W�D�G�Õ�U�����7�Õ�S���� �J�•�]�H�O�� �V�D�Q�D�W�O�D�U����
�o�R�÷�X���P�•�K�H�Q�G�L�V�O�L�N���D�O�D�Q�Õ�� �L�V�H���N�L�ú�L�� �\�D���G�D�� �P�D�W�H�U�\�D�O�O�H�U���•�]�H�U�L�Q�G�H���H�O��



�$�U�W�D�o et al., �.�R�Q�V�H�U�Y�D�W�X�Y�D�U���'�•�]�H�\�L�Q�G�H���(�Q�V�W�U�•�P�D�Q���(�÷�L�W�L�P�L�Q�G�H���8�]�D�N�W�D�Q���(�÷�L�W�L�P���0�H�W�R�G�X, ISAS, �(�V�N�L�ú�H�K�L�U�����7�•�U�N�L�\�H 

�E�H�F�H�U�L�V�L�� �Y�H�� �|�÷�U�H�W�P�H�Q�L�Q�� �I�L�]�L�N�V�H�O�� �P�•�G�D�K�D�O�H�V�L�Q�L�� �J�H�U�H�N�W�L�U�H�Q��
�X�\�J�X�O�D�P�D�O�D�U�� �\�D�S�Õ�O�D�Q�� �E�L�U�� �H�÷�L�W�L�P�� �J�H�U�H�N�W�L�U�G�L�÷�L�� �L�o�L�Q uzaktan 
�|�÷�U�H�Q�L�P���V�L�V�W�H�P�L�Q�H���G�D�K�L�O���R�O�D�P�D�P�Õ�ú�W�Õ�U��  

�(�Q�V�W�U�•�P�D�Q�� �H�÷�L�W�L�P�L�� �G�H�� �D�\�Q�Õ�� �ú�H�N�L�O�G�H�� �H�O�� �E�H�F�H�U�L�V�L�� �Y�H�� �|�÷�U�H�W�P�H�Q�L�Q��
�I�L�]�L�N�V�H�O�� �P�•�G�D�K�D�O�H�V�L�Q�L�� �J�H�U�H�N�W�L�U�H�Q�� �E�L�U�� �H�÷�L�W�L�P�� �ú�H�N�O�L�G�L�U�� �Y�H��
�7�•�U�N�L�\�H�¶�G�H�� �X�]�D�N�W�D�Q�� �H�÷�L�W�L�P�� �V�L�V�W�H�P�L�Q�H�� �G�D�K�L�O�� �E�L�U�� �H�Q�V�W�U�•�P�D�Q�� �\�D��
�G�D�� �J�H�Q�H�O�� �N�R�Q�V�H�U�Y�D�W�X�Y�D�U�� �H�÷�L�W�L�P�L�� �P�H�Y�F�X�W�� �G�H�÷�L�O�G�L�U���� �%�L�U�N�D�o�� �N�X�U�V��
�G�•�]�H�\�L�Q�G�H���H�÷�L�W�L�P���P�H�U�N�H�]�L���L�V�H���E�X���K�L�]�P�H�W�L���Y�H�U�P�H�N�W�H�G�L�U�O�H�U���� 

�8�]�D�N�W�D�Q�� �H�Q�V�W�U�•�P�D�Q�� �H�÷�L�W�L�P�L�Q�G�H���� �L�Q�W�H�U�Q�H�W�L�Q�� �J�H�O�L�ú�L�P�L�\�O�H�� �E�L�U�O�L�N�W�H��
�o�H�ú�L�W�O�L���D�O�W�H�U�Q�D�W�L�I���\�|�Q�W�H�P�O�H�U���R�U�W�D�\�D���o�Õ�N�P�Õ�ú�W�Õ�U�����g�Q�F�H�G�H�Q���o�H�N�L�O�P�L�ú��
�Y�H���<�R�X�W�X�E�H���J�L�E�L���S�O�D�W�I�R�U�P�O�D�U�D�� �\�•�N�O�H�Q�P�L�ú���H�÷�L�W�L�P�� �Y�L�G�H�R�O�D�U�Õ [4], 
[5], [6], �|�÷�U�H�W�P�H�Q�O�H�U�� �W�D�U�D�I�Õ�Q�G�D�Q�� �K�D�]�Õ�U�O�D�Q�P�Õ�ú�� �Y�H�� �Z�H�E�V�L�W�H�O�H�U�L��
�D�U�D�F�Õ�O�Õ�÷�Õ�\�O�D�� �V�D�W�Õ�O�D�Q�� �H�÷�L�W�L�P�� �.�L�W�D�S���� �&�'�� �Y�H�� �'�9�'�¶�O�H�U�L [8], [9], 
�\�L�Q�H�� �|�÷�U�H�W�P�H�Q�O�H�U�L�Q�� �K�D�]�Õ�U�O�D�G�Õ�÷�Õ�� �o�H�ú�L�W�O�L�� �J�|�U�V�H�O�O�H�U�� �D�U�D�F�Õ�O�Õ�÷�Õ�\�O�D��
�H�÷�L�W�L�P�� �Y�H�U�H�Q�� �V�L�W�H�O�H�U��[10], [11], �F�D�Q�O�Õ�� �L�Q�W�H�U�Q�H�W�� �E�D�÷�O�D�Q�W�Õ�V�Õ�� �L�O�H��
�H�Q�V�W�U�•�P�D�Q�� �H�÷�L�W�L�P�L�� �Y�H�U�H�Q�� �Z�H�E�V�L�W�H�O�H�U�L [12], �E�L�U�� �|�÷�U�H�W�P�H�Q�H��
�L�K�W�L�\�D�o�� �G�X�\�P�D�N�V�Õ�]�Õ�Q�� �H�Q�V�W�U�•�P�D�Q�� �|�÷�U�H�W�H�Q�� �N�L�ú�L�V�H�O�� �E�L�O�J�L�V�D�\�D�U ya 
�G�D���P�R�E�L�O�� �F�L�K�D�]���X�\�J�X�O�D�P�D�O�D�U�Õ����Piano marvel [13], Trala Learn 
Violin, Trala inc., Simply piano, JoyTunes, flowkey, �K�D�]�Õ�U��
�Y�L�G�H�R�O�D�U�G�D�Q�� �G�H�U�V�L�� �D�O�Õ�S�� �|�÷�U�H�Q�F�L�Q�L�Q�� �N�H�Q�G�L�� �o�D�O�Õ�ú�P�D�V�Õ�Q�Õ��
�N�D�\�G�H�G�H�U�H�N�� �Y�L�G�H�R�� �R�O�D�U�D�N�� �\�R�O�O�D�G�Õ�÷�Õ�� �Y�H�� �W�H�N�U�D�U�� �|�÷�U�H�W�P�H�Q�G�H�Q��
�Y�L�G�H�R�� �R�O�D�U�D�N�� �G�|�Q�•�W�� �D�O�G�Õ�÷�Õ�� �Z�H�E�� �V�L�W�H�O�H�U�L��[16], �\�D�� �G�D�� �E�X�Q�O�D�U�Õ�Q��
�E�L�U�N�D�o�Õ�Q�Õ�Q�� �Y�H�\�D�� �W�D�P�D�P�Õ�Q�Õ�Q�� �E�L�U�� �D�U�D�G�D�� �E�X�O�X�Q�G�X�÷�X�� �L�Q�W�H�U�Q�H�W��
�V�L�W�H�O�H�U�L���� �X�]�D�N�W�D�Q�� �H�Q�V�W�U�•�P�D�Q�� �H�÷�L�W�L�P�L�Q�G�H�� �o�H�ú�L�W�O�L�� �D�O�W�H�U�Q�D�W�L�I�� �\�R�O�O�D�U��
�R�O�D�U�D�N�� �N�D�U�ú�Õ�P�Õ�]�D�� �o�Õ�N�P�D�N�W�D�G�Õ�U���� �$�Q�F�D�N�� �E�X�Q�O�D�U�Õ�Q�� �W�D�P�D�P�Õ�� �K�R�E�L��
�G�•�]�H�\�L�Q�G�H�����H�÷�L�W�L�P���Y�H�U�P�H�N�W�H�G�L�U���� 

II. �<�g�1�7�(�0 

�%�X�� �o�D�O�Õ�ú�P�D�G�D�� �J�|�]�O�H�P�� �Y�H���|�÷�U�H�Q�F�L�� �Y�H�� �|�÷�U�H�W�P�H�Q�O�H�U�O�H�� �E�L�U�H�E�L�U��
�J�|�U�•�ú�P�H���ú�H�N�O�L�Q�G�H���Q�L�W�H�O�L�N�V�H�O���E�L�U���D�U�D�ú�W�Õ�U�P�D���\�D�S�Õ�O�P�Õ�ú�W�Õ�U�� 

III. BULGULAR 

�7�•�U�N�L�\�H�¶�G�H�� �N�X�U�X�O�D�Q�� �L�O�N�� �N�R�Q�V�H�U�Y�D�W�X�Y�D�U�� �0�X�V�Õ�N�L�� �0�X�D�O�O�L�P��
�0�H�N�W�H�E�L�� �E�•�Q�\�H�V�L�Q�G�H�� ���������� �\�Õ�O�Õ�Q�G�D�� �D�o�Õ�O�D�Q�� �$�Q�N�D�U�D�� �'�H�Y�O�H�W��
�.�R�Q�V�H�U�Y�D�W�X�Y�D�U�Õ�G�Õ�U���� �� �ø�O�N�� �N�X�U�X�O�G�X�÷�X�� �\�Õ�O�G�D�Q�� �J�•�Q�•�P�•�]�H�� �N�D�G�D�U��
�J�H�o�H�Q�� �]�D�P�D�Q�G�D�� �N�R�Q�V�H�U�Y�D�W�X�Y�D�U�O�D�U�Õ�Q�� �V�D�\�Õ�V�Õ�� �%�D�W�Õ�� �P�•�]�L�÷�L��
�D�O�D�Q�Õ�Q�G�D�� �������� �7�•�U�N�� �P�•�]�L�÷�L�� �D�O�D�Q�Õ�Q�G�D�������¶�H�� �X�O�D�ú�P�Õ�ú�W�Õ�U [14]. Bu 
�R�N�X�O�O�D�U�G�D�Q�� �P�H�]�X�Q�� �R�O�D�Q�� �o�R�N�� �V�D�\�Õ�G�D�� �V�D�Q�D�W�o�Õ�� �� �G�•�Q�\�D�� �o�D�S�Õ�Q�G�D��
�N�D�]�D�Q�G�Õ�N�O�D�U�Õ�� �E�D�ú�D�U�Õ�O�D�U�O�D�� �•�O�N�H�P�L�]�L�� �W�H�P�V�L�O�� �H�W�P�L�ú�� �Y�H�� �H�Y�U�H�Q�V�H�O�� �Y�H��
�\�H�U�H�O�� �P�•�]�L�N�� �V�D�Q�D�W�Õ�Q�Õ�� �J�H�O�H�F�H�N�� �Q�H�V�L�O�O�H�U�H�� �D�N�W�D�U�D�F�D�N�� �H�÷�L�W�L�P��
�o�D�O�Õ�ú�P�D�O�D�U�Õ�� �\�D�S�P�Õ�ú�W�Õ�U���� ������ �P�L�O�\�R�Q�� �N�L�ú�L�Q�L�Q�� �\�D�ú�D�G�Õ�÷�Õ�� �•�O�N�H�P�L�]de 
������ �L�O�L�Q�� �V�D�G�H�F�H�� �����¶�V�L�Q�G�H�� �N�R�Q�V�H�U�Y�D�W�X�Y�D�U�� �E�X�O�X�Q�P�D�N�W�D�G�Õ�U���� �%�D�W�Õ��
�P�•�]�L�÷�L�� �D�O�D�Q�Õ�Q�G�D�� �H�÷�L�W�L�P�� �Y�H�U�H�Q�� �N�R�Q�V�H�U�Y�D�W�X�Y�D�U�O�D�U�� �L�V�H�� ������ �L�O�H��
�\�D�\�Õ�O�P�Õ�ú�W�Õ�U���� �.�R�Q�V�H�U�Y�D�W�X�Y�D�U�� �H�÷�L�W�L�P�L�� �D�O�P�D�N�� �L�V�W�H�\�H�Q�� �|�÷�U�H�Q�F�L�O�H�U��
�H�÷�H�U�� �G�L�÷�H�U�� ������ �L�O�G�H�� �\�D�ú�Õ�\�R�U�V�D���� �E�X�� �H�÷�L�W�L�P�L�� �D�O�P�D�N�� �L�o�L�Q���� �P�H�V�D�I�H��
�\�H�W�H�U�O�L�\�V�H�� �J�•�Q�•�E�L�U�O�L�N���� �G�H�÷�L�O�V�H�� �N�D�O�Õ�F�Õ�� �ú�H�N�L�O�G�H�� �ú�H�K�L�U�� �G�H�÷�L�ú�W�L�U�P�H�N��
�]�R�U�X�Q�G�D�� �N�D�O�D�F�D�N�W�Õ�U���� �� �%�|�\�O�H�� �E�L�U�� �L�P�N�D�Q�Õ�� �E�X�O�X�Q�P�D�\�D�Q�� �D�G�D�\�O�D�U��
�X�]�D�N�W�D�Q�� �N�R�Q�V�H�U�Y�D�W�X�Y�D�U�� �H�÷�L�W�L�P�L�� �S�U�R�J�U�D�P�Õ�� �L�O�H�� �G�H�U�V�O�H�U�L�Q�H�� �G�H�Y�D�P��
�H�G�H�E�L�O�L�U���� �� �7�•�U�N�L�\�H�¶�G�H�� �����¶�G�H�Q�� �I�D�]�O�D�� �•�Q�L�Y�H�U�V�L�W�H�� �X�]�D�N�W�D�Q�� �H�÷�L�W�L�P��
�K�L�]�P�H�W�L�� �V�X�Q�D�U�N�H�Q�� �W�D�P�D�P�Õ�� �•�Q�L�Y�H�U�V�L�W�H�O�H�U�H�� �E�D�÷�O�Õ�� �R�O�D�Q��
�N�R�Q�V�H�U�Y�D�W�X�Y�D�U�O�D�U�Õ�Q���K�L�o�E�L�U�L���E�X���K�L�]�P�H�W�L�Q���N�D�S�V�D�P�Õ�Q�G�D���G�H�÷�L�O�G�L�U���� 

�.�R�Q�V�H�U�Y�D�W�X�Y�D�U�O�D�U�G�D���V�D�÷�O�D�Q�D�F�D�N���X�]�D�N�W�D�Q���H�÷�L�W�L�P���K�L�]�P�H�W�L�Q�L�Q��
�R�O�D�V�Õ���I�D�\�G�D�O�D�U�Õ: 

 
�x �7�•�U�N�L�\�H�¶�Q�L�Q�� �ú�H�K�L�U�� �\�H�U�O�H�ú�L�P�L�Q�H�� �X�]�D�N�� �Q�R�N�W�D�O�D�U�Õ�Q�G�D��

�\�H�W�H�Q�H�N�O�L�� �|�÷�U�H�Q�F�L�O�H�U�� �N�H�ú�I�H�G�L�O�L�S���� �H�÷�H�U�� �\�R�N�V�D�� �R�N�X�O��
�W�D�U�D�I�Õ�Q�G�D�Q�� �J�H�U�H�N�O�L�� �L�Q�W�H�U�Q�H�W�H�� �H�U�L�ú�L�P�� �Y�H�� �J�|�U�•�Q�W�•�O�•��

�L�O�H�W�L�ú�L�P�� �H�N�L�S�P�D�Q�Õ�� �V�D�÷�O�D�Q�D�U�D�N�� �E�X�� �|�÷�U�H�Q�F�L�O�H�U�L�Q�� �H�÷�L�W�L�P��
�S�U�R�J�U�D�P�Õ�Q�D�� �D�O�Õ�Q�P�D�V�Õ�� �V�D�÷�O�D�Q�D�E�L�O�L�U���� �g�÷�U�H�Q�F�L�Q�L�Q�� �H�Y��
�R�U�W�D�P�Õ�� �P�•�V�D�L�W���G�H�÷�L�O�V�H�� �E�X�O�X�Q�G�X�÷�X�� �\�H�U�O�H�ú�L�P�� �E�L�U�L�P�L�Q�L�Q��
�X�\�J�X�Q�� �E�L�U�� �R�N�X�O�� �E�L�Q�D�V�Õ�Q�G�D�� �X�]�D�N�W�D�Q���H�÷�L�W�L�P�L��
�\�•�U�•�W�H�E�L�O�H�F�H�÷�L�� �E�L�U�� �R�U�W�D�P�� �R�O�X�ú�W�X�U�X�O�D�E�L�O�L�U���� �%�X�� �Q�R�N�W�D�G�D��
�|�÷�U�H�Q�F�L�Q�L�Q�� �L�N�D�P�H�W�� �H�W�W�L�÷�L�� �\�H�U�O�H�ú�L�P�� �E�L�U�L�P�L�Q�L�Q�����J�H�Q�L�ú��
bant �L�Q�W�H�U�Q�H�W�H�� �H�U�L�ú�L�P�� �V�D�÷�O�D�\�D�E�L�O�H�F�H�÷�L�� �E�L�U�� �E�|�O�J�H�G�H��
�R�O�P�D�V�Õ�� �J�H�U�H�N�L�U���� �7�8�ø�.�� �Y�H�U�L�O�H�U�L�Q�H�� �J�|�U�H�� �K�D�Q�H�O�H�U�L�Q��
�L�Q�W�H�U�Q�H�W�H���H�U�L�ú�L�P���R�U�D�Q�Õ������������ �\�O�Õ�Q�G�D�����������R�O�D�U�D�N���W�H�V�S�L�W��
�H�G�L�O�P�L�ú�W�L�U [15]. Ancak �E�X�� �R�U�D�Q�Õ�Q�� �Q�H�� �N�D�G�D�U�Õ�Q�Õ�Q�� �N�Õ�U�V�D�O��
�N�H�V�L�P�L���N�D�S�V�D�G�Õ�÷�Õ���N�R�Q�X�V�X�Q�G�D���E�L�U���E�L�O�J�L���\�R�N�W�X�U���� 

�x �8�]�D�N�W�D�Q�� �H�÷�L�W�L�P�� �V�L�V�W�H�P�L�� �/�L�V�D�Q�V�•�V�W�•�� �|�÷�U�H�Q�F�L�O�H�U�� �L�o�L�Q��
�D�Y�D�Q�W�D�M�� �V�D�÷�O�D�\�D�E�L�O�L�U���� �$�\�Q�Õ�� �]�D�P�D�Q�G�D�� �J�H�o�L�P�L�Q�L�� �G�H��
�V�D�÷�O�D�P�D�N�� �]�R�U�X�Q�G�D�� �R�O�D�Q�� �Y�H�� �\�D�S�W�Õ�÷�Õ�� �L�ú�� �G�R�O�D�\�Õ�V�Õ�\�O�D��
���2�U�N�H�V�W�U�D�G�D�� �o�D�O�P�D�N���� �R�S�H�U�D�G�D���� �E�D�O�H�G�H �J�|�U�H�Y�� �D�O�P�D�N��
�J�L�E�L���� �I�D�U�N�O�Õ�� �E�L�U�� �ú�H�K�L�U�G�H�� �\�D�ú�D�P�D�N�� �]�R�U�X�Q�G�D�� �R�O�D�Q��
�/�L�V�D�Q�V�•�V�W�•���|�÷�U�H�Q�F�L�O�H�U�L�Q���G�H�U�V�O�H�U�H���G�D�K�D���N�R�O�D�\���ú�D�U�W�O�D�U�G�D��
�G�H�Y�D�P���H�W�P�H�V�L���V�D�÷�O�D�Q�D�E�L�O�L�U�� 

�x �0�H�]�X�Q�� �R�O�P�D�N�� �L�o�L�Q�� �E�L�U�N�D�o�� �G�H�U�V�L�� �N�D�O�P�Õ�ú�� �E�L�U�� �|�÷�U�H�Q�F�L��
�N�R�Q�V�H�U�Y�D�W�X�Y�D�U�Õ�Q���E�X�O�X�Q�G�X�÷�X�� �L�O�L�Q���G�Õ�ú�Õ�Q�G�D�� �\�D�ú�Õ�\�R�U�V�D�� �Y�H��
�E�L�U�� �L�ú�W�H�� �o�D�O�Õ�ú�P�D�N���� �H�Y�O�L�� �R�O�X�S�� �H�ú�L�\�O�H�� �D�\�Q�Õ�� �ú�H�K�L�U�G�H��
�\�D�ú�D�P�D�N���G�X�U�X�P�X�Q�G�D���R�O�P�D�N�����E�H�E�H�N���V�D�K�L�E�L���R�O�P�D�N�� �Y�E����
�J�L�E�L���V�H�E�H�S�O�H�U�O�H���ú�H�K�L�U���G�H�÷�L�ú�W�L�U�H�P�L�\�R�U�V�D���X�]�D�N�W�D�Q���H�÷�L�W�L�P��
sistemiyle kalan derslerini tamamlayabilir.  

�x �7�•�U�N�L�\�H�¶�G�H�� �J�H�Q�L�ú�� �o�D�S�O�Õ�� �D�O�D�Q�O�D�U�Õ�� �H�W�N�L�O�H�P�H�V�H�� �G�H�� �D�ú�Õ�U�Õ��
�K�D�Y�D���N�R�ú�X�O�O�D�U�Õ�Q�G�D�������V�R�÷�X�N�����V�Õ�F�D�N�����I�Õ�U�W�Õ�Q�D���Y�E�������X�]�D�N�W�D�Q��
�|�÷�U�H�W�L�P���\�R�O�X�\�O�D���G�H�U�V�O�H�U�L�Q���G�H�Y�D�P�Õ���V�D�÷�O�D�Q�D�E�L�O�L�U���� 

�x �8�O�D�ú�Õ�P���N�R�Q�X�V�X�Q�G�D���]�R�U�O�X�N���\�D�ú�D�\�D�Q���H�Q�J�H�O�O�L���|�÷�U�H�Q�F�L�O�H�U����
bu sistemden yararlanabilir. 

�x �g�÷�U�H�Q�L�P�L�� �G�H�Y�D�P�� �H�G�H�Q�� �E�L�U�� �|�÷�U�H�Q�F�L�� �o�H�ú�L�W�O�L�� �V�H�E�H�S�O�H�U�O�H��
�ú�H�K�L�U���G�H�÷�L�ú�W�L�U�P�H�N�����K�D�W�W�D���\�X�U�W���G�Õ�ú�Õ�Q�D���W�D�ú�Õ�Q�P�Dk zorunda 
�N�D�O�Õ�U�V�D�����|�U�Q�H�÷�L�Q���X�]�X�Q���V�•�U�H�G�L�U���o�D�O�Õ�ú�W�Õ�÷�Õ���Y�H���G�H�÷�L�ú�W�L�U�P�H�N��
�L�V�W�H�P�H�G�L�÷�L�� �K�R�F�D�V�Õ�\�O�D�� �E�X�� �V�L�V�W�H�P�O�H�� �G�H�U�V�O�H�U�L�Q�H�� �G�H�Y�D�P��
edebilir. 

�x �.�R�Q�V�H�U�Y�D�W�X�Y�D�U�O�D�U�Õ�Q�� �|�÷�U�H�W�L�P�� �H�O�H�P�D�Q�O�D�U�Õ��
�N�R�Q�V�H�U�Y�D�W�X�Y�D�U�� �G�Õ�ú�Õ�Q�G�D�� �H�÷�L�W�L�P�� �Y�H�U�H�Q�� �G�L�÷�H�U�� �R�N�X�O�O�D�U�G�D����
�R�� �R�N�X�O�G�D�� �N�R�R�U�G�L�Q�D�W�|�U�O�•�N�� �\�D�S�D�F�D�N�� �E�L�U�� �|�÷�U�H�W�P�H�Q��
�D�U�D�F�Õ�O�Õ�÷�Õ�\�O�D�� �N�R�U�R�� �Y�H�� �R�U�N�H�V�W�U�D�O�D�U�� �N�X�U�X�S�� �E�X�Q�O�D�U�Õ��
uzaktan �N�R�Q�V�H�U�O�H�U�H���K�D�]�Õ�U�O�D�\�D�E�L�O�L�U�� 

�x Herhangi bir konservatuvara davet edilen 
�X�O�X�V�O�D�U�D�U�D�V�Õ�� �G�•�]�H�\�G�H�� �E�L�U�� �V�D�Q�D�W�o�Õ���� �X�]�D�N�W�D�Q�� �|�÷�U�H�W�L�P��
�\�R�O�X�\�O�D�� �G�L�÷�H�U�� �N�R�Q�V�H�U�Y�D�W�X�Y�D�U�O�D�U�Õ�Q�� �|�÷�U�H�Q�F�L�O�H�U�L�\�O�H�� �G�H��
�o�D�O�Õ�ú�W�D�\���\�D�S�D�E�L�O�L�U���� 

�x �ù�H�K�L�U���G�Õ�ú�Õ�Q�G�D���\�D���G�D���\�X�U�W���G�Õ�ú�Õ�Q�G�D���N�R�Q�V�H�U�O�H�U���Y�H�U�P�H�N���\�D��
�G�D�� �G�L�÷�H�U�� �J�|�U�H�Y�O�H�U�H�� �J�L�W�P�H�N�� �G�X�U�X�P�X�Q�G�D�� �R�O�D�Q�� �E�L�U��
�N�R�Q�V�H�U�Y�D�W�X�Y�D�U�� �|�÷�U�H�W�L�P�� �H�O�H�P�D�Q�Õ���� �R�N�X�O�� �G�Õ�ú�Õ�Q�G�D�Q��
�G�H�U�V�O�H�U�L�Q�L���D�N�V�D�W�P�D�G�D�Q���\�•�U�•�W�H�E�L�O�L�U�� 

 
�8�]�D�N�W�D�Q�� �H�÷�L�W�L�P�L�Q�� �U�L�V�N�O�L�� �Y�H�� �X�\�J�X�O�D�Q�P�D�� �J�•�o�O�•�÷�•�� �\�D�U�D�W�D�F�D�N��
�\�|�Q�O�H�U�L: 

 
�x �(�Q�V�W�U�•�P�D�Q�Õ�� �|�÷�U�H�Q�P�H�\�H�� �E�D�ú�O�D�P�D�� �D�ú�D�P�D�V�Õ�Q�G�D���� �H�O��

�S�R�]�L�V�\�R�Q�X���� �R�W�X�U�X�ú���� �G�X�U�X�ú�� �L�O�H�� �L�O�J�L�O�L�� �G�L�U�H�N�W�� �P�•�G�D�K�D�O�H��
�\�D�S�Õ�O�D�P�D�P�D�V�Õ���� �S�R�]�L�V�\�R�Q�� �\�D�� �G�D�� �G�X�U�X�ú�X�� �|�÷�U�H�W�P�H�Q�L�Q��
k�H�Q�G�L�V�L�Q�L�Q�� �J�|�V�W�H�U�P�H�V�L�� �G�X�U�X�P�X�Q�G�D�� �L�V�H�� �|�÷�U�H�Q�F�L�Q�L�Q��
�H�N�U�D�Q�G�D�Q�� �J�|�U�H�U�H�N�� �D�Q�O�D�P�D�V�Õ�Q�Õ�Q�� �]�R�U�O�X�÷�X���� �g�÷�U�H�W�P�H�Q�L�Q��
�K�H�U�� �S�R�]�L�V�\�R�Q�X�� �D�Q�O�D�W�D�U�D�N�� �E�H�O�O�H�W�P�H�N�� �]�R�U�X�Q�G�D�� �R�O�P�D�V�Õ����
�$�Q�D�G�R�O�X�� �h�Q�L�Y�H�U�V�L�W�H�V�L�� �'�H�Y�O�H�W�� �.�R�Q�V�H�U�Y�D�W�X�Y�D�U�Õ��
�H�Q�V�W�U�•�P�D�Q�� �H�÷�L�W�L�P�F�L�O�H�U�L�\�O�H�� �\�D�S�Õ�O�D�Q�� �J�|�U�•�ú�P�H�O�H�U�G�H��
�H�Q�V�W�U�•�P�D�Q�Õ�Q�� �E�D�ú�O�D�Q�J�Õ�o �D�ú�D�P�D�V�Õ�Q�Õ�Q�� �X�]�D�N�W�D�Q�� �H�÷�L�W�L�P��
�\�|�Q�W�H�P�L�\�O�H�� �Y�H�U�L�P�O�L�� �R�O�D�P�D�\�D�F�D�÷�Õ�� �J�|�U�•�ú�•�� �D�÷�Õ�U�O�Õ�N��
�N�D�]�D�Q�P�Õ�ú�W�Õ�U�� 



�$�U�W�D�o et al., �.�R�Q�V�H�U�Y�D�W�X�Y�D�U���'�•�]�H�\�L�Q�G�H���(�Q�V�W�U�•�P�D�Q���(�÷�L�W�L�P�L�Q�G�H���8�]�D�N�W�D�Q���(�÷�L�W�L�P���0�H�W�R�G�X, ISAS, �(�V�N�L�ú�H�K�L�U�����7�•�U�N�L�\�H 

�x �ø�Q�W�H�U�Q�H�W�W�H�� �N�H�V�L�Q�W�L�� �Y�H�� �J�H�F�L�N�P�H���� �E�X�Q�D�� �E�D�÷�O�Õ�� �R�O�D�U�D�N��
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 Abstract - �%�H�F�D�X�V�H���W�R�G�D�\�¶�V���D�U�F�K�L�W�H�F�W�X�U�H���L�V���F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���Y�D�U�L�R�X�V���F�R�Q�F�H�S�W�V���D�Q�G���Q�X�P�H�Uous designs instead of an architectural 
style, it is heavily described by the identity of the architect. However, according to the d-gene pool theory of Karina Moraes 
Zarzar, this identity is in general inspired by the past experiences of the architect more likely by a precedent that affected him 
differently. After that, this precedent is repeated again and again as Deleuze explained in order to create different and new 
concepts. Purpose: This paper studies how the concepts of repetition and difference are used to create an architectural identity 
and search whether all the repetitions with mutations are associated with the context. Limitation:  The research will focus on the 
architecture of Coop Himmelb(l)au since its foundation until today. Method: to study the identity of Coop Himmelb(l)au namely 
Wolf Prix as the founder of the firm, his concepts, basically the cloud concept, �Z�H�U�H�� �D�Q�D�O�\�]�H�G�� �U�H�J�D�U�G�L�Q�J�� �W�K�H�� �³�U�H�S�H�W�L�W�L�R�Q�� �D�Q�G��
�G�L�I�I�H�U�H�Q�F�H�´���W�K�H�R�U�\���R�I���'�H�O�H�X�]�H����  

Keywords: Identity, the cloud, repetition, context, d-gene pool, Coop Himmelb(l)au.  

 
  

 I.   INTRODUCTION  

Lefebvre in his book called The Survival of Capitalism (1973) 
stated that expression of repetition is a poor process [6]. 
Because it has to reproduce in order to present what was 
repeated as new but it actually represents something archaic.  
�'�H�O�H�X�]�H�� �I�U�R�P�� �W�K�H�� �R�W�K�H�U�� �V�L�G�H���� �Z�L�W�K�� �K�L�V�� �³�G�L�I�I�H�U�H�Q�F�H���� �U�H�S�H�W�L�W�L�R�Q����
�D�Q�G�� �E�H�F�R�P�L�Q�J�´�� �W�K�H�R�U�\�� �D�L�P�V�� �W�R�� �S�U�R�Y�H�� �W�K�D�W�� �H�Y�R�O�X�W�L�R�Q�� �D�Q�G��
developments are constructed as a process of repetition 
basically considered as a product of difference. [15] He 
defends the fact that repetition is a creative way to produce and 
encourages it because it allows for the production of variation 
and holds in it a positive power of transformation. To repeat 
means to rethink the same thing again but in a new and 
different way. Deleuze explained that repetition is produced 
via difference and not mimesis. [10] The produced repetition 
would be just a replication, but repeat with a difference is an 
infinite process that creates an eternal return, every end 
represents the beginning of the next. [3] He defined 
differentiation in his book difference and repetition as follow: 
�³Difference, in general, is distinguished from diversity or 
otherness. For two terms differ when they are other, not in 
themselves, but in something else; thus, when they also agree 
on something else�´���>�>���@���S�������@���� 

In the repetition with a difference, the relationship with the 
context is the subject questioned in this study. As Cohen stated 
(1987); "contextualism proposes the establishment of physical 
continuities between adjacent buildings�´�����>���@���,�W���W�H�D�F�K�H�V���U�H�V�S�H�F�W��
to the designer, respect of the environment, to the past of the 
existing as being related to the context emphasize identity and 
difference. In today's' architectural agenda, unfortunately, each 
architect creates his own context mostly forgetting the context 
in which design takes place. While the architect creates his 

own context, he is also concerned about identity by repeating 
some of the precedents used in the previous projects.   

The research that Karina Moraes Zarzar made about how the 
architectural concept created and chosen by the architect is 
based on the use of past information to generate new 
information. [18] This last resembles a gene that undergoes 
repetitions with mutations and through each repetition it 
changes and develops. According to Zarzar, architects should 
go back with their memory to the past and find a precedent that 
they can use it to fit their purpose. Once the architect chooses 
his precedent from his own d-gene pool it will, eventually, be 
able to be repeated and transformed. This d-gene pool, 
somehow, represents the identity of the architect.  

Coop Himmelb(l)au represents the case research of the article 
that will be studied to understand the philosophy of the firm 
directed by Wolf Prix as the founder. The concepts used, 
basically, the cloud concept were analyzed regarding the  
�³�U�H�S�H�W�L�W�L�R�Q�� �D�Q�G�� �G�L�I�I�H�U�H�Q�F�H�´�� �W�K�H�R�U�\�� �R�I�� �'�H�O�H�X�]�H�� �D�Q�G�� �K�L�V�� �R�Z�Q��
dgene pool was analy�]�H�G���L�Q���W�H�U�P�V���R�I���W�K�H���D�U�F�K�L�W�H�F�W�¶�V���L�G�H�Q�W�L�W�\���� 

II.  The Design-Gene Pool of Coop Himmelb(l)au:  

Architectural design is a complicated process that any architect 
passes by during his project conception. However, every 
architect, in general, precise for himself a key-concept that 
affected him the most and applies it in almost all of his designs 
in order to evoke different feelings, but not getting away from 
the context of the environment where the project is attached. 
�&�R�R�S�� �+�L�P�P�H�O�E���O���D�X�¶�V�� �D�U�F�K�L�W�H�F�W�X�U�H�� �K�D�V�� �D�� �U�H�P�D�U�N�Dble concept 
that cannot be interpreted or understood to the naked eye. For 
this reason, the designs of Wolf Prix were chosen to be studied 
and analyzed in order to extract the precedents that affected 
him and bring up the coming-after concepts of his d-gene pool.   
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�/�R�R�N�L�Q�J�� �D�W�� �W�K�H�� �I�L�U�V�W�� �S�U�R�M�H�F�W�� �R�I�� �&�R�R�S�� �+�L�P�P�H�O�E���O���D�X���� �³�7�K�H��
�:�R�O�N�H�´�����)�L�J�����������G�H�V�L�J�Q�H�G���L�Q�������������D�V���D���I�O�\�L�Q�J���F�O�R�X�G���D�W�W�D�F�K�H�G���W�R��
the ground with a camion which contains a circulation arm to 
ensure a free movement to the upper volume. The resulted 
design was a floating habitation that provides a free 
displacement of the user away from the outside, made of air 
and dynamics. Starting from this first design, Wolf Prix and 
his partners (Wolf D. Prix, Helmut  Swiczinsky and Michael 
Holzer (which leaves the group in 1971) created Coop 
Himmelb(l)au in 1968, in order to share their new ideas that 
support the new architectural style of deconstruction) chose the 
�F�O�R�X�G���D�V���W�K�H�L�U���L�Q�L�W�L�D�O���F�R�Q�F�H�S�W���� �E�H�F�D�X�V�H�� �W�K�H�\�� �Z�D�Q�W�H�G���W�R���³�0�D�N�H��
�D�U�F�K�L�W�H�F�W�X�U�H���F�K�D�Q�J�H�D�E�O�H���O�L�N�H���F�O�R�X�G�V�´�����>�����@���+�R�Z�Hver, the prime 
cause of choosing this precedent by Wolf Prix was the Tower 
of Babel, since he aims to finish it by constructing the cloud 
�W�K�D�W���V�X�U�U�R�X�Q�G�V���L�W�������$�V���W�K�H���$�X�V�W�U�L�D�Q���D�U�F�K�L�W�H�F�W���K�L�J�K�O�L�J�K�W�H�G���³I think 
that as an architect, one should want to finish building the 
Tower of Babel���´�� �7�K�L�V�� �L�V�� �D�� �F�R�P�S�O�H�[�� �F�R�Q�I�H�V�V�L�R�Q�� �I�U�R�P�� �:�R�O�I��
D.Prix, that continues to shape his entire oeuvre until today. 
�$�Q�G�� �W�K�H�Q�� �K�H�� �I�L�Q�L�V�K�H�G�� �E�\�� �H�[�S�O�D�L�Q�L�Q�J���� �³we began with the 
artifact called the cloud. The cloud interpreted in 1968 as a 
pneumatic form could change depending on movement and 
�H�P�R�W�L�R�Q�D�O���F�R�Q�G�L�W�L�R�Q���R�I���L�W�V���X�V�H�U�V�����«���´��[[14] , p47]  

  
Fig.1: Wolke Project, 1968.   

http://www.coophimmelblau.at/  
Wolf Prix has chosen this precedent as his key concept because 
he was seeking for a dynamic concept that can repeat itself in 
a different manner in order to fit the global design of the project 
site, and the cloud was a perfect choice. In this context, to 
create such a form, Wolf Prix thinks that one has to deny 
several things precisely architectural traditional laws. From the 
other hand, the site, the landscape, the program, the climate, 
and even the selected technologies affect the primary 
precedent and final product is the mutation of the concept with 
differentiation. This last represents an intensive system 
continually undergoing change. However, by saying that the 
precedent is repeated with differentiation in his projects, one 
must think that it represents each time something new instead 
of something that resembles virtually. [10]   

Again, Wolf Prix claims to build the cloud-like complex 
structures because the society needs complex solutions to face 
its complex problems. [8] So, the result of the designs, in 
general, resists interpretations due to the complexity of the 
form. Even though Wolf Prix repeats each time the concept of 
the cloud, but the differentiation of it allows for a new form to 
be born, a new formal ambiguity. This is exactly what Zarzar 
explained in her book that the d-gene pool concept system aims 

to develop and reinforce the designs by repetitions. [19] 
However, these new repetitions call for creativity as Deleuze 
explained, new means innovation and novelty that have a 
positive power of transformation. [10] Wolf Prix wants to use 
this power to create futuristic buildings that from one side 
create a difference in the surrounding and from the other side 
holds his identity. As he explained,     

�³�:�H�� �Z�D�Q�W�� �D�Q�� �D�U�F�K�L�W�H�F�W�X�U�H�� �W�K�D�W�� �K�D�V�� �P�R�U�H���� �$�U�F�K�L�W�H�F�W�X�U�H��
that bleeds that exhausts, that whirls, and even breaks. 
Architecture that lights up, stings, rips, and tears under 
stress. Architecture has to be cavernous, fiery, smooth, 
hard, angular, brutal, round, delicate, colorful, obscene, 
lustful, dreamy, attracting, repelling, wet, dry, and 
throbbing. Alive or dead. If cold, then cold as a block 
of ice. If hot, then hot as a blazing wing. Architecture 
�P�X�V�W���E�O�D�]�H���´���>�����@�� 

Indeed, the cloud was not chosen just for its ability to be 
repeated with a difference, but it was also chosen for its 
characteristics. This concept helped Coop Himmelb(l)au to 
realize  a free plan design conception. The space concept of 
Coop Himmelb(l)au completely gives up on traditionally 
recognized elements such as the wall, pillar, and roof, and tries 
new concepts with which an architectural space can still be 
created. He also works all of his designs with the eyes closed 
so that he can follow his feelings and live in the place. As Peter 
�=�X�P�W�K�R�U���V�W�D�W�H�G���L�Q���K�L�V���E�R�R�N���³Thinking Architecture�´�����³�:�K�H�Q���,��
work on a design I allow myself to be guided by images and 
moods that I remember and can relate to the kind of 
architecture I am looking for. Most of the images that come to 
mind originate from my subjective experience and are only 
rarely accompanied by a remembered architectural 
�F�R�P�P�H�Q�W�D�U�\�´���>�>�����@�����S���������@�� 

This is exactly what Wolf Prix does in designing with the eyes 
closed that is he lets his feelings and senses to guide his hand 
through his drawings. He tries to express the space concept by 
analyzing space based on the three-dimension thoughts, rather 
than understanding the architectural space based on horizontal 
and vertical planes. This method helped him more to develop 
his d-gene pool.   

It is true that a building is a series of wordless metaphors; each 
element is linked to a larger class of symbolism. But in our 
case, Coop Himmelb(l)au uses metaphor and sometimes 
analogy in his conception because it adds more complexity to 
the building. Zarzar stated that metaphors contribute to helping 
the designer to find a new form of communication because it 
holds in it a hidden message. [18] As Collins Cobuild 
dictionary defined metaphor, by describing it as an imaginative 
way of describing something by referring to something else 
that has the qualities that you want to express. [19] So here, 
Coop Himmelb(l)au aims in its design to reach a level of 
obscurity that is extracted in the first place from metaphor. 
Wolf Prix, on the other hand, explained it as follows,  

�³�:�K�H�Q�� �Z�H�� �V�S�H�D�N�� �R�I�� �V�K�L�S�V���� �R�W�K�H�U�V�� �W�K�L�Q�N�� �R�I�� �V�K�L�S��
wreckage. We, however, think of wind inflated white 
sails. When we speak of eagles, the others think of a 
bird. We, however, are talking about the wingspan. 
When we speak of black panthers, the others think of 
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predatory animals. We, however, think of the untamed 
dangerousness of architecture. When we speak of 
leaping whales, the others think of saurian. We, 
however, think of 30 tons of flying weight. We will not 
find architecture in an encyclopedia. Our architecture 
can be found where thoughts move faster than hands to 
�J�U�D�V�S���L�W�´���>�>�����@�����S�����@�� 

The Dalian International Conference Center opened in 2012 
represents one of the remarkable powers that architecture 
contains (Fig.2). The application of the cloud concept in this 
project took a different way.  Remarkably, the created shell 
takes the form of a huge cloud that transforms in some places 
to fit �W�K�H���S�O�D�Q�V�¶���I�X�Q�F�W�L�R�Q�D�O���L�G�H�D�V�����D�Q�G���D�W���W�K�H���V�D�P�H���W�L�P�H�����S�U�H�V�H�U�Y�H��
�D�Q�G�� �U�H�S�U�H�V�H�Q�W�� �W�K�H�� �E�X�L�O�G�L�Q�J�¶�V�� �F�R�P�S�O�H�[�L�W�\�� �R�S�S�R�V�L�W�H�� �W�R�� �W�K�H��
�V�X�U�U�R�X�Q�G�L�Q�J�V���� �$�V���:�R�O�I�� �3�U�L�[�� �H�[�S�O�D�L�Q�H�G���� �³We design back and 
forth, constantly checking out optimal solutions, to create a 
synergy between outs�L�G�H�� �D�Q�G���L�Q�V�L�G�H���� �,�W�¶�V�� �Q�R�W���I�X�Q�F�W�L�R�Q���I�R�O�O�R�Z�V��
form, or form function, but how each shapes the other 
dynamically�´�����>���@���7�K�H���E�X�L�O�G�L�Q�J�V�¶���S�D�U�W���W�K�D�W���U�H�S�U�H�V�H�Q�W�V���W�K�H���F�O�R�X�G��
is as well lifted from the ground plan at 7m, which gives it as 
well the appearance of a flying cloud. Even though the cloud 
concept can be read directly by the naked eye, here the 
comments of the architects and critics vary.   

In this project, Wolf Prix treated the concept differently 
�E�H�O�L�H�Y�L�Q�J�� �W�K�D�W�� �W�K�H�� �L�Q�W�H�U�L�R�U�¶�V�� �I�X�Q�F�W�L�R�Q�� �U�H�T�X�L�U�H�G�� �W�K�H�� �I�L�Q�D�O��
appearance. The interior planification was designed 
urbanistically by conceiving the gaps as streets, avenues, and 
plaza. Completed with bridges, ramps, stairway and dead ends 
just like a real town. The forms that are stretched and pushed 
the building counter to the outside as explained by Wolf Prix, 
�³you have the feeling the inside pushes on the skin�´���� �7�K�H��
building is an artistic complexity with forms that wrap and 
spaces that bend out of sight. Forms and spaces that are 
extremely interlocked through fluidity, continuity, and 
�G�\�Q�D�P�L�V�P���� �D�V�� �Z�R�O�I�� �3�U�L�[�� �V�W�D�W�H�G���� �³liquid, fluid, dynamic, 
continues spaces are the new space of our century." Still, the 
building is "complex without being complicated". [5] Here, the 
cloud metaphor is realized as a positive transformation 
increasing the design richness. Through the analysis of this 
project, it is clear that by the metaphorical repetition of the 
principal concept i.e. the cloud it is translated as a flying 
element enriching the principal concept. So the shell has been 
mutated without losing its originality. By changing some 
features, the aim is to revise the initial concept so it can suit the 
context.   
  

  

Fig.2: The Dalian International Conference Center, 
China.  

http://www.coop-himmelblau.at   

The Museum of the Confluences realized in 2012 sits at the tip 
of a peninsula on one of the most spectacular sites in France, 
�W�K�H���F�R�Q�I�O�X�H�Q�F�H���R�I���W�K�H���P�D�M�H�V�W�L�F���5�K�{�Q�H���D�Q�G���6�D�{�Q�H���5�L�Y�H�U�V�����)�L�J����������
In this project, Wolf Prix has chosen a form sparks our 
�F�X�U�L�R�V�L�W�\���D�Q�G���G�H�V�L�U�H���W�R���O�H�D�U�Q�����³Its clear, readable forms stand 
for the world in which we move each day. The cloud, by 
contrast, holds the knowledge of the future. What is known and 
�Z�K�D�W�� �L�V�� �W�R�� �E�H�� �H�[�S�O�R�U�H�G�� �D�U�H�� �X�Q�G�H�U�V�W�R�R�G�� �L�Q�� �W�K�H�� �0�X�V�p�H�� �G�H�V��
Confluences as a spatial experimental design to stimulate 
�S�X�E�O�L�F���F�X�U�L�R�V�L�W�\���´��said Wolf Prix. [2] The idea of the design is 
the metaphor of the crystal and the clouds. These two elements 
respectively symbolize the known and the unknown, the clarity 
of the familiar environment we know today and the hazy 
uncertainty that the future holds in store. Wolf Prix expressed 
these themes by formal mutation, penetration, deformation, 
simultaneity, resolution, and changeability.  

The design of this project started with the psychogram 
�W�H�F�K�Q�L�T�X�H���� �$�V�� �:�R�O�I�� �3�U�L�[�� �H�[�S�O�D�L�Q�H�G�� �L�W�� �E�\�� �V�D�\�L�Q�J���� �³�W�K�H�� �D�F�W�� �R�I��
�G�U�D�Z�L�Q�J���W�K�H���S�V�\�F�K�R�J�U�D�P���L�V�� �³�W�Ke first capturing of the feeling 
�R�Q���S�D�S�H�U�´�����>���@���,�W���U�H�S�U�H�V�H�Q�W�V���D���V�S�H�F�L�D�O���G�H�V�L�J�Q���P�H�W�K�R�G���W�K�D�W���:�R�O�I��
Prix and his crew followed according to which they could draw 
with their eyes closed in order to channel emotional impact 
rather than pure, formal and logic once and they called it 
psychogram.[[1], p14 The first sketch and the resulted building 
are the same just like all the other projects that Coop 
Himmelb(l)au designed. The idea behind the design of such 
special, rich and complex forms was not designed just by 
focusing on architecture, but by thinking about all the 
psychological sides of the surrounding in order to result in a 
functional and dynamic building. Therefore, all the shapes that 
�D�U�H���I�R�X�Q�G���L�Q���W�K�H���E�X�L�O�G�L�Q�J���R�I���0�X�V�p�H���G�H�V���&�R�Q�I�O�X�H�Q�F�H�V���D�U�H���U�H�O�D�W�H�G��
to the content. [9] So this eye-catching building holds the 
signature of CH through the familiar concepts he uses in the 
design, and the most important is the mutation of the cloud 
�F�R�Q�F�H�S�W���� �2�I�� �F�R�X�U�V�H���� �E�\�� �O�R�R�N�L�Q�J�� �D�W�� �W�K�H�� �E�X�L�O�G�L�Q�J���� �Z�H�� �F�D�Q�¶�W��
directly read the cloud, bec�D�X�V�H�� �W�K�L�V�� �L�V�� �R�Q�H�� �R�I�� �:�R�O�I�� �3�U�L�[�¶�V��
intention, to create a non-forgettable mysterious building.   
  

  

Fig. 3: The entrance to the museum through the Crystal form. 
http://www.coop-himmelblau.at/  

�7�K�H�� �$�U�Y�R�� �3�l�U�W�� �6�R�X�Q�G�� �&�O�R�X�G�� �3�U�R�M�H�F�W�� �G�H�V�L�J�Q�H�G�� �L�Q�� ���������� �L�V��
another example of how Wolf Prix mutated the cloud. (Fig.4) 
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In this project, the designer used the cloud again but this time 
a musical cloud form. The idea behind this shape was inspired 
�E�\�� �W�K�H�� �V�R�Q�J�� ���6�S�L�H�J�H�O�� �L�P�� �6�S�L�H�J�H�O�´���� �E�\�� �W�U�D�Q�V�I�R�U�P�L�Q�J�� �W�K�H�� �P�D�L�Q��
sequence spectrogram of the song into the curves of a roof. 
This project holds another idea extracted from the design-gene 
pool of Wolf Prix. Basically, the cloud concept is applied with 
a different method, which is a group of musical notes that 
intend to house musicians in the middle of a forest. To provide 
a direct inspiration from nature, the designer kept the building 
open to the outside and chose to lift the building from the 
ground floor in order to give more privacy to the upper floors 
and connect the building with the surrounded trees. In this way, 
the mutation of the concept in this project was made by taking 
�L�Q�W�R���F�R�Q�V�L�G�H�U�D�W�L�R�Q���W�K�H���X�V�H�U�V�¶���D�F�W�L�R�Q�V�����)�U�R�P���R�Q�H���K�D�Q�G�����X�V�L�Q�J���I�X�O�O��
�R�S�D�T�X�H���I�D�o�D�G�H���R�Q���W�K�H���F�R�Q�F�H�U�W���V�L�G�H���Z�K�L�F�K���Q�H�H�G�V���P�R�U�H���L�V�R�O�D�W�L�R�Q����
and from the other hand, using full transparency in the classes 
and practice rooms.  

  

  

�)�L�J���� ������ �7�K�H�� �$�U�Y�R�� �3�l�U�W�� �6�R�X�Q�G�� �&�O�R�X�G�� �3�U�R�M�H�F�W��
http://www.coop-himmelblau.at/  

III.  CONCLUSION  

Karina Moraes Zarzar has studied the origin of the architectural 
concept and came up with the d-gene pool system that allows 
for the architect to create his own identity by repeating the 
same concept but with mutations or differences. This concept 
is normally something that the designer was affected by and 
adopted it through his designs. In the design process, the 
mutations of the concept are applied mimetically, i.e. either 
analogically or metaphorically. In this article, the results of the 
analysis made about the architecture of Coop Himmelb(l)au 
has shown that Wolf Prix keeps on repeating the same design 
concept to create an identity. By using the psychogram 
technique, the architect designs through his senses and feelings 
�E�H�I�R�U�H���F�R�Q�F�H�L�Y�L�Q�J���L�W���D�V���K�H���Z�D�Q�W�V���W�R���V�D�W�L�V�I�\���W�K�H���X�V�H�U�V�¶���Q�H�H�G�����7�K�L�V��
design process shows that repeating the same concept but with 
differentiation helps to enrich the principal concept as Wolf 
Prix explains. Every mutation does not go back to the previous 
project but to the initial concept which helps more Wolf Prix 
to emphasize his own identity.  

To summarize, Deleuze definition for repetition in which he 
identified two types of repetition, one that is made by copying 
the same concept and the other by repeating with difference 
which he also defended when he explained the difference 
�E�H�W�Z�H�H�Q���W�K�H���W�Z�R���R�I���W�K�H�P�����³The first repetition is repetition of 
the Same, explained by the identity of the concept or 
representation; includes difference and includes itself in the 

�D�O�W�H�U�L�W�\���R�I���W�K�H���,�G�H�D�«���2�Q�H���L�V���R�U�G�L�Q�D�U�\�����W�K�H���R�W�K�H�U���G�L�V�W�L�Q�F�W�L�Y�H���D�Q�G��
singular. One is developed and explicated, the other enveloped 
and in need of interpretation�´�� �>�>���@���� �S�����@�� �7�K�L�V�� �O�D�V�W�� �V�W�D�W�H�P�H�Q�W��
describes what actually Coop Himmelb(l)au is doing. As 
Deleuze defends the fact that repetition is a creative way to 
produce, as it holds in it a positive power of transformation. 
Similar to Deleuze, Coop Himmelb(l)au believes that each 
repetition represents a new idea for a different design to be 
born. The designed projects do not hold any similarity or 
resemblance but instead, the mutation of the repeated concept 
hides the actual concept, which proves that architects repeat 
their concepts to experiment, to reinvent, to transform and 
finally to have something new that also represents their 
identity. So Coop Himmelb(l)au takes every design as an 
opportunity to interpret the concept of the cloud as it explores 
a new idea that has its own context each time.  
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�H�\�O�H�P�L���J�H�U�o�H�N�O�H�ú�W�L�U�L�U�����0�L�P�D�U�O�D�U�Õ�Q���E�L�o�L�P�O�H�Q�G�L�U�P�H���V�•�U�H�F�L�Q�H���Q�D�V�Õ�O���E�D�ú�O�D�G�Õ�÷�Õ���Y�H�\�D���K�D�Q�J�L���\�|�Q�W�H�P�O�H�U�L���N�X�O�O�D�Q�G�Õ�÷�Õ���E�•�\�•�N���E�L�U���D�U�D�ú�W�Õ�U�P�D��
kon�X�V�X�G�X�U���� �%�X�� �o�D�O�Õ�ú�P�D�� �N�D�S�V�D�P�Õ�Q�G�D���P�L�P�D�U�L�� �E�L�o�L�P�O�H�Q�G�L�U�P�H�� �L�o�L�Q�� �J�H�O�L�ú�W�L�U�L�O�H�Q�� �•�U�H�W�N�H�Q�� �E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�G�D�Q��
�E�D�K�V�H�G�L�O�P�L�ú�W�L�U�� �%�X���G�R�÷�U�X�O�W�X�G�D���P�L�P�D�U�O�Õ�N�W�D���E�L�o�L�P�O�H�Q�G�L�U�P�H���\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q���E�L�O�J�L���Y�H���W�H�N�Q�R�O�R�M�L�\�O�H���\�H�Q�L���E�L�U���E�R�\�X�W���N�D�]�D�Q�G�Õ�÷�Õ���������\�\�¶�G�D����
�G�•�Q�\�D�G�D���G�•�]�H�Q�O�H�Q�H�Q���P�L�P�D�U�L���W�D�V�D�U�Õ�P���\�D�U�Õ�ú�P�D�O�D�U�Õ���•�]�H�U�L�Q�G�H�Q���H�O�H���D�O�Õ�Q�P�Õ�ú�W�Õ�U�����d�D�O�Õ�ú�P�D���N�D�S�V�D�P�Õ�Q�G�D�����P�L�P�D�U�L���W�D�V�D�U�Õ�P���\�D�U�Õ�ú�P�D�O�D�U�Õ�Q�G�D�Q��
�V�H�o�L�O�H�Q���W�D�V�D�U�Õ�P�O�D�U�Õ�Q���E�L�o�L�P�O�H�Q�P�H�V�L�Q�L�� �H�W�N�L�O�H�\�H�Q���•�U�H�W�N�H�Q���E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�� �N�D�U�D�U�O�D�U�Õ�Q�Õ�Q���D�Q�D�O�L�]�L�� �\�D�S�Õ�O�D�U�D�N���� �W�D�V�D�U�Õ�P�D�� �H�W�N�L��
�H�G�H�Q���I�D�N�W�|�U�O�H�U���Y�H���\�D�N�O�D�ú�Õ�P�O�D�U���E�H�O�L�U�O�H�Q�P�H�\�H���o�D�O�Õ�ú�Õ�O�P�Õ�ú�W�Õ�U�� 
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Abstract �± Architecture; beyond its social, economic and technological usage is concerned with designing spaces and shaping 
objects. How architects begin the process of design and which methods they employ is a considerable research interest. This 
study has evaluated some of the generative design methods used for architectural design. This topic was investigated through the 
lens of architectural design contests held over the world in the 21st century, a time when design methods have recently been 
bolstered by advancing information and technology networks. Decision-making processes of generative design approaches from 
architecture contests were analysed and factors and approaches influencing design were attempted to be found. 

Keywords: Architectural design contests, generative shaping approaches,  conceptual design, development and formal 
transformation of design 
  
 

I. GIRI�ù 

�0�L�P�D�U�O�Õ�N���� �J�|�U�V�H�O�O�L�÷�L�Q�� �|�Q�� �S�O�D�Q�G�D�� �R�O�G�X�÷�X�� �Y�H���H�V�W�H�W�L�N�� �G�H�÷�H�U�O�H�U�H��
�V�D�K�L�S�� �E�L�U�� �V�D�Q�D�W�� �G�D�O�Õ�G�Õ�U���� �0�L�P�D�U�O�Õ�N�� toplumsal, ekonomik, 
�W�H�N�Q�R�O�R�M�L�N���E�R�\�X�W�O�D�U�Õ�Q�Õ�Q���|�W�H�V�L�Q�G�H���W�H�P�H�O�G�H�����P�H�N�k�Q���W�D�V�D�U�O�D�P�D���Y�H��
�Q�H�V�Q�H�O�H�U�L���E�L�o�L�P�O�H�Q�G�L�U�P�H���H�\�O�H�P�L���J�H�U�o�H�N�O�H�ú�W�L�U�L�U�� [11] Mimaride 
�E�L�o�L�P���� �L�Q�V�D�Q�O�D�U�Õ�Q���E�D�U�Õ�Q�P�D�N���� �N�R�U�X�Q�P�D�N���� �o�H�Y�U�H�V�L�Q�G�H�Q���D�\�U�Õ�O�P�D�N��
�D�P�D�F�Õ�\�O�D�� �R�O�X�ú�W�X�U�G�X�÷�X�� �\�D�S�Õ�O�D�Q�P�D�O�D�U�O�D�� �E�D�ú�O�D�P�Õ�ú�W�Õ�U�� �Y�H�� �W�Drihsel 
�J�H�O�L�ú�L�P�� �V�•�U�H�F�L�Q�G�H�� �G�H�� �K�H�U�� �G�|�Q�H�P�L�Q�� �D�Q�O�D�\�Õ�ú�Õ�Q�D�� �J�|�U�H��
�o�H�ú�L�W�O�H�Q�P�L�ú�W�L�U����[4] �5�|�Q�H�V�D�Q�V�¶�W�D�Q���J�•�Q�•�P�•�]�H���N�D�G�D�U���R�O�D�Q���P�L�P�D�U�L��
�E�L�o�L�P�O�H�Q�P�H�� �V�•�U�H�F�L�Q�G�H�� �P�L�P�D�U�O�Õ�N�� �•�U�•�Q�O�H�U�L���� �E�X�O�X�Q�G�X�N�O�D�U�Õ��
�G�|�Q�H�P�L�Q�� �D�Q�O�D�\�Õ�ú�O�D�U�Õ�Q�D�� �E�D�÷�O�Õ�� �R�O�D�U�D�N�� �G�H�÷�L�ú�L�N�O�L�N�� �J�|�V�W�H�U�P�L�ú�W�L�U����
�g�]�H�O�O�L�N�O�H�� �G�H�� �L�o�L�Q�G�H���E�X�O�X�Q�G�X�÷�X�P�X�]�� �o�D�÷�Õ�Q���� �E�L�O�J�L�\�H�� �Y�H��
�W�H�N�Q�R�O�R�M�L�\�H�� �E�D�÷�O�Õ�� �G�H�÷�L�ú�L�P�O�H�U�� �\�D�ú�D�P�D�V�Õ�� �Q�H�G�H�Q�L�\�O�H�� �V�R�Q�� �\�L�U�P�L��
�\�Õ�O�G�D�� �P�L�P�D�U�O�Õ�N�W�D�� �E�L�o�L�P�O�H�Qdir�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�� �I�D�U�N�O�Õ�O�Õ�N�O�D�U��
�J�|�V�W�H�U�P�L�ú�W�L�U. �%�L�O�J�L���Y�H���E�L�O�J�L�V�D�\�D�U���W�H�N�Q�R�O�R�M�L�O�H�U�L�Q�L�Q���J�H�O�L�ú�P�H�V�L���L�O�H��
�E�L�U�O�L�N�W�H�� �P�L�P�D�U�L�� �W�D�V�D�U�Õ�P�� �D�Q�O�D�\�Õ�ú�Õ�� �Y�H�� �E�L�o�L�P�O�H�Q�P�H�Q�L�Q�� �G�H�÷�L�ú�L�P�H��
�X�÷�U�D�P�D�V�Õ, �P�L�P�D�U�O�D�U�Õ�Q�� �Y�H�� �W�D�V�D�U�Õ�P�F�Õ�O�D�U�Õ�Q���� �|�Q�F�H�G�H�Q�� �W�D�K�P�L�Q��
edilemeyen, �N�D�U�P�D�ú�Õ�N �E�L�o�L�P�O�H�U���•�U�H�W�P�H�O�H�U�L�Q�H���Y�H���H�V�N�L�G�H�Q���W�H�N�Q�L�N��
�R�O�D�U�D�N�� �•�U�H�W�L�O�P�H�V�L�� �]�R�U�� �E�L�o�L�P�O�H�U�L�Q�� �N�R�O�D�\�� �L�I�D�G�H�V�L�Q�H�� �L�P�N�k�Q 
�V�D�÷�O�D�P�Õ�ú�W�Õ�U�����%�|�\�O�H�F�H���\�H�Q�L���Y�H���I�D�U�N�O�Õ���E�L�o�L�P���•�U�H�W�P�H�G�H���N�X�O�O�D�Q�Õ�O�D�Q��
�E�L�U���E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�Õ���R�O�D�U�D�N���Q�L�W�H�O�H�Q�G�L�U�G�L�÷�L�P�L�]���•�U�H�W�N�H�Q��
�E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�� �R�U�W�D�\�D�� �o�Õ�N�P�Õ�ú�W�Õ�U����[8]   �6�D�\�Õ�V�D�O��
�W�D�E�D�Q�O�Õ�� �W�D�V�D�U�Õ�P�G�D�Q�� �E�H�V�O�H�Q�H�Q�� �Y�H�� �W�D�V�D�U�Õ�P�� �V�•�U�H�F�L�Q�G�H�� �E�L�O�J�L�Q�L�Q��
�N�X�O�O�D�Q�Õ�P�Õ�Q�D�� �\�|�Q�H�O�L�N�� �R�U�W�D�\�D�� �o�Õ�N�D�Q�� �•�U�H�W�N�H�Q�� �E�L�o�L�P�O�H�Q�G�L�U�P�H��
�\�D�N�O�D�ú�Õ�P�O�D�U�Õ���� �J�H�O�H�Q�H�N�V�H�O�� �E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�D�� �J�|�U�H��
�I�D�U�N�O�Õ�O�Õ�N�O�D�U�� �J�|�V�W�H�U�L�U�� �Y�H�� �\�H�Q�L�� �R�O�D�Q�D�N�O�D�U�� �V�X�Q�D�U�� �%�X�� �o�D�O�Õ�ú�P�D�G�D����

�G�•�Q�\�D�� �o�D�S�Õ�Q�G�D�� �G�•�]�H�Q�O�H�Q�H�Q�� �P�L�P�D�U�L�� �W�D�V�D�U�Õ�P�� �\�D�U�Õ�ú�P�D�O�D�U�Õ��
�•�]�H�U�L�Q�G�H�Q�� �•�U�H�W�N�H�Q�� �E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q�� kavramsal 
�W�D�V�D�U�Õ�P���Y�H���E�L�o�L�P�V�H�O���J�H�O�L�ú�L�P���•�]�H�U�L�Q�H���H�W�N�L�O�H�U�L�Q�L�Q���N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�P�D�O�Õ��
�R�O�D�U�D�N�� �L�Q�F�H�O�H�Q�P�H�V�L�� �D�P�D�o�O�D�Q�P�Õ�ú�W�Õ�U�� �%�|�\�O�H�F�H���� �E�L�o�L�P�O�H�Q�G�L�U�P�H��
�V�•�U�H�F�L�Q�G�H�N�L�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�� �D�Q�O�D�P�D���� �E�H�O�L�U�O�H�P�H�� �Y�H�� �N�X�O�O�D�Q�Õ�P��
�D�O�D�Q�O�D�U�Õ�Q�Õ�� �L�Q�F�H�O�H�P�H�� �V�•�U�H�o�O�H�U�L�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�P�H�\�H�� �o�D�O�Õ�ú�Õ�O�P�Õ�ú��
olur.  

�d�D�O�Õ�ú�P�D �N�D�S�V�D�P�Õ�Q�G�D���� �G�•�Q�\�D�G�D�Q�� �E�H�O�L�U�O�H�Q�H�Q�� ���������\�\�� �¶da 
�G�•�]�H�Q�O�H�Q�P�L�ú�� �P�L�P�D�U�L�� �W�D�V�D�U�Õ�P�� �\�D�U�Õ�ú�P�D�� �|�U�Q�H�N�O�H�U�L, �•�U�H�W�N�H�Q��
�E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�� �•�]�H�U�L�Q�G�H�Q���G�H�÷�H�U�O�H�Q�G�L�U�L�O�H�U�H�N��
�J�•�Q�•�P�•�]�� �P�L�P�D�U�L�� �W�D�V�D�U�Õ�P�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q�� �E�H�O�L�U�O�H�Q�P�H�V�L��
�D�P�D�o�O�D�Q�P�Õ�ú�W�Õ�U���� �%�X�� �E�D�÷�O�D�P�G�D�� �P�L�P�D�U�L�� �W�D�V�D�U�Õ�P�� �\�D�U�Õ�ú�P�D�V�Õ��
�|�U�Q�H�N�O�H�U�L�� �N�D�Y�U�D�P�V�D�O�� �W�D�V�D�U�Õ�P�� �Y�H�� �W�D�V�D�U�Õ�P�Õ�Q�� �J�H�O�L�ú�W�L�U�L�O�P�H�V�L��
�E�D�N�Õ�P�Õ�Q�G�D�Q���L�N�L���D�ú�D�P�D�G�D���D�Q�D�O�L�]���H�G�L�O�P�L�ú�W�L�U�����%�|�\�O�H�O�L�N�O�H���•�U�H�W�N�H�Q��
�E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q�� �P�L�P�D�U�L�� �W�D�V�D�U�Õ�P�� �V�•�U�H�F�L�Q�H�� �Q�D�V�Õ�O��
�G�|�Q�•�ú�W�•�U�G�•�÷�•�� �Y�H�� �W�D�V�D�U�Õ�P�D�� �V�X�Q�G�X�÷�X�� �\�H�Q�L�O�L�N�O�H�U�� �E�H�O�L�U�O�H�Q�P�H�\�H��
�o�D�O�Õ�ú�Õ�O�P�Õ�ú�W�Õ�U�� �%�|�\�O�H�O�L�N�O�H���•�U�H�W�N�H�Q���E�L�o�L�P�O�H�Q�G�L�U�P�H��
�\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q�� �W�D�V�D�U�Õ�P�� �V�•�U�H�F�L�Q�H�� �V�X�Q�G�X�÷�X�� �I�D�U�N�O�Õ�O�Õ�N�O�D�U�� �Y�H��
�W�D�V�D�U�Õ�P�� �V�•�U�H�F�L�Q�L�Q�� �G�H�÷�L�ú�H�E�L�O�L�U�O�L�÷�L�Q�H�� �H�W�N�L�V�L�� �D�Q�D�O�L�]�� �H�G�L�O�P�H�\�H��
�o�D�O�Õ�ú�Õ�O�P�Õ�ú�W�Õ�U����  

II. �h�5�(�7�.�(�1 �%�ø�d�ø�0�/�(�1�'�ø�5�0�( �<�$�.�/�$�ù�,�0�/�$�5�,   

�%�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�� �J�H�Q�H�O�� �R�O�D�U�D�N�� �E�L�o�L�P�L�Q��
�R�O�X�ú�W�X�U�X�O�P�D�V�Õ�Q�G�D�N�L�� �G�•�]�H�Qi ifade eder. [10] �h�U�H�W�N�H�Q��
�E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�� �J�H�O�H�Q�H�N�V�H�O�� �E�L�o�L�P�O�H�Q�G�L�U�P�H��
�\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�G�D�Q�� �I�D�U�N�O�Õ�� �R�O�D�U�D�N�� �W�D�V�D�U�Õ�P�Õ�� �E�L�o�L�P�O�H�Q�G�L�U�H�Q�� �Y�H�U�L��



�&�D�Q�E�H�\�O�L�����<�D�Y�X�]�����0�L�P�D�U�O�Õ�N�W�D���<�H�Q�L�O�L�N�o�L���7�D�V�D�U�Õ�P���<�D�N�O�D�ú�Õ�P�O�D�U�Õ���2�O�D�U�D�N�����h�U�H�W�N�H�Q���%�L�o�L�P�O�H�Q�G�L�U�P�H���<�D�N�O�D�ú�Õ�P�O�D�U�Õ�� SETSCI, �$�Q�N�D�U�D�����7�•�U�N�L�\�H 

�J�U�X�S�O�D�U�Õ�Q�Õ�Q���E�D�÷�O�D�P�V�D�O���R�O�D�U�D�N���G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L�\�O�H�����o�R�N���V�D�\�Õ�G�D��
�D�O�W�H�U�Q�D�W�L�I�� �Y�H�\�D�� �G�H�÷�L�ú�H�E�L�O�L�U�� �W�D�V�D�U�Õ�P�O�D�U�� �V�X�Q�P�D�\�Õ�� �K�H�G�H�I�O�H�U�� 
�h�U�H�W�N�H�Q�� �E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q�� �W�H�P�H�O�� �|�]�H�O�O�L�÷�L�� �E�L�U��
�E�L�O�L�P�V�H�O�� �o�D�O�Õ�ú�P�D�Q�Õ�Q�� �S�U�R�E�O�H�P�� �o�|�]�•�P�•�Q�G�H�� �H�O�H�� �D�O�G�Õ�÷�Õ�� �\�|�Q�W�H�P�L��
�E�H�Q�L�P�V�H�P�H�V�L�� �Y�H�� �R�Q�G�D�Q�� �\�D�U�D�U�O�D�Q�P�D�V�Õ�G�Õ�U��[7] �g�U�Q�H�÷�L�Q���� �G�L�O�G�H�Q����
matematikten ve biyoloji bilimlerinden faydalanarak 
�W�D�V�D�U�Õ�P�O�D�U�D���\�|�Q���Y�H�U�L�O�P�L�ú�W�L�U.[6] �%�X���E�L�o�L�P�O�H�Q�G�L�U�P�H���\�D�N�O�D�ú�Õ�P�O�D�U�Õ��
�D�O�W�Õ�� �D�Q�D�� �E�D�ú�O�Õ�N�W�D�� �L�Q�F�H�O�H�Q�P�L�ú�W�L�U�����%�L�o�L�P�� �J�U�D�P�H�U�O�H�U�L�� �%�L�o�L�P 
�J�U�D�P�H�U�L���•�U�H�W�L�P���D�G�Õ�P�O�D�U�Õ�����N�X�O�O�D�Q�Õ�O�D�F�D�N���J�H�R�P�H�W�U�L�N���H�O�H�P�D�Q�O�D�U�Õ�Q����
�E�D�ú�O�D�Q�J�Õ�o���E�L�o�L�P�L�Q�L�Q���Y�H���E�L�o�L�P���•�U�H�W�L�P���N�X�U�D�O�O�D�U�Õ�Q�Õ�Q���E�H�O�L�U�O�H�Q�P�H�V�L��
ile ifade edilir. [2]  �%�X���\�D�N�O�D�ú�Õ�P�G�D���K�H�U���E�L�U���G�|�Q�J�•�G�H���E�D�ú�O�D�Q�J�Õ�o��
�E�L�o�L�P�L�Q�G�H�Q�� �W�•�U�H�\�H�Q�� �I�D�N�D�W�� �R�Q�D�� �E�H�Q�]�H�P�H�\�H�Q �E�L�o�L�P�O�H�U�� �R�U�W�D�\�D��
�o�Õ�N�D�U����Fraktaller:  B�L�o�L�P�� �K�D�Q�J�L�� �Q�R�N�W�D�G�D�Q�� �D�O�Õ�Q�Õ�U�V�D�� �D�O�Õ�Q�V�Õ�Q��
�E�D�N�Õ�O�G�Õ�÷�Õ�Q�G�D���� �\�L�Q�H�� �E�D�ú�O�D�Q�J�Õ�o�W�D�N�L�� �E�L�o�L�P�H�� �E�H�Q�]�H�U���� �%�X�� �L�ú�O�H�P�� �Q�H��
�N�D�G�D�U���W�H�N�U�D�U���H�W�V�H���G�H���D�\�Q�Õ���V�R�Q�X�o�O�D�� �N�D�U�ú�Õ�O�D�ú�Õ�O�Õ�U�������%�X�� �\�D�N�O�D�ú�Õ�P�Õ�Q��
ge�Q�H�O�� �|�]�H�O�O�L�N�O�H�U�L�� �W�H�N�U�D�U�O�D�P�D���� �|�]�� �E�H�Q�]�H�U�O�L�N�� �Y�H�� �R�U�D�Q�G�Õ�U����[1] 
�9�R�U�R�Q�R�L�� �Y�H�� �'�H�O�D�X�Q�D�\�� �•�o�J�H�Q�O�H�P�H�V�L: B�L�U�� �\�•�]�H�\�L�Q�� �E�D�ú�O�D�Q�J�Õ�o��
�N�•�P�H�V�L�Q�L�� �W�H�P�H�O���D�O�D�U�D�N���� �R�Q�X�� �o�|�]�•�P�O�H�P�H�� �Y�H�\�D�� �S�D�U�o�D�O�D�P�D�� �\�R�O�X��
�R�O�G�X�÷�X�� �J�|�U�•�O�•�U���� �g�Q�F�H�G�H�Q�� �E�H�O�L�U�O�H�Q�H�Q�� �o�H�N�L�U�G�H�N�� �Q�R�N�W�D�O�D�U�G�D�Q��
�G�L�÷�H�U�� �K�•�F�U�H�\�H�� �J�H�o�P�H�N�� �L�o�L�Q�� �H�Q�� �D�]�� �H�Q�H�U�M�L�� �K�D�U�F�D�Q�D�Q�� �\�R�O�O�D�U�Õ�Q��
�R�O�X�ú�W�X�U�G�X�÷�X�� �E�|�O�J�H�O�H�U���� �Y�R�U�R�Q�R�L�� �K�•�F�U�H�V�L�� �R�O�D�U�D�N�� �D�G�O�D�Q�G�Õ�U�Õ�O�Õ�U����
[5]Genetik algoritmalar : D�R�÷�D�O�� �V�H�o�L�O�L�P�� �S�U�H�Q�V�L�E�L�Q�G�H�Q��
�\�D�U�D�U�O�D�Q�D�U�D�N�� �J�H�O�L�ú�W�L�U�L�O�P�L�ú���� �G�R�÷�D�G�D�N�L�� �H�Y�U�L�P�H�� �G�D�\�D�Q�D�Q�� �H�W�N�L�O�L��
�o�|�]�•�P�� �D�U�D�P�D�� �D�O�J�R�U�L�W�P�D�O�D�U�Õ�G�Õ�U���� �� �%�X�� �E�L�o�L�P�O�H�Q�G�L�U�P�H�G�H���� �I�D�U�N�O�Õ��
�o�R�÷�D�O�P�D�� �L�ú�O�H�P�O�H�U�L�\�O�H�� �D�\�Q�Õ�� �D�L�O�H�\�H�� �D�L�W���� �� �I�D�U�N�O�D�U�Õ�� �R�O�D�Q�� �E�L�o�L�P�O�H�U��
�•�U�H�W�L�O�L�U���� �� �(�Q�� �X�\�X�P�O�X�� �ú�H�N�L�O�� �R�U�W�D�\�D�� �o�Õ�N�D�Q�D�� �N�D�G�D�U�� �E�X�� �o�R�÷�D�O�P�D����
�G�|�Q�•�ú�•�P�� �Y�H�� �I�D�U�N�O�Õ�O�D�ú�P�D�� �G�H�Y�D�P�� �H�G�H�U����[3] Kendini organize 
eden sistemler: �.�X�ú �V�•�U�•�O�H�U�L�Q�L�Q���K�D�U�H�N�H�W�L���Y�H���N�D�U�Õ�Q�F�D�O�D�U�Õ�Q���\�X�Y�D��
�\�D�S�P�D�� �V�•�U�H�F�L�� �J�L�E�L�� �G�R�÷�D�G�D�� �Y�D�U�� �R�O�D�Q�� �R�O�D�\�O�D�U�Õ�� �|�U�Q�H�N�� �D�O�Õ�U���� �%�X��
�\�D�N�O�D�ú�Õ�P�G�D�� �V�R�Q�X�o�� �•�U�•�Q���� �J�H�Q�H�O�G�H�� �E�D�V�L�W�� �N�X�U�D�O�O�D�U�Õ�Q�� �W�H�N�U�D�U�Õ�\�O�D��
�R�O�X�ú�X�U����[11] Biyomimesis: �<�X�Q�D�Q�F�D�� �E�L�R�V���� �\�D�ú�D�P���� �P�L�P�H�V�L�V����
�W�D�N�O�L�W�� �H�W�P�H�N�� �N�H�O�L�P�H�O�H�U�L�Q�G�H�Q�� �R�O�X�ú�P�X�ú�� �Y�H�� �%�H�Q�\�X�V�� �W�D�U�D�I�Õ�Q�G�D�Q��
���������¶�O�D�U�Õ�Q�� �V�R�Q�X�Q�D�� �G�R�÷�U�X�� �W�D�Q�Õ�P�O�D�Q�P�Õ�ú�W�Õ�U��[2] Biyomimesis 
�G�R�÷�D�Q�Õ�Q�� �H�Q�� �G�R�÷�U�X�\�X�� �E�L�O�G�L�÷�L�Q�L�� �Y�H�� �E�X�� �E�L�O�J�L�G�H�Q�� �\�D�U�D�U�O�D�Q�P�D�\�Õ��
savunur. [7] �%�X���W�D�Q�Õ�P�O�D�P�D�O�D�U�Õ�Q���Y�H���G�L�÷�H�U���E�H�O�L�U�W�L�O�H�Q���I�D�N�W�|�U�O�H�U�L�Q����
�D�Q�D�O�L�]���W�D�E�O�R�O�D�U�Õ�Q�G�D���|�U�Q�H�N���\�D�U�Õ�ú�P�D���S�U�R�M�H�O�H�U�L�Q�L�Q���L�Q�F�H�O�H�Q�P�H�V�L�Q�G�H 
�Y�H�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�D�U�D�N�� �G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L�Q�G�H �N�X�O�O�D�Q�Õ�O�P�D�V�Õ�\�O�D����
�E�L�U�W�D�N�Õ�P���Y�H�U�L�O�H�U�H���X�O�D�ú�Õ�O�P�Õ�ú�W�Õ�U�� 

 

III.  �0�ø�0�$�5�ø TASARIM �<�$�5�,�ù�0�$�/�$�5�,�1�'�$ �h�5�(�7�.�(�1 
�%�ø�d�ø�0�/�(�1�'�ø�5�0�( �<�$�.�/�$�ù�,�0�/�$�5�, �g�5�1�(�.�/�(�5�ø 

�%�X���o�D�O�Õ�ú�P�D���N�D�S�V�D�P�Õ�Q�G�D����21. y�\�¶���G�D �G�•�Q�\�D���o�D�S�Õ�Q�G�D���G�•�]�H�Q�O�H�Q�H�Q��
mimari �W�D�V�D�U�Õ�P���\�D�U�Õ�ú�P�D�O�D�U�Õ�Q�G�D�Q���|�U�Q�H�N�O�H�U�L�Q, �•�U�H�W�N�H�Q��
�E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�� �•�]�H�U�L�Q�G�H�Q incelenmesi ve 
�N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�P�D�V�Õ���D�P�D�o�O�D�Q�P�Õ�ú�W�Õ�U. �%�X���G�R�÷�U�X�O�W�X�G�D�� �\�D�U�Õ�ú�P�D�O�D�U�G�D�Q��
mimari �W�D�V�D�U�Õ�P���|�U�Q�H�N�O�H�U�L, �•�U�H�W�N�H�Q���E�L�o�L�P�O�H�Q�G�L�U�P�H���\�D�N�O�D�ú�Õ�P�O�D�U�Õ��
�•�]�H�U�L�Q�G�H�Q�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�D�U�D�N�� �D�Q�D�O�L�]�� �H�G�L�O�P�L�ú�W�L�U���� �$�Q�D�O�L�]�� �L�N�L��
�D�ú�D�P�D�G�D�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�P�L�ú�W�L�U���� �ø�O�N�� �R�O�D�U�D�N�� �N�D�Y�U�D�P�V�D�O�� �W�D�V�D�U�Õ�P��
�D�ú�D�P�D�V�Õnda tasa�U�Õm�Õ �E�L�o�L�P�O�H�Q�G�L�U�H�Q�� �Y�H�U�L�O�H�U�H�� �Q�D�V�Õl karar 
�Y�H�U�L�O�G�L�÷�L �Y�H�� �W�D�V�D�U�Õ�P�Õ�Q�� �N�D�Y�U�D�P�V�D�O�� �V�•�U�H�F�L���� �L�N�L�Q�F�L�� �D�ú�D�P�D�� �R�O�D�Q��
�W�D�V�D�U�Õ�P�Õ�Q�� �J�H�O�L�ú�W�L�U�L�O�P�H�V�Lnde ise, tasar�Õ�P�Õ �E�L�o�L�P�O�H�Q�G�L�U�H�Q��
�Y�H�U�L�O�H�U�L�Q���Q�D�V�Õ�O���G�|�Q�•�ú�W�•�÷�•���Y�H���E�L�o�L�P�O�H�Q�P�H�\�L���Q�H���G�H�U�H�F�H���H�W�N�L�O�H�G�L�÷�L��
�E�H�O�L�U�O�H�Q�P�H�\�H�� �o�D�O�Õ�ú�Õlm�Õ�ú�W�Õ�U�� �%�|�\�O�H�O�L�N�O�H �•�U�H�W�N�H�Q�� �E�L�o�L�P�O�H�Q�G�L�U�P�H��
�\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q �W�D�V�D�U�Õ�P�Õ�Q�� �J�H�O�L�ú�W�L�U�L�O�P�H�V�L�� �Y�H�� �E�L�oimsel 
�G�|�Q�•�ú�•�P�•�Q�G�H�� �Q�H��kadar �H�W�N�L�Q�� �R�O�G�X�÷�X�� �|�O�o�•�O�P�H�N�� �L�V�W�H�Q�P�L�ú�W�L�U����
�.�D�Y�U�D�P�V�D�O���W�D�V�D�U�Õ�P���D�ú�D�P�D�V�Õ�Q�G�D���E�D�ú�O�D�Q�J�Õ�o���E�L�o�L�P�L�Q�L�Q�����E�H�O�L�U�O�H�Q�H�Q��
�E�L�o�L�P�O�H�Q�G�L�U�P�H���\�D�N�O�D�ú�Õ�P�Õ���L�O�H���]�L�K�L�Q�V�H�O���V�•�U�H�o���L�O�L�ú�N�L�V�L���L�Q�F�H�O�H�Q�H�U�H�N����
�W�D�V�D�U�Õ�P�Õ�Q�� �L�O�N�� �N�D�U�D�U�O�D�U�Õ�Q�Õn �Q�D�V�Õ�O�� �R�O�X�ú�W�X�U�X�O�G�X�÷�X�� �E�H�O�L�U�O�H�Q�P�L�ú�W�L�U������
�d�D�O�Õ�ú�P�D�G�D, d�•�Q�\�D�� �o�D�S�Õ�Q�G�D�� �E�H�O�L�U�O�H�Q�H�Q��6 mi�P�D�U�L�� �W�D�V�D�U�Õ�P��
�\�D�U�Õ�ú�P�D�V�Õ���|�U�Q�H�÷�L �N�D�U�ú�Õ�O�D�ú�W�Õ�U�P�D�O�Õ���R�O�D�U�D�N���L�Q�F�H�O�H�Q�P�L�ú�W�L�U���� 

Tablo 1�����%�L�o�L�P���*�U�D�P�H�U�O�H�U�L���g�U�Q�H�N���<�D�U�Õ�ú�P�D���ø�Q�F�H�O�H�P�H�V�L 

 
        Tablo 2�����)�U�D�N�W�D�O�O�H�U���g�U�Q�H�N���<�D�U�Õ�ú�P�D���ø�Q�F�H�O�H�P�H�V�L 

 
 

             Tablo 3. Voronoi ve Delaunay �g�U�Q�H�N���<�D�U�Õ�ú�P�D���ø�Q�F�H�O�H�P�H�V�L 
 

 
Tablo 4. Genetik Algoritmalar �g�U�Q�H�N���<�D�U�Õ�ú�P�D �ø�Q�F�H�O�H�P�H�V�L 

 



�&�D�Q�E�H�\�O�L�����<�D�Y�X�]�����0�L�P�D�U�O�Õ�N�W�D���<�H�Q�L�O�L�N�o�L���7�D�V�D�U�Õ�P���<�D�N�O�D�ú�Õ�P�O�D�U�Õ���2�O�D�U�D�N�����h�U�H�W�N�H�Q���%�L�o�L�P�O�H�Q�G�L�U�P�H���<�D�N�O�D�ú�Õ�P�O�D�U�Õ�� SETSCI, �$�Q�N�D�U�D�����7�•�U�N�L�\�H 

 
 

Tablo 5. Kendi Kendini Organize Eden Sistemler �g�U�Q�H�N���<�D�U�Õ�ú�P�D 
�ø�Q�F�H�O�H�P�H�V�L 

 

 
 
 

Tablo 6. Biyomimesis �g�U�Q�H�N���<�D�U�Õ�ú�P�D �ø�Q�F�H�O�H�P�H�V�L 
 

 
 
 
 
 
 

�,�9���'�(�ö�(�5�/�(�1�'�,�5�0�(�� 

�'�H�÷�H�U�O�H�Q�G�L�U�P�H���E�|�O�•�P�•�Q�G�H���� �o�D�O�Õ�ú�P�D�G�D�Q�� �W�R�S�O�D�Q�D�Q�� �W�•�P�� �Y�H�U�L�O�H�U 
�E�L�U���D�U�D�\�D�� �J�H�W�L�U�L�O�H�U�H�N�����G�•�Q�\�D���o�D�S�Õ�Q�G�D���E�H�O�L�U�O�H�Q�H�Q���\�D�U�Õ�ú�P�D�O�D�U�G�D�Q 
6 mimari �W�D�V�D�U�Õ�P���|�U�Q�H�÷�L�� �•�U�H�W�N�H�Q���E�L�o�L�P�O�H�Q�G�L�U�P�H���\�D�N�O�D�ú�Õ�P�O�D�U�Õ������
�N�D�Y�U�D�P�V�D�O�� �W�D�V�D�U�Õ�P���� �W�D�V�D�U�Õ�P�Õ�Q�� �J�H�O�L�ú�L�P�L�� �Y�H�� �E�L�o�L�P�V�H�O�� �G�|�Q�•�ú�•�P�•��
�D�ú�D�P�D�O�D�U�Õ�� �•�]�H�U�L�Q�G�H�Q���G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�L�ú�W�L�U���� �.�D�Y�U�D�P�V�D�O �W�D�V�D�U�Õ�P��
�D�ú�D�P�D�V�Õ�Q�G�D�� �•�U�H�W�N�H�Q�� �E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ, �V�•�U�H�o ve bu 
�V�•�U�H�o�W�H�� �\�D�ú�D�Q�D�Q�O�D�U�O�D�� �L�O�J�L�O�H�Q�L�U�����7�D�V�D�U�Õ�P�Õ�Q�� �J�H�O�L�ú�W�L�U�L�O�P�H�V�L��
�D�ú�D�P�D�V�Õ�Q�G�D�� �L�V�H���� �W�D�V�D�U�Õ�P�Õ�� �E�L�o�L�P�O�H�Q�G�L�U�H�Q�� �Y�H�U�L�O�H�U�L�Q�� �Q�D�V�Õ�O��
�G�|�Q�•�ú�W�•�÷�•���Y�H���E�L�o�L�P�O�H�Q�P�H�\�L���Q�H���G�H�U�H�F�H���H�W�N�L�O�H�G�L�÷�L���E�H�O�L�U�O�H�Q�P�H�\�H��
�o�D�O�Õ�ú�Õ�O�P�Õ�ú�W�Õ�U���� �'�•�Q�\�D�G�D�Q�� �E�H�O�L�U�O�H�Q�H�Q�� �P�L�P�D�U�L�� �W�D�V�D�U�Õ�P��
�\�D�U�Õ�ú�P�D�O�D�U�Õ�Q�G�D�Q�� �|�U�Q�H�N�O�H�U�L�Q�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�P�D�O�Õ�� �G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H��
tablosunda (Tablo 7.�¶�G�H ) �J�|�V�W�H�U�L�O�P�L�ú�W�L�U. 

 

Tablo 7. �'�•�Q�\�D�G�D�Q���%�H�O�L�U�O�H�Q�H�Q���0�L�P�D�U�L���7�D�V�D�U�Õ�P���<�D�U�Õ�ú�P�D�O�D�U�Õ�Q�G�D�Q���g�U�Q�H�N�O�H�U�L�Q��
�.�D�U�ú�Õ�O�D�ú�W�Õ�U�P�D�O�Õ���'�H�÷�H�U�O�H�Q�G�L�U�P�H���7�D�E�O�R�V�X 

 

Tablo 8. �µ�G�H�� �E�H�O�L�U�W�L�O�H�Q�� �P�L�P�D�U�L�� �W�D�V�D�U�Õ�P�� �V�•�U�H�F�L�Q�L�� �H�W�N�L�O�H�\�H�Q��
�I�D�N�W�|�U�O�H�U��alternatifler �L�o�L�Q�G�H�Q�� �V�H�o�L�O�P�L�ú�W�L�U. �%�X�� �I�D�N�W�|�U�O�H�U�L�Q��
�W�D�V�D�U�Õ�P�Õ�Q���J�H�O�L�ú�L�P�L���Y�H���E�L�o�L�P�V�H�O���G�|�Q�•�ú�•�P�•���D�ú�D�P�D�V�Õ�Q�G�D���•�U�H�W�N�H�Q��
�E�L�o�L�P�O�H�Q�G�L�U�P�H���\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�D���Q�D�V�Õ�O���H�W�N�L��ettikleri �L�Q�F�H�O�H�Q�P�L�ú�W�L�U�� 

Tablo 8�����0�L�P�D�U�L���7�D�V�D�U�Õ�P���6�•�U�H�F�L�Q�L���(�W�N�L�O�H�\�H�Q���)�D�N�W�|�U�O�H�U [12] 

 
D�H�÷�H�U�O�H�Q�G�L�U�P�H�� �W�D�E�O�R�V�X�Q�G�D�N�L�� �Y�H�U�L�O�H�U���L�Q�F�H�O�H�Q�G�L�÷�L�Q�G�H�� �E�L�o�L�P 
gramerleri, genetik algoritmalar, voronoi, kendi kendini 
�R�U�J�D�Q�L�]�H���H�G�H�Q���V�L�V�W�H�P�O�H�U���Y�H���I�U�D�N�W�D�O�O�H�U�G�H�����W�D�V�D�U�Õ�P�Õ�Q���J�H�O�L�ú�L�P�L�Q�G�H��
�N�•�W�O�H�V�H�O���I�D�N�W�|�U�O�H�U�G�H�Q���H�W�N�L�O�H�Q�P�H�Q�L�Q���R�U�W�D�N���R�O�G�X�÷�X���J�|�U�•�O�P�•�ú�W�•�U. 
Biyomimesis, genetik algoritmalar, kendi kendini organize 
�H�G�H�Q�� �V�L�V�W�H�P�O�H�U�� �Y�H�� �Y�R�U�R�Q�R�L�� �L�V�H���� �P�D�O�]�H�P�H���� �V�W�U�•�N�W�•�U�� �Y�H�� �\�D�S�Õ�P��
�W�H�N�Q�R�O�R�M�L�V�L�Q�G�H�Q���\�D�U�D�U�O�D�Q�P�D���R�U�W�D�N�W�Õ�U.  

Genetik algoritmalar, kendi kendini organize eden sistemler ve 
�I�U�D�N�W�D�O�� �\�D�N�O�D�ú�Õ�P�O�D�U�G�D�� �o�H�Y�U�H�V�H�O�� �H�W�N�H�Q�O�H�U�G�H�Q�� �H�W�N�L�O�H�Q�P�H�� �R�U�W�D�N��
olurken, biyomimesis, genetik algoritmalar ve voronoide, 
�L�ú�O�H�Y�V�H�O olarak etkilenmenin �R�U�W�D�N�� �R�O�G�X�÷�X�� �J�|�U�•�O�P�•�ú�W�•�U. 



�&�D�Q�E�H�\�O�L�����<�D�Y�X�]�����0�L�P�D�U�O�Õ�N�W�D���<�H�Q�L�O�L�N�o�L���7�D�V�D�U�Õ�P���<�D�N�O�D�ú�Õ�P�O�D�U�Õ���2�O�D�U�D�N�����h�U�H�W�N�H�Q���%�L�o�L�P�O�H�Q�G�L�U�P�H���<�D�N�O�D�ú�Õ�P�O�D�U�Õ�� SETSCI, �$�Q�N�D�U�D�����7�•�U�N�L�\�H 

Biyomimesis, kendi kendini organize eden sistemler ve 
genetik algoritmalarda ise �W�D�V�D�U�Õ�P�Õ�Q�� �J�H�O�L�ú�L�P�L�Q�G�H��teknolojik 
etkenlerden e�W�N�L�O�H�Q�P�H���R�U�W�D�N���R�O�P�X�ú�W�X�U. 

�'�•�Q�\�D�G�D�Q���|�U�Q�H�N�O�H�U�L�Q���W�D�P�D�P�Õ���L�Q�F�H�O�H�Q�G�L�÷�L�Q�G�H���G�H���L�V�H�����W�D�V�D�U�Õ�P�Õ�Q��
�J�H�O�L�ú�L�P�L�Q�G�H���N�•�W�O�H�V�H�O�� �H�W�N�H�Q�O�H�U�G�H�Q�� �H�W�N�L�O�H�Q�P�H �L�O�N�� �V�Õ�U�D�G�D�� �\�H�U��
�D�O�Õ�U�N�H�Q���� �P�H�N�k�Q�V�D�O�� �H�W�N�L�O�H�Q�P�H�Q�L�Q�� �V�R�Q�� �V�Õ�U�D�G�D�� �\�H�U�� �D�O�G�Õ�÷�Õ��
�J�|�U�•�O�P�•�ú�W�•�U���� 

�.�D�Y�U�D�P�V�D�O���W�D�V�D�U�Õ�P���Y�H���E�L�o�L�P�V�H�O���J�H�O�L�ú�L�P���Y�H���G�|�Q�•�ú�•�P���D�ú�D�P�D�O�D�U�Õ��
�L�Q�F�H�O�H�Q�G�L�÷�L�Qde; biyomimesis �|�U�Q�H�N�O�H�U�L�Q�G�H���L�ú�O�H�Y�V�H�O���I�D�N�W�|�U�O�H�U�L�Q, 
�W�D�V�D�U�Õ�P�Õ�Q�� �J�H�O�L�ú�L�P�L�� �Y�H�� �G�|�Q�•�ú�•�P�•�� �D�ú�D�P�D�V�Õ�Q�Õ���H�W�N�L�O�H�G�L�÷�L�� kendi 
kendini organize eden sistemlerde ise, �V�•�U�•�� �K�D�U�H�N�H�W�O�H�U�L�Q�G�H�Q��
�\�R�O�D�� �o�Õ�N�Õ�O�G�Õ�÷�Õ�� �Y�H yersizlik �N�D�Y�U�D�P�Õ�Q�Õ�Q��vurgulan�G�Õ�÷�Õ��
�J�|�U�•�O�P�•�ú�W�•�U�� B�|�\�O�H�F�H�� �W�D�V�D�U�Õ�P�Õ�Q�� �J�H�O�L�ú�L�P�L�Q�G�H�� �N�•�W�O�H�V�H�O��
�I�D�N�W�|�U�O�H�U�G�H�Q�� �H�W�N�L�O�H�Q�P�H�� �R�O�P�D�P�Õ�ú�W�Õ�U. Genetik algoritmalarda 
�\�D�S�Õ���� �o�H�Y�U�H�� �ú�D�U�W�O�D�U�Õ�Q�D�� �X�\�X�P�� �L�o�L�Q�� �H�Y�U�L�P�� �J�H�o�L�U�P�L�ú�W�L�U���� �%�X�� �H�Y�U�L�P��
�N�D�Y�U�D�P�Õ�� �Q�H�W�L�F�H�V�L�Q�G�H�� �\�D�S�Õda���� �N�•�W�O�H�V�H�O �Y�H�� �L�ú�O�H�Y�V�H�O�� �R�O�D�U�D�N��
�Q�H�W�O�H�ú�P�H�� �V�D�÷�O�D�Q�P�Õ�ú�W�Õ�U���� �9�R�U�R�Q�R�L���� �E�D�÷�O�D�\�Õ�F�Õ�� �V�W�U�•�N�W�•�U�� �\�D�S�Õ�V�Õ�\�O�D��
�N�•�W�O�H�V�H�O�� �Y�H�� �P�H�N�k�Q�V�D�O�� �R�O�D�U�D�N�� �H�W�N�L�O�H�ú�L�P�L�� �V�D�÷�O�D�\�Õ�S���� �\�D�S�Õ�O�D�U�Õ��
�E�•�W�•�Q�O�H�ú�W�L�U�P�L�ú�W�L�U���� �$�\�U�Õ�F�D �Y�R�U�R�Q�R�L�� �L�O�H�� �R�O�X�ú�W�X�U�X�O�D�Q�� �V�W�U�•�N�W�•�U����
�E�R�ú�O�X�÷�D�� �P�H�N�k�Q�V�D�O�� �G�H�V�W�H�N�� �V�D�÷�O�D�\�D�U�D�N���� �\�D�S�Õ�O�D�U�� �D�U�D�V�Õ�Q�G�D�N�L��
�P�H�N�k�Q�V�D�O���|�U�J�•�W�O�H�Q�P�H�\�L de �V�D�÷�O�D�P�Õ�ú�W�Õ�U�����)�U�D�N�W�D�O���E�L�o�L�P�O�H�Q�G�L�U�P�H��
�\�D�N�O�D�ú�Õ�P�Õ�Q�G�D���L�V�H�����6�L�H�U�S�L�Q�V�N�L���ú�H�N�L�O���N�R�P�E�L�Q�D�V�\�R�Q�X�����o�H�Y�U�H�V�H�O���Y�H��
�N�•�W�O�H�V�H�O�� �I�D�N�W�|�U�O�H�U�G�H�Q�� �I�D�\�G�D�O�D�Q�P�Õ�ú�W�Õ�U���� �%�L�o�L�P�� �J�U�D�P�H�U�L�Q�G�H�� �E�L�U��
�N�X�U�D�O�� �G�R�÷�U�X�O�W�X�V�X�Q�G�D�� �E�L�U�O�H�ú�H�Q�� �N�•�W�O�H�O�H�U�G�H�Q�� �R�O�X�ú�W�X�U�X�O�D�Q�� �\�D�S�Õ�O�D�U����
�|�Q�F�H�O�L�N�O�H���L�ú�O�H�Y���\�|�Q�•�Q�G�H�Q���N�D�U�D�U�O�D�ú�W�Õ�U�Õ�O�P�Õ�ú�����G�D�K�D���V�R�Q�U�D���P�H�N�k�Q�O�D�U��
�R�O�X�ú�W�X�U�X�O�P�X�ú���Y�H son olarak �N�•�W�O�H���R�O�X�ú�X�P�X���W�D�P�D�P�O�D�Q�P�Õ�ú�W�Õ�U���� 

 
�9���6�2�1�8�d�� 

�h�U�H�W�N�H�Q�� �E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q�� �I�D�U�N�O�Õ�� �\�D�U�Õ�ú�P�D�O�D�U��
�•�]�H�U�L�Q�G�H�Q���G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L sonucunda, �N�D�Y�U�D�P�V�D�O���W�D�V�D�U�Õ�P���Y�H��
�E�L�o�L�P�V�H�O�� �J�H�O�L�ú�L�P�� �V�•�U�H�o�O�H�U�L�Q�G�H���� �W�D�V�D�U�Õ�P�O�D�U�Õ�Q�� �E�L�U�E�L�U�O�H�U�L�Q�G�H�Q��
�\�D�U�D�U�O�D�Q�Õ�O�D�Q���o�H�Y�U�H���N�R�ú�X�O�O�D�U�Õ�����V�R�V�\�R���N�•�O�W�•�U�H�O���Y�H���I�L�]�L�N�V�H�O���o�H�Y�U�H������
�N�•�W�O�H�V�H�O�����J�H�R�P�H�W�U�L�������P�H�N�k�Q�V�D�O�����P�H�N�k�Q���R�U�J�D�Q�L�]�D�V�\�R�Q�X�����L�ú�O�H�Y�V�H�O��
���N�X�O�O�D�Q�Õ�F�Õ�� �J�H�U�H�N�V�L�Q�L�P�O�H�U�L���� �Y�H�� �W�H�N�Q�R�O�R�M�L�N���P�D�O�]�H�P�H���� �V�W�U�•�N�W�•�U����
�I�D�N�W�|�U�O�H�U���E�D�N�Õ�P�Õ�Q�G�D�Q���I�D�U�N�O�Õ�O�D�ú�W�Õ�N�O�D�U�Õ���L�]�O�H�Q�P�L�ú�W�L�U��  

�'�H�÷�H�U�O�H�Q�G�L�U�P�H�\�H���J�|�U�H���•�U�H�W�N�H�Q���E�L�o�L�P�O�H�Q�G�L�U�P�H���\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q����
gelenekse�O�� �E�L�o�L�P�O�H�Q�G�L�U�P�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q�� �D�O�J�Õ�� �E�L�o�L�P�O�H�U�L�Q�G�H�Q��
olan sosyolojik, psikolojik, dini ve politik kavramlara ek 
olarak, teknolojik �I�D�\�G�D�O�D�Q�P�D���L�O�H���G�D�K�D�� �I�D�]�O�D�� �V�D�\�Õ�G�D�� �D�O�W�H�U�Q�D�W�L�I��
�E�L�o�L�P���•�U�H�W�H�E�L�O�G�L�N�O�H�U�L���J�|�]�O�H�Q�P�L�ú�W�L�U���� 

Y�D�S�Õ�O�D�Q���o�D�O�Õ�ú�P�D�G�D�� t�D�V�D�U�Õ�P �V�•�U�H�F�L�Q�L�Q���J�H�O�L�ú�L�P�L�Q�G�H�N�L���N�D�Y�U�D�P�V�D�O��
�Y�H���E�L�o�L�P�V�H�O���J�H�O�L�ú�L�P���D�ú�D�P�D�O�D�U�Õ���L�O�H���W�D�V�D�U�Õ�P�Õ�Q���K�D�Q�J�L���N�X�U�D�O�����I�D�N�W�|�U��
�Y�H�� �\�D�N�O�D�ú�Õ�P�O�D�U�� �G�R�÷�U�X�O�W�X�V�X�Q�G�D�� �H�O�H�� �D�O�Õ�Q�G�Õ�÷�Õ�� �E�H�O�L�U�O�H�Q�P�L�ú�� �Y�H�� �E�X��
�ú�H�N�L�O�G�H�� �W�D�V�D�U�Õ�P�� �V�•�U�H�F�L�Q�G�H�� �E�L�o�L�P�O�H�Q�P�H�Q�L�Q���� �G�H�÷�L�ú�L�P�L�� �Y�H��
�G�|�Q�•�ú�•�P�•�� �L�]�O�H�Q�P�L�ú�W�L�U�� �g�]�H�O�O�L�N�O�H�� �E�L�O�J�L�V�D�\�D�U�� �\�D�]�Õ�O�Õ�P�O�D�U�Õ�Q�G�D�N�L��
�J�H�O�L�ú�P�H�O�H�U�L�Q�� �H�W�N�L�V�L�\�O�H�� �I�D�U�N�O�Õ�� �E�L�o�L�P�V�H�O�� �D�U�D�\�Õ�ú�O�D�U�G�D�� �•�U�H�W�N�H�Q��
�\�D�N�O�D�ú�Õ�P�O�D�U�Õ�Q�� �H�W�N�L�Q�� �R�O�G�X�÷�X�� �Y�H�� �W�D�V�D�U�Õ�P�F�Õ�Q�Õ�Q�� �\�|�Q�W�H�P�O�H�U�L�Q�L��
�J�H�O�L�ú�W�L�U�H�U�H�N�� �\�H�Q�L�O�L�N�o�L�� �•�U�•�Q�O�H�U�� �R�U�W�D�\�D�� �N�R�\�X�O�P�D�V�Õ�Q�D�� �G�H�V�W�H�N��
�R�O�G�X�÷�X���J�|�U�•�O�P�•�ú�W�•�U�� 

�6�R�Q�X�o�� �R�O�D�U�D�N�� �E�L�o�L�P�V�H�O�� �D�O�W�H�U�Q�D�W�L�I�� �•�U�H�W�P�H�G�H�N�L�� �E�D�ú�D�U�Õ�V�Õ����
�W�D�V�D�U�Õ�P�Õ�Q�� �G�|�Q�•�ú�•�P�•�Q�H�� �R�O�D�Q�D�N�� �Y�H�U�P�H�V�L���� �V�W�U�•�N�W�•�U�G�H�Q����
�P�D�O�]�H�P�H�\�H���� �P�H�N�k�Q�� �|�U�J�•�W�O�H�Q�P�H�V�L�Q�G�H�Q�� �N�•�O�W�•�U�H�O�� �Y�H�U�L�O�H�U�L�Q��
�L�]�O�H�U�L�Q�L�Q�� �P�L�P�D�U�L�� �W�D�V�D�U�Õ�P�� �V�•�U�H�F�L�Q�H�� �W�D�ú�Õ�Q�P�D�V�Õ�Q�D�� �N�D�G�D�U, �E�L�U�o�R�N��
�Y�H�U�L�Q�L�Q�� �N�X�O�O�D�Q�Õ�O�D�E�L�O�L�U�O�L�÷�L�� �Q�H�G�H�Q�L�\�O�H�� �•�U�H�W�N�H�Q�� �W�D�V�D�U�Õ�P�O�D�U�Õ�Q��
�P�L�P�D�U�L�� �W�D�V�D�U�Õ�P�Õ�Q���E�L�o�L�P�O�H�Q�P�H�V�L�Q�G�H�� �H�W�N�L�Q���R�O�D�U�D�N���N�X�O�O�D�Q�Õ�O�P�D�\�D��
�E�D�ú�O�D�Q�G�Õ�÷�Õ���E�H�O�L�U�O�H�Q�P�L�ú�W�L�U���� 
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�g�]�H�W��- �%�X�� �o�D�O�Õ�ú�P�D�G�D���� �M�H�R�W�H�U�P�D�O�� �J�•�o�� �W�H�P�H�O�O�L�� �H�O�H�N�W�U�L�N���� �V�Õ�F�D�N�� �V�X���� �Õ�V�Õ�W�P�D�� �Y�H�� �V�R�÷�X�W�P�D�� �•�U�H�W�H�Q�� �E�|�O�J�H�V�H�O�� �H�Q�H�U�M�L�� �G�|�Q�•�ú�•�P�� �V�L�V�W�H�P�L�Q�L�Q��
�W�H�U�P�R�G�L�Q�D�P�L�N�� �D�Q�D�O�L�]�L�� �L�Q�F�H�O�H�Q�P�L�ú�W�L�U���� �-�H�R�W�H�U�P�D�O�� �N�D�\�Q�D�N�W�D�Q�� �•�U�H�W�L�O�H�Q�� �H�Q�H�U�M�L�� �o�L�I�W�� �I�D�]�O�Õ�� �R�U�J�D�Q�L�N�� �5�D�Q�N�L�Q�H�� �o�H�Y�U�L�P�L�� ���d�)-ORC) ve tek 
�H�W�N�L�O�L�� �D�E�V�R�U�S�V�L�\�R�Q�O�X�� �V�R�÷�X�W�P�D�� ���7�(�$�6���� �V�L�V�W�H�P�L�Q�L�Q�� �W�D�K�U�L�N�L�� �L�o�L�Q�� �N�X�O�O�D�Q�Õ�O�D�E�L�O�L�U���� �(�Q�W�H�J�U�H�� �V�L�V�W�H�P�� �D�Q�D�O�L�]�L�� �0�•�K�H�Q�G�L�V�O�L�N�� �'�H�Q�N�O�H�P��
�d�|�]�•�F�•�V�•�����(�(�6���� �\�D�]�Õ�O�Õ�P���S�U�R�J�U�D�P�Õ���N�X�O�O�D�Q�Õ�O�D�U�D�N���R�U�W�D�\�D���N�R�Q�X�O�P�X�ú�W�X�U�����(�Q�W�H�J�U�H���V�L�V�W�H�P�L�Q���Y�H���L�N�L���D�O�W���V�L�V�W�H�P�L�Q�����d�)-ORC ve TEAS) 
enerji ve ekserj�L���Y�H�U�L�P�O�L�O�L�N�O�H�U�L���K�H�V�D�S�O�D�Q�P�Õ�ú�W�Õ�U�����$�\�Q�Õ���]�D�P�D�Q�G�D�����I�D�U�N�O�Õ���o�D�O�Õ�ú�P�D���G�X�U�X�P�O�D�U�Õ�Q�Õ�Q���H�Q�W�H�J�U�H���V�L�V�W�H�P���Y�H���D�O�W-sistemlerine olan 
�H�W�N�L�O�H�U�L���L�Q�F�H�O�H�P�H�N���L�o�L�Q���S�D�U�D�P�H�W�U�L�N���o�D�O�Õ�ú�P�D���Y�H�U�L�O�P�L�ú�W�L�U�����6�R�Q�X�o���R�O�D�U�D�N���W�•�P���V�L�V�W�H�P�L�Q���H�Q�H�U�M�L���Y�H���H�N�V�H�U�M�L���Y�H�U�L�P�O�L�O�L�N�O�H�U�L���V�Õ�U�D�V�Õ�\�O�D�� 
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Thermodynamic Analysis of A Geothermal Energy-Based District Energy Conversion System  
  

Abstract - In this study, thermodynamic analysis of a geothermal power-based district energy conversion system which produces 
electricity, hot water, heating and cooling are investigated. The energy produced from geothermal resource can be utilized to 
drive a double stage organic Rankine cycle (DS-ORC) and a single effect absorption cooling (SEAC) system. Integrated system 
analysis is conducted by using the Engineering Equation Solver (EES) software program. The energy and exergy efficiencies of 
integrated system and its two sub-systems (DS-ORC and SEAC) are calculated. Also, a parametric study is given in order to 
find out how different operating conditions effect the integrated system and its sub-systems performance. As a result, it is 
observed that overall energy and exergy efficiencies of whole system are 38.28% and 36.39%, respectively.  
  
Keywords- Geothermal energy, district energy conversion system, thermodynamic analysis.   
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�6�L�P�•�O�D�V�\�R�Q�� �V�R�Q�X�o�O�D�U�Õ�Q�Õ���� �o�H�ú�L�W�O�L�� �L�ú�O�H�W�P�H��
�S�D�U�D�P�H�W�U�H�O�H�U�L�Q�L�Q�� �S�H�U�I�R�U�P�D�Q�V�� �N�D�W�V�D�\�Õ�V�Õ���� �H�N�V�H�U�M�L�N��
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�S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ�Q���•�o���N�D�W�Õ�Q�G�D�Q���E�L�U�D�]���G�D�K�D���G�•�ú�•�N���R�O�G�X�÷�X��
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�V�L�V�W�H�P�L���� �o�L�I�W�� �I�D�]�O�Õ�� �R�U�J�D�Q�L�N�� �5�D�Q�N�L�Q�H�� �o�H�Y�U�L�P�� �V�L�V�W�H�P�L��
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�‡ �d�H�Y�U�H�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q�� �H�Q�W�H�J�U�H�� �V�L�V�W�H�P�� �Y�H�� �D�O�W��
sistemlere olan etkisinin incelenmesi,  

�‡ �d�H�Y�U�H�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q�� �V�R�÷�X�W�P�D�� �V�L�V�W�H�P�L��
�S�H�U�I�R�U�P�D�Q�V�� �N�D�W�V�D�\�Õ�O�D�U�Õna olan etkisinin 
incelenmesi,  

�‡ �-�H�R�W�H�U�P�D�O�� �D�N�Õ�ú�N�D�Q�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q�� �V�L�V�W�H�P��
�H�N�V�H�U�M�L�� �\�Õ�N�Õ�P�� �P�L�N�W�D�U�Õ�� �Y�H�� �H�N�V�H�U�M�L��
�Y�H�U�L�P�O�L�O�L�÷�L�Q�H���R�O�D�Q���H�W�N�L�V�L�Q�L�Q���L�Q�F�H�O�H�Q�P�H�V�L���� 

�‡ �7�•�U�E�L�Q�� �J�L�U�G�L�� �E�D�V�Õ�Q�F�Õ�Q�Õ�Q�� �J�•�o�� �•�U�H�W�L�P�L�� �Y�H��
�R�U�J�D�Q�L�N�� �5�D�Q�N�L�Q�H�� �o�H�Y�U�L�P�L�� �H�N�V�H�U�M�L��
�Y�H�U�L�P�O�L�O�L�÷�L�Q�H�� �R�O�D�Q�� �H�W�N�L�V�L�Q�L�Q��
incelenmesidir.    
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   �-�H�R�W�H�U�P�D�O�� �H�Q�H�U�M�L�� �G�H�V�W�H�N�O�L�� �E�|�O�J�H�V�H�O�� �H�Q�H�U�M�L�� �V�L�V�W�H�P�L��
�L�o�L�Q�� �J�•�o���� �Õ�V�Õ�W�P�D���� �V�R�÷�X�W�P�D�� �Y�H�� �V�Õ�F�D�N�� �V�X�� �•�U�H�W�L�P�L�� �L�o�L�Q��
�W�D�V�D�U�O�D�Q�P�Õ�ú �H�Q�W�H�J�U�H���V�L�V�W�H�P�L�Q���ú�H�P�D�W�L�N���V�X�Q�X�P�X���ù�H�N�L�O�� 
���¶�G�H�� �Y�H�U�L�O�P�L�ú�W�L�U���� �%�X�� �H�Q�W�H�J�U�H�� �V�L�W�H�P�L�Q�� �E�L�U�L�Q�F�L�O�� �J�•�o��
�V�D�÷�O�D�\�Õ�F�Õ�V�Õ�� �o�L�I�W�� �I�D�]�O�Õ�� �R�U�J�D�Q�L�N�� �5�D�Q�N�L�Q�H�� �o�H�Y�U�L�P�L��
���d�)�2�5�&���� �R�O�D�U�D�N�� �W�D�V�D�U�O�D�Q�P�Õ�ú�W�Õ�U���� �d�)-ORC alt 
�V�L�V�W�H�P�L���•�o���Õ�V�Õ���G�H�÷�L�ú�W�L�U�L�F�L�V�L�����,�'�������L�N�L���J�H�Q�O�H�ú�W�L�U�L�F�L�����E�L�U��
�D�\�U�Õ�ú�W�Õ�U�Õ�F�Õ���� �E�L�U�� �2�5�& �W�•�U�E�L�Q�L���� �E�L�U�� �N�D�U�Õ�ú�Õ�P�� �R�G�D�V�Õ�� �Y�H��
�S�R�P�S�D�G�D�Q�� �R�O�X�ú�P�D�N�W�D�G�Õ�U���� �-�H�R�W�H�U�P�D�O�� �N�D�\�Q�D�N��
�V�Õ�F�D�N�O�Õ�÷�Õ�Q�G�D�� �Y�H�� �E�D�V�Õ�Q�F�Õ�Q�G�D�N�L�� �M�H�R�W�H�U�P�D�O�� �V�X�� �,�'-I 
�V�L�V�W�H�P�� �E�L�O�H�ú�H�Q�L�Q�H�� ���� �Q�R�N�W�D�V�Õ�Q�G�D�Q�� �J�L�U�H�U�� �Y�H�� ����

�Q�R�N�W�D�V�Õ�Q�G�D�Q�� �o�Õ�N�D�U���� �%�D�V�Õ�Q�F�Õ�� �D�U�W�W�Õ�U�Õ�O�P�Õ�ú�� �d�)-ORC 
�o�D�O�Õ�ú�P�D�� �D�N�Õ�ú�N�D�Q�Õ�� ������ �Q�R�N�W�D�V�Õ�Q�G�D�Q�� �,�'-�,�¶�H��
girmektedi�U���� �'�D�K�D�� �V�R�Q�U�D�� �,�'�,�¶�G�H�Q�� �o�Õ�N�D�Q�� �o�D�O�Õ�ú�P�D��
�D�N�Õ�ú�N�D�Q�Õ�� �J�H�Q�L�ú�O�H�W�L�F�L-�,�� �H�O�H�N�W�U�L�N�� �•�U�H�W�L�P�L�� �L�o�L�Q��
�J�L�U�P�H�N�W�H�G�L�U���� �*�H�Q�L�ú�O�H�P�H�Q�L�Q�� �V�R�Q�X�F�X�Q�G�D�� ����
�Q�R�N�W�D�V�Õ�Q�G�D�N�L�� �L�N�L�� �I�D�]�O�Õ�� �D�N�Õ�ú�N�D�Q�� �V�Õ�Y�Õ�� �Y�H�� �E�X�K�D�U��
�I�D�]�O�D�U�Õ�Q�D�� �D�\�U�Õ�ú�P�D�N�� �L�o�L�Q�� �D�\�U�Õ�ú�W�Õ�U�Õ�F�Õ�� �•�Q�L�W�H�V�L�Q�H��
�J�L�U�P�H�N�W�H�G�L�U�����$�\�U�Õ�ú�W�Õ�U�P�D���S�U�R�V�H�V�L�Q�G�H�Q���V�R�Q�U�D�����H�O�Hktrik 
�•�U�H�W�L�P�L�� �L�o�L�Q�� �K�H�P�� �E�X�K�D�U�� �K�H�P�� �G�H�� �V�Õ�Y�Õ�� �I�D�]�G�D�� �N�L��
�D�N�Õ�ú�N�D�Q�O�D�U�� �J�H�Q�L�ú�O�H�W�L�F�L-�,�,�� �Y�H�� �2�5�&�� �W�•�U�E�L�Q�L�Q�H�� ���� �Y�H�� ����
�Q�R�N�W�D�O�D�U�Õ�Q�G�D�Q�� �J�L�U�P�H�N�W�H�G�L�U���� ���� �Q�R�N�W�D�V�Õ�Q�G�D�� �W�•�U�E�L�Q�L�Q��
�o�Õ�N�Õ�ú�Õ�Q�G�D���\�•�N�V�H�N���E�X�K�D�U���N�D�O�L�W�H�V�L�Q�G�H�Q���G�R�O�D�\�Õ�����G�R�\�P�X�ú��
�V�Õ�Y�Õ���I�D�]�Õ���H�O�G�H���H�W�P�H�N���L�o�L�Q���o�D�O�Õ�ú�P�D���D�N�Õ�ú�N�D�Q�Õ���,�'-�,�,�¶�\�H��
gire�U���� �'�L�÷�H�U�� �W�D�U�D�I�W�D�Q�� �J�H�Q�L�ú�O�H�W�L�F�L-�,�,�¶�G�H�Q�� �D�\�U�Õ�O�D�Q��
�G�•�ú�•�N���E�X�K�D�U���N�D�O�L�W�H�V�L�Q�H���V�D�K�L�S���R�O�D�Q���o�D�O�Õ�ú�P�D���D�N�Õ�ú�N�D�Q�Õ��
�N�D�U�Õ�ú�Õ�P�� �R�G�D�V�Õ�Q�D�� �J�L�U�H�U�� �Y�H�� �N�D�U�Õ�ú�Õ�P�� �D�N�Õ�ú�N�D�Q�Õ�� ������
�Q�R�N�W�D�V�Õ�Q�G�D�� �o�Õ�N�D�U���� �$�\�Q�Õ�� �]�D�P�D�Q�G�D�� �S�R�P�S�D-�,�� �o�D�O�Õ�ú�P�D��
�D�N�Õ�ú�N�D�Q�Õ�Q�Õ�Q�� �E�D�V�Õ�Q�o�� �V�H�Y�L�\�H�V�L�Q�L�� �\�•�N�V�H�O�W�P�H�N�� �L�o�L�Q��
�N�X�O�O�D�Q�Õ�O�Õ�U������ 
   Enteg�U�H���V�L�V�W�H�P�G�H�Q���V�R�÷�X�W�P�D���\�•�N�•���H�O�G�H���H�W�P�H�N���L�o�L���W�H�N��
�H�W�N�L�O�L�� �D�E�V�R�U�S�V�L�\�R�Q�O�X�� �V�R�÷�X�W�P�D�� ���7�(�$�6���� �V�L�V�W�H�P�L��
�N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� �,�'-�,�¶�G�H�Q�� �o�Õ�N�D�Q�� �M�H�R�W�H�U�P�D�O�� �o�D�O�Õ�ú�P�D��
�D�N�Õ�ú�N�D�Q�Õ�� ���� �Q�R�N�W�D�V�Õ�Q�G�D�� �M�H�Q�H�U�D�W�|�U�� �V�L�V�W�H�P�� �E�L�O�H�ú�H�Q�L�Q�H��
�J�L�U�P�H�N�W�H�G�L�U���� �-�H�Q�H�U�D�W�|�U�H�� �J�L�U�H�Q���Õ�V�Õ���H�Q�H�U�M�L�V�L���� �/�L�%�U-H2O 
�N�D�U�Õ�ú�Õ�P�Õ�Q�G�D�Q�� �+2�2�� �E�X�K�D�U�O�D�ú�Õ�U�� �Y�H�� ������ �Q�R�N�W�D�V�Õ�Q�G�D��
�N�R�Q�G�H�Q�V�H�U�H���J�L�G�H�U�����$�N�Õ�ú�N�D�Q�Õ�Q���Õ�V�Õ���H�Q�H�U�M�L�V�L���N�R�Q�G�H�Q�V�H�U�G�H��
�G�Õ�ú�D�U�Õ�� �D�W�Õ�O�Õ�U���� �%�X�Q�G�D�Q�� �G�R�O�D�\�Õ�� �+2�2�� ������ �Q�R�N�W�D�V�Õ�Q�G�D��
�G�R�\�P�X�ú�� �D�N�Õ�ú�N�D�Q�� �R�O�D�U�D�N�� �N�R�Q�G�H�Q�V�H�U�G�H�Q�� �D�\�U�Õ�O�Õ�U���� �'�D�K�D��
sonra H2�2�� ������ �Q�R�N�W�D�V�Õ�Q�G�D�N�L�� �G�D�K�D�� �G�•�ú�•�N�� �V�Õ�F�D�N�O�Õ�N��
�V�H�Y�L�\�H�O�H�U�L�Q�H�� �J�H�Q�O�H�ú�P�H�� �Y�D�O�I�L-�,�¶�G�H�Q�� �J�H�o�H�U�H�N�� �X�O�D�ú�Õ�U����
�(�Y�D�S�R�U�D�W�|�U�� �V�L�V�W�H�P�� �N�R�P�S�R�Q�H�Q�W�L�� �H�Y�V�H�O�� �X�\�J�X�O�D�P�D�O�D�U��
�L�o�L�Q�� �V�R�÷�X�W�P�D�� �H�W�N�L�V�L�Q�L�� �R�O�X�ú�W�X�U�X�U���� �6�R�Q�U�D�� �+2O 
�H�Y�D�S�R�U�D�W�|�U���N�R�P�S�R�Q�H�Q�W�L�Q�G�H�Q���o�Õ�N�D�U���Y�H���������Q�R�N�W�D�V�Õ�Q�G�D��
�D�E�V�R�U�E�H�U�H���J�L�U�L�ú���\�D�S�D�U�����+2O ile LiBr-H2�2���N�D�U�ú�Õ�P�Õ���L�O�H��
�E�L�U�O�H�ú�W�L�U�L�O�L�U���� ������ �Q�R�N�W�D�V�Õ�Q�G�D�� �D�E�V�R�U�E�H�U�G�H�Q�� �o�Õ�N�D�Q LiBr -
H2�2�� �N�D�U�Õ�ú�Õ�P�Õ�� �,�'-�,�9�¶�H�� �G�R�÷�U�X�� �S�R�P�S�D�� �\�D�U�G�Õ�P�Õ�� �L�O�H��
�E�D�V�Õ�Q�F�Õ�� �\�•�N�V�H�O�W�L�O�H�U�H�N�� �J�|�Q�G�H�U�L�O�L�U���� �'�D�K�D�� �V�R�Q�U�D���� �,�'-
�,�9�¶�G�H�Q�� �o�Õ�N�D�Q�� �/�L�%�U-H2�2�� �N�D�U�Õ�ú�Õ�P�Õ�� ������ �Q�R�N�W�D�V�Õ�Q�G�D��
�M�H�Q�H�U�D�W�|�U�H���J�L�U�L�ú���\�D�S�D�U�����<�•�N�V�H�N���/�L�%�U���N�R�Q�V�D�Q�W�U�D�V�\�R�Q�O�X��
LiBr -H2�2���N�D�U�Õ�ú�Õ�P�Õ���Õ�V�Õ���H�Q�H�U�M�L�V�L�Q�L���Y�H�U�P�H�N���L�o�L�Q���,�'-�,�9�¶�H��
23 nok�W�D�V�Õ�Q�G�D���J�L�U�L�ú���\�D�S�D�U���� 
�6�R�Q�U�D���� ������ �Q�R�N�W�D�V�Õ�Q�G�D�� �,�'-�,�9�¶�G�H�Q�� �o�Õ�N�D�Q�� �N�D�U�Õ�ú�Õ�P��
�J�H�Q�O�H�ú�P�H�� �Y�D�O�I�L-�,�,�� �\�D�U�G�Õ�P�Õ�\�O�D�� �J�H�Q�O�H�ú�W�L�U�L�O�H�U�H�N��
�D�E�V�R�U�E�H�U�H���������Q�R�N�W�D�V�Õ�Q�G�D���J�L�U�L�ú���\�D�S�D�U���� 
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 �ï�X���d���Z�D�K���7�E���D�7�<�����E���>�7�•�� �Y�H�U�L�P�O�L�O�L�÷�L�Q�L�Q���K�H�V�D�S�O�D�Q�P�D�V�Õ�����Y�H�U�L�P���N�D�\�Õ�S�O�D�U�Õ�Q�Õ�Q�� 
   �+�H�U�K�D�Q�J�L�� �E�L�U�� �H�Q�W�H�J�U�H�� �V�L�V�W�H�P�L�Q�� �W�H�U�P�R�G�L�Q�D�P�L�N�� �\�H�U�L�Q�L�Q�� �W�H�V�S�L�W�� �H�G�L�O�P�H�V�L���� �H�N�V�H�U�M�L�� �\�Õ�N�Õ�P�� �P�L�N�W�D�U�O�D�U�Õ�Q�Õ�Q�� �D�Q�D�O�L�]�L����
�L�Q�F�H�O�H�Q�H�Q���V�L�V�W�H�P�L�Q���H�Q�H�U�M�L���Y�H���H�N�V�H�U�M�L���K�H�V�D�S�O�D�Q�P�D�V�Õ���Y�H���J�H�U�H�N�O�L���G�•�]�H�Q�O�H�P�H�O�H�U���\�D�S�Õ�O�D�U�D�N�� 
�V�L�V�W�H�P�L�Q�� �G�D�K�D�� �Y�H�U�L�P�O�L�� �o�D�O�Õ�ú�Õ�U�� �G�X�U�X�P�D�� �J�H�W�L�U�L�O�P�H�Vi 
�D�P�D�F�Õ�\�O�D���\�D�S�Õ�O�Õ�U���� 
   �(�Q�H�U�M�L�� �G�H�Q�J�H�V�L�� �K�H�V�D�S�O�D�Q�Õ�U�N�H�Q�� �W�H�U�P�R�G�L�Q�D�P�L�÷�L�Q��
�E�L�U�L�Q�F�L���\�D�V�D�V�Õ�Q�G�D�Q���\�D�U�D�U�O�D�Q�Õ�O�Õ�U�����%�X���\�D�V�D���J�H�Q�H�O���R�O�D�U�D�N��
�H�Q�H�U�M�L�Q�L�Q���Y�D�U���Y�H�\�D���\�R�N���H�G�L�O�H�P�H�\�H�F�H�÷�L�Q�L���L�I�D�G�H���H�G�H�U����
�(�Q�H�U�M�L�� �D�Q�D�O�L�]�L�� �V�L�V�W�H�P�L�Q�� �E�•�W�•�Q�•�\�O�H�� �L�O�J�L�O�L�� �E�L�O�J�L��
�Y�H�U�L�U�N�H�Q�� �V�L�V�W�H�P�G�H�N�L�� �H�Q�H�U�M�L�� �N�D�\�Õ�S�O�D�U�Õ�Q�Õ�� �J�|�]�� �|�Q�•�Q�G�H��
bulundurmaz. Bu nedenle sistemin ideal duruma 
�\�D�N�Õ�Q�O�Õ�÷�Õ�Q�Õ�� �Q�H�W�� �R�O�D�U�D�N�� �R�U�W�D�\�D�� �N�R�\�D�P�D�P�D�N�W�D�G�Õ�U��������������
�$�Q�F�D�N���J�H�U�o�H�N���V�L�V�W�H�P�O�H�U�G�H���H�Q�W�U�R�S�L���Y�H���V�L�Q�P�H�O�L�O�H�U�N�H�Q��
�N�D�\�Q�D�N�O�D�Q�D�Q�� �H�Q�H�U�M�L�� �N�D�\�Õ�S�O�D�U�Õ�� �E�X�O�X�Q�P�D�N�W�D�G�Õ�U�� �>���@����������
�(�N�V�H�U�M�L�� �D�Q�D�O�L�]�L�� �W�H�U�P�R�G�L�Q�D�P�L�÷�L�Q�� �L�N�L�Q�F�L�� �\�D�V�D�V�Õna 
�G�D�\�D�Q�P�D�N�W�D�G�Õ�U�� �Y�H�� �D�\�Q�Õ�� �]�D�P�D�Q�G�D�� �H�Q�W�U�R�S�L�\�H�� �E�H�Q�]�H�U��
�ú�H�N�L�O�G�H�� �H�N�V�H�U�M�L�G�H�� �N�R�U�X�Q�P�D�]���� �%�X�Q�X�Q�� �Q�H�G�H�Q�L��
�W�H�U�V�L�Q�P�H�]�O�L�N�O�H�U�� �Y�H�� �H�N�V�H�U�M�L�Q�L�Q�� �E�L�U�� �N�Õ�V�P�Õ�Q�Õ�Q�� �V�L�V�W�H�P��
�V�Õ�Q�Õ�U�O�D�U�Õ�Q�G�D�Q�� �o�Õ�N�P�D�V�Õ�G�Õ�U���� �� �(�N�V�H�U�M�L���� �H�Q�H�U�M�L�Q�L�Q��
�N�X�O�O�D�Q�Õ�ú�O�Õ�O�Õ�÷�Õ�Q�Õ�Q�� �N�D�O�L�W�H�V�L�Q�L�Q�� �\�D�� �G�D�� �G�H�÷�L�ú�L�P�� �\�D�S�P�D��
�N�D�O�L�W�H�V�L�Q�L�Q���E�L�U���|�O�o�•�V�•�G�•�U���R�O�D�U�D�N���N�D�U�ú�Õ�P�Õ�]�D���o�Õ�N�D�U���>���@�� 
�(�N�V�H�U�M�L�� �D�Q�D�O�L�]�L�� �G�D�K�D�� �J�H�U�o�H�N�o�L�� �E�L�U�� �\�D�N�O�D�ú�Õ�P��
�V�X�Q�G�X�÷�X�Q�G�D�Q�� �o�R�N�� �G�D�K�D�� �I�D�]�O�D�� �W�H�U�F�L�K�� �H�G�L�O�H�Q�� �E�L�U��
metottur.  
   �ø�Q�F�H�O�H�P�H�V�L�� �\�D�S�Õ�O�D�Q�� �V�L�V�W�H�P�L�Q�� �W�H�U�P�R�G�L�Q�D�P�L�N��
�D�Q�D�O�L�]�L�Q�L�Q�� �\�D�S�Õ�O�P�D�V�Õ�� �L�o�L�Q�� �D�ú�D�÷�Õ�G�D�N�L�� �N�D�E�X�O�O�H�U��
�\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� 

�|  �d�H�Y�U�H���V�Õ�F�D�N�O�Õ�÷�Õ�����7o�����Y�H���E�D�V�Õ�Q�o�Õ�����3o�����������ƒ�&��
�Y�H���������������N�3�D���R�O�D�U�D�N���D�O�Õ�Q�P�Õ�ú�W�Õ�U������ 

�|  Kinetik, potansiyel ve kimyasal enerji 
�G�H�÷�L�ú�L�P�O�H�U�L�� �W�•�P�� �V�L�V�W�H�P�� �E�R�\�X�Q�F�D�� �L�K�P�D�O��
�H�G�L�O�P�L�ú�W�L�U���� 

�|  �7�•�P�� �D�N�Õ�ú�O�D�U�� �Y�H�� �V�L�V�W�H�P�� �E�L�O�H�ú�H�Q�O�H�U�L�� �K�H�U��
�]�D�P�D�Q�� �o�D�O�Õ�ú�P�D�� �V�Õ�F�D�N�O�Õ�÷�Õ�� �Y�H�� �E�D�V�Õ�Q�F�Õ�Q�G�D��
�o�D�O�Õ�ú�P�D�N�W�D�G�Õ�U�����|  �6�L�V�W�H�P���E�L�O�H�ú�H�Q�O�Hrinden 
�R�O�D�Q���Õ�V�Õ���N�D�\�Õ�S�O�D�U�Õ���L�K�P�D�O���H�G�L�O�P�L�ú�W�L�U���� 

�|  �7�•�P���V�L�V�W�H�P�L�Q���K�H�U���]�D�P�D�Q���N�D�U�D�U�O�Õ���D�N�Õ�ú���Y�H��
�N�D�U�D�U�O�Õ�� �K�D�O�� �N�R�ú�X�O�O�D�U�Õ�Q�G�D�� �R�O�G�X�÷�X�� �N�D�E�X�O��
�H�G�L�O�P�L�ú�W�L�U���� 

  
�����������.�•�W�O�H���'�H�Q�J�H�V�L�� 
   �.�D�U�D�O�Õ���K�D�O���Y�H���D�N�Õ�ú���ú�D�U�W�O�D�U�Õ�Q�G�D���N�•�W�O�H���N�R�U�X�Q�X�P���G�H�Q�N�O�H�P�L��
�D�ú�D�÷�Õ�G�D�N�L���J�L�E�L���L�I�D�G�H���H�G�L�O�H�E�L�O�L�U������ 

�Ã���“�6 �• 
L���Ã���“�6 �­                    (1)    
Burada �“�6 �N�•�W�O�H�� �G�H�E�L�V�L�G�L�U���� �D�O�W�� �L�Q�G�L�V�O�H�U�� �J�� �Y�H�� �o�� �L�V�H��
�N�R�Q�W�U�R�O���K�D�F�P�L�Q�H���J�L�U�H�Q���Y�H���o�Õ�N�D�Q�O�D�U�Õ���L�I�D�G�H���H�W�P�H�N�W�H�G�L�U������ 
  
3.2. Enerji Dengesi   
   �.�D�U�D�O�Õ���K�D�O���Y�H���D�N�Õ�ú���ú�D�U�W�O�D�U�Õ�Q�G�D�����N�L�Q�H�W�L�N���Y�H��
�S�R�W�D�Q�V�L�\�H�O���H�Q�H�U�M�L���G�H�÷�L�ú�L�P�O�H�U�L���L�K�P�D�O���H�G�L�O�L�U�V�H���H�Q�H�U�M�L��
�G�H�Q�J�H���G�H�Q�N�O�H�P�L���D�ú�D�÷�Õ�G�D�N�L���J�L�E�L���\�D�]�Õ�O�D�E�L�O�L�U�����Ã���“�6 �• �Ž�• 


E���Ã���}�6 �• 
E���Ã���ƒ�6 �• 
L���Ã���“�6 �­���Ž�­��+ �Ã���}�6 �­��+ �Ã���ƒ�6 �­(2)       
                                

Burada �}�6 ve �ƒ�6 �V�Õ�U�D�V�Õ�\�O�D���Õ�V�Õ���Y�H���L�ú���W�U�D�Q�V�I�H�U���K�Õ�]�O�D�U�Õ�Q�Õ���Y�H��
�Ž �|�]�J�•�O���H�Q�W�D�O�S�L�\�L���J�|�V�W�H�U�P�H�N�W�H�G�L�U������ 
  

3.3. Entropi dengesi   
   �7�H�U�P�R�G�L�Q�D�P�L�÷�L�Q���L�N�L�Q�F�L���\�D�V�D�V�Õ���N�X�O�O�D�Q�Õ�O�D�U�D�N���H�Q�W�U�R�S�L��
�G�H�Q�J�H���G�H�Q�N�O�H�P�L���D�ú�D�÷�Õ�G�D�N�L���J�L�E�L���L�I�D�G�H���H�G�L�O�H�E�L�O�L�U���� 

�6 
 �Ã���“�6 �• �™�•  �€�• �6
 �“�6 �­���™�­          (3)  

  
  
  

   Burada �™ �|�]�J�•�O�� �H�Q�W�U�R�S�L�\�L�� �Y�H���•�6 �ò �H�Q�W�U�R�S�L�� �•�U�H�W�L�P��
�K�Õ�]�Õ�Q�Õ�� �J�|�V�W�H�U�P�H�N�W�H�G�L�U���� �(�Q�H�U�M�L�Q�L�Q�� �D�N�V�L�Q�H�� �H�Q�W�U�R�S�L����
sistemdeki tersinmezlikler sebebiyle korunmaz. 
�6�L�V�W�H�P�G�H�Q���o�Õ�N�D�Q���H�Q�W�U�R�S�L���J�L�U�H�Q�G�H�Q���G�D�K�D���E�•�\�•�N�W�•�U���Y�H��
�E�X�� �I�D�U�N�� �H�Q�W�U�R�S�L�� �•�U�H�W�L�P�L�� �R�O�D�U�D�N�� �L�V�L�P�O�H�Q�G�L�U�L�O�L�U�� �Y�H��
entropi denge denkleminde belirtilmelidir.   
  
3.4. Ekserji Dengesi   
   �(�N�V�H�U�M�L���� �o�H�Y�U�H�V�L�\�O�H�� �H�W�N�L�O�H�ú�L�P�G�H�� �R�O�D�Q�� �E�L�U�� �S�U�R�V�H�V�W�H�Q��
�H�O�G�H���H�G�L�O�H�E�L�O�H�F�H�N���P�D�N�V�L�P�X�P���L�ú���R�O�D�U�D�N���W�D�Q�Õ�P�O�D�Q�D�E�L�O�L�U��
[8]. �6�L�V�W�H�P���L�o�L���Õ�V�Õ���W�U�D�Q�V�I�H�U�L���Y�H���V�L�V�W�H�P�L�Q���o�H�Y�U�H�\�O�H���R�O�D�Q��
�Õ�V�Õ�� �W�U�D�Q�V�I�H�U�L���� �V�L�V�W�H�P�� �Y�H�� �o�H�Y�U�H�� �D�U�D�V�Õ�Q�G�D�� �|�Q�H�P�O�L��
�P�L�N�W�D�U�G�D�� �V�Õ�F�D�N�O�Õ�N�� �I�D�U�N�Õ�Q�Õ�� �P�H�\�G�D�Q�D�� �J�H�W�L�U�L�U���� �%�X��
�V�Õ�F�D�N�O�Õ�N�� �I�D�U�N�Õ�� �V�L�V�W�H�P�G�H�� �W�H�U�V�L�Q�P�H�]�O�L�N�O�H�U�H�� �V�H�E�H�S�� �R�O�X�U����
�.�D�\�E�H�G�L�O�H�Q���Y�H���J�H�U�L���G�|�Q�G�•�U�•�O�H�P�H�\�H�Q���E�X���H�Q�H�U�M�L���N�D�\�E�Õ��
�V�L�V�W�H�P�� �S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ�� �D�]�D�O�W�Õ�U���� �6�L�V�W�H�P�G�H�N�L�� �H�Q�H�U�M�L��
�N�D�\�Õ�S�O�D�U�Õ�Q�Õ�Q�� �E�H�O�L�U�O�H�Q�P�H�V�L�� �V�L�V�W�H�P�� �S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ��
�D�U�W�Õ�U�P�D�\�D�� �\�D�U�G�Õ�P�F�Õ�� �R�O�X�U���� �*�H�Q�H�O�� �H�N�Verji denge 
�G�H�Q�N�O�H�P�L���D�ú�D�÷�Õ�G�D�N�L���J�L�E�L���Y�H�U�L�O�H�E�L�O�L�U���� 
 �Ã���“�6 �• �‹�ž�• 
E���Ã���q�6 �ž�} �• 
E���Ã���q�6 �ž�ƒ �• 
L���Ã���“�6 �­��

�‹�ž�­ �6 
 �Ã���q�6 �ž�ƒ �­��+ �q�6 �ž�Ÿ                               (4)  

  

   Burada �q�6�ž�}  ve �q�6�ž�ƒ  �V�Õ�U�D�V�Õ�\�O�D�� �Õ�V�Õ�� �Y�H�� �L�ú�H�� �L�O�L�ú�N�L�Q��
�H�N�V�H�U�M�L�� �W�U�D�Q�V�I�H�U�� �K�Õ�]�O�D�U�Õ�Q�Õ�� �J�|�V�W�H�U�L�U�� �Y�H�� �D�ú�D�÷�Õ�G�D�N�L�� �J�L�E�L��
ifade edilebilir.   

�q�6 �ž�}  = ( 
Ú 
F���€�€�•) �}�6                           (5)  

 �q�6 �ž�ƒ  = �ƒ�6                    (6)  
  

�q�6�ž�•, �q�6�ž�­ ve �q�6�ž�Ÿ �L�V�H�� �V�Õ�U�D�V�Õ�\�O�D�� �J�L�U�H�Q�� �H�N�V�H�U�M�L���� �o�Õ�N�D�Q��
�H�N�V�H�U�M�L�� �Y�H�� �V�L�V�W�H�P�� �W�H�U�V�L�Q�P�H�]�O�L�N�O�H�U�L�Q�L�� �W�D�Q�Õ�P�O�D�\�D�Q��
�H�N�V�H�U�M�L���\�Õ�N�Õ�P���K�Õ�]�Õ�G�Õ�U���>���@������ 
   �%�L�U�� �P�D�G�G�H�Q�L�Q�� �D�N�Õ�ú�Õ�Q�Õ�Q�� �H�N�V�H�U�M�L�V�L���� �o�H�Y�U�H�V�L�\�O�H��
�H�W�N�L�O�H�ú�L�P�G�H�� �R�O�D�Q�� �E�L�U�� �V�L�V�W�H�P�L�Q�� �N�H�Q�G�L�� �|�]�J�•�Q��
�G�X�U�X�P�X�Q�G�D�Q�� �o�H�Y�U�H�V�H�O�� �G�X�U�X�P�D�� �J�|�W�•�U�•�O�G�•�÷�•�Q�G�H��
�V�D�÷�O�D�Q�D�E�L�O�H�F�H�N�� �P�D�N�V�L�P�X�P�� �L�ú�� �P�L�N�W�D�U�Õ�� �R�O�D�U�D�N��
�W�D�Q�Õ�P�O�D�Q�D�E�L�O�L�U���� �%�L�U�� �D�N�Õ�ú�O�D�� �L�O�J�L�O�L�� �H�N�V�H�U�M�L�� �G�|�U�W�� �D�Q�D��
�X�Q�V�X�U�G�D�Q�� �R�O�X�ú�X�U���� �I�L�]�L�N�V�H�O�� �H�N�V�H�U�M�L���� �N�L�P�\�D�V�D�O�� �H�N�V�H�U�M�L����
kinetik ekserji ve potansiyel ekserji [10]. Sunulan bu 
�o�D�O�Õ�ú�P�D�G�D�� �N�L�P�\�D�V�D�O���� �N�L�Q�H�W�L�N�� �Y�H�� �S�R�W�D�Q�V�L�\�H�O�� �H�N�V�H�U�M�L��
terimleri ihmal e�G�L�O�G�L�÷�L�� �L�o�L�Q�� �V�D�G�H�F�H�� �I�L�]�L�N�V�H�O�� �H�N�V�H�U�M�L��
�W�H�U�L�P�L���D�ú�D�÷�Õ�G�D���Y�H�U�L�O�G�L�÷�L���J�L�E�L���W�D�Q�Õ�P�O�D�Q�P�Õ�ú�W�Õ�U�������� 

�‹�ž�Œ�•�  = �Ž 
F���Ž�• 
F �€�•(�™ 
F���™�•)                 (7)  



���o���]�Œ�����À�����P�Ì�š�º�Œ�l�U �-�H�R�W�H�U�P�D�O���*�•�o���'�H�V�W�H�N�O�L���%�|�O�J�H�V�H�O���(�Q�H�U�M�L���'�|�Q�•�ú�•�P���6�L�V�W�H�P�L�Q�L�Q���7�H�U�P�R�G�L�Q�D�P�L�N���$�Q�D�O�L�]�L�����,�6�$�6���������������7�h�5�.�ø�<�(  

  

   Burada �Ž ve �Ž�• �V�Õ�U�D�V�Õ�\�O�D���J�H�U�o�H�N���G�X�U�X�P�G�D���Y�H���U�H�I�H�U�D�Q�V��
�o�H�Y�U�H���G�X�U�X�P�X�Q�G�D���N�L���|�]�J�•�O���H�Q�W�D�O�S�L�O�H�U�L�����™ ve �™�• �L�V�H���J�H�U�o�H�N��
�G�X�U�X�P�G�D�� �Y�H�� �U�H�I�H�U�D�Q�V�� �o�H�Y�U�H�� �G�X�U�X�P�X�Q�G�D�� �N�L�� �|�]�J�•�O��
�H�Q�W�U�R�S�L�O�H�U�L���J�|�V�W�H�U�P�H�N�W�H�G�L�U���� 
   �'�H�Q�N�O�H�P�� �������� �L�O�H�� �Y�H�U�L�O�H�Q�� �H�N�V�H�U�M�L�� �\�Õ�N�Õ�P�� �L�I�D�G�H�V�L�� ���q�6�ž�Ÿ) 

�G�R�÷�U�X�G�D�Q���H�Q�W�U�R�S�L���R�O�X�ú�X�P�X�\�O�D���L�O�J�L�O�L�G�L�U���Y�H���D�ú�D�÷�Õ�G�D�N�L���J�L�E�L��

hesaplanabilir.  

 �q�6 �ž�Ÿ = �€�•�•�6 �ò                       (8)  

   �(�Q�W�H�J�U�H�� �V�L�V�W�H�P�� �E�L�O�H�ú�H�Q�O�H�U�L�Q�L�Q�� �K�H�S�V�L�� �L�o�L�Q�� �N�•�W�O�H����
�H�Q�H�U�M�L�����H�Q�U�R�S�L���Y�H���H�N�V�H�U�M�L���G�H�Q�J�H���G�H�Q�N�O�H�P�O�H�U�L���\�X�N�D�U�Õ�G�D��
�Y�H�U�L�O�H�Q�� �S�U�R�V�H�G�•�U�O�H�U�� �N�X�O�O�D�Q�Õ�O�D�U�D�N�� �\�D�]�Õ�O�P�Õ�ú�� �Y�H�� �7�D�E�O�R��
���¶�G�H���V�X�Q�X�O�P�X�ú�W�X�U���� 
  

�7�D�E�O�R���������(�Q�W�H�J�U�H���V�L�V�W�H�P���E�L�O�H�ú�H�Q�O�H�U�L�Q�L�Q���N�•�W�O�H�����H�Q�H�U�M�L�����H�Q�W�U�R�S�L���Y�H���H�N�V�H�U�M�L���G�H�Q�J�H���G�H�Q�N�O�H�P�O�H�U�L�� 
�%�L�O�H�ú�H�Q�� �.�•�W�O�H��

dengesi  
Enerji dengesi  Entropi dengesi  Ekserji dengesi  

�,�V�Õ���G�H�÷�L�ú�W�L�U�L�F�L�V�L-I 
(ID-I)  

�I�6 1 = �I�6 2  

�I�6 3 = �I�6 14  

�I�6 1�D1 + �I�6 14�D14 

= �I�6 2�D2 + �I�6 3�D3  

�I�6 1�O1 + �I�6 14�O14 

+ �5�ò�6 �N�P,�+�&
F�+ 

= �I�6 2�O2 + �I�6 3�O3  

�I�6 1�A�T1 + �I�6 14�A�T14 
= �I�6 2�A�T2 + �I�6 3�A�T3 

+ �' �6�T�;,�+�&
F�+  

�*�H�Q�O�H�ú�W�L�U�L�F�L-I  
(Gen-I)  
  

�I�6 4 = �I�6 5  �I�6 4�D4 

= �I�6 5�D5 + �9�6 �C�A�J_�+  
�I�6 4�O4 + �5�ò�6 �N�P,�C�A�J_�+ 

= �I�6 5�O5  

�I�6 4�A�T4 

= �I�6 5�A�T5 + �9�6 �C�A�J_�+ 

+ �' �6�T�;,�C�A�J_�+  

�$�\�U�Õ�ú�W�Õ�U�Õ�F�Õ�����$�\���� �I�6 5 
= �I�6 6 

+ �I�6 9  

�I�6 5�D5 

= �I�6 6�D6 + �I�6 9�D9  
�I�6 5�O5 + �5�ò�6 �N�P,�=�U 

= �I�6 6�O6 + �I�6 9�O9  

�I�6 5�A�T5 = �I�6 6�A�T6 + �I�6 9�A�T9 

+ �'�6�T�;,�=�U  

�7�•�U�E�L�Q�����7�•�U���� �I�6 6 = �I�6 7  �I�6 6�D6 

= �I�6 7�D7 + �9�6 �6�ò�N  

�I�6 6�O6 + �5�ò�6 �N�P,�6�ò�N = �I�6 7�O7  �I�6 6�A�T6 

= �I�6 7�A�T7 + �9�6 �6�ò�N 

+ �'�6�T�&,�6�ò�N  
�,�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�V�L�,�,��
(ID-II)  

�I�6 7 = �I�6 8  

�I�6 14 

= �I�6 15  

�I�6 7�D7 + �I�6 14�D14 

= �I�6 8�D8 + �I�6 15�D15  

�I�6 7�O7 + �I�6 14�O14 

+ �5�ò�6 �N�P,�+�&
F�+�+ 

= �I�6 8�O8 + �I�6 15�O15  

�I�6 7�A�T7 + �I�6 14�A�T14 

= �I�6 8�A�T8 + �I�6 15�A�T15 

+ �' �6�T�;,�+�&
F�+�+  

�*�H�Q�O�H�ú�W�L�U�L�F�L-I  
(Gen-II)  
  

�I�6 9 = �I�6 10  �I�6 9�D9 

= �I�6 10�D10 + �9�6 �C�A�J_�+�+  
�I�6 9�O9 + �5�ò�6 �N�P,�C�A�J_�+�+ 

= �I�6 10�O10  

�I�6 9�A�T9 

= �I�6 10�A�T10 + �9�6 �C�A�J_�+�+ 

+ �' �6�T�;,�C�A�J_�+�+  

�.�D�U�Õ�ú�Õ�P�� �R�G�D�V�Õ��
(Ko)  

�I�6 8 + �I�6 10 

= �I�6 11  

�I�6 8�D8 + �I�6 10�D10 

= �I�6 11�D11  
�I�6 8�O8 + �I�6 10�O10 + �5�ò�6 �N�P,�-�K 

= �I�6 11�O11  

�I�6 8�A�T8 + �I�6 10�A�T10 

= �I�6 11�A�T11 + �'�6�T�;,�-�K  
�,�V�Õ���G�H�÷�L�ú�W�L�U�L�F�L�V�L�,�,�,��
(ID-III)  

�I�6 11 

= �I�6 12  

�I�6 16 

= �I�6 17  

�I�6 11�D11 + �I�6 16�D16 

= �I�6 12�D12 + �I�6 17�D17  

�I�6 11�O11 + �I�6 14�O14 

+ �5�ò�6 �N�P,�+�&
F�+�+�+ 

= �I�6 12�O12 + �I�6 17�O17  

�I�6 11�A�T11 + �I�6 14�A�T14 

= �I�6 12�A�T12 + �I�6 17�A�T17 

+ �' �6�T�;,�+�&
F�+�+�+  

Pompa-I (P-I)  �I�6 12 

= �I�6 13  
�I�6 12�D12 + �9�6 �2
F�+ 

= �I�6 13�D13  
�I�6 12�O12 + �5�ò�6 �N�P,�2
F�+ 

= �I�6 13�O13  

�I�6 12�A�T12 + �9�6 �2
F�+ 

= �I�6 13�A�T13 + �'�6�T�&,�2
F�+  

�-�H�Q�H�U�D�W�|�U�����-�H�Q���� �I�6 2 = �I�6 3  

�I�6 20 
= �I�6 21 

+ �I�6 24  

�I�6 2�D2 + �I�6 20�D20 

= �I�6 3�D3 + �I�6 21�D21 

+ �I�6 24�D24  

�I�6 2�O2 + �I�6 20�O20 

+ �5�ò�6 �N�P,�,�A�J 

= �I�6 3�O3 + �I�6 21�O21 

+ �I�6 24�O24  

�I�6 2�A�T2 + �I�6 20�A�T20 

= �I�6 3�A�T3 + �I�6 21�A�T21 

+ �I�6 24�A�T24 + �'�6�T�;,�,�A�J  

Kondenser 
(Kon)  

�I�6 25 

= �I�6 26  

�I�6 28 

�I�6 25�D25 + �I�6 28�D28 

= �I�6 26�D26 + �I�6 29�D29  

�I�6 25�O25 + �I�6 28�O28 

+ �5�ò�6 �N�P,�-�K�J 

= �I�6 26�O26 + �I�6 29�O29  

�I�6 25�A�T25 + �I�6 28�A�T28 

= �I�6 26�A�T26 + �I�6 29�A�T29 

+ �'�6�T�;,�-�K�J  



���o���]�Œ�����À�����P�Ì�š�º�Œ�l�U �-�H�R�W�H�U�P�D�O���*�•�o���'�H�V�W�H�N�O�L���%�|�O�J�H�V�H�O���(�Q�H�U�M�L���'�|�Q�•�ú�•�P���6�L�V�W�H�P�L�Q�L�Q���7�H�U�P�R�G�L�Q�D�P�L�N���$�Q�D�O�L�]�L�����,�6�$�6��������������

�7�h�5�.�ø�<�(  

= �I�6 29  

�*�H�Q�O�H�ú�P�H�� �Y�D�O�I�L�,��
(Gv-I)   

�I�6 25 = �I�6 
26  

�I�6 25�D25 = �I�6 26�D26  �I�6 25�O25 + �5�ò�6 �N�P,�)�R_�+ 

= �I�6 26�O26  

�I�6 25�A�T25 

= �I�6 26�A�T26 + �'�6�T�;,�)�R_�+  

�(�Y�D�S�R�U�D�W�|�U��
(Eva)  

�I�6 26 

= �I�6 27  

�I�6 30 

= �I�6 31  

�I�6 26�D26 + �I�6 30�D30 

= �I�6 27�D27 + �I�6 31�D31  

�I�6 26�O26 + �I�6 30�O30 

+ �5�ò�6 �N�P,�'�R�= 

= �I�6 27�O27 + �I�6 31�O31  

�I�6 26�A�T26 + �I�6 30�A�T30 

= �I�6 27�A�T27 + �I�6 31�A�T31 

+ �'�6�T�;,�'�R�=  

Absorber (Ab)  �I�6 23 
+ �I�6 27 

= �I�6 18  

�I�6 32 

= �I�6 33  

�I�6 23�D23 + �I�6 27�D27 

+ �I�6 32�D32 

= �I�6 18�D18 + �I�6 33�D33  

�I�6 23�O23 + �I�6 27�O27 

+ �I�6 32�O32 + �5�ò�6 �N�P,�#�> 

= �I�6 18�O18 + �I�6 33�O33  

�I�6 23�A�T23 + �I�6 27�A�T27 

+ �I�6 32�A�T32 

= �I�6 18�A�T18 + �I�6 33�A�T33 

+ �'�6�T�;,�#�>  

Pompa-II (P-II)  �I�6 18 

= �I�6 19  
�I�6 18�D18 + �9�6 �2
F�+�+ 

= �I�6 19�D19  
�I�6 18�O18 + �5�ò�6 �N�P,�2
F�+�+ 

= �I�6 19�O19  

�I�6 18�A�T18 + �9�6 �2
F�+�+ 

= �I�6 19�A�T19 + �'�6�T�&,�2
F�+�+  

�*�H�Q�O�H�ú�P�H�� �Y�D�O�I�L�,�,��
(Gv-II)   

�I�6 22 = �I�6 
23  

�I�6 22�D22 = �I�6 23�D23  �I�6 22�O22 + �5�ò�6 �N�P,�)�R_�+�+ 

= �I�6 23�O23  

�I�6 22�A�T22 

= �I�6 23�A�T23 + �'�6�T�;,�)�R_�+�+  

�,�V�Õ��
�G�H�÷�L�ú�W�L�U�L�F�L�V�L�,�9��
(ID-IV)  

�I�6 19 

= �I�6 20  

�I�6 21 

= �I�6 22  

�I�6 19�D19 + �I�6 21�D21 

= �I�6 20�D20 + �I�6 22�D22  

�I�6 19�O19 + �I�6 21�O21 

+ �5�ò�6 �N�P,�+�&
F�+�8 

= �I�6 20�O20 + �I�6 22�O22  

�I�6 19�A�T19 + �I�6 21�A�T21 

= �I�6 20�A�T20 + �I�6 22�A�T22 

+ �' �6�T�;,�+�&
F�+�8  

  
3.5 Enerji Verimlilik Analizi  
   �%�L�U�� �V�L�V�W�H�P�L�Q�� �S�H�U�I�R�U�P�D�Q�V�� �|�O�o�•�V�•�� �R�O�D�U�D�N�� �H�Q�H�U�M�L��
�Y�H�U�L�P�O�L�O�L�÷�L�� ���Á������ �I�D�\�G�D�O�Õ�� �H�Q�H�U�M�L�� �o�Õ�N�W�Õ�V�Õ�\�O�D�� �J�L�U�H�Q��
�H�Q�H�U�M�L�� �D�U�D�V�Õ�Q�G�D�N�L�� �H�Q�H�U�M�L�� �R�U�D�Q�Õ�� �R�O�D�U�D�N��
�W�D�Q�Õ�P�O�D�Q�D�E�L�O�L�U���>�����@���� 
  

�Ã���Œ�‡�Ÿ�Š�‡�’�� �‹�”�‹�˜�•�• �­���‘�š���™�� 
�Á =                   (9)  

�Ã���•�•�˜�‹�” �‹�”�‹�˜�•�• 
    

�d�)-�2�5�&���� �7�(�$�6�� �Y�H�� �W�•�P�� �V�L�V�W�H�P�L�Q�� �H�Q�H�U�M�L��
�Y�H�U�L�P�O�L�O�L�N���G�H�Q�N�O�H�P�O�H�U�L���D�ú�D�÷�Õ�G�D���Y�H�U�L�O�P�L�ú�W�L�U������ 
  

 �ƒ�6 �”�‹�š             
(10)  

�Á�.�r
F�{�~�o = 
�“�6 
Ý(�Ž
Ú
Ü
F�Ž
Ý)+ �ƒ �6 �| _�u 

  
�} �6 �™�•�º�›�š�“�‡+ �} �6 �™���‰�‡�‘ �™�› 

�Á�€�q�m�• = �“�6 


Û(�Ž
Û
F�Ž
Ü)+ �ƒ �6 �| _�u�u            (11)   

�ƒ �6 �”�‹�š+ �} �6 �™�•�º�›�š�“�‡+ �} �6 ���™���š�“�‡+ �} �6 �™���‰�‡�‘ �™�› 

 

 �Á�•�•�™�š�‹�“ =  �“�6 
Ú(�Ž
Ú
F�Ž
Ü)+ �ƒ�6 �| _�u+ �ƒ�6 �| _�u�u        (12)  
    

Burada �ƒ�6 �”�‹�š �V�L�V�W�H�P�G�H�Q�� �•�U�H�W�L�O�H�Q�� �W�R�S�O�D�P�� �J�•�o��

�R�O�D�U�D�N�� �W�D�Q�Õ�P�O�D�Q�Õ�U�� �Y�H�� �D�ú�D�÷�Õ�G�D�� �N�L�� �J�L�E�L��
hesaplanabilir.  
  

�ƒ�6 �”�‹�š = �ƒ�6 �s�q�”_�u + �ƒ�6 �s�‹�”_�u�u + �ƒ�6 �€�ò�˜       (13)  
  
3.7 Ekserji Verimlilik Analizi  
   �(�N�V�H�U�M�L�� �Y�H�U�L�P�O�L�O�L�÷�L���� �W�H�U�V�L�Q�P�H�]�O�L�N�O�H�U�L��
�N�D�\�Õ�S�O�D�U�G�D�Q�� �D�\�Õ�U�G�Õ�÷�Õ�� �Y�H�� �N�D�\�Õ�S�O�D�U�Õ�� �D�]�D�O�W�W�Õ�÷�Õ�� �L�o�L�Q��
sistem hak�N�Õ�Q�G�D�� �G�D�K�D�� �I�D�]�O�D�� �E�L�O�J�L�� �V�X�Q�D�U���� �(�N�V�H�U�M�L��
�Y�H�U�L�P�O�L�O�L�÷�L�� �D�Q�D�O�L�]�L���� �H�Q�H�U�M�L�� �Y�H�U�L�P�O�L�O�L�÷�L�� �D�Q�D�O�L�]�L�Q�H��
�N�Õ�\�D�V�O�D���V�L�V�W�H�P�L�Q���G�D�K�D���L�\�L���D�Q�O�D�ú�Õ�O�P�D�V�Õ�Q�Õ���V�D�÷�O�D�U���Y�H��
�E�X�� �Q�H�G�H�Q�O�H���V�R�Q���]�D�P�D�Q�O�D�U�G�D�� �G�D�K�D�� �V�Õ�N�� �N�X�O�O�D�Q�Õ�O�D�Q��
bir metottur [12].  
  

�­���‘�‡�” �‹�‘�™�‹�˜�•�• 
�Ò                            (14)  

�•�•�˜�‹�” �‹�‘�™�‹�˜�•�• 
    

�d�)-�2�5�&���� �7�(�$�6�� �Y�H�� �W�•�P�� �V�L�V�W�H�P�L�Q�� �H�N�H�U�M�L��
�Y�H�U�L�P�O�L�O�L�N���G�H�Q�N�O�H�P�O�H�U�L���D�ú�D�÷�Õ�G�D���Y�H�U�L�O�P�L�ú�W�L�U������ 

  
  

 �ƒ�6 �”�‹�š                    
(15)  

�Ò�.�r
F�{�~�o = �“�6 
Ý(�‹�ž
Ú
Ü
F�‹�ž
Ý)+ �ƒ�6 �| _�u 
  
  



���o���]�Œ�����À�����P�Ì�š�º�Œ�l�U �-�H�R�W�H�U�P�D�O���*�•�o���'�H�V�W�H�N�O�L���%�|�O�J�H�V�H�O���(�Q�H�U�M�L���'�|�Q�•�ú�•�P���6�L�V�W�H�P�L�Q�L�Q���7�H�U�P�R�G�L�Q�D�P�L�N���$�Q�D�O�L�]�L�����,�6�$�6���������������7�h�5�.�ø�<�(  

=  
�Ã 
�Ã 

�q�6 �ž�}�™�•�º�›�š�“�‡+ �q�6 �ž�}�™���‰�‡�‘ �™�›  

�Ò�€�q�m�• = �“�6 


Û(�‹�ž
Û
F�‹�ž
Ü)+ �ƒ�6 �| _�u�u       (16)   
�ƒ�6 �”�‹�š+ �q�6 �ž�}�™�•�º�›�š�“�‡+ �q�6 �ž�}���™���š�“�‡+ �q�6 �ž�}�™���‰�‡�‘ �™�› 

 
 �Ò�•�•�™�š�‹�“ =  �“�6 
Ú(�‹�ž
Ú
F�‹�ž
Ü)+ �ƒ�6 �| _�u+ �ƒ�6 �| _�u�u   (17)  

  
�����������3�H�U�I�R�U�P�D�Q�V���N�D�W�V�D�\�Õ�V�Õ��   Tek etkili 
�D�E�V�R�U�S�V�L�\�R�Q�O�X���V�R�÷�X�W�P�D���V�L�V�W�H�P�L�Q�L�Q���Y�H�U�L�P�O�L�O�L�N��
�G�H�÷�H�U�O�H�Q�G�L�U�P�H���D�Q�D�O�L�]�L�Q�G�H���|�Q�H�P�O�L���E�L�U���\�H�U���W�X�W�D�Q��
�H�Q�H�U�M�L���S�H�U�I�R�U�P�D�Q�V���N�D�W�V�D�\�Õ�V�Õ�����o�{�| �‹�”) ve ekserji 
�S�H�U�I�R�U�P�D�Q�V���N�D�W�V�D�\�Õ�V�Õ�����o�{�| �‹�”�����D�ú�D�÷�Õ�G�D�N�L���L�I�D�G�H�G�H�Q��
hesaplanabilir.   

�3�6�'�R�=                    
(18) �%�1�2�A�J = �3�6�,�A�J+ �9�6 �2_�+ 

  

�%�1�2�A�T = ���6�T�,�A�J�3�'�6�T�'�R�=�3+ �9�6 �2_�+                  (19)  
�'  

  
�������6�R�Q�X�o�O�D�U���Y�H���W�D�U�W�Õ�ú�P�D�� 

   �%�|�O�J�H�V�H�O�� �H�Q�H�U�M�L�� �V�L�V�W�H�P�L�Q�L�Q�� �Y�H�� �D�O�W�� �V�L�V�W�H�P�O�H�U�L�Q�L�Q��
�H�N�V�H�U�M�L�� �\�Õ�N�Õ�P�O�D�U�Õ���� �H�N�V�H�U�M�L�� �\�Õ�N�Õ�P�� �R�U�D�Q�O�D�U�Õ���� �H�Q�H�U�M�L��
�Y�H�U�L�P�O�L�O�L�N�O�H�U�L�� �Y�H�� �H�N�V�H�U�M�L�� �Y�H�U�L�P�O�L�O�L�N�O�H�U�L�� �7�D�E�O�R�� ���¶�G�H��
�Y�H�U�L�O�P�L�ú�W�L�U���� �%�X�� �W�D�E�O�R�G�D�Q�� �J�|�U�•�O�H�F�H�÷�L�� �•�]�H�U�H�� �H�Q�� �I�D�]�O�D��
�H�N�V�H�U�M�L���\�Õ�N�Õ�P�Õ���Y�H���H�N�V�H�U�M�L���\�Õ�N�Õ�P���R�U�D�Q�Õ���o�L�I�W���I�D�]�O�Õ���R�U�Janik 
�5�D�Q�N�L�Q�H�� �o�H�Y�U�L�P�L�Q�G�H�� �R�O�P�D�N�W�D�G�Õ�U���� �%�X�� �V�R�Q�X�o�O�D�U�D�� �J�|�U�H��
�H�Q�� �I�D�]�O�D�� �H�Q�W�H�J�U�H�� �V�L�V�W�H�P�� �L�\�L�O�H�ú�W�L�U�P�H�V�L�Q�L�Q�� �E�X�U�D�G�D��
�\�D�S�Õ�O�P�D�V�Õ�Q�Õ�Q�� �J�H�U�H�N�O�L�� �R�O�G�X�÷�X�� �J�|�U�•�O�P�H�N�W�H�G�L�U����
�-�H�R�W�H�U�P�D�O�� �H�Q�H�U�M�L�� �G�|�Q�•�ú�•�P�� �D�O�W�� �V�L�V�W�H�P�L�� �H�Q�� �\�•�N�V�H�N��
�H�Q�H�U�M�L�� �Y�H�� �H�N�V�H�U�M�L�� �Y�H�U�L�P�O�L�O�L�N�� �G�H�÷�H�U�O�H�U�L�Q�H�� �V�D�K�L�S�W�L�U����

Bunun nedeni �L�V�H���E�|�O�J�H�V�H�O���H�Q�H�U�M�L���G�|�Q�•�ú�•�P���V�L�V�W�H�P�L�Q�H��
�J�H�U�H�N�O�L���R�O�D�Q���Õ�V�Õ�O���J�•�F�•���V�D�÷�O�Õ�\�R�U���R�O�P�D�V�Õ�G�Õ�U���������������� 

   �6�R�÷�X�W�P�D�� sistemlerinin 
 �G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L�Q�G�H���S�H�U�I�R�U�P�D�Q�V���N�D�W�V�D�\�Õ�O�D�U�Õ�Q�Õ�Q��
incelenmesi genellikle tercih edilen bir yoldur. 
�3�H�U�I�R�U�P�D�Q�V���N�D�W�V�D�\�Õ�O�D�U�Õ���K�Hm enerji ve hem de ekserji 
�D�Q�D�O�L�]�L�Q�H���E�D�÷�O�Õ���R�O�D�U�D�N���K�H�V�D�S�O�D�Q�P�D�N�W�D�G�Õ�U�����ù�H�N�L�O�����¶�G�H�Q��
�J�|�U�•�O�G�•�÷�•���•�]�H�U�H���o�H�Y�U�H���V�Õ�F�D�N�O�Õ�÷�Õ�������ƒ�&�¶�G�H�Q���������ƒ�&�¶�\�H��
�\�•�N�V�H�O�G�L�÷�L�Q�G�H�����H�Q�H�U�M�H�W�L�N���&�2�3���V�D�E�L�W���N�D�O�Õ�U�N�H�Q���D�\�Q�Õ��
�V�Õ�F�D�N�O�Õ���G�H�÷�L�ú�L�P�G�H�Q���H�N�V�H�U�N�H�W�L�N���&�2�3���������������¶�G�H�Q��
���������������G�H�÷�H�U�L�Q�H���\�•�N�V�H�O�G�L�÷�L���J�|�U�•�Omektedir.    

�D�E�V�R�U�S�V�L�\�R�Q�O�X�� �V�R�÷�X�W�P�D�� �V�L�W�H�P�L�Q�L�Q�� �&�2�3en ve COPex 
�G�H�÷�L�ú�L�P�O�H�U�L�� 

  
   �d�H�Y�U�H�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q�� �H�Q�W�H�J�U�H�� �V�L�V�W�H�P�� �Y�H�� �D�O�W��
�V�L�V�W�H�P�O�H�U�L�Q�L�Q�� �H�N�V�H�U�M�L�� �\�Õ�N�Õ�P�� �P�L�N�W�D�U�O�D�U�Õ�Q�D�� �R�O�D�Q�� �H�W�N�L�V�L��
�ù�H�N�L�O�� ���¶�G�H�� �J�|�V�W�H�U�L�O�P�L�ú�W�L�U���� �ø�O�J�L�O�L�� �ú�H�N�L�O�G�H�Q�� �J�|�U�•�O�H�F�H�÷�L��
�•�]�H�U�H�� �o�H�Y�U�H�� �V�Õ�F�D�N�O�Õ�÷�Õ�� ���� �ƒ�&�¶�G�H�Q ������ �ƒ�&�¶�\�H�� �D�U�W�Õ�÷�Õ�Q�G�D��
jeotermal enerji destekli entegre sistem ve alt 
�V�L�V�W�H�P�O�H�U�L�Q�L�Q�� �H�N�V�H�U�M�L�� �\�Õ�N�Õ�P�� �P�L�N�W�D�U�O�D�U�Õ�� �D�]�D�O�P�D�N�W�D�G�Õ�U����
�%�X�Q�X�Q���Q�H�G�H�Q�L���W�•�P���V�L�V�W�H�P���L�O�H���D�O�W���V�L�V�W�H�P�O�H�U�L�Q�L�Q���o�H�Y�U�H��
�L�O�H�� �R�O�D�Q�� �V�Õ�F�D�N�O�Õ�N�� �I�D�U�N�Õ�Q�Õ�Q�� �D�]�D�O�P�D�V�Õ�� �Q�H�W�L�F�H�V�L�Q�G�H�� �Õ�V�Õ��
�N�D�\�Õ�S�� �W�U�D�Q�V�I�H�U�� �K�Õ�]�Õ�Q�Õ�Q�� �D�]�D�O�P�D�V�Õ�G�Õ�U���� �7�•�P�� �V�L�V�W�H�P�L�Q��
�H�N�V�H�U�M�L���\�Õ�N�Õ�P���P�L�N�W�D�U�Õ�Q�Õ�Q���E�H�O�L�U�W�L�O�H�Q���G�Õ�ú���R�U�W�D�P���V�Õ�F�D�N�O�Õ�N��
�G�H�÷�L�ú�L�P�L�Q�H�� �E�D�÷�O�Õ�� �R�O�D�U�D�N�� �������������� �N�:�� �G�H�÷�H�U�L�Q�G�H�Q��
���������������N�:���G�H�÷�H�U�L�Q�H���D�]�D�O�G�Õ�÷�Õ���E�H�O�L�U�O�H�Q�P�L�ú�W�L�U�������������� 
  
  

 

�ù�H�N�L�O���������d�H�Y�U�H���V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q���W�•�P���V�L�V�W�H�P���Y�H���D�O�W��
�V�L�V�W�H�P�O�H�U�L�Q���H�N�V�H�U�M�L���\�Õ�N�Õ�P���P�L�N�W�D�U�O�D�U�Õ���•�]�H�U�L�Q�H���R�O�D�Q��
etkisi  

  

   �ù�H�N�L�O�� ���¶�G�H�� �o�H�Y�U�H�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q�� �W�•�P�� �V�L�V�W�H�P�� �Y�H�� �D�O�W��
�V�L�V�W�H�P�O�H�U�L�Q�L�Q�� �H�N�V�H�U�M�L�� �Y�H�U�L�P�O�L�÷�L�� �•�]�H�U�L�Q�H�� �R�O�D�Q�� �H�W�N�L�V�L��
�J�|�V�W�H�U�L�O�P�L�ú�W�L�U���� �d�H�Y�U�H�� �V�Õ�F�D�N�O�Õ�÷�Õ�� ���� �ƒ�&�¶�G�H�Q�� ������ �ƒ�&�¶ye 
�D�U�W�Õ�÷�Õ�Q�G�D�� �M�H�R�W�H�U�P�D�O�� �H�Q�H�U�M�L�� �D�O�W�� �V�L�V�W�H�P�L�Q�L�Q�� �H�N�V�H�U�M�L��
�Y�H�U�L�P�O�L�O�L�÷�L�Q�L�Q�� �H�Q�� �D�]�� �G�H�÷�L�ú�W�L�÷�L�� �\�D�Q�L�� �������������¶�G�H�Q��
�������������¶�H�� �\�•�N�V�H�O�G�L�÷�L���� �d�)-ORC alst sisteminin 
�H�N�V�H�U�M�L�� �Y�H�U�L�P�O�L�O�L�÷�L�� �������������¶�G�D�Q�� �������������¶�\�H�� �D�U�W�Õ�÷�Õ����

�7�D�E�O�R���������%�|�O�J�H�V�H�O���H�Q�H�U�M�L���V�L�V�W�H�P�L�Q���Y�H���D�O�W���V�L�V�W�H�P�O�H�U�L�Q�L�Q���W�H�U�P�R�G�L�Q�D�P�L�N���D�Q�D�O�L�]���V�R�Q�X�o�O�D�U�Õ�� 
Alt sistemler  �(�N�V�H�U�M�L���\�Õ�N�Õ�P�Õ��

(kW)  
�(�N�V�H�U�M�L���\�Õ�N�Õ�P���R�U�D�Q�Õ��

(%)  
�(�Q�H�U�M�L���Y�H�U�L�P�O�L�O�L�÷�L��

(%)  
�(�N�V�H�U�M�L���Y�H�U�L�P�O�L�O�L�÷�L��

(%)  
Jeotermal 
sistem  

2840  21,55  42,27  48,34  

�d�)-ORC  
sistemi  

6475  49,14  18,82  23,17  

TEAS sistemi  3862  29,31  16,24  14,37  
�7�•�P���V�L�V�W�H�P�� 13.177  100  38,28  36,39  
  



���o���]�Œ�����À�����P�Ì�š�º�Œ�l�U �-�H�R�W�H�U�P�D�O���*�•�o���'�H�V�W�H�N�O�L���%�|�O�J�H�V�H�O���(�Q�H�U�M�L���'�|�Q�•�ú�•�P���6�L�V�W�H�P�L�Q�L�Q���7�H�U�P�R�G�L�Q�D�P�L�N���$�Q�D�O�L�]�L�����,�6�$�6���������������7�h�5�.�ø�<�(  

�7�(�$�6���D�O�W���V�L�V�W�H�P�L�Q�L�Q���H�N�V�H�U�M�L���Y�H�U�L�P�O�L�O�L�÷�L�� �������������¶�G�H�Q��
�������������¶�H���\�•�N�V�H�O�G�L�÷�L���Y�H���V�R�Q���R�O�D�U�D�N���W�•�P���D�O�W���V�L�V�W�H�P�L�Q�� 
 5 10 15 20 25 30 35 40 
 �d�H�Y�U�H���V�Õ�F�D�N�O�Õ�÷�Õ����oC)   

�ù�H�N�L�O�� ������ �d�H�Y�U�H�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q�� �W�•�P�� �V�L�V�W�H�P�� �Y�H�� �D�O�W��
�V�L�V�W�H�P�O�H�U�L�Q�� �H�N�V�H�U�M�L�� �Y�H�U�L�P�O�L�O�L�÷�L�� �•�]�H�U�L�Q�H�� �R�O�D�Q�� �H�W�N�L�V�L��������
�(�Q�W�H�J�U�H���V�L�V�W�H�P�L�Q���H�Q���|�Q�H�P�O�L���W�D�V�D�U�Õ�P���S�D�U�D�P�H�W�U�H�V�L���R�O�D�Q��
�W�•�U�E�L�Q�� �J�L�U�G�L�� �E�D�V�Õ�Q�F�Õ�Q�Õ�Q�� �W�R�S�O�D�P�� �J�•�o�� �•�U�H�W�L�P�L�� �Y�H�� �d�)-
�2�5�&�� �D�O�W�� �V�L�V�W�H�P�L�Q�� �H�N�V�H�U�M�L�� �Y�H�U�L�P�O�L�O�L�÷�L�Q�H�� �R�O�D�Q�� �H�W�N�L�V�L��
�ù�H�N�L�O�����¶�G�H���V�X�Q�X�O�P�X�ú�W�X�U�����6�L�V�W�H�P�L�Q���o�D�O�Õ�ú�P�D���E�D�V�Õ�Q�F�Õ�Q�Õ�Q��
���� �N�3�D�� �R�O�G�X�÷�X�� �J�|�]�� �|�Q�•�Q�H�� �D�O�Õ�Q�G�Õ�÷�Õ�Q�G�D���� �ú�H�N�L�O�G�H�Q��
�J�|�U�•�O�G�•�÷�•���•�]�H�U�H���W�•�U�E�L�Q���J�L�U�G�L���E�D�V�Õ�Q�F�Õ�Q�Õ�Q�������N�3�D�¶�G�D�Q��������
�N�3�D���G�H�÷�H�U�L�Q�H���\�•�N�V�H�O�G�L�÷�L�Q�G�H���d�)-ORC alt sisteminden 
�W�R�S�O�D�P���J�•�o���•�U�H�W�L�P�L���������������N�:���G�H�÷�H�U�L�Q�G�H�Q�����������������N�:��
�G�H�÷�H�U�L�Q�H�� �\�•�N�V�H�O�P�H�N�W�H�G�L�U���� �$�\�Q�Õ�� �]�D�P�D�Q�G�D�� �E�H�O�L�U�W�L�O�H�Q��
�P�L�N�W�D�U�G�D�N�L�� �W�•�U�E�L�Q�� �J�L�U�G�L�� �E�D�V�Õ�Q�F�Õ�Q�Õ�Q�� �D�U�W�P�D�V�Õ�� �G�X�U�X�P�X��
�d�)-�2�5�&�� �V�L�V�W�H�P�L�Q�L�Q�� �H�N�V�H�U�M�L�� �Y�H�U�L�P�O�L�O�L�N�� �G�H�÷�H�U�L�Q�L��
�������������¶�G�D�Q�� �������������¶�H�� �N�D�G�D�U�� �G�H�÷�L�ú�W�L�÷�L�� �J�|�U�•�O�P�•�ú�W�•�U����
�%�X�Q�X�Q���Q�H�G�H�Q�L���d�)�2�5�&���D�O�W���V�L�V�W�H�P�L�Q�H���D�L�W���R�O�D�Q���W�•�U�E�L�Q�L�Q��
�J�L�U�G�L�� �D�N�Õ�ú�N�D�Q�Õ�Q�Õ�Q�� �H�Q�W�U�R�S�L�� �L�o�H�U�L�÷�L�Q�L�Q�� �D�U�W�D�Q�� �o�D�O�Õ�ú�P�D��
�D�N�Õ�ú�N�D�Q���E�D�V�Õ�Q�F�Õ���L�O�H���D�U�W�P�D�V�Õ�G�Õ�U���������� 

 

�ù�H�N�L�O���������7�•�U�E�L�Q���J�L�U�G�L���E�D�V�Õ�Q�F�Õ�Q�Õ�Q���W�R�S�O�D�P���J�•�o���•�U�H�W�L�P�L��
�Y�H���d�)-�2�5�&���D�O�W���V�L�V�W�H�P�L�Q���H�N�V�H�U�M�L���Y�H�U�L�P�O�L�O�L�÷�L�Q�H���R�O�D�Q��
etkisi  

   �������� �ƒ�&�¶�G�H�Q�� �������� �ƒ�&�¶�\�H�� �D�U�W�D�Q�� �M�H�R�W�H�U�P�D�O�� �N�D�\�Q�D�N��
�V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q�� �W�R�S�O�D�P�� �J�•�o�� �•�U�H�W�L�P�L�� �Y�H�� �W�•�P�� �V�L�V�W�H�P�L�Q��
�H�N�V�H�U�M�L�� �Y�H�U�L�P�O�L�O�L�÷�L�Q�H�� �R�O�D�Q�� �H�W�N�L�V�L�� �ù�H�N�L�O�� ���¶�G�D��
�J�|�V�W�H�U�L�O�P�L�ú�W�L�U�����-�H�R�W�H�U�P�D�O���D�N�Õ�ú�N�D�Q���V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q�����������ƒ�&��
�R�O�G�X�÷�X�� �N�D�E�X�O�� �H�G�L�O�G�L�÷�L�� �J�|�]�� �|�Q�•�Q�H�� �D�O�Õ�Q�Õ�U�V�D���� �ú�H�N�L�O�G�H�Q��
�J�|�U�•�O�G�•�÷�•�� �•�]�H�U�H�� �M�H�R�W�H�U�P�D�O�� �D�N�Õ�ú�N�D�Q�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q��

�E�H�O�L�U�W�L�O�H�Q�� �G�H�÷�L�ú�L�P�L�Q�H�� �E�D�÷�O�Õ�� �R�O�D�U�D�N�� �d�)�2�5�&�� �D�O�W��
�V�L�V�W�H�P�L�Q�G�H�Q�� �V�D�÷�O�D�Q�D�Q�� �W�R�S�O�D�P�� �J�•�o�� �•�U�H�W�L�P�L�Q�L�Q�� ������������
�N�:�� �G�H�÷�H�U�L�Q�G�H�Q�� ������������ �N�:�� �G�H�÷�H�U�L�Q�H�� �\�•�N�V�H�G�L�÷�L��
�E�H�O�L�U�O�H�Q�P�L�ú�W�L�U���� �$�\�Q�Õ�� �]�D�P�D�Q�G�D�� �E�H�O�L�U�W�L�O�H�Q�� �P�L�N�W�D�U�G�D�N�L��
�M�H�R�W�H�U�P�D�O�� �D�N�Õ�ú�N�D�Q�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q�� �D�U�W�P�D�V�Õ�� �G�X�U�X�P�X�Q�G�D��
�W�•�P�� �V�L�V�W�H�P�L�Q�L�Q�� �H�N�V�H�U�M�L�� �Y�H�U�L�P�O�L�O�L�N�� �G�H�÷�H�U�L�Q�L�Q��
�������������¶�G�H�Q�� �������������¶�H�� �N�D�G�D�U�� �D�U�W�W�Õ�÷�Õ�� �J�|�U�•�O�P�•�ú�W�•�U����
�%�X�Q�X�Q�� �Q�H�G�H�Q�L�� �D�U�W�D�Q�� �M�H�R�W�H�U�P�D�O�� �D�N�Õ�ú�N�D�Q�� �V�Õ�F�D�N�O�Õ�÷�Õ�� �L�O�H��
�G�D�K�D�� �I�D�]�O�D�� �Õ�V�Õ�� �J�L�U�G�L�V�L�Q�L�Q�� �D�O�W�� �V�L�V�W�H�P�O�H�U�H�� �D�N�W�D�U�Õ�O�Õ�\�R�U��
�R�O�P�D�V�Õ�G�Õ�U������������ 

 

�ù�H�N�L�O���������-�H�R�W�H�U�P�D�O���N�D�\�Q�D�N���V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q���W�R�S�O�D�P���J�•�o��
�•�U�H�W�L�P�L���Y�H���W�•�P���V�L�V�W�H�P�L�Q���H�N�V�H�U�M�L���Y�H�U�L�P�O�L�O�L�÷�L�Q�H���R�O�D�Q��
etkisi  

  

�������'�H�÷�H�U�O�H�Q�G�L�U�P�H�� 

   �%�X���o�D�O�Õ�ú�P�D�G�D�����M�H�R�W�H�U�P�D�O���H�Q�H�U�M�L���G�H�V�W�H�N�O�L���E�|�O�J�H�V�H�O��
�H�Q�H�U�M�L�� �V�L�V�W�H�P�L�� �L�K�W�L�\�D�o�� �G�X�\�X�O�D�Q�� �H�O�H�N�W�U�L�N���� �Õ�V�Õ�W�P�D����
�V�R�÷�X�W�P�D�� �Y�H���V�Õ�F�D�N���V�X���•�U�H�W�L�P�L���L�o�L�Q���H�Q�W�H�J�U�H���V�L�V�W�H�P�L�Q��
�W�D�V�D�U�Õ�P�Õ�� �Y�H�� �W�H�U�P�R�G�L�Q�D�P�L�N�� �D�Q�D�O�L�]�L�� �Y�H�U�L�O�P�L�ú�W�L�U����������
Jeotermal enerji gibi yenilenebilir enerjiye 
�G�D�\�D�Q�D�Q�� �H�Q�W�H�J�U�H�� �V�L�V�W�H�P���� �I�R�V�L�O�� �\�D�N�Õ�W�� �N�X�O�O�D�Q�D�Q��
sistemlerd�H�Q���I�D�U�N�O�Õ���R�O�D�U�D�N���o�Õ�N�W�Õ���•�U�•�Q�O�H�U�L�Q�L�Q���D�U�]�Õ�Q�G�D��
�o�H�Y�U�H�\�L�� �N�L�U�O�H�W�P�H�G�L�÷�L�Q�G�H�Q�� �L�Q�V�D�Q�O�Õ�N�� �L�o�L�Q�� �o�R�N��
�|�Q�H�P�O�L�G�L�U�����-�H�R�W�H�U�P�D�O���H�Q�H�U�M�L�\�H���G�D�\�D�O�Õ���H�Q�W�H�J�U�H���V�L�V�W�H�P��
�W�D�V�D�U�Õ�P�Õ�Q�Õ�Q�� �J�H�O�L�ú�W�L�U�L�O�P�H�V�L�� �L�o�L�Q�� �W�H�U�P�R�G�L�Q�D�P�L�N��
�D�Q�D�O�L�]�H�� �G�D�\�D�O�Õ���G�D�K�D�� �I�D�]�O�D�� �D�U�D�ú�W�Õ�U�P�D�O�D�U�Õ�Q�� �\�D�S�Õ�O�P�D�V�Õ��
gereklidir. Termodinam�L�N�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H��
�o�D�O�Õ�ú�P�D�O�D�U�Õ�����(�(�6���P�•�K�H�Q�G�L�V�O�L�N���\�D�]�Õ�O�Õ�P���S�U�R�J�U�D�P�Õ���L�O�H��



���o���]�Œ�����À�����P�Ì�š�º�Œ�l�U �-�H�R�W�H�U�P�D�O���*�•�o���'�H�V�W�H�N�O�L���%�|�O�J�H�V�H�O���(�Q�H�U�M�L���'�|�Q�•�ú�•�P���6�L�V�W�H�P�L�Q�L�Q���7�H�U�P�R�G�L�Q�D�P�L�N���$�Q�D�O�L�]�L�����,�6�$�6���������������7�h�5�.�ø�<�(  

�J�H�U�o�H�N�O�H�ú�W�L�U�L�O�P�L�ú�W�L�U���� �d�D�O�Õ�ú�P�D�G�D�Q�� �H�O�G�H�� �H�G�L�O�H�Q��
�o�Õ�N�W�Õ�O�D�U���D�ú�D�÷�Õ�G�D���Y�H�U�L�O�P�L�ú�W�L�U���� 

�‡ �d�)-�2�5�&�� �D�O�W�� �V�L�V�W�H�P�L�Q�L�Q�� �H�N�V�H�U�M�L�� �\�Õ�N�Õ�P��
�P�L�N�W�D�U�Õ�� �G�L�÷�H�U�� �D�O�W�� �V�L�V�W�H�P�O�H�U�G�H�Q�� �G�D�K�D��
�\�•�N�V�H�N�W�L�U���� 

�‡ �(�Q���\�•�N�V�H�N���H�N�V�H�U�M�L���Y�H�U�L�P�O�L�O�L�÷�L�Q�H���M�H�R�W�H�U�P�D�O��
�D�O�W���V�L�V�W�H�P�L���X�O�D�ú�P�D�N�W�D�G�Õ�U�������� 

�‡ �d�H�Y�U�H�� �V�Õ�F�D�N�O�Õ�÷�Õ�� �H�Q�W�H�J�U�H�� �V�L�V�W�H�P�L�Q�� �Y�H�� �W�•�P��
�D�O�W�� �V�L�V�W�H�P�O�H�U�L�Q�L�Q�� �H�N�V�H�U�M�L�� �\�Õ�N�Õ�P��
�P�L�N�W�D�U�O�D�U�Õ�Q�Õ�� �D�]�D�O�W�Õ�U�N�H�Q�� �H�N�V�H�U�M�L��
�Y�H�U�L�P�O�L�O�L�N�O�H�U�L�Q�L���D�U�W�W�Õ�U�P�D�N�W�D�G�Õ�U������ 

�‡ �$�U�W�D�Q�� �W�•�U�E�L�Q�� �J�L�U�G�L�� �E�D�V�Õ�Q�F�Õ�� �W�R�W�D�O�� �J�•�o��
�•�U�H�W�L�P�L�Q�L���Y�H���d�)-�2�5�&���V�L�V�W�H�P���Y�H�U�L�P�O�L�O�L�÷�L�Q�L��
�D�U�W�Õ�U�P�D�N�W�D�G�Õ�U���� 

�‡ �$�U�W�D�Q���M�H�R�W�H�U�P�D�O���N�D�\�Q�D�N���V�Õ�F�D�N�O�Õ�÷�Õ���W�R�W�D�O���J�•�o��
�•�U�H�W�L�P�L�� �Y�H�� �H�Q�W�H�J�U�H�� �V�L�V�W�H�P�� �H�N�V�H�U�M�L��
�Y�H�U�L�P�O�L�O�L�÷�L���•�]�H�U�L�Q�H���S�R�]�L�W�L�I���H�W�N�L�\�H���V�D�K�L�S�W�L�U���������� 
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�g�]�H�W �±�<�H�Q�L�O�L�N�o�L���V�R�÷�X�W�P�D �W�H�N�Q�R�O�R�M�L�O�H�U�L���D�U�D�V�Õ�Q�G�D���\�H�U���D�O�D�Q �Õ�V�Õ���E�R�U�X�O�D�U�Õ, �V�D�K�L�S���R�O�G�X�÷�X���|�]�J�•�Q��karakteristikler �V�H�E�H�E�L�\�O�H���V�R�Q���\�Õ�O�O�D�U�G�D��
�|�Q�H�P�O�L�� �E�L�U�� �D�U�D�ú�W�Õ�U�P�D�� �D�O�D�Q�Õ�� �R�O�D�U�D�N�� �R�U�W�D�\�D�� �o�Õ�N�P�D�N�W�D�G�Õ�U�����,�V�Õ�� �E�R�U�X�O�D�U�Õ���� �W�D�ú�Õ�Q�Õ�P�O�D�� �Õ�V�Õ�� �J�H�o�L�ú�L�� �Y�H�� �V�Õ�Y�Õ-buhar faz �G�H�÷�L�ú�L�P�L�� �L�O�N�H�O�H�U�Lnden 
�I�D�\�G�D�O�D�Q�Õ�O�D�U�D�N, �Õ�V�Õ�Q�Õ�Q���E�L�U���E�|�O�J�H�G�H�Q���E�D�ú�N�D���E�L�U���E�|�O�J�H�\�H���D�N�W�D�U�Õ�O�P�D�V�Õ�Q�Õ���V�D�÷�O�D�\�D�Q pasif ciha�]�O�D�U�G�Õ�U�����<�•�]�H�\�O�H�U�L�Q���V�R�÷�X�W�X�O�P�D�V�Õ ve/veya 
�\�•�]�H�\�O�H�U�G�H�� �H�ú�� �V�Õ�F�D�N�O�Õ�N�� �G�D�÷�Õ�O�Õ�P�Õ�� �H�O�G�H���H�G�L�O�P�H�V�L�� �D�P�D�F�Õ�\�O�D �N�X�O�O�D�Q�Õ�O�Õ�Ular���� �%�D�V�L�W�� �\�D�S�Õ�O�Õ�� �R�O�P�D�O�D�U�Õ���� �L�o�H�U�L�V�L�Q�G�H�� �K�D�U�H�N�H�W�O�L�� �S�D�U�o�D��
�E�X�O�X�Q�G�X�U�P�D�P�D�O�D�U�Õ�� �Y�H�� �\�•�N�V�H�N�� �Õ�V�Õ�� �J�H�o�L�ú�� �N�D�S�D�V�L�W�H�O�H�U�L�� �J�L�E�L�� �•�V�W�•�Q�� �|�]�H�O�O�L�N�O�H�U�L�� �Y�D�U�G�Õ�U�����(�Q�� �J�H�Q�H�O�� �ú�H�N�O�L�\�O�H���Õ�V�Õ�� �E�R�U�X�V�X, �L�o�H�U�L�V�L�Q�G�H�� �L�ú��
�D�N�Õ�ú�N�D�Q�Õ���E�X�O�X�Q�D�Q���N�D�S�D�O�Õ���E�L�U�� �K�D�F�L�P olup; �o�R�N���I�D�U�N�O�Õ���J�H�R�P�H�W�U�L�O�H�U�G�H���W�D�V�D�U�O�D�Q�D�E�L�O�L�U�O�H�U. �7�L�F�D�U�L���R�O�D�U�D�N���X�\�J�X�O�D�Q�D�E�L�O�L�U�� �Q�L�W�H�O�L�N�W�H���R�O�P�D�V�Õ��
ve �Õ�V�Õ�O�� �N�R�Q�W�U�R�O�� �D�o�Õ�V�Õ�Q�G�D�Q�� �J�H�O�H�F�H�N�� �E�H�N�O�H�Q�W�L�O�H�U�L�� �N�D�U�ú�Õ�O�D�\�D�E�L�O�H�F�H�N�� �S�R�W�D�Q�V�L�\�H�O�H�� �V�D�K�L�S�� �R�O�P�D�O�D�U�Õ, �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�Q�D�� �R�O�D�Q�� �L�O�J�L�\�L��
�D�U�W�Õ�U�P�D�N�W�D�G�Õ�U���� �%�X�� �o�D�O�Õ�ú�P�D�G�D���� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�Q�Õ�Q�� �W�D�Q�Õ�P�Õ�� �Y�H�� �W�H�P�H�O�� �o�D�O�Õ�ú�P�D�� �S�U�H�Q�V�L�E�L���� �Õ�V�Õ�� �E�R�U�X�V�X�� �W�•�U�O�H�U�L�� �Y�H�� �E�X�� �W�•�U�O�H�U�H�� �|�]�J�•��
�N�D�U�D�N�W�H�U�L�V�W�L�N�O�H�U�����Õ�V�Õ���E�R�U�X�V�X���E�L�O�H�ú�H�Q�O�H�U�L���Y�H���X�\�J�X�O�D�P�D���D�O�D�Q�O�D�U�Õ���L�O�H���L�O�J�L�O�L���E�L�O�J�L�O�H�U���V�X�Q�X�O�D�F�D�N�W�Õ�U������ 
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Abstract �± Among the innovative cooling technologies, heat pipes emerge as an important research area in recent years due to 
their unique characteristics. Heat pipes are passive devices that allow the heat transfer from one region to another by using the 
principle of heat transfer including convection and liquid-vapor phase change. They are used to cool the surfaces and/or to 
achieve a temperature gradient on the surfaces. They have superior properties such as simple structure, having no moving parts 
and having high heat transfer capacities. Most commonly, the heat pipe is a closed volume with a working fluid in it; they can 
be designed in very different geometries. Being commercially viable quality and having the potential to meet future 
expectations for thermal control increases the interest in heat pipes. In this study, information about heat pipes and basic 
operation principle, their types and characteristics, heat pipe components and their application areas are presented. 
 
Keywords - Heat pipe, heat pipe types, thermal management, cooling technologies.

I. �*�ø�5�ø�ù 

�,�V�Õ�O���N�R�Q�W�U�R�O���\�|�Q�W�H�P�O�H�U�L����elektronik ve/veya elektro-mekanik 
si�V�W�H�P�O�H�U�L�Q���X�]�X�Q���|�P�•�U�O�•���N�X�O�O�D�Q�Õ�P�Õ�����S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ�Q���D�U�W�Õ�U�Õ�O�P�D�V�Õ 
ve �P�L�Q�L���P�L�N�U�R�� �E�R�\�X�W�O�D�U�D�� �G�R�÷�U�X�� �J�L�G�H�Q�� �W�D�V�D�U�Õ�P�� �V�•�U�H�o�O�H�U�L�Q�L�Q��
�N�R�O�D�\�O�D�ú�P�D�V�Õ���D�o�Õ�V�Õ�Q�G�D�Q���R�O�G�X�N�o�D���|�Q�H�P�O�L�G�L�U�����%�X���Q�H�G�H�Q�O�H�����E�X���W�•�U��
�V�L�V�W�H�P�O�H�U�G�H�� �D�o�Õ�÷�D�� �o�Õ�N�D�Q�� �Õ�V�Õ�Q�Õ�Q�� �X�]�D�N�O�D�ú�W�Õ�U�Õ�O�P�D�V�Õ�Q�Õ�� �V�D�÷�O�D�\�D�F�D�N��
�H�W�N�L�O�L�� �\�|�Q�W�H�P�O�H�U�H�� �L�K�W�L�\�D�o�� �G�X�\�X�O�P�D�N�W�D�G�Õ�U�����0�H�Y�F�X�W�� �\�|�Q�W�H�P�O�H�U��
�D�U�D�V�Õ�Q�G�D���H�Q���L�O�J�L���o�H�N�L�F�L���R�O�D�Q�O�D�U�G�D�Q���E�L�U�L���Õ�V�Õ���E�R�U�X�O�D�U�Õ�G�Õ�U����         

�,�V�Õ�� �E�R�U�X�V�X �N�D�Y�U�D�P�Õ ilk olarak 1944'te Gaugler [1] 
�W�D�U�D�I�Õ�Q�G�D�Q�� �R�U�W�D�\�D�� �D�W�Õ�O�P�Õ�ú��ve �V�R�Q�U�D�V�Õ�Q�G�D (1962) Trefethen [2] 
�W�D�U�D�I�Õ�Q�G�D�Q�� �H�O�H�� �D�O�Õ�Q�P�Õ�ú�W�Õ�U�� 1963't�H�� �:�\�D�W�W�� �Õ�V�Õ�� �E�R�U�X�V�X�� �S�D�W�H�Q�W��
�E�D�ú�Y�X�U�X�V�X�� �\�D�S�P�Õ�ú�W�Õ�U��[3]. �$�\�Q�Õ���\�Õ�O���L�o�L�Q�G�H�� Los Alamos Ulusal 
�/�D�E�R�U�D�W�X�D�U�Õ�
�Q�G�D��George Grove [4�@�� �X�]�D�\�� �S�U�R�J�U�D�P�Õ�� �Y�H��
�X�\�J�X�O�D�P�D�V�Õ���L�o�L�Q���Õ�V�Õ���E�R�U�X�V�X �•�U�H�W�P�L�ú�W�L�U���� 

�,�V�Õ���E�R�U�X�V�X, �G�•�ú�•�N���V�Õ�F�D�N�O�Õ�N���I�D�U�N�Õ���L�O�H uzun mesafeler boyunca 
�\�•�N�V�H�N�� �P�L�N�W�D�U�G�D���Õ�V�Õ���D�N�W�D�U�Õ�P�Õ���V�D�÷�O�D�\�D�E�L�O�H�Q ve �o�D�O�Õ�ú�P�D 
�V�•�U�H�V�L�Q�F�H �S�R�P�S�D���� �N�R�P�S�U�H�V�|�U�� �J�L�E�L�� �K�H�U�K�D�Q�J�L�� �E�L�U�� �P�H�N�D�Q�L�N��
cihaza gereksinim duymayan oldu�N�o�D�� �H�W�N�L�O�L�� �S�D�V�L�I��bir �Õ�V�Õ��
�W�U�D�Q�V�I�H�U���F�L�K�D�]�Õ�G�Õ�U���� 

�,�V�Õ���E�R�U�X�V�X�Q�X�Q���E�L�O�H�ú�H�Q�O�H�U�L; �N�D�S�D�O�Õ���E�L�U�� �N�D�S (container), fitil li 
�E�L�U���\�D�S�Õ����wicked structure) �Y�H���N�H�Q�G�L���E�X�K�D�U�Õ�\�O�D���G�H�Q�J�H�G�H�� 

 
 

 
�o�D�O�Õ�ú�D�Q���D�]�� �P�L�N�W�D�U�G�D�� �V�Õ�Y�Õ�G�Õ�U (�L�ú�� �D�N�Õ�ú�N�D�Q�Õ, working fluid). 
�d�D�O�Õ�ú�P�D�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�D�� �E�D�÷�O�Õ��olarak���� �Õ�V�Õ�� �E�R�U�X�V�X�� �L�o�H�U�L�V�L�Q�G�H�� su, 
�H�W�D�Q�R�O���� �P�H�W�D�Q�R�O���� �D�P�R�Q�\�D�N�� �Y�E���� �I�D�U�N�O�Õ���L�ú�� �D�N�Õ�ú�N�D�Q�O�D�U�Õ��
�N�X�O�O�D�Q�Õ�O�D�E�L�O�L�U�����,�V�Õ�� �E�R�U�X�O�D�U�Õ�� �J�H�Q�H�O�O�L�N�O�H�� �•�o�� �E�|�O�•�P�G�H�Q��
�R�O�X�ú�P�D�N�W�D�G�Õ�U���� �������� �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �E�|�O�J�H���� �������� �\�R�÷�X�ú�W�X�U�X�F�X�� �E�|�O�J�H��
�Y�H�� �������� �D�G�\�D�E�D�W�L�N�� �E�|�O�J�H�� �,�V�Õ�� �E�R�U�X�V�X�Q�X�� �R�O�X�ú�W�X�U�D�Q�� �\�D�S�Õ��
elem�D�Q�O�D�U�Õ ve �Õ�V�Õ���E�R�U�X�V�X���E�|�O�J�H�O�H�U�L �ù�H�N�L�O�����¶�G�H���Y�H�U�L�O�P�L�ú�W�L�U�� 
 

 
�ù�H�N�L�O���������,�V�Õ���E�R�U�X�V�X���\�D�S�Õ���H�O�H�P�D�Q�O�D�U�Õ [6] 

 �,�V�Õ�� �E�R�U�X�V�X�Q�X�Q�� �o�D�O�Õ�ú�P�D�� �ú�H�N�O�L�� �J�H�Q�H�O�� �R�O�D�U�D�N�� �ú�X�� �ú�H�N�L�O�G�H��
�|�]�H�W�O�H�Q�H�E�L�O�L�U�����%�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ���E�|�O�J�H�V�L�Q�G�H�Q���D�O�Õ�Q�D�Q���Õ�V�Õ���V�R�Q�X�F�X�Q�G�D��
�V�Õ�Y�Õ�� �I�D�]�G�D�N�L�� �D�N�Õ�ú�N�D�Q�� �E�X�K�D�U�� �I�D�]�Õ�Q�D�� �J�H�o�H�U�� �Y�H�� �E�R�U�X�Q�X�Q�� �L�o��
�E�|�O�J�H�V�L�Q�G�H�Q�� �\�R�÷�X�ú�W�X�U�X�F�X�� �E�|�O�J�H�V�L�Q�H�� �G�R�÷�U�X�� �K�D�U�H�N�H�W�� �H�G�H�U����
�<�R�÷�X�ú�W�X�U�X�F�X�� �E�|�O�J�H�V�L�Q�G�H�� �Õ�V�Õ�� �G�Õ�ú�� �R�U�W�D�P�D���D�N�W�D�U�Õ�O�Õ�U ve buhar 
�I�D�]�Õ�Q�G�D�N�L�� �D�N�Õ�ú�N�D�Q�� �W�H�N�U�D�U�� �V�Õ�Y�Õ�� �I�D�]�D�� �J�H�o�H�U�� �%�|�\�O�H�F�H�� �V�Õ�F�D�N�� �E�L�U��
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�\�•�]�H�\�G�H�Q�� �D�O�Õ�Q�D�Q�� �Õ�V�Õ�� �G�D�K�D�� �V�R�÷�X�N�� �E�L�U�� �E�|�O�J�H�\�H�� �D�N�W�D�U�Õ�O�P�Õ�ú�� �R�O�X�U����
�6�Õ�Y�Õ�� �K�D�O�G�H�N�L�� �D�N�Õ�ú�N�D�Q�� �I�L�W�L�O�� �D�G�Õ�� �Y�H�U�L�O�H�Q�� �N�Õ�O�F�D�O�� �\�D�S�Õ�� �•�]�H�U�L�Q�G�H�Q��
�N�Õ�O�F�D�O�O�Õ�N�� �H�W�N�L�V�L�� �L�O�H�� �W�H�N�U�D�U�� �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �E�|�O�J�H�V�L�Q�H�� �G�|�Q�H�U��  Bu 
�L�ú�O�H�P�� �\�R�÷�X�ú�D�Q�� �D�N�Õ�ú�N�D�Q�Õ, �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �E�|�O�J�H�V�L�Q�H�� �J�H�Ui 
�G�|�Q�G�•�U�P�H�N���L�o�L�Q���\�H�W�H�U�O�L���N�Õ�O�F�D�O�O�Õ�N kuvveti �R�O�G�X�÷�X���V�•�U�H�F�H���G�H�Y�D�P��
edecektir. �,�V�Õ�� �D�N�W�D�U�Õ�P�Õ�Q�G�D�N�L�� �I�L�]�L�N�V�H�O�� �P�H�N�D�Q�L�]�P�D�� �I�D�]��
�G�H�÷�L�ú�L�P�L�Q�H���G�D�\�D�Q�G�Õ�÷�Õ���L�o�L�Q �Õ�V�Õ���E�R�U�X�V�X���o�R�N���\�•�N�V�H�N���P�L�N�W�D�U�G�D���Õ�V�Õ��
�D�N�W�D�U�Õ�P�Õ�� �V�D�÷lar. �ù�H�N�L�O�� ���¶�G�H�� �Õ�V�Õ�� �E�R�U�X�V�X�Q�X�Q�� �o�D�O�Õ�ú�P�D�� �ú�H�N�O�L�� �Y�H��
�\�D�S�Õ�V�Õ���Y�H�U�L�O�P�L�ú�W�L�U�� 

 

 
�ù�H�N�L�O��2�����,�V�Õ���E�R�U�X�V�X: �d�D�O�Õ�ú�P�D���ú�H�N�O�L (a) ve �N�H�V�L�W���J�|�U�•�Q�•�ú�• (b)  [5] 

�%�X�� �o�D�O�Õ�ú�P�D�Q�Õ�Q�� �D�P�D�F�Õ���� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�Q�Õ�Q�� �W�D�Q�Õ�P�Õ�� �Y�H�� �W�H�P�H�O��
�o�D�O�Õ�ú�P�D�� �S�U�H�Q�V�L�E�L���� �Õ�V�Õ�� �E�R�U�X�V�X�� �W�•�U�O�H�U�L�� �Y�H�� �E�X�� �W�•�U�O�H�U�H�� �|�]�J�•��
�N�D�U�D�N�W�H�U�L�V�W�L�N�O�H�U�����Õ�V�Õ���E�R�U�X�V�X���E�L�O�H�ú�H�Q�O�H�U�L���Y�H���X�\�J�X�O�D�P�D���D�O�D�Q�O�D�U�Õ���L�O�H��
ilgili bilgil er �V�X�Q�P�D�N�W�Õ�U�� 

II. ISI �%�2�5�8�6�8���7�h�5�/�(�5�ø 

�,�V�Õ�� �E�R�U�X�O�D�U�Õ, �W�D�V�D�U�Õ�P�� �N�R�Q�X�V�X�Q�G�D�� �J�H�Q�L�ú�� �E�L�U�� �H�V�Q�H�N�O�L�÷�H�� �V�D�K�L�S��
�R�O�X�S�����N�X�O�O�D�Q�Õ�P���D�O�D�Q�Õ �Y�H���D�P�D�o�O�D�U�Õ�Q�D���J�|�U�H���o�R�N���I�D�U�N�O�Õ���I�R�U�P�O�D�U�G�D��
�•�U�H�W�L�O�H�E�L�O�P�H�N�W�H�G�L�U�O�H�U. �$�\�U�Õ�F�D���� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�Q�Õ�Q�� �o�D�O�Õ�ú�P�D�V�Õ�Q�Õ��
�V�D�÷�O�D�\�D�Q�� �H�W�N�L�Q�� �N�X�Y�Y�H�W�� �G�H�� �N�X�O�O�D�Q�Õ�P�� �D�P�D�F�Õ�Q�D�� �Y�H�\�D�� �W�D�V�D�U�Õ�P�D��
�J�|�U�H���G�H�÷�L�ú�H�E�L�O�P�H�N�W�H�G�L�U�����/�L�W�H�U�D�W�•�U�G�H���\�H�U���D�O�D�Q���Õ�V�Õ���E�R�U�X�V�X���W�•�U�O�H�U�L��
�D�ú�D�÷�Õ�G�D���G�H�W�D�\�O�Õ���R�O�D�U�D�N���Y�H�U�L�O�P�L�ú�W�L�U��     

A. �*�H�O�H�Q�H�N�V�H�O���,�V�Õ���%�R�U�X�V�X 

�*�H�O�H�Q�H�N�V�H�O���Õ�V�Õ���E�R�U�X�V�X���N�D�Y�U�D�P�Õ�����G�D�L�U�H�V�H�O���Y�H�\�D���G�L�N�G�|�U�W�J�H�Q�V�H�O��
�N�H�V�L�W�H�� �V�D�K�L�S���� �L�o�H�U�L�V�L�Q�G�H�� �E�H�O�O�L�� �E�L�U�� �P�L�N�W�D�U�� �L�ú�� �D�N�Õ�ú�N�D�Q�Õ�� �Y�H�� �I�L�W�L�O��
�E�X�O�X�Q�D�Q�� �N�D�S�D�O�Õ�� �E�L�U�� �K�D�F�P�L�� �L�I�D�G�H�� �H�W�P�H�N�W�H�G�L�U���� �%�X�� �W�•�U�� �Õ�V�Õ��
�E�R�U�X�O�D�U�Õ�Q�G�D�� �V�Õ�Y�Õ�Q�Õ�Q�� �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �E�|�O�•�P�•�Q�H�� �G�|�Q�P�H�V�L�Q�L��
�V�D�÷�O�D�\�D�Q�� �H�W�N�L�Q�� �P�H�N�D�Q�L�]�P�D�� �N�Õ�O�F�D�O�O�Õ�N�� �N�X�Y�Y�H�W�L�G�L�U���� �$�\�U�Õ�F�D���� �Õ�V�Õ��
boru�V�X�� �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �E�|�O�J�H���� �D�G�\�D�E�D�W�L�N�� �E�|�O�J�H�� �Y�H�� �\�R�÷�X�ú�W�X�U�X�F�X��
�E�|�O�J�H�O�H�U�L�Q�L�Q���K�H�U���•�o�•�Q�•���G�H���L�o�H�U�P�H�N�W�H�G�L�U�����,�V�Õ���E�R�U�X�O�D�U�Õ���L�o�L�Q���L�I�D�G�H��
�H�G�L�O�H�Q�� �J�H�Q�H�O�� �\�D�S�Õ�\�D�� �Y�H�� �o�D�O�Õ�ú�P�D�� �S�U�H�Q�V�L�E�L�Q�H�� �V�D�K�L�S�W�L�U�O�H�U����
�<�R�÷�X�ú�W�X�U�X�F�X�� �E�|�O�J�H�V�L�Q�H�� �N�Õ�\�D�V�O�D�� �G�D�K�D�� �V�Õ�F�D�N���R�O�D�Q���E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ��
�E�|�O�J�H�V�L�Q�G�H�� �V�Õ�Y�Õ���I�D�]�G�D�Q���E�X�K�D�U���I�D�]�Õ�Q�D���� �V�R�÷�X�N���R�O�D�Q�� �\�R�÷�X�ú�W�X�U�X�F�X��
�E�|�O�J�H�V�L�Q�G�H�� �L�V�H�� �E�X�K�D�U�� �I�D�]�Õ�Q�G�D�Q�� �V�Õ�Y�Õ�� �I�D�]�Õ�Q�D�� �G�R�÷�U�X�� �I�D�]��
�G�H�÷�L�ú�L�P�O�H�U�L�� �J�H�U�o�H�N�O�H�ú�L�U���� �6�R�Q�X�o�� �R�O�D�U�D�N�� �K�H�U�� �L�N�L�� �X�o�� �E�|�O�J�H�G�H�� �G�H��
�I�D�]�� �G�H�÷�L�ú�L�P�L�� �V�|�]�� �N�R�Q�X�V�X�G�X�U�� �Y�H�� �E�X�� �E�|�O�•�P�O�H�U�G�H�N�L�� �E�D�V�Õ�Q�o�O�D�U��
�D�\�Q�Õ�� �]�D�P�D�Q�G�D�� �L�O�J�L�O�L�� �N�R�ú�X�O�O�D�U�G�D�N�L�� �G�R�\�P�D�� �E�D�V�Õ�Q�o�O�D�U�Õ�G�Õ�U����
�'�R�O�D�\�Õ�V�Õ�\�O�D, �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �E�|�O�•�P�•�Q�G�H�Q�� �\�R�÷�X�ú�W�X�U�X�F�X��
�E�|�O�•�P�•�Q�H�� �G�R�÷�U�X�� ���\�•�N�V�H�N�� �E�D�V�Õ�Q�o�W�D�Q�� �G�•�ú�•�N�� �E�D�V�Õ�Q�F�D�� �G�R�÷�U�X) 
�N�D�Q�D�O�Õ�Q�� �L�o�� �E�|�O�J�H�V�L�� �E�R�\�X�Q�F�D�� �L�ú�� �D�N�Õ�ú�N�D�Q�Õ�� �K�D�U�H�N�H�W�� �H�G�H�U����
�<�R�÷�X�ú�W�X�U�X�F�X�� �E�|�O�•�P�•�Q�G�H�� �\�R�÷�X�ú�D�Q�� �L�ú�� �D�N�Õ�ú�N�D�Q�Õ�� �I�L�W�L�O�O�L�� �\�D�S�Õ��
�E�R�\�X�Q�F�D�� �N�Õ�O�F�D�O�O�Õ�N�� �N�X�Y�Y�H�W�L�� �H�W�N�L�V�L�\�O�H�� �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �E�|�O�•�P�•�Q�H��
�J�H�U�L�� �G�|�Q�H�U���� �6�Õ�Y�Õ�Q�Õ�Q�� �N�D�Q�D�O�� �L�o�H�U�L�V�L�Q�G�H�N�L�� �o�H�Y�U�L�P�L�Q�G�H�� �H�W�N�L�Q��
�N�X�Y�Y�H�W�L�Q�� �N�Õ�O�F�D�O�O�Õ�N�� �R�O�P�D�V�Õ�� �V�H�E�H�E�L�\�O�H���� �\�H�U�� �o�H�N�L�P�L�� �H�W�N�L�V�L�Q�L�Q��
�R�O�P�D�G�Õ�÷�Õ�� �\�D�W�D�\�� �S�R�]�L�V�\�R�Q�O�D�U�G�D�� �G�D�� �o�D�O�Õ�ú�D�E�L�O�P�H�� �D�Y�D�Q�W�D�M�Õ�Q�D��
�V�D�K�L�S�W�L�U�O�H�U���� �$�Q�F�D�N���� �I�L�W�L�O�O�L�� �\�D�S�Õ�Q�Õ�Q�� �Y�D�U�O�Õ�÷�Õ�� �Y�H�� �]�D�P�D�Q�O�D�� �G�H�I�R�U�P�H��
o�O�D�E�L�O�P�H�V�L�� �V�H�E�H�E�L�\�O�H�� �E�D�]�Õ�� �G�H�]�D�Y�D�Q�W�D�M�O�D�U�Õ�� �V�|�]�� �N�R�Q�X�V�X�G�X�U����  
�*�H�O�H�Q�H�N�V�H�O�� �Õ�V�Õ�� �E�R�U�X�V�X�Q�X�Q�� �ú�H�P�D�W�L�N�� �U�H�V�P�L���ù�H�N�L�O�� ���¶te 
�J�|�V�W�H�U�L�O�P�L�ú�W�L�U�� 

 

 
�ù�H�N�L�O���������*�H�O�H�Q�H�N�V�H�O���,�V�Õ���%�R�U�X�V�X [6] 

B. �0�L�Q�\�D�W�•�U���Y�H���0�L�N�U�R���g�O�o�H�N�O�L���,�V�Õ���%�R�U�X�V�X 

�h�U�H�W�L�P�� �W�H�N�Q�L�N�O�H�U�L�� �J�•�Q�� �J�H�o�W�L�N�o�H�� �J�H�O�L�ú�P�H�N�W�H�G�L�U�� Bunun 
�V�R�Q�X�F�X���R�O�D�U�D�N���H�O�H�N�W�U�R�Q�L�N���E�L�O�H�ú�H�Q�O�H�U�����P�L�Q�L���Y�H���P�L�N�U�R���E�R�\�X�W�O�D�U�G�D��
�•�U�H�W�L�O�H�E�L�O�P�H�N�W�H�G�L�U���� �*�H�O�L�ú�L�P�� �V�D�G�H�F�H�� �•�U�H�W�L�P�� �\�|�Q�W�H�P�O�H�U�L�\�O�H��
�V�Õ�Q�Õ�U�O�Õ�� �R�O�P�D�\�Õ�S���� �H�O�H�N�W�U�R�Q�L�N�� �V�L�V�W�H�P�O�H�U�L�Q�� �L�ú�O�H�P�� �N�D�S�D�V�L�W�H�O�H�U�L�� �G�H��
�D�U�W�P�D�N�W�D�G�Õ�U���� �%�X�Q�X�Q�� �V�R�Q�X�F�X�� �R�O�D�U�D�N�� �G�D�K�D�� �I�R�Q�N�V�L�\�R�Q�H�O����
�E�R�\�X�W�O�D�U�Õ�� �G�D�K�D�� �N�•�o�•�N�� �Y�H�� �K�D�I�L�I�� �V�L�V�W�H�P�O�H�U�� �J�H�O�L�ú�W�L�U�L�O�P�H�N�W�H�G�L�U����
�%�|�\�O�H�F�H���� �V�D�÷�O�Õ�N�� �V�H�N�W�|�U�•���� �V�D�Y�X�Q�P�D�� �V�D�Q�D�\�L�V�L���� �R�W�R�P�R�W�L�Y�� �V�H�N�W�|�U�•��
�Y�H�� �W�R�S�O�X�P�X�Q�� �E�H�N�O�H�Q�W�L�O�H�U�L�� �N�D�U�ú�Õ�O�D�Q�P�D�N�W�D�G�Õ�U���� �$�U�W�D�Q�� �L�ú�O�H�P��
�N�D�S�D�V�L�W�H�O�H�U�L�Q�H�� �N�D�U�ú�Õ���D�]�D�O�D�Q���E�R�\�X�W�O�D�U���� �H�O�H�N�W�U�R�Q�L�N���V�L�V�W�H�P�O�H�U���L�o�L�Q��
�\�•�N�V�H�N�� �W�H�U�P�D�O�� �\�R�÷�X�Q�O�X�N�O�D�U�Õ�� �L�I�D�G�H�� �H�Wmektedir. Sistem 
�J�•�Y�H�Q�O�L�÷�L���L�o�L�Q���H�W�N�L�O�L���Õ�V�Õ�O���N�R�Q�W�U�R�O���\�|�Q�W�H�P�O�H�U�L�\�O�H���D�o�Õ�÷�D���o�Õ�N�D�Q���Õ�V�Õ��
�D�N�Õ�O�D�U�Õ�Q�Õ�Q�� �V�L�V�W�H�P�O�H�U�G�H�Q�� �X�]�D�N�O�D�ú�W�Õ�U�Õ�O�P�D�V�Õ�� �J�H�U�H�N�P�H�N�W�H�G�L�U���� �%�X��
�J�L�E�L�� �V�L�V�W�H�P�O�H�U�� �L�o�L�Q�� �J�H�O�L�ú�W�L�U�L�O�H�Q�� �Y�H�� �P�L�Q�L���P�L�N�U�R�� �E�R�\�X�W�O�D�U�D�� �V�D�K�L�S��
�R�O�D�Q���Õ�V�Õ���E�R�U�X�O�D�U�Õ�Q�D���P�L�Q�\�D�W�•�U���Y�H���Y�H�\�D���P�L�N�U�R���|�O�o�H�N�O�L���Õ�V�Õ���E�R�U�X�O�D�U�Õ��
�D�G�Õ�� �Y�H�U�L�O�P�H�N�W�H�G�L�U���� �%�X�U�D�G�D�N�L�� �V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�P�D�� �V�D�G�H�F�H�� �J�H�R�P�H�W�U�L�N��
�E�R�\�X�W�O�D�U�O�D���L�O�J�L�O�L���R�O�X�S�����I�D�U�N�O�Õ���W�•�U�O�H�U�G�H�N�L���Õ�V�Õ���E�R�U�X�O�D�U�Õ���P�L�Q�L���P�L�N�U�R��
�|�O�o�H�N�W�H���•�U�H�W�L�O�G�L�N�O�H�U�L���W�D�N�G�L�U�G�H���E�X���N�D�S�V�D�P�G�D���G�H�÷�H�U�O�H�Q�G�L�U�L�O�H�E�L�O�L�U����
0.5 i�O�H�� ���� �P�P�� �D�U�D�V�Õ�Q�G�D�� �K�L�G�U�R�O�L�N�� �o�D�S�D���V�D�K�L�S�� �E�L�U�� �Õ�V�Õ�� �E�R�U�X�Vu 
�P�L�Q�\�D�W�•�U�� �Õ�V�Õ�� �E�R�U�X�V�X �R�O�D�U�D�N�� �W�D�Q�Õ�P�O�D�Q�Õ�U�� �>��]. �%�R�\�O�D�U�Õ�� �J�H�Q�H�O�O�L�N�O�H��
�������� �P�P�� �L�O�H�� �������� �P�P�� �D�U�D�V�Õ�Q�G�D�� �G�H�÷�L�ú�P�H�N�W�H�G�L�U [8]. M�L�N�U�R�� �Õ�V�Õ��
�E�R�U�X�O�D�U�Õ ise ������ �L�O�D�� �������� �� ���P�� �D�U�D�O�Õ�÷�Õ�Q�G�D�� �E�L�U�� �K�L�G�U�R�O�L�N�� �o�D�S�D 
sahiptir [9]. 

C. �'�•�]���3�O�D�N�D�O�Õ �,�V�Õ���%�R�U�X�V�X 

�'�•�]�� �S�O�D�N�D�O�Õ �Õ�V�Õ�� �E�R�U�X�V�X���� �G�L�N�G�|�U�W�J�H�Q�� �ú�H�N�O�L�Q�G�H�N�L�� �O�H�Y�K�D�O�D�U�Õ�Q��
�E�L�U�O�H�ú�W�L�U�L�O�P�H�V�L�� �L�O�H���R�O�X�ú�W�X�U�X�O�X�U�� �d�D�O�Õ�ú�P�D�� �P�H�N�D�Q�L�]�P�D�O�D�U�Õ������
geleneksel �G�D�L�U�H�V�H�O�� �Õ�V�Õ��borusundaki gibidir. �ø�N�L�V�L �D�U�D�V�Õ�Q�G�D�N�L��
temel �I�D�U�N���� �H�O�G�H�� �H�G�L�O�H�F�H�N�� �J�H�Q�L�ú�� �E�L�U�� �\�•�]�H�\�� �D�O�D�Q�Õ�� �•�]�H�U�L�Q�H �V�Õ�Y�Õ��
�G�D�÷�Õ�O�P�D�V�Õ�Q�Õ���V�D�÷�O�D�P�D�N���L�o�L�Q fiti �O�L�Q���D�O�G�Õ�÷�Õ���ú�H�N�L�O�G�L�U�� �%�X�� �ú�H�N�L�O�G�H�N�L��
�Õ�V�Õ���E�R�U�X�V�X�Q�X�Q���D�Q�D���|�]�H�O�O�L�÷�L�����\�•�]�H�\���E�R�\�X�Q�F�D���o�R�N���N�•�o�•�N���V�Õ�F�D�N�O�Õ�N��
�J�U�D�G�\�D�Q�O�Õ���E�L�U���\�•�]�H�\���•�U�H�W�P�H���N�D�E�L�O�L�\�H�W�L�G�L�U�����%�X���L�]�R�W�H�U�P�D�O���\�•�]�H�\����
�Õ�V�Õ�W�Õ�F�Õ�� �W�D�U�D�I�Õ�Q�G�D�Q�� �•�U�H�W�L�O�P�L�ú�� �V�Õ�F�D�N�� �E�|�O�J�H�O�H�U�L �•�Q�L�I�R�U�P�� �K�D�O�H��
�J�H�W�L�U�P�H�N�� �Y�H�� �V�R�÷�X�W�P�D�N �L�o�L�Q �N�X�O�O�D�Q�Õ�O�D�E�L�O�L�U�� [10] �ù�H�N�L�O�� ���¶t�H�� �G�•�]��
plaka�O�Õ �Õ�V�Õ���E�R�U�X�V�X�Q�X�Q���ú�H�P�D�W�L�N���U�H�V�P�L���Y�H�U�L�O�P�L�ú�W�L�U���� 

 

 
�ù�H�N�L�O-�������'�•�]���3�O�D�N�D���,�V�Õ���%�R�U�X�V�X [11] 

D. �'�|�Q�J�•�O�•���,�V�Õ���%�R�U�X�V�X 

�'�|�Q�J�•�O�•�� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�� ���������¶�O�L�� �\�Õ�O�O�D�U�Õ�Q�� �E�D�ú�O�D�U�Õ�Q�G�D�� �5�X�V�\�D�¶�G�D��
�L�F�D�W�� �H�G�L�O�P�L�ú�W�L�U�� �ù�H�N�L�O�� ���¶t�H�� �J�|�U�•�O�G�•�÷�•�� �J�L�E�L�� �V�L�V�W�H�P�� �E�L�U��
�E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ �E�|�O�•�P�•���� �\�R�÷�X�ú�W�X�U�X�F�X �E�|�O�•�P�•���� �W�H�O�D�I�L�� �R�G�D�V�Õ 
(compensation chamber)���� �E�X�K�D�U�� �Y�H�� �V�Õ�Y�Õ�� �J�H�o�L�ú�� �K�D�W�O�D�U�Õ�Q�G�D�Q��
�R�O�X�ú�P�D�N�W�D�G�Õ�U���� �'�|�Q�J�•�O�•�� �Õ�V�Õ�� �E�R�U�X�V�X�Q�G�D�� �I�L�W�L�O�� �V�D�G�H�F�H��
�E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ��ve telafi �R�G�D�V�Õ�Q�G�D �\�H�U���D�O�P�D�N�W�D�G�Õ�U. �%�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ 
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�E�|�O�J�H�V�L �L�o�L�Q�G�H�N�L�� �I�L�W�L�O �J�|�]�H�Q�H�N�O�H�U�L�Q�L�Q���X�\�J�X�Q�� �G�H�÷�H�U�G�H �R�O�P�D�V�Õ����
�G�|�Q�J�•�\�•�� �V�D�÷�O�D�\�D�Q�� �N�Õ�O�F�D�O�O�Õ�N�� �L�o�L�Q�� �|�Q�H�P�O�L�G�L�U�����7�H�O�D�I�L�� �R�G�D�V�Õ�Q�G�D�N�L��
�I�L�W�L�O�L�Q�� �J�|�]�H�Q�H�N�� �E�R�\�X�W�O�D�U�Õ�� �V�Õ�Y�Õ�� �J�L�U�L�ú-�o�Õ�N�Õ�ú�Õ�Q�Õ�� �V�D�÷�O�D�P�D�N�� �L�o�L�Q��
�E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ���E�|�O�J�H�V�L�Q�G�H�N�L �I�L�W�L�O�H���J�|�U�H���G�D�K�D���E�•�\�•�N�W�•�U. 

�'�|�Q�J�•�O�•�� �Õ�V�Õ�� �E�R�U�X�V�X�Q�X�Q���o�D�O�Õ�ú�P�D�� �S�U�H�Q�V�L�E�L�� �ú�X���ú�H�N�L�O�G�H��
�D�o�Õ�N�O�D�Q�D�E�L�O�L�U�� B�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�\�D�� �J�L�U�H�Q�� �Õ�V�Õ�� �L�O�H�� �E�H�U�D�E�H�U�� �V�Õ�Y�Õ��
�E�X�K�D�U�O�D�ú�Õ�U�� �Y�H�� �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �L�o�L�Q�G�H�N�L�� �I�L�W�L�O�G�H�� �E�X�K�D�U-�V�Õ�Y�Õ�� �D�U�D��
�\�•�]�H�\�L�Q�G�H�� �N�Õ�O�F�D�O�� �N�X�Y�Y�H�W�O�H�U�� �R�O�X�ú�X�U���� �%�X��kuvvetlerin etkisiyle 
�E�X�K�D�U�� �\�R�÷�X�ú�W�X�U�X�F�X�\�D�� �N�D�G�D�U�� �W�D�ú�Õ�Q�Õ�U���� �%�X�K�D�U�� �\�R�÷�X�ú�W�X�Uucu 
�E�|�O�J�H�V�L�Q�G�H�� �V�Õ�Y�Õ �K�D�O�H�� �J�H�O�G�L�N�W�H�Q�� �V�R�Q�U�D�� �W�H�N�U�D�U�� �N�Õ�O�F�D�O�� �N�X�Y�Y�H�W�O�H�U��
etkisiyle �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�\�D�� �J�L�G�H�U���� �7�H�O�D�I�L���R�G�D�V�Õ ise fazla suyu 
�G�H�S�R�O�D�U���Y�H���V�L�V�W�H�P�L�Q���o�D�O�Õ�ú�P�D���V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ���N�R�Q�W�U�R�O���H�G�H�U [12]. Bu 
�V�L�V�W�H�P�O�H�U�L�Q�� �H�Q�� �|�Q�H�P�O�L�� �|�]�H�O�O�L�÷�L�� �R�U�W�D�P�G�D�N�L�� �D�W�Õ�N�� �Õ�V�Õ�� �V�D�\�H�V�L�Qde 
�G�|�Q�J�•�\�•���V�D�÷�O�D�P�D�O�D�U�Õ���Y�H���K�D�Ueketin �V�D�÷�O�D�P�D�V�Õ���L�o�L�Q���G�Õ�ú�D�U�G�D�Q���E�L�U��
�N�X�Y�Y�H�W�H���L�K�W�L�\�D�o���G�X�\�P�D�\�D�Q���S�D�V�L�I���F�L�K�D�]�O�D�U���R�O�P�D�V�Õ�G�Õ�U�� 

 
�ù�H�N�L�O���������'�|�Q�J�•�O�•���,�V�Õ���%�R�U�X�V�X [13] 

�(�����<�H�U�o�H�N�L�P�L���7�D�N�Y�L�\�H�O�L���,�V�Õ���%�R�U�X�V�X�����7�H�U�P�R�V�L�I�R�Q�� 

�<�H�U�o�H�N�L�P�L�� �W�D�N�Y�L�\�H�O�L�� �Õ�V�Õ�� �E�R�U�X�V�X�Q�X�Q�� �o�D�O�Õ�ú�P�D�V�Õ�� �V�Õ�U�D�V�Õ�Q�G�D����
�E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ���E�|�O�•�P�•�Q�H uygulanan �Õ�V�Õ�O���\�•�N, �L�ú �D�N�Õ�ú�N�D�Q�Õ�Q�Õ�Q���E�L�U��
�N�Õ�V�P�Õ�Q�Õ�Q�� �E�X�K�D�U�O�D�ú�P�D�V�Õ�Q�D�� �V�H�E�H�S�� �R�O�X�U���� �,�V�Õ�� �E�R�U�X�V�X�Q�X�Q�� �L�o�L�Q�L��
dolduran �V�D�I�� �E�X�K�D�U���� �\�R�÷�X�ú�W�X�U�X�F�X�� �E�|�O�J�H�V�L�Q�L�Q �V�R�÷�X�N�� �R�O�D�Q��
�G�X�Y�D�U�Õ�Q�D temas edince, �\�R�÷�X�ú�P�Dya �E�D�ú�O�D�U���� �<�R�÷�X�ú�D�Q�� �D�N�Õ�ú�N�D�Q����
�\�H�U�o�H�N�L�P�L���H�W�N�L�V�L�\�O�H���E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�\�D���G�R�÷�U�X��hareket eder. Orada 
�\�H�Q�L�G�H�Q�� �E�X�K�D�U�O�D�ú�Õ�U�� �Y�H�� �K�Õ�]�O�Õ�� �E�L�U�� �E�X�K�D�U�� �D�N�Õ�P�Õ�� �K�D�O�L�Q�G�H�� �\�H�Q�L�G�H�Q��
�\�R�÷�X�ú�W�X�U�X�F�X�� �E�|�O�J�H�V�L�Q�H �G�|�Q�H�U���� �%�X�� �o�H�Y�U�L�P�� �V�Õ�U�D�V�Õ�Q�G�D�� �E�X�K�D�U��
�K�Õ�]�O�D�U�Õ�����D�N�V�L���\�|�Q�G�H���L�O�H�U�O�H�\�H�Q���V�Õ�Y�Õ���D�N�Õ�ú�Õ�Q�D���N�Õ�\�D�V�O�D�����\�•�N�V�H�N���R�O�X�S����
�E�D�]�Õ�� �K�D�O�O�H�U�G�H �E�X�K�D�U�� �K�Õ�]�Õ�Q�Õ�Q�� �V�H�V�� �K�Õ�]�Õ�Q�D�� �\�D�N�O�D�ú�W�Õ�÷�Õ�� �Y�H�� �K�D�W�W�D��ses 
�•�V�W�•�� �K�Õ�]�O�D�U�D�� �X�O�D�ú�W�Õ�÷�Õ�� �J�|�U�•�O�•�U [14]. �7�H�U�P�R�V�L�I�R�Q�O�D�U�� �\�H�U�� �o�H�N�L�P�L��
�H�W�N�L�V�L�\�O�H�� �o�D�O�Õ�ú�D�Q�� �I�L�W�L�O�V�L�]�� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�G�Õ�U���� �6�D�G�H�F�H�� �G�•�ú�H�\�� �Y�H�\�D��
�G�•�ú�H�\�H�� �\�D�N�Õ�Q�� �N�R�Q�X�P�O�D�U�G�D�� �o�D�O�Õ�ú�D�E�L�O�L�U�O�H�U���� �)�L�W�L�O�O�L�� �\�D�S�Õ�Q�Õ�Q��
�R�O�P�D�P�D�V�Õ�� �Y�H�� �o�D�O�Õ�ú�P�D�V�Õ�Q�G�D�N�L�� �H�W�N�L�Q�� �P�H�N�D�Q�L�]�P�D�Q�Õ�Q�� �I�D�U�N�O�Õ��
�R�O�P�D�V�Õ���V�H�E�H�E�L�\�O�H���J�H�O�H�Q�H�N�V�H�O���Õ�V�Õ���E�R�U�X�O�D�U�Õ�Q�G�D�Q���D�\�U�Õ�O�Õ�U�O�D�U���� 

F�����7�L�W�U�H�ú�L�P�O�L���,�V�Õ���%�R�U�X�V�X 

�7�L�W�U�H�ú�L�P�O�L�� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�� ���7�,�%���� �Y�H�U�L�P�O�L�O�L�÷�L�� �\�•�N�V�H�N���� �K�Õ�]�O�Õ�� �Õ�V�Õ�O��
tepkiye �V�D�K�L�S�� �E�D�V�L�W�� �\�D�S�Õ�O�Õ�� �F�L�K�D�]�O�D�U�G�Õ�U���� �,�V�Õ�O�� �G�H�÷�L�ú�L�P�O�H�U�H�� �K�Õ�]�O�Õ��
�W�H�S�N�L�� �Y�H�U�H�Q�� �N�Õ�O�F�D�O�� �E�L�U�� �E�R�U�X�Q�X�Q�� �N�Õ�Y�U�Õ�P�O�D�U�� �K�D�O�L�Q�G�H�� �E�•�N�•�O�P�H�V�L��
veya �G�•�]�� �E�L�U�� �S�O�D�N�D�� �•�]�H�U�L�Q�H�� �N�Õ�Y�U�Õ�P�O�Õ�� �N�D�Q�D�O�O�D�U���D�o�Õ�O�P�D�V�Õ�\�O�D 
�R�O�X�ú�W�X�U�X�O�X�U�O�D�U���� �*�H�O�H�Q�H�N�V�H�O�� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�Q�Õ�Q�� �D�N�V�L�Q�H�� �W�L�W�U�H�ú�L�P�O�L�� �Õ�V�Õ��
�E�R�U�X�O�D�U�Õ�Q�G�D�� �I�L�W�L�O�O�L�� �\�D�S�Õ�� �\�R�N�W�X�U���� �$�N�Õ�ú�N�D�Q�� �K�D�U�H�N�H�W�L�� �N�H�Q�G�L��
�N�H�Q�G�L�Q�H�� �V�•�U�G�•�U�•�O�H�E�L�O�L�U�� �W�L�W�U�H�ú�L�P�� �Y�H�� �V�D�O�Õ�Q�Õ�P�� �K�D�U�H�N�H�W�L�\�O�H��
�V�D�÷�O�D�Q�Õ�U�����%�X���\�•�]�G�H�Q���N�X�O�O�D�Q�Õ�O�D�Q���E�R�U�X�Q�X�Q���L�o���o�D�S�Õ���o�R�N���|�Q�H�P�O�L�G�L�U����
�.�Õ�O�F�D�O�O�Õ�N���H�W�N�L�V�L���L�O�H���D�N�Õ�ú�N�D�Q���E�R�U�X���L�o�L�Q�G�H���D�W�Õ�P�O�Õ���K�D�O�G�H���L�O�H�U�O�H�U. 

 �7�L�W�U�H�ú�L�P�O�L�� �Õ�V�Õ�� �E�R�U�X�V�X�� �J�H�Q�H�O�� �R�O�D�U�D�N�� �L�N�L�� �o�H�ú�L�W�W�L�U���� �%�L�U�L�Q�F�L�V�L��
�N�D�S�D�O�Õ�� �X�o�O�X�� �W�L�W�U�H�ú�L�P�O�L�� �Õ�V�Õ�� �E�R�U�X�V�X�G�X�U���� �ù�H�N�L�O�� ���¶�G�D�� �J�|�V�W�H�U�L�O�G�L�÷�L��
�J�L�E�L���N�D�S�D�O�Õ���E�L�U���o�H�Y�U�L�P���V�D�÷�O�D�P�D�N���L�o�L�Q���E�R�U�X�Q�X�Q���X�o�O�D�U�Õ���E�L�U�E�L�U�L�Q�H��
�E�D�÷�O�D�Q�P�Õ�ú�W�Õ�U�����ø�N�L�Q�F�L�V�L���L�V�H���D�o�Õ�N���X�o�O�X���W�L�W�U�H�ú�L�P�O�L���Õ�V�Õ���E�R�U�X�V�X���R�O�D�U�D�N��
adland�Õ�U�Õ�O�Õ�U [15]���� �%�X�� �W�L�S�� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�Q�G�D�� �Õ�V�Õ�� �J�H�o�L�ú�L, �N�D�E�D�U�F�Õ�N�O�Õ��

�N�D�\�Q�D�P�D���Y�H���E�X�K�D�U�O�D�ú�P�D���V�R�Q�X�F�X���R�O�X�ú�D�Q���E�D�V�Õ�Q�o���G�D�O�J�D�V�Õ���V�R�Q�X�F�X��
�D�N�Õ�ú�N�D�Q�Õ�Q���W�L�W�U�H�ú�H�U�H�N���L�O�H�U�O�H�P�H�V�L���V�R�Q�X�F�X �R�O�X�ú�X�U�� 

 
�ù�H�N�L�O���������7�L�W�U�H�ú�L�P�O�L���,�V�Õ���%�R�U�X�V�X [16] 

G�����'�H�÷�L�ú�N�H�Q���ø�O�H�W�N�H�Q�O�L�N�O�L���,�V�Õ���%�R�U�X�V�X 

�'�H�÷�L�ú�N�H�Q���L�O�H�W�N�H�Q�O�L�N�O�L�� �Õ�V�Õ�� �E�R�U�X�V�X���� �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �E�|�O�J�H�V�L�Q�L�Q 
�V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ���Y�H�� �G�R�O�D�\�Õ�V�Õ�\�O�D�� �R�Q�X�Q�O�D�� �W�H�P�D�V�� �H�G�H�Q�� �Q�H�V�Q�H�Q�L�Q��
�V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�� �V�D�E�L�W�� �E�L�U�� �G�H�÷�H�U�G�H tutabilmekte�G�L�U���� �%�D�ú�N�D�� �E�L�U��
�G�H�\�L�ú�O�H���� �G�H�÷�L�ú�N�H�Q�� �L�O�H�W�N�H�Q�O�L�N�O�L�� �Õ�V�Õ�� �E�R�U�X�V�X �V�Õ�F�D�N�O�Õ�N�� �U�H�J�•�O�D�W�|�U�O�H�U�L��
�R�O�D�U�D�N���o�D�O�Õ�ú�Õ�U���� 

�'�H�÷�L�ú�N�H�Q���L�O�H�W�N�H�Q�O�L�N�O�L���Õ�V�Õ���E�R�U�X�V�X�Q�G�D�����L�ú �D�N�Õ�ú�N�D�Q�Õ�Q�D���H�N���R�O�D�U�D�N��
�Õ�V�Õ���E�R�U�X�V�X�Q�D �\�R�÷�X�ú�P�D�\�D�Q���J�D�] enjekte edilir. �<�R�÷�X�ú�P�D�\�D�Q gaz 
�K�D�F�P�L�Q�L�Q���� �\�R�÷�X�ú�W�X�U�X�F�X�G�D�Q �J�H�O�H�Q�� �Õ�V�Õ�� �W�U�D�Q�V�I�H�U�L�� �L�O�H�� �G�R�÷�U�X�G�D�Q��
�L�O�L�ú�N�L�V�L�� �Y�D�U�G�Õ�U���� �,�V�Õ�� �E�R�U�X�V�X�� �L�o�L�Q�G�H�N�L�� �E�D�V�Õ�Q�o�� �D�U�W�W�Õ�N�o�D�� �Y�H��
�\�R�÷�X�ú�P�D�\�D�Q �J�D�]�Õ�Q�� �K�D�F�P�L�� �D�]�D�O�G�Õ�N�o�D�����\�R�÷�X�ú�W�X�U�X�F�X�� �E�|�O�J�H�V�L�Q�L�Q��
�X�]�X�Q�O�X�÷�X�� �D�U�W�D�U �Y�H�� �G�D�K�D�� �I�D�]�O�D�� �Õ�V�Õ�� �W�U�D�Q�V�I�H�U�L�� �J�H�U�o�H�N�O�H�ú�L�U���� �'�L�÷�H�U��
�W�D�U�D�I�W�D�Q���� �Õ�V�Õ�� �E�R�U�X�V�X�� �L�o�L�Q�G�H�N�L �E�D�V�Õ�Q�o �D�]�D�O�Õ�U�V�D, �\�R�÷�X�ú�P�D�\�D�Q 
gaz�Õ�Q���K�D�F�P�L���D�U�W�D�U���Y�H���\�R�÷�X�ú�W�X�U�X�F�X���E�|�O�J�H�V�L�Q�L�Q���X�]�X�Q�O�X�÷�X���D�]�D�O�Õ�U����
�\�R�÷�X�W�X�U�X�F�X�� �E�|�O�J�H�V�L�Q�G�H�Q�� �G�Õ�ú�D�U�Õ�\�D�� �Õ�V�Õ�� �W�U�D�Q�V�I�H�U�L�� �H�Q�J�H�O�Oenir [17]. 
�6�R�Q�X�o�� �R�O�D�U�D�N���� �E�X�K�D�U�O�D�ú�P�D�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�G�D�N�L�� �K�H�U�K�D�Q�J�L�� �E�L�U�� �D�U�W�Õ�ú����
�\�R�÷�X�ú�P�D�\�D�Q �J�D�]�Õ�Q���\�R�÷�X�ú�W�X�U�X�F�X �E�|�O�J�H�V�L�Q�G�H �G�D�K�D�� �N�•�o�•�N�� �E�L�U��
h�D�F�P�H�� �V�Õ�N�Õ�ú�W�Õ�U�Õ�O�P�D�V�Õ�Q�D��sebep �R�O�X�U�� �Y�H�� �\�R�÷�X�ú�W�X�U�X�F�X�� �E�|�O�J�H�V�L�Q�L�Q��
�D�U�W�D�Q�� �X�]�X�Q�O�X�÷�X�� �V�H�E�H�E�L�\�O�H�� �E�•�\�•�N�� �P�L�N�W�D�U�G�D�� �Õ�V�Õ�� �D�N�W�D�U�Õ�P�Õ��
�J�H�U�o�H�N�O�H�ú�L�U�� Tersine, �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �E�|�O�J�H�V�L�Q�G�H�N�L�� �V�Õ�F�D�N�O�Õ�N�W�D 
meydana gelen �K�H�U�K�D�Q�J�L�� �E�L�U�� �G�•�ú�•�ú���� �\�R�÷�X�ú�W�X�U�X�F�X�� �E�|�O�J�H�V�L�Q�H 
�W�H�P�D�V�� �H�G�H�Q�� �E�X�K�D�U�� �\�•�]�H�\�L�Q�G�H�� �E�L�U�� �D�]�D�O�P�D�\�D�� �\�R�O�� �D�o�D�U�� �%�X��
nedenle, �G�H�÷�L�ú�N�H�Q�� �L�O�H�W�N�H�Q�O�L�N�O�L�� �Õ�V�Õ�� �E�R�U�X�V�X�Q�G�D���� �\�R�÷�X�ú�W�X�U�X�F�X��
�E�|�O�J�H�V�L�Q�L�Q �D�O�D�Q�Õ���V�Õ�F�D�N�O�Õ�N�W�D�N�L���G�H�÷�L�ú�L�N�O�L�N�O�H�U�H���J�|�U�H �G�H�÷�L�ú�L�U���Y�H���Õ�V�Õ��
transfer de�÷�H�U�L���G�H���R�U�D�Q�W�Õ�O�Õ���R�O�D�U�D�N���G�H�÷�L�ú�L�U�����ù�H�N�L�O�����¶�G�H���G�H�÷�L�ú�N�H�Q��
�L�O�H�W�N�H�Q�O�L�N�O�L���Õ�V�Õ���E�R�U�X�V�X�Q�X�Q���ú�H�P�D�W�L�N���U�H�V�P�L���Y�H�U�L�O�P�L�ú�W�L�U�� 

 
�ù�H�N�L�O���������'�H�÷�L�ú�N�H�Q���ø�O�H�W�N�H�Q�O�L�N�O�L���,�V�Õ���%�R�U�X�V�X [18] 

 

 

 



Markal ve Aksoy�����<�H�Q�L�O�L�N�o�L���6�R�÷�X�W�P�D���7�H�N�Q�R�O�R�M�L�O�H�U�L�����,�V�Õ���%�R�U�X�V�X, ISAS 2018, �$�Q�W�D�O�\�D�����7�•�U�N�L�\�H 

H�����'�|�Q�H�Q���,�V�Õ���%�R�U�X�V�X�� 

�*�U�H�\�� �W�D�U�D�I�Õ�Q�Gan ���������� �\�Õ�O�Õ�Q�G�D ke�ú�I�H�G�L�O�H�Q��[19�@���� �G�|�Q�H�Q�� �Õ�V�Õ��
�E�R�U�X�O�D�U�Õ�����Õ�V�Õ���E�R�U�X�V�X�Q�X�Q���H�N�V�H�Q�L���H�W�U�D�I�Õ�Q�G�D���G�|�Q�P�H�V�L���V�H�E�H�E�L�\�O�H���E�X��
�L�V�L�P�O�H�� �D�G�O�D�Q�G�Õ�U�Õ�O�P�D�N�W�D�G�Õ�U�����*�H�O�H�Q�H�N�V�H�O�� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�Q�D�� �E�H�Q�]�H�U��
�ú�H�N�L�O�G�H�� �o�D�O�Õ�ú�Õ�Ular [20, 21]. �%�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �Y�H�� �\�R�÷�X�ú�W�X�U�X�F�X��
�E�|�O�•�P�O�H�U�L�Q�G�H���L�ú�� �D�N�Õ�ú�N�D�Q�Õ�Q�Õ�Q���I�D�]�� �G�H�÷�L�ú�W�L�U�P�H�V�L�� �V�R�Q�X�F�X�� �Õ�V�Õ��
bo�U�X�V�X�� �•�]�H�U�L�Q�G�H�� �Q�L�V�S�H�W�H�Q�� �D�] �E�L�U�� �V�Õ�F�D�N�O�Õ�N���G�•�ú�•�ú�•�Q�H�� �Y�H�� �E�X�Q�D��
�N�D�U�ú�Õ�Q �\�•�N�V�H�N�� �Õ�V�Õ�� �W�U�D�Q�V�I�H�U�� �K�Õ�]�O�D�U�Õ�Q�D���R�O�D�Q�D�N�� �V�D�÷�O�D�U�O�D�U���� �%�X��
�V�H�E�H�S�O�H���� �E�X�� �W�•�U�� �F�L�K�D�]�O�D�U�G�D���W�H�N�� �I�D�]�O�Õ�� �Õ�V�Õ�� �W�U�D�Q�V�I�H�U �F�L�K�D�]�O�D�U�Õ�Q�D��
�N�Õ�\�D�V�O�D �o�R�N�� �G�D�K�D���G�•�ú�•�N��bir �Õ�V�Õ�O �G�L�U�H�Q�o�� �P�H�\�G�D�Q�D�� �J�H�O�L�U [22]. 
�'�|�Q�H�Q���Õ�V�Õ���E�R�U�X�O�D�U�Õ�Q�G�D �L�ú �D�N�Õ�ú�N�D�Q�Õ�Q�Õ�Q���G�R�O�D�ú�Õ�P�Õnda rol oynayan 
temel kuvvet �P�H�U�N�H�]�N�D�o���N�X�Y�Y�H�W�Ldir. Bu durum�����J�H�O�H�Q�H�N�V�H�O���Õ�V�Õ��
�E�R�U�X�O�D�U�Õ�Q�G�D��bulunan �I�L�W�L�O�O�L�� �\�D�S�Õ�\�D �R�O�D�Q�� �L�K�W�L�\�D�F�Õ�� �R�U�W�D�G�D�Q��
�N�D�O�G�Õ�U�Õ�U��[23]. 

�(�Q�G�•�V�W�U�L�\�H�O�� �X�\�J�X�O�D�P�D�O�D�U�Õ�Q�� �o�R�÷�X���� �G�|�Q�H�Q�� �H�O�H�N�W�U�L�N�O�L��
�P�D�N�L�Q�H�O�H�U���� �Õ�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�O�H�U�L�� �Y�H�� �\�•�N�V�H�N�� �K�Õ�]�G�D�� �G�|�Q�H�Q�� �N�H�V�P�H��
�L�ú�O�H�P�O�H�U�L�Q�L�� �V�R�÷�X�W�P�D�N�� �L�o�L�Q�� �G�|�Q�H�U�� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�Q�Õ�� �N�X�O�O�D�Q�Õ�U�� �ù�H�N�L�O��
���¶�G�H �G�|�Q�H�Q���Õ�V�Õ���E�R�U�X�V�Xnun �ú�H�P�D�W�L�N���U�H�V�P�L���Y�H�U�L�O�P�L�útir. 

 
�ù�H�N�L�O���������'�|�Q�H�Q���,�V�Õ���%�R�U�X�V�X [24] 

I. Konvansiyonel Olmayan �,�V�Õ���%�R�U�X�O�D�U�Õ 

�,�V�Õ���E�R�U�X�O�D�U�Õ�Q�Õ�Q���o�R�÷�X�Q�O�X�÷�X���V�L�O�L�Q�G�L�U�L�N���Y�H�\�D���G�L�N�G�|�U�W�J�H�Q���N�H�V�L�W�O�L��
�R�O�V�D�� �G�D�� �|�]�H�O�� �X�\�J�X�O�D�P�D�O�D�U�� �I�D�U�N�O�Õ�� �J�H�R�P�H�W�U�L�O�H�U�H�� �V�D�K�L�S�� �Õ�V�Õ��
borular�Õ�Q�Õ�Q�� �N�X�O�O�D�Q�Õ�O�P�D�V�Õ�Q�Õ�� �J�H�U�H�N�W�L�U�L�U�����g�U�Q�H�N�O�H�U�� �D�U�D�V�Õ�Q�G�D����

�P�L�N�U�R�������P�L�Q�\�D�W�•�U���Õ�V�Õ���E�R�U�X�O�D�U�Õ�����H�Q�L�Q�H���N�H�V�L�W�L���o�R�N�J�H�Q���E�L�o�L�P�O�L���R�O�D�Q��
�Õ�V�Õ�� �E�R�U�X�V�X�� �Y�H�\�D�� �Õ�V�Õ�� �E�R�U�X�V�X�Q�X�Q�� �X�]�X�Q�O�X�÷�X�� �E�R�\�X�Q�F�D�� �G�H�÷�L�ú�H�Q��
enine �N�H�V�L�W�O�H�U�� �E�X�O�X�Q�P�D�N�W�D�G�Õ�U���� �ù�H�N�L�O�� ���¶�G�D�� �G�H�÷�L�ú�N�H�Q�� �N�H�V�L�W�O�L�� �E�L�U��
�Õ�V�Õ���E�R�U�X�V�X�Q�X�Q���ú�H�P�D�W�L�N���U�H�V�P�L���Y�H�U�L�O�P�L�ú�W�L�U�� 

 

 
�ù�H�N�L�O���������d�R�N�J�H�Q���.�H�V�L�W�O�L���,�V�Õ���%�R�U�X�V�X���7�D�V�D�U�Õ�P�Õ [25] 

III.  ISI BORUSU YAPI ELEMANLARI  

�,�V�Õ�� �E�R�U�X�V�X�� ���� �W�H�P�H�O�� �\�D�S�Õ�� �H�O�H�P�D�Q�Õ�Q�G�D�Q�� �R�O�X�ú�X�U�� �������� �ø�ú��
�D�N�Õ�ú�N�D�Q�Õ�������������I�L�W�L�O ve ���������G�Õ�ú���P�X�K�D�I�D�]�D�� 

�$�����ø�ú���$�N�Õ�ú�N�D�Q�Õ 

�%�L�U�� �Õ�V�Õ�� �E�R�U�X�V�X�� �W�D�V�D�U�Õ�P�Õ�� �Y�H�\�D�� �V�H�o�L�P�L�Q�G�H��dikkat edilecek en 
�|�Q�H�P�O�L�� �K�X�V�X�V�O�D�U�G�D�Q�� �E�L�U�L uygun �L�ú�� �D�N�Õ�ú�N�D�Q�Õ�Q�� �V�H�o�L�P�L�G�L�U���� �,�V�Õ��
boru�O�D�U�Õ�Q�G�D �H�Q�� �o�R�N�� �N�X�O�O�D�Q�Õ�O�D�Q���L�ú���D�N�Õ�ú�N�D�Q�O�D�U�Õ�Qdan �E�D�]�Õ�O�D�U�Õ 
�7�D�E�O�R�� ���¶�G�H�� �Y�H�U�L�O�P�L�ú�W�L�U���� �,�V�Õ�� �E�R�U�X�V�X�Q�G�D�N�L�� �L�ú�� �D�N�Õ�ú�N�D�Q�Õ����
�E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �E�|�O�J�H�V�L�Q�G�H�Q���D�O�G�Õ�÷�Õ �Õ�V�Õ�\�Õ�� �\�R�J�X�ú�W�X�U�X�F�X�� �E�|�O�J�H�V�L�Q�H��
�o�R�N�� �K�Õ�]�O�Õ�� �E�L�U�� �ú�H�N�L�O�G�H�� �L�O�H�W�H�E�L�O�P�H�O�L�G�L�U���� �%�X�� �L�ú�O�H�P�L��
�J�H�U�o�H�N�O�H�ú�W�L�U�H�E�L�O�P�H�V�L�� �L�o�L�Q���� �E�H�O�L�U�O�L�� �|�]�H�O�O�L�N�O�H�U�H�� �V�D�K�L�S�� �R�O�P�D�O�Õ�G�Õ�U����
�.�X�O�O�D�Q�Õ�O�D�F�D�N�� �D�N�Õ�ú�N�D�Q, �Õ�V�Õ�� �E�R�U�X�V�X�� �L�o�H�U�L�V�L�Q�H�� �E�R�U�X �L�o hacminin 
�\�D�N�O�D�ú�Õ�N �������¶�•���R�U�D�Q�Õ�Q�G�D���G�R�O�G�X�U�X�O�X�U (kabul edilen ideal dolum 
�R�U�D�Q�Õ�G�Õ�U���� �d�D�O�Õ�ú�P�D�� �N�R�ú�X�O�O�D�U�Õ�Q�D�� �J�|�U�H�� �G�H�÷�L�ú�H�E�L�O�L�U������ �,�V�Õ�� �E�R�U�X�V�X��
�L�o�H�U�L�V�L�Q�H�� �G�R�O�G�X�U�X�O�D�Q�� �D�N�Õ�ú�N�D�Q�� �P�L�N�W�D�U�Õ�� �•�]�H�U�L�Q�H�� �\�D�S�Õ�O�P�Õ�ú�� �R�O�D�Q��
�D�U�D�ú�W�Õ�U�P�D�O�D�U�G�D�� �Õ�V�Õ�W�P�D�� �Y�H�U�L�P�L�Q�L�Q�� �D�N�Õ�ú�N�D�Q�� �P�L�N�W�D�U�O�D�U�Õ�Q�D�� �J�|�U�H��
�G�H�÷�L�ú�W�L�÷�L���E�H�O�L�U�O�H�Q�P�L�ú�W�L�U�� 

�7�D�E�O�R���������,�V�Õ���%�R�U�X�V�X�Q�G�D���.�X�O�O�D�Q�Õ�O�D�Q���ø�ú���$�N�Õ�ú�N�D�Q�O�D�U�Õ���Y�H���X�\�X�P�O�X���R�O�G�X�÷�X��
malzemeler [26] 

 
�ø�ú�O�H�W�P�H��

�$�U�D�O�Õ�÷�Õ�����ƒ�&�� 

 
�$�N�Õ�ú�N�D�Q��

Cinsi 

Kaynama 
�1�R�N�W�D�V�Õ��
�6�Õ�F�D�N�O�Õ�÷�Õ��

���ƒ�&�� 

�*�|�Y�G�H���Y�H���)�L�W�L�O��
�L�o�L�Q���8�\�J�X�Q��
Malzeme 

-200 ile -80 Nitrojen -196 �3�D�V�O�D�Q�P�D�]���o�H�O�L�N 

-70 ile -60 Amonyak -33 �3�D�V�O�D�Q�P�D�]���o�H�O�L�N 
-60 ile 40 Freon 134a -26,5 �3�D�V�O�D�Q�P�D�]���o�H�O�L�N 
-40 ile 120 Freon 21 8,92 �3�D�V�O�D�Q�P�D�]���o�H�O�L�N 
-10 ile 180 Freon 113 47,6 �3�D�V�O�D�Q�P�D�]���o�H�O�L�N 
40 ile 220 Freon 114 92,8 �3�D�V�O�D�Q�P�D�]���o�H�O�L�N 
-20 ile 120 Pentan 28 �3�D�V�O�D�Q�P�D�]���o�H�O�L�N 
0 ile 120 Aseton 56,2 �%�D�N�Õ�U����

�3�D�V�O�D�Q�P�D�]���o�H�O�L�N 
10 ile 130 Metanol 65 �%�D�N�Õ�U����

�3�D�V�O�D�Q�P�D�]���o�H�O�L�N 
0 ile 130 Etanol 78,6 �%�D�N�Õ�U����

�3�D�V�O�D�Q�P�D�]���o�H�O�L�N 
10 ile 200 Su 100 �%�D�N�Õ�U�����1�L�N�H�O�� 
190 ile 500 Civa 356 �3�D�V�O�D�Q�P�D�]���o�H�O�L�N 

 
400 ile 800 

 
Potasyum 

 
760 

Nikel, 
�3�D�V�O�D�Q�P�D�]���o�H�O�L�N 

 
500 ile 900 

 
Sodyum 

 
883 

Nikel, 
�3�D�V�O�D�Q�P�D�]���o�H�O�L�N 
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Kaynama�Q�Õ�Q�� �J�H�U�o�H�N�O�H�ú�P�H�V�L���� �L�O�N�� �o�D�O�Õ�ú�P�D�\�D�� �E�D�ú�O�D�P�D�� �Y�H��
�D�N�Õ�ú�N�D�Q-�P�D�O�]�H�P�H�� �X�\�J�X�Q�O�X�N�O�D�U�Õ�� �J�L�E�L�� �N�R�Q�X�O�D�U�� �Õ�V�Õ�� �E�R�U�X�V�X��
�W�D�V�D�U�Õ�P�Õ�Q�G�D�� �Y�H�� �L�P�D�O�D�W�Õ�Q�G�D�� �|�Q�F�H�G�H�Q�� �E�L�O�L�Q�P�H�V�L�� �J�H�U�H�N�O�L�� �R�O�D�Q��
�S�D�U�D�P�H�W�U�H�O�H�U�G�L�U�����8�\�J�X�Q���E�L�U���L�ú���D�N�Õ�ú�N�D�Q�Õ�Q�Õ�Q���E�H�Oirlenmesinde ilk 
�G�L�N�N�D�W�H�� �D�O�Õ�Q�D�F�D�N�� �N�R�Q�X�� �E�X�K�D�U�O�D�ú�P�D�� �V�Õ�F�D�N�O�Õ�÷�Õ�G�Õ�U�����.�X�O�O�D�Q�Õ�O�D�Q�� �L�ú��
�D�N�Õ�ú�N�D�Q�O�D�U�Õ�� �N�U�L�W�L�N�� �|�]�H�O�O�L�N�O�H�U�L�� �E�D�N�Õ�P�Õ�Q�G�D�Q�� �N�D�\�Q�D�P�D�� �Q�R�N�W�D�V�Õ����
�E�X�K�D�U�O�D�ú�P�D�� �Õ�V�Õ�V�Õ���� �G�L�÷�H�U�� �P�D�O�]�H�P�H�O�H�U�O�H�� �X�\�X�P�O�X�O�X�N���� �Õ�V�Õ�O��
�L�O�H�W�N�H�Q�O�L�N���� �Õ�V�O�D�W�D�E�L�O�L�U�O�L�N���� �E�X�K�D�U�� �E�D�V�Õ�Q�F�Õ���� �Õ�V�Õ�O�� �N�D�U�D�U�O�Õ�O�Õ�N����
kinema�W�L�N�� �Y�L�V�N�R�]�L�W�H���� �\�•�]�H�\�� �J�H�U�L�O�L�P�L���� �G�R�Q�P�D�� �Q�R�N�W�D�V�Õ�� �J�L�E�L��
�|�]�H�O�O�L�N�O�H�U�L�Q�H���J�|�U�H���G�H�÷�H�U�O�H�Q�G�L�U�L�O�L�U.  

�(�N�V�H�Q�H�O�� �G�R�÷�U�X�O�W�X�G�D�� �\�•�N�V�H�N�� �P�L�N�W�D�U�G�D�� �Õ�V�Õ�� �D�N�W�D�U�Õ�P�Õ�� �L�o�L�Q�� �L�ú��
�D�N�Õ�ú�N�D�Q�Õ�Q�Õ�Q�� �E�X�K�D�U�O�D�ú�P�D�� �J�L�]�O�L�� �Õ�V�Õ�V�Õ�� �\�•�N�V�H�N�� �R�O�P�D�O�Õ�G�Õ�U���� �<�H�W�H�U�O�L��
�S�R�P�S�D�O�D�P�D�� �N�X�Y�Y�H�W�L�� �H�O�G�H�� �H�G�H�E�L�O�P�H�N�� �L�o�L�Q�� �\�•�]�H�\�� �J�H�U�L�O�L�P�L��
�\�•�N�V�H�N�� �R�O�P�D�O�Õ�G�Õ�U���� �<�•�]�H�\�� �Õ�V�O�D�W�P�D�� �|�]�H�O�L�÷�L�� �L�\�L�� �R�O�P�D�O�Õ�G�Õ�U���� �,�V�Õ��
�W�U�D�Q�V�I�H�U�L�Q�L�Q�� �L�\�L�O�H�ú�P�H�V�L�� �D�o�Õ�V�Õ�Q�G�D�Q�� �Õ�V�Õ�O�� �L�O�H�W�N�H�Q�O�L�÷�L�� �\�•�N�V�H�N��
�R�O�P�D�O�Õ�G�Õ�U���� �$�N�Õ�ú�Õ�Q�� �N�R�O�D�\�O�D�ú�P�D�V�Õ�� �D�o�Õ�V�Õ�Q�G�D�Q�� �L�V�H�� �Y�L�V�N�R�]�L�W�H�V�L��
�G�•�ú�•�N�� �R�O�P�D�O�Õ�G�Õ�U�����ø�ú�� �D�N�Õ�ú�N�D�Q�Õ�Q�Õ�Q�� �N�X�O�O�D�Q�Õ�O�D�Q�� �E�R�U�X�� �P�D�O�]�H�P�H�V�L��
�Y�H���Y�H�\�D�� �I�L�W�L�O�� �P�D�O�]�H�P�H�V�L�� �L�O�H�� �X�\�X�P�O�X�� �R�O�P�D�P�D�V�Õ�� �G�X�U�X�P�X�Q�G�D�� �L�N�L��
�W�H�P�H�O�� �S�U�R�E�O�H�P�� �R�U�W�D�\�D�� �o�Õ�N�D�E�L�O�L�U���� �������� �D�N�Õ�ú�N�D�Q�� �L�o�H�U�L�V�L�Qde 
�\�R�÷�X�ú�P�D�\�D�Q���J�D�]�� �•�U�H�W�L�P�L�� �Y�H�� �������� �I�L�W�L�O���Y�H�\�D�� �G�Õ�ú�� �P�X�K�D�I�D�]�D�Q�Õ�Q���L�o��
�\�•�]�H�\�O�H�U�L�Q�G�H�� �N�L�P�\�D�V�D�O���U�H�D�N�V�L�\�R�Q�O�D�U���V�R�Q�X�F�X�Q�G�D�� �G�H�I�R�U�P�D�V�\�R�Q����
�+�H�U�� �L�N�L�� �S�U�R�E�O�H�P�� �G�H�� �S�H�U�I�R�U�P�D�Q�V�� �N�D�\�E�Õ�Q�D�� �V�H�E�H�S�� �R�O�X�U��            
[27, 28, 29]. 

B. Fitil  

�%�L�U�� �Õ�V�Õ�� �E�R�U�X�V�X�Q�X�Q�� �o�D�O�Õ�ú�P�D�V�Õ�� �H�V�Q�D�V�Õ�Q�G�D���� �L�ú�� �D�N�Õ�ú�N�D�Q�Õ��
�\�R�÷�X�ú�W�X�U�X�F�X�� �E�|�O�J�H�V�L�Q�G�H�Q�� �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �E�|�O�J�H�V�L�Q�H�� �G�R�÷�U�X�� �I�L�W�L�O��
�\�D�U�G�Õ�P�Õ�\�O�D�� �G�|�Q�H�U�� ���Õ�V�Õ�� �E�R�U�X�V�X�� �W�•�U�•�Q�H�� �E�D�÷�O�Õ�� �R�O�D�U�D�N������Fitildeki 
�N�Õ�O�F�D�O�O�Õ�N���I�L�W�L�O�L�Q���L�o���\�•�]�H�\�L�Q�G�H���R�O�X�ú�X�U���Y�H���E�X���\�•�]�H�\�G�H���E�L�U���J�H�U�L�O�P�H��
meydana gelir. Bu gerilme ile �D�N�Õ�ú�N�D�Q���\�•�N�V�H�N���K�Õ�]�G�D���I�L�W�L�O�L�Q���L�o��
�\�•�]�H�\�L�Q�G�H���K�D�U�H�N�H�W���H�G�H�U���>30].  

�)�L�W�L�O�O�H�U�L�Q�� �N�X�O�O�D�Q�Õ�O�G�Õ�÷�Õ�� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�Q�G�D���� �I�L�W�L�O�O�L�� �\�D�S�Õ�Q�Õ�Q sahip 
�R�O�P�D�V�Õ���J�H�U�H�N�H�Q���H�Q���|�Q�H�P�O�L���|�]�H�O�O�L�N�� �N�Õ�O�F�D�O�O�Õ�N���H�W�N�L�V�L�� �R�O�X�ú�W�X�U�D�U�D�N��
�V�Õ�Y�Õ�� �I�D�]�G�D�N�L�� �L�ú�� �D�N�Õ�ú�N�D�Q�Õ�Q�Õ�Q�� �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �E�|�O�J�H�V�L�Q�H�� �G�|�Q�•�ú�•�Q�•��
�V�D�÷�O�D�\�D�F�D�N�� �G�•�]�H�\�G�H���J�|�]�H�Q�H�N���E�•�\�•�N�O�•�÷�•�Q�H �V�D�K�L�S�� �R�O�P�D�V�Õ�G�Õ�U����
Bu �|�]�H�O�O�L�N���P�L�Q�L�P�X�P���D�N�Õ�ú �G�L�U�H�Q�F�L���L�o�L�Q���|�Q�H�P�O�L�G�L�U [31]. �d�D�O�Õ�ú�P�D 
�H�V�Q�D�V�Õ�Q�G�D�� �P�D�N�V�L�P�X�P�� �N�Õ�O�F�D�O-�S�R�P�S�D�O�D�P�D�� �E�D�V�Õ�Q�F�Õ�Q�Õ�Q�� �D�U�W�P�D�V�Õ��
�N�•�o�•�N���\�•�]�H�\���J�|�]�H�Q�H�N�O�L�÷�L�\�O�H���V�D�÷lanabilir.  

�ø�G�H�D�O �E�L�U�� �I�L�W�L�O�G�H�� �E�X�O�X�Q�P�D�V�Õ�� �J�H�U�H�N�H�Q�� �|�]�H�O�O�L�N�O�H�U�� �D�ú�D�÷�Õ�G�D��
�E�H�O�L�U�W�L�O�P�L�ú�W�L�U�� 

�x �$�N�Õ�ú�N�D�Q���Y�H���G�X�Y�D�U���P�D�O�]�H�P�H�V�L�Q�H���X�\�X�P�O�X���R�O�P�D�O�Õ�G�Õ�U. 
�x �<�•�N�V�H�N���V�Õ�F�D�N�O�Õ�N�O�D�U�G�D���E�R�]�X�O�P�D�P�D�O�Õ�G�Õ�U. 
�x �6�•�U�W�•�Q�P�H���N�D�W�V�D�\�Õ�V�Õ���G�•�ú�•�N���R�O�P�D�O�Õ�G�Õ�U��  
�x �6�Õ�F�D�N�O�Õ�N�� �G�H�÷�L�ú�L�P�O�H�U�L�Q�H�� �E�D�÷�O�Õ�� �R�O�D�U�D�N �ú�H�N�L�O�� �E�R�]�X�N�O�X�÷�X��

�R�U�W�D�\�D���o�Õ�N�P�D�P�D�O�Õ�G�Õ�U. 
�x �(�P�L�F�L�� �|�]�H�O�O�L�÷�L�� �E�X�O�X�Q�P�D�P�D�O�Õ���� �Õ�V�Õ�� �E�R�U�X�V�X�Q�D�� �X�\�J�X�Q��

�o�D�S�W�D���Y�H���|�O�o�•�G�H���R�O�P�D�O�Õ�G�Õ�U�� 

�&�����'�Õ�ú���0�X�K�D�I�D�]�D 

�'�Õ�ú�� �P�X�K�D�I�D�]�D�Q�Õ�Q�� �J�|�U�H�Y�L�� �Õ�V�Õ�� �E�R�U�X�V�X�� �L�o�L�Q�G�H�N�L�� �D�N�Õ�ú�N�D�Q�Õ��
�o�H�Y�U�H�G�H�Q���D�\�Õ�U�P�D�N�W�Õ�U���� �%�X�� �Q�H�G�H�Q�O�H�� �G�Õ�ú�� �P�X�K�D�I�D�]�D�� �V�Õ�]�G�Õ�U�P�D�]��
�R�O�P�D�O�Õ�����L�o���Y�H���G�Õ�ú���E�D�V�Õ�Q�o���I�D�U�N�Õ�Q�D���G�D�\�D�Q�D�E�L�O�P�H�O�L�����D�N�Õ�ú�N�D�Q���L�O�H���G�Õ�ú��
�R�U�W�D�P�� �D�U�D�V�Õ�Q�G�D�N�L�� �Õ�V�Õ�� �D�O�Õ�ú�Y�H�U�L�ú�L�Q�H�� �R�O�D�Q�D�N�� �Y�H�U�P�H�O�L�G�L�U���� �'�Õ�ú��
�P�X�K�D�I�D�]�D���V�H�o�L�O�L�U�N�H�Q���G�L�N�N�D�W���H�G�L�O�H�F�H�N���K�X�V�X�V�O�D�U�� 

�x �+�H�P�� �o�H�Y�U�H�� �ú�D�U�W�O�D�U�Õ�Q�D���� �K�H�P�� �G�H�� �Õ�V�Õ�� �E�R�U�X�V�X�� �L�o�L�Q�G�H�N�L��
�D�N�Õ�ú�N�D�Q�Õ�Q���ú�D�U�W�O�D�U�Õ�Q�D���X�\�J�X�Q���R�O�P�D�O�Õ�G�Õ�U�� 

�x �'�D�\�D�Q�Õ�N�O�Õ�O�Õ�N���Y�H���D�÷�Õ�U�O�Õ�N �R�U�D�Q�Õ���X�\�J�X�Q���R�O�P�D�O�Õ�G�Õ�U�� 
�x �ø�P�D�O�� �X�V�X�O�O�H�U�L�Q�H�� �X�\�J�X�Q�� �R�O�P�D�O�Õ�G�Õ�U���� ���.aynaklanabilme, 

�P�D�N�L�Q�H�G�H���L�ú�O�H�Q�H�E�L�O�P�H���J�L�E�L��. 
�x �.�X�O�O�D�Q�Õ�O�D�Q���D�N�Õ�ú�N�D�Q�O�D�U���W�D�U�D�I�Õ�Q�G�D�Q���Õ�V�O�D�W�Õ�O�D�E�L�O�P�H�O�Ldir. 

�,�V�Õ�� �E�R�U�X�V�X�Q�X�� �R�O�X�ú�W�X�U�D�Q�� �H�O�D�P�D�Q�O�D�U�Õ�Q birbiriyle uyumlu 
�R�O�P�D�V�Õ���J�H�U�H�N�P�H�N�W�H�G�L�U�����0�D�O�]�H�P�H�Q�L�Q���E�L�U�E�L�U�L�Q�H���X�\�J�X�Q���R�O�P�D�P�D�V�Õ��
�K�D�O�L�Q�G�H�� �R�U�W�D�\�D�� �o�Õ�N�D�Q�� �H�Q�� �|�Q�H�P�O�L�� �L�N�L�� �V�R�U�X�Q��korozyon ve 

�\�R�÷�X�ú�P�D�\�D�Q�� �J�D�]�� �o�Õ�N�P�D�V�Õ�Q�D��sebep �R�O�D�Q�� �U�H�D�N�V�L�\�R�Q�O�D�U�Õ�Q��
meydana gelmesidir [32]���� �<�R�÷�X�ú�P�D�\�D�Q�� �J�D�], �\�R�÷�X�ú�W�X�U�X�F�X�G�D 
birikerek �D�N�Õ�ú�Õ bloke edecek �Y�H�� �Õ�V�Õ�� �J�H�o�L�ú�L�Q�L��olumsuz 
etkileyecektir. �'�Õ�ú�� �P�X�K�D�I�D�]�D���� �L�ú�� �D�N�Õ�ú�N�D�Q�Õ�\�O�D�� �W�H�P�D�V�Õ��
�V�R�Q�X�F�X�Q�G�D���H�U�L�U�V�H�����P�D�O�]�H�P�H�G�H�Q���D�\�U�Õ�O�D�Q���S�D�U�o�D�O�D�U���D�N�Õ�ú�O�D���E�L�U�O�L�N�W�H��
�K�D�U�H�N�H�W�� �H�G�H�U�H�N�� �Õ�V�Õ�� �E�R�U�X�V�X�Q�X�Q�� �\�R�÷�X�ú�W�X�U�X�F�X�� �E�|�O�•�P�•�Q�H�� �W�D�ú�Õ�Q�Õ�U��
ve orada birikir. �%�X�Q�X�Q�� �V�R�Q�X�F�X�� �R�O�D�U�D�N�� �\�•�]�H�\�� �•�]�H�U�L�Q�G�H�N�L��
�•�Q�L�I�R�U�P�� �V�Õ�F�D�N�O�Õ�N�� �G�D�÷�Õ�O�Õ�P�Õ�� �E�R�]�X�O�X�U�� �Y�H�� �D�N�Õ�ú�� �K�D�W�W�Õ�Q�G�D��
�W�Õ�N�D�Q�Õ�N�O�Õ�N�Oar meydana gelebilir. 

IV.  ISI BORUSU UYGULAMALARI  

�0�D�O�]�H�P�H�� �L�ú�O�H�P�H�� �W�H�N�Q�R�O�R�M�L�O�H�U�L�� �K�Õ�]�O�Õ�� �E�L�U�� �ú�H�N�L�O�G�H�� �J�H�O�L�ú�P�H�N�W�H��
�Y�H�� �E�X�Q�D�� �S�D�U�D�O�H�O�� �R�O�D�U�D�N�� �N�R�P�S�D�N�W�� �V�L�V�W�H�P�O�H�U�� �•�U�H�W�L�O�H�E�L�O�P�H�N�W�H�G�L�U����
�*�H�O�L�ú�H�Q�� �W�H�N�Q�R�O�R�M�L���� �D�\�Q�Õ�� �]�D�P�D�Q�G�D���� �L�ú�O�H�P�� �N�D�S�D�V�L�W�H�V�L�� �\�•�N�V�H�N��
cih�D�]�O�D�U�D�� �R�O�D�Q�� �W�D�O�H�E�L�� �D�U�W�Õ�U�P�D�N�W�D�G�Õ�U���� �3�H�U�I�R�U�P�D�Q�V�Õ�� �D�U�W�D�Q���� �E�X�Q�D��
�N�D�U�ú�Õ�� �E�R�\�X�W�O�D�U�Õ�� �N�•�o�•�O�H�Q�� �V�L�V�W�H�P�O�H�U�G�H�N�L�� �H�Q�� �|�Q�H�P�O�L��
�S�U�R�E�O�H�P�O�H�U�G�H�Q�� �E�L�U�L�� �D�o�Õ�÷�D�� �o�Õ�N�D�Q�� �\�•�N�V�H�N�� �Õ�V�Õ�O�� �\�R�÷�X�Q�O�X�N�O�D�U�G�Õ�U����
�6�L�V�W�H�P�O�H�U�L�Q�� �J�•�Y�H�Q�O�L�� �o�D�O�Õ�ú�P�D�� �D�U�D�O�Õ�÷�Õ�Q�G�D�� �N�D�O�D�E�L�O�P�H�V�L�� �Y�H��
�S�H�U�I�R�U�P�D�Q�V�� �N�D�\�E�Õ�Q�Õ�Q�� �\�D�ú�D�Q�P�D�P�D�V�Õ�� �L�o�L�Q���H�W�N�L�O�L�� �Õ�V�Õ�O�� �N�R�Q�W�U�R�O��
�\�|�Q�W�H�P�O�H�U�L�Q�H�� �L�K�W�L�\�D�o�� �G�X�\�X�O�P�D�N�W�D�G�Õ�U���� �%�X�� �N�D�S�V�D�Pda en iyi 
�o�|�]�•�P�� �\�R�O�O�D�U�Õ�Q�G�D�Q�� �E�L�U�L�� �S�D�V�L�I�� �Õ�V�Õ�� �W�U�D�Q�V�I�H�U�� �F�L�K�D�]�Õ�� �R�O�D�Q�� �Õ�V�Õ��
�E�R�U�X�O�D�U�Õ�Q�Õ�Q���N�X�O�O�D�Q�Õ�P�Õ�G�Õ�U�� 

�(�O�H�N�W�U�R�Q�L�N�� �S�D�U�o�D�O�D�U�Õ�Q�� �N�•�o�•�O�P�H�V�L�\�O�H�� �R�U�W�D�\�D�� �o�Õ�N�D�Q�� �H�Q�� �E�•�\�•�N��
�S�U�R�E�O�H�P�O�H�U�G�H�Q�� �E�L�U�L�V�L�� �G�H�� �E�X�� �S�D�U�o�D�O�D�U�Õ�Q�� �V�R�÷�X�W�P�D�� �L�K�W�L�\�D�o�O�D�U�Õ�Q�Õ�Q��
�N�D�U�ú�Õ�O�D�Q�P�D�V�Õ�G�Õ�U���� ���������� �\�Õ�O�Õ�Q�G�D�� �3�H�Q�W�L�X�P�� �L�ú�O�H�P�F�L�O�H�U�� �G�•�Q�\�D�\�D��
�W�D�Q�Õ�W�Õ�O�G�Õ�N�W�D�Q�� �V�R�Q�U�D�� �L�ú�O�H�P�F�L�O�H�U�L�Q�� �J�•�F�•�� �\�Õ�O�G�D�Q�� �\�Õ�O�D�� �D�U�W�Õ�ú��
�J�|�V�W�H�U�P�L�ú�W�L�U���� ���������� �\�Õ�O�Õ�Q�D�� �J�H�O�L�Q�G�L�÷�L�Q�G�H�� �L�ú�O�H�P�F�L�O�H�U�L�Q�� �Õ�V�Õ�� �D�N�Õ�V�Õ��
�\�D�N�O�D�ú�Õ�N�� ����-15 W/cm2 �L�N�H�Q�� ���������� �\�Õ�O�Õ�Q�G�D�� �E�X�� �G�H�÷�H�U�� ������-150 
W/cm2�¶�\�H�� �o�Õ�N�P�Õ�ú�W�Õ�U���� �2�U�W�D�O�D�P�D�� �E�L�U�� �G�L�]�•�V�W�•�� �E�L�O�J�L�V�D�\�D�U�Õ�Q�� �J�•�F�•��
25-������ �:���� �P�D�V�D�•�V�W�•�� �F�L�K�D�]�O�D�U�Õ�Q�� �J�•�F�•�� �L�V�H�� ����-�������� �:�� �D�U�D�V�Õ�Q�G�D��
�G�H�÷�L�ú�P�H�N�W�H�G�L�U����Bu nedenle, �H�W�N�L�Q�� �Õ�V�Õ�O�� �N�R�Q�W�U�R�O�� �\�|�Q�W�H�P�O�H�U�L�Q�H��
�L�K�W�L�\�D�o�� �G�X�\�X�O�P�D�N�W�D�G�Õ�U�� Elektronik ekipmanlarda meydana 
�J�H�O�H�Q�� ���L�ú�O�H�P�F�L�O�H�U�L�Q�G�H���� �Õ�V�Õ�Q�P�D�� �S�U�R�E�O�H�P�L�Q�L�� �J�L�G�H�U�P�H�G�H�� �Õ�V�Õ��
�E�R�U�X�O�D�U�Õ�� �\�D�\�J�Õ�Q�� �R�O�D�U�D�N�� �N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U [33]. �ù�H�N�L�O�� �����¶�G�D��
�G�L�]�•�V�W�•�� �E�L�O�J�L�V�D�\�D�U�D�� �\�H�U�O�H�ú�W�L�U�L�O�P�L�ú�� �Õ�V�Õ�� �E�R�U�X�V�X�Q�X�Q�� �U�H�V�P�L��
�Y�H�U�L�O�P�L�ú�W�L�U�� 

 

 
�ù�H�N�L�O�����������'�L�]�•�V�W�•���%�L�O�J�L�V�D�\�D�U�D���<�H�U�O�H�ú�W�L�U�L�O�P�L�ú���,�V�Õ���%�R�U�X�V�X���>34] 

Ka�O�Õ�S�� �L�P�D�O�D�W�Õ�� �Y�H�� �S�O�D�V�W�L�N�� �H�Q�M�H�N�V�L�\�R�Q �V�Õ�U�D�V�Õ�Q�G�D �H�U�J�L�P�L�ú��
�R�O�D�U�D�N���N�D�O�Õ�E�D���G�R�O�G�X�U�X�O�D�Q���S�O�D�V�W�L�N���Y�H�\�D���P�H�W�D�O���D�O�D�ú�Õ�P�O�D�U���o�R�N���N�Õ�V�D��
�E�L�U�� �V�•�U�H�G�H�� �N�D�W�Õ�O�D�ú�W�Õ�U�Õ�O�D�U�D�N�� �L�V�W�H�Q�L�O�H�Q�� �ú�H�N�O�L�� �D�O�P�D�V�Õ�� �V�D�÷�O�D�Q�Õ�U����
�6�R�÷�X�W�P�D���V�•�U�H�V�L���N�Õ�V�D�O�W�Õ�O�D�U�D�N���V�H�U�L���•�U�H�W�L�P���K�Õ�]�O�D�Q�G�Õ�U�Õ�O�P�Õ�ú���R�O�X�U�����%�X��
�Q�H�G�H�Q�O�H�� �Õ�V�Õ�Q�Õ�Q�� �N�D�O�Õ�S�W�D�Q�� �o�H�N�L�O�P�H�V�L�� �o�R�N�� �|�Q�H�P�O�L�G�L�U�� �Y�H�� �E�X�� �L�ú�O�H�P��
�Õ�V�Õ���E�R�U�X�O�D�U�Õ���L�O�H���J�H�U�o�H�N�O�H�ú�W�L�U�L�O�H�E�L�O�L�U. 

�,�V�Õ�� �E�R�U�X�V�X�� �|�]�H�O�O�L�N�O�H�� �X�]�D�\�� �D�U�D�o�O�D�U�Õ�Q�G�Dki �Õ�V�Õ�O�� �S�U�R�E�O�H�P�O�H�U�L�Q��
�o�|�]�•�P�•�Q�G�H�� �E�D�ú�D�U�Õ�� �L�O�H�� �N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U���� �8�]�D�\�� �D�U�D�o�O�D�U�Õ�Q�Õ�Q��
�\�•�]�H�\�L�Q�H�� �J�H�O�H�Q�� �Õ�V�Õ�O�� �Õ�ú�Õ�Q�Õ�P�Õ�Q �G�•�]�J�•�Q�� �R�O�P�D�P�D�V�Õ, �D�U�D�o�� �L�o�L�Q�G�H��
b�•�\�•�N�� �V�Õ�F�D�N�O�Õ�N�� �I�D�U�N�O�D�U�Õ�Q�Õ�Q�� �G�R�÷�P�D�V�Õ�Q�D�� �V�H�E�H�S�� �R�O�X�U���� �8�]�D�\��



Markal ve Aksoy�����<�H�Q�L�O�L�N�o�L���6�R�÷�X�W�P�D���7�H�N�Q�R�O�R�M�L�O�H�U�L�����,�V�Õ���%�R�U�X�V�X, ISAS 2018, �$�Q�W�D�O�\�D�����7�•�U�N�L�\�H 

�D�U�D�o�O�D�U�Õ�Q�Õ�� �o�H�S�H�o�H�Y�U�H�� �V�D�U�D�Q�� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�� �\�D�U�G�Õ�P�Õ�\�O�D�� �E�X�� �D�ú�Õ�U�Õ��
�V�Õ�F�D�N�O�Õ�N���I�D�U�N�O�D�U�Õ���G�H�Q�J�H���K�D�O�L�Q�H���J�H�W�L�U�L�O�P�H�N�W�H�G�L�U���>33].  

�,�V�Õ�� �E�R�U�X�O�D�U�Õ�Q�Õ�Q�� �E�D�ú�N�D�� �E�L�U�� �X�\�J�X�O�D�P�D�� �D�O�D�Q�Õ�� �X�\�G�X�O�D�U�G�Õ�U����
�8�\�G�X�Q�X�Q�� �J�•�Q�H�ú�H�� �E�D�N�D�Q�� �\�•�]�•�� �D�ú�Õ�U�Õ�� �Õ�V�Õ�Q�P�D�N�W�D���� �N�D�U�D�Q�O�Õ�N�� �\�•�]�•��
�L�V�H�� �o�R�N�� �G�•�ú�•�N�� �V�Õ�F�D�N�O�Õ�÷�D�� �P�D�U�X�]�� �N�D�O�P�D�N�W�D�G�Õ�U����Bu problemi 
�J�L�G�H�U�P�H�N�� �L�o�L�Q �X�\�G�X�Q�X�Q�� �G�Õ�ú�� �\�•�]�H�\�L�Q�H�� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�Q�G�D�Q�� �R�O�X�ú�D�Q��
�E�L�U�� �\�D�S�Õ�� �\�H�U�O�H�ú�W�L�U�L�O�L�U [32]���� �%�|�\�O�H�F�H�� �Õ�V�Õ�Q�D�Q�� �W�D�U�D�I�W�D�Q�� �Õ�V�Õ��
�E�R�U�X�O�D�U�Õ�\�O�D�� �Õ�V�Õ�� �J�H�o�L�ú�L�� �V�D�÷�O�D�Q�D�U�D�N�� �X�\�G�X�� �o�H�Y�U�H�V�H�O�� �R�O�D�U�D�N sabit 
�V�Õ�F�D�N�O�Õ�N�W�D���W�X�W�X�O�P�X�ú���R�O�X�U�� 

�)�R�W�R�N�R�S�L�� �P�D�N�L�Q�H�O�H�U�L�Q�G�H�� �L�V�H�� �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �Y�H��
�\�R�÷�X�ú�W�X�U�X�F�X�Q�X�Q�� �U�D�G�\�D�O�� �G�R�÷�U�X�O�W�X�G�D�� �E�L�U�E�L�U�O�H�U�L�Q�G�H�Q�� �D�\�U�Õ�O�G�Õ�N�O�D�U�Õ��
da�L�U�H�V�H�O���Õ�V�Õ���E�R�U�X�O�D�U�Õ���N�X�O�O�D�Q�Õ�O�Õ�U���� 

Ele�N�W�U�L�N�� �P�R�W�R�U�O�D�U�Õ�Q�Õ�Q�� �o�D�O�Õ�ú�P�D�V�Õ�� �H�V�Q�D�V�Õ�Q�G�D��meydana gelen 
�V�Õ�F�D�N�O�Õ�N�� �D�U�W�Õ�ú�O�D�U�Õ�Q�Õ�� �|�Q�O�H�P�H�N�� �L�o�L�Q���U�R�W�R�U�X�Q�� �o�H�Y�U�H�V�L�Q�G�H�� �Õ�V�Õ��
�E�R�U�X�O�D�U�Õ�Q�Õ �L�o�H�U�H�Q���W�D�V�D�U�Õ�P�O�D�U���N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U.  

�6�Õ�F�D�N�� �V�X�\�D�� �\�D�� �G�D�� �N�Õ�]�J�Õ�Q�� �E�X�K�D�U�O�Õ�� �E�R�U�X�O�D�U�Õ�Q�� �\�D�N�Õ�Q�� �o�H�Y�U�H�V�L�Q�H��
�\�H�U�O�H�ú�W�L�U�L�O�H�Q�� �\�H�U�� �D�O�W�Õ�� �H�O�H�N�W�U�L�N�� �K�D�W�O�D�U�Õnda da �Õ�V�Õ�O�� �O�L�P�L�W�O�H�U�L��
�D�ú�P�D�P�D�N�� �L�o�L�Q�� �L�ú�O�H�W�P�H�� �Y�H���E�D�N�Õ�P�� �P�D�V�U�D�I�O�D�U�Õ�Q�Õ�Q��uygun 
�R�O�P�D�V�Õ�Q�G�D�Q�� �G�R�O�D�\�Õ �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ �N�X�O�O�D�Q�Õ�O�D�E�L�O�P�H�N�W�H�G�L�U [35]. 
�)�D�]�O�D�� �Õ�V�Õ�Q�D�Q�� �E�|�O�J�H�O�H�U�H�� �\�H�U�O�H�ú�W�L�U�L�O�H�Q�� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�� �V�D�\�H�V�L�Q�G�H��
�V�R�÷�X�W�P�D���V�D�÷�O�D�Q�P�D�N�W�D�G�Õ�U. 

�ø�Q�V�D�Q�� �Y�•�F�X�G�X�Q�G�D�N�L�� �W�•�P�|�U�O�H�U�L�� �\�R�N�� �H�W�P�H�N�� �L�o�L�Q��dondurucu 
�F�H�U�U�D�K�L�� �V�R�Q�G�D�O�D�U�� �N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U���� �%�X�� �W�L�S�� �F�H�U�U�D�K�L�� �\�|�Q�W�H�P�O�H�U�� 
�H�W�U�D�I�Õ�Q�G�D�N�L�� �G�R�N�X�\�D�� �]�D�U�D�U�� �Y�H�U�P�H�G�L�÷�L�� �Y�H�� �o�R�N�� �D�]�� �N�D�Q�D�P�D�� �Y�H��
�D�÷�U�Õ�\�D�� �Q�H�G�H�Q�� �R�O�G�X�÷�X�� �L�o�L�Q�� �W�H�U�F�L�K�� �H�G�L�O�P�H�N�W�H�G�L�U. �+�D�V�W�D�O�Õ�N�O�Õ��
�G�R�N�X�\�X�� �W�H�G�D�Y�L�� �H�W�P�H�N�� �L�o�L�Q�� �K�D�V�V�D�V�� �V�Õ�F�D�N�O�Õ�N�� �N�R�Q�W�U�R�O�•�� �V�D�÷�O�D�\�D�Q��
�P�L�N�U�R���Õ�V�Õ���E�R�U�X�O�D�U�Õ���N�X�O�O�D�Q�Õ�O�D�Q���W�Õ�E�E�L���V�R�Q�G�D�O�D�U���G�D���P�H�Y�F�X�W�W�X�U��[36]. 

�ø�N�O�L�P�O�H�Q�G�L�U�P�H�� �V�L�V�W�H�P�O�H�U�L�Q�G�H�� �N�X�O�O�D�Q�Õ�O�D�Q�� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�Q�G�D��
�V�R�÷�X�W�X�F�X�� �D�N�Õ�ú�N�D�Q�� �N�X�O�O�D�Q�Õ�O�Õ�U���� �%�X�� �W�•�U�� �V�L�V�W�H�P�O�H�U�G�H�� �J�H�U�L�� �G�|�Q�H�Q��
�V�Õ�F�D�N�� �K�D�Y�D�� �L�O�H�� �Õ�V�Õ�� �E�R�U�X�V�X�Q�X�Q�� �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �N�Õ�V�P�Õ�� �W�H�P�D�V��
�H�W�W�L�U�L�O�H�U�H�N�� �E�R�U�X�� �L�o�L�Q�G�H�N�L�� �D�N�Õ�ú�N�D�Q�� �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�O�Õ�U���� �%�X�K�D�U�O�D�ú�D�Q��
�D�N�Õ�ú�N�D�Q���E�R�U�X�Q�X�Q���G�L�÷�H�U���X�F�X�Q�D�����E�L�U���E�D�ú�N�D���L�I�D�G�H���L�O�H���\�R�÷�X�ú�W�X�U�X�F�X��
�E�|�O�•�P�•�Q�H �K�D�U�H�N�H�W�� �H�G�H�U�� �Y�H�� �E�X�U�D�G�D�� �V�L�V�W�H�P�� �L�o�L�Q�G�H�� �V�R�÷�X�W�X�O�D�Q��
�K�D�Y�D�� �L�O�H�� �V�R�÷�X�W�X�O�X�U���� �<�R�÷�X�ú�D�Q�� �D�N�Õ�ú�N�D�Q�� �W�H�N�U�D�U�� �E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ��
�E�|�O�•�P�•�Q�H �J�L�U�H�U�H�N�� �o�H�Y�U�L�P�H�� �G�H�Y�D�P�� �H�G�H�U���� �%�X�� �V�D�\�H�G�H��
iklimlen�G�L�U�P�H�� �N�R�Q�I�R�U�� �ú�D�U�W�O�D�U�Õ�� �L�\�L�O�H�ú�W�L�U�L�O�L�U���� �K�D�Y�D�G�D�N�L�� �Q�H�P��
�P�L�N�W�D�U�Õ���D�]�D�O�W�Õ�O�Õ�U���Y�H���K�D�Y�D���N�D�O�L�W�H�V�L���D�U�W�W�Õ�U�Õ�O�Õ�U�����.�O�L�P�D���V�L�V�W�H�P�O�H�U�L�Q�G�H��
�Õ�V�Õ�� �E�R�U�X�V�X�Q�X�Q�� �N�X�O�O�D�Q�Õ�O�P�D�V�Õ�� �L�O�H���\�D�N�O�D�ú�Õ�N�� �������� �R�U�D�Q�Õ�Q�G�D�� �H�Q�H�U�M�L��
�W�D�V�D�U�U�X�I�X���V�D�÷�O�D�Q�P�D�N�W�D�G�Õ�U���>16]. 

�+�D�Y�D�F�Õ�O�Õ�N�� �X�\�J�X�O�D�P�D�O�D�U�Õ�Q�G�D���� �N�D�Q�D�W�O�D�U�Õ�Q�� �N�H�V�N�L�Q�� �X�o�O�D�U�Õ�� �Y�H��
�X�o�D�÷�Õ�Q���E�X�U�X�Q���N�Õ�V�P�Õ���X�o�D�N���K�Õ�]�Õ���D�U�W�W�Õ�N�o�D �����������.���������������ƒ�&�����J�L�E�L��
�V�Õ�F�D�N�O�Õ�N�� �G�H�÷�H�U�O�H�U�L�Q�H���X�O�D�ú�D�E�L�O�P�H�N�W�H�G�L�U�� �%�X�� �G�X�U�X�P�� �X�o�D�N�W�D��
�N�X�O�O�D�Q�Õ�O�D�Q�� �P�D�O�]�H�P�H�� �Y�H�� �X�o�X�ú�� �J�•�Y�H�Q�O�L�÷�L�� �D�o�Õ�V�Õ�Q�G�D�Q�� �W�H�K�O�L�N�H�� �D�U�]��
etmektedir���� �.�D�Q�D�G�Õ�Q�� �V�L�Y�U�L�� �X�o�O�X�� �N�Õ�V�Õ�P�O�D�U�Õ���E�X�K�D�U�O�D�ú�W�Õ�U�Õ�F�Õ�� �J�|�U�H�Y�L��
�J�|�U�•�U�N�H�Q�����G�•�]���R�O�D�Q���N�Õ�V�Õ�P�O�D�U�Õ���G�D�K�D���D�]���Õ�V�Õ�Q�G�Õ�÷�Õ���L�o�L�Q���\�R�÷�X�ú�W�X�U�X�F�X��
�J�|�U�H�Y�L�� �J�|�U�•�U [33]. �$�\�U�Õ�F�D�� �J�D�]�� �W�•�U�E�L�Q�� �N�D�Q�D�W�o�Õ�N�O�D�U�Õ�Q�Õ�Q��
�V�R�÷�X�W�X�O�P�D�V�Õ�� �G�D�� �P�L�N�U�R�� �|�O�o�H�N�O�L���� �P�L�Q�\�D�W�•�U �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�� �L�O�H��
�\�D�S�Õ�O�P�D�N�W�D�G�Õ�U�� 

�.�X�W�X�S���E�|�O�J�H�O�H�U�L���\�D���G�D���G�|�N�•�P�K�D�Q�H���Jibi �o�R�N���G�•�ú�•�N���Y�H�\�D���o�R�N��
�\�•�N�V�H�N �V�Õ�F�D�N�O�Õ�N�� �E�|�O�J�H�O�H�U�L�Q�G�H�� �o�D�O�Õ�ú�D�Q�� �P�H�V�O�H�N�� �J�U�X�S�O�D�U�Õ, ciddi 
�V�D�÷�O�Õ�N���S�U�R�E�O�H�P�O�H�U�L���L�O�H���N�D�U�ú�Õ���N�D�U�ú�Õ�\�D�G�Õ�U�����$�ú�Õ�U�Õ���V�R�÷�X�N���E�|�O�J�H�O�H�U�G�H��
�X�]�X�Y�� �G�R�Q�P�D�O�D�U�Õ�� �V�R�U�X�Q�� �R�O�X�U�N�H�Q���� �D�ú�Õ�U�Õ�� �V�Õ�F�D�N�� �E�|�O�J�H�O�H�U�G�H��
�K�L�S�H�W�H�U�P�L�� �J�|�U�•�O�P�H�N�W�H�G�L�U���� �,�V�Õ�� �E�R�U�X�V�X�� �\�H�U�O�H�ú�W�L�U�L�O�P�L�ú�� �H�O�G�L�Yen, 
�o�R�U�D�S���Y�H���N�Õ�\�D�I�H�W�O�H�U�O�H���X�]�X�Y�O�D�U���D�U�D�V�Õ�Q�G�D���Õ�V�Õ���J�H�o�L�ú�L���V�D�÷�O�D�Q�D�U�D�N���E�X��
�J�L�E�L�� �V�R�U�X�Q�O�D�U�Õ�Q�� �|�Q�•�Q�H�� �J�H�o�L�O�H�E�L�O�L�U���� �6�R�÷�X�N�� �L�N�O�L�P�O�H�U�G�H���� �Õ�V�Õ��
�E�R�U�X�O�D�U�Õ���H�O���Y�H���D�\�D�N���S�D�U�P�D�N�O�D�U�Õ�Q�Õ�Q���G�R�Q�P�D�V�Õ�Q�Õ�Q���|�Q�•�Q�H���J�H�o�P�H�N��
�L�o�L�Q���J�|�Y�G�H�G�H�Q���Õ�V�Õ���o�H�N�L�O�H�E�L�O�L�U [35]�����ù�H�N�L�O�������¶�G�H �V�R�÷�X�N���L�N�O�L�P�O�H�U��
�L�o�L�Q�� �Y�•�F�X�W �Õ�V�Õ�V�Õ�Q�Õ�� �N�R�O�X�Q�� �|�Q�� �E�|�O�•�P�•�Q�G�H�Q�� �Õ�V�Õ�� �E�R�U�X�O�D�U�Õ�\�O�D��
�S�D�U�P�D�N�O�D�U�D���J�H�o�L�ú�L�Q�L���V�D�÷�O�D�\�D�Q���H�O�G�L�Y�H�Q�L�Q���W�D�V�D�U�Õ�P�Õ���Y�H�U�L�O�P�L�ú�W�L�U. 

 
�ù�H�N�L�O�����������,�V�Õ���%�R�U�X�O�X���(�O�G�L�Y�H�Q���7�D�V�D�U�Õ�P�Õ���>35] 

�.�Õ�Y�U�Õ�O�D�E�L�O�H�Q�� �E�L�U�� �E�R�U�X�� �N�X�O�O�D�Q�Õ�O�D�U�D�N���� �R�W�R�P�R�E�L�O�O�H�U�L�Q�� �Õ�V�Õ�W�P�D��
�G�H�Y�U�H�O�H�U�L�� �Õ�V�Õ�� �E�R�U�X�V�X�� �L�O�H�� �o�D�O�Õ�ú�W�Õ�U�Õ�O�D�E�L�O�L�U���� �0�R�W�R�Uda egzoz 
manifolduna �\�H�U�O�H�ú�W�L�U�L�O�H�E�L�O�H�F�H�N�� �E�L�U�� �G�H�S�R�� �L�O�H�� �o�H�N�L�O�H�Q�� �Õ�V�Õ���� �L�o��
�K�D�Y�D�O�D�Q�G�Õ�U�P�D�� �Õ�V�Õ�� �G�H�÷�L�ú�W�L�U�L�F�L�V�L�Q�H�� �E�D�÷�O�D�Q�D�Q�� �E�L�U�� �G�H�S�R�� �L�O�H�� �L�o�H�U�L��
�D�O�Õ�Q�Õ�U���� �%�X�� �ú�H�N�L�O�G�H�� �E�L�U�� �G�•�]�H�Q�O�H�P�H�� �L�O�H�� �R�W�R�P�R�E�L�O�L�Q�� �o�D�E�X�N�� �R�O�D�U�D�N��
�Õ�V�Õ�W�Õ�O�P�D�V�Õ�� �W�H�P�L�Q�� �H�G�L�O�L�U���� �0�R�W�R�U�X�Q�� �o�D�O�Õ�ú�P�D�V�Õ�\�O�D�� �R�W�R�P�R�E�L�O�L�Q��
�L�o�L�Q�G�H�N�L�� �K�D�Y�D�G�D�� �Õ�V�Õ�Q�P�D�\�D�� �E�D�ú�O�D�\�D�F�D�N�W�Õ�U���� �%�|�\�O�H�F�H�� �N�O�D�V�L�N��
�Õ�V�Õ�W�Õ�F�Õ�O�D�U�G�D���R�O�G�X�÷�X���J�L�E�L�� �P�R�W�R�U���V�R�÷�X�W�P�D�� �V�X�\�X�Q�X�Q���Õ�V�Õ�Q�P�D�V�Õ���L�o�L�Q��
�J�H�o�P�H�V�L���J�H�U�H�N�H�Q���X�]�X�Q���]�D�P�D�Q�D���L�K�W�L�\�D�o���\�R�N�W�X�U�� 

�$�\�U�Õ�F�Õ���Õ�V�Õ���E�R�U�X�O�D�U�Õ���� �E�R�U�X�� �V�L�V�W�H�P�L�Q�L�Q���V�W�D�E�L�O�L�]�H�� �H�G�L�O�P�H�V�L���� �D�W�Õ�N��
�Õ�V�Õ�O�D�U�Õ�Q�� �W�H�N�U�D�U�� �N�X�O�O�D�Q�Õ�O�P�D�V�Õ���� �M�H�R�W�H�U�P�D�O�� �H�Q�H�U�M�L�Q�L�Q�� �N�X�O�O�D�Q�Õ�O�P�D�V�Õ����
�H�Q�H�U�M�L�� �G�H�S�R�O�D�P�D���� �J�D�]�� �W�•�U�E�L�Q�L�� �M�H�Q�H�U�D�W�|�U�O�H�U�L�Q�G�H�� �Õ�V�Õ�� �W�U�D�Q�V�I�H�U��
�H�O�H�P�D�Q�Õ�� �R�O�D�U�D�N�� �N�X�O�O�D�Q�Õ�O�P�D�V�Õ���� �X�o�D�N�O�D�U�Õ�Q�� �I�U�H�Q�� �V�L�V�W�H�P�O�H�U�L�Q�L�Q��
�V�R�÷�X�W�X�O�P�D�V�Õ���� �R�W�R�\�R�O�� �Y�H�� �N�|�S�U�•�O�H�U�L�Q�� �G�R�Q�� �W�H�K�O�L�N�H�V�L�Q�H�� �N�D�U�ú�Õ��
�N�R�U�X�Q�P�D�V�Õ�Q�G�D���� �E�D�F�D�O�D�U�G�D�N�L�� �D�W�Õ�N�� �Õ�V�Õ�Q�Õ�Q�� �J�H�U�L�� �N�D�]�D�Q�Õ�O�P�D�V�Õ�Q�G�D����
�Q�•�N�O�H�H�U�� �V�D�Q�W�U�D�O�O�H�U�L�Q���V�R�÷�X�W�X�O�P�D�V�Õ�Q�G�D���� �O�D�]�H�U�� �D�\�Q�D�O�D�U�Õ�Q�Õ�Q��
�V�R�÷�X�W�X�O�P�D�V�Õ�Q�G�D���� �I�Õ�U�Õ�Q�O�D�U�Õ�Q�� �Õ�V�Õ�W�Õ�O�P�D�V�Õ�Q�G�D���� �W�D�Y�D�� �Y�H�� �W�H�Q�F�H�U�H�O�H�U�L�Q��
�K�R�P�R�M�H�Q�� �Õ�V�Õ�W�Õ�O�P�D�V�Õ�Q�G�D���� �J�•�Q�H�ú�� �H�Q�H�U�M�L�V�L�Q�G�H�� �Y�H�� �G�L�÷�H�U�� �E�L�U�o�R�N��
alanda uygulanabilmektedir. 

V. S�2�1�8�d�/�$�5 

�%�X���o�D�O�Õ�ú�P�D�G�D�����P�R�G�H�U�Q���Õ�V�Õ�O���N�R�Q�W�U�R�O���\�|�Q�W�H�P�O�H�U�L�Q�G�H�Q���E�L�U�L���R�O�D�Q��
�Õ�V�Õ �E�R�U�X�O�D�U�Õ���N�D�S�V�D�P�O�Õ���E�L�U���ú�H�N�L�O�G�H���H�O�H���D�O�Õ�Q�P�Õ�ú�W�Õ�U�����,�V�Õ���E�R�U�X�O�D�U�Õ�Q�Õ�Q��
�W�D�Q�Õ�P�Õ�����|�Q�H�P�L�� �o�D�O�Õ�P�D���S�U�H�Q�V�L�E�L�� �W�H�P�H�O���\�D�S�Õ���E�L�O�H�ú�H�Q�O�H�U�L�����W�•�U�O�H�U�L�� 
�V�H�o�L�P�� �N�U�L�W�H�U�O�H�U�L�� �Y�H �N�X�O�O�D�Q�Õ�P�� �D�O�D�Q�O�D�U�Õ�� �N�R�Q�X�O�D�U�Õ�Q�G�D�� �O�L�W�H�U�D�W�•�U�G�H��
�Y�D�U���R�O�D�Q���E�L�O�J�L�O�H�U���G�H�U�O�H�Q�H�U�H�N���V�X�Q�X�O�P�X�ú�W�X�U�������� 
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Abstract �± Today, human beings encounter countless visual narratives every day and sometimes they can construct reality 
through these narratives. Creation of �S�H�U�I�H�F�W���Y�L�V�X�D�O���L�P�D�J�H�V���I�R�U���S�H�U�I�H�F�W���Y�L�V�X�D�O���D�S�S�H�D�O���D�O�V�R���E�U�L�Q�J�V���D�O�R�Q�J���Z�L�W�K���W�K�H���V�H�Q�V�H���R�I���³�L�G�H�D�O��
beauty". Transmisions of idealized beauty shows itself clearly in the advertisement messages we are exposed to at any time. In 
the images presented by advertising along with the function of creating meaning, instead of reality, there are images of men and 
women with certain physical characteristics comes in front of us. In terms of setting these beauty standarts Photoshop is the most 
preferred design program in the advertising sector. Possiblities of all changes can be made on the photos with this program causes 
that creation of perfect bodies to be perceived as real by individuals. 

Making sense of themselves through the physical appearance and self-confidence relationship of young people, the study aims 
�W�R���V�K�R�Z���W�K�H�L�U���L�Q�I�O�X�H�Q�F�H���R�Q���W�K�H���E�H�D�X�W�\���H�P�S�K�D�V�L�V���D�Q�G���S�U�H�V�H�Q�W�D�W�L�R�Q���L�Q���D�G�Y�H�U�W�L�V�L�Q�J�����,�Q���R�U�G�H�U���W�R���U�H�Y�H�D�O���\�R�X�Q�J���S�H�R�S�O�H�V�¶���L�P�S�D�F�W���R�Q���Whe 
beauty emphasis and presentation in advertising interviews were conducted with 13 university students who were studying at 
�,�V�W�D�Q�E�X�O���$�\�G�Õ�Q���8�Q�L�Y�H�U�V�L�W�\���D�Q�G���1�L�ú�D�Q�W�D�ú�Õ���8�Q�L�Y�H�U�V�L�W�\���E�H�W�Z�H�H�Q���W�K�H���D�J�H�V���R�I���������D�Q�G���������L�Q���W�K�H���V�W�X�G�\����Semi-structured questions aimed 
at exposing the impact Photoshop in advertising. Interviews with participants in the study shows that despite of being aware of 
the fact that the beauty presented, especially the ads, is not real, however they still need to shape their physical appearance while 
�H�[�S�U�H�V�V�L�Q�J���W�K�H�P�V�H�O�Y�H�V���L�Q���O�L�Q�H���Z�L�W�K���W�K�H���³�L�G�H�D�O���E�H�D�X�W�\�´���F�R�Q�F�H�S�W�����$�F�F�R�U�G�L�Q�J�O�\�����L�W���V�K�R�Z�V���W�K�D�W���Ueplaces of the physical appearance 
into an idealized conception of the physical appearance also can create a lack of self-confidence and unhappiness in psychological 
sense. 

Keywords �± Advertisement, Using sense of beauty, Photoshop 
 

I. �*�ø�5�ø�ù 

 
�*�•�Q�•�P�•�]�G�H�� �W�•�N�H�W�L�P�� �H�N�R�Q�R�P�L�V�L�Q�L�Q�� �\�|�Q�O�H�Q�G�L�U�P�H�V�L�\�O�H�� �D�G�H�W�D��

�V�•�U�H�N�O�L���W�•�N�H�W�P�H�\�H���J�•�G�•�O�H�Q�H�Q���E�L�U�H�\�O�H�U���L�o�L�Q���P�•�N�H�P�P�H�O���J�•�]�H�O�O�L�N����
�Q�H�U�H�G�H�\�V�H�� �X�O�D�ú�Õ�O�P�D�V�Õ�� �J�H�U�H�N�H�Q�� �E�L�U�� �D�P�D�o�� �R�O�D�U�D�N��
�E�H�O�L�U�O�H�Q�P�H�N�W�H�G�L�U���� �%�X�� �E�D�÷�O�D�P�G�D���\�D�ú�D�G�Õ�÷�Õ�P�Õ�]�� �E�X�� �W�•�N�H�W�L�P��
�o�D�÷�Õ�Q�G�D���W�•�N�H�W�L�O�H�Q���ú�H�\�O�H�U���D�U�D�V�Õ�Q�G�D���G�L�÷�H�U���Q�H�V�Q�H�O�H�U�G�H�Q���G�D�K�D���J�•�]�H�O����
�N�Õ�\�P�H�W�O�L�� �Y�H�� �G�D�K�D�� �I�D�]�O�D�� �\�D�Q�� �D�Q�O�D�P�O�D�U�� �\�•�N�O�H�Q�H�Q�� �Q�H�V�Q�H�� �R�O�D�U�D�N��
�N�D�U�ú�Õ�P�Õ�]�D�� �³�%�H�G�H�Q�´�� �o�Õ�N�P�D�N�W�D�G�Õ�U���� �%�H�G�H�Q�L�Q�� �\�H�Q�L�G�H�Q�� �N�H�ú�I�L����
�U�H�N�O�D�P���� �P�R�G�D���� �N�L�W�O�H�� �N�•�O�W�•�U�•�Q�G�H�� �\�H�U�� �D�O�Õ�ú�Õ�� �Y�H�� �H�W�U�D�I�Õ�Q�Õ�� �N�X�ú�Dtan 
�V�D�÷�O�Õ�N���� �S�H�U�K�L�]���� �J�H�Q�o�O�L�N�� �J�L�E�L�� �D�Q�O�D�W�Õ�O�D�U���� �E�H�G�H�Q�L�� �J�•�Q�•�P�•�]�G�H��
�N�X�U�W�X�O�X�ú�� �Q�H�V�Q�H�V�L�Q�H�� �G�|�Q�•�ú�W�•�U�P�H�N�W�H���� �E�X�Q�X�Q�� �V�R�Q�X�F�X�Q�G�D���� �E�H�G�H�Q��
�U�X�K�X�Q�� �\�H�U�L�Q�L�� �D�O�P�D�N�W�D�G�Õ�U���� �%�X�� �D�Q�O�D�\�Õ�ú�� �J�•�]�H�O�O�L�÷�L�� �G�H�÷�L�ú�� �W�R�N�X�ú��
�H�G�L�O�H�Q���E�L�U���J�|�V�W�H�U�J�H�O�H�U���P�D�O�]�H�P�H�V�L���G�|�Q�•�ú�W�•�U�P�H�N�W�H�����E�L�U���J�|�V�W�H�U�J�H����
�G�H�÷�H�U�� �R�O�D�U�D�N�� �L�ú�O�H�Y �J�|�U�P�H�V�L�Q�H�� �Q�H�G�H�Q�� �R�O�P�D�N�W�D�G�Õ�U���� �%�D�X�G�U�L�O�O�D�U�G��
�E�X�Q�X�� �³�*�•�]�H�O�� �R�O�P�D�N�� �L�ú�� �G�•�Q�\�D�V�Õ�Q�G�D�N�L�� �E�D�ú�D�U�Õ�� �J�L�E�L�� �E�H�G�H�Q��
�G�•�]�H�\�L�Q�G�H�� �V�H�o�L�O�P�L�ú�� �R�O�P�D�� �J�|�V�W�H�U�J�H�V�L�G�L�U�´�� �ú�H�N�O�L�Q�G�H��
belirtmektedir (Baudrillard, 2000: 163-168). Bunun 
�D�N�W�D�U�Õ�O�P�D�V�Õ�Q�G�D���|�]�H�O�O�L�N�O�H���U�H�N�O�D�P�Õ�Q���E�•�\�•�N���S�D�\�Õ���E�X�O�X�Q�P�D�N�W�D�G�Õ�U�� 

�5�H�N�O�D�P�O�D�U�G�D���³�L�G�H�D�O�L�]�H���H�G�L�O�P�L�ú���J�•�]�H�O�O�L�N���N�D�O�Õ�S�O�D�U�Õ�Q�G�D�´���F�L�Q�V�H�O��
�E�L�U�� �Q�H�V�Q�H�� �R�O�D�U�D�N�� �V�X�Q�X�O�D�Q�� �N�D�G�Õ�Q�Õ���� �U�H�N�O�D�P�Õ�Q�� �K�H�G�H�I�� �N�L�W�O�H�V�L olan 
�N�D�G�Õ�Q�O�D�U�� �L�]�O�H�G�L�N�O�H�U�L�Q�G�H�����\�D�U�D�W�Õ�O�D�Q�� �L�G�H�D�O�� �J�•�]�H�O�O�L�N�� �D�O�J�Õ�V�Õ��
�N�D�U�ú�Õ�V�Õ�Q�G�D�� �E�X�� �P�R�G�H�O�O�H�U�O�H�� �|�]�G�H�ú�L�P�� �N�X�U�D�U�D�N�� �R�Q�O�D�U�� �J�L�E�L�� �R�O�P�D�\�D��
�|�\�N�•�Q�P�H�N�W�H�G�L�U�O�H�U�� ���(�O�G�H�Q�� �Y�H�� �%�D�N�Õ�U���� ������������ ������������ �g�]�H�O�O�L�N�O�H��
�N�D�G�Õ�Q�O�D�U�Õ�Q�� �K�H�G�H�I�� �N�L�W�O�H�� �R�O�D�U�D�N�� �E�H�O�L�U�O�H�Q�G�L�÷�L�� �U�H�N�O�D�P�O�D�U�G�D��

�*�R�O�G�P�D�Q�¶�Õ�Q�� �V�D�Y�X�Q�G�X�÷�X�� �J�L�E�L�� �N�D�G�Õ�Q�� �Y�•�F�X�G�X�� �J�H�Q�H�O�� �R�O�D�U�D�N��
�G�X�G�D�N�O�D�U���� �J�|�]�O�H�U���� �\�D�Q�D�N���� �V�D�o���� �N�D�O�o�D���� �E�H�O���� �X�\�O�X�N���� �G�H�U�L�� �Y�H�� �H�O�O�H�U��
�R�O�P�D�N�� �•�]�H�U�H�� �D�G�H�W�D�� �µ�]�R�Q�H�V�� �R�I�� �F�R�Q�V�X�P�S�W�L�R�Q�¶�� �µ�7�•�N�H�W�L�P 
�%�|�O�J�H�O�H�U�L�\�O�H�¶�� �H�ú�D�Q�O�D�P�O�Õ�� �K�D�O�H�� �J�H�W�L�U�L�O�P�L�ú�W�L�U�� ���*�R�O�G�P�D�Q���� ������������
������������ �%�X�� �E�D�÷�O�D�P�G�D�� �V�R�Q�� �\�Õ�O�O�D�U�G�D�� �U�H�N�O�D�P�O�D�U�G�D�Q�� �Q�D�V�Õ�O��
�H�W�N�L�O�H�Q�G�L�÷�L�P�L�]�� �N�R�Q�X�V�X�� �•�]�H�U�L�Q�H�� �\�R�÷�X�Q�O�D�ú�D�Q�� �o�D�O�Õ�ú�P�D�O�D�U�G�D���� �K�H�U��
�\�D�ú�� �J�U�X�E�X�Q�G�D�Q�� �W�•�N�H�W�L�F�L�O�H�U�G�H�� �U�H�N�O�D�P�O�D�U�Õ�Q�� �G�R�÷�U�X�G�D�Q�� �E�L�U�� �H�W�N�L�V�L��
�R�O�D�U�D�N���µ�J�|�U�•�Q�•�ú���W�D�N�Õ�Q�W�Õ�O�D�U�Õ�¶���Y�H���µ�\�H�P�H���E�R�]�X�N�O�X�N�O�D�U�Õ�Q�Õ�Q�¶���J�H�O�L�ú�W�L�÷�L��
�R�U�W�D�\�D�� �o�Õ�N�P�Õ�ú�W�Õ�U���� �%�X�� �G�X�U�X�P�D�� �V�H�E�H�S�� �R�O�D�Q�� �W�H�P�H�O�� �Q�H�G�H�Q��
�µ�P�•�N�H�P�P�H�O�� �E�H�G�H�Q�� �Y�H�� �\�•�]�¶�� �K�D�\�D�O�L�Q�L�Q�� �U�H�N�O�D�P�O�D�U�G�D�� �J�H�U�o�H�N�o�L��
�R�O�P�D�\�D�Q�� �J�|�U�•�Q�W�•�O�H�U�O�H�� �\�D�U�D�W�Õ�O�Õ�S�� �E�X�� �µ�K�D�\�D�O�L�� �P�•�N�H�P�P�H�O�O�L�÷�L�Q�¶��
�Q�R�U�P�D�O�O�H�ú�W�L�U�L�O�P�H�\�H���o�D�O�Õ�ú�Õ�O�P�D�V�Õ���J�|�V�W�H�U�L�O�P�H�N�W�H�G�L�U�����8�5�/������. 

 
�'�R�O�D�\�Õ�V�Õ�\�O�D�� �|�]�H�O�O�L�N�O�H�� �I�R�W�R�÷�U�D�I�� �•�]�H�U�L�Q�G�H�� �H�W�N�L�O�L�� �E�L�U�� �E�L�o�L�P�G�H��

�o�H�ú�L�W�O�L�� �G�•�]�H�Q�O�H�P�H�O�H�U�� �\�D�S�D�E�L�O�P�H�� �L�P�N�k�Q�Õ���W�D�Q�Õ�\�D�Q�� �Y�H�� �E�X�� �D�P�D�o�O�D��
�R�O�G�X�N�o�D���J�H�Q�L�ú���D�U�D�o�O�D�U�O�D���G�R�Q�D�W�Õ�O�P�Õ�ú���R�O�D�Q���3�K�R�W�R�V�K�R�S���%�L�O�J�L�V�D�\�D�U��
�*�U�D�I�L�N�� �3�U�R�J�U�D�P�Õ�� �U�H�N�O�D�P�� �V�H�N�W�|�U�•�Q�G�H�� �W�H�U�F�L�K�� �H�G�L�O�H�Q�� �E�L�U�� �U�H�N�O�D�P��
�W�D�V�D�U�Õ�P���D�U�D�F�Õ���R�O�D�U�D�N���N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U�����)�R�W�R�÷�U�D�I���•�]�H�U�L�Q�G�H���J�|�]�O�H��
�D�\�Õ�U�W���H�G�L�O�H�P�H�\�H�F�H�N���D�\�D�U�O�D�U�G�D���U�|�W�X�ú�O�D�U�Õ�Q���\�D�S�Õ�O�D�E�L�O�P�H�V�L�Q�H���L�P�N�k�Q��
�W�D�Q�Õ�\�D�Q���3�K�R�W�R�V�K�R�S���V�D�\�H�V�L�Q�G�H���I�R�W�R�÷�U�D�I�W�D�N�L���W�•�P���N�X�V�X�U�O�D�U���Y�H���N�|�W�•��
�\�D�� �G�D�� �L�V�W�H�Q�L�O�P�H�\�H�Q�� �J�|�U�•�Q�W�•�O�H�U�� �N�X�O�O�D�Q�Õ�O�D�Q�� �D�U�D�o�O�D�U�� �V�D�\�H�V�L�Q�G�H��
�L�V�W�H�Q�L�O�H�Q�� �H�V�W�H�W�L�N�� �J�|�U�•�Q�•�P�H�� �G�|�Q�•�ú�W�•�U�•�O�H�E�L�O�L�U�� ���8�5�/�� �������� �� �%�X��
�Q�R�N�W�D�G�D���N�L�ú�L�O�H�U�L�Q���N�Õ�V�D���V�•�U�H���L�o�H�U�L�V�L�Q�G�H���3�K�R�W�R�V�K�R�S�O�D���D�G�H�W�D���H�V�W�H�W�L�N��
�D�P�H�O�L�\�D�W�� �\�D�S�Õ�O�Õ�U�F�D�V�Õ�Q�D�� �I�L�]�L�N�L�� �J�|�U�•�Q�•�ú�O�H�U�L�� �G�•�]�H�O�W�L�O�H�U�H�N�� �µ�L�G�H�D�O��
�J�•�]�H�O�O�L�÷�H�¶�� �X�O�D�ú�D�E�L�O�P�H�O�H�U�L�� �V�D�÷�O�D�Q�P�D�N�W�D�G�Õ�U���� �1�H�� �Y�D�U�� �N�L����
�3�K�R�W�R�V�K�R�S�O�D�� �L�Q�V�D�Q�O�D�U�D�� �V�X�Q�X�O�D�Q�� �J�H�U�o�H�N�� �R�O�D�P�D�\�Dcak kadar 
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�N�•�o�•�N���E�L�U���E�H�O�H�����E�•�\�•�N���N�D�O�o�D���Y�H���J�|�÷�•�V�O�H�U�H���V�D�K�L�S���R�O�D�E�L�O�P�H���K�D�\�D�O�L��
�L�G�H�D�O���J�•�]�H�O�O�L�N���X�÷�U�X�Q�D���L�Q�V�D�Q�O�D�U�Õ���N�L�O�R���Y�H�U�H�E�L�O�P�H�N���L�o�L�Q���D�o���N�D�O�P�D��
�J�L�E�L���]�R�U�O�X���E�L�U���P�•�F�D�G�H�O�H���L�o�L�Q�H���V�R�N�D�U�D�N���L�ú�W�D�K�V�Õ�]�O�Õ�N���Y�H���D�Q�R�U�H�N�V�L�\�D��
�Y�H�� �K�D�W�W�D�� �|�O�•�P�H�� �N�D�G�D�U�� �J�L�G�H�E�L�O�H�F�H�N�� �R�U�J�D�Q�� �\�H�W�P�H�]�O�L�÷�L�� �J�L�E�L��
fe�O�D�N�H�W�O�H�U�H�� �Q�H�G�H�Q�� �R�O�D�E�L�O�P�H�N�W�H�G�L�U���� �%�X�� �o�D�O�Õ�ú�P�D�Q�Õ�Q�� �D�P�D�F�Õ��
�g�]�H�O�O�L�N�O�H�� �J�H�Q�o�O�H�U�L�Q�� �I�L�]�L�N�L�� �J�|�U�•�Q�•�ú�� �Y�H�� �|�]�J�•�Y�H�Q�� �L�O�L�ú�N�L�V�L��
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�5�H�N�O�D�P�O�D�U�G�D���N�X�O�O�D�Q�Õ�O�D�Q���N�D�G�Õ�Q���Y�H���H�U�N�H�N���J�|�U�V�H�O�O�H�U�L�Q�L�Q���H�W�N�L�V�L�Q�L��

�|�O�o�P�H�N�� �•�]�H�U�H�� �N�D�W�Õ�O�Õ�P�F�Õ�O�D�U�D�� �³�5�H�N�O�D�P�O�D�U�G�D�N�L�� �P�R�G�H�O�O�H�U�L�Q��
�J�|�U�•�Q�•�P�O�H�U�L�Q�H�� �|�\�N�•�Q�•�\�R�U�� �P�X�V�X�Q�X�]�"�´���V�R�U�X�V�X�� �\�|�Q�H�O�W�L�O�P�L�ú�W�L�U����
�5�H�N�O�D�P�Õ�Q���� �V�D�W�Õ�Q�� �D�O�P�D�� �N�D�U�D�U�Õ�Q�Õ�� �H�W�N�L�O�H�P�H�\�H�� �\�|�Q�H�O�L�N�� �o�H�N�L�F�L�O�L�N��
�X�Q�V�X�U�O�D�U�Õ�Q�Õ�����U�H�N�O�D�P�G�D���\�H�U���D�O�D�Q���P�R�G�H�O�O�H�U�L�Q���J�|�U�V�H�O���J�|�U�•�Q�•�P�O�H�U�L��
�•�]�H�U�L�Q�G�H�Q�� �\�D�U�D�W�Õ�P�Õ�Q�D�� �O�L�W�H�U�D�W�•�U�G�H�� �G�H�÷�L�Q�L�O�P�L�ú�W�L���� �%�X�� �G�X�U�X�P�X�Q��
�J�H�Q�o�O�H�U�� �•�]�H�U�L�Q�G�H�N�L�� �H�W�N�L�V�L�Q�L���� �E�X�� �J�|�U�•�Q�•�P�O�H�U�L�Q�� �|�]�H�Q�G�L�U�L�F�L, 
�L�P�U�H�Q�G�L�U�L�F�L���E�L�U���H�W�N�L���R�O�X�ú�W�X�U�X�S���R�O�X�ú�W�X�U�P�D�G�Õ�÷�Õ�Q�Õ���R�U�W�D�\�D���N�R�\�P�D�N��
�D�G�Õ�Q�D�� �\�|�Q�H�O�W�W�L�÷�L�P�L�]�� �E�X�� �V�R�U�X�\�D���� �.�D�W�Õ�O�Õ�P�F�Õ�O�D�U�Õ�Q�� ���¶�V�Õ��
�|�\�N�•�Q�G�•�N�O�H�U�L�Q�L�� �L�I�D�G�H�� �H�G�H�U�N�H�Q���� ���� �N�D�W�Õ�O�Õ�P�F�Õ�� �|�\�N�•�Q�P�H�G�L�N�O�H�U�L�Q�L��
�V�|�\�O�H�P�L�ú�W�L�U���� ���� �N�D�W�Õ�O�Õ�P�F�Õ�� �E�D�]�Õ�� �G�X�U�X�P�O�D�U�G�D�� �|�\�N�•�Q�P�H�Q�L�Q��
g�H�U�o�H�N�O�H�ú�W�L�÷�L�Q�L�� �E�H�O�L�U�W�P�L�ú�O�H�U�G�L�U. �g�\�N�•�Q�G�•�N�O�H�U�L�Q�L�� �E�H�O�L�U�W�H�Q��
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A, 22, erkek). 
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gibi olmak isteyip mutsuz olmama neden ol�X�\�R�U�O�D�U�´ ���<�����.���������������N�D�G�Õ�Q���� 
 
�.�L�P�L�� �N�D�W�Õ�O�Õ�P�F�Õ�O�D�U�� �E�X�� �|�]�H�Q�L�P�L�� �E�D�]�Õ�� �G�X�U�X�P�O�D�U�D�� �E�D�÷�O�D�\�D�U�D�N��

�J�H�U�o�H�N�O�H�ú�W�L�÷�L�Q�L���L�I�D�G�H���H�W�P�L�ú�O�H�U�G�L�U�����%�X�Q�D���J�|�U�H���Y�H�U�L�O�H�Q���F�H�Y�D�S�O�D�U�D��
�|�U�Q�H�N�O�H�U���ú�X���ú�H�N�L�O�G�H�G�L�U�� 

 
�³�*�H�Q�H�O�G�H�� �U�H�N�O�D�P�O�D�U�G�D�Q�� �o�R�N���� �L�]�O�H�G�L�÷�L�P�L�]�� �I�L�O�P�O�H�U�G�H�N�L�� �N�D�U�D�N�W�H�U�O�H�U�� �E�Hni 
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�5�H�N�O�D�P�Õ�Q�� �L�N�Q�D�� �H�W�P�H���� �\�|�Q�O�H�Q�G�L�U�P�H�� �Y�H�� �H�W�N�L�O�H�P�H�� �J�L�E�L�� �X�Q�V�X�U�O�D�U�Õ��
�W�D�ú�Õ�\�D�Q�� �V�D�W�Õ�Q�D�O�P�D�� �N�D�U�D�U�Õ�Q�D�� �H�W�N�L�V�L���� �J�H�U�o�H�÷�L��-�D�O�G�D�W�Õ�F�Õ�� �R�O�P�D�G�D�Q- 
�R�O�G�X�÷�X�� �J�L�E�L�� �G�H�÷�L�O���� �H�W�N�L�O�H�\�L�F�L�O�L�÷�L�� �V�D�÷�O�D�P�D�N�� �D�G�Õ�Q�D�� �o�H�N�o�L�� �Y�H��
�K�D�\�D�O�O�H�U�H�� �G�D�\�D�O�Õ�� �J�|�V�W�H�U�L�O�P�H�V�L�Q�L�Q�� �E�H�N�O�H�Q�W�L�V�L�Q�L�� �R�U�W�D�\�D��
�N�R�\�P�D�N�W�D�G�Õ�U���� �3�K�R�W�R�V�K�R�S�O�X�� �J�|�U�•�Q�W�•�O�H�U�L�Q�� �J�H�U�o�H�N�O�L�÷�L�� �W�H�Psili 
�N�R�Q�X�V�X�Q�G�D���O�L�W�H�U�D�W�•�U�G�H���G�H�÷�L�Q�L�O�H�Q���N�R�Q�X�O�D�U�G�D���|�]�H�O�O�L�N�O�H���J�H�Q�o�O�H�U�L�Q��
�I�L�]�L�N�V�H�O���|�]�H�O�O�L�N�O�H�U�L�Q�G�H�Q���N�D�\�Q�D�N�O�Õ���N�H�Q�G�L�Q�L���E�H�÷�H�Q�P�H�P�H���Y�H���E�X�Q�D��
�E�D�÷�O�Õ�� �J�H�O�L�ú�H�Q�� �|�]�J�•�Y�H�Q�� �H�N�V�L�N�O�L�÷�L�� �N�D�U�ú�Õ�P�Õ�]�D�� �o�Õ�N�P�D�N�W�D�\�G�Õ���� �%�X��
�Q�R�N�W�D�G�D�Q�� �K�D�U�H�N�H�W�O�H�� �³�ø�Q�V�D�Q�O�D�U�Õ�Q�� �I�L�]�L�N�V�H�O�� �J�|�U�•�Q�•�ú�O�H�U�L�\�O�H�� �L�O�J�L�O�L��
memnuniye�W�V�L�]�O�L�N�O�H�U�L�� �3�K�R�W�R�V�K�R�S�� �L�O�H�� �J�L�G�H�U�G�L�N�O�H�U�L�Q�L�� �G�•�ú�•�Q�•�\�R�U��
�P�X�V�X�Q�X�]�"�´�� �ú�H�N�O�L�Q�G�H�� �N�D�W�Õ�O�Õ�P�F�Õ�O�D�U�D�� �\�|�Q�H�O�W�L�O�P�L�ú�� �Y�H�� �E�X�� �V�R�U�X�\�D��
�F�H�Y�D�S�� �Y�H�U�H�Q�� �N�D�W�Õ�O�Õ�P�F�Õ�O�D�U�Õ�Q�� �W�•�P�•���� �3�K�R�W�R�V�K�R�S�� �L�O�H�� �L�Q�V�D�Q�O�D�U�Õ�Q��
�I�L�]�L�N�V�H�O�� �R�O�D�U�D�N�� �E�H�÷�H�Q�P�H�G�L�N�O�H�U�L�� �\�|�Q�O�H�U�L�� �•�]�H�U�L�Q�G�H�� �G�H�÷�L�ú�L�N�O�L�N��
�\�D�S�W�Õ�N�O�D�U�Õ�Q�Õ���G�•�ú�•�Q�G�•�N�O�H�U�L�Q�L���L�I�D�G�H���H�W�P�L�ú�O�H�U�G�L�U�����%�X���G�X�U�X�P���K�H�U���Q�H��
�N�D�G�D�U�� �N�D�U�ú�Õ�P�Õ�]�D�� �o�Õ�N�D�Q�� �J�|�U�•�Q�W�•�O�H�U�L�Q�� �J�H�U�o�H�N�O�L�÷�L�� �W�H�P�V�L�O�L�Q�G�H��
�L�Q�D�Q�G�Õ�U�Õ�F�Õ�� �E�X�O�X�Q�P�D�V�D�� �G�D�� �\�L�Q�H�� �G�H�� �E�L�U�� �J�•�]�H�O�O�L�N�� �D�Q�O�D�\�Õ�ú�Õ�Q�Õ�Q��
�E�H�Q�L�P�V�H�Q�G�L�÷�L�Q�L�� �J�|�V�W�H�U�P�H�N�W�H�G�L�U���� �%�X�� �J�•�]�H�O�O�L�N�� �D�Q�O�D�\�Õ�ú�Õ���� �J�•�Q�O�•�N��
�K�D�\�D�W�Õ�Q�� �L�o�H�U�L�V�L�Q�G�H�� �N�H�Q�G�L�P�L�]�L�� �L�I�D�G�H�� �H�G�H�U�N�H�Q�� �3�K�R�W�R�Vhop gibi 
�S�U�R�J�U�D�P�O�D�U�G�D�Q�� �\�D�U�G�Õ�P�� �D�O�P�D�P�Õ�]�Õ�� �V�D�÷�O�D�P�D�N�W�D����
�%�H�÷�H�Q�P�H�G�L�÷�L�P�L�]���� �G�D�K�D�� �L�\�L�� �J�|�U�•�Q�P�H�V�L�Q�L�� �L�V�W�H�G�L�÷�L�P�L�]��
�E�H�G�H�Q�L�P�L�]�L�Q�� �N�L�P�L�� �N�Õ�V�Õ�P�O�D�U�Õ�Q�Õ�� �G�H�÷�L�ú�W�L�U�H�E�L�O�P�H�� �ú�D�Q�V�Õ��
�W�D�Q�Õ�P�D�N�W�D�G�Õ�U.  

 
�3�K�R�W�R�V�K�R�S�¶�X�Q�� �U�H�N�O�D�P�� �V�H�N�W�|�U�•�Q�G�H�� �V�D�G�H�F�H�� �³�J�•�]�H�O�O�L�N��

�V�W�D�Q�G�D�U�W�O�D�U�Õ�Q�Õ�´�� �E�H�O�L�U�O�H�P�H�N�O�H�� �N�D�O�P�D�\�Õ�S�� �W�R�S�O�X�P�G�D�� �³�N�D�E�X�O��
�J�|�U�P�H�´�� �V�W�D�Q�G�D�U�W�O�D�U�Õ�Q�Õ�� �E�H�O�L�U�O�H�P�H�V�L�Q�G�H�Q�� �N�D�\�Q�D�N�O�D�Q�D�Q�� �U�X�K�V�D�O��
�H�W�N�L�O�H�U�L�Q�L�� �R�U�W�D�\�D�� �N�R�\�P�D�N�� �L�o�L�Q�� �K�D�]�Õ�U�O�D�Q�D�Q�� �³�3�K�R�W�R�V�K�R�S�� �L�O�H��
�\�D�U�D�W�Õ�O�D�Q�� �J�|�U�V�H�O�O�H�U�L�Q���� �L�Q�V�D�Q�O�D�U�Õ�Q�� �S�V�L�N�R�O�R�M�L�N�� �E�H�N�O�H�Q�W�L�O�H�U�L�Q�H��
�\�|�Q�H�O�L�N���K�D�]�Õ�U�O�D�Q�G�Õ�÷�Õ�Q�Õ���G�•�ú�•�Q�•�\�R�U���P�X�V�X�Q�X�]�"�´���V�R�U�X�V�X�Q�D���F�H�Y�D�S��
�Y�H�U�H�Q�� ������ �N�D�W�Õ�O�Õ�P�F�Õ�� �3�K�R�W�R�V�K�R�S�� �L�O�H�� �\�D�U�D�W�Õ�O�D�Q�� �J�|�U�V�H�O�O�H�U�L�Q��
�L�Q�V�D�Q�O�D�U�Õ�Q�� �S�V�L�N�R�O�R�M�L�N�� �E�H�N�O�H�Q�W�L�O�H�U�L�Q�H�� �\�|�Q�H�O�L�N�� �K�D�]�Õ�U�O�D�Q�G�Õ�÷�Õ�Q�Õ��
�G�•�ú�•�Q�•�U�N�H�Q�� �V�D�G�H�F�H�� �E�L�U�� �N�D�W�Õ�O�Õ�P�F�Õ�� �E�|�\�O�H�� �G�•�ú�•�Q�P�H�G�L�÷�L�Q�L�� �L�I�D�G�H��
�H�W�P�L�ú�W�L�U���� �.�D�W�Õ�O�Õ�P�F�Õ�O�D�U�� �I�L�]�L�N�V�H�O�� �J�|�U�•�Q�•�P�•�Q�� �\�D�Q�V�Õ�P�D�V�Õ�� �R�O�D�U�D�N��
psikolojik olarak iyi hissetmek, kend�L�Q�H�� �J�•�Y�H�Q�P�H�N�� �J�L�E�L��
�|�]�H�O�O�L�N�O�H�U�L�� �S�K�R�W�R�V�K�R�S�� �\�R�O�X�� �L�O�H�� �V�D�÷�O�D�Q�P�D�V�Õ�Q�Õ�� �R�Q�D�\�O�D�\�D�Q��
�F�H�Y�D�S�O�D�U�� �Y�H�U�P�L�ú�O�H�U�G�L�U���� �%�X�� �G�D�� �O�L�W�H�U�D�W�•�U�G�H�� �H�O�H�� �D�O�Õ�Q�G�Õ�÷�Õ�� �J�L�E�L��
�N�H�Q�G�L�Q�L�� �L�I�D�G�H�� �H�G�H�U�N�H�Q�� �I�L�]�L�N�V�H�O�� �R�O�D�U�D�N�� �J�•�]�H�O�� �J�|�U�•�Q�•�P�•�Q�•�Q����
�N�L�ú�L�Q�L�Q���S�V�L�N�R�O�R�M�L�N���G�X�U�X�P�X�Q�D���\�D�Q�V�Õ�P�D�V�Õ�Q�Õ���D�N�W�D�U�P�D�N�W�D�G�Õ�U�����'�L�÷�H�U��
taraftan, genel anlamda hem fiziksel hem de ruhsal olarak 
�3�K�R�W�R�V�K�R�S���J�|�U�•�Q�W�•�O�H�U�L�Q���L�Q�V�D�Q���V�D�÷�O�Õ�÷�Õ�Q�D���]�D�U�D�U���Y�H�U�L�S���Y�H�U�P�H�G�L�÷�L��
�N�R�Q�X�V�X�Q�G�D�� �N�D�W�Õ�O�Õ�P�F�Õ�O�D�U�D�� �\�|�Q�H�O�W�L�O�H�Q�� �V�R�U�X�G�D�� �L�V�H�� �N�D�W�Õ�O�Õ�P�F�Õ�O�D�U�Õ�Q��
�\�D�U�Õ�G�D�Q���I�D�]�O�D�V�Õ���]�D�U�D�U�O�Õ���R�O�G�X�÷�X�Q�X���L�I�D�G�H���H�W�P�L�ú�����E�L�U���N�Õ�V�Õ�P���N�D�W�Õ�O�Õ�P�F�Õ��
�N�Õ�V�P�H�Q�� �E�X�� �]�D�U�D�U�Õ�Q �J�H�U�o�H�N�O�H�ú�W�L�÷�L�Q�L�� �V�|�\�O�H�P�L�ú�W�L�U���� �%�X�� �]�D�U�D�U�O�D�U�Õ�Q��
�Q�H�O�H�U�� �R�O�G�X�÷�X�Q�D�� �\�|�Q�H�O�L�N�� �J�|�U�•�ú�O�H�U���� �J�H�U�H�N�O�L�� �R�O�P�D�\�D�Q�� �F�H�U�U�D�K�L��
�P�•�G�D�K�D�O�H�O�H�U���� �V�D�÷�O�Õ�N�V�Õ�]�� �E�H�V�O�H�Q�P�H�� �D�O�Õ�ú�N�D�Q�O�Õ�N�O�D�U�Õ�� �Y�H�� �E�X�Q�X�Q��
�V�R�Q�X�F�X�� �\�H�P�H�� �E�R�]�X�N�O�X�N�O�D�U�Õ���� �J�•�]�H�O�� �J�|�U�•�Q�P�H�N�� �L�o�L�Q�� �V�D�U�I�� �H�G�L�O�H�Q��
�H�N�R�Q�R�P�L�N�� �K�D�U�F�D�P�D�O�D�U�� �Y�H�� �E�X�Q�O�D�U�D�� �E�D�÷�O�Õ�� �J�H�O�L�ú�H�Q�� �S�V�L�N�R�O�R�M�L�N��
�V�R�U�X�Q�O�D�U���R�O�G�X�÷�X���\�|�Q�•�Q�G�H�G�L�U�� 
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�G�L�O�L���� �E�X�� �D�O�J�Õ�\�Õ�� �R�O�X�ú�W�X�U�X�U�N�H�Q�� �V�X�Q�G�X�÷�X�� �N�D�G�Õ�Q�� �Y�H�� �H�U�N�H�N��
�L�P�J�H�O�H�U�L�Q�G�H�� �o�H�N�L�F�L�O�L�÷�L�� �o�H�ú�L�W�O�L�� �X�\�J�X�O�D�P�D�O�D�U�� �•�]�H�U�L�Q�G�H�Q��
�R�O�X�ú�W�X�U�P�D�N�W�D�G�Õ�U���� �%�X�� �X�\�J�X�O�D�P�D�O�D�U�G�D�Q�� �E�L�U�L�� �R�O�D�Q�� �³�3�K�R�W�R�V�K�R�S�´��
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�N�X�O�O�D�Q�Õ�P�Õ�� �L�O�H�� �V�X�Q�X�O�D�Q�� �J�|�U�•�Q�W�•�O�H�U���� �N�X�V�X�U�V�X�]�� �E�H�G�H�Q�O�H�U��
�\�D�U�D�W�P�D�N�W�D���Y�H���E�L�U�H�\�O�H�U���W�D�U�D�I�Õ�Q�G�D�Q���J�H�U�o�H�N���R�O�D�U�D�N���D�O�J�Õ�O�D�Q�P�D�V�Õ�Q�D��
�Q�H�G�H�Q�� �R�O�P�D�N�W�D�G�Õ�U���� �g�]�H�O�O�L�N�O�H�� �J�H�Q�o�O�H�U�� �•�]�H�U�L�Q�G�H�� �\�D�S�Õ�O�D�Q��
�o�D�O�Õ�ú�P�D�O�D�U�G�D�� �I�L�]�L�N�V�H�O�� �J�|�U�•�Q�•�P�� �Y�H�� �|�]�� �J�•�Y�H�Q�� �D�U�D�V�Õ�Q�G�D�N�L��
�E�D�÷�Õ�Q�W�Õ�Q�Õ�Q���N�X�Y�Y�H�W�O�L���R�O�X�ú�X�����R�Q�O�D�U�Õ�Q���E�X�� �J�|�U�•�Q�W�•�O�H�U�G�H�Q���G�D�K�D���o�R�N��
�H�W�N�L�O�H�Q�P�H�O�H�U�L�Q�L�� �J�•�Q�G�H�P�H�� �J�H�W�L�U�P�H�N�W�H�G�L�U���� �5�H�N�O�D�P�O�D�U�� �J�L�E�L�� �K�H�U��
�J�•�Q���V�D�\�Õ�V�Õ�]���P�D�U�X�]���N�D�O�G�Õ�÷�Õ���P�H�V�D�M�O�D�U���N�D�U�ú�Õ�V�Õ�Q�G�D���³�L�G�H�D�O���J�•�]�H�O�O�L�÷�L�´��
�E�X�� �J�|�U�•�Q�W�•�O�H�U�� �G�R�÷�U�X�O�W�X�V�X�Q�G�D�� �R�O�X�ú�W�X�U�D�Q�� �J�H�Q�o�� �E�L�U�H�\�O�H�U�L�Q�� �K�H�P��
psikolojik hem fizyolojik etkileniml�H�U�L�Q�L���R�U�W�D�\�D���N�R�\�P�D�N���D�G�Õ�Q�D��
�\�D�S�Õ�O�D�Q�� �E�X�� �o�D�O�Õ�ú�P�D�G�D���� �•�Q�L�Y�H�U�V�L�W�H�� �|�÷�U�H�Q�F�L�O�H�U�L�� �D�U�D�V�Õ�Q�G�D�Q��
�N�D�W�Õ�O�Õ�P�F�Õ�O�D�U�O�D�� �\�•�]�� �\�•�]�H�� �J�|�U�•�ú�P�H�O�H�U�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�P�L�ú�W�L�U����
�.�D�W�Õ�O�Õ�P�F�Õ�O�D�U�Õ�Q�� �J�|�U�•�ú�O�H�U�L�� �o�H�U�o�H�Y�H�V�L�Q�G�H�� �D�O�W�Õ�� �P�D�G�G�H�\�H�� �D�\�U�Õ�O�D�U�D�N��
�L�Q�F�H�O�H�Q�H�Q���� �3�K�R�W�R�V�K�R�S�¶�X�Q�� �U�H�N�O�D�P�O�D�U�G�D�N�L�� �N�X�O�O�D�Q�Õ�P�Õ�Q�Õ�Q�� �H�W�N�L�V�L 
�V�R�U�X�Q�X�� �G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�L�ú�W�L�U���� �%�X�� �Q�R�N�W�D�G�D�� �|�]�H�O�O�L�N�O�H�� �J�H�Q�o�O�H�U�L�Q��
�K�H�G�H�I�� �N�L�W�O�H�� �R�O�D�U�D�N�� �E�H�O�L�U�O�H�Q�G�L�÷�L�� �U�H�N�O�D�P�O�D�U�G�D�� �L�G�H�D�O�� �J�•�]�H�O�O�L�N��
�W�H�P�V�L�O�L�Q�L�Q���•�U�H�W�L�P�L�����L�O�H�W�L�P�L���Y�H���D�N�W�D�U�Õ�O�P�D�V�Õ���|�Q�H���o�Õ�N�P�Õ�ú�W�Õ�U�� 

 
�d�D�O�Õ�ú�P�D�G�D�� �N�D�W�Õ�O�Õ�P�F�Õ�O�D�U�O�D�� �\�D�S�Õ�O�D�Q�� �J�|�U�•�ú�P�H�O�H�U���� �E�D�ú�W�D��

�U�H�N�O�D�P�O�D�U�� �R�O�P�D�N�� �•�]�H�U�H�� �V�X�Q�X�O�D�Q�� �J�•�]�H�O�O�L�N�� �D�O�J�Õ�V�Õ�Q�Õ�Q�� �3�K�R�W�R�V�K�R�S��
�J�L�E�L�� �S�U�R�J�U�D�P�O�D�U�� �Y�H�� �P�D�N�\�D�M���� �o�H�N�L�P�� �W�H�N�Q�L�N�O�H�U�L�� �J�L�E�L�� �H�N��
�W�D�N�Y�L�\�H�O�H�U�O�H�� �R�O�X�ú�W�X�U�X�O�G�X�÷�X�Q�X�Q�� �I�D�U�N�Õ�Q�G�D�� �R�O�X�Q�G�X�÷�X�Q�X�� �R�U�W�D�\�D��
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Abstract �± Geocell, which is one of the increasingly used geosynthetic materials in recent years, limits the lateral movement of 
the ground with its three-dimensional honeycomb structure. Thanks to this new technique, the cost of the soil improvement 
methods and the construction time are reduced. Even though various researchers have performed laboratory, field, and numerical 
studies, the factors affecting the working mechanism and performance of the geocells are not fully explained. With this review 
study, geocell history, usage areas, parameters affecting performance and working mechanism are explained. 
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I. �*�ø�5�ø�ù 

�d�H�ú�L�W�O�L�� �]�H�P�L�Q���L�\�L�O�H�ú�W�L�U�P�H�� �\�|�Q�W�H�P�O�H�U�L�� �R�O�P�D�V�Õ�Q�D�� �U�D�÷�P�H�Q��
�P�D�O�L�\�H�W���Y�H���L�ú�o�L�O�L�N���D�o�Õ�V�Õ�Q�G�D���V�R�Q���������\�Õ�O�G�Õ�U���N�X�O�O�D�Q�Õ�O�P�D�\�D���E�D�ú�O�D�Q�D�Q��
�]�H�P�L�Q�� �L�\�L�O�H�ú�W�L�U�P�H�� �\�|�Q�W�H�P�O�H�U�L�Q�G�H�Q�� �E�L�U�L�� �G�H�� �]�H�P�L�Q�� �G�R�Q�D�W�Õ�V�Õ��
�N�X�O�O�D�Q�P�D�N�W�Õ�U���� �%�X�� �\�|�Q�W�H�P�L�Q�� �|�Q�F�•�V�•�� �)�U�D�Q�V�Õ�]�� �P�L�P�D�U�� �Y�H��
�P�•�K�H�Q�G�L�V�� �+�H�Q�U�L�� �9�L�G�D�O�� �R�O�P�X�ú�W�X�U�� �>���@���� �%�X�� �D�O�D�Q�G�D�� �V�Lstematik 
�D�U�D�ú�W�Õ�U�P�D�O�D�U�� �L�V�H�� �%�L�Q�T�X�H�W�� �Y�H�� �/�H�H�� �W�D�U�D�I�Õ�Q�G�D�Q�� �P�H�W�D�O�L�N�� �ú�H�U�L�W�O�H�U��
�N�X�O�O�D�Q�Õ�O�D�U�D�N�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�P�L�ú�W�L�U�� �>�������@���� �'�D�K�D�� �V�R�Q�U�D�N�L�� �\�Õ�O�O�D�U�G�D��
�X�\�J�X�O�D�P�D�V�Õ�Q�Õ�Q�� �]�R�U�O�X�÷�X���� �P�D�O�L�\�H�W�L�Q�L�Q�� �\�•�N�V�H�N�� �R�O�P�D�V�Õ�� �V�H�E�H�E�L�\�O�H��
�J�H�R�V�H�Q�W�H�W�L�N�� �R�O�D�U�D�N�� �D�G�O�D�Q�G�Õ�U�Õ�O�D�Q�� �S�R�O�L�P�H�U�� �P�D�O�]�H�P�H�O�H�U��
�N�X�O�O�D�Q�Õ�O�D�U�D�N�� �]�H�P�L�Q�O�H�U�L�Q�� �W�D�ú�Õ�P�D�� �J�•�F�•�Q�G�H�� �J�•�o�O�H�Q�G�L�U�P�H��
�X�\�J�X�O�D�P�D�O�D�U�Õ�� �\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� �%�X geosentetik malzemelerin 
�D�\�Õ�U�P�D���� �J�•�o�O�H�Q�G�L�U�P�H���� �G�U�H�Q�D�M���� �I�L�O�W�U�D�V�\�R�Q���� �N�R�U�X�P�D�� �Y�H�� �\�D�O�Õ�W�Õ�P��
�J�L�E�L���I�R�Q�N�V�L�\�R�Q�O�D�U�Õ���E�X�O�X�Q�P�D�N�W�D�G�Õ�U�����6�R�Q���\�Õ�O�O�D�U�G�D���N�X�O�O�D�Q�Õ�P�Õ���D�U�W�D�Q��
�J�H�R�V�H�Q�W�H�W�L�N���o�H�ú�L�G�L���R�O�D�Q���K�•�F�U�H�V�H�O���G�R�O�J�X���J�H�R�F�H�O�O�����•�o���E�R�\�X�W�O�X�����D�U�Õ��
�S�H�W�H�÷�L�� �ú�H�N�O�L�Q�G�H�� �]�H�P�L�Q�L�� �V�Õ�N�Õ�ú�W�Õ�U�D�U�D�N�� �Y�H�� �V�Õ�Q�Õ�U�O�D�Q�G�Õ�U�D�Q�� �\�D�S�Õ�V�Õ�� �L�O�H��
�G�L�÷�H�U�� �J�H�R�V�H�Q�W�H�W�L�N�� �P�D�O�]�H�P�H�O�H�U�G�H�Q�� �D�\�U�Õ�O�P�D�N�W�D�G�Õ�U���� �=�H�P�L�Q�L��
�V�Õ�Q�Õ�U�O�D�Q�G�Õ�U�D�U�D�N�� �\�D�Q�D�O�� �R�O�D�U�D�N�� �K�D�U�H�N�H�W�L�� �H�Q�J�H�O�O�H�P�H�V�L�� �V�R�Q�X�F�X�Q�G�D��

�K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �]�H�P�L�Q�� �N�R�P�S�R�]�L�W�L�Q�G�H�� �H�N�� �E�L�U�� �N�R�K�H�]�\�R�Q��
�R�O�X�ú�X�P�X�Q�X�� �J�|�U�•�O�P�H�N�W�H�G�L�U�� �>���������������@���� �h�o�� �E�R�\�X�W�O�X�� �\�D�S�Õ�V�Õ�Q�G�D�Q��
�G�R�O�D�\�Õ�� �R�O�X�ú�W�X�U�G�X�÷�X�� �N�R�P�S�R�]�L�W�� �\�D�S�Õ�� �E�L�U�� �U�D�G�\�H�� �W�H�P�H�O�� �G�D�Y�U�D�Q�Õ�ú�Õ��
�J�|�V�W�H�U�H�U�H�N���W�U�D�I�L�N���� �V�•�U�ú�D�U�M���Y�H�� �K�D�U�H�N�H�W�O�L�� �\�•�N�O�H�U�L�Q���G�D�K�D�� �J�H�Q�L�ú�� �E�L�U��
�D�O�D�Q�D�� �\�D�\�Õ�O�P�D�V�Õ�Q�Õ�� �V�D�÷�O�D�P�D�N�W�D�G�Õ�U�� �>�������������������@���� �%�X�� �V�D�\�H�G�H��
�]�H�P�L�Q�L�Q�� �W�D�ú�Õ�P�D�� �J�•�F�•�Q�G�H���� �N�D�\�P�D�� �G�D�\�D�Q�Õ�P�O�D�U�Õ�Q�G�D�� �Y�H�� �]�H�P�L�Q�L�Q��
�R�W�X�U�P�D�� �S�H�U�I�R�U�P�D�Q�V�Õ�Q�G�D�� �|�Q�H�P�O�L�� �L�\�L�O�H�ú�P�H�O�H�U��
�J�|�]�O�H�P�O�H�Q�P�H�N�W�H�G�L�U���� �2�O�X�ú�W�X�U�G�X�÷�X�� �P�H�P�E�U�D�Q�� �H�W�N�L�V�L�Q�G�H�Q��
�N�D�\�Q�D�N�O�D�Q�D�Q�� �o�H�N�P�H �J�H�U�L�O�P�H�O�H�U�L�� �G�H�� �W�D�ú�Õ�P�D�� �J�•�F�•�� �R�W�X�U�P�D��
�S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ���D�U�W�Õ�U�P�D�N�W�D�G�Õ�U�� 

�d�H�ú�L�W�O�L���D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U�����K�•�F�U�H�V�H�O���G�R�O�J�X���P�D�O�]�H�P�H�V�L�Q�L��
�D�U�D�ú�W�Õ�U�P�D�V�Õ�Q�D���U�D�÷�P�H�Q���E�X���V�L�V�W�H�P�L�Q���o�D�O�Õ�ú�P�D���P�H�N�D�Q�L�]�P�D�V�Õ���W�D�P��
�R�O�D�U�D�N���E�H�O�L�U�O�H�Q�H�P�H�P�L�ú�W�L�U�����%�X���o�D�O�Õ�ú�P�D���N�D�S�V�D�P�Õ�Q�G�D �J�•�Q�•�P�•�]�G�H��
�N�X�O�O�D�Q�Õ�P���D�O�D�Q�Õ���D�U�W�P�D�N�W�D���R�O�D�Q�����K�•�F�U�H�V�H�O���G�R�O�J�X�����J�H�R�F�H�O�O����
�P�D�O�]�H�P�H�V�L�Q�L�Q���W�D�U�L�K�o�H�V�L�����N�X�O�O�D�Q�Õ�P���D�O�D�Q�O�D�U�Õ�����J�H�o�P�L�ú�W�H�Q��
�J�•�Q�•�P�•�]�H���N�D�G�D�U���\�D�S�Õ�O�D�Q���D�N�D�G�H�P�L�N���o�D�O�Õ�ú�P�D�O�D�U���D�U�D�ú�W�Õ�U�Õ�O�D�U�D�N��
�V�X�Q�X�O�P�X�ú�W�X�U�� 

II. �+�h�&�5�(�6�(�/ DOLGUNUN �7�$�5�ø�+�d�(�6�ø 



�<�•�Q�N�•�O���Y�H���*�•�U�E�•�]�����+�•�F�U�H�V�H�O���'�R�O�J�X�O�D�U�Õ�Q���.�X�O�O�D�Q�Õ�P���$�O�D�Q�O�D�U�Õ���Y�H���d�D�O�Õ�ú�P�D���0�H�N�D�Q�L�]�P�D�V�Õ, �,�6�$�6���������������$�Q�W�D�O�\�D�����7�•�U�N�L�\�H 

ISO 13426-�������������� �(�1�� �D�o�Õ�N�O�D�P�D�V�Õ�Q�D�� �J�|�U�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X����
�³�•�o�� �E�R�\�X�W�O�X�� �S�R�O�L�P�H�U�L�N�� ���V�H�Q�W�H�W�L�N�� �Y�H�\�D�� �G�R�÷�D�O���� �D�U�Õ�� �S�H�W�H�÷�L�� �Y�H�\�D��
�Z�H�E�� �ú�H�N�O�L�Q�G�H�� �E�L�U�E�L�U�L�Q�H�� �E�D�÷�O�Õ�� �ú�D�ú�Õ�U�W�P�D�O�Õ�� �ú�H�N�L�O�G�H�� �ú�H�U�L�W�O�H�U�G�H�Q��
�\�D�S�Õ�O�P�Õ�ú���]�H�P�L�Q���S�D�U�W�L�N�•�O�O�H�U�L�Q�L���W�X�W�D�Q�����o�D�W�Õ�O�D�U�G�D���Y�H���N�•�o�•�N���E�L�W�N�L�O�H�U��
�L�o�L�Q���H�U�R�]�\�R�Q���N�R�Q�W�U�R�O�•�� �D�P�D�F�Õ�\�O�D�� �Y�H�� �]�H�P�L�Q���W�X�W�P�D�� �|�]�H�O�O�L�÷�L�� �R�O�D�Q��
�P�D�O�]�H�P�H�O�H�U�G�L�U�´���R�O�D�U�D�N���W�D�Q�Õ�P�O�D�Q�P�D�N�W�D�G�Õ�U���>�����@���� 

�+�•�F�U�H�V�H�O���G�R�O�J�X�� �P�D�O�]�H�P�H�V�L�� �N�X�O�O�D�Q�Õ�O�D�U�D�N�� �\�D�S�Õ�O�D�Q���L�O�N���o�D�O�Õ�ú�P�D��
�:�H�E�V�W�H�U�� �����������D���E���� �W�D�U�D�I�Õ�Q�G�D�Q�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�P�L�ú�W�L�U �>�����������@���� �ø�O�N��
�X�\�J�X�O�D�P�D�O�D�U�G�D�� �G�D�\�D�Q�Õ�P�Õ�Q�� �\�•�N�V�H�N���R�O�P�D�V�Õ�Q�G�D�Q���G�R�O�D�\�Õ�� �P�H�W�D�O�L�N 
malzemeler tercih edilse �G�H���� �P�D�O�L�\�H�W�L�Q�� �\�•�N�V�H�N�� �Y�H��
�X�\�J�X�O�D�P�D�V�Õ�Q�Õ�Q�� �]�R�U�� �R�O�P�D�V�Õ�� �Q�H�G�H�Q�L�\�O�H�� �E�X�� �X�\�J�X�O�D�P�D�G�D�Q��
�Y�D�]�J�H�o�L�O�P�L�ú�W�L�U�� 

�+�•�F�U�H�V�H�O�� �G�R�O�J�X�O�D�U�� �•�o�� �E�R�\�X�W�O�X���� �D�U�Õ�� �S�H�W�H�÷�L�� �ú�H�N�O�L�Q�G�H���� �]�H�P�L�Q�L��
hapseden ve �V�Õ�N�Õ�ú�W�Õ�U�D�Q�����\�•�N�V�H�N���\�R�÷�X�Q�O�X�N�W�D���S�R�O�L�P�H�U�G�H�Q���+�'�3�(����
�Y�H�\�D�� �S�R�O�L�P�H�U�L�N�� �D�O�D�ú�Õ�P�G�D�Q���1�3�$���� �P�H�\�G�D�Q�D�� �J�H�O�H�Q�� �E�L�U�� �\�D�S�Õ�G�Õ�U����
�*�•�Q�•�P�•�]�G�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �P�D�O�]�H�P�H�V�L�� �R�O�D�U�D�N�� �N�X�O�O�D�Q�Õ�O�D�Q��
�+�'�3�(�¶�G�H�Q�� �•�U�H�W�L�O�P�L�ú�� �•�U�•�Q�O�H�U�L�Q�� �]�H�P�L�Q�L�Q�� �W�D�ú�Õ�P�D�� �J�•�F�•-oturma 
�S�H�U�I�R�U�P�D�Q�V�Õ�� �D�o�Õ�V�Õ�Q�G�D�Q�� �S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ�Q�� �1�3�$�� �K�•cresel dolgu 
�V�L�V�W�H�P�L�Q�H�� �J�|�U�H�� �G�•�ú�•�N�� �R�O�G�X�÷�X�� �N�D�Q�Õ�W�O�D�Q�P�Õ�ú�W�Õ�U�� �>�����@���� �� �*�H�Q�H�O�O�L�N�O�H��
�K�•�F�U�H�V�H�O���G�R�O�J�X���•�U�H�W�L�P�L�Q�G�H���E�X���P�D�O�]�H�P�H�O�H�U���N�X�O�O�D�Q�Õ�O�V�D���G�D���o�H�ú�L�W�O�L��
�D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U�� �J�H�R�J�U�L�G�� �>�������������������������������������������������������������@����
�J�H�R�Q�H�W�� �>�����@���� �S�O�D�V�W�L�N�� �ú�L�ú�H�� �>�����@���� �E�D�P�E�X�� �>�����@���� �D�W�Õ�N�� �O�D�V�W�L�N�� �>�����@����
H�L�Q�G�L�V�W�D�Q���F�H�Y�L�]�L���O�L�I�L���>�����@�����|�U�J�•�V�•�]���J�H�R�W�H�N�V�W�L�O���>�����������������@�����|�U�J�•�O�•��
�J�H�R�W�H�N�V�W�L�O�� �>�����������@�� �J�L�E�L�� �P�D�O�]�H�P�H�O�H�U�L�� �N�X�O�O�D�Q�Õ�O�D�U�D�N�� �K�•�F�U�H�V�H�O��
�G�R�O�J�X�Q�X�Q���G�D�Y�U�D�Q�Õ�ú�Õ�Q�Õ���L�Q�F�H�O�H�P�L�ú�O�H�U�G�L�U���� 

 

    

            (a)                        (b)                           (c) 

   

            (d)                        (e)                           (f)              

�ù�H�N�L�O���������d�H�ú�L�W�O�L���K�•�F�U�H�V�H�O���G�R�O�J�X���P�D�O�]�H�P�H�O�H�U�L�������D�����+�'�3�(���>�����@�������E�����S�O�D�V�W�L�N���ú�L�ú�H��
�>�����@�������F�����D�W�Õ�N���O�D�V�W�L�N���>�����@�������G�����J�H�R�J�U�L�G���>�����@�������H�����+�L�Q�G�L�V�W�D�Q���F�H�Y�L�]�L���O�L�I�L���>�����@����

(f):geonet [24] 

III.   KULLANIM  ALANLARI  

�%�D�ú�O�Õ�F�D�� �W�H�P�H�O�� �N�X�O�O�D�Q�Õ�P�� �D�O�D�Q�O�D�U�Õ���� �G�R�O�J�X�O�D�U���� �W�H�P�H�O�O�H�U����
�N�D�S�O�D�P�D�O�Õ�� �\�R�O�O�D�U���� �G�H�P�L�U�\�R�O�O�D�U�Õ���� �L�V�W�L�Q�D�W�� �G�X�Y�D�U�O�D�U�Õ�� �Y�H�� �ú�H�Y��
�V�W�D�E�L�O�L�W�H�V�L�� �Y�H�� �ú�H�Y�O�H�U�L�Q�� �H�U�R�]�\�R�Q�� �N�R�Q�W�U�R�O�•�� �R�O�D�U�D�N�� �G�•�ú�•�Q�•�O�H�E�L�O�L�U����
�$�\�U�Õ�F�D�� �V�R�Q�� �]�D�P�D�Q�O�D�U�G�D�� �S�H�\�]�D�M�� �S�U�R�M�H�O�H�U�L���� �E�R�U�X�� �K�D�W�O�D�U�Õ�Q�Õ�Q��
korunma�V�Õ�� �J�L�E�L�� �D�O�D�Q�O�D�U�G�D�� �G�D�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�O�D�U��
�N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U���� 

KAPLAMALI VE KAPLAMASIZ YOLLAR 

�.�D�S�O�D�P�D�O�Õ�� �Y�H�\�D�� �N�D�S�O�D�P�D�V�Õ�]�� �\�R�O�O�D�U�� �L�O�H�� �L�O�J�L�O�L�� �W�D�V�D�U�Õ�P��
�\�|�Q�W�H�P�O�H�U�L�� �J�H�Q�H�O�O�L�N�O�H�� �E�•�\�•�N�� �|�O�o�H�N�O�L�� �\�R�O�� �W�H�V�W�O�H�U�L�Q�G�H�Q�� �Y�H�\�D��
�o�H�ú�L�W�O�L�� �V�D�K�D�� �G�H�Q�H�\�O�H�U�L�Q�G�H�Q�� �H�O�G�H�� �H�G�L�O�H�Q�� �D�P�S�U�L�N�� �H�ú�L�W�O�L�N�O�H�U�Gen 
�P�H�\�G�D�Q�D�� �J�H�O�P�H�N�W�H�G�L�U���� �6�R�Q�� �\�Õ�O�O�D�U�G�D�� �R�U�W�D�\�D�� �o�Õ�N�D�Q�� �K�•�F�U�H�V�H�O��
�G�R�O�J�X���P�D�O�]�H�P�H�V�L���L�o�L�Q���E�|�\�O�H���E�L�U���\�D�N�O�D�ú�Õ�P���V�|�]���N�R�Q�X�V�X���G�H�÷�L�O�G�L�U������

�$�P�D�� �ú�X�� �E�L�O�L�Q�H�Q�� �E�L�U�� �J�H�U�o�H�N�W�L�U�� �N�L�� ���� �E�R�\�X�W�O�X�� �J�H�R�V�H�Q�W�H�W�L�N��
�P�D�O�]�H�P�H�O�H�U�� �L�Q�F�H�� �G�D�Q�H�O�L�� �J�U�D�Q�•�O�H�U�� �P�D�O�]�H�P�H�O�H�U�� �L�o�L�Q�� �X�\�J�X�Q��
�G�H�÷�L�O�N�H�Q�� ���� �E�R�\�X�W�O�X�� �K�•�F�U�H�V�H�O �G�R�O�J�X�� �P�D�O�]�H�P�H�V�L�� �L�o�L�Q�� �X�\�J�X�O�D�P�D��
�Y�H�� �S�H�U�I�R�U�P�D�Q�V�W�D�� �K�H�U�K�D�Q�J�L�� �E�L�U�� �V�R�U�X�Q�� �E�X�O�X�Q�P�D�P�D�N�W�D�G�Õ�U�� �>���@��
���ù�H�N�L�O�� ���������� �d�H�ú�L�W�O�L�� �D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U���� �>�����������@�� �\�D�S�W�Õ�N�O�D�U�Õ�� �D�U�D�]�L��
�o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�G�D �J�H�O�H�Q�H�N�V�H�O���R�O�D�U�D�N���J�•�o�O�H�Q�G�L�U�L�O�P�L�ú���E�L�U���N�D�S�O�D�P�D�O�Õ��
�\�R�O�� �W�D�E�D�N�D�V�Õ�� �L�O�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �L�O�H�� �J�•�o�O�H�Q�G�L�U�L�O�P�L�ú�� �W�D�E�D�N�D�\�Õ��
�N�D�U�ú�Õ�O�D�ú�W�Õ�U�D�U�D�N�� �G�R�O�J�X�� �W�D�E�D�N�D�V�Õ�� �•�]�H�U�L�Q�H�� �J�H�O�H�Q�� �G�•�ú�H�\��
gerilmede ���������R�U�D�Q�Õ�Q�G�D���E�L�U���D�]�D�O�Õ�ú���R�O�G�X�÷�X�Q�X���W�H�V�S�L�W���H�W�P�L�ú�O�H�U�G�L�U����
�+�•�F�U�H�V�H�O�� �G�R�O�J�X�� �L�o�L�Q�H�� �K�D�S�V�H�W�W�L�÷�L�� �]�H�P�L�Q�� �W�D�E�D�N�D�V�Õ�Q�Õ�Q�� �P�R�G�•�O�•�Q�•��
�D�U�W�Õ�U�P�D�V�Õ���G�D���H�O�G�H���H�G�L�O�H�Q���E�D�ú�N�D���E�L�U���V�R�Q�X�o�W�X�U�� 

 

�ù�H�N�L�O���������+�•�F�U�H�V�H�O���G�R�O�J�X�Q�X�Q���N�D�S�O�D�P�D�O�Õ���\�R�O�O�D�U�G�D���X�\�J�X�O�D�Q�P�D�V�Õ 

TEMELLER  

�*�H�Q�H�O�O�L�N�O�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�O�D�U�� �L�V�W�L�Q�D�W�� �G�X�Y�D�U�O�D�U�Õ���� �J�|�P�•�O�•��
�E�R�U�X�O�D�U���� �ú�H�U�L�W�� �W�H�P�H�O�O�H�U�G�H�� �N�X�O�O�D�Q�Õ�P�Õ�� �Y�D�U�N�H�Q�� �E�L�U�o�R�N�� �D�U�D�ú�W�Õ�U�P�D�F�Õ 
�N�D�U�H�� �Y�H�� �G�D�L�U�H�V�H�O�� �W�H�P�H�O�G�H�N�L�� �G�D�Y�U�D�Q�Õ�ú�Õ�Q�Õ�� �G�D�� �L�Q�F�H�O�H�P�L�ú�W�L�U����
�*�H�Q�H�O�O�L�N�O�H�� �W�H�P�H�O�� �S�U�R�E�O�H�P�L�� �R�O�D�Q�� �D�ú�Õ�U�Õ�� �R�W�X�U�P�D���� �G�•�ú�•�N�� �W�D�ú�Õ�P�D��
�J�•�F�•���Y�H�\�D���\�H�W�H�U�V�L�]���N�D�\�P�D���J�H�U�L�O�P�H�V�L���J�L�E�L���Q�H�G�H�Q�O�H�U�O�H���R�O�X�ú�D�E�L�O�H�Q��
�V�R�U�X�Q�O�D�U�Õ�Q���o�|�]�•�P�•�Q�G�H���N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U�����ù�H�N�L�O�������� 

 

�ù�H�N�L�O���������+�•�F�U�H�V�H�O���G�R�O�J�X�Q�X�Q���W�H�P�H�O�O�H�U�G�H���X�\�J�X�O�D�Q�P�D�V�Õ 

�$�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U���K�•�F�U�H�V�H�O���G�R�O�J�X���P�D�O�]�H�P�H�V�L���L�O�H���J�•�o�O�H�Q�G�L�U�L�O�P�L�ú��
�W�H�P�H�O�� �\�•�N�O�H�P�H�V�L�� �L�O�H�� �J�•�o�O�H�Q�G�L�U�L�O�P�H�P�L�ú�� �G�X�U�X�P�X��
�N�D�U�ú�Õ�O�D�ú�W�Õ�U�P�Õ�ú�O�D�U�G�Õ�U���� �+�•�F�U�H�V�H�O�� �G�R�O�J�X�� �L�O�H�� �J�•�o�O�H�Q�G�L�U�L�O�P�L�ú�� �W�D�ú�Õ�P�D��
�J�•�F�•���L�O�H���J�•�o�O�H�Q�G�L�U�L�O�P�H�P�L�ú���W�D�ú�Õ�P�D���J�•�F�•���D�U�D�V�Õ�Q�G�D�N�L���R�U�D�Q�D�����Q�L�K�D�L��
�W�D�ú�Õ�P�D���J�•�F�•���L�\�L�O�H�ú�P�H���R�U�D�Q�Õ���D�G�Õ���Y�H�U�L�O�L�U�N�H�Q�����%�&�,�5�������D�\�Q�Õ���J�H�U�L�O�P�H��
�G�H�÷�H�U�L���L�o�L�Q���R�W�X�U�P�D���R�U�D�Q�O�D�U�Õ�Q�G�D�N�L���D�]�D�O�P�D�\�D���L�V�H���W�H�P�H�O���R�W�X�U�P�D�V�Õ��
�D�]�D�O�P�D�� �R�U�D�Q�Õ�����)�6�5�5���� �D�G�Õ���Y�H�U�L�O�P�H�N�W�H�G�L�U���� �<�D�S�Õ�O�D�Q���D�U�D�ú�W�Õ�U�P�D�O�D�U��
�V�R�Q�X�F�X�Q�G�D�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �P�D�O�]�H�P�H�V�L�Q�L�Q�� �D�O�W�� �W�D�U�D�I�Õ�Q�D��
�\�H�U�O�H�ú�W�L�U�L�O�H�Q�� �G�•�]�O�H�P�V�H�O�� �J�H�R�V�H�Q�W�H�W�L�N�� �P�D�O�]�H�P�H�Q�L�Q�� �G�H�� �W�D�ú�Õ�P�D��
�J�•�F�•�� �R�W�X�U�P�D�� �L�O�L�ú�N�L�V�L�� �E�D�N�Õ�P�Õ�Q�G�D�Q�� �H�W�N�L�O�L�� �R�O�G�X�÷�X�� �V�R�Q�X�F�X�� �R�U�W�D�\�D��
�o�Õ�N�P�Õ�ú�W�Õ�U�� 

    (1) 

 

   
      (2) 

Burada;  �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �L�O�H�� �J�•�o�O�H�Q�G�L�U�L�O�H�Q��

�]�H�P�L�Q�G�H�N�L�� �W�D�ú�Õ�P�D�� �J�•�F�•�Q�•�� �E�H�O�L�U�W�L�U�N�H�Q���� ise 
�J�•�o�O�H�Q�G�L�U�L�O�P�H�\�H�Q�� �G�X�U�X�P�G�D�N�L�� �W�D�ú�Õ�P�D�� �J�•�F�•�Q�•�� �E�H�Oirtmektedir. 



�<�•�Q�N�•�O���Y�H���*�•�U�E�•�]�����+�•�F�U�H�V�H�O���'�R�O�J�X�O�D�U�Õ�Q���.�X�O�O�D�Q�Õ�P���$�O�D�Q�O�D�U�Õ���Y�H���d�D�O�Õ�ú�P�D���0�H�N�D�Q�L�]�P�D�V�Õ, �,�6�$�6���������������$�Q�W�D�O�\�D�����7�•�U�N�L�\�H 

�%�X���R�U�D�Q�O�D�U���o�H�ú�L�W�O�L���D�U�D�ú�W�Õ�U�P�D�O�D�U���W�D�U�D�I�Õ�Q�G�D�Q���L�Q�F�H�O�H�Q�P�L�ú�W�L�U. BCIR 
�G�H�÷�H�U�L���������� �L�O�H�� ���� �D�U�D�V�Õ�Q�G�D�� �E�X�O�X�Q�P�X�ú�W�X�U 
[8,9,10,15,17,18,19,20,21,22,30,32,33,36,37]. �+�•�F�U�H�V�H�O��
�G�R�O�J�X�Q�X�Q�� �U�L�M�L�W�O�L�÷�L���� �]�H�P�L�Q�L�Q�� �N�D�U�D�N�W�H�U�L�V�W�L�N�� �|�]�H�O�O�L�N�O�H�U�L���� �K�•�F�U�H�V�H�O��
�G�R�O�J�X�Q�X�Q�� �J�H�Q�L�ú�O�L�÷�L�����\�•�N�V�H�N�O�L�÷�L���� �K�•�F�U�H�� �D�o�Õ�N�O�Õ�÷�Õ�� �V�D�\�Õ�V�Õ�� �J�L�E�L��
�I�D�N�W�|�U�O�H�U���E�X���R�U�D�Q�D���H�W�N�L���H�W�P�H�N�W�H�G�L�U�� 

DOLGULAR  

�'�R�O�J�X�� �L�ú�O�H�P�L�� �\�D�S�P�D�N�� �L�V�H�� �K�H�P�� �]�R�U�� �K�H�P�� �G�H�� �P�D�O�L�\�H�W�� �D�o�Õ�V�Õ�Q�G�D�Q��
�S�D�K�D�O�Õ�� �E�L�U�� �L�Q�ú�D�� �L�ú�L�G�L�U���� �+�D�W�W�D�� �E�D�]�Õ�� �]�D�\�Õ�I�� �]�H�P�L�Q�O�H�U�� �L�Q�ú�D�D�W��
�H�N�L�S�P�D�Q�O�D�U�Õ�Q�Õ�� �E�L�O�H�� �W�D�ú�Õ�\�D�P�D�P�D�N�W�D�G�Õ�U���� �ø�Q�ú�D�D�W�� �V�R�Q�U�D�V�Õ�� �D�ú�Õ�U�Õ 
�R�W�X�U�P�D���Y�H���E�X�Q�D���E�D�÷�O�Õ���V�W�D�E�L�O�L�W�H���N�D�\�E�Õ���G�D���G�R�O�J�X�O�D�U�G�D���N�D�U�ú�Õ�O�D�ú�Õ�O�D�Q��
�H�Q���E�•�\�•�N���S�U�R�E�O�H�P�O�H�U�G�H�Q���E�L�U�L�G�L�U�����%�X���\�•�]�G�H�Q���H�N�R�Q�R�P�L�N���Y�H���X�]�X�Q��
�|�P�•�U�O�•�� �R�O�P�D�V�Õ�Q�G�D�Q�� �G�R�O�D�\�Õ�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�O�D�U�� �W�H�U�F�L�K��
�H�G�L�O�P�H�N�W�H�G�L�U�� ���ù�H�N�L�O�� ���������� �%�X�V�K�� �Y�H�� �G�L�÷���� �� �������������� �>�����@�� �W�D�U�D�I�Õ�Q�G�D�Q��
belirtilen bilgilere �J�|�U�H�� �\�D�S�Õ�P�� �P�D�O�L�\�H�W�L�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�O�D�U��
�N�X�O�O�D�Q�Õ�O�D�U�D�N�����������D�]�D�O�P�D�N�W�D�G�Õ�U���� 

 

�ù�H�N�L�O���������+�•�F�U�H�V�H�O���G�R�O�J�X�Q�X�Q���G�R�O�J�X�O�D�U�G�D���N�X�O�O�D�Q�Õ�O�P�D�V�Õ 

�&�R�Z�O�D�Q�G�� �Y�H�� �:�R�Q�J�� ���������������� �>�����@�� �+�R�Q�J�� �.�R�Q�J�¶�G�D�� �\�D�S�W�Õ�N�O�D�U�Õ��
�o�D�O�Õ�ú�P�D�O�D�U�� �L�O�H�� �E�X�� �X�\�J�X�O�D�P�D�Q�Õ�Q�� �L�O�N�� �|�U�Q�H�N�O�H�U�L�Q�L�� �R�O�X�ú�W�X�U�X�U�N�H�Q����
�/�D�W�K�D�� �Y�H�� �G�L�÷���� �������������� �>�����@�� �Y�H�� �=�K�D�Q�J�� �Y�H�� �G�L�÷���� �������������� �>�����@��
�\�D�S�W�Õ�N�O�D�U�Õ�� �O�D�E�R�U�D�W�X�Y�D�U�� �R�U�W�D�P�Õ�Q�G�D�N�L�� �G�R�O�J�X�� �\�•�N�O�H�P�H�V�L�� �L�O�H��
�W�H�P�H�O�O�H�U�G�H�� �R�O�G�X�÷�X�� �J�L�E�L�� �W�D�ú�Õ�P�D�� �R�U�D�Q�Õ�Q�G�D�� �D�U�W�Õ�ú�� �Y�H�� �R�W�X�U�P�D��
�P�L�N�W�D�U�Õ�Q�G�D���D�]�D�O�P�D���P�H�\�G�D�Q�D���J�H�O�L�U�N�H�Q���R�O�X�ú�D�Q���H�N���N�R�K�H�]�\�R�Q�G�D�Q��
�G�R�O�D�\�Õ���]�H�P�L�Q�L�Q���N�D�\�P�D���G�D�\�D�Q�Õ�P�Õ�Q�Õ�Q���D�U�W�W�Õ�÷�Õ���G�D���J�|�]�O�H�P�O�H�Q�P�L�ú�W�L�U. 

IV.  �+�h�&�5�(�6�(�/ DOLGUNUN �d�$�/�,�ù�0�$ �0�(�.�$�1�ø�=�0�$�6�, 

�+�•�F�U�H�V�H�O�� �G�R�O�J�X�� �V�L�V�W�H�P�O�H�U�L�� �]�H�P�L�Q�O�H�U�L�� �K�D�S�V�H�G�H�U�H�N�� �Y�H��
�V�Õ�N�Õ�ú�W�Õ�U�D�U�D�N���N�R�P�S�R�]�L�W���E�L�U�� �G�D�Y�U�D�Q�Õ�ú�� �J�|�V�W�H�U�H�U�H�N���G�D�Y�U�D�Q�Õ�ú�� �R�O�D�U�D�N��
radye temellere benzemektedirler [8,38,41]. Bu sayede 
�K�D�S�V�H�W�W�L�÷�L�� �]�H�P�L�Q�L�Q�� �\�D�Q�D�O�� �Y�H�� �G�•�ú�H�\��hareketlerini 
�V�Õ�Q�Õ�U�O�D�P�D�N�W�D�G�Õ�U���� �d�H�ú�L�W�O�L�� �D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U�� �W�D�U�D�I�Õ�Q�G�D�Q�� �\�D�S�Õ�O�D�Q��
�o�D�O�Õ�ú�P�D�O�D�U�D�� �J�|�U�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �L�O�H�� �J�•�o�O�H�Q�G�L�U�L�O�H�Q�� �]�H�P�L�Q�O�H�U�G�H��
�W�H�P�H�O�L�Q�� �W�D�ú�Õ�P�D�� �J�•�F�•�Q�•�Q�� �D�U�W�P�D�V�Õ�Q�Õ�Q�� �Y�H�� �R�W�X�U�P�D�� �P�L�N�W�D�U�Õ�Q�Õ�Q��
�D�]�D�O�P�D�V�Õ�Q�Õ�Q�� �\�D�Q�Õ�Q�G�D�� �N�R�K�H�]�\�R�Q�V�X�]�� �]�H�P�L�Q�O�H�U�G�H�� �E�L�O�H�� �H�N�� �R�O�D�U�D�N��
�G�D�� �E�L�U�� �J�|�U�•�Q�•�U�� �N�R�K�H�]�\�R�Q�� �R�O�X�ú�W�X�÷�X�� �J�|�]�O�H�Q�P�L�ú�W�L�U�� �>���������������@����
�+�•�F�U�H�V�H�O���G�R�O�J�X���P�D�O�]�H�P�H�V�L�Q�L�Q���E�L�U���|�Q�H�P�O�L���|�]�H�O�O�L�÷�L���G�H���\�•�N�O�H�P�H��
�H�V�Q�D�V�Õ�Q�G�D�� �]�H�P�L�Q�G�H�� �R�O�X�ú�D�Q�� �\�H�Q�L�O�P�H�� �N�D�P�D�V�Õ�Q�Õ�� �N�H�V�P�H�V�L�� �Y�H��
�D�N�W�D�U�Õ�O�D�Q�� �\�•�N�•�Q�� �G�D�K�D�� �G�H�U�L�Q�O�H�U�H�� �X�O�D�ú�P�D�V�Õ�Q�Õ�� �V�D�÷�O�D�P�D�V�Õ�� �R�O�D�U�D�N��
�J�|�V�W�H�U�L�O�H�E�L�O�L�U���� �$�O�W�� �W�D�E�D�N�D�� �]�H�P�L�Q�L�� �R�O�D�U�D�N�� �D�G�O�D�Q�G�Õ�U�Õ�O�D�Q�� �N�Õ�V�Õ�P��
�D�U�D�]�L�G�H���E�X�O�X�Q�D�Q���P�H�Y�F�X�W���]�H�P�L�Q�L���W�D�Q�Õ�P�O�D�U�N�H�Q�����G�R�O�J�X���]�H�P�L�Q�L���L�V�H��
�K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �\�H�U�O�H�ú�W�L�U�L�O�G�L�N�W�H�Q�� �V�R�Q�U�D�� �H�N�O�H�Q�H�Q�� �]�H�P�L�Q�L��
�W�D�Q�Õ�P�O�D�P�D�N�W�D�G�Õ�U�����ù�H�N�L�O�����������%���W�H�P�H�O���J�H�Q�L�ú�O�L�÷�L�����X�����K�•�F�U�H�V�H�O���G�R�O�J�X��
�•�]�H�U�L�Q�G�H�� �E�X�O�X�Q�D�Q�� �G�R�O�J�X�� �W�D�E�D�N�D�V�Õ�Q�Õ�Q�� �N�D�O�Õ�Q�O�Õ�÷�Õ�Q�Õ�� ���J�|�P�•�O�P�H 
�G�H�U�L�Q�O�L�÷�L������ �K�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�Q�X�Q�� �\�•�N�V�H�N�O�L�÷�L�Q�L���� �%�J�� �L�V�H�� �K�•�F�U�H�V�H�O��
�G�R�O�J�X�Q�X�Q���J�H�Q�L�ú�O�L�÷�L�Q�L���V�L�P�J�H�O�H�P�H�N�W�H�G�L�U�� 

 
�ù�H�N�L�O���������+�•�F�U�H�V�H�O���G�R�O�J�X���L�O�H���J�•�o�O�H�Q�G�L�U�L�O�P�L�ú���]�H�P�L�Q���S�U�R�I�L�O�L 

�d�H�ú�L�W�O�L�� �D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U�� �>�������������������������@ �K�•�F�U�H�V�H�O�� �G�R�O�J�X��
�V�L�V�W�H�P�L�Q�L�Q�� �o�D�O�Õ�ú�P�D�� �P�H�N�D�Q�L�]�P�D�V�Õ�Q�Õ�� �D�o�Õ�N�O�D�\�D�Q���\�D�N�O�D�ú�Õ�P�O�D�U�G�D��
�E�X�O�X�Q�P�D�V�Õ�Q�D���U�D�÷�P�H�Q���H�Q���o�R�N���N�D�E�X�O���H�G�L�O�H�Q���\�D�N�O�D�ú�Õ�P�� �=�K�D�Q�J���Y�H��
�G�L�÷���� �������������� �>�����@�� �W�D�U�D�I�Õ�Q�G�D�Q�� �D�o�Õ�N�O�D�Q�D�Q�� �\�D�N�O�D�ú�Õ�P�G�Õ�U���� �%�X��
�\�D�N�O�D�ú�Õ�P�D�� �J�|�U�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �N�X�O�O�D�Q�Õ�O�D�U�D�N�� �J�•�o�O�H�Q�G�L�U�L�O�P�L�ú��
�]�H�P�L�Q�O�H�U�L�Q���W�D�ú�Õ�P�D���J�•�F�•���D�ú�D�÷�Õ�G�D�N�L���H�W�N�L�O�H�U�H���E�D�÷�O�Õ�G�Õ�U�� 

�x �<�D�Q�D�O���6�Õ�Q�Õ�U�O�D�Q�G�Õ�U�P�D���(tkisi 
�x �*�H�U�L�O�L�P���<�D�\�Õ�O�P�D���(�W�N�L�V�L 
�x Membran Etkisi 

YANAL SINIRLANDIRMA E�7�.�ø�6�ø 

�+�•�F�U�H�V�H�O�� �G�R�O�J�X�� �V�L�V�W�H�P�O�H�U�L�� �G�R�O�J�X�� �]�H�P�L�Q�L�� �K�D�S�V�H�W�W�L�÷�L�� �Y�H��
�V�Õ�N�Õ�ú�W�Õ�U�G�Õ�÷�Õ�� �L�o�L�Q�� �E�X�� �]�H�P�L�Q�O�H�U�L�Q�� �W�H�P�H�O�� �\�•�N�•�� �D�O�W�Õ�Q�G�D�� �K�D�U�H�N�H�W��
�H�W�P�H�V�L�Q�L�� �]�R�U�O�D�P�D�N�W�D�G�Õ�U�O�D�U���� �%�X�� �ú�H�N�L�O�G�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X��
�W�D�E�D�N�D�V�Õ�Q�Õ�Q�� �L�o�L�Q�G�H���E�X�O�X�Q�D�Q�� �]�H�P�L�Q�L�Q�� �U�L�M�L�W�O�L�÷�L�� �D�U�W�D�F�D�N�W�Õ�U�� �Y�H��
�G�D�Y�U�D�Q�Õ�ú�Õ���N�R�P�S�R�]�L�W���P�D�O�]�H�P�H���G�D�Y�U�D�Q�Õ�ú�Õ�Q�D���E�H�Q�]�H�\�H�F�H�N�W�L�U�����ù�H�N�L�O��
6.). 

 

�ù�H�N�L�O���������+�•�F�U�H�V�H�O���G�R�O�J�X���L�O�H���]�H�P�L�Q���D�U�D�V�Õ�Q�G�D���P�H�\�G�D�Q�D���J�H�O�H�Q���\�D�Q�D�O��

�V�Õ�Q�Õ�U�O�D�Q�G�Õ�U�P�D���H�W�N�L�V�L 

�+�•�F�U�H�V�H�O�� �G�R�O�J�X�� �G�X�Y�D�U�Õ�� �L�O�H�� �G�R�O�J�X�� �P�D�O�]�H�P�H�V�L�� �D�U�D�V�Õ�Q�G�D�� �E�X��
�V�Õ�Q�Õ�U�O�D�Q�P�D�G�D�Q���G�R�O�D�\�Õ���P�R�E�L�O�L�]�H���R�O�D�Q���\�D�Q�D�O���J�H�U�L�O�P�H�O�H�U���R�O�X�ú�D�F�D�N��
�Y�H�� �E�X�� �J�H�U�L�O�P�H�O�H�U�� �\�•�]�H�\�� �N�D�\�P�D�� �J�H�U�L�O�P�H�O�H�U�L�Q�L�� �P�H�\�G�D�Q�D��
�J�H�W�L�U�H�F�H�N�W�L�U�����%�X���ú�H�N�L�O�G�H���]�H�P�L�Q�L�Q���N�D�\�P�D���G�D�\�D�Q�Õ�P�Õ�Q�G�D���E�L�U���D�U�W�Õ�ú��
�P�H�\�G�D�Q�D�� �J�H�O�H�F�H�N�W�L�U���� �2�O�X�ú�D�Q�� �E�X�� �\�D�W�D�\�� �J�H�U�L�O�P�H�O�H�U�� �K�•�F�U�H�V�H�O��
�G�R�O�J�X�Q�X�Q���L�o���W�D�U�D�I�Õ�Q�G�D���D�N�W�L�I���W�R�S�U�D�N���E�D�V�Õ�Q�F�Õ�Q�Õ �R�O�X�ú�W�X�U�X�U�N�H�Q���� aktif 
�W�R�S�U�D�N���E�D�V�Õ�Q�F�Õ�Q�G�D�Q���P�H�\�G�D�Qa �J�H�O�H�Q���\�D�Q�D�O���J�H�Q�L�ú�O�H�P�H���L�V�H���N�R�P�ú�X��
�K�•�F�U�H�G�H���P�H�\�G�D�Q�D���J�H�O�H�Q���S�D�V�L�I���W�R�S�U�D�N���E�D�V�Õ�Q�F�Õ���L�O�H���Y�H���K�•�F�U�H���G�X�Y�D�U�Õ��
�D�U�D�V�Õ�Q�G�D���R�O�X�ú�D�Q �o�H�Y�U�H�V�H�O�� �J�H�U�L�O�P�H�� �L�O�H�� �G�H�� �K�•�F�U�H�� �G�X�Y�D�U�Õ�Q�G�Dki 
�G�H�I�R�U�P�D�V�\�R�Q�O�D�U���V�Õ�Q�Õ�U�O�D�Q�G�Õ�U�Õ�O�P�D�N�W�D�G�Õ�U���>�����������������@�����ù�H�N�L�O�������������%�X��
�Q�H�G�H�Q�O�H�� �J�H�Q�H�O�O�L�N�O�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�O�D�U�Õ�Q�� �\�H�Q�L�O�P�H�V�L�� �K�•�F�U�H�O�H�U�L��
�E�L�U�E�L�U�L�Q�H�� �E�D�÷�O�D�\�D�Q�� �N�D�\�Q�D�N�O�D�U�G�D�� �N�R�S�P�D�O�D�U�G�D�Q�� �P�H�\�G�D�Q�D��
�J�H�O�P�H�N�W�H�G�L�U�����+�H�G�J�H���Y�H���6�L�W�K�D�U�D�P�����������������>�����@���D�ú�D�÷�Õ�G�D�N�L���H�ú�L�W�O�L�N��
�L�O�H���o�H�Y�U�H�V�H�O���J�H�U�L�O�P�H�Q�L�Q���H�O�G�H���H�G�L�O�H�E�L�O�H�F�H�÷�L�Q�L���D�o�Õ�N�O�D�P�Õ�ú�O�D�U�G�Õ�U�� 

     (3) 

     (4) 



�<�•�Q�N�•�O���Y�H���*�•�U�E�•�]�����+�•�F�U�H�V�H�O���'�R�O�J�X�O�D�U�Õ�Q���.�X�O�O�D�Q�Õ�P���$�O�D�Q�O�D�U�Õ���Y�H���d�D�O�Õ�ú�P�D���0�H�N�D�Q�L�]�P�D�V�Õ, �,�6�$�6���������������$�Q�W�D�O�\�D�����7�•�U�N�L�\�H 

    (5) 

 �K�•�F�U�H�V�H�O���G�R�O�J�X���•�]�H�U�L�Q�G�H���E�X�O�X�Q�D�Q���o�H�Y�U�H�V�H�O���J�H�U�L�O�P�H�\�L���� 
�o�H�Y�U�H�V�H�O���J�H�U�L�O�P�H�G�H�Q���P�H�\�G�D�Q�D���J�H�O�H�Q���E�L�U�L�P���ú�H�N�L�O���G�H�÷�L�ú�W�L�U�P�H�\�L����

 �K�D�F�L�P�V�H�O���E�L�U�L�P���ú�H�N�L�O���G�H�÷�L�ú�W�L�U�P�H�\�L���3 �D�N�W�L�I���W�R�S�U�D�N���E�D�V�Õ�Q�F�Õ�Q�Õ����
�(���K�•�F�U�H�V�H�O���G�R�O�J�X���P�D�O�]�H�P�H�V�L�Q�L�Q���<�R�X�Q�J���0�R�G�•�O�•�Q�•�����G���K�•�F�U�H�V�H�O��
�G�R�O�J�X�Q�X�Q���D�o�Õ�N�O�Õ�N���J�H�Q�L�ú�O�L�÷�L�Q�L�����W���K�•�F�U�H�V�H�O���G�R�O�J�X�Q�X�Q���N�D�O�Õ�Q�O�Õ�÷�Õ�Q�Õ��

ve   �K�•�F�U�H�V�H�O���G�R�O�J�X�Q�X�Q���3�R�L�V�V�R�Q���R�U�D�Q�Õ�Q�Õ���V�L�P�J�H�O�H�P�H�N�W�H�G�L�U�� 

 

�ù�H�N�L�O���������+�•�F�U�H�V�H�O���G�R�O�J�X�G�D���\�•�N�O�H�P�H���V�R�Q�X�F�X�Q�G�D���P�H�\�G�D�Q�D���J�H�O�H�Q���o�H�Y�U�H�V�H�O��

gerilmeler [56] 

�%�X�� �R�O�X�ú�D�Q�� �J�H�U�L�O�P�H�O�H�U�L�Q�� �\�D�Q�Õ�Q�G�D�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �P�D�O�]�H�P�H�V�L��
�L�O�H���]�H�P�L�Q���D�U�D�V�Õ�Q�G�D���E�L�U���V�•�U�W�•�Q�P�H���N�X�Y�Y�H�W�L���P�H�\�G�D�Q�D���J�H�O�P�H�N�W�H�G�L�U���� 

MEMBRAN E�7�.�ø�6�ø 

�+�•�F�U�H�V�H�O���G�R�O�J�X�Q�X�Q���D�O�W�Õ�Q�G�D���E�X�O�X�Q�D�Q���]�H�P�L�Q���W�H�P�H�O���\�•�N�O�H�P�H�V�L��
�H�W�N�L�V�L�\�O�H���\�H�U���G�H�÷�L�ú�W�L�U�G�L�÷�L���L�o�L�Q���K�•�F�U�H�V�H�O���G�R�O�J�X���N�R�Q�N�D�Y���E�L�U���ú�H�N�L�O��
�D�O�Õ�U�����%�X�Q�X�Q���V�R�Q�X�F�X�Q�G�D���K�•�F�U�H�V�H�O���G�R�O�J�X���•�]�H�U�L�Q�G�H���o�H�N�P�H���N�X�Y�Y�H�W�L��
�R�O�X�ú�D�F�D�N�W�Õ�U�����ù�H�N�L�O�������������%�X���R�O�D�\���]�H�P�L�Q�L�Q���W�D�ú�Õ�P�D���J�•�F�•�Q�G�H���E�L�U���D�U�W�Õ�ú��
�P�H�\�G�D�Q�D���J�H�W�L�U�L�U�N�H�Q���K�•�F�U�H�V�H�O���G�R�O�J�X�Q�X�Q���D�O�W�Õ�Q�G�D���E�X�O�X�Q�D�Q���]�H�P�L�Q�H��
�D�N�W�D�U�Õ�O�D�F�D�N�� �J�H�U�L�O�P�H�� �P�L�N�W�D�U�Õ�Q�Õ�� �G�D�� �D�]�D�O�W�P�D�N�W�D�G�Õ�U���� �%�X�� �H�W�N�L�Q�L�Q��
�P�R�E�L�O�L�]�D�V�\�R�Q�X�� �L�o�L�Q�� �]�H�P�L�Q�L�Q�� �D�ú�Õ�U�Õ�� �\�H�U�� �G�H�÷�L�ú�W�L�U�P�H�V�L��
�J�H�U�H�N�P�H�N�W�H�G�L�U���� �%�X�� �\�•�]�G�H�Q�� �E�D�]�Õ�� �D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U�D�� �J�|�U�H�� �E�X�� �H�W�N�L��
�K�L�]�P�H�W���Y�H�U�H�E�L�O�L�U�O�L�N���V�Õ�Q�Õ�U�O�D�U�Õ���D�o�Õ�V�Õ�Q�G�D�Q���L�K�P�D�O���H�G�L�O�P�H�V�L�� �J�H�U�H�N�H�Q��
�E�L�U���H�W�N�L���R�O�D�U�D�N���J�|�U�•�O�P�•�ú�W�•�U�� 

 

�ù�H�N�L�O���������+�•�F�U�H�V�H�O���G�R�O�J�X���H�O�D�P�D�Q�O�D�U�Õ�Q�G�D���P�H�P�E�U�D�Q���H�W�N�L�V�L 

G�(�5�ø�/�ø�0��YAYILMA E�7�.�ø�6�ø 

�+�•�F�U�H�V�H�O�� �G�R�O�J�X�� �P�D�O�]�H�P�H�V�L�� �•�o�� �E�R�\�X�W�O�X�� �\�D�S�Õ�V�Õ�� �Q�H�G�H�Q�L�\�O�H�� �Y�H��
�\�D�Q�D�O�� �V�Õ�Q�Õ�U�O�D�Q�G�Õ�U�P�D�� �H�W�N�L�V�L�� �V�R�Q�X�F�X�Q�G�D�� �U�L�M�L�W�� �N�R�P�S�R�]�L�W�� �E�L�U��

�G�D�Y�U�D�Q�Õ�ú�� �V�H�U�J�L�O�H�P�H�N�W�H�G�L�U���� �%�D�]�Õ�� �D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U�� �E�X�� �H�W�N�L�\�L�� �N�L�U�L�ú��
�H�W�N�L�V�L�� �R�O�D�U�D�N�� �G�D�� �D�G�O�D�Q�G�Õ�U�P�D�N�W�D�G�Õ�U�O�D�U�� �>��,9,10,11]. Bu etki 
�V�D�\�H�V�L�Q�G�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �V�L�V�W�H�P�L�Q�H�� �•�]�H�U�L�Q�H�� �J�H�O�H�Q�� �\�•�N�� �G�D�K�D��
�J�H�Q�L�ú�� �D�O�D�Q�O�D�U�D�� �\�D�\�Õ�O�D�F�D�N�� �Y�H�� �G�D�K�D�� �G�H�U�L�Q�O�H�U�H�� �D�N�W�D�U�Õ�O�D�F�D�N�W�Õ�U���� �%�X 
�V�D�\�H�G�H���W�H�P�H�O�L�Q���W�D�ú�Õ�P�D���J�•�F�•�Q�G�H���E�L�U���D�U�W�Õ�ú�����R�W�X�U�P�D���P�L�N�W�D�U�Õ�Q�G�D���G�D��
�D�]�D�O�P�D�� �P�H�\�G�D�Q�D�� �J�H�O�H�F�H�N�W�L�U���� �<�•�N�•�Q�� �J�H�Q�L�ú�O�H�P�H�V�L�Q�G�H�Q�� �G�R�O�D�\�Õ 
�R�O�X�ú�D�F�D�N�� �D�o�Õ�\�D�� �J�H�U�L�O�P�H�� �\�D�\�Õ�O�Õ�P�� �D�o�Õ�V�Õ�� �D�G�Õ�� �Y�H�U�L�O�P�H�N�W�H�G�L�U���� �%�X��
�D�o�Õ�Q�Õ�Q�� �G�H�÷�H�U�L�Q�L�Q�� �H�O�G�H�� �H�G�L�O�P�H�V�L�� �L�O�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �•�]�H�U�L�Q�H��
�J�H�O�H�F�H�N�� �\�•�N�� �K�H�V�D�S�O�D�Q�D�E�L�O�P�H�N�W�H�G�L�U���� �1�H�W�R�� �Y�H�� �G�L�÷���� �������������� �>�����@��
�\�D�S�W�Õ�÷�Õ�� �\�D�N�O�D�ú�Õ�P�D�� �J�|�U�H�� �J�H�U�L�O�L�P�� �\�D�\�Õ�O�G�Õ�÷�Õ�� �\�•�]�H�\�� �L�O�H�� �W�H�P�H�O��
�J�H�Q�L�ú�O�L�÷�L���D�U�D�V�Õ�Q�G�D�N�L���P�H�V�D�I�H�Q�L�Q���I�D�U�N�Õ�Q�Õ�������W�D�Q�H���K�•�F�U�H���D�o�Õ�N�O�Õ�÷�Õ�Q�Õ�Q��
�W�R�S�O�D�P�Õ�Q�D�� �H�ú�L�W�� �R�O�G�X�÷�X�Q�X�� �Y�D�U�V�D�\�D�U�N�H�Q���� �=�K�D�Q�J�� �Y�H�� �G�L�÷���� ��������������
�>�����@���H�O�G�H���H�W�W�L�N�O�H�U�L���V�R�Q�X�o�O�D�U�D���J�|�U�H���J�H�U�L�O�P�H���\�D�\�Õ�O�Õ�P���D�o�Õ�V�Õ�������Û���L�O�H��
�������Û���D�U�D�V�Õ�Q�G�D�����'�D�V�K���Y�H���G�L�÷�������������������>�����@���H�O�G�H���H�W�W�L�÷�L���V�R�Q�X�o�O�D�U�G�D��
�E�X���D�o�Õ�Q�Õ�Q�������������Û���L�O�H�������������Û���D�U�D�V�Õ�Q�G�D���H�O�G�H���H�W�P�L�ú�O�H�U�G�L�U�����%�X���D�o�Õ�Q�Õ�Q��
�K�•�F�U�H�O�H�U�� �D�U�D�V�Õ�Q�G�D�N�L�� �D�o�Õ�N�O�Õ�N�� �P�H�V�D�I�H�V�L���� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�Q�X�Q��
�\�•�N�V�H�N�O�L�÷�L���� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �J�|�P�•�O�P�H�� �G�H�U�L�Q�O�L�÷�L�� �D�U�W�Õ�N�o�D�� �Y�H��
�K�•�F�U�H�V�H�O���G�R�O�J�X�� �J�H�Q�L�ú�O�L�÷�L�� �D�]�D�O�G�Õ�N�o�D���D�]�D�O�G�Õ�÷�Õ�� �J�|�U�•�O�P�•�ú�W�•�U�� �>�����@����
�*�H�U�L�O�L�P���\�D�\�Õ�O�P�D���H�W�N�L�V�L���ù�H�N�L�O�������G�D���J�|�V�W�H�U�L�O�P�L�útir. 

 

�ù�H�N�L�O���������+�•�F�U�H�V�H�O���'�R�O�J�X���(�O�H�P�D�Q�Õ���ø�O�H���*�•�o�O�H�Q�G�L�U�L�O�P�L�ú���=�H�P�L�Q�O�H�U�G�H���*�H�U�L�O�P�H��

�<�D�\�Õ�O�Õ�P���(�W�N�L�V�L 

�*�H�U�L�O�P�H�� �\�D�\�Õ�O�Õ�P�� �D�o�Õ�V�Õ�� �L�V�H�� �J�H�O�H�Q�� �\�•�N�•�Q�� �\�D�\�Õ�O�G�Õ�÷�Õ�� �D�o�Õ�G�Õ�U�� �Y�H��
�D�ú�D�÷�Õ�G�D�N�L���H�ú�L�W�O�L�N���L�O�H���H�O�G�H���H�G�L�O�L�U�� 

     (6) 

     

Burada;  �\�D�\�Õ�O�D�Q���J�H�U�L�O�P�H�G�H�Q���P�H�\�G�D�Q�D���J�H�O�H�Q���J�H�Q�L�ú�O�L�N���L�O�H��

�W�H�P�H�O���J�H�Q�L�ú�O�L�÷�L���D�U�D�V�Õ�Q�G�D�N�L���I�D�U�N���� �K�•�F�U�H�V�H�O���G�R�O�J�X���\�•�N�V�H�N�O�L�÷�L���� 
�L�V�H���K�•�F�U�H�V�H�O���G�R�O�J�X���J�|�P�•�O�P�H���G�H�U�L�Q�O�L�÷�L���R�O�D�U�D�N���E�H�O�L�U�W�L�O�P�L�ú�W�L�U�� 

V. �+�h�&�5�(�6�(�/ DOLGU �ø�/�( �ø�/�*�ø�/�ø PARAMETRELER 

 
�d�H�ú�L�W�O�L���D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U���O�D�E�R�U�D�W�X�Y�D�U���N�R�ú�X�O�O�D�U�Õ�Q�G�D���W�D�V�D�U�O�D�G�Õ�N�O�D�U�Õ��

�]�H�P�L�Q�� �W�D�Q�N�Õ�Q�Õ�Q�� �L�o�L�Q�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �P�D�O�]�H�P�H�V�L�� �\�H�U�O�H�ú�W�L�U�H�U�H�N��
�W�H�P�H�O���D�O�W�Õ�Q�G�D���\�•�N�O�H�P�H���\�D�S�D�U�D�N���o�H�ú�L�W�O�L���S�D�U�D�P�H�W�U�H�O�H�U�L�Q���K�•�F�U�H�V�H�O��
�G�R�O�J�X�� �L�O�H�� �J�•�o�O�H�Q�G�L�U�L�O�P�L�ú�� �]�H�P�L�Q�L�Q�� �S�H�U�I�R�U�P�D�Q�V�Õ�Q�D�� �H�W�N�L�V�L�Q�L��
�L�Q�F�H�O�H�P�L�ú�O�H�U�G�L�U�����%�X���S�D�U�D�P�H�W�U�H�O�H�U���V�Õ�U�D�V�Õ�\�O�D�� 

H�h�&�5�(�6�(�/�� DOLGUNUN D�ø�ö�(�5�� G�(�2�6�(�1�7�(�7�ø�.�/�(�5���øLE 

K�$�5�ù�,�/�$�ù�7�,�5�,�/�0�$�6�, 

�%�L�U�o�R�N�� �D�U�D�ú�W�Õ�U�P�D�F�Õ�� �>�����������������������������������@�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X��
�V�L�V�W�H�P�L�� �L�O�H�� �G�L�÷�H�U�� �J�H�R�V�H�Q�W�H�W�L�N�� �P�D�O�]�H�P�H�O�H�U�L�Q�� �S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ��
�N�D�U�ú�Õ�O�D�ú�W�Õ�U�P�Õ�ú�O�D�U�G�Õ�U�����(�O�G�H���H�G�L�O�H�Q���V�R�Q�X�o�O�D�U�D���J�|�U�H���K�•�F�U�H�V�H�O���G�R�O�J�X��
�V�L�V�W�H�P�L�� �L�O�H�� �J�•�o�O�H�Q�G�L�U�L�O�H�Q�� �]�H�P�L�Q�O�H�U�� �W�D�ú�Õ�P�D�� �J�•�F�•�Q�G�H�� �D�U�W�Õ�ú�� �Y�H��



�<�•�Q�N�•�O���Y�H���*�•�U�E�•�]�����+�•�F�U�H�V�H�O���'�R�O�J�X�O�D�U�Õ�Q���.�X�O�O�D�Q�Õ�P���$�O�D�Q�O�D�U�Õ���Y�H���d�D�O�Õ�ú�P�D���0�H�N�D�Q�L�]�P�D�V�Õ, �,�6�$�6���������������$�Q�W�D�O�\�D�����7�•�U�N�L�\�H 

�R�W�X�U�P�D���R�U�D�Q�Õ�Q�G�D���D�]�D�O�P�D���E�D�N�Õ�P�Õ�Q�G�D�Q���H�Q���Y�H�U�L�P�O�L���V�R�Q�X�F�X���Y�H�U�G�L�÷�L��
�R�U�W�D�\�D���o�Õ�N�P�Õ�ú�W�Õ�U�� 

H�h�&�5�(�6�(�/��M�$�/�=�(�0�(�1�ø�1��Y�h�.�6�(�.�/�ø�ö�ø 

�$�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U���>�����������������������������������������������������������������������������������@��
�K�•�F�U�H�V�H�O���G�R�O�J�X���P�D�O�]�H�P�H�V�L�Q�L�Q���\�•�N�V�H�N�O�L�÷�L�Q�L���G�H�÷�L�ú�W�L�U�H�U�H�N���W�D�ú�Õ�P�D��
�J�•�F�•�Q�H�� �R�O�D�Q�� �H�W�N�L�V�L�Q�L�� �L�Q�F�H�O�H�P�L�ú�O�H�U�G�L�U���� �(�O�G�H�� �H�G�L�O�H�Q�� �V�R�Q�X�o�O�D�U��
�G�R�÷�U�X�O�W�X�V�X�Q�G�D�� �\�•�N�V�H�N�O�L�N�� �D�U�W�W�Õ�N�o�D�� �W�D�ú�Õ�P�D�� �J�•�F�•�Q�G�H�� �D�U�W�Õ�ú�� �Y�H��
�W�H�P�H�O�� �]�H�P�L�Q�L�Q�G�H�� �R�O�X�ú�D�Q�� �R�W�X�U�P�D�� �P�L�N�W�D�U�Õ�Q�G�D�� �D�]�D�O�P�D��
�J�H�O�P�H�N�W�H�G�L�U���� �%�X�Q�X�Q�� �Q�H�G�H�Q�L�� �G�D�K�D�� �I�D�]�O�D�� �\�•�]�H�\�� �V�•�U�W�•�Q�P�H�V�L�Q�L�Q��
�P�H�\�G�D�Q�D�� �J�H�O�P�H�V�L���� �\�D�\�Õ�O�Õ�P���D�o�Õ�V�Õ�Q�Õ�Q���E�•�\�•�P�H�V�L�� �Y�H���R�O�X�ú�D�Q���S�D�V�L�I��
�J�H�U�L�O�P�H�O�H�U�G�H�Q�� �G�R�O�D�\�Õ�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�Q�X�Q�� �V�Õ�Q�Õ�U�O�D�Q�G�Õ�U�P�D�V�Õ�Q�Õ�Q��
�G�D�K�D�� �I�D�]�O�D�� �R�O�P�D�V�Õ�G�Õ�U���� �(�O�G�H�� �H�G�L�O�H�Q�� �o�D�O�Õ�ú�P�D�O�D�U�D�� �J�|�U�H�� �R�S�Wimum 
�K�•�F�U�H�� �\�•�N�V�H�N�O�L�÷�L�� �W�H�P�H�O�� �J�H�Q�L�ú�O�L�÷�L�Q�L�Q�� �������� �N�D�W�Õ�� �L�O�H�� �������� �N�D�W�Õ��
�D�U�D�V�Õ�Q�G�D�� �G�H�÷�L�ú�P�H�N�W�H�G�L�U���� �%�X�� �G�H�÷�H�U�G�H�Q�� �G�D�K�D�� �I�D�]�O�D�� �R�O�D�Q�� �K�•�F�U�H��
�\�•�N�V�H�N�O�L�N�O�H�U�L�Q�G�H�� �L�V�H�� �\�•�N�O�H�P�H�� �D�O�W�Õ�Q�G�D�� �\�H�U�H�O�� �E�X�U�X�O�P�D�O�D�U��
�P�H�\�G�D�Q�D�� �J�H�O�P�H�N�W�H�G�L�U���� �'�D�V�K�� �Y�H�� �G�L�÷���� �������������� �>�����@�� �\�D�N�O�D�ú�Õ�P�Õ�Q�D��
�J�|�U�H�� �L�V�H�� �J�|�U�H�� �K�•�F�U�H�V�H�O���G�R�O�J�X�� �\�•�N�V�H�N�O�L�÷�L�� �W�H�P�H�O�� �J�H�Q�L�ú�O�L�÷�L�Q�L�Q�� ����
�N�D�W�Õ�Q�G�D�Q���I�D�]�O�D���R�O�G�X�÷�X���]�D�P�D�Q���G�D�Y�U�D�Q�Õ�ú�Õ���J�H�Q�L�ú���N�L�U�L�ú�H���E�H�Q�]�H�U�N�H�Q����
�E�X�� �R�U�D�Q�G�D�Q�� �N�•�o�•�N�� �R�O�G�X�÷�X�� �]�D�P�D�Q�� �V�Õ�÷�� �N�L�U�L�ú�� �G�D�Y�U�D�Q�Õ�ú�Õ�Q�D��
�E�H�Q�]�H�G�L�÷�L�Q�L���E�H�O�L�U�W�P�L�ú�O�H�U�G�L�U�� 

H�h�&�5�(�6�(�/��M�$�/�=�(�0�(�1�ø�1��G�(�1�ø�ù�/�ø�ö�ø 

�+�•�F�U�H�V�H�O�� �G�R�O�J�X�� �V�L�V�W�H�P�L�Q�L�Q�� �J�H�Q�L�ú�O�L�÷�L�� �D�U�W�W�Õ�N�o�D�� �o�H�Y�U�H�V�L�Q�L��
�V�D�U�G�Õ�÷�Õ�� �]�H�P�L�Q�� �L�O�H�� �G�D�K�D�� �L�\�L�� �E�L�U�� �\�•�]�H�\�� �V�•�U�W�•�Q�P�H�V�L�� �P�H�\�G�D�Q�D��
�J�H�W�L�U�H�E�L�O�H�F�H�N���� �P�H�P�E�U�D�Q�� �H�W�N�L�V�L�Q�G�H�Q�� �G�R�O�D�\�Õ�� �G�D�� �W�D�ú�Õ�P�D�� �J�•�F�•�Q�H��
�N�D�W�N�Õ�V�Õ�� �G�D�K�D�� �I�D�]�O�D�� �R�O�D�F�D�N�W�Õ�U���� �$�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U��
�>�������������������������������������������������������@���\�D�S�W�Õ�N�O�D�U�Õ���o�D�O�Õ�ú�P�D�O�D�U���V�R�Q�X�F�X�Q�G�D��
�R�S�W�L�P�X�P�� �H�O�G�H�� �H�G�L�O�H�Q�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �J�H�Q�L�ú�O�L�÷�L, temel 
�J�H�Q�L�ú�O�L�÷�L�Q�L�Q�������L�O�H�������N�D�W�Õ���D�U�D�V�Õ�Q�G�D���G�H�÷�L�ú�W�L�÷�L�Q�L���J�|�]�O�H�P�O�H�P�L�ú�O�H�U�G�L�U����
�&�K�X�P�P�D�U�� ���������� �>�����@�� �\�D�S�W�Õ�÷�Õ�� �o�D�O�Õ�ú�P�D�O�D�U�� �V�R�Q�X�F�X�Q�G�D����
�J�•�o�O�H�Q�G�L�U�L�O�P�H�P�L�ú�� �V�Õ�÷�� �W�H�P�H�O�O�H�U�� �L�o�L�Q�� �\�H�Q�L�O�P�H�� �]�R�Q�X�� �W�H�P�H�O��
�N�|�ú�H�O�H�U�L�Q�G�H�Q�����%���X�]�D�N�O�Õ�N�W�D���R�O�G�X�÷�X���G�•�ú�•�Q�•�O�•�U�V�H���E�X�O�X�Q�D�Q���W�H�P�H�O��
g�H�Q�L�ú�O�L�÷�L���G�H�÷�H�U�O�H�U�L���E�X���G�H�÷�H�U���L�O�H���S�D�U�D�O�H�O�O�L�N���J�|�V�W�H�U�P�H�N�W�H�G�L�U�� 

H�h�&�5�(�6�(�/��M�$�/�=�(�0�(�1�ø�1��G�g�0�h�/�0�(��D�(�5�ø�1�/�ø�ö�ø 

�<�D�S�Õ�O�D�Q�� �o�H�ú�L�W�O�L�� �D�U�D�ú�W�Õ�U�P�D�O�D�U�� �V�R�Q�X�F�X�Q�G�D��
�>���������������������������������������@�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �P�D�O�]�H�P�H�V�L�� �•�]�H�U�L�Q�G�H��
�E�X�O�X�Q�D�Q�� �G�R�O�J�X�� �P�D�O�]�H�P�H�V�L�Q�L�Q�� �G�H�U�L�Q�O�L�÷�Lnin �W�D�ú�Õ�P�D�� �J�•�F�•�Q�H�� �H�W�N�L��
�H�W�W�L�÷�L���R�U�W�D�\�D���o�Õ�N�P�Õ�ú�W�Õ�U�����%�X���G�R�O�J�X���P�D�O�]�H�P�H�V�L���W�H�P�H�O���\�•�N�•���D�O�W�Õ�Q�G�D��
�E�X�O�X�Q�D�Q�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�Q�X�Q�� �G�H�I�R�U�P�H�� �R�O�P�D�V�Õ�Q�Õ�� �H�Q�J�H�O�O�H�U�N�H�Q��
�\�•�N�•�Q�� �G�D�K�D�� �J�H�Q�L�ú�� �E�L�U�� �D�O�D�Q�D�� �\�D�\�Õ�O�P�D�V�Õ�Q�Õ�� �V�D�÷�O�D�\�D�F�D�N�W�Õ�U���� �(�O�G�H��
�H�G�L�O�H�Q�� �R�S�W�L�P�X�P�� �J�|�P�•�O�P�H�� �G�H�U�L�Q�O�L�÷�L�� �N�X�P�� �W�•�U�•�� �G�R�O�J�X�O�D�U�� �L�o�L�Q��
�W�H�P�H�O���G�H�U�L�Q�O�L�÷�L�Q�L�Q 0,�������N�D�W�Õ ile 0,�����N�D�W�Õ���D�U�D�V�Õ�Q�G�D���G�H�÷�L�ú�L�U�N�H�Q���N�L�O��
�W�•�U�•���G�R�O�J�X�O�D�U���L�o�L�Q���E�X���G�H�÷�H�U�����¶�G�Õ�U�� 

H�h�&�5�(�6�(�/��DOLGU S�ø�6�7�(�0�ø�1�ø�1��H�h�&�5�(��A�d�,�.�/�,�ö�, 

�+�•�F�U�H�� �D�o�Õ�N�O�Õ�÷�Õ�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �V�L�V�W�H�P�O�H�U�L�Q�G�H�N�L�� �E�L�U�� �W�D�Q�H��
�K�•�F�U�H�Q�L�Q�� �L�o�L�Q�H�� �\�H�U�O�H�ú�H�Q�� �H�ú�� �G�H�÷�H�U�� �G�D�L�U�H�V�H�O�� �D�O�D�Q�Õ�Q�� �o�D�S�Õ�� �R�O�D�U�D�N��
�W�D�Q�Õ�P�O�D�Q�P�D�N�W�D�G�Õ�U���� �d�H�ú�L�W�O�L���D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U�Õ�Q�� �>���������������������������@��
�\�D�S�W�Õ�N�O�D�U�Õ�� �o�D�O�Õ�ú�P�D�O�D�U�� �V�R�Q�X�F�X�Q�G�D�� �K�•�F�U�H�� �D�o�Õ�N�O�Õ�÷�Õ�Q�Õ�Q�� �N�•�o�•�O�P�H�V�L��
�V�R�Q�X�F�X�Q�G�D���]�H�P�L�Q�L�Q���V�Õ�Q�Õ�U�O�D�Q�G�Õ�U�Õ�O�P�D�V�Õ���Y�H���V�Õ�N�Õ�ú�P�D�V�Õ���R�U�D�Q�Õ�Q�Õ�Q���G�D��
�D�U�W�P�D�V�Õ�Q�G�D�Q�� �G�R�O�D�\�Õ�� �]�H�P�L�Q�L�Q�� �W�D�ú�Õ�P�D�� �J�•�F�•�Q�G�H�� �D�U�W�Õ�ú�� �P�H�\�G�D�Q�D��
�J�H�O�P�H�N�W�H�G�L�U���� �%�L�U�o�R�N�� �D�U�D�ú�W�Õ�U�P�D�F�Õ�� �>�����������������@�� �K�•�F�U�H�� �D�o�Õ�N�O�Õ�÷�Õ��
�G�H�÷�H�U�L�Q�L�Q�� �H�Q�� �D�]�� �W�H�P�H�O�� �J�H�Q�L�ú�O�L�÷�L�� �N�D�G�D�U�� �R�O�P�D�V�Õ�� �J�H�U�H�N�W�L�÷�L�Q�L��
�|�Q�H�U�L�U�N�H�Q�����'�D�V�K���Y�H���G�L�÷�������������������>���@���L�V�H���R�S�W�L�P�X�P���K�•�F�U�H���D�o�Õ�N�O�Õ�÷�Õ��
�W�H�P�H�O���J�H�Q�L�ú�O�L�÷�L�Q�L�Q����,�����N�D�W�Õ���R�O�P�D�V�Õ���J�H�U�H�N�W�L�÷�L�Q�L���E�H�O�L�U�W�P�L�ú�W�L�U�� 
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�3�R�N�K�D�U�H�O�� �Y�H�� �G�L�÷���� �������������� �>�����@�� �\�D�S�W�Õ�÷�Õ�� �o�D�O�Õ�ú�P�D�G�D�� �G�D�L�U�H�V�H�O��
�ú�H�N�L�O�O�L�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�Q�X�Q�� �H�O�L�S�W�L�N�� �ú�H�N�L�O�O�L�� �G�R�O�J�X�\�D�� �J�|�U�H��
�G�D�\�D�Q�Õ�P�Õ�Q�Õ���G�D�K�D���\�•�N�V�H�N���E�X�O�P�X�ú�W�X�U�����6�K�H�U�L�Q���Y�H���G�L�÷�������������������>�����@��
�G�D�L�U�H�V�H�O���� �N�D�U�H�� �Y�H�� �D�Q�•�O�H�U�� �ú�H�N�L�O�G�H�� �K�•�F�U�H�O�H�U�L�Q�� �G�D�\�D�Q�Õ�P�� �R�W�X�U�P�D��
�L�O�L�ú�N�L�V�L�Q�L���L�Q�F�H�O�H�P�L�ú���Y�H���H�O�G�H���H�W�W�L�÷�L���V�R�Q�X�F�D���J�|�U�H���G�D�L�U�H�V�Hl ve kare 
�ú�H�N�L�O�O�L�� �K�•�F�U�H�Q�L�Q�� �G�D�\�D�Q�Õ�P�Õ�Q�Õ�Q�� �E�L�U�E�L�U�L�Q�H�� �\�D�N�Õ�Q�� �R�O�G�X�÷�X���� �D�Q�•�O�H�U��
�ú�H�N�L�O�O�L���K�•�F�U�H�Q�L�Q���G�D�\�D�Q�Õ�P�Õ�Q���G�D�K�D���\�•�N�V�H�N���R�O�G�X�÷�X�Q�X���E�X�O�P�X�ú�W�X�U�� 

G�(�2�*�5�ø�'�/�(�5�'�(�1��MEYDANA GELEN H�h�&�5�(�6�(�/��DOLGUNUN 

D�(�6�(�1�ø 

�'�D�V�K�� �Y�H�� �G�L�÷���� �������������� �>���@�� �\�D�S�W�Õ�÷�Õ�� �o�D�O�Õ�ú�P�D�G�D�� �J�H�R�J�U�L�G�O�H�U�G�H�Q��
�P�H�\�G�D�Q�D�� �J�H�W�L�U�G�L�÷�L���K�•�F�U�H�V�H�O�� �G�R�O�J�X�Q�X�Q�� �G�H�V�H�Q�L�Q�L�Q�� �W�D�ú�Õ�P�D�� �J�•�F�•��
�•�]�H�U�L�Q�G�H�N�L�� �H�W�N�L�V�L�Q�L�� �L�Q�F�H�O�H�P�L�ú�W�L�U���� �ù�H�N�L�O�� �������¶�G�D�� �J�|�V�W�H�U�L�O�H�Q��
�G�H�V�H�Q�O�H�U�G�H�Q�� �]�L�N�]�D�N�� �G�H�V�H�Q�L�Q�� �S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ�Q�� �G�D�K�D�� �\�•�N�V�H�N��
�R�O�G�X�÷�X�Q�X���E�X�O�P�X�ú�W�X�U���� 

 

�ù�H�N�L�O�����������*�H�R�J�U�L�G�O�H�U�G�H�Q���0�H�\�G�D�Q�D���*�H�O�H�Q���+�•�F�U�H�V�H�O���'�R�O�J�X���'�H�V�H�Q�O�H�U�L���>���@ 

Z�(�0�ø�1�ø�1��S�,�.�,�/�,�ö�,�1���ø�1�&�(�/�(�1�0�(�6�ø 

�d�H�ú�L�W�O�L�� �D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U�� �>���������������������@�� �V�Õ�N�Õ�O�Õ�÷�Õ�Q�� �W�D�ú�Õ�P�D�� �J�•�F�•�� �L�O�H��
�R�O�D�Q���L�O�L�ú�N�L�V�L�Q�L���L�Q�F�H�O�H�P�L�ú�W�L�U�����(�O�G�H���H�G�L�O�H�Q���V�R�Q�X�o�O�D�U�D���J�|�U�H���V�Õ�N�Õ�O�Õ�÷�Õ�Q��
�D�U�W�P�D�V�Õ�� �W�D�ú�Õ�P�D�� �J�•�F�•�Q�•�� �D�U�W�Õ�U�Õ�U�N�H�Q�� �W�H�P�H�O�L�Q�� �R�W�X�U�P�D�� �P�L�N�W�D�U�Õ�Q�G�D��
�L�V�H�� �D�]�D�O�P�D�� �P�H�\�G�D�Q�D�� �J�H�W�L�U�H�F�H�N�W�L�U���� �=�H�P�L�Q�L�Q�� �V�Õ�N�Õ�O�Õ�÷�Õ�� �L�O�H�� �W�D�ú�Õ�P�D��
�J�•�F�•�Q�•�Q���G�R�÷�U�X�G�D�Q���E�L�U���L�O�L�ú�N�L�V�L���E�X�O�X�Q�P�D�N�W�D�G�Õ�U�����6�Õ�N�Õ���P�D�O�]�H�P�H�O�H�U��
�K�•�F�U�H�V�H�O���G�R�O�J�X�\�X���V�Õ�Q�Õ�U�O�D�Q�G�Õ�U�D�U�D�N���G�D�K�D���L�\�L���E�L�U���N�R�P�S�R�]�L�W���K�D�O�L�Q�H��
�J�H�O�P�H�V�L�Q�L�� �V�D�÷�O�D�\�D�U�D�N�� �]�H�P�L�Q�H�� �S�H�Q�H�W�U�H�� �R�O�P�D�V�Õ�Q�Õ�� �]�R�U�O�D�\�D�F�D�N�W�Õ�U����
�$�\�U�Õ�F�D�� �V�Õ�N�Õ�O�Õ�÷�Õ�Q�� �D�U�W�P�D�V�Õ�� �L�O�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �G�X�Y�D�U�Õ�� �L�O�H�� �]�H�Pin 
�D�U�D�V�Õ�Q�G�D�� �P�H�\�G�D�Q�D�� �J�H�O�H�Q�� �V�•�U�W�•�Q�P�H�� �G�H�÷�H�U�L�� �G�H�� �D�U�W�Õ�ú��
�J�|�V�W�H�U�P�H�N�W�H�G�L�U�����+�•�F�U�H�V�H�O���G�R�O�J�X���N�R�P�S�R�]�L�W�L�Q�L���E�L�U���W�H�P�H�O���W�D�E�D�N�D�V�Õ��
�J�L�E�L���G�•�ú�•�Q�•�U�V�H�N���W�D�ú�Õ�P�D���J�•�F�•���\�D�N�O�D�ú�Õ�P�O�D�U�Õ���V�Õ�N�Õ�O�Õ�N�O�D���D�U�W�W�Õ�÷�Õ���L�o�L�Q��
�E�X�� �D�o�Õ�G�D�Q�� �G�D�� �E�L�U�� �D�U�W�Õ�ú�� �V�|�]�� �N�R�Q�X�V�X�� �R�O�G�X�÷�X�Q�X�� �E�H�O�L�U�W�P�H�N�� �\�D�Q�O�Õ�ú��
�R�O�P�D�\�D�F�D�N�W�Õ�U���� �%�X�� �\�•�]�G�H�Q�� �D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U�� �P�D�N�V�L�P�X�P�� �W�D�ú�Õ�P�D��
�J�•�F�•�� �H�O�G�H�� �H�W�P�H�N�� �L�o�L�Q�� �P�•�P�N�•�Q�� �R�O�D�Q�� �H�Q�� �L�\�L�� �V�Õ�N�Õ�O�Õ�÷�Õ�Q�� �H�O�G�H��
edilmesini istemektedirler. 
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�d�H�ú�L�W�O�L�� �D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U�Õ�Q�� �>���������������������@�� �\�D�S�W�Õ�÷�Õ�� �o�D�O�Õ�ú�P�D�O�D�U�G�D��
�K�•�F�U�H�V�H�O���G�R�O�J�X���P�D�O�]�H�P�H�V�L���D�O�W�Õ�Q�D���\�H�U�O�H�ú�W�L�U�L�O�H�Q���J�H�R�J�U�L�G�L�Q���W�D�ú�Õ�P�D��
�J�•�F�•�Q�•�� �D�U�W�Õ�U�G�Õ�÷�Õ�� �J�|�U�•�O�P�•�ú�W�•�U���� �*�H�R�J�U�L�G�� �P�D�O�]�H�P�H�� �L�O�H�� �K�•�F�U�H�V�H�O��
�G�R�O�J�X�� �P�D�O�]�H�P�H�V�L�Q�L�Q�� �S�H�Q�H�W�U�D�V�\�R�Q�X�� �V�Õ�Q�Õ�U�O�D�Q�G�Õ�U�Õ�O�D�U�D�N�� �V�L�V�W�H�P��
�G�D�K�D�� �U�L�M�L�W�� �E�L�U�� �G�X�U�X�P�D�� �J�H�W�L�U�L�O�P�L�ú�W�L�U���� �$�\�U�Õ�F�D�� �J�H�R�J�U�L�G�� �P�D�O�]�H�P�H��
�V�D�\�H�V�L�Q�G�H�� �J�H�O�H�Q�� �\�•�N�O�H�U�� �o�H�N�P�H�� �N�X�Y�Y�H�W�L�� �D�O�W�Õ�Q�G�D�� �D�N�W�D�U�Õ�O�D�U�D�N��
�W�D�ú�Õ�P�D���J�•�F�•�Q�G�H���D�U�W�Õ�ú���P�H�\�G�D�Q�D���J�H�O�P�H�N�W�H�G�L�U�� 
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�*�U�L�G�� �D�o�Õ�N�O�Õ�N�O�D�U�Õ�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �]�H�P�L�Q�� �N�R�P�S�R�]�L�W�L�Q�L�Q��
�G�D�Y�U�D�Q�Õ�ú�Õ�Q�Õ���R�O�G�X�N�o�D���H�W�N�L�O�H�P�H�N�W�H�G�L�U�����(�O�G�H���H�G�L�O�H�Q���V�R�Q�X�o�O�D�U�D���J�|�U�H��
�G�H�O�L�N�O�L�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �V�L�V�W�H�P�O�H�U�L�Q�H�� �J�|�U�H�� �G�D�K�D�� �J�H�Q�L�ú�� �J�U�L�G��
�D�o�Õ�N�O�Õ�÷�Õ�� �R�O�D�Q�� �J�H�R�J�U�L�G�O�H�U�G�H�Q�� �P�H�\�G�D�Q�D�� �J�H�O�P�L�ú�� �K�•�F�U�H�V�H�O��
�G�R�O�J�X�O�D�U�Õ�Q�� �S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ�Q�� �G�D�K�D�� �\�•�N�V�H�N�� �R�O�G�X�÷�X�� �J�|�U�•�O�P�•�ú�W�•�U����



�<�•�Q�N�•�O���Y�H���*�•�U�E�•�]�����+�•�F�U�H�V�H�O���'�R�O�J�X�O�D�U�Õ�Q���.�X�O�O�D�Q�Õ�P���$�O�D�Q�O�D�U�Õ���Y�H���d�D�O�Õ�ú�P�D���0�H�N�D�Q�L�]�P�D�V�Õ, �,�6�$�6���������������$�Q�W�D�O�\�D�����7�•�U�N�L�\�H 

�%�X�Q�D�� �U�D�÷�P�H�Q�� �N�•�o�•�N�� �J�U�L�G�� �D�o�Õ�N�O�Õ�N�O�D�U�Õ�� �]�H�P�L�Q�� �L�O�H�� �\�•�]�H�\��
�V�•�U�W�•�Q�P�H�V�Lni �Y�H�� �V�Õ�Q�Õ�U�O�D�Q�G�Õ�U�P�D���H�W�N�L�V�L�Q�L���D�U�W�Õ�U�P�D�N�W�D�G�Õ�U�����'�D�V�K���Y�H��
�G�L�÷���� �������������� �>���@���� �R�S�W�L�P�X�P�� �J�U�L�G�� �D�o�Õ�N�O�Õ�÷�Õ�Q�Õ�� �]�H�P�L�Q�� �V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�P�D��
�G�H�Q�H�\�O�H�U�L�� �V�R�Q�X�F�X�� �H�O�G�H�� �H�G�L�O�H�Q�� �V�R�Q�X�o�O�D�U�D�� �G�D�\�D�Q�D�U�D�N���� �]�H�P�L�Q�G�H��
�E�X�O�X�Q�D�Q���\�•�]�G�H���������P�D�O�]�H�P�H�Q�L�Q���J�H�o�W�L�÷�L���G�D�Q�H���E�R�\�X�W�X�Q�X���������N�D�W�Õ��
�R�O�D�U�D�N���E�H�O�L�U�O�H�P�L�ú�W�L�U�� 
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�$�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U���>���������������@���K�•�F�U�H�V�H�O���G�R�O�J�X���L�O�H���o�H�Y�U�H�O�H�Q���]�H�P�L�Q�H��
�•�o�� �H�N�V�H�Q�O�L�� �E�D�V�Õ�Q�o�� �G�H�Q�H�\�L�� �L�O�H�� �G�D�Y�U�D�Q�Õ�ú�Õ�� �L�Q�F�H�O�H�G�L�N�O�H�U�L�Q�G�H���� �E�X��
�N�R�P�S�R�]�L�W�� �V�L�V�W�H�P�G�H�� �H�N�� �E�L�U�� �N�R�K�H�]�\�R�Q�� �Y�H�� �\�D�Q�D�O�� �J�H�U�L�O�P�H�� �D�U�W�Õ�ú�Õ��
�J�|�]�O�H�P�O�H�U�N�H�Q���� �L�o�V�H�O�� �V�•�U�W�•�Q�P�H�� �D�o�Õ�V�Õ�Q�G�D�� �K�H�U�K�D�Q�J�L�� �E�L�U�� �G�H�÷�L�ú�L�N��
�P�H�\�G�D�Q�D���J�H�O�P�H�P�L�ú�W�L�U�����ù�H�N�L�O������������ 

 

�ù�H�N�L�O�����������+�•�F�U�H�V�H�O���G�R�O�J�X���L�O�H���J�•�o�O�H�Q�G�L�U�L�O�P�L�ú���]�H�P�L�Q���Q�X�P�X�Q�H�V�L�Q�G�H���R�O�X�ú�D�Q���H�N��

kohezyon 

�(�O�G�H�� �H�G�L�O�H�Q�� �V�R�Q�X�o�O�D�U�D�� �J�|�U�H�� �N�R�K�H�]�\�R�Q�� �D�U�W�Õ�ú�Õ�Q�Õ�Q�� �K�•�F�U�H�V�H�O��
�G�R�O�J�X�� �P�D�O�]�H�P�H�V�L�Q�L�Q�� �o�H�N�P�H�� �P�R�G�•�O�•�� �L�O�H�� �G�R�÷�U�X�G�D�Q�� �E�L�U�� �L�O�L�ú�N�L�V�L��
�R�O�G�X�÷�X�Q�X�� �R�U�W�D�\�D�� �o�Õ�N�D�U�Õ�O�P�Õ�ú�W�Õ�U���� �7�H�N�� �E�L�U�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�G�D��
�P�H�\�G�D�Q�D�� �J�H�O�H�Q�� �\�D�Q�D�O�� �J�H�U�L�O�P�H�G�H�N�L�� �D�U�W�Õ�ú�Õ�� �Y�H�� �J�|�]�O�H�P�O�H�Q�H�Q��
�N�R�K�H�]�\�R�Q�X�� �E�X�O�P�D�N�� �L�o�L�Q�� �+�H�Q�N�H�O�� �Y�H�� �*ilbert. (1952) [48] 
�P�H�P�E�U�D�Q�� �W�H�R�U�L�V�L�Q�G�H�Q�� �\�D�U�D�U�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� �2�U�W�D�\�D�� �o�Õ�N�D�Q�� �H�N��
�N�R�K�H�]�\�R�Q�� �Y�H�� �J�H�U�L�O�P�H�� �D�U�W�Õ�ú�Õ�Q�Õ�Q���H�ú�L�W�O�L�÷�L �D�ú�D�÷�Õ�G�D�N�L�� �J�L�E�L��
�D�o�Õ�N�O�D�Q�P�Õ�ú�W�Õ�U�� 

           

      (7)                          

    

      (8) 
 

Burada,  �H�N�� �N�R�K�H�]�\�R�Q�� �D�U�W�Õ�ú�Õ�Q�Õ���� yanal gerilemedeki 

�D�U�W�Õ�ú�Õ���� �o�H�Y�U�H�V�H�O�� �E�L�U�L�P�� �ú�H�N�L�O�� �G�H�÷�L�ú�W�L�U�P�H�÷�L���� yenilme 

�D�Q�Õ�Q�G�D�N�L�� �H�N�V�H�Q�H�O�� �E�L�U�L�P�� �ú�H�N�L�O�� �G�H�÷�L�ú�W�L�U�P�H�÷�L�����E�L�U�� �K�•�F�U�H�V�H�O��

�G�R�O�J�X�� �K�•�F�U�H�V�L�Q�� �G�H�Q�H�\�� �|�Q�F�H�V�L�� �o�D�S�Õ�Q�Õ���� �0���� �D�Q�Õ�Q�G�D�Q��
�P�H�P�E�U�D�Q�Õ�Q���V�H�N�D�Q�W���P�R�G�•�O�•���R�O�D�U�D�N���E�H�O�L�U�W�L�O�P�H�N�W�H�G�L�U�� 

�+�•�F�U�H�V�H�O�� �G�R�O�J�X�� �L�O�H�� �J�•�o�O�H�Q�G�L�U�L�O�H�Q�� �]�H�P�L�Q�O�H�U�� �L�o�L�Q�� �0�D�G�K�D�Y�L��
�/�D�W�K�D�������������������>�����@���D�ú�D�÷�Õ�G�D�N�L���H�ú�L�W�O�L�N�W�H���Y�H�U�L�O�H�Q���H�ú���G�H�÷�H�U���P�R�G�•�O�•��
�|�Q�H�U�P�L�ú�W�L�U�����%�X���|�Q�H�U�L�O�H�Q���\�|�Q�W�H�P���'�X�Q�F�D�Q���Y�H���&�K�D�Q�J�������������������>�����@��
�W�D�U�D�I�Õ�Q�G�D�Q���K�L�S�H�U�E�R�O�L�N���\�|�Q�W�H�P�G�H�Q���J�H�O�L�ú�W�L�U�L�O�H�U�H�N���H�O�G�H���H�G�L�O�P�L�ú�W�L�U����
200 ve 0.16 de�÷�H�U�O�H�U�L�� �R�U�W�D�� �V�Õ�N�Õ�� �N�X�P�O�X�� �]�H�P�L�Q�O�H�U�� �L�o�L�Q��
�|�Q�H�U�L�O�P�H�N�W�H�G�L�U���� 

     
      (9) 
     

Burada;  �K�•�F�U�H�V�H�O���G�R�O�J�X���L�O�H���J�•�o�O�H�Q�G�L�U�L�O�P�L�ú���N�X�P���]�H�P�L�Q�L�Q��

�<�R�X�Q�J�� �P�R�G�•�O�•�� �S�D�U�D�P�H�W�U�H�V�L���� �J�•�o�O�H�Q�G�L�U�L�O�P�H�\�H�Q�� �N�X�P��
�]�H�P�L�Q�L�Q�� �<�R�X�Q�J�� �P�R�G�•�O�•�� �S�D�U�D�P�H�W�U�H�V�L���� �0�� �G�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X��
�P�D�O�]�H�P�H�V�L�Q�G�H�Q�� �o�H�N�P�H�� �G�H�Q�H�\�L�� �V�R�Q�X�F�X�� �H�O�G�H�� �H�G�L�O�H�Q�� �P�R�G�•�O�•�Q�•��
belirtmektedir. 

�+�•�F�U�H�V�H�O���G�R�O�J�X���W�D�E�D�N�D�V�Õ�Q�Õ�Q���W�D�Q�M�D�Q�W���P�R�G�•�O�•���L�V�H���-�D�Q�E�X������������������
�>�����@�� �H�ú�L�W�O�L�÷�L�Q�G�H�Q�� �D�ú�D�÷�Õ�G�D�N�L�� �J�L�E�L�� �E�X�O�X�Q�P�D�V�Õ�� �D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U��
�>�����������������������@���W�D�U�D�I�Õ�Q�G�D�Q���|�Q�H�U�L�O�P�H�N�W�H�G�L�U�� 

     (10) 

Burada;  �K�•�F�U�H�V�H�O���G�R�O�J�X���W�D�E�D�N�D�V�Õ�Q�Õ���W�D�Q�M�D�Q�W���P�R�G�•�O�•�Q�•���� 
�K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �L�O�H�� �J�•�o�O�H�Q�G�L�U�L�O�P�L�ú�� �N�X�P�� �]�H�P�L�Q�L�Q�� �<�R�X�Q�J��

�P�R�G�•�O�•�Q�•���� �E�L�U�� �D�W�P�R�V�I�H�U�� �E�D�V�Õ�Q�F�Õ�Q�Õ�� ���������N�3�D������ �Q�� �G�H��
�J�•�o�O�H�Q�G�L�U�L�O�P�H�\�H�Q���]�H�P�L�Q�L�Q���•�V�W���N�D�W�V�D�\�Õ�V�Õ�Q�Õ���E�H�O�L�U�W�P�H�N�W�H�G�L�U���� 

VI.  �6�2�1�8�d 

�%�X�� �P�D�N�D�O�H�G�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �L�O�H�� �L�O�J�L�O�L�� �J�H�o�P�L�ú�W�H�� �\�D�S�Õ�O�D�Q��
�o�D�O�Õ�ú�P�D�O�D�U���� �N�X�O�O�D�Q�Õ�P�� �D�O�D�Q�O�D�U�Õ���� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�Q�X�Q��
�S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ�� �H�W�N�L�O�H�\�H�Q�� �S�D�U�D�P�H�W�U�H�O�H�U�� �Y�H�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�� �L�O�H��
�J�•�o�O�H�Q�G�L�U�L�O�P�L�ú�� �W�H�P�H�O�O�H�U�L�Q�� �W�D�ú�Õ�P�D�� �J�•�F�•�� �L�O�H�� �L�O�J�L�O�L�� �\�D�N�O�D�ú�Õ�P�O�D�U��
�D�o�Õ�N�O�D�Q�P�Õ�ú�W�Õ�U�����g�Q�F�H�N�L���\�D�S�Õ�O�D�Q���o�D�O�Õ�ú�P�D�O�D�U�G�Dn �G�D���J�|�U�•�O�H�E�L�O�H�F�H�÷�L��
�J�L�E�L�� �K�•�F�U�H�V�H�O�� �G�R�O�J�X�Q�X�Q�� �o�D�O�Õ�ú�P�D�� �P�H�N�D�Q�L�]�P�D�V�Õ�Q�G�D�� �|�Q�H�P�O�L��
�H�N�V�L�N�O�L�N�O�H�U�� �E�X�O�X�Q�P�D�N�W�D�G�Õ�U���� �*�H�O�H�F�H�N�W�H�� �E�X�� �D�O�D�Q�G�D�� �\�D�S�Õ�O�D�F�D�N��
�o�D�O�Õ�ú�P�D�O�D�U�� �V�D�\�H�V�L�Q�G�H�� �N�D�S�O�D�P�D�O�Õ-�N�D�S�O�D�P�D�V�Õ�]�� �\�R�O�O�D�U�G�D����
�G�H�P�L�U�\�R�O�O�D�U�Õ�Q�G�D�����G�R�O�J�X�O�D�U�G�D�����H�U�R�]�\�R�Q���N�R�Q�W�U�R�O�•�Q�G�H�����W�H�P�H�O�O�H�U�G�H��
�Y�H���L�V�W�L�Q�D�W���\�D�S�Õ�O�D�U�Õ�Q�G�D���N�X�O�O�D�Q�Õ�P���D�O�D�Q�O�D�U�Õ���D�U�W�D�F�D�N�W�Õ�U�� 

�+�•�F�U�H�V�H�O�� �G�R�O�J�X�Q�X�Q�� �I�D�\�G�D�O�D�U�Õ�Q�Õ�� �ú�X�� �ú�H�N�L�O�G�H�� �V�Õ�U�D�O�D�P�D�N��
�P�•�P�N�•�Q�G�•�U�� 

�x �=�H�P�L�Q�L���\�D�Q�D�O���R�O�D�U�D�N���V�Õ�Q�Õ�U�O�D�Q�G�Õ�U�D�U�D�N���R�O�X�ú�D�Q���N�R�P�S�R�]�L�W��
�\�D�S�Õ�G�D���H�N���E�L�U���N�R�K�H�]�\�R�Q���R�O�X�ú�P�D�V�Õ�Q�Õ���V�D�÷�O�D�P�D�N�W�D�G�Õ�U�� 

�x �2�O�X�ú�D�Q�� �N�R�P�S�R�]�L�W�� �\�D�S�Õ�� �U�L�M�L�W�� �E�L�U�� �U�D�G�\�H�� �W�H�P�H�O��
�G�D�Y�U�D�Q�Õ�ú�Õ�Q�D�� �E�H�Q�]�H�\�H�U�H�N���� �J�H�O�H�Q�� �\�•�N�•�Q�� �G�D�K�D�� �J�H�Q�L�ú��
�D�O�D�Q�O�D�U�D���\�D�\�Õ�O�P�D�V�Õ�Q�Õ���V�D�÷�O�D�P�D�N�W�D�G�Õ�U�� 

�x �+�•�F�U�H�V�H�O�� �G�R�O�J�X�Q�X�Q�� �\�H�U�� �G�H�÷�L�ú�W�L�U�P�H�V�L�� �L�O�H�� �R�O�X�ú�D�Q��
�P�H�P�E�U�D�Q�� �H�W�N�L�V�L�� �L�O�H�� �o�H�N�P�H�� �N�X�Y�Y�H�W�O�H�U�L�� �P�H�\�G�D�Q�D��
gelmektedir. 

�x �=�H�P�L�Q�L�Q���W�D�ú�Õ�P�D���J�•�F�•�Q�•���D�U�W�Õ�U�Õ�U�N�H�Q�����W�H�P�H�O���R�W�X�U�P�D�O�D�U�Õ�Q�Õ��
�Y�H���\�•�]�H�\���N�D�E�D�U�P�D�O�D�U�Õ�Q�Õ���D�]�D�O�W�P�D�N�W�D�G�Õ�U�� 

�x �'�L�÷�H�U�� �]�H�P�L�Q�� �L�\�L�O�H�ú�W�L�U�P�H�� �\�|�Q�W�H�P�O�H�U�L�� �L�O�H��
�N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�G�Õ�÷�Õ�Q�G�D�� �D�U�D�]�L�G�H�� �X�\�J�X�O�D�Q�P�D�V�Õ�� �R�O�G�X�N�o�D��
�N�R�O�D�\�����P�D�O�L�\�H�W�L���G�D�K�D���G�•�ú�•�N�W�•�U�� 

�x �*�H�R�V�H�Q�W�H�W�L�N�� �P�D�O�]�H�P�H�O�H�U�� �L�O�H�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�G�Õ�÷�Õ�Q�G�D�� �L�V�H��
�S�H�U�I�R�U�P�D�Q�V�� �D�o�Õ�V�Õ�Q�G�D�Q�� �H�Q�� �R�S�W�L�P�X�P�� �V�R�Q�X�o�O�D�U�� �H�O�G�H��
edilmektedir. 
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�g�]�H�W �± �0�D�N�L�Q�H�O�H�U�����L�Q�V�D�Q���K�D�\�D�W�Õ�Q�D���G�R�÷�U�X�G�D�Q���H�W�N�L���H�G�H�Q�����J�•�Q�O�•�N���\�D�ú�D�P�G�D���H�Q���X�I�D�N���E�L�U���L�ú�W�H���G�D�K�L���N�X�O�O�D�Q�Õ�O�D�E�L�O�H�Q�����\�D�S�Õ�O�D�Q���o�D�O�Õ�ú�P�D�O�D�U�Õ�Q��
�N�D�O�L�W�H�V�L�Q�L�� �D�U�W�W�Õ�U�D�Q�� �Y�H�� �K�D�\�D�W�Õ�P�Õ�]�Õ�� �N�R�O�D�\�O�D�ú�W�Õ�U�D�Q�� �H�Q�� �|�Q�H�P�O�L�� �H�W�N�H�Q�O�H�U�G�H�Q�G�L�U���� �ø�P�D�O�D�W�� �L�V�H�� �V�R�\�X�W�� �K�D�O�G�H�N�L�� �P�D�N�L�Q�H�O�H�U�L�Q�� �W�D�V�D�U�Õ�P�O�D�U�Õ�Q�Õ�Q 
�\�D�S�Õ�O�D�U�D�N���\�•�N�V�H�N���S�H�U�I�R�U�P�D�Q�V�O�Õ���Y�H���J�H�U�o�H�N���K�D�\�D�W�W�D���X�\�J�X�O�D�Q�D�E�L�O�L�U���K�D�O�H���J�H�W�L�U�L�O�P�H�V�L���L�ú�O�H�P�L�G�L�U�����ø�P�D�O�D�W���W�H�N�Q�R�O�R�M�L�O�H�U�L�Q�G�H�����W�D�O�D�ú�O�Õ���L�P�D�O�D�W����
�N�D�\�Q�D�N�����S�O�D�V�W�L�N���ú�H�N�L�O���Y�H�U�P�H�����V�D�F���L�ú�O�H�P�H�����G�|�N�•�P���J�L�E�L���\�|�Q�W�H�P�O�H�U���N�X�O�O�D�Q�Õ�O�Õ�U�N�H�Q���P�D�N�L�Q�H���W�H�N�Q�R�O�R�M�L�O�H�U�L���L�V�H���&�1�&�����N�D�O�Õ�S�o�Õ�O�Õ�N�����R�W�R�P�R�W�Lv, 
mekatro�Q�L�N���J�L�E�L���D�O�D�Q�O�D�U�G�D���N�X�O�O�D�Q�Õ�O�Õ�U���� 
  
�8�O�X�V�O�D�U�D�U�D�V�Õ�� �d�D�O�Õ�ú�P�D�� �g�U�J�•�W�•�� ���,�/�2���¶�Q�•�Q�� �D�U�D�ú�W�Õ�U�P�D�O�D�U�Õ�Q�D�� �J�|�U�H�� �L�ú�� �N�D�]�D�V�Õ�� �V�H�E�H�E�L�\�O�H�� �|�O�H�Q�O�H�U�L�Q�� �V�D�\�Õ�V�Õ���� �K�H�U�� �V�H�Q�H�� �G�•�Q�\�D�� �J�H�Q�H�O�L�Q�G�H�N�L��
�V�D�Y�D�ú�O�D�U���V�R�Q�X�F�X�Q�G�D�� �|�O�H�Q�O�H�U�L�Q�� �V�D�\�Õ�V�Õ�Q�G�D�Q������ �N�D�W���G�D�K�D�� �I�D�]�O�D�G�Õ�U���� �ø�ú�� �N�D�]�D�O�D�U�Õ�Q�Õ�Q���E�•�\�•�N�� �E�L�U�� �N�Õ�V�P�Õ�Q�Õ�Q���L�P�D�O�D�W���V�H�N�W�|�U�•�Q�G�H�� �\�D�ú�D�Q�P�D�N�W�D��
�R�O�G�X�÷�X�� �N�D�Q�Õ�W�O�D�Q�P�Õ�ú�W�Õ�U���� �0�D�N�L�Q�H�� �L�P�D�O�D�W�� �H�Q�G�•�V�W�U�L�V�L�Q�G�H���� �P�D�N�L�Q�H�O�H�U�� �o�D�O�Õ�ú�Õ�U�� �G�X�U�X�P�G�D�\�N�H�Q�� �K�Õ�]�O�D�� �G�|�Q�H�Q�� �G�L�V�N�O�H�U�G�H�Q�� �G�R�O�D�\�Õ�� �X�]�X�Y��
�N�D�\�Õ�S�O�D�U�Õ���� �N�D�O�Õ�S�O�D�U�G�D�Q�� �o�D�S�D�N�� �D�O�Õ�Q�P�D�V�Õ�� �G�X�U�X�P�X�Q�G�D�� �Y�•�F�X�W�W�D�� �R�O�X�ú�D�E�L�O�H�F�H�N�� �N�H�V�L�N�O�H�U���� �G�|�N�•�P�� �H�V�Q�D�V�Õ�Q�G�D�� �P�H�\�G�D�Q�D�� �J�H�O�H�E�L�O�H�F�Hk 
�\�D�Q�Õ�N�O�D�U�����N�L�ú�L�V�H�O���H�N�L�S�P�D�Q�O�D�U�Õ�Q���N�X�O�O�D�Q�Õ�O�P�D�P�D�V�Õ�Q�G�D�Q���G�R�O�D�\�Õ���R�O�X�ú�D�E�L�O�H�F�H�N���K�D�V�D�U�O�D�U���L�ú���N�D�]�D�O�D�U�Õ�Q�G�D�Q�G�Õ�U���� 
 
�%�X�� �o�D�O�Õ�ú�P�D�G�D�����P�D�N�L�Q�H�� �Y�H�� �L�P�D�O�D�W�� �V�H�N�W�|�U�•�Q�G�H�� �o�D�O�Õ�ú�D�Q�� �S�H�U�V�R�Q�H�O�L�Q�� �V�R�Q�� �\�Õ�O�O�D�U�G�D�N�L�� �L�ú�� �N�D�]�D�O�D�U�Õ�� �Y�H�� �P�H�V�O�H�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�� �L�V�W�D�W�L�V�W�L�N�O�H�U�L��
�6�R�V�\�D�O�� �*�•�Y�H�Q�O�L�N�� �.�X�U�X�P�X�¶�Q�G�D�Q���D�O�Õ�Q�D�Q�� �Y�H�U�L�O�H�U�O�H�� �L�U�G�H�O�H�Q�P�L�ú�W�L�U���� �6�R�Q�� �E�H�ú�� �V�H�Q�H�Q�L�Q�� �Y�H�U�L�O�H�U�L�� �J�U�D�I�L�N�O�H�U�H�� �G�|�N�•�O�•�S�� �L�Q�F�H�O�H�Q�G�L�÷�L�Q�G�H�� �L�ú��
�N�D�]�D�O�D�U�Õ���Y�H���P�H�V�O�H�N���K�D�V�W�D�O�Õ�N�O�D�U�Õ���N�D�G�Õ�Q���o�D�O�Õ�ú�D�Q�O�D�U�G�D�Q���G�D�K�D���o�R�N���H�U�N�H�N���o�D�O�Õ�ú�D�Q�O�D�U�Õ���H�W�N�L�O�H�P�L�ú�W�L�U�����%�X���E�L�O�J�L�O�H�U�G�H�Q���\�R�O�D���o�Õ�N�D�U�D�N���P�D�N�Lne 
�V�H�N�W�|�U�•�Q�G�H���D�O�Õ�Q�P�D�V�Õ���J�H�U�H�N�H�Q���W�H�G�E�L�U�O�H�U���E�H�O�L�U�W�L�O�P�L�ú�W�L�U�� 
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1. �*�ø�5�ø�ù 

�ø�P�D�O�D�W���� �E�H�O�L�U�O�L�� �E�L�U�� �K�D�P�� �P�D�G�G�H�\�L�� �N�D�O�L�W�H�O�L���� �K�Õ�]�O�Õ�� �Y�H�� �H�Q�� �G�•�ú�•�N��
�P�D�O�L�\�H�W�O�H�U�O�H���L�ú�O�H�\�H�U�H�N���V�R�P�X�W���E�L�U���P�D�N�L�Q�D���S�D�U�o�D�V�Õ���K�D�O�L�Q�H���J�H�O�H�Q�H��
kad�D�U�� �\�D�S�Õ�O�D�Q�� �L�ú�O�H�P�O�H�U�L�Q�� �W�D�P�D�P�Õ�G�Õ�U��[1]. Makina imalat 
�V�H�N�W�|�U�•�Q�G�H�� �o�H�ú�L�W�O�L�� �D�O�D�Q�O�D�U�G�D�� �W�D�N�Õ�P�� �W�H�]�J�k�K�O�D�U�Õ�Q�G�D�Q�� �L�ú��
�P�D�N�L�Q�D�O�D�U�Õ�Q�D�� �N�D�G�D�U�� �E�L�U�o�R�N�� �I�D�U�N�O�Õ�� �P�D�N�L�Q�D�Q�Õ�Q�� �•�U�H�W�L�P�L�� �Y�H��
�W�D�V�D�U�Õ�P�Õ�� �\�D�S�Õ�O�D�E�L�O�L�U���� �3�O�D�V�W�L�N�� �ú�H�N�L�O�� �Y�H�U�P�H�� �\�|�Q�W�H�P�O�H�U�L�Q�G�H�Q�� �R�O�D�Q��
�W�D�O�D�ú�O�Õ�� �L�P�D�O�D�W���� �G�|�N�•�P���� �K�D�G�G�H�O�H�P�H���� �N�D�\�Q�D�N�O�Õ�� �E�L�U�O�H�ú�W�L�U�P�H�� �Y�E����
�•�U�H�W�L�P���V�H�N�W�|�U�•�Q�G�H���E�D�ú�O�Õ�F�D���N�X�O�O�D�Q�Õ�O�D�Q���\�|�Q�W�H�P�O�H�U�G�H�Q�G�L�U���>���@���� 

 
�'�•�Q�\�D�G�D�N�L�� �H�N�R�Q�R�P�L�N�� �N�D�O�N�Õ�Q�P�D�Q�Õ�Q�� �W�H�P�H�O�L�� �P�D�N�L�Q�H��

�W�H�N�Q�R�O�R�M�L�O�H�U�L�Q�L�Q�� �K�Õ�]�O�Õ�� �E�L�U�� �ú�H�N�L�O�G�H�� �•�U�H�W�L�P�� �V�H�N�W�|�U�•�Q�G�H�� �J�H�Q�L�ú�� �E�L�U��
�D�O�D�Q�D�� �V�D�K�L�S�� �R�O�P�D�V�Õ�G�Õ�U���� �7�H�N�Q�R�O�R�M�L�Q�L�Q�� �J�H�O�L�ú�P�H�V�L�\�O�H�� �K�D�\�D�W��
�V�W�D�Q�G�D�U�W�O�D�U�Õ���G�D���D�U�W�P�Õ�ú�W�Õ�U�����%�L�U���•�O�N�H�Q�L�Q���U�H�Iah seviyesini teknoloji 
�D�O�D�Q�Õ�Q�G�D�N�L�� �J�H�O�L�ú�P�H�O�H�U�� �W�H�P�V�L�O�� �H�W�P�H�N�W�H�G�L�U���� �%�X�Q�D�� �E�D�÷�O�Õ�� �R�O�D�U�D�N��
�P�D�N�L�Q�D�� �L�P�D�O�D�W�Õ�� �V�|�]�� �N�R�Q�X�V�X�� �•�U�H�W�L�P�� �R�O�G�X�÷�X�Q�G�D�� �V�R�Q�� �\�Õ�O�O�D�U�G�D��
�E�•�\�•�N�� �E�L�U�� �D�U�W�Õ�ú�� �J�|�V�W�H�U�P�L�ú�W�L�U���� �'�•�Q�\�D�� �•�O�N�H�O�H�U�L�Q�L�Q�� �J�H�Q�H�O�L�Q�H��
�E�D�N�Õ�O�G�Õ�÷�Õ�Q�G�D�� �7�•�U�N�L�\�H�¶�G�H�� �E�X�� �D�O�D�Q�G�D�� �J�|�]�H�� �o�D�U�S�D�Q�� �•�O�N�H�O�Hrden 
bir�L���R�O�P�D�\�D���E�D�ú�O�D�P�Õ�ú�W�Õ�U�����7�•�U�N�L�\�H�¶�Q�L�Q���L�P�D�O�D�W���V�H�N�W�|�U�•�Q�G�H�N�L���K�Õ�]�O�Õ��
�L�O�H�U�O�H�P�H�V�L�Q�L�Q���V�R�Q�X�F�X�Q�D�� �E�D�÷�O�Õ�� �R�O�D�U�D�N���•�U�H�W�L�P�L�Q���D�U�W�P�D�V�Õ�Q�Õ�Q�� �\�D�Q�Õ��
�V�Õ�U�D�� �J�H�O�L�ú�P�L�ú�� �•�O�N�H�O�H�U�G�H�N�L�� �J�L�E�L�� �V�H�U�L�� �L�P�D�O�D�W�� �\�|�Q�W�H�P�O�H�U�L�� �V�Õ�N�O�Õ�N�O�D��
�N�X�O�O�D�Q�Õ�O�P�D�G�Õ�÷�Õ���L�o�L�Q���L�ú���N�D�]�D�O�D�U�Õ���Y�H���P�H�V�O�H�N���K�D�V�W�D�O�Õ�N�O�D�U�Õ���P�H�\�G�D�Q�D��
gelmeye b�D�ú�O�D�P�Õ�ú�W�Õ�U���� 

 
�ø�ú�\�H�U�L�Q�G�H�� �P�H�\�G�D�Q�D�� �J�H�O�H�Q�� �o�D�O�Õ�ú�D�Q�Õ�Q�� �|�O�•�P�•�� �L�O�H�� �V�R�Q�X�o�O�D�Q�D�Q����

�o�D�O�Õ�ú�D�Q�Õ�� �I�L�]�L�N�L�� �Y�H�\�D�� �U�X�K�H�Q�� �]�D�U�D�U�D�� �X�÷�U�D�W�D�Q�� �R�O�D�\�O�D�U�� �L�ú�� �N�D�]�D�V�Õ��
�R�O�D�U�D�N�� �W�D�Q�Õ�P�O�D�Q�P�D�N�W�D�G�Õ�U���� ��������-���������� �\�Õ�O�O�D�U�Õ�Q�Õ�Q�� �6�*�.��

�Y�H�U�L�O�H�U�L�Q�H�� �J�|�U�H���� �7�•�U�N�L�\�H�¶�G�H�� �P�H�\�G�D�Q�D�� �J�H�O�H�Q�� �L�ú�� �N�D�]�D�O�D�U�Õ�Q�Õ�Q��
ortalama olarak %12-�����¶�Q�L�Q�� �P�D�N�L�Q�H�O�H�U�G�H�Q�� �N�D�\�Q�D�N�O�D�Q�D�Q��
kaz�D�O�D�U�� �R�O�G�X�÷�X�� �W�H�V�S�L�W�� �H�G�L�O�P�L�ú�W�L�U�� �>���@���� �ø�ú�� �N�D�]�D�O�D�U�Õ�Q�Õ�Q�� �E�D�ú�Õ�Q�G�D��
�G�L�N�N�D�W�V�L�]�� �o�D�O�Õ�ú�P�D�� �Y�H�� �J�•�Y�H�Q�V�L�]�� �K�D�U�H�N�H�W�O�H�U�� �J�H�O�P�H�N�W�H�G�L�U���� �%�X�Q�D��
�E�D�÷�O�Õ�� �R�O�D�U�D�N�� �L�ú�� �N�D�]�D�O�D�U�Õ�Q�Õ�Q�� �|�Q�•�Q�H�� �J�H�o�H�E�L�O�P�H�N�� �L�o�L�Q�� �P�D�N�L�Q�H�O�H�U��
�W�D�V�D�U�O�D�Q�Õ�U�N�H�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �\�D�S�D�E�L�O�H�F�H�N�O�H�U�L���K�D�W�D�O�D�U�� �J�|�]�� �|�Q�•�Q�G�H��
�E�X�O�X�Q�G�X�U�X�O�X�S���E�X�Q�O�D�U�D���X�\�J�X�Q���W�H�G�E�L�U�O�H�U���D�O�Õ�Q�P�D�O�Õ�G�Õ�U���� 

 
�0�H�V�O�H�N�� �K�D�V�W�D�O�Õ�÷�Õ�� �L�V�H�� �o�D�O�Õ�ú�D�Q�� �S�H�U�V�R�Q�H�O�L�Q�� �L�ú�\�H�U�L�� �N�R�ú�X�O�O�D�U�Õ�Q�G�D��

�\�D�S�W�Õ�÷�Õ���L�ú�H�� �E�D�÷�O�Õ���R�O�D�U�D�N�� �Y�H�� �W�H�N�U�D�U�O�Õ���R�O�D�U�D�N���K�D�V�W�D�O�D�Q�P�D�V�Õ�� �\�D�� �G�D��
psikolojik olarak etkilenmesi durumunda meydana gelir [3-
4]. M�H�V�O�H�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�� �N�L�P�\�D�V�D�O�� �Y�H�� �I�L�]�L�N�V�H�O�� �R�O�D�U�D�N�� �L�N�L�� �I�D�U�N�O�Õ��
�W�L�S�W�H�� �J�|�U�•�O�H�E�L�O�L�U���� �.�L�P�\�D�V�D�O�� �N�D�\�Q�D�N�O�Õ�� �K�D�V�W�D�O�Õ�N�O�D�U�� �o�D�O�Õ�ú�D�Q�O�D�U��
�•�]�H�U�L�Q�G�H�� �G�D�K�D�� �\�R�÷�X�Q�� �Y�H�� �F�L�G�G�L�� �ú�H�N�L�O�G�H�� �J�|�]�O�H�P�O�H�Q�L�U���� �d�D�O�Õ�ú�P�D��
�R�U�W�D�P�Õ�Q�G�D�� �E�X�O�X�Q�D�Q�� �W�R�]�O�D�U�G�D�Q���� �N�X�U�ú�X�Q���� �D�U�V�H�Q�L�N���� �F�Õ�Y�D�� �J�L�E�L��
�E�L�O�H�ú�H�Q�O�H�U�G�H�Q���� �V�L�O�L�N�D�� �N�X�P�X�Q�G�D�Q�� �D�N�F�L�÷�H�U�� �N�D�Q�V�H�U�L���� �E�U�R�Q�ú�L�W�� �Y�H��
�V�L�O�L�N�R�]�� �J�L�E�L�� �F�L�G�G�L�� �U�D�K�D�W�V�Õ�]�O�Õ�N�O�D�U�� �R�U�W�D�\�D�� �o�Õ�N�P�D�N�W�D�G�Õ�U���� �)�L�]�L�N�V�H�O��
�N�D�\�Q�D�N�O�Õ�� �K�D�V�W�D�O�Õ�N�O�D�U�� �L�V�H�� �J�•�U�•�O�W�•�O�•�� �R�U�W�D�P�O�D�U�G�D�� �o�D�O�Õ�ú�D�Q��
�S�H�U�V�R�Q�H�O�G�H�� �L�ú�L�W�P�H�� �N�D�\�Õ�S�O�D�U�Õ�Q�D���� �W�L�W�U�H�ú�L�P�O�L�� �F�L�K�D�]�O�D�U�O�D�� �o�D�O�Õ�ú�D�Q��
�S�H�U�V�R�Q�H�O�O�H�U�G�H�� �G�H�� �H�N�O�H�P�� �D�÷�U�Õ�O�D�U�Õ�Q�D�� �V�H�E�H�E�L�\�H�W vermektedir. 
�*�H�U�H�N�O�L���W�H�G�E�L�U�O�H�U�L�Q���D�O�Õ�Q�P�D�P�D�V�Õ���V�R�Q�X�F�X�Q�G�D���P�H�V�O�H�N���K�D�V�W�D�O�Õ�N�O�D�U�Õ��
�|�O�•�P�O�H���V�R�Q�X�o�O�Dnabilmektedir [5]. 
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�Y�H�U�P�H�N�� �Y�H�� �o�D�O�Õ�ú�D�Q�O�D�U�D�� �X�\�J�X�Q�� �W�D�O�L�P�D�W�O�D�U�� �Y�H�U�P�H�N�� �L�ú�Y�H�U�H�Q�L�Q�� �L�ú��
�W�D�Q�Õ�P�O�D�U�Õ�Q�G�D�Q�G�Õ�U���� �5�L�V�N�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�V�L�� �\�D�S�Õ�O�Õ�U�N�H�Q��
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�V�H�E�H�S�O�H���L�ú�Y�H�U�H�Q�L�Q���G�R�÷�U�X���D�Q�D�O�L�]�O�H�U���\�D�S�D�U�D�N���o�D�O�Õ�ú�D�Q�Õ�Q�Õ���N�R�U�X�P�D�N��
�L�o�L�Q�� �G�R�÷�U�X�� �J�|�U�H�Y�O�H�Q�G�L�U�P�H�O�H�U�� �\�D�S�P�D�V�Õ���� �J�H�U�H�N�O�L�� �|�O�o�•�P�•����
�N�R�Q�W�U�R�O�•���� �L�Q�F�H�O�H�P�H�\�L�� �\�D�S�P�D�V�Õ�� �Y�H�� �X�\�J�X�Q�� �W�H�G�E�L�U�O�H�U�L�� �D�O�P�D�V�Õ��
gerekmektedir.   
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�P�H�\�G�D�Q�D�� �J�H�O�H�Q�� �P�D�N�L�Q�H�� �N�D�\�Q�D�N�O�Õ�� �L�ú�� �N�D�]�D�O�D�U�Õ�� �D�ú�D�÷�Õ�G�D�N�L�� �ù�H�N�L�O��
���¶�G�H���J�|�V�W�H�U�L�O�P�L�ú�W�L�U���� 

 

 
�ù�H�N�L�O���������7�•�U�N�L�\�H�¶�G�H���<�Õ�O�O�D�U�D���*�|�U�H���0�D�N�L�Q�H���Y�H���(�N�L�S�P�D�Q���ø�P�D�O�D�W�Õ�Q�G�D���ø�ú���.�D�]�D�V�Õ��

�*�H�o�L�U�H�Q���6�L�J�R�U�W�D�O�Õ���6�D�\�Õ�O�D�U�Õ�Q�Õ�Q���&�L�Q�V�L�\�H�W���'�D�÷�Õ�O�Õ�P�Õ 

 

�ù�H�N�L�O�� ���¶�L�Q�� �L�Q�F�H�O�H�Q�P�H�V�L�� �V�R�Q�X�F�X�Q�G�D�� �V�R�Q�� ���� �\�Õ�O�Õ�Q�� �Y�H�U�L�O�H�U�L�Q�H��
�J�|�U�H���R�U�W�D�O�D�P�D�����������N�D�G�Õ�Q���o�D�O�Õ�ú�D�Q�Õ�Q���Y�H���������������H�U�N�H�N���o�D�O�Õ�ú�D�Q�Õ�Q���L�ú��
�N�D�]�D�V�Õ�� �J�H�o�L�U�G�L�÷�L�� �E�H�O�L�U�O�H�Q�P�L�ú�W�L�U���� �6�|�]�� �N�R�Q�X�V�X�� �R�O�D�Q�� �Y�H�U�L�O�H�U�G�H��
�N�D�G�Õ�Q�O�D�U�Õ�Q���J�H�o�L�U�G�L�÷�L���L�ú���N�D�]�D���R�U�D�Q�O�D�U�Õ�Q�Õ�Q���H�U�N�H�N�O�H�U�L�Q���J�H�o�L�U�G�L�÷�L���L�ú��
�N�D�]�D�� �R�U�D�Q�O�D�U�Õ�Q�D�� �J�|�U�H�� �R�O�G�X�N�o�D�� �G�•�ú�•�N�� �R�O�G�X�÷�X�� �J�|�]�O�H�Q�P�L�ú�W�L�U����
�7�•�U�N�L�\�H�� �J�H�Q�H�O�L�Q�G�H�� �\�D�S�Õ�O�D�Q�� �D�U�D�ú�W�Õ�U�P�D�O�D�U�D�� �J�|�U�H�� �H�U�N�H�N�� �Y�H�� �N�D�G�Õ�Q��
�L�ú�o�L�O�H�U�L�Q�������������¶�L���P�D�N�L�Q�H���L�P�D�O�D�W���V�H�N�W�|�U�•�Q�G�H���P�H�\�G�D�Q�D���J�H�O�H�Q���L�ú��
�N�D�]�D�O�D�U�Õ�Q�D���P�D�U�X�]���N�D�O�P�D�N�W�D�G�Õ�U���� 

�������ø�'�$�5�ø���3�$�5�$���&�(�=�$�/�$�5�,���9�(���8�<�*�8�/�$�1�0�$�6�, 

���������� �V�D�\�Õ�O�Õ�� �ø�6�*�� �N�D�Q�X�Q�X�Q�G�D�� �E�H�O�L�U�W�L�O�H�Q�� ���������� �\�Õ�O�Õ�Q�D�� �D�L�W��
�Y�H�U�L�O�H�U�L�Q�� ������ �P�D�G�G�H�G�H�N�L�� �L�ú�Y�H�U�H�Q�L�Q�� �J�H�Q�H�O�� �\�•�N�•�P�O�•�O�•�÷�•�� �Y�H�� ��������
�P�D�G�G�H�G�H�N�L�� �U�L�V�N�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�V�L���� �N�R�Q�W�U�R�O���� �|�O�o�•�P�� �Y�H��
�D�U�D�ú�W�Õ�U�P�D�\�D�� �J�|�U�H�� �\�•�N�•�P�O�•�O�•�N�O�H�U�L�Q�L�� �\�H�U�L�Q�H�� �J�H�W�L�U�P�H�\�Hn 
�L�ú�Y�H�U�H�Q�L�Q�� �K�H�U�� �E�L�U�� �\�•�N�•�P�O�•�O�•�N�� �L�o�L�Q�� �D�\�U�Õ�� �D�\�U�Õ�� ������������ �7�/���� ����������
�\�Õ�O�Õ�Q�G�D�� �L�V�H�� ������������ �7�/�� �|�G�H�P�H�V�L�� �]�R�U�X�Q�O�X�G�X�U���� �$�\�Q�Õ�� �N�D�Q�X�Q�D�� �J�|�U�H��
���������� �\�Õ�O�Õ�Q�G�D�� �U�L�V�N���G�H�÷�H�U�O�H�Q�G�L�U�P�H�V�L�� �\�D�S�P�D�\�D�Q�� �Y�H�� �\�D�S�W�Õ�U�P�D�\�D�Q��
�L�ú�Y�H�U�H�Q�H���������������7�/�����D�\�N�Õ�U�Õ�O�Õ�÷�Õ�Q���G�H�Y�D�P���H�W�W�L�÷�L���K�H�U���D�\���L�o�L�Q��������������
TL idari para cez�D�V�Õ�� �Y�H�U�L�O�L�U���� ���������� �\�Õ�O�Õ�Q�G�D�� �L�V�H�� �U�L�V�N��
�G�H�÷�H�U�O�H�Q�G�L�U�P�H�V�L�� �\�D�S�P�D�\�D�Q�� �Y�H�� �\�D�S�W�Õ�U�P�D�\�D�Q�� �L�ú�Y�H�U�H�Q�H�� ������������
�7�/���� �D�\�N�Õ�U�Õ�O�Õ�÷�Õ�Q�� �G�H�Y�D�P�� �H�W�W�L�÷�L�� �K�H�U�� �D�\�� �L�o�L�Q�� ���������� TL idari para 
�F�H�]�D�V�Õ�� �Y�H�U�L�O�L�U�� �>���@���� �%�X�� �o�D�O�Õ�ú�P�D�G�D�� �E�D�K�V�H�G�L�O�H�Q�� �S�D�U�D�� �F�H�]�D�O�D�U�Õ�Q�Õ�Q��
�o�D�O�Õ�ú�D�Q�� �V�D�\�Õ�O�D�U�Õ�Q�D�� �Y�H�� �\�D�S�Õ�O�D�Q�� �L�ú�L�Q�� �W�H�K�O�L�N�H�� �V�Õ�Q�Õ�I�Õ�Q�D�� �J�|�U�H��
�G�D�÷�Õ�O�Õ�P�Õ�Q�Õ�� �J�|�V�W�H�U�H�Q�� �J�U�D�I�L�N�� �ù�H�N�L�O�� �������� �Y�H�� ���¶�W�H�� �E�H�O�L�U�W�L�O�H�Q��
�\�•�N�•�P�O�•�O�•�N�O�H�U�L�� �\�H�U�L�Q�H�� �J�H�W�L�U�P�H�\�H�Q �L�ú�Y�H�U�H�Q�O�H�U�� �L�o�L�Q���� �ù�H�N�L�O�� ��������
�Y�H�� ���¶�G�H�� �U�L�V�N�� �G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L�� �\�D�S�P�D�\�D�Q�� �L�ú�Y�H�U�H�Q�O�H�U�� �L�o�L�Q��
�Y�H�U�L�O�P�L�ú�W�L�U���� 
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28%
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�<�D�K�\�D���%�R�]�N�X�U�W�����0�L�Q�H���8�U�D�V�����'�D�P�O�D���8�ú�D�U�����*�•�Q�•�P�•�]�G�H���0�D�N�L�Q�H�O�H�ú�P�H�Q�L�Q���ø�ú���.�D�]�D�O�D�U�Õ�Q�D���(�W�N�L�V�L�����,�6�$�6�����������ø�V�W�D�Q�E�X�O�����7�•�Ukiye 
 

�ù�H�N�L�O���������$�]���7�H�K�O�L�N�H�O�L���ø�ú�\�H�U�O�H�U�L�Q�G�H���*�H�U�H�N�O�L���g�Q�O�H�P�O�H�U�L���$lmayan ve 
�'�H�Q�H�W�O�H�P�H�O�H�U�L���<�D�S�P�D�\�D�Q���ø�ú�Y�H�U�H�Q���ø�o�L�Q���8�\�J�X�O�D�Q�D�Q���ø�G�D�U�L���3�D�U�D���&�H�]�D�O�D�U�Õ�Q�Õ�Q��

�'�D�÷�Õ�O�Õ�P�Õ 
 

�9�H�U�L�O�H�Q�� �J�U�D�I�L�÷�H�� �J�|�U�H�� ������ �Y�H�� �•�]�H�U�L�� �o�D�O�Õ�ú�D�Q�Õ�� �E�X�O�X�Q�D�Q�� �D�]��
�W�H�K�O�L�N�H�O�L�� �L�ú�\�H�U�O�H�U�L�Q�G�H�� �J�H�U�H�N�O�L�� �W�H�G�E�L�U�O�H�U�L�� �D�O�P�D�\�D�Q�� �L�ú�Y�H�U�H�Q�� �L�o�L�Q��
�X�\�J�X�O�D�Q�D�Q�� �L�G�D�U�L�� �S�D�U�D�� �F�H�]�D�V�Õ�� �������¶�W�•�U���� ����-������ �o�D�O�Õ�ú�D�Q�Õ bulunan 
�L�ú�\�H�U�L�Q�G�H�N�L���L�ú�Y�H�U�H�Q���L�o�L�Q���X�\�J�X�O�D�Q�D�Q���L�G�D�U�L���S�D�U�D���F�H�]�D�V�Õ�����������L�N�H�Q����
�����¶�G�D�Q�� �D�]�� �o�D�O�Õ�ú�D�Q�Õ�� �E�X�O�X�Q�D�Q�� �L�ú�\�H�U�O�H�U�L�Q�G�H�N�L�� �L�ú�Y�H�U�H�Q�� �L�o�L�Q�� �E�X��
�R�U�D�Q���������G�D�K�D���D�]�G�Õ�U�� 

 
�ù�H�N�L�O���������7�H�K�O�L�N�H�O�L���ø�ú�\�H�U�O�H�U�L�Q�G�H���*�H�U�H�N�O�L���g�Q�O�H�P�O�H�U�L���$�O�P�D�\�D�Q���Y�H���'�H�Q�H�W�O�H�P�H�O�H�U�L��

�<�D�S�P�D�\�D�Q���ø�ú�Y�H�U�H�Q���ø�o�L�Q���8�\�J�X�O�D�Q�D�Q���ø�G�D�U�L���3�D�U�D���&�H�]�D�O�D�U�Õ�Q�Õ�Q���'�D�÷�Õ�O�Õ�P�Õ 
 

T�H�K�O�L�N�H�O�L�� �V�Õ�Q�Õ�I�Õ�Q�G�D�� �\�H�U�� �D�O�D�Q�� ������ �Y�H�� �•�]�H�U�L�� �o�D�O�Õ�ú�D�Q�Õ�� �E�X�O�X�Q�D�Q��
�L�ú�\�H�U�L�Q�G�H�� �Y�H�� �����¶�G�D�Q�� �D�]�� �o�D�O�Õ�ú�D�Q�Õ�� �E�X�O�X�Q�D�Q�� �L�ú�\�H�U�L�Q�G�H�N�L�� �L�ú�Y�H�U�H�Q��
�L�o�L�Q���|�G�H�P�H�V�L���J�H�U�H�N�H�Q���L�G�D�U�L���S�D�U�D���F�H�]�D�V�Õ, �D�]���W�H�K�O�L�N�H�O�L���L�ú�\�H�U�O�H�U�L�Q�H��
�J�|�U�H���G�D�K�D�� �D�]�G�Õ�U�� 10-������ �o�D�O�Õ�ú�D�Q�Õ�� �E�X�O�X�Q�D�Q�� �L�ú�\�H�U�L�Q�G�H�N�L�� �L�ú�Y�H�U�H�Q��
�L�o�L�Q���X�\�J�X�O�D�Q�D�Q���L�G�D�U�L���S�D�U�D���F�H�]�D�V�Õ���������D�U�W�D�U�D�N�����������R�O�P�X�ú�W�X�U�� 

 

 
�ù�H�N�L�O���������d�R�N���7�H�K�O�L�N�H�O�L���ø�ú�\�H�U�O�H�U�L�Q�G�H���*�H�U�H�N�O�L���g�Q�O�H�P�O�H�U�L���$�O�P�D�\�D�Q���Y�H��

�'�H�Q�H�W�O�H�P�H�O�H�U�L���<�D�S�P�D�\�D�Q���ø�ú�Y�H�U�H�Q���ø�o�L�Q���8�\�J�X�O�D�Q�D�Q���ø�G�D�U�L���3�D�U�D���&�H�]�D�O�D�U�Õ�Q�Õ�Q��
�'�D�÷�Õ�O�Õ�P�Õ 

 

�d�R�N�� �W�H�K�O�L�N�H�O�L�� �V�Õ�Q�Õ�I�Õ�Qda yer alan ve �J�H�U�H�N�O�L�� �|�Q�O�H�P�O�H�U�L��
almayan ������ �Y�H�� �•�]�H�U�L�� �o�D�O�Õ�ú�D�Q�Õ�� �E�X�O�X�Q�D�Q�� �L�ú�\�H�U�O�H�U�L�Q�G�H�� �L�ú�Y�H�U�H�Q�H��
�X�\�J�X�O�D�Q�D�Q�� �L�G�D�U�L�� �S�D�U�D�� �F�H�]�D�V�Õ�� �������� �L�N�H�Q���� ����-������ �o�D�O�Õ�ú�D�Q�Õ�� �Y�H�\�D��
�����¶�G�D�Q�� �D�]�� �o�D�O�Õ�ú�D�Q�Õ�� �E�X�O�X�Q�D�Q�� �L�ú�\�H�U�O�H�U�L�Q�G�H�� �o�D�O�Õ�ú�D�Q�� �D�]�D�O�G�Õ�N�o�D�� �E�X��
�R�U�D�Q�G�D���D�]�D�O�P�D�N�W�D�G�Õ�U���� 

 

 
�ù�H�N�L�O���������$�]���7�H�K�O�L�N�H�O�L���6�Õ�Q�Õ�I�Õ�Q�G�D�N�L���ø�ú�\�H�U�O�H�U�L���ø�o�L�Q���8�\�J�X�O�D�Q�D�Q����������-2018 

�<�Õ�O�O�D�U�Õ�Q�D���$�L�W���ø�G�D�U�L���3�D�U�D���&�H�]�D�V�Õ�Q�Õ�Q���'�D�÷�Õ�O�Õ�P�Õ 
 
�$�]�� �W�H�K�O�L�N�H�O�L�� �V�Õ�Q�Õ�I�Õ�Q�G�D�N�L�� ������ �Y�H�� �•�]�H�U�L�� �o�D�O�Õ�ú�D�Q�Õ�� �E�X�O�X�Q�D�Q��

�L�ú�\�H�U�O�H�U�L�Q�G�H�� �H�Q�� �\�•�N�V�H�N�� �L�G�D�U�L�� �S�D�U�D�� �F�H�]�D�O�D�U�Õ�� �|�G�H�Q�L�U�N�H�Q���� �����¶�G�D�Q��
�D�]�� �o�D�O�Õ�ú�D�Q�Õ�� �E�X�O�X�Q�D�Q�� �Y�H�� ����-������ �o�D�O�Õ�ú�D�Q�Õ�� �E�X�O�X�Q�D�Q�� �L�ú�\�H�U�O�H�U�L�Q�G�H��
�H�ú�L�W miktarda �L�G�D�U�L���S�D�U�D���F�H�]�D�O�D�U�Õ���|�G�H�Q�P�H�N�W�H�G�L�U�� 

 

 
 

�ù�H�N�L�O���������7�H�K�O�L�N�H�O�L���6�Õ�Q�Õ�I�Õ�Q�G�D�N�L���ø�ú�\�H�U�O�H�U�L���ø�o�L�Q���8�\�J�X�O�D�Q�D�Q����������-2018 
�<�Õ�O�O�D�U�Õ�Q�D���$�L�W���ø�G�D�U�L���3�D�U�D���&�H�]�D�V�Õ�Q�Õ�Q���'�D�÷�Õ�O�Õ�P�Õ 

 
�7�H�K�O�L�N�H�O�L�� �V�Õ�Q�Õ�I�Õ�Q�G�D�N�L�� ������ �Y�H�� �•�]�H�U�L�� �o�D�O�Õ�ú�D�Q�Õ�� �E�X�O�X�Q�D�Q��

�L�ú�\�H�U�O�H�U�L�Q�G�H�N�L�� �L�G�D�U�L�� �S�D�U�D�� �F�H�]�D�V�Õ�� �H�Q�� �I�D�]�O�D�� �L�N�H�Q���� �o�D�O�Õ�ú�D�Q�� �V�D�\�Õ�V�Õ��
�D�]�D�O�G�Õ�N�o�D�� �X�\�J�X�O�D�Q�D�Q�� �L�G�D�U�L�� �S�D�U�D�� �F�H�]�D�O�D�U�Õ�Q�Õ�Q�� �G�D�� �D�]�D�O�G�Õ�÷�Õ��
�J�|�U�•�O�P�•�ú�W�•�U�� 

26%

32%

42%

�����
�G�D�Q���$�]���d�D�O�Õ�ú�D�Q�Õ
�%�X�O�X�Q�D�Q���ø�ú�\�H�U�L

�������������d�D�O�Õ�ú�D�Q�Õ
�%�X�O�X�Q�D�Q���ø�ú�\�H�U�L

���������d�D�O�Õ�ú�D�Q�Õ���%�X�O�X�Q�D�Q
�ø�ú�\�H�U�L

23%

31%

46%

�����
�G�D�Q���$�]���d�D�O�Õ�ú�D�Q�Õ
�%�X�O�X�Q�D�Q���ø�ú�\�H�U�L

�������������d�D�O�Õ�ú�D�Q�Õ
�%�X�O�X�Q�D�Q���ø�ú�\�H�U�L

���������d�D�O�Õ�ú�D�Q�Õ
�%�X�O�X�Q�D�Q���ø�ú�\�H�U�L

0
1.000
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

10.000

10'dan Az
�d�D�O�Õ�ú�D�Q�Õ���%�X�O�X�Q�D�Q

�ø�ú�\�H�U�L

�������������d�D�O�Õ�ú�D�Q�Õ
�%�X�O�X�Q�D�Q���ø�ú�\�H�U�L

���������d�D�O�Õ�ú�D�Q�Õ
�%�X�O�X�Q�D�Q���ø�ú�\�H�U�L

�5�L�V�N���'�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L���<�D�S�Õ�O�P�D�G�Õ�÷�Õ�Q�G�D

�5�L�V�N���'�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L���*�H�U�H�N�O�L���$�U�D�O�Õ�N�O�D�U�O�D���<�D�S�Õ�O�P�D�G�Õ�÷�Õ�Q�G�D

�5�L�V�N�O�H�U�L���%�H�O�L�U�O�H�P�H�N���ø�o�L�Q���*�H�U�H�N�O�L���.�R�Q�W�U�R�O�����g�O�o�P�H�����0�X�D�\�H�Q�H���Y�H
�$�U�D�ú�W�Õ�U�P�D���<�D�S�Õ�O�P�D�G�Õ�÷�Õ�Q�G�D

0

5.000

10.000

15.000

20.000

25.000

30.000

10'dan Az
�d�D�O�Õ�ú�D�Q�Õ���%�X�O�X�Q�D�Q

�ø�ú�\�H�U�L

�������������d�D�O�Õ�ú�D�Q�Õ
�%�X�O�X�Q�D�Q���ø�ú�\�H�U�L

���������d�D�O�Õ�ú�D�Q�Õ
�%�X�O�X�Q�D�Q���ø�ú�\�H�U�L

�5�L�V�N���'�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L���<�D�S�Õ�O�P�D�G�Õ�÷�Õ�Q�G�D

�5�L�V�N���'�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L���*�H�U�H�N�O�L���$�U�D�O�Õ�N�O�D�U�O�D���<�D�S�Õ�O�P�D�G�Õ�÷�Õ�Q�G�D

�5�L�V�N�O�H�U�L���%�H�O�L�U�O�H�P�H�N���ø�o�L�Q���*�H�U�H�N�O�L���.�R�Q�W�U�R�O�����g�O�o�P�H�����0�X�D�\�H�Q�H���Y�H
�$�U�D�ú�W�Õ�U�P�D���<�D�S�Õ�O�P�D�G�Õ�÷�Õ�Q�G�D



�<�D�K�\�D���%�R�]�N�X�U�W�����0�L�Q�H���8�U�D�V�����'�D�P�O�D���8�ú�D�U�����*�•�Q�•�P�•�]�G�H���0�D�N�L�Q�H�O�H�ú�P�H�Q�L�Q���ø�ú���.�D�]�D�O�D�U�Õ�Q�D���(�W�N�L�V�L�����,�6�$�6�����������ø�V�W�D�Q�E�X�O�����7�•�Ukiye 
 

 
�ù�H�N�L�O���������d�R�N���7�H�K�O�L�N�H�O�L���6�Õ�Q�Õ�I�Õ�Q�G�D�N�L���ø�ú�\�H�U�O�H�U�L���ø�o�L�Q���8�\�J�X�O�D�Q�D�Q����������-2018 

�<�Õ�O�O�D�U�Õ�Q�D���$�L�W���ø�G�D�U�L���3�D�U�D���&�H�]�D�V�Õ�Q�Õ�Q���'�D�÷�Õ�O�Õ�P�Õ 

�d�R�N�� �W�H�K�O�L�N�H�O�L�� �V�Õ�Q�Õ�I�Õ�Q�G�D�� �E�X�O�X�Q�D�Q �W�•�P�� �L�ú�\�H�U�O�H�U�L�Q�G�H�� �U�L�V�N��
�G�H�÷�H�U�O�H�Q�G�L�U�P�H�V�L���J�H�U�H�N�O�L���D�U�D�O�Õ�N�O�D�U�O�D���\�D�S�Õ�O�P�D�G�Õ�÷�Õ�Q�G�D���H�Q���\�•�N�V�H�N��
�L�G�D�U�L���S�D�U�D���F�H�]�D�V�Õ���\�D�S�W�Õ�U�Õ�P�Õ���X�\�J�X�O�D�Q�P�Õ�ú�W�Õ�U�� 

  
�$�]�� �W�H�K�O�L�N�H�O�L���� �W�H�K�O�L�N�H�O�L�� �Y�H�� �o�R�N�� �W�H�K�O�L�N�H�O�L�� �V�Õ�Q�Õ�I�O�D�U�Õ�Q�G�D�� �E�X�O�X�Q�D�Q��

�L�ú�\�H�U�O�H�U�Lne���� �U�L�V�N�O�H�U�L�� �E�H�O�L�U�O�H�P�H�N�� �L�o�L�Q�� �J�H�U�H�N�O�L�� �N�R�Q�W�U�R�O���� �|�O�o�P�H����
mua�\�H�Q�H���Y�H���D�U�D�ú�W�Õ�U�P�D�Q�Õ�Q���\�D�S�Õ�O�P�D�G�Õ�÷�Õ���G�X�U�X�P�O�D�U�G�D en az idari 
�S�D�U�D���F�H�]�D�V�Õ���Y�H�U�L�O�P�H�N�W�H�G�L�U�� 

 
���������� �V�D�\�Õ�O�Õ���ø�6�*�� �N�D�Q�X�Q�X�Q�X�Q������������ �\�Õ�O�Õ�Q�D�� �D�L�W���Y�H�U�L�O�H�U�L�Q�G�H�� ��������

�P�D�G�G�H�V�L�Q�G�H�N�L�� �L�ú�� �N�D�]�D�V�Õ�� �Y�H�� �P�H�V�O�H�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�Õ�Q�� �N�D�\�Õ�W�� �Y�H��
�E�L�O�G�L�U�L�P�L�Q�H�� �J�|�U�H�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�Õ�Q�� �E�D�ú�Õ�Q�D�� �J�H�O�H�Q�� �L�ú�� �N�D�]�D�V�Õ�� �Ye 
�P�H�V�O�H�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�Õ�� �J�H�U�H�N�O�L�� �E�L�U�L�P�O�H�U�H�� �E�L�O�G�L�U�P�H�\�H�� �L�ú�Y�H�U�H�Q�H��
�������������7�/���L�G�D�U�L���S�D�U�D���F�H�]�D�V�Õ���Y�H�U�L�O�L�U�N�H�Q�������������\�Õ�O�Õ�Q�D���D�L�W���Y�H�U�L�O�H�U�G�H��
������������ �7�/�� �L�G�D�U�L�� �S�D�U�D�� �F�H�]�D�V�Õ�� �Y�H�U�L�O�P�L�ú�W�L�U���� ���������� �\�Õ�O�Õ�Q�D�� �D�L�W��
�Y�H�U�L�O�H�U�G�H�� �ø�6�*�� �N�D�Q�X�Q�X�Q�� �������� �P�D�G�G�H�V�L�Q�G�H�N�L�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q��
�E�L�O�J�L�O�H�Q�G�L�U�L�O�P�H�V�L�Q�H�� �J�|�U�H�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �L�ú�� �V�D�÷�O�Õ�÷�Õ�� �Y�H�� �J�•�Y�H�Q�O�L�÷�L��
�N�R�Q�X�O�D�U�Õ�Q�G�D�� �E�L�O�J�L�O�H�Q�G�L�U�L�O�P�H�V�L�Q�L�� �V�D�÷�O�D�P�D�\�D�Q�� �L�ú�Y�H�U�H�Q�H�� �K�H�U��
�o�D�O�Õ�ú�D�Q�� �E�D�ú�Õ�Q�D�� ������������ �7�/�� �L�G�D�U�L�� �S�D�U�D�� �F�H�]�D�V�Õ�� �X�\�J�X�O�D�Q�Õ�U�N�H�Q�� ����������
�\�Õ�O�Õ�Q�D�� �D�L�W�� �Y�H�U�L�O�H�U�G�H�� ������������ �7�/�� �L�G�D�U�L�� �S�D�U�D�� �F�H�]�D�V�Õ�� �X�\�J�X�O�D�Q�G�Õ�÷�Õ��
g�|�U�•�O�P�•�ú�W�•�U��[6]. 

4. MESLEK HASTALIKLARI 

�%�L�U�� �o�D�O�Õ�ú�D�Q�Õ�Q�� �\�D�S�W�Õ�÷�Õ�� �L�ú�L�Q�� �Q�L�W�H�O�L�÷�L�Q�G�H�Q�� �G�R�O�D�\�Õ�� �L�ú�� �V�Õ�U�D�V�Õ�Q�G�D��
�J�H�U�o�H�N�O�H�ú�H�F�H�N�� �K�H�U�� �W�•�U�O�•�� �N�D�O�Õ�F�Õ�� �R�O�V�X�Q�� �Y�H�\�D�� �R�O�P�D�V�Õ�Q�� �I�L�]�L�N�V�H�O��
�Y�H�\�D���U�X�K�V�D�O���K�D�V�W�D�O�Õ�N�O�D�U�D���P�H�V�O�H�N���K�D�V�W�D�O�Õ�÷�Õ���G�H�Q�L�U���>���@�����h�O�N�H�P�L�]�G�H��
�V�R�Q�� �\�Õ�O�O�D�U�G�D���� �L�ú�� �V�D�÷�O�Õ�÷�Õ�� �Y�H�� �J�•�Y�H�Q�O�L�÷�L�� �D�o�Õ�V�Õ�Q�G�D�Q�� �\�D�ú�D�Q�D�Q��
�V�R�U�X�Q�O�D�U�� �N�D�U�ú�Õ�V�Õ�Q�G�D�� �E�L�U�o�R�N�� �|�Q�O�H�P�O�H�U�� �D�O�Õ�Q�P�Õ�ú�� �E�X�Q�O�D�U�Õ�Q��
�E�H�U�D�E�H�U�L�Q�G�H�� �P�H�V�O�H�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�D�� �N�D�U�ú�Õ�� �W�R�S�O�X�P�X�Q��
bili �Q�o�O�H�Q�G�L�U�L�O�P�H�V�L�� �D�P�D�o�O�D�Q�P�Õ�ú�W�Õ�U�� �>���@���� �0�H�V�O�H�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ��
�N�R�Q�X�V�X�Q�G�D�� �o�D�O�Õ�ú�D�Q�� �Y�H�� �L�ú�Y�H�U�H�Q�L�Q�� �E�L�O�L�Q�o�O�H�Q�G�L�U�L�O�P�H�V�L�� �ú�D�U�W�W�Õ�U����
�0�H�V�O�H�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�� �E�L�U�o�R�N�� �W�H�G�E�L�U�L�Q�� �D�O�Õ�Q�P�D�V�Õ�\�O�D�� �|�Q�O�H�Q�H�Eilir 
�K�D�V�W�D�O�Õ�N�O�D�U�G�Õ�U���� �+�L�M�\�H�Q�� �N�X�U�D�O�O�D�U�Õ�Q�D�� �X�\�X�O�D�U�D�N���� �L�ú�L�Q�� �|�]�H�O�O�L�÷�L�Q�H��
�J�|�U�H�� �o�D�O�Õ�ú�D�Q�O�D�U�D�� �H�÷�L�W�L�P�O�H�U�� �Y�H�U�L�O�H�U�H�N���� �N�L�ú�L�V�H�O�� �N�R�U�X�\�X�F�X��
�G�R�Q�D�Q�Õ�P�O�D�U�� �N�X�O�O�D�Q�Õ�O�D�U�D�N�� �P�H�V�O�H�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�� �|�Q�O�H�Q�H�E�L�O�L�U�� �>��0]. 
�0�H�V�O�H�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�Õ�� �|�Q�O�H�P�H�N�� �D�P�D�F�Õ�\�O�D�� �\�D�N�Õ�Q�� �]�D�P�D�Q�G�D��
meslek hastaneleri d�H�� �N�X�U�X�O�P�X�ú�W�X�U���� �%�X�� �K�D�V�W�D�Q�H�O�H�U�G�H��
�K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q���|�Q�F�H�G�H�Q���W�H�ú�K�L�V���H�G�L�O�L�S���W�H�G�D�Y�L�O�H�U�L�Q�L���H�Q���N�Õ�V�D���V�•�U�H�G�H��
�\�D�S�D�E�L�O�P�H�N�� �Y�H�� �P�H�V�O�H�N�L�� �N�D�\�Q�D�N�O�Õ�� �R�O�X�S�� �R�O�P�D�G�Õ�N�O�D�U�Õ�Q�Õ��

incelemek gibi faaliyetler devam etmektedir [8�@���� �%�X�Q�D�� �E�D�÷�O�Õ��
�R�O�D�U�D�N�� �V�R�Q�� ���� �\�Õ�O�G�D�� �W�X�W�X�O�D�Q�� �K�D�V�W�D�O�Õ�N�� �R�O�D�\�� �V�D�\�Õ�V�Õ�� �N�D�\�G�Õ�� �ù�H�N�L�O��
���¶�G�H���Y�H�U�L�O�P�L�ú�W�L�U�� 
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�P�H�\�G�D�Q�D�� �J�H�O�P�L�ú�� �R�O�D�Q ���������� �Y�D�N�D�Q�Õ�Q���� �L�P�D�O�D�W�� �V�D�Q�D�\�L�Q�G�Hki 
�o�D�O�Õ�ú�P�D�� �R�U�W�D�P�Õ�Q�G�D�Q�� �Y�H�� �W�H�P�D�V�� �K�D�O�L�Q�G�H�� �R�O�X�Q�D�Q�� �P�D�O�]�H�P�H�O�H�U�G�H�Q��
�R�U�W�D�\�D���o�Õ�N�W�Õ�÷�Õ���E�H�O�L�U�O�H�Q�P�L�ú�W�L�U���� 
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�P�H�V�O�H�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�Õ�Q�� �R�U�W�D�O�D�P�D�� �G�D�÷�Õ�O�Õ�P�O�D�U�Õ�� �ù�H�N�L�O�� �����¶�G�D��
�Y�H�U�L�O�P�L�ú�W�L�U�� 
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�G�H�Q�L�O�H�E�L�O�H�F�H�N�� �P�L�N�W�D�U�G�D�� ������ �1�L�N�H�O�� �Y�H�� �E�L�O�H�ú�H�Q�O�H�U�L sebebiyle 
meydana gelen �K�D�V�W�D�O�Õ�N�O�D�U�� �Y�H ������ �F�L�O�W�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ��
�J�|�U�•�O�P�•�ú�W�•�U�� 
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�ø�ú�� �\�H�U�L�Q�G�H�� �L�ú�� �V�D�÷�O�Õ�÷�Õ�� �Y�H�� �J�•�Y�H�Q�O�L�÷�L�Q�L�Q�� �V�D�÷�O�D�Q�D�E�L�O�P�H�V�L�� �L�o�L�Q��
�L�ú�Y�H�U�H�Q�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�Õ�� �L�ú�\�H�U�L�Q�L�Q�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�� �G�L�N�N�D�W�H�� �D�O�D�U�D�N��
�E�H�O�L�U�O�L�� �N�R�Q�X�O�D�U�G�D�� �E�L�O�J�L�O�H�Q�G�L�U�P�H�O�L�G�L�U���� �d�D�O�Õ�ú�D�Q�O�D�U�D�� �N�H�Q�G�L�� �\�D�V�D�O��
�K�D�N�� �Y�H�� �V�R�U�X�P�O�X�O�X�N�O�D�U�Õ�� �D�Q�O�D�W�Õ�O�P�D�O�Õ���� �L�O�N�� �\�D�U�G�Õ�P���� �G�R�÷�D�O�� �D�I�H�W�O�H�U����
�\�D�Q�J�Õ�Q�O�D�� �P�•�F�D�G�H�O�H���� �W�D�K�O�L�\�H�� �Y�H�� �R�O�D�÷�D�Q�� �G�Õ�ú�Õ�� �G�X�U�X�P�O�D�U��
�N�R�Q�X�V�X�Q�G�D���E�L�O�J�L�O�H�Q�G�L�U�P�H���\�D�S�Õ�O�P�D�O�Õ�G�Õ�U���� 

 
�7�H�K�O�L�N�H�O�L�� �L�ú�� �V�Õ�Q�Õ�I�Õ�Q�D�� �J�L�U�H�Q�� �o�D�O�Õ�ú�P�D�� �R�U�W�D�P�Õ�Q�G�D�� �E�X�O�X�Q�D�Q��

�o�D�O�Õ�ú�D�Q�O�D�U�� �L�o�L�Q�� �P�H�\�G�D�Q�D�� �J�H�O�H�E�L�O�H�F�H�N�� �U�L�V�N�O�H�U���� �W�H�K�O�L�N�H�O�H�U�� �Y�H��
�E�X�Q�O�D�U�G�D�Q�� �G�R�÷�D�E�L�O�H�F�H�N�� �V�R�Q�X�o�O�D�U�� �D�o�Õ�N�O�D�Q�P�D�O�Õ���� �D�O�Õ�Q�D�Q�� �W�H�G�E�L�U�O�H�U��
�K�D�N�N�Õ�Q�G�D�� �E�L�O�J�L�� �Y�H�U�L�O�P�H�O�L�G�L�U���� �ø�ú�Y�H�U�H�Q�� �|�Q�F�H�G�H�Q�� �\�D�ú�D�Q�D�Q�� �L�ú��
�N�D�]�D�O�D�U�Õ�� �Y�H�� �P�H�V�O�H�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�� �L�o�L�Q�� �R�O�X�ú�W�X�U�X�O�D�Q�� �U�L�V�N�� �D�Q�D�O�L�]��
�U�D�S�R�U�O�D�U�Õ�Q�D���o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�Õ�Q���X�O�D�ú�P�D�V�Õ�Q�Õ���V�D�÷�O�D�P�D�O�Õ�G�Õ�U���� 

 
�ø�ú�Y�H�U�H�Q�L�Q�� �|�Q�F�H�O�L�÷�L�� �o�D�O�Õ�ú�D�Q�Õ�Q�D�� �L�ú�� �V�D�÷�O�Õ�÷�Õ�� �Y�H�� �J�•�Y�H�Q�O�L�÷�L��

�K�D�N�N�Õ�Q�G�D �E�L�O�L�Q�o�O�H�Q�P�H�V�L�Q�L�� �V�D�÷�O�D�P�D�N�W�Õ�U���� �%�X�� �G�R�÷�U�X�O�W�X�G�D�� �L�ú�Y�H�U�H�Q��
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�D�� �E�H�O�L�U�O�L�� �W�D�U�L�K�� �D�U�D�O�Õ�N�O�D�U�Õ�Q�G�D�� �Y�H�� �G�•�]�H�Q�O�L�� �R�O�D�U�D�N��
�H�÷�L�W�L�P�� �Y�H�U�P�H�N�O�H�� �\�•�N�•�P�O�•�G�•�U���� �(�÷�L�W�L�P�O�H�U�� �R�U�W�D�\�D�� �o�Õ�N�D�Q�� �\�H�Q�L��
risklere uygun olarak yenilenmeli ve belgelenmelidir. 
�d�D�O�Õ�ú�D�Q�Õ�Q���L�ú�\�H�U�L�Q�G�H���J�•�Y�H�Q�O�L���o�D�O�Õ�ú�P�D�� �\�|�Q�W�H�P�O�H�U�L�Q�L���X�\�J�X�O�D�P�D�V�Õ��
�Y�H�� �X�\�J�X�Q�� �N�L�ú�L�V�H�O�� �N�R�U�X�\�X�F�X�� �G�R�Q�D�Q�Õ�P�D�� �V�D�K�L�S�� �R�O�P�D�V�Õ�� �L�ú�� �V�D�÷�O�Õ�÷�Õ��
�Y�H���J�•�Y�H�Q�O�L�÷�L���D�o�Õ�V�Õ�Q�G�D�Q���o�R�N���|�Q�H�P�O�L�G�L�U���>6]. 

6. �6�2�1�8�d�� 

�%�X�� �o�D�O�Õ�ú�P�D�G�D, �L�ú�Y�H�U�H�Q�O�H�U�L�Q�� �Y�H�� �o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q����
�\�•�N�•�P�O�•�O�•�N�O�H�U�L�Q�L�� �W�D�P�� �R�O�D�U�D�N�� �\�H�U�L�Q�H�� �J�H�W�L�U�P�H�O�H�U�L���� �L�ú�� �V�D�÷�O�Õ�÷�Õ ve 
�J�•�Y�H�Q�O�L�÷�L�Q�L�� �|�]�•�P�V�H�P�H�O�H�U�L���� �E�X�Q�O�D�U�Õ�� �X�\�J�X�O�D�P�D�O�D�U�Õ�� �Y�H��
�J�•�Q�•�P�•�]�G�H�N�L�� �P�D�N�L�Q�H�O�H�ú�P�H�Q�L�Q�� �L�ú�� �N�D�]�D�O�D�U�Õ�Q�D�� �H�W�N�L�V�L��
�L�U�G�H�O�H�Q�P�L�ú�W�L�U�� 

 
�0�D�N�L�Q�H�O�H�ú�P�H�Q�L�Q�� �J�H�W�L�U�G�L�÷�L�� �D�÷�Õ�U�� �ú�D�U�W�O�D�U�� �J�|�]�� �|�Q�•�Q�G�H��

�E�X�O�X�Q�G�X�U�X�O�D�U�D�N�� �J�•�Q�•�P�•�]�H�� �N�D�G�D�U�� �o�D�O�Õ�ú�D�Q�O�D�U�� �L�o�L�Q�� �L�ú�� �V�D�÷�O�Õ�÷�Õ�� �Y�H��
�J�•�Y�H�Q�O�L�÷�L�� �N�D�Q�X�Q�O�D�U�Õ�� �E�H�O�L�U�O�H�Q�P�L�ú�W�L�U���� �%�X�� �N�Dnunlar ile 
�L�ú�\�H�U�O�H�U�L�Q�G�H�� �X�\�J�X�O�D�Q�P�D�V�Õ�� �]�R�U�X�Q�O�X���N�X�U�D�O�O�D�U�� �R�O�X�ú�W�X�U�X�O�P�X�ú�W�X�U����
Buradan �\�R�O�D���o�Õ�N�D�U�D�N���ø�6�*���D�G�Õ���D�O�W�Õ�Q�G�D���G�H�Q�H�W�L�P�L���V�D�÷�O�D�\�D�Q ortak 
�V�D�÷�O�Õ�N�� �Y�H�� �J�•�Y�H�Q�O�L�N�� �E�L�U�L�P�O�H�U�L�� �L�ú�� �V�D�÷�O�Õ�÷�Õ�� �Y�H�� �J�•�Y�H�Q�O�L�÷�L�� �J�H�Q�H�O��
�P�•�G�•�U�O�•�÷�•�� �W�D�U�D�I�Õ�Q�G�D�Q�� �\�H�W�N�L�O�H�Q�G�L�U�L�O�P�L�ú�W�L�U���� �ø�ú�� �6�D�÷�O�Õ�÷�Õ�� �Y�H��
g�•�Y�H�Q�O�L�÷�L���o�D�O�Õ�ú�D�Q���V�D�÷�O�Õ�÷�Õ�Q�Õ���N�R�U�X�P�D�N���Y�H���o�D�O�Õ�ú�D�Q�D���Y�H�U�L�O�H�Q���G�H�÷�H�U�L��
�J�|�V�W�H�U�P�H�N���D�P�D�o�O�Õ���R�O�X�ú�W�X�U�X�O�D�Q���E�L�U���V�L�V�W�H�P�G�L�U���� 
 

�'�•�Q�\�D�� �J�H�Q�H�O�L�Q�G�H�� �\�•�]�� �E�L�Q�O�H�U�F�H�� �o�D�O�Õ�ú�D�Q�� �Y�H�� �7�•�U�N�L�\�H�¶�G�H��
�E�L�Q�O�H�U�F�H�� �o�D�O�Õ�ú�D�Q�� �S�H�U�V�R�Q�H�O���� �L�K�P�D�O�N�k�U�O�Õ�N�� �Y�H�� �o�D�O�Õ�ú�P�D�� �R�U�W�D�P�Õ�Q�G�D��
�R�O�X�ú�D�E�L�O�H�F�H�N�� �U�L�V�N�O�H�U�O�H�� �P�H�\�G�D�Q�D�� �J�H�O�H�Q�� �L�ú�� �N�D�]�D�O�D�U�Õ�� �Y�H�� �J�H�U�H�N�O�L��
�W�H�G�E�L�U�O�H�U�L�Q�� �D�O�Õ�Q�P�D�P�D�V�Õ�\�O�D�� �R�U�W�D�\�D�� �o�Õ�N�D�Q�� �P�H�V�O�H�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ��
�V�R�Q�X�F�X�Q�G�D�� �K�D�\�D�W�O�D�U�Õ�Q�Õ�� �N�D�\�E�H�W�P�H�N�W�H�G�L�U���� �ø�ú�� �N�D�]�D�O�D�U�Õ�Q�Õ�� �Y�H��
�P�H�V�O�H�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�Õ�� �R�U�W�D�G�D�Q�� �N�D�O�G�Õ�U�P�D�N�� �P�•�P�N�•�Q�� �G�H�÷�L�O�G�L�U��
�D�Q�F�D�N�� �R�O�X�ú�D�F�D�N�� �K�D�V�D�U�O�D�U�Õ�� �P�L�Q�L�P�L�]�H�� �H�W�P�H�N�� �L�o�L�Q�� �\�D�S�Õ�O�D�Q��
�o�D�O�Õ�ú�P�D�O�D�U�� �P�H�Y�F�X�W�W�X�U���� �%�X�� �o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�� �W�H�P�H�O�L�Q�G�H�� �\�D�W�D�Q�� �H�Q��
�|�Q�H�P�O�L�� �I�D�N�W�|�U�� �U�L�V�N�� �D�Q�D�O�L�]�L�Q�L�Q�� �G�R�÷�U�X�� �ú�H�N�L�O�G�H�� �\�D�S�Õ�O�Õ�S�� �R�O�D�\��
�P�H�\�G�D�Q�D�� �J�H�O�P�H�G�H�Q�� �|�Q�F�H�� �N�D�]�D�\�Õ�� �H�Q�J�H�O�O�H�P�H�N�W�L�U�� 2011-2016 
�\�Õ�O�O�D�U�Õ�� �D�U�D�V�Õ�Q�G�D�� �7�•�U�N�L�\�H�¶�G�H�� �0�D�N�L�Q�H�� �ø�P�D�O�D�W�� �6�D�Q�D�\�L�V�L�Q�G�H��
�o�D�O�Õ�ú�D�Q�O�D�U�Õ�Q�� �\�D�U�Õ�V�Õ�Q�G�D�Q�� �I�D�]�O�D�V�Õ�� �D�U�V�H�Q�L�N�� �Y�H�� �E�L�O�H�ú�L�N�O�H�Uinin 
�H�W�N�L�V�L�Q�G�H�Q���R�O�X�ú�D�Q �P�H�V�O�H�N���K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�D���\�D�N�D�O�D�Q�P�Õ�ú�O�D�U�G�Õ�U�� 
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Abstract �± This study presents the modelling of the pathological elements based memelements. More than forty years ago, Chua 
predicted the existence of memristor (memory+resistor) which is the fourth fundamental passive circuit element. In 2008, 
Hewlett Packard (HP) researchers demonstrated the physical implementation of the new element which provides the missing 
�U�H�O�D�W�L�R�Q�V�K�L�S�� �E�H�W�Z�H�H�Q�� �W�K�H�� �P�D�J�Q�H�W�L�F�� �I�O�X�[�� ���¥���� �D�Q�G�� �W�K�H�� �H�O�H�F�W�U�L�F�� �F�K�D�U�J�H�� ���T������ �0�H�P�H�O�H�P�H�Q�W�V�� �D�U�H�� �J�D�L�Q�L�Q�J�� �S�R�S�X�O�D�U�L�W�\�� �D�P�R�Q�J�� �W�K�H��
researchers because of the some unique behaviors. Many memelements are designed using active circuit elements because of 
their advantages such as low energy consumption, wide band width, and compatible with nonlinear circuit element design. 
Pathological elements are gaining the popularity because of their capability of modelling active circuits. All presented 
memelements consist of transistors and active circuit elements. In this study, pathological circuit equivalents of memelements 
are presented.  
  
Keywords �±Memelements, pathological elements, circuit modelling.  

 
  

I. INTRODUCTION  

Resistors, capacitors and inductors as passive circuit 
elements connect the relationships between voltage-current, 
charge-voltage and flux-current respectively. But the 
�F�R�Q�Q�H�F�W�L�R�Q�� �R�I�� �W�K�H�� �I�O�X�[�� �D�Q�G�� �F�K�D�U�J�H�� �L�V�� �P�L�V�V�L�Q�J�� �X�Q�W�L�O�� �&�K�X�D�¶�V��
original paper [1]. Chua called the new circuit element, 
memristor (memory+resistor), which provides the missing 
relationship between flux and charge [1].   

�%�X�W���� �&�K�X�D�¶�V�� �S�D�S�H�U�� �>���@�� �G�L�G�Q�¶�W�� �D�W�W�U�D�F�W�� �U�H�V�H�D�U�F�K�H�U�V�¶�� �D�W�W�H�Q�W�L�R�Q��
until 2008 [2]. Memristor is not implemented until this year 
because of the lack of the advanced technology. Researchers 
interested in the effect of the memristor on the classical 
designed circuits. That is why, emulator circuits were designed 
[3-8] because of the fact that the physical implemented 
memristor did not obtained easily.   

All memelement circuits consist of transistors and active 
circuit elements. But there is no detailed mathematical studies 
how the memristor exhibit its hysteresis curve and how we can 
control or improve mathematically its voltage-current 
behavior depend on the material structure.   

From this point, pathological elements provide unique 
advantages to obtain and improve the transfer function of 
memelements. The operational amplifier (Opamp) is realized 
from a nullor when one of the norator terminals is connected 
to the ground. The nullor element provides ability to model 
active devices [9-�����@���� �6�i�Q�F�K�H�]-�/�y�S�H�]�� �L�Q�W�U�R�G�X�F�H�G�� �J�U�R�X�Q�G�H�G��
pathological elements based fully differential active device 
models [11]. In this study, pathological elements based 
memelement has been presented.  

II.  PATHOLOGICAL ELEMENTS  

Various pathological elements such as voltage mirror and 
current mirror become important to avoid the use of the 
resistors in the nullor representation of building block. The 
nullator and narrator are one port elements and defined by 
V=I=0, and V, I are arbitrary, respectively. Voltage mirror is a 
two port network element and defined by,  

  
 V V1  2                         (13)  

 I1  I2 0           (14)  

The circuit symbol of the voltage mirror is shown in Fig.1.  

  
The all voltages and currents for current mirror are arbitrary.  

     V andV 
arearbitrary1 2                        (15)  

 

1 V 2 V 

1 I 2 I 

Fig.1 The voltage mirror symbol.   

2 1 I Iarealsoarbitrary  

1 V 

2 I 1 I 

2 V 
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Fig.2 The current mirror symbol. The nullor 

which is a two port network element is shown in Fig.3. and 
consists of an input nullator and an output norator. The 
voltage and current of a nullator and norator take zero and 
independently arbitrary value, respectively.  a c 

 b Nullator Norator d  

Fig.3 The nullor element [2].  
The operational amplifier (Opamp) is realized from a nullor 

when one of the norator terminals is connected to the ground. 
The nullor element provides ability to model active devices [9-
10]. Transistors which can be operated in saturation region, 
linear region and subthreshold region have crucial importance 
in all memelement circuit design. Transistors are not operated 
in only one region in circuit applications, sometimes operated 
in both saturation and linear region or other probabilities. In 
this situation the analyses of transistors become very hard 
especially operated in subthreshold region. Therefore the 

pathological models of transistors provide important 
advantage to analyses the transistor based circuit. The MOS 
transistor was modeled with nullor element as shown in Fig.4. 
Active circuit elements have elusive properties to design 
emulator or new circuit components. Because memristor is 
passive circuit elements and cannot be modeled using only 
passive circuit elements.  

  

 
Fig.4 The MOS transistor model using nullor [12].  

At this point, pathological elements occupy very important 
�S�O�D�F�H���� �6�i�Q�F�K�H�]-�/�y�S�H�]�� �L�Q�W�U�R�G�X�F�H�G�� �J�U�R�X�Q�G�H�G�� �S�D�W�K�R�O�R�J�L�F�D�O��
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elements based fully differential active device models as 
shown in Fig.5. [11].  
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A. Circuit I  

The memristor circuit which is based on DDCC active circuit 
element was designed by Yesil et al. [6], this circuit has semi-
floating characteristics and strong voltage-current hysteresis 
curve. The schematic of the circuit is shown in Fig. 6 when 
rearranged using the pathological circuit elements.  

 

Fig. 6  DDCC based memristor emulator which is presented by Yesil and 
coworkers [16].  

  

B. Circuit II  

Babacan and Kacar designed fully floating memristor 
emulator based on OTA active circuit element [7], and its 
pathologic circuit element based new schematic is shown in 
Fig.7a. The bulk terminals were connected to the drain 
terminals of the transistors that is why the pathological element 
based MOS transistor model [12] are rearranged using bulk 
terminals as shown in Fig.7b. All active circuit element based 
circuits lack of the detailed analyses for this reason their 
pathological equivalent is presented. The detailed analyses are 
able to be done when using new forms. Because all circuits can 
�E�H���S�H�U�I�R�U�P���P�H�P�U�L�V�W�L�Y�H���H�I�I�H�F�W���E�X�W���U�H�V�H�D�U�F�K�H�U�V���G�L�G�Q�¶�W���F�R�Q�W�U�R�O���W�K�H��
memristive effect when look at the mathematical equations or 
transfer function. And also the active circuit element based 
emulators can be improved when all analyses are known.   



Babacan, Pathological Element-Based Memelement Circuits, ISAS, Antalya, Turkey  

 

 
(b)  

Fig.8 a) Fully floating memristor emulator based on OTA [7] and b) 
Pathological element equivalents of the MOS transistor [12].  

  

III.  CONCLUSION  

In this study, pathological equivalents of the memristor 
emulators have been referred. Memristors which have 
nonlinear characteristics are new passive circuit element and 
there are several techniques to model memristive 
characteristics. Especially active circuit element based 
memristor emulators are more successful among all emulators. 
Classical nodal analyses of active circuits are difficult so all 
presented active circuit element based memristor emulators are 
lack of the detailed mathematical analyses. Therefore, the 
detailed mathematical analyses are essential to analyse and 
improve the memristor and memristor based circuits. That is 
why pathological circuit elements become significant 
candidate to analyse, solve and improve the memristive 
elements and memristor based circuit characteristics.  
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Trend Analysis of Some Meteorological Data in Antalya 
Abstract�±The effects of climate change in the world are observed to have significant effects on different environmental variables. 
Therefore, changes in climate parameters should be examined and analyzed. These changes can be determined by parametric 
and non-parametric tests. In this study, monthly average precipitation, temperature, humidity and evaporation data between 1965-
2017 for the meteorological station of Antalya city were used. Linear Regression, Mann-Kendall, Sen and Sen�¶�V���7���W�H�V�W methods 
were used for trend analysis. It is aimed to determine annual and monthly trends in the data. 
According to the results of the Mann-Kendall and Sen test, there was a tendency to decrease in annual humidity, increase in 
temperature data and decrease in precipitation data. But, trend has not been observed in annual evaporation data. In the 
monthly evaporation evaluoations showed a decreasing tendency only in January.  
Monthly humidity showed a tendency to decrease in February, March, April, October, November and December. In the 
monthly temperature evaluations, an increase tendency was determined in all months except January. In monthly precipitation 
evaluations, a decreasing tendency was determined in February and December. �$�F�F�R�U�G�L�Q�J���W�R���W�K�H���U�H�V�X�O�W�V���R�I���W�K�H���6�H�Q�¶�V���7���W�H�V�W����
there was a tendency to decrease in monthly humidity and evaporation, increase in temperature data. 
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I. �*�ø�5�ø�ù 

�ø�N�O�L�P�� �G�H�÷�L�ú�L�N�O�L�÷�L �H�W�N�L�V�L�\�O�H�� �E�L�U�o�R�N�� �E�|�O�J�H�G�H�� �L�N�O�L�P��
�S�D�U�D�P�H�W�U�H�O�H�U�L�Q�G�H�� �D�Q�O�D�P�O�Õ�� �G�H�÷�L�ú�L�N�O�L�N�O�H�U�� �|�Q�J�|�U�•�O�P�H�N�W�H�G�L�U����
H�L�G�U�R�O�R�M�L�N�� �o�H�Y�U�L�P�L�Q�� �|�Q�H�P�O�L �X�Q�V�X�U�O�D�U�Õ�� �Lklim parametreleridir. 
�ø�N�O�L�P���S�D�U�D�P�H�W�U�H�O�H�U�L�Q�G�H�N�L�� �G�H�÷�L�ú�L�N�O�L�N�O�H�U�� �L�V�H���W�D�U�Õ�P�V�D�O��
�I�D�D�O�L�\�H�W�O�H�U�G�H�Q���V�X���N�D�\�Q�D�N�O�D�U�Õ�Q�D���S�H�N���o�R�N���D�O�D�Q�G�D���|�Q�H�P�O�L���V�Rrunlar 
�R�U�W�D�\�D�� �o�Õ�N�D�U�D�F�D�N�W�Õ�U���� �7�•�U�N�L�\�H��k�•�U�H�V�H�O�� �Õ�V�Õ�Q�P�D�Q�Õ�Q�� �S�R�W�D�Q�V�L�\�H�O��
�H�W�N�L�O�H�U�L�� �D�o�Õ�V�Õ�Q�G�D�Q���U�L�V�N�� �J�U�X�E�X�� �•�O�N�H�O�H�U���D�U�D�V�Õ�Q�G�D�G�Õ�U���� �g�]�H�O�O�L�N�O�H���V�X��
�N�D�\�Q�D�N�O�D�U�Õ�Q�Õ�Q�� �]�D�\�Õ�I�O�D�P�D�V�Õ���� �R�U�P�D�Q�� �\�D�Q�J�Õ�Q�O�D�U�Õ���� �N�X�U�D�N�O�Õ�N�� �Y�H��
�o�|�O�O�H�ú�P�H���L�O�H���E�X�Q�O�D�U�D���E�D�÷�O�Õ���H�N�R�O�R�M�L�N���E�R�]�X�O�P�D�O�D�U���J�L�E�L���|�Q�J�|�U�•�O�H�Q��
olumsuz �\�|�Q�O�H�U�L�Q�G�H�Q���H�W�N�L�O�H�Q�H�F�H�N�W�L�U��[1]. 

 

Y�D�÷�Õ�ú�����V�Õ�F�D�N�O�Õ�N�����D�N�Õ�P�����E�X�K�D�U�O�D�ú�P�D���J�L�E�L���L�N�O�L�P���Y�H�U�L�O�H�U�L�\�O�H���W�U�H�Q�G��
�D�Q�D�O�L�]�L�� �G�•�Q�\�D�G�D�� �Y�H�� �•�O�N�H�P�L�]�G�H �I�D�U�N�O�Õ�� �D�P�D�o�O�D�U�O�D���� �I�D�U�N�O�Õ��
�G�L�V�L�S�O�L�Q�O�H�U�G�H�N�L�� �D�U�D�ú�W�Õ�U�P�D�F�Õ�O�D�U�� �W�D�U�D�I�Õ�Q�G�D�Q���G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�L�ú�Wir. 
�g�U�Q�H�÷�L�Q�����\�D�÷�Õ�ú���L�o�L�Q���.�D�G�Õ�R�÷�O�X���Y�H���G�L�÷�����>��], Partal ve Kahya [3], 
�ø�V�W�D�Q�E�X�O�O�X�R�÷�O�X�� �Y�H�� �G�L�÷���� �>4�@���� �7�•�U�N�H�ú �>���@�� �Y�H�� �=�K�D�Q�J�� �Y�H�� �G�L�÷���� �>6]; 
�\�D�÷�Õ�ú���Y�H�� �V�Õ�F�D�N�O�Õ�N���L�o�L�Q�����7�D�÷�Õ�O���Y�H���'�D�Q�D�F�Õ�R�÷�O�X���>���@�����.�Õ�]�Õ�O�H�O�P�D�� �Y�H��
ark. [8]; s�X�� �N�D�O�L�W�H�V�L�� �G�H�÷�L�ú�N�H�Q�O�H�U�L�� �L�o�L�Q�� �ø�o�D�÷�D�� �Y�H�� �+�D�U�P�D�Q�F�Õ�R�÷�O�X��
[9�@�����.�D�O�D�\�F�Õ���Y�H���.�D�K�\�D���>��0�@�����D�N�Õ�P���L�o�L�Q���g�Q�|�]���Y�H���%�H�\�D�]�Õ�W���>��1], 
�.�D�K�\�D�� �Y�H�� �.�D�O�D�\�F�Õ�� �>�����@�� �Y�H�� �&�Õ�J�Õ�]�R�÷�O�X�� �Y�H�� �G�L�÷���� �>��3�@���� �Y�H�� �J�|�O��
�V�H�Y�L�\�H�O�H�U�L�� �L�o�L�Q�� �&�H�Q�J�L�]�� �Y�H�� �G�L�÷���� �>��4�@���� �%�D�F�D�Q�O�Õ�� �Y�H�� �7�X�÷�U�X�O [15]; 
�E�X�K�D�U�O�D�ú�P�D���L�o�L�Q��Chattopadhyay ve Hulme [16], Thomas [17] 
�W�U�H�Q�G���D�Q�D�O�L�]�L���\�D�S�P�Õ�ú�O�D�U�G�Õ�U�� 

 



�%�D�F�D�Q�O�Õ et al., �$�Q�W�D�O�\�D���ø�O�L�Q�L�Q���%�D�]�Õ���0�H�W�H�R�U�R�O�R�M�L�N���9�H�U�L�O�H�U�L�Q�L�Q���7�U�H�Q�G���$�Q�D�O�L�]�L, ISAS 2018, Antalya, Turkey 

�%�X�O�X�W�����<�H�ú�L�O�D�W�D���Y�H���<�H�ú�L�O�Q�D�F�D�U �����������������$�W�D�W�•�U�N���%�D�U�D�M���*�|�O�•�Q�•�Q��
�E�|�O�J�H�� �L�N�O�L�P�L�Q�H�� �H�W�N�L�V�L�Q�L�� �/�L�Q�H�H�U�� �5�H�J���� �0�D�Q�Q-Kendall ve Sen 
�\�|�Q�W�H�P�O�H�U�L�Q�L�� �N�X�O�O�D�Q�D�U�D�N�� �D�U�D�ú�W�Õ�U�P�Õ�ú�O�D�U�G�Õ�U���� �6�Õ�F�D�N�O�Õ�N�� �Y�H�� �E�D�÷�Õ�O��
�Q�H�P�G�H�� �D�U�W�Õ�ú���� �W�R�S�O�D�P�� �\�D�÷�Õ�ú�W�D�� �|�Q�H�P�O�L�� �E�L�U�� �G�H�÷�L�ú�L�P�� �R�O�P�D�G�Õ�÷�Õ�� �Y�H 
�U�•�]�J�D�U�� �K�Õ�]�Õ�Q�G�D�� �D�]�D�O�P�D�� �W�U�H�Q�G�L�� �R�O�G�X�÷�X�� �W�H�V�S�L�W�� �H�W�P�L�ú�O�Hrdir [18]. 
�.�D�U�D�E�X�O�X�W�� ���������������� �$�N�G�H�Q�L�]�� �%�|�O�J�H�V�L�
�Q�G�H�� �P�L�Q�L�P�X�P�� �Y�H��
�P�D�N�V�L�P�X�P�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�� �E�H�O�L�U�J�L�Q�� �E�L�U�� �ú�H�N�L�O�G�H�� �D�U�W�P�D�N�W�D�� �R�O�G�X�÷�X��
�E�X�O�P�X�ú�W�X�U���>19�@�����7�D�÷�Õ�O���Y�H���'�D�Q�D�F�Õ�R�÷�O�X�������������������(�J�H���%�|�O�J�H�V�L�
�Q�G�H��
�V�Õ�F�D�N�O�Õ�N�� �Y�H�U�L�V�L�Q�G�H�� �D�U�W�P�D�� �H�÷�L�O�L�P�L�� �W�H�V�S�L�W�� �H�W�P�L�ú�O�H�U�G�L�U�� �>7]. 
�.�Õ�]�Õ�O�H�O�P�D���Y�H���G�L�÷���������������������ø�o���$�Q�D�G�R�O�X���%�|�O�J�H�V�L�
�Q�G�H���P�D�N�V�L�P�X�P��
�Y�H�� �P�L�Q�L�P�X�P�� �V�Õ�F�D�N�O�Õ�N�� �H�÷�L�O�L�P�L�Q�L�Q�� �D�U�W�W�Õ�÷�Õ�� �V�D�S�W�D�P�Õ�ú�O�D�U�G�Õ�U�� �>8]. 
�%�D�F�D�Q�O�Õ���Y�H���7�D�Q�U�Õ�N�X�O�X���(�J�H���E�|�O�J�H�V�L�Q�G�H���������\�Õ�O�O�Õ�N���\�D�÷�Õ�ú���Y�H���V�Õ�F�D�N�O�Õ�N��
verileri �G�H�÷�H�U�O�H�Q�G�L�U�L�O�G�L�÷�L�Q�G�H�� �V�Õ�F�D�N�O�Õ�N�� �Y�H�U�L�O�H�U�L�Q�G�H�� �E�|�O�J�H��
�J�H�Q�H�O�L�Q�G�H���D�U�W�Õ�ú���W�U�H�Q�G�L���V�D�S�W�D�Q�P�Õ�ú�W�Õ�U��[20]�����%�D�F�D�Q�O�Õ���Y�H���7�D�Q�U�Õ�N�X�O�X����
�(�J�H���E�|�O�J�H�V�L�Q�G�H���E�X�O�X�Q�D�Q���������J�|�]�O�H�P���L�V�W�D�V�\�R�Q�O�D�U�Õ�Q�D���D�L�W���D�\�O�Õ�N���Y�H��
�\�Õ�O�O�Õ�N�� �E�X�K�D�U�O�D�ú�P�D�� �Y�H�U�L�O�H�U�L�Q�L�� �0�D�Q�Q-Kendall ve Sen testi 
�\�|�Q�W�H�P�O�H�U�L�� �N�X�O�O�D�Q�Õ�O�D�U�D�N�� �W�U�H�Q�G�� �D�Q�D�O�L�]�L�� �\�D�S�P�Õ�ú�O�D�U�G�Õ�U���� �<�D�]��
�D�\�O�D�U�Õ�Q�G�D�� �P�H�Y�V�L�P�O�L�N���E�X�K�D�U�O�D�ú�P�D�G�D�������������D�]�D�O�P�D�������������D�U�W�P�D��
�H�÷�L�O�L�P�L�� �E�H�O�L�U�O�H�Q�P�L�ú�W�L�U���� �$�\�O�Õ�N�� �E�X�K�D�U�O�D�ú�P�D�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�G�H��
�L�V�H���V�•�U�H�N�O�L�O�L�N���V�D�S�W�D�P�D�P�Õ�ú�O�D�U�G�Õ�U��[21]. �%�D�F�D�Q�O�Õ�����(�J�H���E�|�O�J�H�V�L�Q�G�H�N�L��
�\�D�÷�Õ�ú���Y�H���N�X�U�D�N�O�Õ�N���Y�H�U�L�O�H�U�L�Q�L�Q���W�U�H�Q�G���D�Q�D�O�L�]�L�Q�L���G�H�÷�H�U�O�H�Q�G�L�U�P�L�ú�W�L�U��
[22].  

 
�ø�N�O�L�P���S�D�U�D�P�H�W�U�H�O�H�U�L�Q�L�Q trend�L�Q�L�Q���|�Q�•�P�•�]�G�H�N�L���]�D�P�D�Q�G�D���Q�D�V�Õ�O��

�G�H�÷�L�ú�H�F�H�÷�L�� �Q�H�� �N�D�G�D�U�� �L�\�L�� �E�L�O�L�Q�L�U�V�H�� �V�X�\�X�Q�� �Q�H�U�H�G�H�� �Q�D�V�Õ�O��
�N�X�O�O�D�Q�Õ�O�D�F�D�÷�Õ�� �Q�H�U�H�\�H�� �J�L�G�H�F�H�÷�L�� �R�� �N�D�G�D�U�� �L�\�L�� �E�H�O�L�U�O�H�Q�H�E�L�O�H�F�H�N�W�L�U����
�%�X�Q�G�D�Q�� �G�R�O�D�\�Õ��b�X�� �o�D�O�Õ�ú�P�D�G�D�� �$�Q�W�D�O�\�D�� �L�O�L�� �P�H�W�H�R�U�R�O�R�M�L��
istasyonuna ait 1965-���������� �\�Õ�O�O�D�U�Õ�� �D�U�D�V�Õ�Q�G�D�� �N�D�\�G�H�G�L�O�H�Q�� �D�\�O�Õ�N��
�R�U�W�D�O�D�P�D�� �\�D�÷�Õ�ú���� �V�Õ�F�D�N�O�Õ�N���� �Q�H�P�� �Y�H�� �E�X�K�D�U�O�D�ú�P�D�� �Y�H�U�L�O�H�U�L��
�N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U�� �7�U�H�Q�G�� �D�Q�D�O�L�]�L�� �L�o�L�Q��parametric olan Lineer 
Regresyon �D�Q�D�O�L�]�L�� �\�|�Q�W�H�P�L�� parametrik olmayan, Mann-
Kendall, Sen ve �6�H�Q�¶�L�Q�� �7���W�H�V�W�L�� �\�|�Q�W�H�P�O�H�U�L�� �N�X�O�O�D�Q�Õ�O�D�U�D�N��
�Y�H�U�L�O�H�U�G�H���\�Õ�O�O�Õ�N���Y�H���D�\�O�Õ�N���W�U�H�Q�G�L�Q���E�H�O�L�U�O�H�Q�P�H�V�L���D�P�D�o�O�D�Q�P�Õ�ú�W�Õ�U�� 

 

II. �9�(�5�ø�/�(�5 

Bu �o�D�O�Õ�ú�P�D�G�D �D�\�O�Õ�N�� �Y�H �\�Õ�O�O�Õ�N�� �Y�H�U�L�O�H�U�� �N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� �9�H�U�L�O�H�U��
Antalya iline ait verilerdir. 1965-2017 �\�Õ�O�O�D�U�Õ���D�U�D�V�Õ�Q�G�D�N�L���\�Õ�O�O�Õ�N��
�Y�H�U�L�O�H�U�L�Q���L�V�W�D�W�L�V�W�L�N�V�H�O���|�]�H�O�O�L�N�O�H�U�L���7�D�E�O�R�����¶�G�H���Y�H�U�L�O�P�L�ú�W�L�U.  

 
Tablo 1. Antalya ili �\�Õ�O�O�Õ�N �Y�H�U�L�O�H�U�L�Q���L�V�W�D�W�L�V�W�L�N�V�H�O���|�]�H�O�O�L�N�O�H�U�L������ 

 Ortalama Standart 
Sapma 

�d�D�U�S�Õ�N�O�Õ�N��
�.�D�W�V�D�\�Õ�V�Õ 

�%�X�K�D�U�O�D�ú�P�D 148,99 25,14 -1,22 
Nem  62,81 2,96 -0,47 
�6�Õ�F�D�N�O�Õ�N 18,71 0,95 0,21 
�<�D�÷�Õ�ú 1066,44 351,51 0,17 
 
�$�Q�W�D�O�\�D���L�O�L�Q�G�H���$�N�G�H�Q�L�]���L�N�O�L�P�L���J�|�U�•�O�P�H�N�W�H�G�L�U�����<�D�]�O�D�U�Õ���V�Õ�F�D�N��

�Y�H���N�X�U�D�N�����N�Õ�ú�O�D�U�Õ���L�V�H���E�R�O���\�D�÷�Õ�ú�O�Õ���J�H�o�H�U. Antalya, sahilinde denize 
�J�L�U�L�O�L�U�N�H�Q���� �G�D�÷�O�D�U�Õ�Q�G�D�� �N�D�\�D�N�� �\�D�S�Õ�O�D�Q�� �G�•�Q�\�D�Q�Õ�Q�� �V�D�\�Õ�O�Õ��
�ú�H�K�L�U�O�H�U�L�Q�G�H�Q�� �E�L�U�L�G�L�U���� �6�Õ�F�D�N�O�Õ�÷�Õ��-�������ƒ�&�� �L�O�H�� ���������ƒ�&�� �D�U�D�V�Õ�Q�G�D��
�G�H�÷�L�ú�L�U���� �.�Õ�ú�Õ�Q�� ������ �G�H�U�H�F�H�G�H�Q�� �D�ú�D�÷�Õ�� �V�R�÷�X�N�� �o�R�N�� �Q�D�G�L�U�G�L�U���� �<�D�÷�Õ�ú��
�R�U�W�D�O�D�P�D�V�Õ�� �P�H�W�U�H�N�D�U�H�\�H�� ���������� �P�L�O�L�P�H�W�U�H�G�L�U���� �$�Q�W�D�O�\�D�¶�Q�Õ�Q��
t�R�S�U�D�N�O�D�U�Õ�Q�Õ�Q�����������¶�Õ���R�U�P�D�Q�O�Õ�N�W�Õ�U [23].   

 
 
 
 
 

 
�ù�H�N�L�O���������$�Q�W�D�O�\�D���L�O�L���K�D�W�L�W�D�V�Õ 
 

III.  �<�g�1�7�(�0 

Lineer Regresyon Analizi  

�%�L�U���U�D�V�W�J�H�O�H���G�H�÷�L�ú�N�H�Q�L�Q���G�H�÷�H�U�L�Q�L���E�L�U���Y�H�\�D���G�D�K�D���I�D�]�O�D���V�D�\�Õ�G�D��
�U�D�V�W�J�H�O�H�� �G�H�÷�L�ú�N�H�Q�O�H�U�L�Q�� �G�H�÷�H�U�O�H�U�L�Q�H�� �E�D�÷�O�Õ�� �R�O�D�U�D�N�� �H�Q�� �L�\�L�� �ú�H�N�L�O�G�H��
tahmin etmeye yarayan regresyon denkleminin belirlenmesine 
de regresyon analizi denir. Lineer regresyonda, y = a+bx 
�ú�H�N�O�L�Q�G�H�N�L���U�H�J�U�H�V�\�R�Q���G�H�Q�N�O�H�P�L�Q�G�H����b �V�D�E�L�W�L���G�H�÷�L�ú�L�P�L�Q���\�|�Q�•�Q�•��
�Y�H�� �P�L�N�W�D�U�Õ�Q�Õ�� �Y�H�U�P�H�N�W�H�G�L�U����b�¶�Q�Õ�Q �S�R�]�L�W�L�I�� �R�O�P�D�V�Õ�� �D�U�W�D�Q�� �E�L�U��
�G�H�÷�L�ú�L�P�L�����Q�H�J�D�W�L�I���R�O�P�D�V�Õ���D�]�D�O�D�Q���E�L�U���G�H�÷�L�ú�L�P�L���L�I�D�G�H���H�G�H�U����b�¶�Q�Õ�Q��
�V�Õ�I�Õ�U�G�D�Q�� �o�R�N�� �I�D�U�N�O�Õ�� �R�O�P�D�P�D�V�Õ�� �L�V�H�� �E�L�U�� �G�H�÷�L�ú�L�P�L�Q�� �R�O�P�D�G�Õ�÷�Õ�Q�Õ��
�J�|�V�W�H�U�L�U���� �/�L�Q�H�H�U�� �W�U�H�Q�G�L�Q�� �D�Q�O�D�P�O�Õ�O�Õ�÷�Õ���� �6�W�X�G�H�Q�W�� �W�� �W�H�V�W�L�� �L�O�H�� �W�H�V�S�L�W��
edilir [24]. 

 

Mann-Kendall Testi  

Mann taraf�Õ�Q�G�D�Q�� �J�H�O�L�ú�W�L�U�L�O�H�Q���W�H�V�W���L�O�H���]�D�P�D�Q���V�H�U�L�V�L�Q�G�H��trend 
�R�O�X�S���R�O�P�D�G�Õ�÷�Õ���N�R�Q�W�U�R�O���H�G�L�O�P�H�N�W�H�G�L�U�������6�Õ�I�Õ�U���K�L�S�R�W�H�]�L�����³�*�4: trend 
�\�R�N�´�������=�D�P�D�Q���V�H�U�L�V�L�����T�Ü, �T�Ý�����R�O�D�U�D�N���L�Q�F�H�O�H�Q�L�U�����7�H�V�W���L�V�W�D�W�L�V�W�L�÷�L��  

  
S=P-M                  (1) 

 
�ú�H�N�O�L�Q�G�H���K�H�V�D�S�O�D�Q�Õ�U�����3�������L���M���L�o�L�Q���T�Ü<�T�Ý �R�O�D�Q���o�L�I�W�O�H�U�L�Q���V�D�\�Õ�V�Õ���Y�H��

M; �T�Ü > �T�Ý  �R�O�D�Q�� �o�L�I�W�O�H�U�L�Q�� �V�D�\�Õ�V�Õ�G�Õ�U������ 
�g�U�Q�H�N���V�D�\�Õ�V�Õ���Q�•�������L�o�L�Q���Y�D�U�\�D�Q�V�����P�•); 

 
                 �P�• 
L 
¥�J�:�J
F �s�;�:�t�J
E�w�;���s�z                 (2) 
 
�9�D�U�\�D�Q�V���K�H�V�D�S�O�D�Q�G�Õ�N�W�D�Q���V�R�Q�U�D���=���L�V�W�D�W�L�V�W�L�÷�L���E�H�O�L�U�O�H�Q�L�U���������� 
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�������� �G�H�Q�N�O�H�P�L�Q�G�H�� �W�D�Q�Õ�P�O�D�Q�D�Q�� �=�� �W�H�V�W�L�� �L�V�W�D�W�L�V�W�L�÷�L�� �V�W�D�Q�G�D�U�W��

�Q�R�U�P�D�O���G�D�÷�Õ�O�Õ�P�G�Õ�U�����(�÷�H�U���|�U�Q�H�N�W�H���E�L�U�E�L�U�L�Q�H���H�ú�L�W���J�|�]�O�H�P�O�H�U���Y�D�U�V�D��
(�ê�æ), 

                
�P�• 
L 
¥�>�J�:�J
F �s�;�:�t�J
E�w�; 
F �Ã �P�Ü�:�P�Ü
F �s�;�:�t�P�Ü
E�w�;�?���s�z�Ü        (4)          
 

�ú�H�N�O�L�Q�G�H���K�H�V�D�S�O�D�Q�Õ�U�����E�X�U�D�G�D���–�g �H�ú�L�W���R�O�D�Q���J�|�]�O�H�P�O�H�U�L�Q���V�D�\�Õ�V�Õ�Q�Õ��
�J�|�V�W�H�U�P�H�N�W�H�G�L�U�� 

�.���D�Q�O�D�P�O�Õ�O�Õ�N���V�H�Y�L�\�H�V�L�Q�G�H���� �4 hipotezi test edilir. Trendin olup 
�R�O�P�D�G�Õ�÷�Õ���N�D�U�D�U���Y�H�U�L�O�L�U����trend �Y�D�U�V�D�����6���G�H�÷�H�U�L���Q�H�J�D�W�L�I���L�V�H���D�]�D�O�D�Q������
�S�R�]�L�W�L�I���L�V�H���D�U�W�D�Q���\�|�Q�G�H��trendi ifade eder [25]. 



�%�D�F�D�Q�O�Õ et al., �$�Q�W�D�O�\�D���ø�O�L�Q�L�Q���%�D�]�Õ���0�H�W�H�R�U�R�O�R�M�L�N���9�H�U�L�O�H�U�L�Q�L�Q���7�U�H�Q�G���$�Q�D�O�L�]�L, ISAS 2018, Antalya, Turkey 

 

Sen Trend �(�÷�L�P��Testi 

Zaman serisinde lineer bir trend �P�H�Y�F�X�W�� �L�V�H�� �J�H�U�o�H�N�� �H�÷�L�P��
���E�L�U�L�P�� �]�D�P�D�Q�G�D�N�L�� �G�H�÷�L�ú�L�P���� �E�H�O�L�U�O�H�Q�H�E�L�O�L�U���� �%�X�� �\�|�Q�W�Hm veri 
�K�D�W�D�O�D�U�Õ�Q�G�D�Q�� �Y�H�\�D�� �H�N�V�W�U�H�P�� �G�H�÷�H�U�O�H�U�G�H�Q�� �H�W�N�L�O�H�Q�P�H�\�H�Q�� �H�N�V�L�N��
�Y�H�U�L�� �E�X�O�X�Q�G�X�÷�X�� �N�D�\�Õ�W�O�D�U�D�� �X�\�J�X�O�D�Q�D�E�L�O�P�H�N�W�H�G�L�U��[26]. j ve k 
�]�D�P�D�Q�O�D�U�Õ�Q�G�D�N�L�� �Y�H�U�L�O�H�U���T�Ý ve �T�Þ �R�O�P�D�N�� �•�]�H�U�H�� ���M�!�N�� �ú�D�U�W�Õ�� �L�O�H�� 
�0 
L �J�:�J
F �s�;���t adet �3�Ü ���L� �� ���������«���1���� �G�H�÷�H�U�L�� �D�ú�D�÷�Õ�G�D�N�L�� �L�I�D�G�H��
ile hesapl�D�Q�Õ�U�� 

 
         �3�Ü
L �:�T�Ý
F �T�Þ�;���:�F
F�G�;        (5)      
                                                                     
�%�X�U�D�G�D�� �Q�� �]�D�P�D�Q�� �S�H�U�L�\�R�W�O�D�U�Õ�Q�Õ�Q�� �V�D�\�Õ�V�Õ�Q�Õ�� �J�|�V�W�H�U�P�H�N�W�H�G�L�U����

�<�X�N�D�U�Õ�G�D�N�L�� �E�D�÷�Õ�Q�W�Õ�� �\�D�U�G�Õ�P�Õ�� �L�O�H�� �W�•�P���3�Ü�G�H�÷�H�U�O�H�U�L�� �K�H�V�D�S�O�D�Q�Õ�U�� �Y�H��
�N�•�o�•�N�W�H�Q�� �E�•�\�•�÷�H�� �G�R�÷�U�X�� �V�Õ�U�D�O�D�Q�Õ�U���� �%�X�� �1�� �D�G�H�W���3�Ü �G�H�÷�H�U�O�H�U�L�Q�L�Q��
�P�H�G�\�D�Q�Õ�� �O�L�Q�H�H�U��trend �H�÷�L�P�� �S�D�U�D�P�H�W�U�H�V�L�Q�L�� �W�D�K�P�L�Q�� �H�W�P�H�N�� �L�o�L�Q��
�L�O�J�L�O�L�� �E�L�U�� �L�V�W�D�W�L�V�W�L�N�W�L�U���� �1�� �V�D�\�Õ�V�Õ�Q�Õ�Q�� �W�H�N�� �R�O�P�D�V�Õ�� �G�X�U�X�P�X�Q�G�D�� ��������
�E�D�÷�Õ�Q�W�Õ�V�Õ���L�O�H���o�L�I�W���R�O�P�D�V�Õ���G�X�U�X�P�X�Q�G�D���L�V�H�����������E�D�÷�Õ�Q�W�Õ�V�Õ���L�O�H���E�X�O�X�Q�X�U�� 

 
              �3�à�Ø�×�ì�Ô�á
L �3�:�Ç�>�5�;���6              (6)    
              

 �3�à�Ø�×�ì�Ô�á
L �:�3�Ç���6 
E�3�:�Ç�>�6�;���6�;���t          (7)                           
                               
�%�X�O�X�Q�D�Q�� �4�� �P�H�G�\�D�Q�� �G�H�÷�H�U�L���� �6�H�Q�¶�L�Q�� �|�Q�H�U�G�L�÷�L�� �S�D�U�D�P�H�W�U�L�N��

�R�O�P�D�\�D�Q�� �W�H�N�Q�L�N�� �N�X�O�O�D�Q�Õ�O�D�U�D�N�� �L�N�L�� �W�D�U�D�I�O�Õ�� �W�H�V�W�� �L�O�H�� �������� �J�•�Y�H�Q��
�D�U�D�O�Õ�÷�Õ�Q�G�D���W�H�V�W���H�G�L�O�L�U���Y�H���J�H�U�o�H�N���H�÷�L�P���K�D�N�N�Õ�Q�G�D���N�D�U�D�U���Y�H�U�L�O�L�U��[26]. 

 
Sen�¶�L�Q���7 Testi 
�6�H�Q�¶�L�Q�� �7�� �W�H�V�W�L�� �G�D�÷�Õ�O�Õ�P�G�D�Q�� �E�D�÷�Õ�P�V�Õ�]�G�Õ�U��[27]. X ij �J�|�]�O�H�P��

�L�V�W�D�V�\�R�Q�X�Q�G�D�� �|�O�o�•�O�H�Q�� �G�H�÷�L�ú�N�H�Q�� �G�H�÷�H�U�L �R�O�X�S�� �L�� �\�Õ�O�O�D�U�Õ�� ���L� �������������Q����
�Y�H���M���D�\�O�D�U�Õ�����M� ���������������������W�H�P�V�L�O etmektedir. �ø�O�N���|�Q�F�H �M�����D�\���Y�H���L�����\�Õ�O��
�L�o�L�Q�� �;���M�� �Y�H�� �;�L����ortalama �G�H�÷�H�U�O�H�U�L�� �E�X�O�X�Q�X�U����Daha sonra 
�0�H�Y�V�L�P�V�H�O�� �H�W�N�L�O�H�U�L�� �N�D�O�G�Õ�U�P�D�N�� �L�o�L�Q�� �Q�� �\�Õ�O�O�Õ�N�� �Y�H�U�L�O�H�U�L�Q�� �K�H�U�� �E�L�U��
�D�\�Õ�Q�G�D�Q o �D�\�Õ�Q���R�U�W�D�O�D�P�D�V�Õ���o�Õ�N�D�U�Õ�O�D�U�D�N�����;�L�M-�;���M�����I�D�U�N���G�H�÷�H�U�O�H�U�L 
�H�O�G�H�� �H�G�L�O�L�U���� ���¶�G�H�Q�� �����h  �Q�¶�H�� �N�D�G�D�U�� �W�•�P�� �I�D�U�N�O�D�U�Õ�Q �V�Õ�U�D�V�Õ�� �5�L�M�� � ��

Rank(Xij �·  X . j) ifadesi ile �K�H�V�D�S�O�D�Q�Õ�U���� �5�D�Q�N�O�D�U�Õ�Q�� �R�U�W�D�O�D�P�D�V�Õ��
�K�H�U���E�L�U���D�\���L�o�L�Q R. j ve �K�H�U���E�L�U���\�Õ�O���L�o�L�Q���L�V�H���5�L�� �H�ú�L�W�O�L�÷�L���L�O�H���E�X�O�X�Q�X�U����
�6�R�Q�X�o�� �R�O�D�U�D�N�� �6�H�Q�¶�L�Q�� �7�� �W�H�V�W�L �L�V�W�D�W�L�V�W�L�÷�L�� �D�ú�D�÷�Õ�G�D�N�L�� �H�ú�L�W�O�L�N�O�H��
�K�H�V�D�S�O�D�Q�Õ�U�� 
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�.���D�Q�O�D�P�O�Õ�O�Õ�N seviyesinde T>Z�. ���V�W�D�Q�G�D�U�W�� �Q�R�U�P�D�O�� �G�H�÷�L�ú�N�H�Q�� 

�G�X�U�X�P�X�Q�G�D�� �W�U�H�Q�G�L�Q�� �\�R�N�O�X�÷�X�� �•�]�H�U�L�Q�H�� �N�X�U�X�O�D�Q�� �+o hipotezi 
�U�H�G�G�H�G�L�O�L�U���Y�H���E�H�O�L�U�O�L���E�L�U���W�U�H�Q�G�L�Q���R�O�G�X�÷�X �V�R�Q�X�F�X�Q�D���Y�D�U�Õ�O�Õ�U���>��8]. 

 

IV.  BULGULAR 

Antalya �L�O�L�� �L�o�L�Q���\�Õ�O�O�Õ�N���R�U�W�D�O�D�P�D�� �V�Õ�F�D�N�O�Õ�N���� �\�D�÷�Õ�ú����nem ve 
�E�X�K�D�U�O�D�ú�P�D�� �Y�H�U�L�O�H�U�L�Q�L�Q�� �O�L�Q�H�H�U�� �U�H�J�U�H�V�\�R�Q�� �D�Q�D�O�L�]�L�� �\�D�S�Õ�O�P�Õ�ú�W�Õ�U����
S�R�Q�X�o�O�D�U���ù�H�N�L�O��2�¶d�H���Y�H�U�L�O�P�L�ú�W�L�U���� 

 

 
�ù�H�N�L�O�� ��. Antalya �L�O�L�� �\�Õ�O�O�Õ�N �R�U�W�D�O�D�P�D�� �V�Õ�F�D�N�O�Õ�N, �\�D�÷�Õ�ú���� �Q�H�P�� �Y�H��

�E�X�K�D�U�O�D�ú�P�D���G�H�÷�H�U�O�H�U�L���G�H�÷�L�ú�L�P�L�� 
 
Antalya ili �L�o�L�Q���\�Õ�O�O�Õ�N���R�U�W�D�O�D�P�D���G�H�÷�H�U�O�H�U���L�o�L�Q���O�L�Q�Her regresyon 

�D�Q�D�O�L�]�L�� �V�R�Q�X�o�O�D�U�Õ�� �W�D�E�O�R�� ���� �G�H�� �Y�H�U�L�O�P�L�ú�W�L�U�� Y�D�÷�Õ�ú����nem ve 
�E�X�K�D�U�O�D�ú�P�D�� �L�o�L�Q negatif �H�÷�L�P���� �V�Õ�F�D�N�O�Õ�N�� �L�o�L�Q pozitif �H�÷�L�P��
�V�D�S�W�D�Q�P�Õ�ú�W�Õ�U�� �<�Õ�O�O�Õ�N�� �E�X�K�D�U�O�D�ú�P�D�� �Y�H�� �\�D�÷�Õ�ú�� �D�]�D�O�P�D��
�J�|�V�W�H�U�P�H�N�W�H�G�L�U���� �<�D�÷�Õ�ú�� �Y�H�� �E�X�K�D�U�O�D�ú�P�D�G�D�� �G�H�÷�L�ú�L�P�� �o�R�N��
�N�•�o�•�N�W�•�U���� �������� �J�•�Y�H�Q�� �G�•�]�H�\�L�Q�H�� �W�� �W�H�V�W�L�� ���W�Ù/ 2=2.086) sonucuna 
�J�|�U�H���G�H�÷�L�ú�P�H�G�H���|�Q�H�P�O�L���E�L�U���D�U�W�P�D���R�O�P�D�G�Õ�÷�Õ���V�|�\�O�H�Q�H�E�L�O�L�U�� 

 
Tablo 2. �<�Õ�O�O�Õ�N���Y�H�U�L���O�L�Q�H�H�U���U�H�J�U�H�V�\�R�Q���D�Q�D�O�L�]�L���V�R�Q�X�o�O�D�U�Õ 

 b R2 t Hipotez 
�%�X�K�D�U�O�D�ú�P�D -0,29 0,033 1,319 Kabul 

Nem -0,06 0,131 2,773 Ret 
�6�Õ�F�D�N�O�Õ�N 0,03 0,280 4,453 Ret 
�<�D�÷�Õ�ú -0,50 0,069 1,944 Kabul 

 
Mann-Kendall ve Sen testi �V�R�Q�X�o�O�D�U�Õ���W�D�E�O�R 3 de �Y�H�U�L�O�P�L�ú�W�L�U�� 

Mann-�.�H�Q�G�D�O�O���W�H�V�W�L�� �V�R�Q�X�o�O�D�U�Õ�Q�D�� �J�|�U�H�� �L�N�L�� �\�|�Q�O�•�� ������ (z=1,96) 
ve %90 (z=1,645) �J�•�Y�H�Q�� �D�U�D�O�Õ�N�O�D�U�Õ�Q�G�D���� �+�R�� ��trend yoktur) 
hipotezi �G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�L�ú�W�L�U���� �%�X�K�D�U�O�D�ú�P�D�G�D�� �W�U�H�Q�G�� �\�R�N�W�X�U�� 
Nemde azalan �\�|�Q�G�H�� �E�L�U��trend �R�O�G�X�÷�X�� �J�|�U�•�O�P�H�N�W�H�G�L�U����
�6�Õ�F�D�N�O�Õ�N�W�D artan �\�|�Q�G�H���E�L�U���W�U�H�Q�G���R�O�G�X�÷�X���J�|�U�•�O�P�H�N�W�H�G�L�U�� �<�D�÷�Õ�ú�W�D��
�L�V�H�����������J�•�Y�H�Q���D�U�D�O�Õ�÷�Õ�Q�G�D �D�]�D�O�D�Q���\�|�Q�G�H���E�L�U���W�U�H�Q�G���R�O�G�X�÷�X; %95 
�J�•�Y�H�Q���D�U�D�O�Õ�÷�Õ�Q�G�D ise trend ol�P�D�G�Õ�÷�Õ���J�|�U�•�O�P�H�N�W�H�G�L�U������ 

Sen testi �V�R�Q�X�o�O�D�U�Õ�Q�D�� �J�|�U�H��b�X�K�D�U�O�D�ú�P�D �Y�H�� �V�Õ�F�D�N�O�Õ�N�W�D�� �H�÷�L�P��
�S�R�]�L�W�L�I�W�L�U���� �Q�H�P�� �Y�H�� �\�D�÷�Õ�ú�W�D�� �L�V�H�� �H�÷�L�P�� �Q�H�J�D�W�L�I�W�L�U���� �7�•�P��
�S�D�U�D�P�H�W�U�H�O�H�U�G�H���|�Q�H�P�O�L���E�L�U��trend yoktur. 

 
�7�D�E�O�R���������<�Õ�O�O�Õ�N���Y�H�U�L��Mann-Kendall ve Sen testi �V�R�Q�X�o�O�D�U�Õ 

 Z Hipotez Q���(�÷�L�P�� 
 

�%�X�K�D�U�O�D�ú�P�D 1,59 Kabul 0,347 
Nem -2,68 Ret -0,074 

�6�Õ�F�D�N�O�Õ�N 3,31 Ret 0,033 
�<�D�÷�Õ�ú -1,93 Ret/Kabul -0,543 

 
�$�\�O�Õ�N�� �Y�H�U�L�O�H�U�H�� �J�|�U�H��Mann-Kendall (MK)  ve Sen (S) testi 

�V�R�Q�X�o�O�D�U�Õ�� �W�D�E�O�R ���� �Y�H�� ���¶�� �G�H �Y�H�U�L�O�P�L�ú�W�L�U�����$�\�O�Õ�N�� �E�X�K�D�U�O�D�ú�P�D��
�G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�G�H�� �V�D�G�H�F�H�� �2�F�D�N�� �D�\�Õ�Q�G�D�� �D�]�D�O�P�D��trendi 
�V�D�S�W�D�Q�P�Õ�ú�W�Õ�U�����$�\�O�Õ�N���Q�H�P���G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�G�H���L�V�H���ù�X�E�D�W�����0�D�U�W����
�1�L�V�D�Q���� �(�N�L�P���� �.�D�V�Õ�P�� �Y�H�� �$�U�D�O�Õ�N�� �D�\�O�D�U�Õ�Q�G�D�� �D�]�D�O�P�D��trendi 
�V�D�S�W�D�Q�P�Õ�ú�W�Õ�U�� �$�\�O�Õ�N���V�Õ�F�D�N�O�Õ�N���G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�G�H���L�V�H���2�F�D�N���D�\�Õ��
�G�Õ�ú�Õ�Q�G�D�� �W�•�P�� �D�\�O�D�U�G�D�� �D�U�W�P�D��trend�L�� �V�D�S�W�D�Q�P�Õ�ú�W�Õ�U���� �$�\�O�Õ�N�� �\�D�÷�Õ�ú��
�G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�G�H�� �L�V�H�� �ù�X�E�D�W�� �Y�H�� �$�U�D�O�Õ�N�� �D�\�O�D�U�Õ�Q�G�D�� �D�]�D�O�P�D��
trend�L���V�D�S�W�D�Q�P�Õ�ú�W�Õ�U�� 

Sen testi �H�÷�L�P���V�R�Q�X�o�O�D�U�Õ���W�•�P���S�D�U�D�P�H�W�U�H�O�H�U���L�o�L�Q���W�D�E�O�R�������Y�H�����¶��
de veril�P�L�ú�W�L�U���� 

 
Tablo 4.  �$�\�O�Õ�N���E�X�K�D�U�O�D�ú�P�D�� �Y�H�� �Q�H�P�� �G�H�÷�H�U�O�H�U�L�� �L�o�L�Q�� �0�D�Q-

�.�H�Q�G�D�O�O���Y�H���6�H�Q���V�R�Q�X�o�O�D�U�Õ 
 �%�8�+�$�5�/�$�ù�0�$ NEM 



�%�D�F�D�Q�O�Õ et al., �$�Q�W�D�O�\�D���ø�O�L�Q�L�Q���%�D�]�Õ���0�H�W�H�R�U�R�O�R�M�L�N���9�H�U�L�O�H�U�L�Q�L�Q���7�U�H�Q�G���$�Q�D�O�L�]�L, ISAS 2018, Antalya, Turkey 

 MK  S MK  S 

 Z Q�~���R�]�u�• Z Q�~���R�]�u�• 
OCAK -2,32* -0,406 -1,43 -0,118 
�ùUBAT 0,00 0,000 -2,36* -0,159 
MART 0,84 0,141 -3,06* -0,142 
N�øSAN -0,05 -0,023 -1,7* -0,080 
MAYIS -0,21 -0,046 0,00 0,000 

�+�$�=�øRAN 0,05 0,068 0,68 0,032 
TEMMUZ -0,27 -0,230 0,71 0,040 
�$�öUSTOS 0,01 0,050 0,81 0,041 

�(�<�/�hL -1,28 -0,600 -0,31 -0,015 
�(�.�øM -1,05 -0,279 -2,22* -0,129 
KASIM -1,37 -0,283 -2,72* -0,180 
ARALIK -1,63 -0,250 -1,97* -0,134 
 
 
Tablo 5. �$�\�O�Õ�N���V�Õ�F�D�N�O�Õ�N���Y�H���\�D�÷�Õ�ú �G�H�÷�H�U�O�H�U�L���L�o�L�Q���0�D�Q-Kendall 

�Y�H���6�H�Q���V�R�Q�X�o�O�D�U�Õ 
 SICAKLIK  �<�$�*�,�ù 

 MK  S MK  S 

 Z Q�~���R�]�u�• Z Q�~���R�]�u�• 
OCAK 1,59 0,021 -1,22 -1,500 
�ùUBAT 2,54* 0,040 -2,05* -1,657 
MART 2,24* 0,033 -1,28 -0,721 
N�øSAN 2,40* 0,031 0,51 0,150 
MAYIS 2,62* 0,025 1,13 0,243 

�+�$�=�øRAN 2,27* 0,021 0,30 0,006 
TEMMUZ 3,24* 0,032 0,55 0,000 
�$�öUSTOS 4,68* 0,048 -0,13 0,000 

�(�<�/�hL 3,43* 0,039 1,64 0,079 
�(�.�øM 3,45* 0,054 -0,15 -0,062 
KASIM 2,28* 0,041 -0,93 -0,735 
ARALIK 1,97* 0,023 -1,94* -2,195 
 
�6�H�Q�¶�L�Q���7���W�H�V�W�L �V�R�Q�X�o�O�D�U�Õ �W�D�E�O�R�����¶�G�D���Y�H�U�L�O�P�L�ú�W�L�U�� %95 (z=1,96) 

�Y�H�� �������� ���]� �������������� �J�•�Y�H�Q�� �D�U�D�O�Õ�N�O�D�U�Õ�Q�G�D���� �+�R�� ���W�U�H�Q�G�� �\�R�N�W�X�U����
�K�L�S�R�W�H�]�L�� �G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�L�ú�W�L�U���� �1�H�P �Y�H�� �E�X�K�D�U�O�D�ú�P�D�� �Y�H�U�L�O�H�U�L�Q�G�H 
�D�]�D�O�D�Q���\�|�Q�G�H���E�L�U���W�U�H�Q�G �R�O�G�X�÷�X���J�|�U�•�O�P�H�N�W�H�G�L�U�����6�Õ�F�D�N�O�Õ�N�W�D���D�U�W�D�Q��
�\�|�Q�G�H�� �E�L�U�� �W�U�H�Q�G�� �R�O�G�X�÷�X�� �J�|�U�•�O�P�H�N�W�H�G�L�U���� �<�D�÷�Õ�ú�W�D�� �L�V�H�� �W�U�H�Q�G��
�R�O�P�D�G�Õ�÷�Õ���J�|�U�•�O�P�H�N�W�H�G�L�U. 

 
Tablo 6. Sen�¶�L�Q���7 �W�H�V�W�L���V�R�Q�X�o�O�D�U�Õ 
 T Hipotez 

�%�X�K�D�U�O�D�ú�P�D -2,99 Ret 
Nem -3,63 Ret 
�6�Õ�F�D�N�O�Õ�N 10,46 Ret 
�<�D�÷�Õ�ú -0,95 Kabul 

 

V. �6�2�1�8�d�/�$�5 

Antalya ili meteoroloji istasyonuna ait 1965-2017 
periyodunda �\�D�÷�Õ�ú���� �V�Õ�F�D�N�O�Õ�N���� �Q�H�P�� �Y�H�� �E�X�K�D�U�O�D�ú�P�D�� �Y�H�U�L�O�H�U�L��
Lineer Regresyon, Mann-Kendall, Sen �Y�H�� �6�H�Q�¶�L�Q�� �7�� �W�H�V�W�L 
�\�|�Q�W�H�P�O�H�U�L���N�X�O�O�D�Q�Õ�O�D�U�D�N���W�U�H�Q�G���D�Q�D�O�L�]�L�G�H���D�ú�D�÷�Õ�G�D�N�L���V�R�Q�X�o�O�D�U���H�O�G�H��
�H�G�L�O�P�L�ú�W�L�U�� 

 

�$�Q�W�D�O�\�D���L�O�L���L�o�L�Q���\�Õ�O�O�Õ�N���R�U�W�D�O�D�P�D���G�H�÷�H�U�O�H�U���L�o�L�Q���O�L�Q�H�H�U���U�H�J�U�H�V�\�R�Q��
analizi�Q�H���J�|�U�H�� �\�D�÷�Õ�ú �Y�H���E�X�K�D�U�O�D�ú�P�D verilerinde trend yoktur. 
Nem ve �V�Õ�F�D�N�O�Õ�N���Y�H�U�L�O�H�U�L�Q�G�H���W�U�H�Q�G���Y�D�U�G�Õ�U����Mann-Kendall ve Sen 
�W�H�V�W�L�� �V�R�Q�X�o�O�D�U�Õ�Q�D�� �J�|�U�H�� �\�Õ�O�O�Õ�N�� �Q�H�P�� �Y�H�U�L�O�H�U�L�Q�G�H�� �D�]�D�O�P�D���� �V�Õ�F�D�N�O�Õ�N��
verilerinde artma ve y�D�÷�Õ�ú�� �Y�H�U�L�O�H�U�L�Q�G�H�� �D�]�D�O�P�D�� �W�U�H�Q�G�L��
�E�H�O�L�U�O�H�Q�P�L�ú�W�L�U�����$�Q�F�D�N���E�X�K�D�U�O�D�ú�P�D�G�D���W�U�H�Q�G���J�|�]�O�H�Q�P�H�P�L�ú�W�L�U���� 

 
�$�Q�W�D�O�\�D�� �L�O�L�� �L�o�L�Q���D�\�O�Õ�N �R�U�W�D�O�D�P�D�� �G�H�÷�H�U�O�H�U�� �L�o�L�Q���6�H�Q�¶�L�Q�� �7�� �W�H�V�W�L 

�V�R�Q�X�o�O�D�U�Õ n�H�P�� �Y�H�� �E�X�K�D�U�O�D�ú�P�D�� �Y�H�U�L�O�H�U�L�Q�G�H�� �D�]�D�O�D�Q�� �\�|�Q�G�H�� �E�L�U��
trend, s�Õ�F�D�N�O�Õ�N�W�D���D�U�W�D�Q���\�|�Q�G�H���E�L�U���W�U�H�Q�G���R�O�G�X�÷�X, y�D�÷�Õ�ú�W�D���L�V�H���W�U�H�Q�G��
�R�O�P�D�G�Õ�÷�Õ �V�D�S�W�D�Q�P�Õ�ú�W�Õ�U��  

 
�$�\�O�Õ�N�� �E�X�K�D�U�O�D�ú�P�D�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�G�H�� �L�V�H�� �V�D�G�H�F�H�� �2�F�D�N��

�D�\�Õ�Q�G�D�� �D�]�D�O�P�D�� �W�U�H�Q�G�L�� �V�D�S�W�D�Q�P�Õ�ú�W�Õ�U���� �$�\�O�Õ�N�� �Q�H�P��
�G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�G�H���L�V�H���ù�X�E�D�W�����0�D�U�W�����1�L�V�D�Q�����(�N�L�P�����.�D�V�Õ�P���Y�H��
�$�U�D�O�Õ�N�� �D�\�O�D�U�Õ�Q�G�D�� �D�]�D�O�P�D�� �W�U�H�Q�G�L�� �V�D�S�W�D�Q�P�Õ�ú�W�Õ�U���� �$�\�O�Õ�N�� �V�Õ�F�D�N�O�Õ�N��
�G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�G�H���L�V�H���2�F�D�N���D�\�Õ���G�Õ�ú�Õ�Q�G�D���W�•�P���D�\�O�D�U�G�D���D�U�W�P�D��
�W�U�H�Q�G�L�� �V�D�S�W�D�Q�P�Õ�ú�W�Õ�U���� �$�\�O�Õ�N�� �\�D�÷�Õ�ú�� �G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�G�H�� �L�V�H��
�ù�X�E�D�W���Y�H���$�U�D�O�Õ�N���D�\�O�D�U�Õ�Q�G�D���D�]�D�O�P�D���W�U�H�Q�G�L���V�D�S�W�D�Q�P�Õ�ú�W�Õ�U�� 

 
�g�]�H�W�� �R�O�D�U�D�N��1965-2017 periyodunda �W�•�P��

�G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�G�H�� �$�Q�W�D�O�\�D�� �L�O�L�� �V�Õ�F�D�N�O�Õ�N�� �G�H�÷�H�U�O�H�U�L�Q�G�H�� �|�Q�H�P�O�L��
�D�U�W�P�D���W�U�H�Q�G�L���V�D�S�W�D�Q�P�Õ�ú�W�Õ�U�� 
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Abstract �± Recently, works on the development of equipment in the field of power electronics has been increasing day by day. 
Inverter design is one of the outstanding issues in the field of power electronics. One of the most important of these studies has 
been the multi -level inverter topology. Because of their working ability in high power and high efficiency in alternative energy 
sources, multi-level inverters are preferred. Multilevel inverters have the advantages of lower harmonic on output voltage, 
lower switching frequency and higher efficiency than conventional inverter designs. In this study, 11 level inverter design is 
given. The parts forming the inverter structure, the switching method and working principle are explained. The method used to 
calculate the switching angle and the resulting formulas are presented. Experimental studies were carried out in the Matlab 
2017b simulation of multilevel inverter. The designed inverter produces low harmonic output voltage and reduces the dv / dt 
stress stress on the switching elements. The obtained results can be used in real time applications. 
 
Keywords �± Power Electronics, Multi-level Inverter, Level Module, H Bridge, Inverter Design 
 

I. INTRODUCTION 

Inverters has become an indispensable element for many 
industrial applications today. In control of various engine 
types and power systems, inverters are widely used. There are 
also more usage of inverters in systems where battery 
systems, fuel cells, solar batteries, wind turbines or micro 
turbines feed a load or network. Due to this reason, studies on 
inverters are increasing and accordingly inverter technology 
is rapidly developing. The main aim in all the studies is to 
obtain the output voltage and load current with better quality 
by keeping the number of switches at the minimum level. As 
a result of the studies made for this purpose, many new 
structures have been obtained and new switching techniques 
have been developed on these structures. In multi-level 
inverters, as the number of levels increases, the change in 
output voltage is more similar to the sinus signal [1]. For this 
reason, works in multilevel inverters design has been 
increased to achieve high quality current and voltage signals. 

In recent years, high power and low harmonic demand in 
alternating current power supplies has been increasing 
steadily. In the case where these sources feed a load or 
network, it is desirable that the voltage waveform of the 
inverter output voltage is very sinusoidal because the 
harmonic levels are too low. [2,3] This can also be achieved 
using multi-level inverter topologies. Multi-level inverter 
topologies in the literature can be basically classified into 
three groups called diode-clamped, flying-capacitor and 
cascaded inverters. There are also cascaded transformers and 
cascaded half H-bridge inverters in the literature. 

Since multilevel inverters have gradual voltage levels, the 
dv / dt voltage stress on the switching elements is low and the 
output voltage is high. Low efficiency and electromagnetic 
interference problems arise due to the high switching 
frequency of the pulse width ratio (PWR) inverter and the 
high dv / dt stress of these inverters. As a result, the output 

filter must be used to reduce high switching frequency 
components and to obtain sinusoidal output voltage in series. 
To avoid these problems, multi-level inverters compete with 
classic PWR inverters [4] - [6]. 

Depending on the developments in inverter technology, a 
novel multilevel inverter structure and the switching method 
to be used in this structure have been developed. The parts 
constituting the inverter structure are introduced, and the 
operation principle of inverter is given. Procedures for 
increasing the number of voltage levels have been described. 
With the developed method, the switching functions are 
obtained according to the switching directions. Section 2 
includes details of elements in cascade 11-level inverter 
design and working principles. The experimental results of 
the design performed in Section 3 are interpreted. Section 4 is 
final section which contains conclusions and discussion. 

II. MATERIALS AND METHOD 

 
The principle diagram of the multi-level inverter prototype 

shown in Fig. 1. The designed 11-level inverter is basically 
composed of two modules. These are level modules and H-
bridge module. A phase inverter used in design has a very 
suitable structure to expand. By increasing the number of 
level modules in the structure, the number of levels of output 
voltage can be easily increased. 
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Fig. 1.  Inverter Structure 

 

A. Level Module 

 
The level module consists of 1 switching element and 1 

direct current source. The voltage of the source in each level 
module, 

 

       �t�:�Þ�?�5�;�ä�8�×   (1) 
 

In this equation, k = 1,2,3 ... m. Also, m is the number of 
level modules found in one-phase inverters and Vd is the 
voltage of the first level [7]. 

 

     �8�× 
L
�6�ä�Ï�Ø�Ì�ã

�l �Ñ�Ù�?�5
 (2) 

 
Where Vmax is the maximum value of the voltage change in 

one phase and nfn is the number of levels of the phase-neutral 
voltage [8]. Fig. 2 shows the principle diagram of the level 
module. 

 
Fig. 2.  Level Module Implementation 

 

B. H Bridge 

 
The structure of the H-Bridge module is the same as that of 

the conventional H-Bridge inverter. The H-bridge module is 
the fixed part in the inverter system and as can be understood 
from Figure 1, there is an H-bridge module in each phase. 
The principle diagram of the H-bridge module is shown in 
Fig. 3. 
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Fig. 3.  H Bridge 

 
The multilevel inverter structure in this work will be called 

binary cascade because the source voltage values change in 
multiples of two as in the binary number system. Thanks to 
this structure, the number of auxiliary switching elements and 
the resources can be increased to easily increase the number 
of levels. Compared with classical multilevel inverters, the 

increase in the number of switching elements is less as the 
number of levels increases. 

There is a correlation between the number of level modules 
and the number of switching elements and the number of 
levels of output voltage. These relations are given in Eqs. (3) 
and (4) [9]. 

 

       �•�Ù�á
L �t�:�à �>�5�; 
F �s  (3) 
 

       �”�5�� 
L �t�I 
E�v   (3) 
 
nfn is the number of levels of phase-neutral voltage. r ���3 

represents the number of switching elements of the 1-phase 
inverter [10]. 

III.  RESULTS 

 
Eleven level inverter designs have been realized for the 

same switching frequency, modulation index, output 
frequency and load values. The switching frequency was 
chosen to be 20 kHz, L = 0.01 H and C = 2.10-6 F. The 
voltage graph of the eleven level inverter is given in Figure 4. 

 

 
Fig. 4. Simulation Result

 
The designed multi-level inverter prototypes were firstly 

simulated. Then a series of experimental studies were carried 
out by producing an inverter. Simulation and experimental 
results of multi-level inverter are given in Figure 4. 

IV.  CONCLUSION AND DISCUSSION 

 
In this study, a new structure was developed by developing 

the methods available in the literature. The method used for 
calculation of the switching angles and the formula obtained 
as a result are presented. Accordingly, the switching angles 
can easily be calculated by the proposed method. The 
designed inverter has a very suitable structure to expand. 

With the added resources, the number of levels increases 
exponentially. As the number of levels increases, the total 
harmonic distortion decreases and it is seen in the 
experimental results. The designed inverter significantly 
reduces the dv / dt stress on the switching elements and 
produces good output voltage. 
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�D�O�J�R�U�L�W�P�D�V�Õ���L�O�H��% 73.9 �E�D�ú�D�U�Õ���H�O�G�H���Hdil �P�L�ú�W�L�U�����%�X���o�D�O�Õ�ú�P�D�G�D���V�L�V�W�H�P�L�Q���G�R�÷�X���o�D�O�Õ�ú�P�D�V�Õ�Q�G�D�Q���H�P�L�Q���R�O�G�X�N�W�D�Q��
�V�R�Q�U�D���D�Q�O�Õ�N���R�O�D�U�D�N���N�X�O�O�D�Q�Õ�F�Õ���W�H�P�H�O�L�Q�G�H���7�Z�L�W�O�H�U���D�Q�D�O�L�]���H�G�L�O�P�L�ú�W�L�U���� 
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Abstract - Human shares lots of thing in cyberspace every day to socialize and shares their sense and 
ideas in socia�O�� �S�O�D�W�I�R�U�P�V�� �W�R�� �D�Q�Q�R�X�Q�F�H�� �W�R�� �R�W�K�H�U�V���� �2�Q�H�¶�V�� �W�K�R�X�J�K�W�V�� �D�Q�G�� �V�H�Q�V�H�V�� �V�K�D�S�H�� �K�L�V�� �E�H�K�D�Y�L�R�U�V�� �D�Q�G��
reaction to these events and subjects of these. Twitter, one of the social media platform has a 
popularity getting bigger in everyday and gives opportunity to its users to share their sense, thoughts, 
�D�Q�G�� �Y�L�H�Z�� �F�R�Q�W�H�Q�W�V�� �D�V�� �D�� �P�L�F�U�R�E�O�R�J���� �0�\�� �Z�R�U�N�� �Q�D�P�L�Q�J�� �³�6�H�Q�W�L�Q�H�O�� �7�Z�L�W�W�H�U�� �$�Q�D�O�\�V�L�V�´�� �L�V�� �R�Q�� �G�H�W�H�F�W�L�Q�J��
�S�H�R�S�O�H�¶�V�� �V�H�Q�V�H�V�� �D�Q�G�� �W�K�R�X�J�K�W�V�� �E�\�� �W�K�H�L�U�� �V�K�D�U�H�V�� �L�Q�� �V�R�F�L�D�O�� �P�H�G�L�D�� �S�O�D�W�I�R�U�P���� �7�Z�L�W�W�H�U���� �7�K�D�Q�N�V�� �W�R�� �0�D�F�K�L�Q�H��
Learning (ML), Artificial Intelligence (AI) and big data naming PreSet Corpus, it could be possible to 
classify tweets with nearly 98.8% accuracy. In this study, tree different algorithms are used in spite of 
using only one regarding with prior ones. In Sentimental Analysis, it was answered to the question that 
�³�:�K�L�F�K���D�O�J�R�U�L�W�K�P���L�V���W�K�H���P�R�V�W���H�I�I�L�F�L�H�Q�W���Z�K�H�Q���L�W���L�V���X�V�H�G���Z�L�W�K���1�D�W�X�U�D�O���/�D�Q�J�X�D�J�H���3�U�R�F�H�V�V�L�Q�J�����$���G�D�W�D���V�H�W��
containing 4500 tokens is used in study. 4000 of this data set were used to train the system and the rest 
was used to test the system. �7�K�H�� �P�R�V�W�� �H�I�I�L�F�L�H�Q�W�� �D�O�J�R�U�L�W�K�P�V�� �D�P�R�Q�J�� �X�V�H�G�� �W�U�H�H�� �Z�D�V�� �1�D�w�Y�H�� �%�D�\�H�V���� �7�K�L�V��
algorithm gave 98.8% percent accuracy while Decision Tree Algorithm gave 93.1% and N-grams 
algorithm gave 73.9% accuracy.   After being ensured that system runs correctly, user-based Tweets 
were analyzed   instantly. 
 
Keywords: Sentimental Analysis, Twitter, Naive Bayes, Machine Learning, Artificial Intelligence, N-
Gram, Decision Tree 
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 �ø�Q�V�D�Q�O�D�U�� �J�•�Q�•�P�•�]�G�H�� �H�V�N�L�G�H�Q�� �K�L�o�� �R�O�P�D�G�Õ�÷�Õ�� �N�D�G�D�U�� �V�R�V�\�D�O�O�L�N�W�H�Q�� �X�]�D�N�� �G�L�M�L�W�D�O�� �G�•�Q�\�D�G�D�� �E�X��
�\�R�N�V�X�Q�O�X�N�O�D�U�Õ�Q�Õ�� �\�D�� �G�D�� �L�K�W�L�\�D�o�O�D�U�Õ�Q�Õ�� �J�L�G�H�U�P�H�� �S�H�ú�L�Q�G�H�G�L�U���� �'�X�U�X�P�� �E�|�\�O�H�� �R�O�X�Q�F�D���K�H�U�� �J�•�Q �V�D�\�Õ�O�D�U�Õ�� �Y�H��
�L�o�H�U�L�N�O�H�U�L�� �K�Õ�]�O�D�� �D�U�W�D�Q�� �V�R�V�\�D�O�� �P�H�G�\�D�� �P�H�F�U�D�O�D�U�Õ�� �L�V�H�� �G�D�K�D�� �G�D�� �S�R�S�•�O�H�U�� �K�D�O�H�� �J�H�O�P�H�N�W�H�� �Y�H�� �L�Q�V�D�Q�O�D�U�� �J�•�Q�O�•�N��
�\�D�ú�D�P�G�D�N�L���G�X�\�J�X�����L�V�W�H�N���Y�H���D�U�]�X�O�D�U�Õ�Q�Õ���V�R�V�\�D�O���P�H�G�\�D�G�D���V�L�E�H�U���G�•�Q�\�D�Q�Õ�Q���G�L�O�L���L�O�H���D�Q�O�D�W�P�D�\�D���o�D�O�Õ�ú�P�D�N�W�D�G�Õ�U����
�6�L�E�H�U�� �G�•�Q�\�D�� �K�H�U�� �Q�H�� �N�D�G�D�U�� �V�Õ�Q�Õ�U�V�Õ�]�� �V�D�\�Õ�G�D�� �F�L�K�D�]���� �D�O�W�\�D�S�Õ�� �Y�H�� �N�X�O�O�D�Q�Õ�F�Õ�O�D�U�G�D�Q�� �R�O�X�ú�V�D�� �G�D�� �J�H�Q�H�O�� �D�Q�O�D�P�G�D��
�L�Q�V�D�Q�O�D�U���o�D�÷�O�D�U���E�R�\�X�Q�F�D���H�G�L�Q�G�L�÷�L���E�L�O�J�L�����E�L�U�L�N�L�P���Y�H���N�•�O�W�•�U�O�H�U�L���L�O�H���L�O�H�W�L�ú�L�P���N�X�U�P�D�N�W�D�G�Õ�U�����%�X�J�•�Q���N�X�O�O�D�Q�Õ�O�D�Q��
�\�•�]�O�H�U�F�H�� �V�R�V�\�D�O�� �P�H�G�\�D�� �D�U�D�o�O�D�U�Õ�Q�G�D�� �Q�H�U�H�G�H�\�V�H�� �N�X�O�O�D�Q�Õ�O�D�Q�� �G�L�O���D�\�Q�Õ�G�Õ�U���� �%�X�� �G�L�O�� �N�X�O�O�D�Q�Õ�F�Õ�O�D�U�Õ�Q�� �N�H�Q�G�L ya da 
�E�D�ú�N�D���N�X�O�O�D�Q�Õ�F�Õ�O�D�U�Õ�Q���S�D�\�O�D�ú�P�Õ�ú���R�O�G�X�N�O�D�U�Õ���L�o�H�U�L�N�O�H�U���K�D�N�N�Õ�Q�G�D���\�D�S�P�Õ�ú���R�O�G�X�÷�X���\�R�U�X�P�O�D�U���\�D���G�D���E�H�÷�H�Q�L-like 
�\�D�� �G�D�� �E�H�÷�H�Q�P�H�P�H-�X�Q�O�L�N�H�� �ú�H�N�O�L�Q�G�H�� �N�D�U�ú�Õ�P�Õ�]�D�� �o�Õ�N�P�D�N�W�D�G�Õ�U���� �'�D�K�D�V�Õ�� �V�R�Q�� �G�|�Q�H�P�G�H�� �P�H�ú�K�X�U�� �R�O�D�Q�� �G�X�\�J�X��
�D�Q�O�D�W�Õ�P�Õ�� �L�o�L�Q�� �R�O�X�ú�W�X�U�X�O�P�X�ú�� �|�]�H�O�� �N�D�U�D�N�W�H�U�O�H�U-emojiler kul�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U���� �6�R�V�\�D�O�� �P�H�G�\�D�� �E�X�J�•�Q�� �L�W�L�E�D�U�L�\�O�H��
�Q�H�U�H�G�H�\�V�H�� �G�•�Q�\�D�� �Q�•�I�X�V�X�Q�X�Q�� �\�D�U�Õ�V�Õ�Q�D�� �X�O�D�ú�P�Õ�ú�� �Y�H�� �K�H�U�� �\�D�ú�W�D�Q�� �K�H�U�� �J�U�X�S�W�D�Q�� �L�Q�V�D�Q�Õ�Q�� �H�\�O�H�P�G�H�� �E�X�O�X�Q�G�X�÷�X����
�S�D�\�O�D�ú�Õ�P���\�D�S�W�Õ�÷�Õ��dijital �E�L�U���S�O�D�W�I�R�U�P���G�X�U�X�P�X�Q�G�D�G�Õ�U�����%�X���N�D�G�D�U���I�D�]�O�D���N�X�O�O�D�Q�Õ�F�Õ���Z�H�E���������H�W�N�L�V�L���L�O�H���\�D�S�Õ�O�D�Q��
�S�D�\�O�D�ú�Õ�P�O�D�U�D �N�D�W�N�Õ�� �V�D�÷�O�D�P�D�N�W�D�� �\�D�� �G�D�� �E�L�]�]�D�W�� �S�D�\�O�D�ú�Õ�P�Õ�� �N�H�Q�G�L�V�L�� �R�O�X�ú�W�X�U�P�D�N�W�D�G�Õ�U���� �%�X�� �N�D�G�D�U�� �o�R�N�� �N�L�ú�L�Q�L�Q��
�N�X�O�O�D�Q�G�Õ�÷�Õ���Y�H�� �E�X�� �G�H�Q�O�L�� �\�R�÷�X�Q���L�o�H�U�L�÷�L�Q���R�O�G�X�÷�X��dijital �S�O�D�W�I�R�U�P�G�D�Q�� �D�Q�O�D�P�O�Õ���V�R�Q�X�o�O�D�U���o�Õ�N�D�U�P�D�N�� �P�•�P�N�•�Q��
�P�•�G�•�U�"���%�X���S�D�\�O�D�ú�Õ�P�O�D�U�G�D�Q���H�O�G�H���H�G�L�O�H�E�L�O�H�F�H�N���D�Q�O�D�P�O�Õ���Y�H�U�L�O�H�U���Q�H���L�ú�H���\�D�U�D�U? 

�.�Õ�V�D�F�D���'�X�\�J�X���6�H�Q�W�L�P�H�Q�W�����$�Q�D�O�L�]�L���'�$���G�H�Q�L�O�H�Q���V�R�V�\�D�O���P�H�G�\�D���R�U�W�D�P�O�D�U�Õ�Q�G�D�N�L���K�H�U���W�•�U�O�•���L�o�H�U�L�÷�L�Q��
�P�D�N�L�Q�H�� �|�÷�U�H�Q�L�P�L���P�D�F�K�L�Q�H�� �O�H�D�U�Q�L�Q�J���� �0�g���� �Y�H�� �\�D�S�D�\�� �]�H�N�k�� �D�O�J�R�U�L�W�P�D�O�D�U�Õ���D�U�W�L�I�L�F�L�D�O�� �L�Q�W�H�O�O�L�H�J�L�Q�F�H-AI) ile 
�L�ú�O�H�Q�H�U�H�N���D�Q�O�D�P�O�Õ���V�R�Q�X�o�O�D�U���H�O�G�H���H�W�P�H���V�•�U�H�F�L�Q�L���L�I�D�G�H���H�W�P�H�N�W�H�G�L�U�����*�•�Q�•�P�•�]�•�Q���H�Q���o�R�N���W�D�U�W�Õ�ú�Õ�O�D�Q���Y�H���H�U�L�ú�L�O�H�Q��
�W�H�N�Q�R�O�R�M�L���o�D�÷�Õ�Q�Õ�Q���K�Õ�]�Õ�Q�D���D�\�D�N���X�\�G�X�U�P�X�ú���R�O�D�Q���7�Z�L�W�W�H�U���N�L�W�O�H�O�H�U�L���H�Q���o�R�N���H�W�N�L�O�H�\�H�Q���E�L�U���D�O�D�Q���K�D�O�L�Q�H���J�H�O�P�L�ú�W�L�U����
�ø�ú�W�H�� �³�'�X�\�J�X�V�D�O���6�H�Q�W�L�P�H�Q�W���� �7�Z�L�W�W�H�U�� �$�Q�D�O�L�]�L�´�� �L�V�L�P�O�L�� �o�D�O�Õ�ú�P�D�G�D�� �E�X�� �V�R�V�\�D�O�� �P�H�G�\�D�� �R�U�W�D�P�Õ�� �K�H�G�H�I�� �D�O�Õ�Q�D�U�D�N��
�\�X�N�D�U�Õ�G�D�� �V�R�U�X�O�D�Q�� �V�R�U�X�O�D�U�D�� �F�H�Y�D�S�� �D�U�D�U�N�H�Q�� �P�X�O�W�L�G�L�V�L�S�O�L�Q�H�U�� �E�L�U�� �o�D�O�Õ�ú�P�D�� �L�O�H�� �\�D�S�Õ�O�D�Q�� �S�D�\�O�D�ú�Õ�P�O�D�U�G�D�Q�� �H�O�G�H��
�H�G�L�O�H�Q���D�Q�O�D�P�O�Õ���V�R�Q�X�o�O�D�U�Õ�Q���Q�D�V�Õ�O���Y�H���Q�H���ú�H�N�L�O�G�H���N�X�O�O�D�Q�Õ�O�D�F�D�÷�Õ���\�|�Q�•�Q�G�H���5�H�N�O�D�P���Y�H���3�D�]�D�U�O�D�P�D�G�D�Q���6�L�\�D�V�H�W�H����
�6�S�R�U�D���Y�H���W�R�S�O�X�P�X�Q���K�H�P�H�Q���K�H�U���D�O�D�Q�Õ���L�O�H���D�O�D�N�D�O�Õ���L�O�J�L�O�L���N�L�ú�L�O�H�U�H���I�L�N�L�U���Y�H�U�P�H���Y�H���J�H�Q�H�O���H�÷�L�O�L�P�O�H�U�L���W�U�H�Q�G�O�H�U�L����
�J�|�V�W�H�U�P�H���D�P�D�F�Õ���W�D�ú�Õ�P�D�N�W�D�G�Õ�U�� 

�%�X�� �o�D�O�Õ�ú�P�D�\�D�� �E�H�Q�]�H�� �G�D�K�D�� �|�Q�F�H�� �0�D�O�D�\�V�L�\�D�¶�G�D�� �$�O�L�]�D�� �6�D�U�O�D�Q���� �&�K�D�\�D�Q�L�W�� �1�D�G�D�P�� �Y�H�� �6�K�X�L�E�� �%�D�V�U�L��
�W�D�U�D�I�Õ�Q�G�D�Q�� �\�D�S�Õ�O�P�Õ�ú�� �o�D�O�Õ�ú�P�D�O�D�U�� �E�X�O�X�Q�P�D�N�W�D�G�Õ�U�� �>���@. �%�X�� �o�D�O�Õ�ú�P�D�G�D�� �L�Q�V�D�Q�O�D�U�Õ�Q�� �R�O�X�P�O�X�� �Y�H�\�D�� �R�O�X�P�V�X�]��
�G�X�\�J�X�O�D�U�Õ���•�]e�U�L�Q�G�H�� �o�D�O�Õ�ú�P�D�� �\�D�S�Õ�O�D�U�D�N�� �E�X�� �•�O�N�H�G�H�� �L�Q�V�D�Q�O�D�U�Õ�Q�� �G�X�\�J�X�� �K�D�U�L�W�D�V�Õ�Q�Õ�� �o�Õ�N�D�U�Õ�O�P�D�\�D�� �o�D�O�Õ�ú�Õ�O�P�Õ�ú�W�Õ�U. 
�$�\�U�Õ�F�D���$�P�H�U�L�N�D���E�L�U�O�H�ú�P�L�ú���G�H�Y�O�H�W�O�H�U�L�Q�G�H�������������V�H�o�L�P�O�H�U�L�Q�G�H���L�Q�V�D�Q�O�D�U�Õ�Q���G�•�ú�•�Q�F�H�O�H�U�L�Q�L���Y�H���W�X�W�W�X�N�O�D�U�Õ���V�L�\�D�V�L��
partileri anla�\�D�E�L�O�P�H�N�� �L�o�L�Q�� �+�D�R�� �:�D�Q�J�� �W�D�U�D�I�Õ�Q�G�D�Q�� �J�•�Q�H�\�� �&�D�O�L�I�R�U�Q�L�D�� �•�Q�L�Y�H�U�V�L�W�H�V�L�Q�G�H��bir �o�D�O�Õ�ú�P�D��
ya�S�Õ�O�P�Õ�ú�W�Õr [14]. �+�L�Q�G�L�V�W�D�Q�� �.�H�O�N�H�W�H�� �•�Q�L�Y�H�U�V�L�W�H�V�L�Q�G�H�� �1�L�S�X�Q�� �%�K�D�W�L�D�� �Y�H�� �6�D�U�D�W�K�� �.�U�L�V�K�Q�D�� �W�D�U�D�I�Õ�Q�G�D�Q��
�L�Q�V�D�Q�O�D�U�Õ�Q���P�H�Q�I�L���Y�H���P�•�V�S�H�W���G�X�\�J�X�O�D�U�Õ�Q�Õ���G�D�K�D���I�D�]�O�D���D�Q�O�D�\�D�E�L�O�P�H�N���D�G�Õ�Q�D��bir �o�D�O�Õ�ú�P�D���\�D�S�Õ�O�P�Õ�ú�W�Õ�U [15]. 

 
2. �'�8�<�*�8���$�1�$�/�ø�=�ø 
 

�*�•�Q�O�•�N���\�D�ú�D�P�G�D���L�Q�V�D�Q�O�D�U���N�D�U�ú�Õ�O�D�ú�W�Õ�N�O�D�U�Õ���R�O�D�\�O�D�U���N�D�U�ú�Õ�V�Õ�Q�G�D���N�D�U�D�U���Y�H�U�P�H�N���]�R�U�X�Q�G�D���N�D�O�Õ�U�O�D�U�����7�D�P��
�G�D�� �E�X�� �H�V�Q�D�G�D�� �\�D�ú�D�Q�Õ�O�D�Q�� �V�Õ�N�Õ�Q�W�Õ�� �N�L�ú�L�O�H�U�� �L�o�L�Q�� �W�D�P�� �G�D�� �N�D�W�O�D�Q�Õ�O�P�D�]�� �E�L�U�� �V�•�U�H�o�� �K�D�O�L�Q�H�� �J�H�O�P�H�N�W�H�G�L�U���� �+�D�Q�J�L��
�D�U�D�E�D�\�Õ���D�O�V�D�P�"���+�D�Q�J�L�� �P�R�G�H�O���R�O�V�D�"���3�L�ú�P�D�Q���R�O�X�U���P�X�\�X�P�"�� �*�L�E�L���V�R�U�X�O�D�U���L�Q�V�D�Q�O�D�U�Õ���V�Õ�N�Õ�Q�W�Õ�\�D���V�R�N�P�D�N�W�D���Y�H��
�\�D�ú�D�P�� �V�W�D�Q�G�D�U�W�O�D�U�Õ�Q�Õ�� �G�•�ú�•�U�P�H�N�W�H�G�L�U���� �'�X�\�J�X�� �D�Q�D�O�L�]�L�Q�L�� �E�L�U�� �I�L�N�L�U�� �P�D�G�H�Q�F�L�O�L�÷�L�� �R�O�D�U�D�N�� �J�|�U�H�Q�� �,�O�O�L�Q�R�L�V��
�8�Q�L�Y�H�U�V�L�W�H�V�L�Q�G�H�Q���%�L�Q�J���/�L�X�����'�$�¶�Q�L�Q���L�Q�V�D�Q�O�D�U�Õ�Q���W�D�P���G�D���E�X���N�D�U�D�U�V�Õ�]�O�Õ�N���L�o�H�U�L�V�L�Q�G�H�N�L���G�X�U�X�P�O�D�U�Õ���L�o�L�Q���E�L�U���I�L�N�L�U��
�Y�H�U�L�F�L���R�O�D�U�D�N���J�|�U�•�O�H�E�L�O�H�F�H�÷�L�Q�G�H�Q��bahsetmektedir [1]. 

�%�X�� �o�D�O�Õ�ú�P�D�� �H�V�Q�D�V�Õ�Q�G�D�� �N�L�ú�L�O�H�U�L�Q�� �D�Q�O�Õ�N�� �R�O�D�U�D�N�� �S�D�\�O�D�ú�Õ�P�� �\�D�S�W�Õ�N�O�D�U�Õ�� �7�Z�L�W�W�H�U�� �L�V�L�P�O�L�� �V�R�V�\�D�O�� �P�H�G�\�D��
�K�H�G�H�I�� �R�O�D�U�D�N�� �D�O�Õ�Q�P�Õ�ú�W�Õ�U���� �ø�Q�V�D�Q�O�D�U�� �G�X�\�J�X�� �G�X�U�X�P�O�D�U�Õ�Q�Õ�� �J�H�Q�H�O�O�L�N�O�H�� �N�H�O�L�P�H�O�H�U�H�� �G�|�N�H�U�H�N�� �L�I�D�G�H�� �H�G�H�U�O�H�U�� �>���@������
�.�L�ú�L�O�H�U�L�Q���\�D�S�P�Õ�ú���R�O�G�X�N�O�D�U�Õ���S�D�\�O�D�ú�Õ�P�O�D�U�Õ���P�•�V�S�H�W�����P�H�Q�I�L���Y�H���W�D�U�D�I�V�Õ�]���R�O�D�U�D�N���•�o���J�U�X�E�D���D�\�Õ�U�D�E�L�O�L�U�L�]�����*�•�Q�O�•�N��
�K�D�\�D�W�W�D���I�L�N�L�U�O�H�U���Y�H�� �S�D�\�O�D�ú�Õ�P�O�D�U���H�Q�� �J�H�Q�H�O���R�O�D�U�D�N���E�X���ú�H�N�L�O�G�H�� �V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�Õ�O�D�E�L�O�L�U�����0�X�W�O�X�O�X�N���� �K�H�\�H�F�D�Q�����Q�H�ú�H����
�•�P�L�W���� �V�H�Y�L�Q�o�� �J�L�E�L�� �G�X�\�J�X�� �E�D�U�Õ�Q�G�Õ�U�D�Q�� �L�I�D�G�H�O�H�U�� �P�•�V�S�H�W�� �L�N�H�Q���� �N�L�Q���� �Q�H�I�U�H�W���� �N�R�U�N�X���� �•�P�L�W�V�L�]�O�L�N���� �V�D�Y�D�ú���� �|�O�•�P����
�K�Õ�U�V�� �J�L�E�L�� �G�X�\�J�X�� �E�D�U�Õ�Q�G�Õ�U�D�Q�� �L�I�D�G�H�O�H�U�� �L�V�H�� �P�H�Q�I�L�� �Y�H�� �N�L�ú�L�O�H�U�L�Q�� �R�E�M�H�F�W�L�I�� �R�O�D�U�D�N�� �G�X�U�X�P�� �E�L�O�G�L�U�P�H�O�H�U�L�� �\�D�Q�L��
�D�N�W�D�U�Õ�P���F�•�P�O�H�O�H�U�L�� �J�L�E�L�� �L�I�D�G�H�O�H�U���L�O�H���G�L�÷�H�U���L�N�L�� �J�U�X�E�D�� �G�D���D�L�W���R�O�D�P�D�\�D�F�D�N���L�I�D�G�H�O�H�U���W�D�U�D�I�V�Õ�]�� �G�X�\�J�X�O�D�U���R�O�D�U�D�N��
ifade edilir. 
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 �����������\�Õ�O�Õ�Q�G�D���7�Z�L�W�W�H�U���E�X�J�•�Q �L�W�L�E�D�U�L�\�O�H���D�\�O�Õ�N�����������P�L�O�\�R�Q���D�N�W�L�I���N�X�O�O�D�Q�Õ�F�Õ�V�Õ���Y�H���J�•�Q�O�•�N�����������P�L�O�\�R�Q��
�D�G�H�W���W�Z�H�H�W���S�D�\�O�D�ú�Õ�P�Õ���L�O�H���G�•�Q�\�D�Q�Õ�Q���H�Q���E�•�\�•�N���V�R�V�\�D�O���P�H�G�\�D���D�U�D�o�O�D�U�Õ�Q�G�D�Q���E�L�U�L�G�L�U���>���@�������6�D�Q�L�\�H�G�H���\�D�N�O�D�ú�Õ�N������
�P�L�O�\�R�Q�� �D�G�H�W�� �W�Z�H�H�W�L�Q�� �D�W�Õ�O�G�Õ�÷�Õ�� �E�X�� �R�U�W�D�P�G�D�Q�� �D�Q�O�Õ�N�� �R�O�D�U�D�N�� �G�R�÷�U�X�� �ú�H�N�L�O�G�H�� �G�X�\�J�X�� �D�Q�D�O�L�]�L�� �\�D�Smak bir insan 
�L�o�L�Q���P�•�P�N�•�Q���G�H�÷�L�O�G�L�U���� �2�� �\�•�]�G�H�Q�� �E�|�\�O�H�V�L�Q�H���E�•�\�•�N�� �Y�H�U�L�Q�L�Q���R�O�G�X�÷�X�� �E�L�U���R�U�W�D�P�G�D�� �Y�H�U�L�O�H�U���L�\�L�� �W�D�Q�Õ�P�O�D�Q�P�Õ�ú��
�E�L�O�J�L�V�D�\�D�U���G�H�V�W�H�N�O�L���<�D�S�D�\���=�H�N�k���$�O�J�R�U�L�W�P�D�O�D�U�Õ���N�X�O�O�D�Q�D�Q���\�D�]�Õ�O�Õ�P�O�D�U�Õ�Q���L�ú�L�G�L�U���>���@�� 
 
 
3. �0�$�7�(�5�<�$�/���9�(���<�g�1�7�(�0�/�(�5 
 
 Bu �o�D�O�Õ�ú�P�D�G�D���J�•�Q�•�P�•�]�G�H���G�L�O���L�ú�O�H�P�H�G�H���H�Q���o�R�N���N�X�O�O�D�Q�Õ�O�D�Q���S�U�R�J�U�D�P�O�D�P�D���G�L�O�L���R�O�D�Q���3�\�W�K�R�Q 3.6  [5] 
�Y�H�� �'�M�D�Q�J�R�� �:�H�E�� �)�U�D�P�H�Z�R�U�N�� �>���@�� �� �W�H�U�F�L�K�� �H�G�L�O�P�L�ú�W�L�U���� �d�D�O�Õ�ú�P�D�Q�Õ�Q�� �D�Q�O�D�P�O�Õ�� �V�R�Q�X�o�O�D�U�� �Y�H�U�H�E�L�O�P�H�V�L�� �L�o�L�Q�� �L�O�N��
�|�Q�F�H�� �•�o�� �G�X�\�J�X�G�D�Q�� �E�L�U�L�V�L�\�O�H�� �H�W�L�N�H�W�O�H�Q�P�L�ú�� �R�O�D�Q�� �J�H�Q�L�ú�� �E�L�U�� �V�|�]�O�•�N���F�R�U�S�X�V���� �R�O�X�ú�W�X�U�X�O�P�X�ú�W�X�U���� �%�X�� �V�|�]�O�•�÷�•�Q��
�R�O�X�ú�W�X�U�X�O�P�D�V�Õ�� �Y�H�� �D�Q�O�Õ�N�� �R�O�D�U�D�N�� �K�H�U�K�D�Q�J�L�� �E�L�U�� �7�Z�L�W�W�H�U�� �N�X�O�O�D�Q�Õ�F�Õ�V�Õ�Q�Õ�Q�� �W�Z�H�H�W�O�H�U�L�Q�L�� �D�Q�D�O�L�]�� �H�G�H�E�L�O�P�H�N�� �L�o�L�Q��
�7�Z�L�W�W�H�U�� �*�H�O�L�ú�W�L�U�L�F�L��API �N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U�� �>���@, Twython [8]  isimli Pyhton API ile Twitter verileri 
�o�H�N�L�O�P�L�ú�W�L�U���� �3�U�R�J�U�D�P�G�D�� �•�o�� �V�H�N�P�H�� �E�X�O�X�Q�P�D�N�W�D�G�Õ�U���� �ø�O�N�� �V�H�N�P�H�G�H�� ������ �5�H�V�L�P�G�H�� �J�|�U�•�O�G�•�÷�•�� �•�]�H�U�H�� �J�L�U�L�O�H�Q��
�W�Z�L�W�W�H�U�� �N�X�O�O�D�Q�Õ�F�Õ�V�Õ�Q�Õ�Q�� �V�R�Q�� �������� �W�Z�L�W�L�� �D�Q�D�O�L�]�� �H�G�L�O�P�L�ú�� �R�O�D�U�D�N�� �J�H�O�P�H�N�W�H�G�L�U���� �ø�N�L�Q�F�L�� �V�H�N�P�H�G�H�� ������ �5�H�V�L�P�G�H��
�J�|�U�•�O�G�•�÷�•���J�L�E�L���F�R�U�S�X�V�D���G�L�Q�D�P�L�N���R�O�D�U�D�N���H�N�O�H�P�H���\�D�S�D�E�L�O�P�H�N���L�o�L�Q���E�L�U���W�Z�L�W�W�H�U���D�G�U�H�V�L���J�L�U�L�O�P�H�N�W�H�G�L�U�����*�L�U�L�O�H�Q��
�N�X�O�O�D�Q�Õ�F�Õ�\�D�� �D�L�W�� �R�O�D�Q�� �W�Z�H�H�W�O�H�U�� �E�X�U�D�G�D�� �V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�Õ�O�G�Õ�N�W�D�Q�� �V�R�Q�U�D�� �F�R�U�S�X�V�D�� �H�W�L�N�H�W�O�H�Q�P�L�ú�� �R�O�D�U�D�N��
�N�D�\�G�H�G�L�O�P�H�N�W�H�G�L�U���� �h�o�•�Q�F�•�� �V�H�N�P�H�G�H�� �L�V�H�� ������ �Y�H�� ������ �5�H�V�L�P�G�H�Q�� �D�Q�O�D�ú�Õ�O�D�F�D�÷�Õ�� �•�]�H�U�H�� �F�R�U�S�X�Vt�D�N�L�� �W�•�P�� �Y�H�U�L�O�H�U��
�J�|�U�•�Q�W�•�O�H�Q�H�E�L�O�P�H�N�W�H�� �Y�H�� �J�H�U�H�N�W�L�÷�L�Q�G�H�� �G�•�]�H�O�W�P�H�� �\�D�� �G�D�� �V�L�O�P�H�� �L�ú�O�H�P�H�� �J�H�U�o�H�N�O�H�ú�W�L�U�L�O�P�H�N�W�H�G�L�U���� �7�Z�L�W�Wer 
�N�X�O�O�D�Q�G�Õ�÷�Õ�P�Õ�]��API �V�D�\�H�V�L�Q�G�H���E�L�]�H���-�6�2�1���I�R�U�P�D�W�Õ�Q�G�D���E�L�U���Y�H�U�L���G�|�Q�P�H�N�W�H�G�L�U���>���@�������%�X���Y�H�U�L���L�o�L�Q�G�H�����������G�D�Q��
fazla �|�]�H�O�O�L�N �R�O�D�U�D�N�� �W�D�Q�Õ�P�O�D�Q�D�Q�� �Y�H�U�L�� �P�H�Y�F�X�W�� �R�O�X�S�� �8�7�)-���� �R�O�D�U�D�N�� �N�R�G�O�D�Q�P�Õ�ú�� �Y�H�U�L�� �-�6�2�1�� �R�O�D�U�D�N��
�Y�H�U�L�O�P�H�N�W�H�G�L�U���� �7�Z�L�W�W�H�U�Õ�Q�� �E�X�� �o�D�O�Õ�ú�P�D�� �P�D�Q�W�Õ�÷�Õ�� �Y�H�� �7�•�U�N�o�H�� �D�O�I�D�E�H�Q�L�Q�� �8�7�)-���� �L�o�L�Q�G�H�� �R�O�P�D�V�Õ�Q�G�D�Q�� �G�R�O�D�\�Õ��
�S�U�R�J�U�D�P�Õ�P�Õ�]�G�D�� �3�\�W�K�R�Q �������� �W�H�U�F�L�K�� �H�G�L�O�P�L�ú�W�L�U���� �$�6�&�,�,�� �I�R�U�P�D�W�Õ�� �N�X�O�O�D�Q�D�Q�� �E�L�U�o�R�N�� �S�U�R�J�U�D�P�O�D�P�D dili ve 
twitter API �7�•�U�N�o�H���N�D�U�D�N�W�H�U�O�H�U�G�H���P�X�K�W�H�P�H�O���\�D�U�D�W�D�F�D�N�O�D�U�Õ���V�Õ�N�Õ�Q�W�Õ�O�D�U�G�D�Q���G�R�O�D�\�Õ���E�X���W�H�U�F�L�K���\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� 
 

 
Resim 1. Son 200 tweet analizi 

 
   

 
Resim 2�����&�R�U�S�X�V�¶�D���G�L�Q�D�P�L�N���H�N�O�H�P�H 
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Resim 3�����&�R�U�S�X�V�¶�G�D�N�L���W�•�P���Y�H�U�L�O�H�U�L�Q���J�|�U�•�Q�W�•�O�H�Q�P�H�V�L 

 
 

 
Resim 4. �&�R�U�S�X�V�¶�G�D�N�L���Y�H�U�L�O�H�U�L�Q���G�•�]�H�Q�O�H�Q�P�H�V�L 

 
�3�U�R�J�U�D�P�Õ�Q�� �H�W�N�L�O�L�� �o�D�O�Õ�ú�D�E�L�O�P�H�V�L�� �Y�H�� �G�R�÷�U�X�� �V�R�Q�X�F�X�� �Y�H�U�H�E�L�O�P�H�V�L�� �L�o�L�Q�� �F�R�U�S�X�V�D�� �H�N�O�H�Q�H�F�H�N�� �R�O�D�Q�� �Y�H�U�L�O�H�U��
�•�]�H�U�L�Q�G�H���W�H�P�L�]�O�H�P�H���L�ú�O�H�P�L���\�D�S�Õ�O�P�Õ�ú�W�Õ�U�������3�\�W�K�R�Q���S�U�R�J�U�D�P�Õ�Q�Õ�Q���H�W�N�L�O�L���N�D�W�D�U���L�ú�O�H�P�L���R�O�D�Q���5�H�J�H�[���.�•�W�•�S�K�D�Q�H�V�L��
�N�X�O�O�D�Q�Õ�O�P�Õ�ú���Y�H���|�]�H�O�O�L�N�O�H���Q�R�N�W�D�O�D�P�D���L�ú�D�U�H�W�O�H�U�L�����#�����������5�7�����O�L�Q�N�O�H�U���J�L�E�L���J�H�U�H�N�V�L�]���N�D�U�D�N�W�H�U�O�H�U���W�H�P�L�]�O�H�Q�P�L�ú�W�L�U���� 
 
 �7�•�P�� �E�X�� �L�ú�O�H�P�O�H�U�G�H�Q�� �V�R�Q�U�D�� �$�M�D�[�� �Y�H�� �-�T�X�H�U�\�� �J�L�E�L�� �G�L�Q�D�P�L�N�O�L�N�� �V�D�÷�O�D�\�D�Q�� �W�H�N�Q�R�O�R�M�L�O�H�U�� �V�D�\�H�V�L�Q�G�H��
�N�X�O�O�D�Q�Õ�F�Õ�� �N�H�Q�G�L�V�L�Q�H�� �J�|�V�W�H�U�L�O�H�Q�� �W�Z�L�W�O�H�U�G�H�Q�� �K�D�Q�J�L�� �V�Õ�Q�Õ�I�D�� �X�\�J�X�Q�V�D�� �R�Q�D�� �J�|�U�H�� �F�R�U�S�X�V�D���V�|�]�O�•�÷�H���� �N�D�\�G�H�G�H�U����
�6�|�]�O�•�N���V�L�V�W�H�P���L�o�L�Q�G�H���E�L�U���-�6�2�1���G�R�V�\�D�V�Õ�G�Õ�U���Y�H���Y�H�U�L�O�H�U���-�6�2�1���R�E�M�H�O�Hri olarak kaydedilir: 
 
  [{ "text" : ���7�H�N�Y�D�Q�G�R�G�D�������D�O�W�Õ�Q�������E�U�R�Q�]��, "label" : "pos" }]  
 
���������.�X�O�O�D�Q�Õ�O�D�Q���$�O�J�R�U�L�W�P�D�O�D�U�� 
 
 �7�Z�L�W�W�H�U�� �'�X�\�J�X�� �$�Q�D�O�L�]�L�� �L�ú�O�H�P�L�Q�G�H�� �&�R�U�S�X�V�� �R�O�X�ú�W�X�U�X�O�G�X�N�W�D�Q�� �V�R�Q�U�D�N�L�� �D�ú�D�P�D�� �0�D�N�L�Q�H�� �g�÷�U�H�Q�L�P�L��
�J�H�U�o�H�N�O�H�ú�W�L�U�P�H�N�� �Y�H�� �<�D�S�D�\�� �=�H�N�k�� �$�O�J�R�U�L�W�P�D�O�D�U�Õ�� �L�O�H�� �D�Q�O�D�P�O�Õ�� �V�R�Q�X�o�O�D�U�� �o�Õ�N�D�U�P�D�\�D�� �o�D�O�Õ�ú�P�D�N�W�Õ�U���� �'�R�÷�D�O�� �'�L�O��
�ø�ú�O�H�P�H�� �7�H�N�Q�L�N�O�H�U�L�Q�L�Q-�$�O�J�R�U�L�W�P�D�O�D�U�Õ�Q�Õ�Q�� �E�D�ú�Õ�Q�G�D�� �J�H�O�H�Q�� �1�D�L�Y�H�� �%�D�\�H�V���� �.�D�U�D�U�� �$�÷�D�F�Õ�� �Y�H�� �1-Gram Analiz 
�\�|�Q�W�H�P�O�H�U�L�� �\�D�S�Õ�O�D�Q�� �o�D�O�Õ�ú�P�D�O�D�U�G�D�� �G�R�÷�U�X�� �V�R�Q�X�o�� �Y�H�U�H�E�L�O�P�H�V�L�� �L�o�L�Q�� �N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� �h�o�� �D�O�J�R�U�L�W�P�D�\�D�� �G�D�� �D�\�Q�Õ��
�Y�H�U�L���V�H�W�L���X�\�J�X�O�D�Q�P�Õ�ú���Y�H���D�\�Q�Õ���J�L�U�G�L�O�H�U�H���Y�H�U�G�L�N�O�H�U�L���V�R�Q�X�o�O�D�U���W�D�E�O�D�G�D���V�Õ�U�D�V�Õ�\�O�D���N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�P�Õ�ú�W�Õ�U���� 
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�������������1�D�w�Y�H���%�D�\�H�V��[10] 
 
Bayes teori�P�L���E�L�U���R�O�D�\�Õ�Q���N�H�Q�G�L�V�L���L�O�H���L�O�L�ú�N�L�O�L���R�O�D�\�O�D�U�Õ�Q���J�H�U�o�H�N�O�H�ú�P�H���ú�D�U�W�Õ�Q�D���E�D�÷�O�Õ���R�O�G�X�÷�X�Q�X���R�U�W�D�\�D��

�N�R�\�D�Q���L�V�W�D�W�L�V�W�L�N�V�H�O���E�L�U���W�H�R�U�L�G�L�U�����'�L�O���L�ú�O�H�P�H���D�O�J�R�U�L�W�P�D�O�D�U�Õ���D�U�D�V�Õ�Q�G�D���Y�H�U�G�L�÷�L���V�R�Q�X�o�O�D�U���V�D�\�H�V�L�Q�G�H���H�Q���S�R�S�•�O�H�U��
�R�O�D�Q���Y�H���G�R�÷�U�X�O�X�÷�D���H�Q���\�D�N�Õ�Q���V�R�Q�X�o���Y�H�U�H�Q���D�O�J�R�U�L�W�P�D�O�D�U�G�D�Q���E�L�U�L�G�L�U�� 

 

     (1) 
�%�X���N�D�U�ú�Õ�O�D�ú�W�Õ�U�P�D�G�D���E�L�U���V�R�Q�U�D�N�L���N�H�O�L�P�H�Q�L�Q���P�X�W�O�D�N�D���E�L�U���|�Q�F�H�N�L�\�O�H���E�D�÷�O�Õ���ú�D�U�W�Õ���J�|�] �|�Q�•�Q�H���D�O�Õ�Q�D�U�D�N��

�\�D�S�Õ�O�D�Q�� �E�L�U�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�P�D�� �V�|�] konusudur. Bu k�D�U�ú�Õ�O�D�ú�W�Õ�U�P�D�O�D�U�Õ�� �\�D�S�D�E�L�O�P�H�N�� �L�o�L�Q TextBlob [11] isimli 
�3�\�W�K�R�Q�� �N�•�W�•�S�K�D�Q�H�V�L�� �N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� �%�X�� �N�•�W�•phane N�/�7�.�� �>�����@�� �� �L�V�L�P�O�L�� �G�R�÷�D�O�� �G�L�O�� �L�ú�O�H�P�H�� �N�•�W�•�S�K�D�Q�H�V�L�Q�L��
�N�X�O�O�D�Q�P�D�N�W�D�G�Õ�U�����%�X���N�D�U�ú�Õ�O�D�ú�W�Õ�U�P�D���V�D�\�H�V�L�Q�G�H���H�Q���V�R�Q���N�H�O�L�P�H���R�O�D�U�D�N���H�W�L�N�H�W���N�D�E�X�O���H�G�L�O�P�H�N�W�H�G�L�U�����(�W�L�N�H�W�O�H�U�G�H��
�L�V�H���F�•�P�O�H�Q�L�Q���R�O�X�P�O�X�����R�O�X�P�V�X�]���Y�H�\�D���W�D�U�D�I�V�Õ�]���R�O�G�X�÷�X���L�O�H���L�O�J�L�O�L�������I�D�U�N�O�Õ���H�W�L�N�H�W���V�|�] konusudur. Her bir tweet 
�L�o�L�Q���D�\�U�Õ���D�\�U�Õ���V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�P�D���\�D�S�Õ�O�Õ�S���W�•�P���H�W�L�N�H�W�O�H�U�H���E�H�Q�]�H�U�O�L�N���R�U�D�Q�Õ���R�Q�G�D�O�Õ�N���V�D�\�Õ���R�O�D�U�D�N���Y�L�U�J�•�O�G�H�Q���V�R�Q�U�D������
�K�D�Q�H�V�L���\�X�Y�D�U�O�D�Q�D�U�D�N���N�X�O�O�D�Q�Õ�F�Õ�\�D���J�|�V�W�H�U�L�O�P�H�N�W�H�G�L�U�� 

 
�1�D�L�Y�H�� �%�D�\�H�V�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�P�D�� �o�R�N�� �N�•�o�•�N�� �N�•�W�•�S�K�D�Q�H�O�H�U�G�H�� �G�D�K�L�� �G�R�÷�U�X�O�X�N�� �R�O�D�U�D�N�� �J�D�\�H�W�� �J�•�]�H�O��

�V�R�Q�X�o�O�D�U���Y�H�U�H�Eilmektedir. 
 
�������������.�D�U�D�U���$�÷�D�F�Õ�����'�H�F�L�V�L�R�Q���7�U�H�H����[13] 
 
�.�D�U�D�U���$�÷�D�F�Õ���D�O�J�R�U�L�W�P�D�V�Õ���R�O�X�ú�W�X�U�P�X�ú���R�O�G�X�÷�X�P�X�]���V�|�]�O�•�N�W�H�N�L���K�H�U �E�L�U���F�•�P�O�H�\�L���H�O�H���D�O�D�U�D�N���E�L�U���N�D�U�D�U��

�P�H�N�D�Q�L�]�P�D�V�Õ�� �R�O�X�ú�W�X�U�P�D�N�W�D�G�Õ�U���� �ø�N�L�O�L�� ���G�R�÷�U�X-�\�D�Q�O�Õ�ú�� �%�L�Q�D�U�\���� �ú�H�N�L�O�G�H�� �K�H�U �E�L�U�� �G�X�U�X�P�� �G�D�O�O�D�Q�P�D�N�W�D�G�Õ�U���� �(�Q��
nihayetinde �Y�H�U�L�O�H�Q�� �J�L�U�G�L�V�L�� �E�L�]�H�� �E�X�� �N�D�U�D�U�� �D�÷�D�F�Õ�� �•�]�H�U�L�Q�G�H�� �\�•�U�•�W�H�U�H�N�� �H�Q�� �G�R�÷�U�X�� �V�R�Q�X�F�X�� �Y�H�U�P�H�\�L��
�D�P�D�o�O�D�P�D�N�W�D�G�Õ�U�� 

 �%�X�� �D�O�J�R�U�L�W�P�D�Q�Õ�Q�� �N�X�O�O�D�Q�Õ�P�Õ�� �G�D�� �7�H�[�W�%�O�R�E�� �Y�H�� �1�/�7�.�� �.�•�W�•�S�K�D�Q�H�V�L�� �L�O�H�� �P�•�P�N�•�Q�� �R�O�P�D�N�W�D�G�Õ�U����
�7�H�[�W�%�O�R�E�� �N�•�W�•�S�K�D�Q�H�V�L�� �1�/�7�.�� �V�D�\�H�V�L�Q�G�H�� �V�D�K�L�S�� �R�O�P�X�ú�� �R�O�G�X�÷�X�� �'�H�F�L�V�L�R�Q�7�U�H�H�&�O�D�V�V�L�I�L�H�U�� �L�V�L�P�O�L�� �V�Õ�Q�Õ�I�Õ��
sayesinde kulla�Q�Õ�F�Õ�O�D�U�D���E�X���D�O�J�R�U�L�W�P�D���L�O�H���V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�P�D���\�D�S�D�E�L�O�P�H���L�P�N�k�Q�Õ���Y�H�U�H�E�L�O�P�H�N�W�H�G�L�U�� 

�%�X���V�Õ�Q�Õ�I�Õ�Q���E�L�U���|�]�H�O�O�L�÷�L���G�H���\�D�U�D�W�Õ�O�D�Q���'�H�F�L�V�L�R�Q�7�U�H�H���\�D�S�Õ�V�Õ�Q�Õ���S�U�H�H�W�\�S�U�L�Q�W���L�V�L�P�O�L���P�H�W�R�G�X���L�O�H���E�L�]�O�H�U�H��
verebilmesidir. 

�'�L�N�N�D�W�� �o�H�N�H�Q�� �H�Q�� �|�Q�H�P�O�L�� �|�]�H�O�O�L�N�� �'�H�F�L�V�L�R�Q�7�U�H�H�� �D�O�J�R�U�L�W�P�D�V�Õ�Q�Õ�Q�� �N�•�o�•�N�� �N�•�W�•�S�K�D�Q�H�O�H�U�G�H�� �E�D�]�H�Q��
�\�D�Q�O�Õ�ú�� �V�R�Q�X�o�O�D�U�� �Y�H�U�V�H�� �G�H�� �N�•�W�•�S�K�D�Q�H�Q�L�Q�� �E�•�\�•�P�H�V�L�� �K�D�O�L�Q�G�H�� �G�R�÷�U�X�O�X�N�� �G�H�÷�H�U�L�� ���¶�H�� �\�D�Q�L�� ���������¶�H��
�\�D�N�O�D�ú�P�D�N�W�D�G�Õ�U�� 

 
3.1.3 N-Gram Analizi  
 
N-Gram analiz verilen texti n-�J�U�D�P�O�D�U�D�� �D�\�Õ�U�D�U�D�N�� �H�Q�� �o�R�N�� �E�H�Q�]�H�U�� �ú�H�N�L�O�G�H�� �E�L�]�H�� �V�|�]�O�•�N�W�H�N�L 

kelimeyi vermektedir. Bu haliyle N-�*�U�D�P���D�Q�D�O�L�]�L�Q�L���N�X�O�O�D�Q�P�D�N���o�R�N���P�•�P�N�•�Q���J�|�]�•�N�P�H�P�H�N�W�H�G�L�U�����d�•�Q�N�•��
�N�•�W�•�S�K�D�Q�H�G�H�� �W�•�P�� �Y�H�U�L�O�H�U�� �E�L�U�O�L�N�W�H�� �W�Xt�X�O�P�D�N�W�D�G�Õ�U���� �%�X�� �\�•�]�G�H�Q�� �D�Q�D�O�L�]�� �D�ú�D�P�D�V�Õ�Q�G�D�� �N�•�W�•�S�K�D�Q�H�G�H�N�L�� �Y�H�U�L�O�H�U�L��
�V�D�Q�D�O�� �R�O�D�U�D�N�� ���� �I�D�U�N�O�Õ�� �V�|�]�O�•�÷�H�� �o�H�Y�L�U�P�H�N�W�H�� �Y�H�� �K�H�U �E�L�U�� �N�•�W�•�S�K�D�Q�H�G�H�N�L�� �H�Q�� �o�R�N�� �E�H�Q�]�H�U�� �R�O�D�Q�Õ�Q�Õ�Q�� �R�U�D�Q�O�D�U�Õ��
�N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�P�D�N�W�D�G�Õ�U�����%�|�\�O�H�F�H���D�Q�D�O�L�]���H�G�L�O�P�H�N���L�V�W�H�Q�H�Q���W�Z�H�H�W�L�Q���H�Q �o�R�N���K�D�Q�J�L���O�D�E�H�O�¶�H���E�H�Q�]�H�G�L�÷�L���K�D�N�N�Õ�Q�G�D��
bize fikir vermektedir. 

 
4. �$�/�*�2�5�ø�7�0�$�/�$�5�,�1���.�$�5�ù�,�/�$�ù�7�,�5�,�/�0�$�6�, 
 
 �+�H�U�� �•�o�� �D�O�J�R�U�L�W�P�D�� �G�D�� �7�H�[�W�%�O�R�E�� �Y�H�� �1�/�7�.�� �N�•�W�•phaneleri �V�D�\�H�V�L�Q�G�H�� �N�X�O�O�D�Q�Õ�O�P�D�N�W�D�� �Y�H�� �D�Q�D�O�L�]��
edilmek istenen kullan�Õ�F�Õ�Q�Õ�Q���W�Z�H�H�W�O�H�U�L���W�H�N���W�H�N���V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�Õ�O�P�Dkta�G�Õ�U (Tablo 1). 
 �.�•�o�•�N�� �N�•�W�•p�K�D�Q�H�O�H�U�G�H�� �H�Q�� �G�R�÷�U�X�� �V�R�Q�X�o�O�D�U�� �1�D�L�Y�H�� �%�D�\�H�V�� �L�O�H�� �D�O�Õ�Q�Õ�U�N�H�Q�� �N�•�W�•�S�K�D�Q�H�� �E�•�\�•�G�•�N�o�H��
�.�D�U�D�U�� �D�÷�D�F�Õ�Q�Õ�Q�� �G�D�K�D�� �G�R�÷�U�X�� �F�H�Y�D�S�O�D�U�� �Y�H�U�G�L�÷�L�� �R�U�W�D�\�D���o�Õ�N�P�D�N�W�D�G�Õ�U���� �1�B�J�U�D�P�� �D�Q�D�O�L�]�G�H�� �L�Ve sanal olarak 
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�R�O�X�ú�W�X�U�X�O�P�X�ú�� �N�•�W�•�S�K�D�Q�H�O�H�U�G�H�Q�� �H�Q�� �o�R�N�� �E�H�Q�]�H�\�H�Q�� �W�Z�H�H�W�O�H�U�L�Q�� �R�U�D�Q�O�D�U�Õ�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�P�D�N�W�D�� �Y�H�� �Q�H�W�L�F�H�� �G�H��
�H�Q�o�R�N���E�H�Q�]�H�\�H�Q�L�Q���O�D�E�H�O�¶�L���D�Q�D�O�L�]���H�G�L�O�H�Q���W�Z�H�H�W�L�Q���O�D�E�H�O�¶�Õ���N�D�E�X�O���H�G�L�O�P�H�N�W�H�G�L�U�� 
 
�7�D�E�O�R���������.�X�O�O�D�Q�Õ�O�D�Q���D�O�J�R�U�L�W�P�D�O�D�U�Õ�Q���N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�P�D�V�Õ 
 
�1�D�w�Y�H���%�D�\�H�V Decision Tree N-Gram 
%98.8 %93.1 %73.9 
 
�������6�2�1�8�d 
�'�X�\�J�X�V�D�O�� �7�Z�L�W�W�H�U�� �$�Q�D�O�L�]�L���� �J�H�O�L�ú�H�Q�� �W�H�N�Q�R�O�R�M�L�� �V�D�\�H�V�L�Q�G�H�� �L�Q�V�D�Q�O�D�U�Õ�Q�� �L�O�L�ú�N�L�O�H�U�L�Q�L�Q�� �V�L�E�H�U�� �k�O�H�P�H�� �N�D�\�P�D�V�Õ�� �Y�H��
�Q�H�U�H�G�H�\�V�H�� �W�•�P�� �G�X�\�J�X�� �Y�H�� �G�•�ú�•�Q�F�H�O�H�U�L�Q�L�Q�� �E�X�� �S�O�D�W�I�R�U�P�O�D�U�G�D�� �L�I�D�G�H��etmelerinin bir sonucu olarak bu 
�R�U�W�D�P�G�D�� �S�D�\�O�D�ú�Õ�O�D�Q�� �L�o�H�U�L�N�O�H�U�G�H�Q�� �D�Q�O�D�P�O�Õ�� �V�R�Q�X�o�O�D�U�� �o�Õ�N�D�U�P�D�� �D�P�D�F�Õ�Q�Õ�� �W�D�ú�Õ�P�D�N�W�D�G�Õ�U���� �6�R�V�\�D�O�� �0�H�G�\�D��
�D�U�D�o�O�D�U�Õ�Q�G�D�Q�� �Q�H�U�H�G�H�\�V�H�� �H�Q�� �K�Õ�]�O�Õ�� �Y�H�� �H�W�N�L�O�H�P�H�� �D�o�Õ�V�Õ�Q�G�D�Q�� �H�Q�� �H�W�N�L�O�L�V�L�� �R�O�D�Q�� �7�Z�L�W�W�H�U�� �o�D�O�Õ�ú�P�D�V�Õ�Q�G�D�� �V�Õ�U�D�V�Õ�Q�G�D��
�P�R�G�H�O�� �D�O�Õ�Q�P�Õ�ú�W�Õ�U���� �7�Z�L�W�W�H�U�� �L�o�H�U�L�÷�L�� �R�O�D�Q�� �7�Z�H�H�W�O�H�U�G�H�Q�� �0�D�N�L�Q�H�� �g�÷�U�H�Q�L�P�L�� �Y�H�� �<�D�S�D�\�� �=�H�N�k�� �$�O�J�R�U�L�W�P�D�O�D�U�Õ��
�N�X�O�O�D�Q�Õ�O�D�U�D�N�� �E�L�U�� �&�R�U�S�X�V�� �R�O�X�ú�W�X�U�X�O�P�X�ú�W�X�U���� �%�X�� �&�R�U�S�X�V�� �%�L�J�� �'�D�W�D�� �R�O�D�U�D�N�� �D�G�O�D�Q�G�Õ�U�Õ�O�D�Q�� �E�•�\�•�N�� �Y�H�U�L�� �W�L�S�O�H�U�L��
�L�o�H�U�P�H�N�W�H�G�L�U�����%�X�U�D�G�D���\�D�S�Õ�O�P�D�V�Õ���J�H�U�H�N�H�Q���D�O�J�R�U�L�W�P�D�O�D�U���Y�H���E�L�O�J�L�V�D�\�D�U�O�D�U�Õ�Q���L�ú�O�H�P���J�•�F�•���N�X�O�O�D�Q�Õ�O�D�U�D�N���D�Q�O�D�P�O�Õ��
�V�R�Q�X�o�O�D�U���o�Õ�N�D�U�P�D�G�Õ�U�����g�Q�F�H�G�H�Q���R�O�X�ú�W�X�U�G�X�÷�X�P�X�]���&�R�U�S�X�V���P�D�N�L�Q�H�Q�L�Q���H�W�L�N�H�W�O�H�U�G�H�Q���\�R�O�D���o�Õ�N�D�U�D�N���N�H�Q�G�L�V�L�Q�H��
�V�R�U�X�O�D�Q�� �L�o�H�U�L�N�O�H�U�L�Q�� �Q�H�� �R�O�G�X�÷�X�Q�X�� �V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�P�D�\�D�� �\�D�U�D�P�D�N�W�D�G�Õ�U���� �(�O�G�H�� �H�G�L�O�H�Q�� �V�R�Q�X�o�O�D�U�� �E�X�� �ú�H�N�L�O�G�H�� �E�L�U��
�D�Q�D�O�L�]�L�Q�� �P�•�P�N�•�Q�� �R�O�D�F�D�÷�Õ�Q�Õ�� �R�U�W�D�\�D�� �N�R�\�P�D�N�W�D�G�Õ�U���� �'�X�\gusal Twitter Ana�O�L�]�L�� �V�D�\�H�V�L�Q�G�H�� �D�P�D�o�� �K�H�U�� �Q�H��
�N�D�G�D�U���N�X�O�O�D�Q�Õ�F�Õ�O�D�U�Õ�Q���S�D�\�O�D�ú�Õ�P�O�D�U�Õ�Q�G�D�N�L�� �G�X�\�J�X�� �W�L�S�O�H�U�L�Q�L�Q���R�U�W�D�\�D�� �o�Õ�N�D�U�Õ�O�P�D�V�Õ���R�O�V�D���G�D���� �L�O�H�U�O�H�\�H�Q�� �W�H�N�Q�L�N���Y�H��
�D�O�W�� �\�D�S�Õ�� �L�O�H�� �V�R�V�\�D�O�� �P�H�G�\�D�� �R�U�W�D�P�Õ�Q�G�D�� �L�ú�O�H�Q�H�Q�� �V�X�o�O�D�U���� �o�R�F�X�N�� �S�R�U�Q�R�J�U�D�I�L�V�L���� �W�H�U�|�U�H�� �G�H�V�W�H�N�� �Y�H�� �H�O�H�P�D�Q��
kazanma gibi �E�L�U�o�R�N��k�U�L�P�L�Q�D�O���Y�D�N�D�O�D�U�Õ�Q���o�|�]�•�P�H���N�D�Y�X�ú�W�X�U�X�O�P�D�V�Õ���L�o�L�Q���K�H�P���S�R�O�L�W�L�N�D���\�D�S�Õ�F�Õ�O�D�U�D���K�H�P���G�H���E�X��
�L�ú�L�Q���X�]�P�D�Q�O�D�U�Õ�Q�D���J�H�U�H�N�O�L���G�H�V�W�H�÷�L���Y�H�U�H�F�H�N�W�L�U�� 
 
KAYNAKLAR  
 [1]  Liu B., Sentiment Analysis and Subjectivity, Handbook of Natural Language Processing, 

2010 
[2]  PSYCHOLOGICAL ASPECTS OF NATURAL LANGUAGE USE: Our Words, Our Selves 
[3] Aslam S., Twitter by the Numbers: Stats, Demographics & Fun Facts, 2018, 

https://www.omnicoreagency.com/twitter-statistics/ �H�U�L�ú�L�P���W�D�U�L�K�L������������������������ 
[4] �$�N�J�•�O�� �(���� �6���� ���� �(�U�W�D�Q�R�� �&���� �'�L�U�L�� �%�����7�Z�L�W�W�H�U�� �Y�H�U�L�O�H�U�L�� �L�O�H�� �G�X�\�J�X�� �D�Q�D�O�L�]�L���� �3�D�P�X�N�N�D�O�H�� �� �h�Q�L�Y�H�U�V�L�W�H�V�L��

�0�•�K�H�Q�G�L�V�O�L�N���%�L�O�L�P�O�H�U�L���'�H�U�J�L�V�L������������������������-110, 2016 
[5] https://www.python.org/ �����H�U�L�ú�Lm tarihi:12.03.2018 
[6] https://www.djangoproject.com/ �����H�U�L�ú�L�P���W�D�U�L�K�L���������������������� 
[7] https://apps.twitter.com �����H�U�L�ú�L�P���W�D�U�L�K�L���������������������� 
[8]   https://twython.readthedocs.io/en/latest/ �����H�U�L�ú�L�P���W�D�U�L�K�L���������������������� 
[9] https://www.json.org/ �����H�U�L�ú�L�P���W�D�U�L�K�L���������������������� 
[10] https://en.wikipedia.org/wiki/Bayes%27_theorem �����H�U�L�ú�L�P���W�D�U�L�K�L������������������������ 
[11] http://textblob.readthedocs.io/en/dev/index.html�����H�U�L�ú�L�P���W�D�U�L�K�L���������������������� 
[12] https://www.nltk.org/ �����H�U�L�ú�L�P���W�D�U�L�K�L���������������������� 
[13] https://en.wikipedia.org/wiki/Decision_tree �����H�U�L�ú�L�P���W�D�U�L�K�L������.03.2018 
[14]  http://ieeexplore.ieee.org/abstract/document/7066632/?anchor=authors 
[15] https://dl.acm.org/citation.cfm?id=2390490 
[16]https://ccc37e68-a-62cb3a1a-s-

sites.googlegroups.com/site/anthonykunneljose/home/MajorReport.pdf?attachauth=ANoY7cq
ekRyPXpc83IBr_aYDHqNqrfX-ZQPMZ3BuCnELO_-
uaWBPJFmTUBoJgD_Jd0Iuvu1PVMSbix2CMhqcIl7nXWeymk_EYotUZy8r5dDJHVyZlsu3
Nr7o93R7Nk4xS_nqvHNGCKQ9ASc6ac37OcZKXn1bKVOXaJ4h5BY7EHw3F5cLjscoBKv
BgF__hV9vv20JnSpWL1oghz15YcMnGeWofXgA4OUbpNX6cUmOKOcuMwZAistQHY4
%3D&attredirects=0 

https://www.json.org/
https://twython.readthedocs.io/en/latest/
http://textblob.readthedocs.io/en/dev/index.html
https://en.wikipedia.org/wiki/Decision_tree
https://apps.twitter.com/
https://www.djangoproject.com/
https://en.wikipedia.org/wiki/Bayes%27_theorem
https://www.python.org/
https://www.nltk.org/
https://www.omnicoreagency.com/twitter-statistics/


                      
 
 
 
 

 

 
 

 
  

SETSCI Conference Indexing System, 
Volume 2 (2018), 386-386 

 
�.�D�Q�R�Q�L�N���.�R�U�H�O�D�V�\�R�Q���$�Q�D�O�L�]���7�D�E�D�Q�O�Õ���6�H�V���$�\�U�Õ�ú�W�Õ�U�P�D���$�O�J�R�U�L�W�P�D�O�D�U�Õ�Q�Õ�Q��

�ø�ú�O�H�P���6�•�U�H�V�L���$�]�D�O�W�Õ�P�Õ 
�+�•�V�D�P�H�W�W�L�Q���d�(�/�ø�.1*, Fatih Yavuz ILGIN 2 ve Yusuf �6�(�9�ø�03 

 1�(�U�]�L�Q�F�D�Q���h�Q�L�Y�H�U�V�L�W�H�V�L���%�L�O�J�L���ø�ú�O�H�P���'�D�L�U�H���%�D�ú�N�D�Q�O�Õ�÷�Õ�����(�U�]�L�Q�F�D�Q�����7�•�U�N�L�\�H���� 
2 �(�O�H�N�W�U�R�Q�L�N���Y�H���2�W�R�P�D�V�\�R�Q���%�|�O�•�P�•���(�U�]�L�Q�F�D�Q���h�Q�L�����0�H�V�O�H�N���<�•�N�V�H�N�R�N�X�O�X�����(�U�]�L�Q�F�D�Q�����7�•�U�N�L�\�H���� 

3�(�O�H�N�W�U�L�N���Y�H���(�O�H�N�W�U�R�Q�L�N���0�•�K�H�Q�G�L�V�O�L�÷�L���%�|�O�•�P�•���.�D�U�D�G�H�Q�L�]���7�H�N�Q�L�N���h�Q�L�Y�H�U�V�L�W�H�V�L���7�U�D�E�]�R�Q�����7�•�U�N�L�\�H�� 
*( hcelik@erzincan.edu.tr) �ø�O�H�W�L�ú�L�P���\�D�]�D�U�Õ���H-mail 

 
 

�g�]�H�W���± �*�•�U�•�O�W�•�O�•���R�U�W�D�P�O�D�U�G�D���V�H�V���L�ú�D�U�H�W�L�Q�L�Q���J�•�U�•�O�W�•�V�•�]���R�O�D�U�D�N���H�O�G�H���H�G�L�O�P�H�V�L���R�O�G�X�N�o�D���|�Q�H�P�O�L�G�L�U�����.�D�U�Õ�ú�Õ�P���R�U�W�D�P�Õ���Y�H���J�•�U�•�O�W�•��
�N�D�\�Q�D�N�O�D�U�Õ���E�L�O�L�Q�H�P�H�G�L�÷�L�Q�G�H�Q���G�R�O�D�\�Õ���D�\�U�Õ�ú�W�Õ�U�P�D���L�ú�O�H�P�L���R�O�G�X�N�o�D���]�R�U�G�X�U�����%�X���o�D�O�Õ�ú�P�D�G�D���G�R�÷�U�X�V�D�O���E�L�o�L�P�G�H���N�D�U�Õ�ú�P�Õ�ú���R�O�D�Q���I�D�U�N�O�Õ���V�H�V��
�L�ú�D�U�H�W�O�H�U�L���� �.�D�Q�R�Q�L�N�� �.�R�U�H�O�D�V�\�R�Q�� �$�Q�D�O�L�]�� �W�D�E�D�Q�O�Õ�� �D�O�J�R�U�L�W�P�D�O�D�U�Õ�� �N�X�O�O�D�Q�Õ�O�D�U�D�N�� �D�\�U�Õ�ú�W�Õ�U�Õ�O�P�Õ�ú�W�Õ�U���� �$�O�J�R�U�L�W�P�D�O�D�U�Õ�Q�� �E�D�ú�D�U�Õ�P�� �R�U�D�Q�O�D�U�Õyla 
birlikte, �L�ú�O�H�Psel �\�•�N�O�H�U�L �L�O�H���R�U�D�Q�W�Õ�O�Õ���R�O�D�Q���L�ú�O�H�P���V�•�U�H�O�H�U�L���N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�P�Õ�ú���Y�H���D�\�U�Õ�F�D���D�O�J�R�U�L�W�P�D�O�D�U�Õ�Q��i�ú�O�H�P���V�•�U�H�O�H�U�L�Q�L���G�•�ú�•�U�P�H�N���L�o�L�Q��
�$�\�U�Õ�N�� �'�D�O�J�D�F�Õ�N�� �'�|�Q�•�ú�•�P�•�� �\�|�Q�W�H�P�L�Q�G�H�Q���I�D�\�G�D�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U. Bunlara ek olarak �I�D�U�N�O�Õ�� �Y�H�U�L�� �X�]�X�Q�O�X�N�O�D�U�Õ�� �N�X�O�O�D�Q�Õ�O�D�U�D�N���� �Y�H�U�L��
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I. G�,�5�,�ù 
Serbest oksijen radikali (SOR), organizmada metabolik 

re�D�N�V�L�\�R�Q�O�D�U�� �V�Õ�U�D�V�Õ�Q�G�D�� �V�•�U�H�N�O�L�� �R�O�D�U�D�N�� �•�U�H�W�L�O�H�Q ve endojen 
�D�Q�W�L�R�N�V�L�G�D�Q�� �P�H�N�D�Q�L�]�P�D�O�D�U�O�D�� �H�W�N�L�V�L�]�O�H�ú�W�L�U�L�O�P�H�\�H�� �o�D�O�Õ�ú�Õ�O�D�Q��
oksijen metabolitleridir. �(�Q�I�H�N�V�L�\�|�]���D�M�D�Q�O�D�U�D���N�D�U�ú�Õ���V�D�Y�X�Q�P�D���Y�H��
�K�•�F�U�H�V�H�O�� �V�L�Q�\�D�O�� �V�L�V�W�H�P�O�H�U�L�Q�G�H�� �J�|�U�H�Y�� �D�O�P�D�V�Õ�� �J�L�E�L�� �\�D�U�D�U�O�Õ 
�H�W�N�L�O�H�U�L�Q�L�Q�� �\�D�Q�Õ�Q�G�D���� �R�N�V�L�G�D�W�L�I�� �V�W�U�H�V�L�� �D�U�W�W�Õ�U�D�U�D�N�� �K�•�F�U�H�V�H�O��
�O�L�S�L�G�O�H�U�H���� �S�U�R�W�H�L�Q�O�H�U�H�� �Y�H�� �'�1�$�¶�\�D�� �]�D�U�D�U�� �Y�H�U�P�H�V�L �J�L�E�L�� �]�D�U�D�U�O�Õ��
etkileri mevcuttur (1). Travma, iskemi veya enfeksiyon 
�Q�H�G�H�Q�O�H�U�H�� �E�D�÷�O�Õ���R�O�X�ú�D�E�L�O�H�F�H�N���G�R�N�X �K�D�V�D�U�Õ���V�R�Q�U�D�V�Õ���R�O�X�ú�D�Q���6�2�5��
�Y�•�F�X�W�W�D�N�L�� �R�N�V�L�G�D�W�L�I�� �V�W�U�H�V�L�� �D�U�W�W�Õ�U�Õ�U�� ���������� �6�2�5�� �L�O�H�� �K�Õ�]�O�Õ��
reaksiyonlara girerek oksidasyon/peroksidasyon ilerlemesini 
�|�Q�O�H�\�H�Q���Y�H���Y�H�\�D���H�W�N�V�L�]�L�O�H�ú�W�L�U�H�Q���P�D�G�G�H�O�H�U�H���D�Q�W�L�R�N�V�L�G�D�Q�O�D�U���G�H�Q�L�U 
���������� �$�Q�W�L�R�N�V�L�G�D�Q�O�D�U�Õ�Q�� �E�X�� �U�H�D�N�V�L�\�R�Q�O�D�U�Õ�� �H�Q�J�H�O�O�H�\�H�U�H�N�� �G�R�N�X��
�K�D�V�D�U�Õ�Q�Õ�� �D�]�D�O�W�P�D�V�Õ�Q�D�� �Y�H�\�D�� �H�Q�J�H�O�O�H�P�H�V�L�Q�H�� �L�V�H antioksidan 
savunma sist�H�P�L�� �G�H�Q�L�U�� ���������� �=�L�Q�F�L�U�� �N�Õ�U�P�D�� �U�H�D�N�V�L�\�R�Q�O�D�U�Õ�Q�Õ�Q�� �K�H�U��
�E�D�V�D�P�D�÷�Õ�Q�G�D�� �K�L�G�U�R�S�H�U�R�N�V�L�W �R�O�X�ú�P�D�V�Õ���� �R�U�W�D�P�G�D�N�L�� �•�U�•�Q�O�H�U�� �Y�H��
�K�D�V�D�U�Õ�Q�� �W�D�P�D�P�L�\�O�H�� �H�Q�J�H�O�O�H�Q�H�P�H�P�H�V�L�� �Q�H�G�H�Q�L�\�O�H�� �R�N�V�L�G�D�V�\�R�Q 
�U�H�D�N�V�L�\�R�Q�O�D�U�Õ�� �Y�H�� �6�2�5�� �W�D�P�D�P�H�Q�� �\�R�N�� �H�G�L�O�H�P�H�]�� ���������� �2�N�V�L�G�D�W�L�I��
�V�W�U�H�V�H���E�D�÷�O�Õ���D�U�W�D�Q���6�2�5���Y�H�\�D���D�Q�W�L�R�N�V�L�G�D�Q �\�H�W�H�U�V�L�]�O�L�÷�L���V�R�Q�X�F�X�Q�G�D��
�E�R�]�X�O�D�Q�� �K�•�F�U�H�V�H�O�� �P�H�W�D�E�R�O�L�]�P�D���� �P�R�O�H�N�•�O�H�U�� �\�Õ�N�Õ�O�P�D�� �Y�H�� �G�R�N�X��
�K�D�V�D�U�Õ�Q�Õ�� �R�O�X�ú�X�U�� �������� Antioksidan Savunma: Radikal metabolit 
�•�U�H�W�L�P�L�Q�L�Q�� �H�Q�J�H�O�O�H�Q�P�H�V�L���� �•�U�H�W�L�O�P�L�ú�� �U�D�G�L�N�D�O�O�H�U�L�Q temizlenmesi, 
�K�•�F�U�H�� �K�D�V�D�U�Õ�Q�Õ�Q�� �R�Q�D�U�Õ�O�P�D�V�Õ���� �V�H�N�R�Q�G�H�U�� �U�D�G�L�N�D�O�� �U�H�D�N�V�L�\�R�Q�O�D�U�Õ�Q��
engellenmesi,endojen �D�Q�W�L�R�N�V�L�G�D�Q�� �N�D�S�D�V�L�W�H�Q�L�Q�� �D�U�W�W�Õ�U�Õ�O�P�D�V�Õ��
�R�O�D�U�D�N�� �E�H�ú�� �G�H�÷�L�ú�L�N�� �\�R�O�D�÷�Õ�Q�� �W�D�P�D�P�Õ�G�Õ�U�� ���������� �(�Q�]�L�P�D�W�L�N 
�D�Q�W�L�R�N�V�L�G�D�Q�O�D�U���� �V�•�S�H�U�R�N�V�L�W�� �G�L�V�P�X�W�D�]���� �J�O�X�W�D�W�\on peroksidaz 
���*�3�[�����Y�H���N�D�W�D�O�D�]�G�Õ�U�����1�R�Q-enzimatik antioksidanlar; glutatyon 
���*�6�+������ �.-tokoferol (E vitamini), askorbik asit (C vitamini), 
karotenoidler, �I�O�D�Y�R�Q�R�L�G�O�H�U���Y�H���G�L�÷�H�U���D�Q�W�L�R�N�V�L�G�D�Q�O�D�U�G�Õ�U�����ø�O�N���N�H�]��
���������¶�O�D�U�G�D�� �E�X�O�X�Q�D�Q�� �D�O�I�D�� �O�L�S�R�L�N�� �D�V�L�W�� ���������¶�O�H�U�G�H �N�D�U�D�F�L�÷�H�Uden 
�V�D�I�O�D�ú�W�Õ�U�Õ�O�Õ�S�� �������� �G�L�W�L�\�R�O�H�Q-3 pentanoik asit olarak 
�D�G�O�D�Q�G�Õ�U�Õ�O�P�Õ�ú�W�Õ�U�������������$�O�I�D���O�L�S�R�L�N���D�V�L�W ���$�/�$�����L�N�L���V�•�O�I�•�U���P�R�O�H�N�•�O�•��
�L�o�H�U�H�Q���Y�H���G�R�÷�D�O���R�O�X�ú�D�Q���N�Õ�V�D���]�L�Q�F�L�U�O�L���E�L�U���\�D�÷���D�V�L�W�L�G�L�U�������������'�•�ú�•�N��
redoks �S�R�W�D�Q�V�L�\�H�O�L�� �Y�H�� �E�H�Q�]�H�U�V�L�]�� �U�H�G�•�N�V�L�\�R�Q�� �N�D�S�D�V�L�W�H�V�L�� �L�O�H��
�6�2�5�¶�X�Q���H�W�N�L�V�L�]�O�H�ú�W�L�U�L�O�P�H�V�L�Q�G�H���Y�H���G�L�÷�H�U �D�Q�W�L�R�N�V�L�G�D�Q�O�D�U�Õ�Q���R�N�V�L�G�H��
�I�R�U�P�O�D�U�Õ�Q�Õ�Q�� �U�H�G�•�N�V�L�\�R�Q�X�� �V�D�÷�O�D�\�D�Q�� �$�/�$�¶�\�D�� �E�X�� �V�H�E�H�S�O�H��
�³�D�Q�W�L�R�N�V�L�G�D�Q�O�D�U�Õ�Q �D�Q�W�L�R�N�V�L�G�D�Q�Õ�´���G�H�Q�L�O�P�H�N�W�H�G�L�U���������������/�L�S�R�L�N���D�V�L�W��
�G�R�÷�D�O���R�O�D�U�D�N���P�L�W�R�N�R�Q�G�U�L�G�H���E�L�U���W�D�N�Õ�P���H�Q�]�L�P�D�W�L�N reaksiyonlarla 
oktanoik asit ve sisteinden sentezlenebilmektedir (11). 
�,�V�S�D�Q�D�N�����E�U�R�N�R�O�L�����D�N�F�L�÷�H�U�� �N�D�U�D�F�L�÷�H�U�����E�|�E�U�H�N���Y�H���N�D�O�S���$�/�$�¶�Q�Õ�Q��
�H�Q���|�Q�H�P�O�L���N�D�\�Q�D�N�O�D�U�Õ�Q�G�D�Q�G�Õ�U����������. 

A. �$�O�I�D���/�L�S�R�L�N���$�V�L�W�����$�/�$�����)�R�U�P�O�D�U�Õ 

�$�/�$�¶�Q�Õ�Q�� �U�H�G�•�N�W�H�� �Y�H�� �R�N�V�L�G�H�� �R�O�P�D�N�� �•�]�H�U�H�� �L�N�L�� �I�R�U�P�X��
�P�H�Y�F�X�W�W�X�U���� �5�H�G�•�N�W�H���R�O�D�Q�� �I�R�U�P�X�Q�D�� �G�L�K�L�G�U�R�O�L�S�R�L�N�� �D�V�L�W (DHLA)  
�D�G�Õ���Y�H�U�L�O�P�H�N�W�H�G�L�U�����$�/�$�¶�Q�Õ�Q���L�N�L���I�R�U�P�X���R�N�V�L�G�D�V�\�R�Q-�U�H�G�•�N�V�L�\�R�Q��

�U�H�D�N�V�L�\�R�Q�O�D�U�Õ�\�O�D�� �E�L�U�E�L�U�O�H�U�L�Q�H �G�|�Q�•�ú�H�E�L�O�P�H�N�W�H�G�L�U�� ������������ �+�H�U�� �L�N�L��
�I�R�U�P�X���G�D���E�L�\�R�O�R�M�L�N���D�N�W�L�Y�L�W�H���J�|�V�W�H�U�L�U�����$�Q�F�D�N���U�H�G�•�N�W�H���I�R�U�P�X���R�O�D�Q��
DHLA �E�L�\�R�O�R�M�L�N�� �R�O�D�U�D�N�� �G�D�K�D�� �D�N�W�L�I�� �I�R�U�P�X�G�X�U�� ���������� �$�/�$�¶�\�Õ��
�'�+�/�$�¶�\�D���L�Q�G�L�U�J�H�\�H�Q���E�L�U�N�D�o���H�Q�]�L�P���E�L�O�G�L�U�L�O�P�L�ú�W�L�U�����%�X enzimler 
�$�/�$�¶�Q�Õ�Q���5- �H�Q�D�Q�W�L�\�R�P�H�U�L�Q�H���E�D�÷�O�D�Q�D�Q���O�L�S�R�D�P�L�G���G�H�K�L�G�U�R�J�H�Q�D�]����
S-�H�Q�D�Q�W�L�\�R�P�H�U�L�Q�H�� �E�D�÷�O�D�Q�D�Q �J�O�X�W�D�W�\�R�Q�� �U�H�G�•�N�W�D�]�� �Y�H��
�W�L�\�R�U�H�G�R�N�V�L�Q���U�H�G�•�N�W�D�]�G�Õ�U 

 

B. Alfa Lipoik Asit (ALA) Sentezi 

�/�L�S�R�L�N���D�V�L�W���W�•�P���F�D�Q�O�Õ���R�U�J�D�Q�L�]�P�D�O�D�U�G�D���V�H�Q�W�H�]�O�H�Q�L�U�����ønsanlarda 
�S�U�L�P�H�U���V�H�Q�W�H�]�� �\�H�U�L���N�D�U�D�F�L�÷�H�U���R�O�P�D�N�O�D �E�H�U�D�E�H�U���D�N�F�L�÷�H�U�����E�|�E�U�H�N��
ve kalpte de sentezlenir (9). 

C. �$�O�I�D���/�L�S�R�L�N���$�V�L�W�����$�/�$�����7�D�ú�Õ�Q�P�D�V�Õ 

�$�/�$�� �R�U�D�O�� �Y�H�\�D�� �L�Q�W�U�D�Y�H�Q�|�]�� �\�R�O�O�D�� �D�O�Õ�Q�G�Õ�÷�Õ�Q�G�D�� �K�•�F�U�H�� �L�o�L�Q�H��
�J�L�U�H�U���� �$�U�G�Õ�Q�G�D�Q�� �G�D�K�D�� �D�N�W�L�I�� �I�R�U�P�X�� �R�O�D�Q �'�+�/�$�¶�\�D�� �L�Q�G�L�U�J�H�Q�L�U����
Ratlarda �N�D�U�D�F�L�÷�H�U���Y�H���L�]�R�O�H���K�H�S�D�W�R�V�L�W�O�H�U�G�H���\�D�S�Õ�O�D�Q���$�/�$�¶�Q�Õ�Q���U�H-
uptake �o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�G�D�� �L�N�L�� �D�\�U�Õ�� �W�U�D�Q�V�S�R�U�W�� �P�H�N�D�Q�L�]�P�D�V�Õ��
�E�L�O�G�L�U�L�O�P�L�ú�W�L�U�����7�D�ú�Õ�\�Õ�F�Õ�O�Õ���X�S�W�D�N�H���Y�H���S�D�V�L�I���G�L�I�•�]�\�R�Q������������ 

D. Alfa Lipoik Asit (ALA) Biyolojik Etkileri 

�ø�O�N�� �N�H�]�� �P�D�Q�W�D�U�� �]�H�K�L�U�O�H�Q�P�H�O�H�U�L�Q�L�Q�� �W�H�G�D�Y�L�V�L�Q�G�H�� �N�X�O�O�D�Q�Õ�O�D�Q��
�$�/�$�¶�Q�Õ�Q�� �D�\�Q�Õ�� �H�N�L�S�� �W�D�U�D�I�Õ�Q�G�D�Q�� �Q�|�U�R�S�D�W�L�N �ú�L�N�D�\�H�W�O�H�U�L�� �R�O�D�Q��
�K�D�V�W�D�O�D�U�Õ�Q���W�H�G�D�Y�L�V�L�Q�G�H���G�H���N�X�O�O�D�Q�Õ�O�D�E�L�O�H�F�H�÷�L���J�|�V�W�H�U�L�O�P�L�ú�W�L�U��������������
�$�\�U�Õ�F�D�� �$�/�$�¶�Q�Õ�Q �D�V�N�R�U�E�D�W���� �(�� �Y�L�W�D�P�L�Q�L�� �Y�H�� �X�E�L�N�L�Q�R�O�� �G�L�÷�H�U��
�D�Q�W�L�R�N�V�L�G�D�Q�O�D�U�Õ�Q�� �R�N�V�L�G�H�� �I�R�U�P�O�D�U�Õ�Q�Õ�� �D�]�D�O�W�D�U�D�N�� �G�D�K�D�� �J�•�o�O�•�� �E�L�U 
antioksidan �V�D�Y�X�Q�P�D�� �V�D�÷�O�D�G�Õ�÷�Õ�Q�Õ���� �H�Q�G�R�W�H�O�� �G�L�V�I�R�Q�N�V�L�\�R�Q�X�� �Y�H��
�H�J�]�H�U�V�L�]�� �V�R�Q�U�D�V�Õ�� �R�N�V�L�G�D�W�L�I�� �V�W�U�H�V�L�� �D�]�D�O�W�W�Õ�÷�Õ�Q�Õ�� �P�H�W�D�O�� �E�D�÷�O�D�\�Õ�F�Õ��
�D�M�D�Q�� �J�|�U�H�Y�L�� �R�O�G�X�÷�X�Q�X���� �Q�•�N�O�H�H�U�� �I�D�N�W�|�U�� �N�D�S�S�D�� �%�� �Y�H�� �L�Q�V�•�O�L�Q�L�Q��
�V�L�Q�\�D�O���\�R�O�D�N�O�D�U�Õ�Q�G�D �G�•�]�H�Q�O�H�P�H�O�H�U���\�D�S�W�Õ�÷�Õ�Q�Õ�����D�W�H�U�R�V�N�O�H�U�R�W�L�N���S�O�D�N��
�R�O�X�ú�X�P�X�Q�X�� �|�Q�O�H�G�L�÷�L�Q�L�� �J�|�V�W�H�U�H�Q�� �\�D�\�Õ�Q�O�D�U�� �P�H�Y�F�X�W�W�X�U 
(16,17,18,23). Her iki formunun da (okside ALA, DHLA) 
hipoklorik asit, hidrojen peroksit, hidroksil radikali ve 
�S�H�U�R�N�V�L�Q�L�W�U�L�W�� �J�L�E�L�� �6�2�5�� �Y�H�� �Q�L�W�U�R�M�H�Q�� �W�•�U�O�H�U�L�Q�L�� �U�H�G�•�N�W�H�� �H�W�W�L�÷�L��
�E�L�O�G�L�U�L�O�P�L�ú�W�L�U���������������������������$�/�$�¶�Q�Õ�Q kan-�E�H�\�L�Q���E�D�U�L�\�H�U�L�Q�L���J�H�o�P�H��
�S�R�W�D�Q�V�L�\�H�O�L�� �V�D�\�H�V�L�Q�G�H�� �E�H�\�L�Q�� �D�Q�W�L�R�N�V�L�G�D�Q�Õ�� �Y�H�� �W�H�U�D�S�|�W�L�N�� �D�M�D�Q��
�R�O�D�U�D�N���J�|�U�H�Y �D�O�D�E�L�O�L�U���������������$�\�U�Õ�F�D���$�/�$�����&�X�����0�Q�����=�Q���Y�H���3�E���L�O�H��
�'�+�/�$�¶�G�D�� �+�J�� �Y�H�� �)�H�� �L�O�H�� �ú�H�O�D�W�� �R�O�X�ú�W�X�U�X�S�� �S�U�R-oksidan olan bu 
�P�H�W�D�O�O�H�U�L�Q���G�H�W�R�N�V�L�I�L�N�D�V�\�R�Q�X���V�D�÷�O�D�\�D�U�D�N���G�D���D�Q�W�L�R�N�V�L�G�D�Q���|�]�H�O�O�L�N��
�J�|�V�W�H�U�P�H�N�W�H�G�L�U�� ������������ �'�L�D�E�H�W�H�V �P�H�O�O�L�W�X�V�� ���'�0���¶�O�X�� �K�D�V�W�D�O�D�U�G�D��
�$�/�$���� �L�V�N�H�O�H�W�� �N�D�V�Õ�� �Y�H�� �D�G�L�S�R�V�L�W�O�H�U�G�H�� �W�L�U�R�]�L�Q�� �Y�H�� �V�H�U�L�Q���W�L�U�R�Q�L�Q��
�N�L�Q�D�]�O�D�U�Õ �X�\�D�U�D�U�D�N�� �G�R�N�X�O�D�U�D�� �J�O�L�N�R�]�� �J�L�U�L�ú�L�Q�L�� �D�U�W�Õ�U�Õ�U�� �Y�H�� �E�X�� �\�R�O�O�D��
�N�D�Q�� �ú�H�N�H�U�L�� �U�H�J�•�O�D�V�\�R�Q�X�Q�G�D�� �J�|�U�H�Y�� �D�O�Õ�U�� ������������������ �%�X etki 600 
�P�J���J�•�Q�¶�O�•�N�� �G�R�]�G�D�� �P�D�N�V�L�P�X�P�� �L�N�H�Q�� �G�D�K�D�� �\�•�N�V�H�N�� �G�R�]�O�D�U�G�D��
fazladan olumlu etki �J�|�]�O�H�Q�P�H�P�L�ú�W�L�U�� ������������ �$�/�$�¶�Q�Õ�Q��
�D�Q�W�L�R�N�V�L�G�D�Q�� �|�]�H�O�O�L�÷�L�� �L�O�H�� �G�L�\�D�E�H�W�L�N�� �N�R�P�S�O�L�N�D�V�\�R�Q�O�D�U�Õ��
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�D�]�D�O�W�D�E�L�O�H�F�H�÷�L �G�•�ú�•�Q�•�O�P�H�N�W�H�G�L�U���������������������������$�/�$�¶�Q�Õ�Q���E�L�U���E�D�ú�N�D��
�H�W�N�L�V�L�� �L�V�H�� �K�L�S�R�N�D�P�S�•�V�W�H�N�L�� �Q�|�U�R�Q�� �G�H�M�H�Q�H�U�D�V�\�R�Q�X�Q�X azaltarak 
�E�L�O�L�ú�V�H�O�� �I�R�Q�N�V�L�\�R�Q�X�� �L�\�L�O�H�ú�W�L�U�P�H�V�L�G�L�U�� ������������ �5�D�W�O�D�U�D�� �G�•�]�H�Q�O�L��
�Y�H�U�L�O�H�Q���$�/�$���G�H�V�W�H�÷�L���V�R�Q�U�D�V�Õ���E�L�O�L�ú�V�H�O �I�R�Q�N�V�L�\�R�Q�O�D�U�Õ�Q�G�D���J�H�O�L�ú�P�H��
�J�|�]�O�H�Q�P�L�ú�W�L�U�� ������������ �$�\�U�Õ�F�D�� �D�N�X�W�� �D�O�H�U�M�L�N�� �H�Q�V�H�I�D�O�R�P�L�\�H�O�L�W�O�L�� �Y�H��
multiple sklerozlu �U�D�W�O�D�U�G�D���$�/�$���P�R�Q�R�V�L�W�O�H�U�L�Q���J�|�o���N�D�S�D�V�L�W�H�V�L�Q�L��
de�÷�L�ú�W�L�U�H�U�H�N�� �Y�H�� �N�D�Q�� �E�H�\�L�Q�� �E�D�U�L�\�H�U�L�Q�L�� �V�W�D�E�L�O�� �K�D�O�H�� �J�H�W�L�U�H�U�H�N 
�H�Q�V�H�I�D�O�R�P�L�\�H�O�L�W�� �R�O�X�ú�X�P�X�Q�D�� �N�D�U�ú�Õ�� �N�R�U�X�\�X�F�X�� �H�W�N�L�� �J�|�V�W�H�U�P�L�ú�W�L�U��
������������ �'�•�]�H�Q�O�L�� �$�/�$�� �Y�H�U�L�O�H�Q�� �K�H�S�D�W�L�W�� �&�¶�O�L hastalarda, ileri evre 
�N�D�Q�V�H�U�O�H�U�G�H���S�H�U�L�I�H�U�L�N���N�D�Q���P�R�Q�R�Q�•�N�O�H�H�U���K�•�F�U�H�O�H�U�L�Q�L�Q���I�R�Q�N�V�L�\�R�Q��
�E�R�]�X�N�O�X�N�O�D�U�Õ�Q�G�D i�\�L�O�H�ú�P�H���E�H�O�L�U�O�H�Q�P�L�ú�W�L�U������������ 

E. Alfa Lipoik Asit (ALA) Toksik Etkileri ve Dozu 

�7�L�F�D�U�L�� �I�R�U�P�O�D�U�Õ�� �J�H�Q�H�O�O�L�N�O�H�� ����-�������� �P�J�� �D�U�D�V�Õ�Q�G�D�� �$�/�$��
�L�o�H�U�P�H�N�W�H�G�L�U���� �$�/�$�¶�Q�Õ�Q�� �H�W�N�L�O�H�U�L�Q�L�� �L�Q�F�H�O�H�P�H�N�� �L�o�L�Q genellikle 
100-�������� �P�J�� �D�U�D�V�Õ�Q�G�D�N�L�� �G�R�]�O�D�U�� �W�H�U�F�L�K�� �H�G�L�O�P�L�ú�� �R�O�X�S���� ���� �D�\��
diyabetik hastal�D�U�G�D�� ���������� �P�J���J�•�Q �N�X�O�O�D�Q�Õ�O�P�D�V�Õ�� �V�R�Q�U�D�V�Õ�� �\�D�Q��
�H�W�N�L�� �J�|�]�O�H�Q�P�H�P�L�ú�W�L�U�� ������������������ �ø�Q�V�D�Q�O�D�U�G�D�� �\�D�S�Õ�O�D�Q�� �o�D�O�Õ�ú�P�D�G�D��
�J�•�Y�H�Q�L�O�L�U�� �J�•�Q�O�•�N dozun 600-���������� �P�J�� �D�U�D�V�Õ�� �R�O�G�X�÷�X��
�J�|�]�O�H�Q�P�L�ú�W�L�U�� ������������ �/�'������ �G�R�]�X�Q�X�Q�� �U�D�W�O�D�U�G�D�� �L�Q�W�U�D�Y�H�Q�|�]�� �R�O�D�U�D�N��
400-500 �P�J���N�J�����N�|�S�H�N�O�H�U�G�H���R�U�D�O���R�O�D�U�D�N��������-500 mg/�N�J���R�O�G�X�÷�X��
�W�H�V�S�L�W�� �H�G�L�O�P�L�ú�W�L�U���� �.�D�U�D�F�L�÷�H�U�� �H�Q�]�L�P�� �V�H�Y�L�\�H�V�L�� �E�D�] �D�O�Õ�Q�D�U�D�N��
�N�|�S�H�N�O�H�U�G�H�� �\�D�S�Õ�O�D�Q�� �E�L�U�� �o�D�O�Õ�ú�P�D�G�D�� �H�Q�� �G�•�ú�•�N�� �\�D�Q�� �H�W�N�L�� �G�R�]�X�Q�X�Q��
�������P�J���N�J���J�•�Q�� �R�O�G�X�÷�X �V�D�S�W�D�Q�P�Õ�ú�W�Õ�U�� ������������ ������ �D�\�O�Õ�N�� �o�R�F�X�N�W�D��
�$�/�$�� �W�D�E�O�H�W�� �N�X�O�O�D�Q�Õ�P�Õ�Q�Õ�Q�� �L�Q�W�R�N�V�L�N�D�V�\�R�Q�D�� �Q�H�G�H�Q�� �R�O�G�X�÷�X 
�E�L�O�G�L�U�L�O�P�L�ú�W�L�U�� ������������ �d�R�N�� �\�•�N�V�H�N�� �G�R�]�O�D�U�G�D�� �$�/�$�� �N�X�O�O�D�Q�Õ�P�Õ�Q�Õ�Q��
�G�H�U�L�� �U�H�D�N�V�L�\�R�Q�O�D�U�Õ�� �Y�H�� �K�L�S�R�J�O�L�V�H�P�L�� �J�L�E�L�� �\�D�Q etkiler 
�G�R�÷�X�U�D�E�L�O�H�F�H�÷�L���U�D�S�R�U���H�G�L�O�P�L�ú�W�L�U���������������ø�O�D�o���H�W�N�L�O�H�ú�L�P�L���D�o�Õ�V�Õ�Q�G�D�Q��
tiroid tedavisi, insulin, oral antidiyabetik kullanan hastalarda 
dikkat edilmelidir (34). Gebelik ve lakt�D�V�\�R�Q�� �G�|�Q�H�P�L�Q�G�H��
yeterli �N�D�Q�Õ�W���R�O�P�D�G�Õ�÷�Õ���L�o�L�Q���N�X�O�O�D�Q�Õ�P�Õ���|�Q�H�U�L�O�P�H�P�H�N�W�H�G�L�U��  

II. S�2�1�8�d 
 

�$�/�$�� �Y�H�� �'�+�/�$�� �V�H�U�E�H�V�W�� �U�D�G�L�N�D�O�� �\�D�N�D�O�D�P�D���� �P�H�W�D�O�O�H�U�O�H�� �ú�H�O�D�W��
�R�O�X�ú�W�X�U�P�D���� �G�L�÷�H�U�� �D�Q�W�L�R�N�V�L�G�D�Q�O�D�U�Õ�Q�� �\�H�Q�L�G�H�Q �N�X�O�O�D�Q�Õ�O�D�E�L�O�L�U�O�L�÷�L�Q�L��
�D�U�W�W�Õ�U�P�D�� �Y�H�� �R�N�V�L�G�D�W�L�I�� �K�D�V�D�U�Õ�� �R�Q�D�U�P�D�� �P�H�N�D�Q�L�]�P�D�O�D�U�Õ�� �J�L�E�L��
antio�N�V�L�G�D�Q�� �|�]�H�O�O�L�N�O�H�U�L�\�O�H �R�N�V�L�G�D�W�L�I�� �V�W�U�H�V�L�Q�� �D�]�D�O�W�Õ�O�P�D�V�Õ�Q�G�D��
�\�D�U�G�Õ�P�F�Õ�� �R�O�D�P�D�N�O�D�� �E�L�U�O�L�N�W�H�� �D�÷�Õ�U�� �P�H�W�D�O�O�H�U�O�H�� �ú�H�O�D�W�� �R�O�X�ú�W�X�U�D�U�D�N��
toksik �H�W�N�L�O�H�U�L�Q�L���D�]�D�O�W�D�E�L�O�P�H�N�W�H�G�L�U�����ø�Q�V�•�O�L�Q�L�Q���V�L�Q�\�D�O���\�R�O�D�N�O�D�U�Õ�Q�Õ��
�H�W�N�L�O�H�\�H�U�H�N�� �K�•�F�U�H�� �L�o�L�Q�H�� �J�O�L�N�R�]�� �J�L�U�L�ú�L�Q�L�� �D�U�W�Õ�U�D�U�D�N kan glikozu 
dengesinin s�D�÷�O�D�Q�P�D�V�Õ�Q�D���\�D�U�G�Õ�P�F�Õ���R�O�X�U�����%�X���H�W�N�L�O�H�U�L���Q�H�G�H�Q�L�\�O�H��
diyabetik �N�R�P�S�O�L�N�D�V�\�R�Q�O�D�U�Õ�Q�� �Y�H�� �Q�|�U�R�G�H�M�H�Q�H�U�D�W�L�I�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q��
�R�O�X�ú�X�P�X�Q�X�� �Y�H���Y�H�\�D�� �L�O�H�U�O�H�P�H�V�L�Q�L�� �|�Q�O�H�\�H�E�L�O�P�H�N�W�H�G�L�U�� �<�D�S�Õ�O�D�Q��
�o�D�O�Õ�ú�P�D�O�D�U�G�D�� �G�L�÷�H�U�� �D�Q�W�L�R�N�V�L�G�D�Q�O�D�U�Õ�Q�� �U�H�M�H�Q�H�U�D�V�\�R�Q�X�Q�X�� �V�D�÷�O�D�P�D��
�|�]�H�O�O�L�÷�L�Q�G�H�Q�� �G�R�O�D�\�Õ�� �N�D�U�Q�L�W�L�Q, CoQ, C ve E vitaminleri ile 
�V�L�Q�H�U�M�L�V�W�� �H�W�N�L�� �J�|�V�W�H�U�P�H�N�W�H�� �R�O�X�S�� �E�X�� �H�W�N�L�O�H�U�L�� �L�O�H�� �$�/�$��
�µ�D�Q�W�L�R�N�V�L�G�D�Q�O�D�U�Õ�Q �D�Q�W�L�R�N�V�L�G�D�Q�Õ�¶��ismini hak etmektedir 
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�g�]�H�W�� - �ø�Q�V�D�Q�O�Õ�÷�Õ�Q���Y�D�U���R�O�X�ú�X�Q�G�D�Q���E�H�U�L���N�X�O�O�D�Q�Õ�O�D�Q���E�L�W�N�L�O�H�U���V�D�G�H�F�H���E�H�V�L�Q���P�D�G�G�H�V�L���R�O�D�U�D�N���G�H�÷�L�O���D�\�Q�Õ �]�D�P�D�Q�G�D���W�Õ�S���D�O�D�Q�Õ�Q�G�D���G�D���\�D�\�J�Õ�Q��
�R�O�D�U�D�N���N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U�����%�X�Q�O�D�U�G�D�Q���E�L�U�L���R�O�D�Q���N�H�N�L�÷�L�Q���L�o�H�U�L�V�L�Q�G�H �E�D�U�Õ�Q�G�Õ�U�G�Õ�÷�Õ���X�o�X�F�X���\�D�÷�O�D�U�G�D�Q���W�L�P�R�O���Y�H���|�]�H�O�O�L�N�O�H���N�D�U�Y�D�N�U�R�O�•�Q���L�Q�V�D�Q��
�V�D�÷�O�Õ�÷�Õ�Q�D���H�W�N�L�Q�O�L�÷�L���V�R�Q �]�D�P�D�Q�O�D�U�G�D���o�R�N���V�Õ�N���L�U�G�H�O�H�Q�P�H�\�H���E�D�ú�O�D�Q�P�Õ�ú�W�Õ�U�����<�D�S�Õ�O�D�Q���E�X���o�D�O�Õ�ú�P�D�O�D�U���|�]�H�O�O�L�N�O�H���N�D�U�Y�D�N�U�R�O�•�Q �L�Q�V�D�Q���V�D�÷�O�Õ�÷�Õ�Q�D��
�F�L�G�G�L�� �H�W�N�L�O�H�U�L�� �R�O�G�X�÷�X�Q�X�� �L�V�S�D�W�O�D�P�D�N�W�D�G�Õ�U���$�U�D�ú�W�Õ�U�P�D�O�D�U�� �N�D�U�Y�D�N�U�R�O�•�Q�� �D�Q�W�L�E�D�N�W�H�U�L�\�H�O���� �D�Q�W�L-fungal, anti-parazitik, antioksidan 
�R�O�G�X�÷�X�Q�X���Y�H���W�•�P�|�U���K�•�F�U�H�O�H�U�L�Q�G�H �E�L�\�R�W�R�N�V�L�N���R�O�G�X�÷�X�Q�X���J�|�V�W�H�U�P�L�ú�W�L�U�����%�X���G�H�U�O�H�P�H�G�H���D�P�D�o�����Q�H�U�H�G�H�\�V�H���K�H�U���E�|�O�J�H�G�H���\�H�W�L�ú�H�Q���Y�H���o�R�N �V�Õ�N��
�W�•�N�H�W�L�O�H�Q���N�H�N�L�÷�L�Q���L�o�H�U�L�V�L�Q�G�H���E�X�O�X�Q�D�Q���X�o�X�F�X���\�D�÷���N�D�U�Y�D�N�U�R�O�•�Q���\�D�S�Õ�O�D�Q���o�D�O�Õ�ú�P�D�O�D�U���H�ú�O�L�÷�L�Q�G�H �H�W�N�L�Q�O�L�÷�L�Q�L�Q���V�X�Q�X�O�P�D�V�Õ�G�Õ�U��

I. G�,�5�,�ù 
�%�L�W�N�L�O�H�U���L�Q�V�D�Q�O�Õ�N���L�o�L�Q���Y�D�U���R�O�X�ú�X�Q�G�D�Q���J�•�Q�•�P�•�]�H���N�D�G�D�U���|�Q�H�P�O�L��

�E�H�V�L�Q�� �N�D�\�Q�D�N�O�D�U�Õ�Q�G�D�Q�� �E�L�U�L�G�L�U�� �ø�Q�V�D�Q�O�Õ�N�� �W�D�U�L�K�L�Q�H�� �E�D�N�Õ�O�G�Õ�÷�Õ�Q�G�D��
�E�L�W�N�L�O�H�U�� �K�H�S�� �W�D�Q�Õ�Q�P�Õ�ú���� �L�Q�F�H�O�H�Q�P�L�ú���� �N�X�O�O�D�Q�Õ�O�P�Õ�ú�� �Y�H�� �W�D�Q�Õ�W�Õ�O�P�Õ�ú�W�Õ�U 
�����������ø�Q�V�D�Q�O�D�U�� �E�Ltkileri sadece beslenmede lezzet verici madde 
�R�O�D�U�D�N�� �G�H�÷�L�O�� �D�\�Q�Õ�� �]�D�P�D�Q�G�D kanser, enfeksiyon, obezite, mide 
�•�O�V�H�U�L�����\�D�U�D���E�D�N�Õ�P�Õ���J�L�E�L���E�L�U�o�R�N���K�D�V�W�D�O�Õ�÷�Õ�Q���W�H�G�D�Y�L�V�L�Q�G�H �\�D�U�G�Õ�P�F�Õ��
�G�H�V�W�H�N�� �W�H�G�D�Y�L�V�L�� �R�O�D�U�D�N�� �N�X�O�O�D�Q�P�D�N�W�D�G�Õ�U���� �%�L�W�N�L�V�H�O�� �L�O�D�o�O�D�U����
�|�]�H�O�O�L�N�O�H���J�H�O�L�ú�P�H�N�W�H���R�O�D�Q �•�O�N�H�O�H�U�L�Q���N�Õ�U�V�D�O�� �E�|�O�J�H�O�H�U�L�Q�G�H�� �\�D�\�J�Õ�Q��
�R�O�D�U�D�N�� �N�X�O�O�D�Q�Õ�O�P�Õ�ú�� �Y�H�� �K�D�W�W�D�� �E�L�W�N�L�O�H�U�� �J�H�O�H�Q�H�N�O�H�U�L�Q�L�Q�� �E�L�U �S�D�U�o�D�V�Õ��
�R�O�P�X�ú�W�X�U�� ���������� �+�H�P�� �J�H�O�H�Q�H�N�V�H�O�� �W�Õ�S�W�D�� �K�H�P�� �G�H�� �P�R�G�H�U�Q�� �W�Õ�S�W�D��
tedavide yer alan bitkiye, �W�Õ�E�E�L�� �E�L�W�N�L�� �G�H�Q�P�H�N�W�H�G�L�U�� ���������� �7�Õ�E�E�L��
�E�L�W�N�L�O�H�U�L�Q�� �W�H�G�D�Y�L�G�H�� �N�X�O�O�D�Q�Õ�O�P�D�V�Õ�Q�Õ�Q�� �H�Q�� �|�Q�H�P�O�L�� �Q�H�G�H�Q�L�� �L�o�L�Q�G�H 
�E�D�U�Õ�Q�G�Õ�U�G�Õ�N�O�D�U�Õ�� �X�o�X�F�X�� �\�D�÷�O�D�U�G�Õ�U���� �7�Õ�E�E�L�� �E�L�W�N�L�O�H�U�G�H�Q�� �E�L�U�L�� �R�O�D�Q��
�N�H�N�L�N���/�D�P�L�D�F�H�D�H���I�D�P�L�O�\�D�V�Õ�Q�G�D���\�H�U �D�O�Õ�U�����%�L�U�o�R�N���E�|�O�J�H�G�H���\�D�\�J�Õ�Q��
�ú�H�N�L�O�G�H�� �\�H�W�L�ú�P�H�N�W�H�G�L�U���� �g�]�H�O�O�L�N�O�H�� �L�o�H�U�L�V�L�Q�G�H�� �E�D�U�Õ�Q�G�Õ�U�G�Õ�÷�Õ�� �W�L�P�R�O��
ve �N�D�U�Y�D�N�U�R�O�� ���.�$�5���� �E�L�O�H�ú�L�N�O�H�U�L�� �N�H�N�L�÷�L�Q�� �W�Õ�E�E�L�� �E�L�W�N�L�� �Rlarak 
�N�X�O�O�D�Q�Õ�O�P�D�V�Õ�Q�G�D���H�Q���|�Q�H�P�O�L���H�W�N�H�Q�G�L�U�� 

A. �.�D�U�Y�D�N�U�R�O�¶�•�Q���(�W�N�L�O�H�U�L 

�.�H�N�L�N���\�D�÷�Õ���E�L�U�o�R�N���D�O�D�Q�G�D���N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U�����6�D�G�H�F�H���W�H�G�D�Y�L���H�G�L�F�L��
�G�H�÷�L�O���D�\�Q�Õ���]�D�P�D�Q�G�D���J�Õ�G�D �E�R�]�X�O�P�D�V�Õ�Q�Õ���H�Q�J�H�O�O�H�P�H�N���L�o�L�Q�����K�H�U�E�L�V�L�W��
�R�O�D�U�D�N���� �L�Q�V�H�N�W�L�V�L�W�� �R�O�D�U�D�N�� �G�D�� �\�D�\�J�Õ�Q�� �R�O�D�U�D�N �N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U����
�.�H�N�L�÷�L�Q���G�D�P�Õ�W�Õ�O�D�U�D�N���H�O�G�H���H�G�L�O�H�Q���X�o�X�F�X���N�H�N�L�N���\�D�÷�Õ���Y�H���E�X���V�Õ�U�D�G�D��
kekik �\�D�÷�Õ�Q�Õ�Q�� �D�O�W�Õ�Q�G�D�� �E�L�U�L�N�H�Q�� ���������� �R�U�D�Q�Õ�Q�G�D�� �N�H�N�L�N�� �\�D�÷�Õ�� �G�D��
�L�o�H�U�H�Q�� �N�H�N�L�N�� �V�X�\�X�� �K�L�S�H�U�N�R�O�H�V�W�H�U�R�O�H�P�L�G�H�� diabetus mellitusta, 
�J�D�V�W�U�R�L�Q�W�H�V�W�L�Q�D�O�� �K�D�V�W�D�O�Õ�N�O�D�U�G�D���� �D�O�W�� �Y�H�� �•�V�W�� �V�R�O�X�Q�X�P�� �\�R�O�O�D�U�Õ��
�K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�G�D �N�X�O�O�D�Q�Õ�P�Õ�� �P�H�Y�F�X�W�W�X�U�� ���������������������� �.�X�O�O�D�Q�Õ�P�� �D�O�D�Q�Õ��
�E�X�Q�O�D�U�O�D�� �G�D�� �V�Õ�Q�Õ�U�O�Õ�� �R�O�P�D�P�D�N�O�D�� �E�L�U�O�L�N�W�H�� �L�ú�W�D�K �D�o�Õ�F�Õ���� �N�D�O�S-damar 
�K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�G�D���� �E�D�U�V�D�N�� �S�D�U�D�]�L�W�O�H�U�L�Q�G�H���� �V�D�I�U�D�� �\�R�O�O�D�U�Õ��
�K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�G�D�� �G�D �N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U�� ������������������������������������������
�.�$�5�¶�Õ�Q�� �D�Q�D�O�M�H�]�L�N����antiinflamatuvar, antikanserojen, 
�D�Q�W�L�E�D�N�W�H�U�L�\�H�O���� �D�Q�W�L�I�X�Q�J�D�O���� �\�D�U�D�� �L�\�L�O�H�ú�P�H�V�L�Q�L�� �Y�H�� �K�•�F�U�H��
�o�R�÷�D�O�P�D�V�Õ�Q�Õ�� �K�Õ�]�O�D�Q�G�Õ�U�Õ�F�Õ�� �H�W�N�L�O�H�U�L �R�O�G�X�÷�X�Q�X�� �J�|�V�W�H�U�H�Q�� �E�L�U�o�R�N��
�o�D�O�Õ�ú�P�D�� �E�X�O�X�Q�P�D�N�W�D�G�Õ�U�� ������������������ �6�R�Q�� �\�Õ�O�O�D�U�G�D�� �D�N�F�L�÷�H�U�� �N�D�Q�V�H�U�L 
�L�o�L�Q�G�H�N�L�� �R�U�D�Q�Õ�� �D�U�W�D�Q�� �D�G�H�Q�R�N�D�U�V�L�Q�R�P�G�D�� �.�$�5�¶�Õ�Q���� �N�D�Qserli 
�K�•�F�U�H�O�H�U�L�Q���V�D�\�Õ�V�Õ�Q�Õ�� �D�]�D�O�W�W�Õ�÷�Õ�� �K�•�F�U�H�O�H�U�L�Q�� �P�R�U�I�R�O�R�M�L�V�L�Q�L�� �E�R�]�G�X�÷�X��
�Y�H�� �W�R�W�D�O�� �S�U�R�W�H�L�Q�� �R�U�D�Q�Õ�Q�Õ�� �D�]�D�O�W�W�Õ�÷�Õ�� �J�|�V�W�H�U�L�O�P�L�ú�W�L�U�� ������������ �������� 
�\�Õ�O�Õ�Q�G�D�� �\�D�S�Õ�O�D�Q�� �E�L�U�� �o�D�O�Õ�ú�P�D�G�D�� �G�D�� �.�$�5�¶�O�Õ�� �V�X�� �L�o�L�U�L�O�H�Q�� �U�D�W�O�D�U�Õ�Q��

�N�D�U�D�F�L�÷�H�U�� �Y�H�� �W�H�V�W�L�V�� �K�•�F�U�H �'�1�$�¶�O�D�U�Õ�Q�Õ�Q�� �K�L�G�U�R�M�H�Q�� �S�H�U�R�N�V�L�W�L�Q��
(H2O2) �R�N�V�L�G�D�W�L�I�� �H�W�N�L�O�H�U�L�Q�H���� �N�R�Q�W�U�R�O�� �J�U�X�E�X�Q�D�� �J�|�U�H�� �G�D�K�D 
�G�D�\�D�Q�Õ�N�O�Õ�� �R�O�G�X�÷�X�� �J�|�V�W�H�U�L�O�P�L�ú�W�L�U�� ������������ �$�N�G�H�Q�L�]�� �\�|�U�H�V�L�Q�G�H�Q��
�W�R�S�O�D�Q�D�Q�� �N�H�N�L�÷�L�Q�� �G�D�P�Õ�W�Õ�O�P�D�V�Õ�� �L�O�H elde edilen timol ve KAR 
�X�o�X�F�X�� �\�D�÷�O�D�U�Õ�Q�Õ�Q�� �E�L�\�R�W�R�N�V�L�N�� �H�W�N�L�\�H�� �V�D�K�L�S�� �R�O�G�X�N�O�D�U�Õ��
�E�L�O�G�L�U�L�O�P�L�ú�W�L�U ������������ �<�D�S�Õ�O�D�Q�� �E�L�U�� �E�D�ú�N�D�� �o�D�O�Õ�ú�P�D�G�D�� �N�H�N�L�÷�L�Q�� ������
�I�D�U�N�O�Õ�� �E�D�N�W�H�U�L�� �W�•�U�•�Q�H�� �N�D�U�ú�Õ�� �D�Q�W�L-mikrobiyal �H�W�N�L�Q�O�L�÷�L��
�J�|�V�W�H�U�L�O�P�L�ú�W�L�U�� ������������ �.�$�5�¶�Õ�Q�� �J�U��-���� �Y�H�� �J�U�������� �E�D�N�W�H�U�L�� �W�•�U�O�H�U�L��
�•�]�H�U�L�Q�G�H�� �H�W�N�L�Q�O�L�÷�L�Q�L �J�|�V�W�H�U�P�H�N�� �L�o�L�Q�� �\�D�S�Õ�O�D�Q�� �E�L�U�� �o�D�O�Õ�ú�P�D�G�D��
�.�$�5�¶�Õ�Q�� �E�D�N�W�H�U�L�\�R�V�W�D�W�L�N�� �H�W�N�L�� �J�|�V�W�H�U�G�L�÷�L�� �E�L�O�G�L�U�L�O�P�L�ú�W�L�U (18). 
�<�D�S�Õ�O�D�Q�� �G�L�÷�H�U�� �o�D�O�Õ�ú�P�D�O�D�U�G�D�� �L�V�H�� �N�D�U�Y�D�N�U�R�O�•�Q�� �/�L�V�W�H�U�L�D��
monocytogenes ve Escherichia coli �•�]�H�U�L�Q�H�� �E�D�N�W�H�U�L�V�L�G�D�O��
�H�W�N�L�O�H�U�L�� �L�V�S�D�W�O�D�Q�P�Õ�ú�W�Õ�U�� ������������������ �6�D�G�H�F�H�� �D�Q�W�L�E�D�N�W�H�U�L�\�H�O�� �G�H�÷�L�O��
�D�\�U�Õ�F�D �D�Q�W�L�S�D�U�D�]�L�W�L�N���Y�H���D�Q�W�L�I�X�Q�J�D�O���R�O�G�X�÷�X���\�D�S�Õ�O�D�Q���o�D�O�Õ�ú�P�D�O�D�U�F�D��
desteklenmektedir. Karvakrol ve �W�L�P�R�O�•�Q�� �I�X�Q�J�D�O��
�P�L�N�U�R�R�U�J�D�Q�L�]�P�D�� �R�O�D�Q�� �$�V�S�H�U�J�L�O�O�X�V�� �Q�L�J�H�U�¶�Õ�Q�� �K�•�F�U�H�� �R�U�J�D�Q�H�O�O�H�U�L����
�K�•�F�U�H��membrane �Y�H�� �K�•�F�U�H�� �G�X�Y�D�U�Õ�Q�Õ�� �E�R�]�D�U�D�N�� �L�Q�K�L�E�L�W�|�U�L�N�� �H�W�N�L��
�J�|�V�W�H�U�G�L�÷�L�� �\�D�Q�L�� �D�Q�W�L�I�X�Q�J�D�O�� �R�O�G�X�÷�X�� �V�D�S�W�D�Q�P�Õ�ú�W�Õ�U�� �������� 
�%�D�K�D�U�D�W�O�D�U�G�D�� �E�X�O�X�Q�D�Q�� �E�X�� �X�o�X�F�X�� �\�D�÷�O�D�U�� �S�R�W�D�Q�V�L�\�H�O��
�D�Q�W�L�R�N�V�L�G�D�Q�O�D�U�G�Õ�U����Kekikte bulunan karvakrol serbest oksijen 
�U�D�G�L�N�D�O�O�H�U�L���L�O�H���H�W�N�L�O�H�ú�H�U�H�N���D�Q�W�L�R�N�V�L�G�D�Q���H�W�N�L�Q�O�L�N���J�|�V�W�H�U�P�H�N�W�H�G�L�U�� 
�.�D�U�Y�D�N�U�R�O�•�Q���D�Q�W�L�R�N�V�L�G�D�Q���H�W�N�L�Q�O�L�÷�L�Q�L�Q���V�H�Q�W�H�W�L�N���D�Q�W�L�R�N�V�L�G�D�Q�O�D�U�O�D��
�N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�G�Õ�÷�Õ�Q�G�D�� �G�D�K�D �\�•�N�V�H�N�� �R�O�G�X�÷�X�� �J�|�]�O�H�Q�P�L�ú�W�L�U��
������������������������ �.�D�U�Y�D�N�U�R�O�•�Q�� �\�D�\�J�Õ�Q�� �R�Oarak bilinen 
antioksidanlardan olan askorbik asit ve vit-�(�� �N�D�G�D�U�� �J�•�o�O�•��
�D�Q�W�L�R�N�V�L�G�D�Q���R�O�G�X�÷�X���\�D�S�Õ�O�D�Q���o�D�O�Õ�ú�P�D�O�D�U�F�D���������������� �J�|�V�W�H�U�L�O�P�L�ú�W�L�U�� 

II. S�2�1�8�d 
�'�D�K�D�� �V�Õ�N�O�Õ�N�O�D�� �E�D�K�D�U�D�W�� �R�O�D�U�D�N�� �N�X�O�O�D�Q�Õ�O�D�Q�� �N�H�N�L�N�� �|�]�H�O�O�L�N�O�H��
�L�o�H�U�L�V�L�Q�G�H�� �E�D�U�Õ�Q�G�Õ�U�G�Õ�÷�Õ�� �W�L�P�R�O�� �Y�H �N�D�U�Y�D�N�U�R�O�� �X�o�X�F�X�� �\�D�÷�O�D�U�Õ�� �L�Oe 
�L�Q�V�D�Q���V�D�÷�O�Õ�÷�Õ�Q�G�D���o�R�N���F�L�G�G�L���Y�H���J�•�o�O�•���H�W�N�L�O�H�U�H���V�D�K�L�S�W�L�U�����'�D�K�D���o�R�N 
�D�U�D�ú�W�Õ�U�P�D�� �\�D�S�Õ�O�P�D�V�Õ�� �E�H�O�N�L�� �G�H�� �L�O�H�U�L�G�H�� �N�H�N�L�÷�L�Q�� �E�D�K�D�U�D�W�W�D�Q�� �o�Õ�N�Õ�S��
�W�L�E�E�L���E�L�U���D�M�D�Q���R�O�D�U�D�N���N�D�U�ú�Õ�P�Õ�]�D �o�Õ�N�P�D�V�Õ�Q�Õ���V�D�÷�O�D�\�D�F�D�N�W�Õ�U�� 
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I. G�,�5�,�ù 
�7�•�U�N�o�H�
�G�H�����K�R�V�D���J�L�G�H�Q�����D�Q�O�D�P�Õ�Q�D���J�H�O�H�Q�����N�H�\�I�����N�H�O�L�P�H�V�L�Q�G�H�Q��

�W�•�U�H�W�L�O�P�L�V�� �R�O�D�Q�� �N�H�I�L�U�� ���������� �.�D�I�N�D�V�\�D�¶�G�D�� �\�D�V�D�\�D�Q�� �L�Q�V�D�Q�O�D�U�Õ�Q�� �o�R�N��
�V�Õ�N �W�•�N�H�W�W�L�N�O�H�U�L�����V�•�W�•�Q���P�D�\�D�O�D�Q�G�Õ�U�Õ�O�P�D�V�Õ�\�O�D���H�O�G�H���H�G�L�O�H�Q���H�V�N�L���E�L�U��
ferme�Q�W�H���V�•�W���•�U�•�Q�•�G�•�U���������������������.�H�I�L�U�����I�H�U�P�H�Q�W�D�V�\�R�Q�G�D���V�S�H�V�L�I�L�N��
olarak Lactobacillus kefiri, Leuconostoc, Lactococcus ve 
�$�F�H�W�R�E�D�F�W�H�U�� �F�L�Q�V�O�H�U�L�Q�L�Q�� �G�H�÷�L�V�L�N�� �V�X�V�O�D�U�Õ�� �L�O�H�� �O�D�N�W�R�]�X�� �I�H�U�P�H�Q�W�H��
eden ���.�O�X�\�Y�H�U�R�P�\�F�H�V�� �P�D�U�[�L�D�Q�X�V���� �Y�H�� �H�W�P�H�\�H�Q�� �P�D�\�D�O�D�U�Õ��
(Saccharomyces unisporus, Saccharomyces cerevisiae ve 
Saccharomyces �H�[�L�J�X�X�V���� �L�o�H�U�H�Q�� �V�W�D�U�W�H�U�� �N�•�O�W�•�U�O�H�U�� �\�D�� �G�D�� �N�H�I�L�U��
�J�U�D�Q�•�O�O�H�U�L�Q�L�Q�� �N�X�O�O�D�Q�Õ�O�G�Õ�÷�Õ�� �I�H�U�P�H�Q�W�H�� �V�•�W�� �•�U�•�Q�•�� �R�O�D�U�D�N��
�W�D�Q�Õ�P�O�D�Q�P�D�N�W�D�G�Õ�U�� ���������� �.�H�I�L�U �J�U�D�Q�•�O�O�H�U�L���� �N�H�I�L�U�D�Q�� �Y�H�� �N�D�]�H�L�Q�G�H�Q��
olusan, simbiyoz halinde yasayan mikroorganizma 
�N�•�P�H�O�H�U�L�G�L�U���� �/���� �N�H�I�L�U�D�Q�R�I�D�F�L�H�Q�V�� �W�D�U�D�I�Õ�Q�G�D�Q �•�U�H�W�L�O�H�Q�� �N�H�I�L�U�D�Q��
�V�X�G�D���o�|�]�•�Q�H�E�L�O�L�U���E�L�U���J�O�X�N�R�J�D�O�D�N�W�D�Q�G�Õ�U�����������������6�•�W���L�o�L�Q�H���E�Õ�U�D�N�Õ�O�D�Q��
�N�H�I�L�U�� �J�U�D�Q�•�O�O�H�U�L���� �V�•�W�H�� �P�L�N�U�R�R�U�J�D�Q�L�]�P�D vermektedir. Kefir 
�J�U�D�Q�•�O�O�H�U�L�Q�G�H�N�L�� �P�L�N�U�R�R�U�J�D�Q�L�]�P�D�� �W�•�U�•�� �Y�H�� �R�U�D�Q�Õ���� �J�U�D�Q�•�O�O�H�U�L�Q��
�R�U�M�L�Q�L�Q�H�� �J�|�U�H�� �G�H�÷�L�V�P�H�N�W�H�G�Lr (7). Kefirin �P�L�N�U�R�E�L�\�D�O�� �I�O�R�U�D�V�Õ����
�N�H�I�L�U�� �J�U�D�Q�•�O�O�H�U�L�Q�L�Q�� �R�U�L�M�L�Q�L���� �P�L�N�U�R�R�U�J�D�Q�L�]�P�D�O�D�U�Õ�Q�� �G�•�]�H�\�L����
�P�L�N�U�R�R�U�J�D�Q�L�]�P�D�� �W�•�U�O�H�U�L�Q�L�Q�� �R�U�D�Q�Õ���� �L�Q�N�•�E�D�V�\�R�Q �V�Õ�F�D�N�O�Õ�÷�Õ�� �J�L�E�L��
�P�X�O�W�L�I�D�N�I�|�U�L�\�H�O�G�L�U�� ���������� �.�H�I�L�U�� �J�U�D�Q�•�O�O�H�U�L�Q�H�� �³�3�H�\�J�D�P�E�H�U�� �G�D�U�Õ�V�Õ�´��
denmekte ve 1-���� �P�P�� �D�U�D�V�Õ�� �E�•�\�•�N�O�•�N�W�H�� �R�O�X�S ka�U�Q�Õ�E�D�K�D�U�Õ��
�D�Q�G�Õ�U�D�Q�� �V�•�Q�J�H�U�L�P�V�L�� �J�|�U�•�Q�•�P�G�H�G�L�U�� ���������� �.�H�I�L�U���� �V�D�N�O�D�Q�P�D��
�N�R�V�X�O�O�D�U�Õ�Q�D���E�D�÷�O�Õ���D�V�L�W�O�L�N�����&�2�����Y�H���D�O�N�R�O���R�U�D�Q�Õ�Q�D���J�R�U�H���W�D�W�O�Õ�����R�U�W�D 
�V�H�U�W�����V�H�U�W���Y�H���o�R�N���V�H�U�W���N�H�I�L�U���R�O�D�U�D�N���J�U�X�S�O�D�Q�G�Õ�U�Õ�O�Õ�U�������������ø�o�H�U�L�÷�L�Q�G�H��
�\�•�N�V�H�N���P�L�N�W�D�U�G�D���%�������%���������Y�L�W-K ve folik asit bulunur (10,11). 
�.�H�I�L�U�L�Q���P�L�N�U�R�I�O�R�U�D�V�Õ�����V�•�W�•���I�H�U�P�H�Q�W�H���H�G�H�U�H�N���O�D�N�W�L�N���D�V�L�W�����&�2�����D�]��
miktarda alkol, asetaldehit, aseton, diasetil olusturarak, kefirin 
�N�H�Q�G�L�Q�H�� �|�]�J�•�� �D�U�R�P�D�� �Y�H�� �N�Õ�Y�D�P�Õ�Q�Õ�Q�� �R�O�X�V�P�D�V�Õ�Q�D�� �N�D�W�N�Õ�� �V�D�÷�O�D�U��
(2,3,10,12). Kaliteli kefir %0.6-0.9 laktik asit, %50 
CO2, %0.6-0.8 �H�W�L�O���D�O�N�R�O�����I�D�U�N�O�Õ���D�O�G�H�K�L�W�O�H�U���Y�H���D�V�H�W�R�Q���L�o�H�U�P�H�O�L�G�L�U��
(13,14,15). 

A. Kefir�¶�L�Q���6�D�÷�O�Õ�N���h�]�H�U�L�Q�H���(�W�N�L�O�H�U�L 

 
Anti -Kanserojenik Etki  

�<�D�S�Õ�O�D�Q�� �E�L�U�� �o�D�O�Õ�V�P�D�G�D�� �\�R�÷�X�U�W�� �Y�H�� �N�H�I�L�U�L�Q���V�•�W�H�� �J�|�U�H��
�D�Q�W�L�P�X�W�D�M�H�Q�L�N���H�W�N�L�O�H�U�L�Q�L�Q���G�D�K�D���J�•�o�O�•���R�O�G�X�÷�X���J�|�]�O�H�Q�P�L�V�W�L�U��������������
Antimutajenik �H�W�N�L�� �P�H�N�D�Q�L�]�P�D�O�D�U�Õ�Q�G�D�Q�� �E�L�U�L�V�L�Q�L�Q�� �G�H��
�D�Q�W�L�R�N�V�L�G�D�Q�� �H�W�N�L�O�H�U�L�� �R�O�G�X�÷�X�� �J�|�V�W�H�U�L�O�P�L�V�W�L�U�� ������������ �.�H�I�L�U�L�Q�� �D�Q�W�L-
�N�D�Q�V�H�U�R�M�H�Q�L�N�� �H�W�N�L�V�L�� �\�D�\�J�Õ�Q�� �E�L�U �V�H�N�L�O�G�H�� �D�U�D�V�W�Õ�U�Õ�O�P�Õ�V�W�Õ�U��
(18,19,20,21). K�H�I�L�U�L�Q���L�o�H�U�G�L�÷�L���S�U�R�W�H�L�Q�O�H�U�L�Q�����/�����N�H�I�L�U�D�Q�R�I�D�F�L�H�Q�V��
�W�D�U�D�I�Õ�Q�G�D�Q�� �•�U�H�W�L�O�H�Q�� �.�H�I�L�U�D�Q�L�Q�L�Q�� �D�Q�W�L�N�D�Q�V�H�U�R�M�H�Q�L�N�� �H�W�N�L�O�H�U�L��
�L�V�S�D�W�O�D�Q�P�Õ�V�� �R�O�X�S�� �E�X�� �D�N�W�L�Y�L�W�H�Q�L�Q�� �G�R�]�� �E�D�÷�Õ�P�O�Õ�� �R�O�G�X�÷�X��
�J�|�]�O�H�P�O�H�Q�P�L�V�W�L�U���������������������$�Q�W�L�N�D�U�V�L�Q�R�M�H�Q�L�N���H�W�N�L�G�H���V�•�O�I�•�U �L�o�H�U�H�Q��
�D�P�L�Q�R�D�V�L�W���J�U�X�E�X�Q�X�Q���|�Q�H�P�O�L���\�H�U�L���R�O�G�X�÷�X���|�Q�H���V�•�U�•�O�P�•�V�W�•�U��������������
�<�D�S�Õ�O�D�Q���E�L�U���E�D�V�N�D���o�D�O�Õ�V�P�D�G�D���N�H�I�L�U�L�Q���+�7�/�9-1 negatif malign T 

�O�H�Q�I�R�V�L�W�O�H�U�G�H���E�•�\�•�P�H�\�L�� �H�Q�J�H�O�O�H�\�L�F�L�� �Y�H���D�S�R�S�L�W�R�]�L�V�L�� �K�Õ�]�O�D�Q�G�Õ�U�Õ�F�Õ��
�H�W�N�L�O�H�U�L���N�D�Q�Õ�W�O�D�Q�P�Õ�V�W�Õ�U������������ 

 
Anti -Alerjik Etki  

�$�O�H�U�M�L���N�D�Q���H�O�H�P�D�Q�O�D�U�Õ�Q�G�D�Q���H�R�]�L�Q�R�I�L�O���D�U�W�Õ�V�Õ���L�O�H���P�H�\�G�D�Q�D���J�Hlen 
�E�L�U���U�H�D�N�V�L�\�R�Q�G�X�U�����(�R�]�L�Q�R�I�L�O���D�U�W�Õ�V�Õ�Q�Õ���Y�H���Y�H�\�D���H�W�N�L�O�H�U�L�Q�L���D�]�D�O�W�P�D�N��
�D�Q�W�L�D�O�H�U�M�L�N�� �W�H�G�D�Y�L�G�H�� �R�O�G�X�N�o�D�� �|�Q�H�P�O�L�G�L�U�� ������������ �.�H�I�L�U�L�Q�� �D�O�H�U�M�L�N��
�D�N�F�L�÷�H�U�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�G�D�� �R�Y�D�O�E�X�P�L�Q�� �D�U�D�F�Õ�O�Õ�� �H�R�]�L�Q�R�I�L�O�� �D�U�W�Õ�V�Õ�Q�Õ�� �Y�H 
�K�L�S�H�U�V�H�N�U�H�V�\�R�Q�X�� �D�]�D�O�W�W�Õ�÷�Õ�� �J�|�V�W�H�U�L�O�P�L�V�W�L�U�� ������������ �%�L�U�� �E�D�V�N�D��
�o�D�O�Õ�V�P�D�G�D���� �N�H�I�L�U�D�Q�L�Q�� �P�D�V�W�� �K�•�F�U�H�� �G�H�J�U�D�Q�•�O�D�V�\�R�Q�X�Q�X��
�E�D�V�N�Õ�O�D�\�D�U�D�N�� �P�D�V�W �K�•�F�U�H�� �D�U�D�F�Õ�O�Õ�� �D�O�H�U�M�L�N�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q��
�H�Q�J�H�O�O�H�Q�P�H�V�L�Q�G�H���H�W�N�L�O�L���R�O�D�E�L�O�H�F�H�÷�L���|�Q�H���V�•�U�•�O�P�•�V�W�•�U������������ 

 
Anti -Mikrobiyal Etki  

�.�H�I�L�U�L�Q���L�o�H�U�G�L�÷�L���O�D�N�W�R�E�D�V�L�O���W�•�U�O�H�U�L���Y�H���I�H�U�P�H�Q�W�D�V�\�R�Q���V�Õ�U�D�V�Õ�Q�G�D��
�P�L�N�U�R�I�O�R�U�D�Q�Õ�Q�� �R�U�W�D�\�D�� �o�Õ�N�D�U�G�Õ�÷�Õ�� �E�D�]�Õ�� �P�H�W�D�E�R�O�L�W�O�H�U��
antimikrobiyal etkiden sorumludur (28). Kefirin, gr(-) 
�E�D�N�W�H�U�L�O�H�U�� �•�]�H�U�L�Q�G�H�� �E�D�N�W�H�U�L�\�R�V�W�D�W�L�N���� �J�U�������� �E�D�N�W�H�U�L�O�H�U�� �•�]�H�U�L�Q�G�H��
ise bakterisitik etkisi daha �|�Q�� �S�O�D�Q�G�D�� �R�O�G�X�÷�X�� �E�H�O�L�U�W�L�O�P�H�N�W�H�G�L�U��
������������ �.�H�I�L�U�L�Q�� �E�D�N�W�H�U�L�V�L�W�L�N�� �H�W�N�L�V�L�Q�L�Q�� �N�D�Q�Õ�W�O�D�Q�G�Õ�÷�Õ�� �J�U��������
bakteriler: Y. enterocolitica, L. monocytogenes, E. coli, L. 
�L�Q�Q�R�F�X�D�����6�����H�Q�W�H�U�L�W�L�G�L�V�����6�����D�X�U�H�X�V�����%�����F�H�U�H�X�V�¶�G�L�U��������������������������������
�$�\�U�Õ�F�D�� �N�H�I�L�U�L�Q�� �&���� �D�O�E�L�F�D�Q�V���� �6���� �7�\�S�K�L���� �6�� sonnei, S. aureus, E. 
�F�R�O�L�¶�\�H�� �N�D�U�V�Õ�� �D�Q�W�L�P�L�N�U�R�E�L�\�D�O�� �H�W�N�L�Q�O�L�÷�L�� �L�V�S�D�W�O�D�Q�P�Õ�V�W�Õr (33). P. 
�D�H�U�X�J�L�Q�R�V�D�� �L�O�H�� �H�Q�I�H�N�W�H�� �F�L�O�W�� �\�D�Q�Õ�N�O�D�U�Õ�Q�G�D�� �N�H�I�L�U�L�Q�� �J�•�P�•�V��
�V�X�O�I�D�G�L�D�]�L�Q���W�H�G�D�Y�L�V�L�Q�H���J�|�U�H���N�Õ�\�D�V�O�D���H�W�N�L�O�L���R�O�G�X�÷�X���J�|�V�W�H�U�L�O�P�L�V�W�L�U��
(34). 
 
Anti -Hipertansif Etki  

�.�H�I�L�U�� �L�o�H�U�L�V�L�Q�G�H�N�L�� �N�H�I�L�U�D�Q�Õ�Q�� �U�D�W�O�D�U�G�D�� �N�D�Q�� �E�D�V�Õ�Q�F�Õ�Q�Õ�� �D�Q�O�D�P�O�Õ��
�|�O�o�•�G�H�� �G�•�V�•�U�G�•�÷�•�� �J�|�V�W�H�U�L�O�P�L�V�W�L�U�� ������������ �.�H�I�L�U�L�Q�� �N�D�Q�� �E�D�V�Õ�Q�F�Õ��
�G�•�V�•�U�•�F�• etkisini anjiotensin converting enzim (ACE) 
�L�Q�K�L�E�L�W�|�U�•�� �D�Q�W�L�K�L�S�H�U�W�D�Q�V�L�I�� �L�O�D�o�O�D�U�� �J�L�E�L�� �$�&�(�¶�\�L�� �E�D�V�N�Õ�O�D�\�D�U�D�N��
�J�|�V�W�H�U�G�L�÷�L���L�V�S�D�W�O�D�Q�P�Õ�V�W�Õ�U (36). 
 
Gastrointestinal Sistem Etkileri 

�.�H�I�L�U���� �G�L�÷�H�U�� �V�•�W�� �Y�H�� �V�•�W�� �•�U�•�Q�O�H�U�L�Q�L�Q�� �D�N�V�L�Q�H�� �J�D�V�W�U�R�Lntestinal 
�V�L�V�W�H�P�� �P�R�W�R�U�� �Y�H�� �E�R�V�D�O�P�D�� �L�V�O�H�Y�L�� �•�]�H�U�L�Q�H�� �X�\�D�U�Õ�F�Õ�� �H�W�N�L�V�L�\�O�H�� �Y�H��
antagonistic etkisi ile barsakta patojen bakteri 
�N�R�O�R�Q�L�]�D�V�\�R�Q�X�Q�X�� �H�Q�J�H�O�O�H�P�H�V�L�\�O�H�� �J�•�o�O�•�� �E�L�U�� �S�U�R�E�L�R�W�L�N�� �R�O�G�X�÷�X��
�J�|�V�W�H�U�L�O�P�L�V�W�L�U���������������������.�H�I�L�U �D�\�U�Õ�F�D�� �L�Q�V�D�Q�O�D�U�G�D���J�D�V�W�U�R�L�Q�W�H�V�W�L�Q�D�O��
�V�\�V�W�H�P���•�O�V�H�U���W�H�G�D�Y�L�V�L�Q�G�H���G�H���N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U������������ 

 
�ø�P�P�•�Q�R�O�R�M�L�N���(�W�N�L�O�H�U�L 

�%�D�÷�Õ�V�Õ�N�O�Õ�N�� �V�L�V�W�H�P�L�� �E�H�V�O�H�Q�P�H�� �L�O�H�� �G�R�÷�U�X�G�D�Q�� �L�O�L�V�N�L�G�L�U�� ������������
�.�H�I�L�U�L�Q�� �E�D�÷�Õ�V�Õ�N�O�Õ�N�� �V�L�V�W�H�P�L�� �G�•�]�H�Q�O�H�\�L�F�L�� �H�W�N�L�V�L�� �R�O�G�X�÷�X�� �\�D�S�Õ�O�D�Q��
�o�D�O�Õ�V�P�D�O�D�U�G�D �L�V�S�D�W�O�D�Q�P�Õ�V�W�Õ�U�� ������������ �5�D�W�O�D�U�G�D�� �\�D�S�Õ�O�D�Q�� �G�H�Q�H�\�V�H�O��
�o�D�O�Õ�V�P�D�G�D�� �R�U�D�O�� �N�H�I�L�U�L�Q�� �N�R�O�H�U�D�� �K�D�V�W�D�O�Õ�÷�Õ�Q�Õ�� �R�O�X�V�W�X�U�D�Q�� �E�D�N�W�H�U�L�� �Y����
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Yaman et al., �.�D�I�N�D�V�O�D�U�G�D�Q���*�H�O�H�Q���0�X�F�L�]�H�Y�L���6�D�÷�O�Õ�N�����.�H�I�L�U, ISAS2018, Antalya, Turkey 

�F�K�R�O�H�U�D�H�¶�Q�Õ�Q�� �•�U�H�W�W�L�÷�L �N�R�O�H�U�D�� �W�R�N�V�L�Q�L�Q�H�� �N�D�U�V�Õ�� �E�D�U�V�D�N�� �P�X�N�R�]�D�O��
�E�D�÷�Õ�V�Õ�N�O�Õ�N�� �\�D�Q�Õ�W�Õ�Q�Õ�� �D�U�W�Õ�U�G�Õ�÷�Õ�� �W�H�V�S�L�W�� �H�G�L�O�P�L�V�W�L�U�� ������������ �%�L�U�� �E�D�V�N�D��
�o�D�O�Õ�V�P�D�G�D���� �N�H�I�L�U�� �Y�H�U�L�Oen �U�D�W�O�D�U�G�D�� �D�N�F�L�÷�H�U�� �H�Q�I�H�N�V�L�\�R�Q�X�� �Y�H��
�S�H�U�L�W�R�Q�L�W�W�H���P�D�N�U�R�I�D�M�O�D�U�Õ�Q�����S�D�W�R�M�H�Q�O�H�U�L�Q���D�N�W�L�Y�L�W�H�O�H�U�L�Q�L���G�D�K�D���H�W�N�L�O�L��
�D�]�D�O�W�D�E�L�O�H�F�H�÷�L�� �J�|�V�W�H�U�L�O�P�L�V�W�L�U�� ���������� �ø�Q�V�D�Q�O�D�U�G�D�� �\�D�S�Õ�O�D�Q�� �E�L�U��
�o�D�O�Õ�V�P�D�G�D�� �������� �D�\�O�Õ�N�� �N�H�I�L�U�� �W�•�N�H�W�L�P�L�Q�L�� �W�D�N�L�E�H�Q�� �,�/-���¶�G�H�� �D�]�D�O�P�D����
IL-5 ve TNF-�.�¶�G�D�� �D�U�W�P�D�� �V�D�÷�O�D�\�D�U�D�N��sepsisin �N�R�Q�W�U�R�O�•�Q�G�H��
�N�H�I�L�U�L�Q���H�W�N�L�Q�O�L�÷�L�Q�L���J�|�V�W�H�U�P�L�V�W�L�U����������. 

 
�/�D�N�W�R�]���ø�Q�W�R�O�H�U�D�Q�V�Õ���h�]�H�U�L�Q�H���(�W�N�L�O�H�U�L 

�/�D�N�W�R�]�����V�•�W�W�H���E�X�O�X�Q�D�Q���E�L�U���G�L�V�D�N�N�D�U�L�W�W�L�U���Y�H���O�D�N�W�R�]���L�Q�W�R�O�H�U�D�Q�V�Õ��
�L�V�H�� �E�D�U�V�D�N�W�D�� �\�H�W�H�U�V�L�]�� ��-�J�D�O�D�N�W�R�V�L�G�D�]�� �R�O�P�D�V�Õ�G�Õ�U�� ������������ �.�H�I�L�U 
�J�U�D�Q�•�O�O�H�U�L�Q�G�H�� ��- galaktosidaz bulunmas�Õ�� �Y�H�� �N�H�I�L�U�L�Q�� �G�•�V�•�N��
�O�D�N�W�R�]�� �L�o�H�U�L�÷�L�� �O�D�N�W�R�]�� �L�Q�W�R�O�H�U�D�Q�V�Õ�� �R�O�D�Q�O�D�U�G�D�� �O�D�N�W�R�]�� �V�L�Q�G�L�U�L�P�L�Q�L 
�N�R�O�D�\�O�D�V�W�Õ�U�G�Õ�÷�Õ�� �Y�H�� �V�L�V�N�L�Q�O�L�N�� �K�L�V�V�L�Q�L�� �������¶�O�H�U�H�� �Y�D�U�D�Q�� �R�U�D�Q�O�D�U�G�D��
�D�]�D�O�W�W�Õ�÷�Õ���E�L�O�G�L�U�L�O�P�L�V�W�L�U������������������ 

 
�.�R�O�H�V�W�H�U�R�O���h�]�H�U�L�Q�H���(�W�N�L�O�H�U�L 

�+�L�S�H�U�N�R�O�H�V�W�H�U�R�O�H�P�L�O�L�� �U�D�W�O�D�U�G�D�� �\�D�S�Õ�O�D�Q�� �o�D�O�Õ�V�P�D�G�D kefir, 
�9�/�'�/���� �/�'�/���� �W�U�L�D�V�L�O�J�O�L�V�H�U�R�O�� �V�H�Y�L�\�H�O�H�U�L�Q�L�� �D�Q�O�D�P�O�Õ�� �R�O�D�U�D�N��
�G�•�V�•�U�•�U�N�H�Q���� �+�'�/ �N�R�O�H�V�W�H�U�R�O�� �V�H�Y�L�\�H�O�H�U�L�Q�L�� �\�•�N�V�H�O�W�P�L�V�W�L�U���� �(�W�N�L��
�P�H�N�D�Q�L�]�P�D�V�Õ�� �W�D�P�� �E�L�O�L�Q�P�H�P�H�N�O�H�� �E�L�U�O�L�N�W�H���� �N�H�I�L�U�G�H�N�L��
�P�L�N�U�R�R�U�J�D�Q�L�]�P�D�O�D�U�Õ�Q�� �V�D�I�U�D��aside �S�D�U�o�D�O�D�\�Õ�F�Õ�� �H�Q�]�L�P�O�H�U�L��
�D�U�W�Õ�U�D�U�D�N�� �N�R�O�H�V�W�H�U�R�O�� �H�P�L�O�L�P�L�Q�L �D�]�D�O�W�P�D�V�Õ�� �Y�H�� �N�R�O�H�V�W�H�U�R�O��
�V�H�Q�W�H�]�L�Q�G�H�� �J�|�U�H�Y�O�L�� �+�0�*-�&�R�$�� �U�H�G�•�N�W�D�]�� �H�Q�]�L�P aktivitesini 
�D�]�D�O�W�P�D�V�Õ���V�R�Q�X�F�X���E�X���H�W�N�L�\�L���J�|�V�W�H�U�G�L�÷�L���|�Q�H���V�•�U�•�O�P�H�N�W�H�G�L�U��������������
�g�Q�H�� �V�•�U�•�O�H�Q�� �G�L�÷�H�U�� �P�H�N�D�Q�L�]�P�D�� �L�V�H�� �N�H�I�L�U�� �I�H�U�P�H�Q�W�D�V�\�R�Q�X 
�V�Õ�U�D�V�Õ�Q�G�D�� �R�U�R�W�L�N�� �D�V�L�W�O�H�U�L�Q�� �D�]�D�O�P�D�V�Õ�G�Õ�U�� ������������ �.�R�O�H�V�W�H�U�R�O�� �G�•�]�H�\�L 
�Q�R�U�P�D�O���������H�U�N�H�N���K�D�V�W�D�G�D���\�D�S�Õ�O�D�Q���E�D�V�N�D���E�L�U���o�D�O�Õ�V�P�D�G�D���L�V�H���N�H�I�L�U 
�W�•�N�H�W�L�P�L�Q�L�Q�� �S�O�D�]�P�D�� �N�R�O�H�V�W�H�U�R�O�� �G�•�]�H�\�L�Q�L�� �H�W�N�L�O�H�P�H�G�L�÷�L�� �W�H�V�S�L�W��
edilmistir (50). 

 
�.�D�Q���ù�H�N�H�U�L���h�]�H�U�L�Q�H���(�W�N�L�O�H�U�L 

�<�D�S�Õ�O�D�Q�� �o�D�O�Õ�V�P�D�O�D�U�G�D�� �N�H�I�L�U�� �L�o�H�U�L�V�L�Q�G�H�N�L�� �N�H�I�L�U�D�Q�Õ�Q�� �L�V�N�H�O�H�W��
�N�D�V�Õ�Q�G�D�� �K�•�F�U�H�� �L�o�L�� �J�O�L�N�R�]�� �D�O�Õ�P�Õ�Q�Õ�� �D�U�W�Õ�U�G�Õ�÷�Õ�� �Y�H�� �7�L�S�� ���� �'�0��
tedavisinde �N�X�O�O�D�Q�Õ�O�D�E�L�O�H�F�H�÷�L���V�D�Y�X�Q�X�O�P�X�V�W�X�U������������ 

 
�6�L�Q�L�U���6�L�V�W�H�P�L���h�]�H�U�L�Q�H���(�W�N�L�O�H�U�L 

�.�H�I�L�U���L�o�L�Q�G�H�N�L���P�L�N�U�R�R�U�J�D�Q�L�]�P�D�O�D�U�����\�•�N�V�H�N���P�L�N�W�D�U�G�D���Y�L�W�D�P�L�Q��
�•�U�H�W�P�H�N�W�H�G�L�U�� �Y�H�� �|�]�H�O�O�L�N�O�H�� �P�L�N�U�R�R�U�J�D�Q�L�]�P�D�O�D�U�Õ�Q�Õ�Q�� �•�U�H�W�W�L�÷�L��
biyotin, �G�L�÷�H�U�� �%�� �N�R�P�S�O�H�N�V�� �Y�L�W�Dminlerin emilimini de 
�D�U�W�W�Õ�U�P�D�N�W�D�G�Õ�U�� ������������ �%�X�� �V�D�\�H�G�H�� �N�H�I�L�U�� �L�O�H�� �E�L�U�O�L�N�W�H�� �Y�L�W�D�P�L�Q�O�H�U�L�Q��
�\�H�W�H�U�O�L�� �D�O�Õ�Q�P�D�V�Õ�� �Y�L�W�D�P�L�Q �H�N�V�L�N�O�L�÷�L�Q�H�� �E�D�÷�O�Õ�� �J�|�]�O�H�Q�H�Q�� �V�L�Q�L�U��
�V�L�V�W�H�P�L�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�G�D�� �R�O�X�P�O�X�� �H�W�N�L�� �\�D�S�W�Õ�÷�Õ�� �J�|�]�O�H�Q�P�L�V�W�L�U��
(11,12). Kefirin antidepresif etkisi triptofan, magnezyum ve 
�N�D�O�V�L�\�X�P���L�o�H�U�L�÷�L�Q�L�Q���\�•�N�V�H�N���R�O�P�D�V�Õ�Q�D���E�D�÷�O�D�Q�P�D�N�W�D�G�Õ�U����������������. 

II. S�2�1�8�d 

�%�X�� �G�H�U�O�H�P�H�G�H�� �\�D�S�Õ�O�D�Q�� �o�D�O�Õ�V�P�D�O�D�U�� �H�V�O�L�÷�L�Q�G�H�� �N�H�I�L�U�L�Q�� �L�Q�V�D�Q��
�V�D�÷�O�Õ�÷�Õ�Q�D�� �H�W�N�L�O�H�U�L�� �L�Q�F�H�O�H�Q�P�L�V�W�L�U���� �2�U�W�D�\�D�� �o�Õ�N�D�Q�� �V�R�Q�X�o�� �N�H�I�L�U�L�Q��
kaskaflardan �J�H�O�H�Q�� �E�L�U�� �P�X�F�L�]�H�� �R�O�G�X�÷�X�Q�X�� �J�|�V�W�H�U�P�H�N�W�H�G�L�U����
�1�H�U�H�G�H�\�V�H���E�•�W�•�Q���V�L�V�W�H�P�O�H�U���•�]�H�U�L�Q�G�H���R�O�X�P�O�X���H�W�N�L�O�H�U�L���J�|�]�O�H�Q�P�L�V��
�R�O�X�S�� �]�D�U�D�U�O�Õ�� �H�W�N�L�O�H�U�L tespit edilmemistir. Kefirin bu 
�V�R�Q�X�o�O�D�U�Õ�Q�G�D�Q�� �H�Q�� �|�Q�H�P�O�L�V�L�� �L�V�H�� �E�H�O�N�L�� �G�H�� �F�L�G�G�L�� �H�W�N�L�O�L�� �E�L�U�� �D�Q�W�L-
kanserojen olusudur. Bu konuda daha �I�D�]�O�D���o�D�O�Õ�V�P�D���\�D�S�Õ�O�P�D�V�Õ��
�N�D�I�N�D�V�O�D�U�G�D�� �|�O�•�P�� �\�D�V�Õ�Q�Õ�Q�� �E�X�� �N�D�G�D�U�� �L�O�H�U�L�� �R�O�P�D�V�Õ�Q�G�D�� �N�H�I�L�U��
�P�X�F�L�]�H�V�L�Q�L�Q���\�H�U�L�Q�L���E�L�]�O�H�U�H���J�|�V�W�H�U�H�F�H�N�W�L�U�� 
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I. G�,�5�,�ù 
�d�R�N�� �\�D�\�J�Õ�Q�� �N�X�O�O�D�Q�Õ�P�� �D�O�D�Q�Õ�� �R�O�D�Q�� �G�R�P�D�W�H�V�� �E�L�W�N�L�V�L����

�S�D�W�O�Õ�F�D�Q�J�L�O�O�H�U�� �I�D�P�L�O�\�D�V�Õ�Q�G�D�Q�G�Õ�U���� �$�Q�D�Y�D�W�D�Q�Õ �3�H�U�X�� �Y�H�� �N�R�P�ú�X��
�•�O�N�H�O�H�U�L�G�L�U�� ���������� �$�]�W�H�N�O�H�U�� �W�D�U�D�I�Õ�Q�G�D�Q�� �D�G�Õ�� �µ�W�R�P�D�W�O�¶�� �N�R�Q�X�O�D�Q��
�G�R�P�D�W�H�V���ú�X���D�Q �G�•�Q�\�D�G�D���S�D�W�D�W�H�V�L�Q���D�U�G�Õ�Q�G�D�Q���L�N�L�Q�F�L���V�Õ�U�D�G�D���H�Q���o�R�N 
�W�•�N�H�W�L�O�H�Q���V�H�E�]�H�G�L�U�����ø�V�S�D�Q�\�R�O�O�D�U���G�R�P�D�W�H�V�L ���������� �\�Õ�O�Õ�Q�G�D�� �$�Y�U�X�S�D��
�L�O�H�� �W�D�Q�Õ�ú�W�Õ�U�P�Õ�ú�O�D�U�G�Õ�U�� ���������� �%�X�� �W�D�U�L�K�W�H�Q�� �V�R�Q�U�D�� �G�R�P�D�W�H�V�� �W�•�P��
�$�Y�U�X�S�D�¶�G�D �\�D�\�J�Õ�Q���W�•�N�H�W�L�O�P�H�\�H�� �E�D�ú�O�D�P�Õ�ú�W�Õ�U�����'�R�P�D�W�H�V�L�Q�����H�Q�H�U�M�L��
�G�H�÷�H�U�L���G�•�ú�•�N�����S�U�R�W�H�L�Q���Y�H���\�D�÷�G�D�Q���\�R�N�V�X�Q �E�L�U���E�H�V�L�Q���J�Õ�G�D�V�Õ���R�O�P�D�V�Õ��
�G�L�\�H�W�O�H�U�G�H�� �V�Õ�N�� �N�X�O�O�D�Q�Õ�O�P�D�V�Õ�Q�Õ�� �V�D�÷�O�D�P�D�N�W�D�G�Õ�U�� ���������� �������� �J�U��
domatesin �E�H�V�L�Q�� �G�H�÷�H�U�O�H�U�L�Q�H�� �E�D�N�D�U�V�D�N���� ������ �N�D�O���� �H�Q�H�U�M�L���� �������� �J�U��
�N�D�U�E�R�Q�K�L�G�U�D�W�������������J�U���S�U�R�W�H�L�Q�������������J�U���\�D�÷������mg kalsiyum, 0.6 mg 
demir, 600 IU Vit. A, 0.16 mg Vit. B-1, 0.05 mg Vit. B-2, 0.7 
mg �Q�L�D�V�L�Q���� ������ �P�J�� �9�L�W���� �&�� �E�X�O�X�Q�P�D�N�W�D�G�Õ�U���� �ø�o�H�U�L�V�L�Q�G�H�� �E�X�O�X�Q�D�Q��
�O�L�N�R�S�H�Q���� �D�Q�W�L�R�N�V�L�G�D�Q�� �P�D�G�G�H�� �R�O�P�D�V�Õ �\�D�Q�Õ�Q�G�D��
�D�Q�W�L�N�D�Q�V�H�U�R�M�H�Q�L�N�W�L�U���� �/�L�N�R�S�H�Q�� �D�\�Q�Õ�� �]�D�P�D�Q�G�D�� �G�R�P�D�W�H�V�� �G�Õ�ú�Õ�Q�G�D��
�N�D�U�S�X�]���� �N�X�ú�E�X�U�Q�X�� �Y�E�� �N�Õ�U�P�Õ�]�Õ�� �P�H�\�Y�H�� �Y�H�� �V�H�E�]�H�O�H�U�G�H�� �G�H��
�P�H�Y�F�X�W�W�X�U���� �6�D�N�O�D�P�D�� �N�R�ú�X�O�O�D�U�Õ�� �Y�H�� �L�ú�O�H�P�� �J�|�U�P�H�V�L�� �G�R�P�D�W�H�V 
�L�o�H�U�L�V�L�Q�G�H�N�L�� �O�L�N�R�S�H�Q�� �R�U�D�Q�Õ�Q�Õ�� �G�H�÷�L�ú�W�L�U�P�H�N�W�H�G�L�U�� �������������� �'�L�÷�H�U��
�E�H�V�L�Q�O�H�U�L�Q�� �D�N�V�L�Q�H�� �S�L�ú�L�U�L�O�H�Q �G�R�P�D�W�H�V�W�H�� �O�L�N�R�S�H�Q�� �R�U�D�Q�Õ�Q�Õ�Q�� �D�U�W�W�Õ�÷�Õ��
�\�D�S�Õ�O�D�Q�� �o�D�O�Õ�ú�P�D�O�D�U�G�D�� �J�|�V�W�H�U�L�O�P�L�ú�� �R�O�X�S���� �V�H�E�H�E�L�Q�L�Q�� �L�V�H �S�L�ú�L�U�L�O�H�Q��
�G�R�P�D�W�H�V�W�H���O�L�N�R�S�H�Q�L�Q���G�D�K�D���D�N�W�L�I���I�R�U�P�X�Q�D���J�H�o�L�ú���\�D�S�P�D�V�Õ olarak 
�G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�L�ú�W�L�U ���������� �%�X�� �Q�H�G�H�Q�O�H�� �G�R�P�D�W�H�V�L�Q�� �S�L�ú�L�U�L�O�H�U�H�N��
�W�•�N�H�W�L�O�P�H�V�L�Q�L�Q�� �L�Q�V�D�Q�� �V�D�÷�O�Õ�÷�Õ�Q�D�� �R�O�D�Q�� �H�W�N�L�O�H�U�L�Q�L �J�•�o�O�H�Q�G�L�U�H�F�H�÷�L��
�G�•�ú�•�Q�•�O�P�•�ú�W�•�U���������������������������������������������������������/�L�N�R�S�H�Q���D�\�U�Õ�F�D���9�L�W-
A benzeri �P�D�G�G�H�� �R�O�D�U�D�N�� �G�D�� �D�Q�Õ�O�Õ�U�� �3�U�R�V�S�H�N�W�L�I�� �\�D�S�Õ�O�D�Q�� �E�L�U��
�o�D�O�Õ�ú�P�D�G�D�� �G�R�P�D�W�H�V�� �W�•�N�H�W�P�H�Q�L�Q�� �N�D�Q�V�H�U�O�H�U�G�H�� �P�R�U�W�D�O�L�W�H�\�L�� ��������
�R�U�D�Q�Õ�Q�G�D �D�]�D�O�W�W�Õ�÷�Õ�� �J�|�]�O�H�Q�P�L�ú�W�L�U�� ������������������������ �g�]�H�O�O�L�N�O�H�� �S�U�R�V�W�D�W��
�N�D�Q�V�H�U�L�Q�H�� �N�D�U�ú�Õ�� �O�L�N�R�S�H�Q�L�Q�� �N�R�U�X�\�X�F�X�� �Y�H hatta kanserin 
�L�O�H�U�O�H�P�H�V�L�Q�L�� �H�Q�J�H�O�O�H�\�L�F�L�� �H�W�N�L�O�H�U�L�� �N�D�E�X�O�� �J�|�U�P�•�ú�W�•�U�� ������������ �%�L�U��
�E�D�ú�N�D�� �o�D�O�Õ�ú�P�D�G�D�� �L�V�H likopenin pankr�H�D�V�� �N�D�Q�V�H�U�L�Q�H�� �N�D�U�ú�Õ��
�N�R�U�X�\�X�F�X�� �R�O�G�X�÷�X�� �J�|�]�O�H�Q�P�L�ú�W�L�U�� ������������ �*�•�Q�H�ú�� �\�D�Q�Õ�N�O�D�U�Õ sonucu 
�R�O�X�ú�D�E�L�O�H�F�H�N�� �F�L�O�W�� �N�D�Q�V�H�U�O�H�U�L�Q�H�� �N�D�U�ú�Õ�� �G�D�� �O�L�N�R�S�H�Q�L�Q�� �H�W�N�L�Q�O�L�÷�L��
�L�V�S�D�W�O�D�Q�P�Õ�ú�W�Õ�U���� �$�\�U�Õ�F�D �G�R�P�D�W�H�V�� �W�•�P�� �V�H�E�]�H�� �Y�H�� �P�H�\�Y�H�O�H�U��
�D�U�D�V�Õ�Q�G�D�� �L�o�H�U�G�L�÷�L�� �O�L�N�R�S�H�Q�� �L�O�H���D�÷�Õ�]���E�R�ú�O�X�÷�X�Q�G�D�Q���U�H�N�W�X�P�D kadar 
�W�•�P���J�D�V�W�U�R�L�Q�W�H�V�W�L�Q�D�O�� �N�D�Q�V�H�U�O�H�U�L���� �P�H�P�H�� �N�D�Q�V�H�U�L�Q�L���� �N�D�U�D�F�L�÷�H�U��
�N�D�Q�V�H�U�L�Q�L���D�]�D�O�W�W�Õ�÷�Õ���L�V�S�D�W�O�D�Q�D�Q �Y�H���H�Q���D�Q�O�D�P�O�Õ���V�R�Q�X�o�O�D�U�Õ�Q�����H�Q���Q�H�W��
�L�O�L�ú�N�L�Q�L�Q�� �J�|�V�W�H�U�L�O�G�L�÷�L�� �W�H�N�� �V�H�E�]�H�G�L�U�� ������������ �/�L�N�R�S�H�Q�L�Q 
�D�Q�W�L�N�D�Q�V�H�U�R�M�H�Q�� �|�]�H�O�O�L�÷�L�Q�L�� �Q�D�V�Õ�O�� �V�H�U�J�L�O�H�G�L�÷�L�� �W�D�P��
�o�|�]�•�O�H�P�H�P�H�V�L�Q�H���U�D�÷�P�H�Q���E�X���N�R�Q�X�G�D���E�L�U���N�D�o �W�H�R�U�L���•�U�H�W�L�O�P�L�ú�W�L�U����
�%�X�Q�O�D�U�G�D�Q�� �E�L�U�L�Q�F�L�V�L�� �O�L�N�R�S�H�Q�L�Q�� �L�Q�V�•�O�L�Q�� �E�H�Q�]�H�U�L�� �E�•�\�•�P�H��
�I�D�N�W�|�U�•�Q�•�Q �V�D�O�J�Õ�O�D�Q�P�D�V�Õ�Q�Õ���E�D�V�N�Õ�O�D�P�D�V�Õ�����G�L�÷�H�U�L���L�V�H���o�R�N���J�•�o�O�•���E�L�U��
�D�Q�W�L�R�N�V�L�G�D�Q�� �R�O�P�D�V�Õ�� �Q�H�G�H�Q�L�\�O�H�� �K�•�F�U�H�G�H �'�1�$�� �K�D�V�D�U�Õ�Q�D�� �V�H�E�H�S��
�R�O�D�Q�� �6�2�5�¶�X�� �W�H�P�L�]�O�H�P�H�V�L�G�L�U�� ������������ �d�H�ú�L�W�O�L�� �I�D�N�W�|�U�O�H�U�O�H�� �R�O�X�ú�D�Q��
serbest �R�N�V�L�M�H�Q�� �U�D�G�L�N�D�O�O�H�U�L�� ���6�2�5������ �\�D�ú�O�D�Q�P�D���� �N�H�P�L�N�� �H�U�L�P�H�V�L����
kalp-�G�D�P�D�U�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ���� �N�D�Q�V�H�U�� �J�L�E�L �E�L�U�o�R�N�� �K�D�V�W�D�O�Õ�÷�D�� �\�R�O��
�D�o�P�D�N�W�D�G�Õ�U���� �%�X�� �Q�H�G�H�Q�O�H�� �D�Q�W�L�R�N�V�L�G�D�Q�O�D�U�Õ�Q�� �R�U�J�D�Q�L�]�P�D�G�D�N�L�� �\�H�U�L��
�W�D�U�W�Õ�ú�Õ�O�P�D�] �|�Q�H�P���D�U�]���H�W�P�H�N�W�H�G�L�U���������������������������/�L�N�R�S�H�Q���G�H���J�•�o�O�•��

�E�L�U���D�Q�W�L�R�N�V�L�G�D�Q�G�Õ�U�� �$�Q�W�L�R�N�V�L�G�D�Q���|�]�H�O�O�L�÷�L�Q�H �\�|�Q�H�O�L�N���E�L�U���N�D�o���W�H�R�U�L��
mevcuttur. Bunlardan biri serbest oksijeni yakalayarak 
radikallerle �E�L�U�O�H�ú�H�U�H�N�� �V�H�U�E�H�V�W�� �R�N�V�L�M�H�Q�� �U�D�G�L�N�D�O�L�� �R�O�X�ú�X�P�X�Q�X��
�H�Q�J�H�O�O�H�P�H�V�L�����G�L�÷�H�U�L�� �L�V�H���R�O�X�ú�D�Q���6�2�5�� �L�O�H���G�L�U�H�N reaksiyona girip 
�6�2�5�¶�X�� �\�R�N�� �H�W�P�H�V�L�G�L�U�� ������������������ �/�L�N�R�S�H�Q�� �D�\�U�Õ�F�D�� �G�L�÷�H�U�� �H�N�V�R�M�H�Q��
antioksidan olan vit-E ve vit-�&�¶�\�L�� �W�D�P�L�U�� �H�G�H�U�H�N�� �W�H�N�U�D�U�� �W�H�N�U�D�U��
�N�X�O�O�D�Q�Õ�O�P�D�V�Õ�Q�Õ�� �V�D�÷�O�D�P�D�N�W�D�G�Õ�U�� ������������ �(�Q�G�R�M�H�Q antioksidan olan 
�6�2�'�����N�D�W�D�O�D�]�����J�O�X�W�D�W�\�R�Q���U�H�G�•�N�W�D�]�Õ�Q�G�D���•�U�H�W�L�P�L�Q�L���V�W�L�P�•�O�H���H�G�H�Uek 
antioksidan �|�]�H�O�O�L�N�� �J�|�V�W�H�U�L�U�� ������������ �/�L�N�R�S�H�Q�L�Q�� �E�L�U�� �G�L�÷�H�U�� �L�Q�V�D�Q��
�V�D�÷�O�Õ�÷�Õ�Q�G�D�N�L�� �U�R�O�•�� �L�V�H�� �K�D�V�D�U�O�Õ�� �K�•�F�U�H�O�H�U�L�Q �S�U�R�J�U�D�P�O�Õ�� �|�O�•�P�•�� �R�O�D�Q��
�D�S�R�S�L�W�R�]�L�V�L�� �X�\�D�U�D�U�D�N�� �N�H�P�R�W�H�U�D�S�|�W�L�N�� �D�M�D�Q�O�D�U�D�� �E�H�Q�]�H�U��
�G�D�Y�U�D�Q�P�D�V�Õ�G�Õ�U (28).  

II. S�2�1�8�d 
�'�R�P�D�W�H�V�� �W�•�P�� �G�•�Q�\�D�G�D�� �o�R�N�� �V�Õ�N�� �W�•�N�H�W�L�O�H�Q�� �V�H�E�]�H�O�H�U�G�H�Q�G�L�U����

Litera�W�•�U�� �L�Q�F�H�O�H�Q�G�L�÷�L�Q�G�H�� �G�R�P�D�W�H�V�� �Y�H �•�U�•�Q�O�H�U�L�Q�L�Q�� �L�o�H�U�L�V�L�Q�G�H�N�L��
�O�L�N�R�S�H�Q�L�Q�� �V�D�÷�O�Õ�N�� �•�]�H�U�L�Q�G�H�N�L�� �R�O�X�P�O�X�� �H�W�N�L�O�H�U�L�� �G�R�P�D�W�H�V�L�� �R�O�G�X�N�o�D��
�|�Q�H�P�O�L �N�Õ�O�P�D�N�W�D�G�Õ�U���� �/�L�N�R�S�H�Q�L�Q�� �S�U�R�V�W�D�W�� �N�D�Q�V�H�U�L�� �E�D�ú�W�D�� �R�O�P�D�N��
�•�]�H�U�H�� �P�H�P�H���� �S�D�Q�N�U�H�D�V���� �D�N�F�L�÷�H�U���� �F�L�O�W�� �N�D�U�D�F�L�÷�H�U�� �Y�H��
�J�D�V�W�U�R�L�Q�W�H�V�W�L�Q�D�O�� �N�D�Q�V�H�U�O�H�U�L�Q�L�Q�� �|nlemesindeki yeri likopen 
�L�o�H�U�H�Q�� �E�D�ú�W�D�� �G�R�P�D�W�H�V �R�O�P�D�N�� �•�]�H�U�H���� �N�D�U�S�X�]�� �Y�E���� �E�H�V�L�Q�O�H�U�L�� �G�D�K�D��
�G�D�� �|�Q�H�P�O�L�� �K�D�O�H�� �J�H�W�L�U�P�H�N�W�H�G�L�U���� �%�X�� �Q�H�G�H�Q�O�H�� �E�L�U�o�R�N �o�D�O�Õ�ú�P�D�G�D��
�G�R�P�D�W�H�V�� �W�•�N�H�W�L�P�L�Q�L�Q�� �D�U�W�Õ�U�Õ�O�P�D�V�Õ�Q�Õ�Q�� �V�D�÷�O�Õ�÷�D�� �|�Q�H�P�O�L�� �N�D�W�N�Õ�O�D�U��
�V�D�÷�O�D�\�D�F�D�÷�Õ�� �N�R�Q�X�V�X�Q�G�D �I�L�N�L�U�� �E�L�U�O�L�÷�L�Q�H�� �Y�D�U�Õ�O�P�Õ�ú�W�Õ�U���� �%�X konu 
�•�]�H�U�L�Q�G�H���G�D�K�D���o�R�N���o�D�O�Õ�ú�P�D���\�D�S�Õ�O�P�D�V�Õ���O�L�N�R�S�H�Q�L�Q antikanserojen 
�H�W�N�L�O�H�U�L�Q�L�Q���W�H�V�S�L�W�L���L�o�L�Q���F�L�G�G�L���|�Q�H�P���D�U�]���H�W�P�H�N�W�H�G�L�U�� 
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I. G�,�5�,�ù 

�ø�Q�V�D�Q�� �V�D�÷�O�Õ�÷�Õ�� �L�o�L�Q�� �\�H�W�H�U�O�L�� �Y�H�� �G�H�Q�J�H�O�L�� �E�H�V�O�H�Q�P�H�� �|�Q�H�P�L�Q�L�� �K�L�o��
�N�D�\�E�H�W�P�H�P�L�ú�W�L�U���� �<�H�W�H�U�O�L�� �Y�H�� �G�H�Q�J�H�O�L �E�H�V�O�H�Q�P�H���� �J�Õ�G�D�O�D�U�Õ�Q�� �W�D�G��
�G�X�\�X�V�X�Q�G�D�Q���]�L�\�D�G�H�����Y�•�F�X�G�X�Q���L�K�W�L�\�D�o���G�X�\�G�X�÷�X���E�H�V�L�Q���|�÷�H�O�H�U�L�Q�L��
tam �R�O�D�U�D�N�� �N�D�U�ú�Õ�O�D�P�D�V�Õ�G�Õ�U���� �%�X�� �Q�H�G�H�Q�O�H�� �P�H�W�D�E�R�O�L�]�P�D�� �L�o�L�Q��
�|�Q�H�P�O�L���J�|�U�H�Y�O�H�U�L���R�O�D�Q���J�Õ�G�D�O�D�U�Õ�Q �W�•�N�H�W�L�O�P�H�V�L���|�Q�H�P���N�D�]�D�Q�P�Õ�ú�W�Õ�U����
L-�N�D�U�Q�L�W�L�Q���L�V�H���E�X���N�R�Q�X�G�D���o�R�N���|�Q�H�P�O�L���E�L�U���E�L�O�H�ú�L�N�W�L�U�����/�N�D�U�Q�L�W�L�Q�L�Q��
�J�•�Q�O�•�N�� �J�H�U�H�N�V�L�Q�L�P�L�Q�L�Q�� �������� �H�Q�W�H�U�D�O�� �E�H�V�O�H�Q�P�H�� �L�O�H�� �H�N�V�R�M�H�Q��
�R�O�D�U�D�N�� �D�O�Õ�Q�Õ�U���� �������� �L�V�H �H�Q�G�R�M�H�Q�� �R�O�D�U�D�N�� �V�H�Q�W�H�]�O�H�Q�L�U���� �ø�Q�V�D�Q�G�D��
�H�Q�G�R�M�H�Q�� �R�O�D�U�D�N�� �V�D�O�J�Õ�O�D�Q�D�Q�� �/-�N�D�U�Q�L�W�L�Q�� �H�Q�� �I�D�]�O�D�� �N�D�U�D�F�L�÷�H�U�G�H 
�•�U�H�W�L�O�P�H�N�W�H�� �Y�H�� �������
�L�� �N�D�V�� �G�R�N�X�V�X�Q�G�D�� �G�H�S�R�O�D�Q�P�D�N�W�D�G�Õ�U���� �ø�Q�V�D�Q��
�Y�•�F�X�G�X���\�D�N�O�D�ú�Õ�N���������P�J���/�N�D�U�Q�L�W�L�Q���V�H�Q�W�H�]�O�H�P�H�N�W�H�G�L�U�����/-karnitin 
�V�H�Q�W�H�]�L���L�o�L�Q�����O�L�]�L�Q�����P�H�W�L�R�Q�L�Q�����G�H�P�L�U�����Y�L�W-C, B6 ve niasine �L�K�W�L�\�D�o��
�Y�D�U�G�Õ�U���� �%�X�� �P�D�G�G�H�O�H�U�L�Q�� �H�N�V�L�N�O�L�÷�L�Q�G�H�� �/-�N�D�U�Q�L�W�L�Q�� �V�H�Q�W�H�]�L�� �D�]�D�O�Õ�U����
Bu nedenle L-karnitin, alfa lipoik asit gibi vitamin benzeri 
�P�D�G�G�H���R�O�D�U�D�N�� �E�L�O�L�Q�L�U�����g�]�H�O�O�L�N�O�H�� �\�H�W�H�U�V�L�]���G�L�\�H�W�����I�L�]�\�R�O�R�M�L�N stres 
�Y�H�� �N�U�R�Q�L�N�� �E�|�E�U�H�N�� �\�H�W�P�H�]�O�L�÷�L�� �J�L�E�L�� �K�D�V�W�D�O�Õ�N�O�D�U�G�D�� �H�N�V�R�M�H�Q�� �/- 
�N�D�U�Q�L�W�L�Q���D�O�Õ�Q�P�D�V�Õ�Q�D���L�K�W�L�\�D�o �Y�D�U�G�Õ�U�����/-�N�D�U�Q�L�W�L�Q���K�L�G�U�R�I�L�O�L�N���\�D�S�Õ�G�D��
�Y�H���G�•�ú�•�N���P�R�O�H�N�•�O���D�÷�Õ�U�O�Õ�÷�Õ�Q�D���V�D�K�L�S�W�L�U�����*�X�O�H�Z�L�W�F�V�K���Y�H Krimberg 
�W�D�U�D�I�Õ�Q�G�D�Q�� ���������� �\�Õ�O�Õ�Q�G�D�� �N�D�V�� �G�R�N�X�G�D�Q�� �L�]�R�O�H�� �H�G�L�O�H�U�H�N�� �µ�F�D�U�Q�L�V�¶��
(latince et) teriminden �W�•�U�H�W�L�O�H�U�H�N���N�D�U�Q�L�W�L�Q���D�G�Õ���Y�H�U�L�O�P�L�ú�W�L�U����������������
L-karnitin, infertilite, �E�D�÷�Õ�ú�Õ�N�O�Õ�N���V�L�V�W�H�P�L�� hipertansiyon, diabet 
�J�L�E�L���E�L�U���o�R�N���K�D�V�W�D�O�Õ�÷�Õ�Q���W�H�G�D�Y�L�V�L�Q�G�H���G�H���N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U�������������/-
karnitinin �6�2�5�¶�D�� �N�D�U�ú�Õ�� �V�•�S�•�U�•�F�•�� �H�W�N�L�V�L���� �P�H�P�E�U�D�Q��
�V�W�D�E�L�O�L�]�D�V�\�R�Q�X�����P�L�W�R�N�R�Q�G�U�L�D�O���K�D�V�D�U�Õ���|�Q�O�H�G�L�÷�L���Y�H �E�|�\�O�H�F�H���H�Q�H�U�M�L��
�•�U�H�W�L�P�L�Q�L�� �D�U�W�Õ�U�P�D�V�Õ�� �H�W�N�L�O�H�U�L�Q�G�H�Q�� �G�R�O�D�\�Õ �D�Q�W�L�R�N�V�L�G�D�Q�� �R�O�G�X�÷�X��
�J�|�V�W�H�U�L�O�P�L�ú�W�L�U���������� �$�\�U�Õ�F�D���/-�N�D�U�Q�L�W�L�Q���D�Q�J�L�Q�D���D�W�D�N�O�D�U�Õ�Q�Õ���D�]�D�O�W�W�Õ�÷�Õ����
�H�I�R�U�� �N�D�S�D�V�L�W�H�V�L�Q�L�� �D�U�W�Õ�U�G�Õ�÷�Õ���� �N�D�O�S�� �\�H�W�P�H�]�O�L�÷�L�� �Y�H aritmilerde 
�I�D�\�G�D�O�Õ���R�O�G�X�÷�X�����W�U�L�J�O�L�V�H�U�L�G���Y�H���N�R�O�H�V�W�H�U�R�O�•���G�•�ú�•�U�P�H�V�L���Q�H�G�H�Q�L�\�O�H��
�J�Õ�G�D���W�D�N�Y�L�\�H�V�L olarak tavsiye edilmektedir (5).  
 
L-�.�D�U�Q�L�W�L�Q�� �H�P�L�O�L�P���� �V�H�Q�W�H�]�� �Y�H�� �\�D�S�Õ�V�Õ�� L-karnitin, endojen 
�V�H�Q�W�H�]�� �L�O�H�� �Y�H�� �E�H�V�L�Q�O�H�U�� �L�O�H�� �D�O�Õ�Q�Õ�U�� �2�U�D�O�� �D�O�Õ�Q�D�Q�� �/-karnitin ince 
�E�D�U�V�D�N�O�D�U�G�D�Q���D�N�W�L�I���W�U�D�Q�V�S�R�U�W���Y�H���S�D�V�L�I���G�L�I�•�]�\�R�Q���L�O�H���\�D�N�O�D�ú�Õ�N�������� 
�R�U�D�Q�Õ�Q�G�D�� �H�P�L�O�L�U���� �/-�N�D�U�Q�L�W�L�Q�¶�L�Q�� �E�L�\�R�N�L�P�\�D�V�D�O�� �I�R�U�P�•�O�•�� ��-
hidroksi-��-trime�W�L�O�D�P�L�Q�R�E�X�W�L�U�D�W�¶�W�Õ�U�� �������� �%�L�O�H�ú�L�P�L�Q�G�H�N�L�� �N�D�U�E�R�Q��
L-lisinden gelirken, 4-�1�� �P�H�W�L�O���J�U�X�S�O�D�U�Õ�Q�G�D�� �P�H�W�L�O�� �P�H�W�L�R�Q�L�Q�G�H�Q��
gelir. �.�R�O�L�Q�H�� �E�H�Q�]�H�U�L�� �E�L�U�� �D�P�L�Q�R�D�V�L�W�� �\�D�S�Õ�G�D�� �R�O�D�Q�� �/-karnitin 
�S�R�O�D�U���� �N�•�o�•�N�� �\�D�S�Õ�O�Õ���� �K�L�G�U�R�I�L�O�L�N�� �V�Õ�F�D�N�O�Õ�N�W�D�Q�� �H�W�N�L�O�H�Q�P�H�\�H�Q�� �E�L�U��
maddedir. L-karnitin; vit-B �L�O�H�� �L�O�L�ú�N�L�O�L���� �D�P�L�Q�R�D�V�L�W�� �Y�H�� �Y�L�W�D�P�L�Q 
�E�H�Q�]�H�U�L�� �H�V�D�Q�V�L�\�H�O�� �E�L�U�� �P�D�G�G�H�� �R�O�D�U�D�N�� �W�D�Q�Õ�P�O�D�Q�Õ�U�� ����������
�$�P�L�Q�R�D�V�L�W�O�H�U�H�� �E�H�Q�]�H�U�O�L�÷�L�� �Q�H�G�H�Q�L�\�O�H�� �E�X �E�D�ú�O�Õ�N�� �D�O�W�Õ�Q�G�D�� �G�D��
�W�R�S�O�D�Q�D�E�L�O�L�U�� ���������� �9�L�W�D�P�L�Q�O�H�U�H�� �E�H�Q�]�H�W�L�O�P�H�V�L�Q�H�� �U�D�÷�P�H�Q�� �H�Q�G�R�M�H�Q��
�V�H�Q�W�H�]�L�� �R�O�G�X�÷�X �L�o�L�Q�� �W�D�P�� �R�O�D�U�D�N�� �Y�L�W�D�P�L�Q�O�H�U�� �V�Õ�Q�Õ�I�Õ�Q�D�� �G�D�K�L�O��
edilmemektedir (9). Ratlarda LD50 dozu 9 g/kg �R�O�P�D�V�Õ��
�Q�H�G�H�Q�L�\�O�H�� �o�R�N�� �G�•�ú�•�N�� �W�R�N�V�L�V�L�W�H�\�H�� �V�D�K�L�S�W�L�U���� �/-�N�D�U�Q�L�W�L�Q���� �K�•�F�U�H�G�H��

�H�Q�H�U�M�L�� �•�U�H�W�L�P�L�Q�G�H �]�R�U�X�Q�O�X�� �E�L�U�� �E�L�O�H�ú�L�N�W�L�U���� �8�]�X�Q�� �]�L�Q�F�L�U�O�L�� �V�H�U�E�H�V�W��
�\�D�÷���D�V�L�W�O�H�U�L�Q�L�Q���D�o�L�O�N�D�U�Q�L�W�L�Q���U�H�G�•�N�V�L�\�R�Q�X�Q�G�D���L�K�W�L�\�D�o duyulan bir 
�N�R�I�D�N�W�|�U�� �Y�H�� �D�\�U�Õ�F�D�� �\�D�÷�� �D�V�L�W�O�H�U�L�Q�L�Q�� �P�L�W�R�N�R�Q�G�U�L�\�H�� �J�H�o�L�ú�L�Q�L��
�V�D�÷�O�D�\�D�U�D�N�� �E�H�W�D�R�N�V�L�G�D�V�\�R�Q�G�D�� �J�|�U�H�Y�� �D�O�D�Q�� �H�V�D�Q�V�L�\�H�O�� �E�L�U��
�P�D�G�G�H�G�L�U�� ������������ �6�H�U�E�H�V�W�� �Y�H�� �H�V�W�H�U�O�H�ú�P�L�ú�� �I�R�U�P�X bulunabilir. 
�6�H�U�E�H�V�W�� �I�R�U�P�X�� �W�R�S�O�D�P�� �P�L�N�W�D�U�Õ�Q�� ���� �����¶�� �L�Q�L�� �R�O�X�ú�W�X�U�X�U���� �(�Q�G�R�M�H�Q��
olarak sadece aktif olan L-formu sentezlenir (11).  
 
L-�N�D�U�Q�L�W�L�Q�� �.�D�\�Q�D�N�O�D�U�Õ�� Hem bitkisel hem de hayvansal 
�\�D�÷�O�D�U�� �/- �N�D�U�Q�L�W�L�Q�� �L�o�H�U�P�H�P�H�N�W�H�G�L�U ���������� �%�H�V�O�H�Q�P�H�� �L�O�H�� �D�O�Õ�Q�D�Q��
�H�N�V�R�M�H�Q���N�D�U�Q�L�W�L�Q���N�D�\�Q�D�N�O�D�U�Õ���V�Õ�U�D�V�Õ���L�O�H���N�Õ�U�P�Õ�]�Õ���H�W�����W�D�Y�X�N�����E�D�O�Õ�N���Y�H��
�V�•�W �•�U�•�Q�O�H�U�L�G�L�U���� �%�X�Q�O�D�U�Õ�Q�� �G�Õ�ú�Õ�Q�G�D�N�L�� �E�H�V�L�Q�O�H�U�G�H�� �N�D�U�Q�L�W�L�Q�� �R�U�D�Q�Õ��
�o�R�N�� �G�•�ú�•�N�W�•�U�� ������������������ �3�L�ú�L�U�P�H �W�H�N�Q�L�N�O�H�U�L���� �W�•�W�V�•�O�H�P�H�� �Y�H��
�G�H�S�R�O�D�P�D���ú�D�U�W�O�D�U�Õ���E�H�V�L�Q�O�H�U�G�H���N�D�U�Q�L�W�L�Q�� �P�L�N�W�D�U�Õ�Q�G�D���N�D�\�E�D���Q�H�G�H�Q 
olabilmektedir (14).  
 
L-karnitinin Etkileri:  �ø�Q�V�D�Q���Y�•�F�X�G�X�Q�G�D���G�H�S�R���K�D�O�G�H���\�D�N�O�D�ú�Õ�N��
20-25 g L-karnitin bulunm�D�N�W�D�G�Õ�U���� �$�\�U�Õ�F�D�� �H�N�V�R�M�H�Q�� �R�O�D�U�D�N��
besinle�U�O�H�� �J�•�Q�O�•�N�� ������-300 mg L-karniti �D�O�Õ�Q�D�E�L�O�P�H�N�W�H�G�L�U����
�*�•�Q�O�•�N�� ������ �P�J���N�J�� �/-�N�D�U�Q�L�W�L�Q�L�Q�� �X�\�J�X�Q�� �G�R�]�� �R�O�G�X�÷�X��
�E�H�O�L�U�W�L�O�P�H�N�W�H�G�L�U���� �6�D�÷�O�Õ�N�O�Õ �N�L�ú�L�O�H�U�G�H�� �J�•�Q�O�•�N�� �/-�N�D�U�Q�L�W�L�Q�� �L�K�W�L�\�D�F�Õ��
���������� �P�J�
�D�� �N�D�G�D�U�� �o�Õ�N�D�E�L�O�P�H�N�W�H�G�L�U�� ������������ �(�N�V�R�M�H�Q�� �/�N�D�U�Q�L�W�L�Q��en 
�o�R�N�� �H�W�� �Y�H�� �H�W�� �•�U�•�Q�O�H�U�L�Q�G�H�� �R�O�P�D�V�Õ�� �Q�H�G�H�Q�L�\�O�H�� �Y�H�M�H�W�D�U�\�H�Q�O�H�U�L�Q��
�N�D�U�Q�L�W�L�Q���L�K�W�L�\�D�o�O�D�U�Õ �W�D�P�D�P�H�Q���H�Q�G�R�M�H�Q���V�H�Q�W�H�]�H���E�D�÷�O�Õ�G�Õ�U���������������%�X��
�V�H�E�H�S�W�H�Q�� �|�W�•�U�•�� �Y�H�M�H�W�D�U�\�H�Q�O�H�U�G�H�� �N�D�U�Q�L�W�L�Q�� �H�N�V�L�N�O�L�÷�L 
�J�|�]�O�H�Q�P�H�N�W�H�G�L�U�����5�D�W�O�D�U�G�D�� �\�H�G�L���D�\�� �/-karnitinden yoksun diyet 
�V�R�Q�U�D�V�Õ���W�R�S�O�D�P���Y�•�F�X�W k�D�U�Q�L�W�L�Q�L�Q�G�H�����������G�•�ú�•�ú���L�]�O�H�Q�P�L�ú�W�L�U��������������
L-karnitin kalp-�G�D�P�D�U�� �K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�D�� �N�D�U�ú�Õ�� �\�D�÷ asitlerinin 
�R�N�V�L�G�D�V�\�R�Q�X�Q�G�D�� �J�|�U�H�Y�� �D�O�D�U�D�N�� �N�R�U�X�\�X�F�X�� �H�W�N�L�� �J�|�V�W�H�U�P�H�N�W�H�G�L�U����
�.�U�R�Q�L�N���E�|�E�U�H�N �\�H�W�P�H�]�O�L�÷�L�����.�%�<�����R�O�D�Q�O�D�U�G�D���N�D�U�Q�L�W�L�Q���V�H�Q�W�H�]�L�Q�L�Q��
�D�]�D�O�P�D�V�Õ�Q�D���E�D�÷�O�Õ���K�L�S�H�U�W�U�L�J�O�L�V�H�U�L�G�H�P�L���Ye kalp �G�D�P�D�U���K�D�V�W�D�O�Õ�N�O�D�U�Õ��
�J�H�O�L�ú�L�P�L�� �E�X�Q�X�Q�O�D�� �L�O�L�ú�N�L�O�H�Q�G�L�U�L�O�H�E�L�O�L�U���� �<�D�S�Õ�O�D�Q�� �E�L�U�� �o�D�O�Õ�ú�P�D�G�D 
�K�L�S�H�U�W�U�L�J�O�L�V�H�U�L�G�H�P�L�V�L�� �R�O�D�Q�� �.�%�<�� �K�D�V�W�D�O�D�U�Õ�Q�G�D�� ������ �P�J���N�J�� �/-
karnitin verilmesinin trigliseriti �G�•�ú�•�U�•�S�� �+�'�/�¶�\�L�� �\�•�N�V�H�O�W�P�H�N��
�L�o�L�Q���X�\�J�X�Q���G�R�]���R�O�G�X�÷�X���J�|�]�O�H�Q�P�L�ú�W�L�U���Y�H���K�D�W�W�D���G�R�]�X�Q�������P�J���N�J�¶�D 
�N�D�G�D�U�� �\�•�N�V�H�O�W�L�O�P�H�V�L�Q�L�Q�� �K�D�V�W�D�O�D�U�G�D�� �R�U�W�D�\�D�� �o�Õ�N�D�E�L�O�H�F�H�N��
�D�W�H�U�R�V�N�O�H�U�R�]�L�V�L�� �H�Q�J�H�O�O�H�\�H�E�L�O�H�F�H�÷�L �E�H�O�L�U�W�L�O�P�L�ú�W�L�U�� ������������ �.�D�U�Q�L�W�L�Q��
�D�\�U�Õ�F�D�� �N�Õ�V�D�� �]�L�Q�F�L�U�O�L�� �\�D�÷�� �D�V�L�W�O�H�U�L�Q�L�� �H�V�W�H�U�O�H�ú�W�L�U�L�O�P�L�ú�� �I�R�U�P�D��
�G�|�Q�•�ú�W�•�U�•�S �\�H�G�H�N�� �H�Q�H�U�M�L�� �N�D�\�Q�D�÷�Õ�� �R�O�D�U�D�N�� �G�H�S�R�O�D�Q�P�D�O�D�U�Õ�Q�D��
olanak verir (7,19������ �%�H�Q�]�H�U�� �ú�H�N�L�O�G�H�� �N�D�U�Q�L�W�L�Q�� serbest oksijen 
�U�D�G�L�N�D�O�O�H�U�L�\�O�H�� �U�H�D�N�V�L�\�R�Q�D�� �J�L�U�H�U�H�N�� �D�Q�W�L�R�N�V�L�G�D�Q�� �|�]�H�O�O�L�N�� �J�|�V�W�H�U�L�U��
(20,21). Lkarnitin kan-�E�H�\�L�Q�� �E�D�U�L�\�H�U�L�Q�L�� �J�H�o�H�U�H�N���� �V�L�Q�L�U��
�K�•�F�U�H�O�H�U�L�Q�H�� �X�O�D�ú�Õ�U�� �Y�H�� �D�V�H�W�L�O�N�R�O�L�Q�� �V�H�Q�W�H�]�L�Q�G�H�� �D�V�H�W�L�O �J�U�X�S�O�D�U�Õ��
�W�U�D�Q�V�I�H�U�L�Q�G�H���J�|�U�H�Y���D�O�D�E�L�O�L�U���������������������.�D�U�Q�L�W�L�Q���D�\�U�Õ�F�D���Y�D�O�L�Q�����O�|�V�L�Q��
�Y�H�� �L�]�R�O�|�V�L�Q�� �J�L�E�L aminoasitlerin gerekli durumlarda 
oksidasyonunda, peroksizomal oksidasyonda, keton 
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�F�L�V�L�P�F�L�N�O�H�U�L�Q�G�H�Q�� �H�Q�H�U�M�L�� �•�U�H�W�L�P�L�Q�G�H�� �N�X�O�O�D�Q�Õ�P�Õ�Q�G�D�� �Y�H�� �H�U�L�W�U�R�V�L�W��
membran fosfolipid �\�D�S�Õ�O�D�Q�P�D�V�Õ�Q�G�D�� �J�|�U�H�Y�� �D�O�Õ�U�� ������������
Karnitin'in, kalpte lipid ester birikimi ve lipid peroksidasyon 
�•�U�•�Q�•�� �P�D�O�R�Q�\�O�G�L�D�O�G�H�K�L�G�� ���0�'�$���� �R�O�X�ú�X�P�X�Q�X�� �|�Q�O�H�\�H�U�H�N�� �$�7�3��
�V�H�Q�W�H�]�L�Q�L�� �D�U�W�Õ�U�G�Õ�÷�Õ �G�•�ú�•�Q�•�O�P�H�N�W�H�G�L�U�� ������������ �6�H�U�E�H�V�W�� �R�N�V�L�M�H�Q��
�U�D�G�L�N�D�O�O�H�U�L�Q�L�Q�� �V�H�Q�W�H�]�L�Q�L�� �D�U�W�Õ�U�D�Q�� �)�H�����
�O�H�� �N�R�P�S�O�H�N�V �R�O�X�ú�W�X�U�D�U�D�N��
�O�L�S�L�G�� �S�H�U�R�N�V�L�G�D�V�\�R�Q�X�Q�X�� �D�]�D�O�W�D�U�D�N�� �D�Q�W�L�R�N�V�L�G�D�Q�� �H�W�N�L�� �J�|�V�W�H�U�L�U��
������������ �5�D�W�O�D�U�G�D�� �\�D�S�Õ�O�D�Q �E�L�U�� �o�D�O�Õ�ú�P�D�G�D�� �D�Q�W�L�R�N�V�L�G�D�Q�� �R�O�D�Q�� �6�2�'����
glutatyon ve katalaz, C ve E vitaminlerinin karnitin verilmesi 
�L�O�H�� �D�U�W�Õ�ú�� �J�|�V�W�H�U�P�H�O�H�U�L�� �E�L�U�� �G�L�÷�H�U�� �D�Q�W�L�R�N�V�L�G�D�Q�� �H�W�N�L�� �P�H�N�D�Q�L�]�P�D�V�Õ��
olarak �J�|�]�O�H�P�O�H�Q�P�L�ú�W�L�U�� ������������������������ �6�S�H�U�P�� �P�R�W�L�O�L�W�H�V�L�� �E�R�]�X�N��
hastalarda asil-L-karnitin/L- karnitin �R�U�D�Q�Õ�Q�G�D���D�]�D�O�P�D���R�O�G�X�÷�X��
�J�|�]�O�H�Q�P�L�ú�W�L�U�� ������������������ �/-karnitin tedavisi verilen infertil 
erkeklerde �V�S�H�U�P�� �N�R�Q�V�D�Q�W�U�D�V�\�R�Q�X�� �Y�H�� �K�D�U�H�N�H�W�O�L�O�L�÷�L�Q�G�H���� �V�S�H�U�P��
�P�L�N�W�D�U�Õ�Q�G�D�� �D�U�W�Õ�ú�� �J�|�]�O�H�Q�P�L�ú�W�L�U�� ���������������� �'�•�]�H�Q�O�L�� �H�J�]�H�U�V�L�]�� �Y�H�� �/-
�N�D�U�Q�L�W�L�Q�� �W�D�N�Y�L�\�H�V�L�� �L�O�H�� �G�D�\�D�Q�Õ�N�O�Õ�O�Õ�N���� �H�I�R�U�� �N�D�S�D�V�L�W�H�V�L�Q�L�Q��
�D�U�W�Õ�U�Õ�O�D�E�L�O�H�F�H�÷�L�� �Y�H �6�2�5�� �•�U�H�W�L�P�L�Q�L�Q�� �D�]�D�O�W�Õ�O�D�E�L�O�H�F�H�÷�L��
�G�•�ú�•�Q�•�O�P�H�N�W�H�G�L�U���������������������'�D�\�D�Q�Õ�N�O�Õ�O�Õ�N���J�H�U�H�N�W�L�U�H�Q���V�S�R�U�O�D�U�G�D L-
�N�D�U�Q�L�W�L�Q�L�Q�� �R�U�D�O�� �D�O�Õ�P�Õ�Q�G�D�Q�� �]�L�\�D�G�H�� �L���Y���� �N�X�O�O�D�Q�Õ�P�Õ�Q�Õ�Q�� �W�H�U�F�L�K��
�H�G�L�O�P�H�V�L���J�H�U�H�N�W�L�÷�L �Y�X�U�J�X�O�D�Q�P�D�N�W�D�G�Õ�U��������). 

II. S�2�1�8�d 

L-�N�D�U�Q�L�W�L�Q���� �H�Q�H�U�M�L�� �•�U�H�W�L�P�L�Q�G�H�N�L�� �J�|�U�H�Y�L�� �Y�H�� �I�D�\�G�D�O�D�U�Õ�Q�G�D�Q��
�|�W�•�U�•�����V�S�R�U�F�X�O�D�U�G�D���\�D�\�J�Õ�Q���N�X�O�O�D�Q�Õ�O�D�Q �E�L�U���D�M�D�Q�G�Õ�U�����/-karnitin en 
�o�R�N�����\�D�ú�O�D�Q�P�D�\�Õ���J�H�F�L�N�W�L�U�P�H�����K�D�I�Õ�]�D�Q�Õ�Q�����|�]�H�O�O�L�N�O�H���$�O�]�K�H�L�P�H�U���Y�H 
Parkinson gibi hastal�Õ�N�O�D�U�G�D�Q�� �N�R�U�X�Q�P�D�G�D���� �J�H�O�L�ú�W�L�U�L�O�P�H�V�L���� �N�D�O�S��
�K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�Õ�Q engellenmesinde koruyucu olarak, perifer 
�G�D�P�D�U���K�D�V�W�D�O�Õ�N�O�D�U�Õ�Q�Õ�Q���Y�H���N�U�R�Q�L�N���E�|�E�U�H�N �\�H�W�P�H�]�O�L�÷�L�Q�L�Q�����V�L�Q�L�U�V�H�O��
�U�D�K�D�W�V�Õ�]�O�Õ�N�O�D�U�� �Y�H�� �G�H�S�U�H�V�\�R�Q�X�Q�� �W�H�G�D�Y�L�O�H�U�L�Q�G�H���� �R�E�H�]�L�W�H��
�o�D�O�Õ�ú�P�D�O�D�U�Õ�� �Y�H diyabet tedavisi, sperm olg�X�Q�O�X�÷�X�� �Y�H��
�K�D�U�H�N�H�W�O�L�O�L�÷�L�Q�L���J�H�O�L�ú�W�L�U�P�H���L�O�H���V�S�R�U�F�X���V�D�÷�O�Õ�÷�Õ���L�O�H���L�O�J�L�O�L konularda 
�G�H�V�W�H�N�O�H�\�L�F�L�� �W�H�G�D�Y�L�� �D�P�D�F�Õ�\�O�D�� �N�X�O�O�D�Q�Õ�P�Õ�� �\�D�\�J�Õ�Q�G�Õ�U��
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Abstract �± The particulate matters in ambient air were sampled in Denizli, Turkey in winter and spring using Bergerhoff 
Method. The average dry deposition fluxes were calculated as 152.1 �“ 30.7 mg m-2 day-1 and 333.9 �“ 214.2 mg m-2 day-1 in 
spring and winter, respectively. The minimum dry deposition flux was observed as 115.4 mg m-2 day-1 on May 4-6, 2015 
period, while the maximum flux was determined as 733.3 mg m-2 day-1 on November 7-9, 2016. No significant relation was 
observed between the dry deposition fluxes and the values of the temperature and the wind speed. It has been determined that 
the dry deposition fluxes in winter were approximately twice of the fluxes in spring. It can be said that the concentrations of 
particulate matters sourced from domestic heating in winter have higher concentrations than spring. 
 
Keywords �± Air pollution, ambient air, Bergerhoff method, dry deposition, flux, particulate matter 
 

I. INTRODUCTION 

Dry deposition is the transport of gaseous and particulate 
species from the atmosphere onto surfaces in the absence of 
precipitation. The factors that govern the dry deposition of a 
gaseous species or a particle are the level of atmospheric 
turbulence, the chemical properties of the depositing species, 
and the nature of the surface itself. The level of turbulence in 
the atmosphere, especially in the layer nearest the ground, 
governs the rate at which species are delivered down to the 
surface. For gases, solubility and chemical reactivity may 
affect uptake at the surface. For particles, size, density, and 
shape may determine whether capture by the surface occurs. 
The surface itself is a factor in dry deposition. A nonreactive 
surface may not permit absorption or adsorption of certain 
gases; a smooth surface may lead to particle bounce-off. 
Natural surfaces, such as vegetation, whereas highly variable 
and often difficult to describe theoretically, generally 
promote dry deposition [1].  

Dry deposition and wet deposition are the ultimate paths by 
which particulate matters and trace gases are removed from 
the atmosphere.  

The relative importance of dry deposition, as compared 
with wet deposition, for removal of a particular species 
depends on the following factors; whether the substance is 
present in the gaseous or particulate form; the solubility of 
the species in water; the amount of precipitation in the 
region; the terrain and type of surface cover [1]. 

Particulate matter (PM) is a pollutant of great 
environmental concern due to its association with increased 
mortality (from non-accidental and cause-specific diseases). 
There have been numerous efforts to demonstrate a strong 
relationship between mortality and particulate matters. PM is 
also known to exert significant effects on the alteration of the 
earth's radiative balance. However, the mechanism and the 

extent of such an association still remain unknown for further 
investigation [2]. 

The process of dry deposition of gases and particles is 
generally represented as consisting of three steps:  

1. Aerodynamic transport down through the atmospheric 
surface layer to a very thin layer of stagnant air just 
adjacent to the surface 

2. Molecular (for gases) or Brownian (for particles) 
transport across this thin stagnant layer of air, called 
the quasi-laminar sub layer, to the surface itself 

3. Uptake at the surface [1]. 
In this study, dry deposition of particulate matters in 

ambient air was determined using Bergerhoff Method at two 
different seasons in Denizli, Turkey. The sampling periods 
were April 2015-May 2015 and November 2016-December 
2016. Particulate matter analyses of dry deposition samples 
were performed at the laboratory and dry deposition fluxes 
were calculated. The data of dry deposition fluxes were 
compared with the data of PM10 concentrations. Statistical 
relations between dry deposition fluxes and meteorological 
parameters were investigated. 

II. MATERIALS AND METHOD 

A. Dry Deposition Sampling 

Denizli has dense population, advanced industrialization, 
and heavy traffic. Therefore air pollution problems can be 
occurred as well as the other environmental problems in 
Denizli.  

Dry deposition samplings were carried out at Pamukkale 
University, Kinikli Campus (37.44 N, 29.06 E) in Denizli, 
Turkey.  

Dry deposition sampling site is an urban area under the 
effect of residential heating in winter and has moderate traffic 
(Fig. 1). 
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The samplings were performed at two different periods:  
- Spring, between April 2015 and May 2015  
- Winter, between November 2016 and December 2016 
 

 
Fig. 1 The location of sampling station in Denizli, Turkey 

B. Dry Deposition Sampling Method 

Dry deposition sampling of particulate matters was 
performed using Bergerhoff Method.  

The sampler was transparent, polyethylene and cylindrical. 
Dimensions of the sampler were 13 cm of diameter and 26 
cm of height. It was set at a stand approximately 0.5 m high 
from ground level.  

The samplers and laboratory materials were washed with 
1:1 HNO3 acid, then rinsed with tap water and deionized 
water and dried prior to use. The same procedure was 
replicate using 1:1 HCl acid [3].  

Ultra-pure water of 500 mL was put to the sampler. The 
sampler was hold on throughout 2 days. At the end of the 
sampling, dry deposition samples were transferred to cleaned 
sample storage containers and brought to the laboratory. 

C. Particulate Matter Analyses of Dry Deposition Samples 

Analyses of particulate matters were made at the Research 
Laboratory of Environmental Engineering Department, 
Pamukkale University. The volumes of the samples were 
measured and recorded. The amount of total suspended solids 
(TSS) and the amount of total dissolved solids (TDS) were 
added to each other to determine the total solid matter in the 
sample. 

To analyse suspended �V�R�O�L�G�V���� �W�K�H�� �F�R�Q�G�L�W�L�R�Q�H�G�� ���������� �—�P��
cellulose acetate filters (Sartorius) were weighed with 
analytical balance. The deposition samples of 50 mL were 
filtered by filtration apparatus. The filter was put to the oven 
at 103-105 0C for one hour. Then the filter was cooled for 
half an hour in the desiccator and weighed with the analytical 
balance.  

TSS value was calculated by the following formula: 

�6�5�5���:�I�C���.�?�5�; 
L
�º�?�»

�Ï
    (1) 

A: Weight of the filter paper and the residue (mg) 
B: Weight of the clean filter paper (mg) 
V: Volume of sample (L) 

To measure total dissolved solids, a clean evaporating dish 
was conditioned and weighed with analytical balance. After 
the sample has been filtered, the filtrate was transferred to the 
evaporating dish and weighed with analytical balance. The 
filtrate was put to the oven at 103-105 0C for one hour. Then 
it was cooled for half an hour in the desiccator and weighed 
with the analytical balance.  

TDS value was calculated as follows: 

�6�&�5���:�I�C���.�?�5�; 
L
�º�?�»

�Ï
    (2) 

A: Weight of the evaporating dish and the residue (mg) 
B: Weight of the clean porcelain evaporating dish (mg) 
V: Volume of sample (L) 

D. Calculation of Dry Deposition Fluxes  

Dry deposition fluxes of the samples were calculated by 
the following formula: 

�(���:�I�C���I �?�6���@�=�U�?�5�; 
L
�à

�º
H�Í
   (3) 

m: Mass of total solid matter (mg) 
A: Surface area of the sampler (m2) 
T: Sampling time (day) 

E. Quality Control 

Field and laboratory blanks were collected along with the 
dry deposition samples to determine the contaminants 
occurred during the sampling, handling, and filtration steps. 
Particulate matter analyses of these samples were also 
performed. 

F. Statistical Analysis 

Statistical analysis of the data was performed using 
Microsoft Excel program. Statistical relations were 
determined at the p < 0.01 level. 

III.  RESULTS 

A. Dry Deposition Fluxes 

The average dry deposition fluxes of particulate matters in 
spring and winter �Z�H�U�H�� �G�H�W�H�U�P�L�Q�H�G�� �D�V�� ������������ �“��30.7 mg m-2 
day-1 and 333.9 �“����14.2 mg m-2 day-1, respectively. 

The minimum dry deposition flux was observed as 115.4 
mg m-2 day-1 on May 4-6, 2015 period, while the maximum 
flux was determined as 733.3 mg m-2 day-1 on November 7-9, 
2016 throughout the entire sampling period. 

In spring, the minimum and maximum fluxes were 
observed as 115.4 mg m-2 day-1 in May 4-6, 2015 and 200.0 
mg m-2 day-1 in May 14-16, 2015, respectively (Table 1). 

Table 1. Dry deposition fluxes of particulate matters in spring in          
Denizli, Turkey 

Sampling Period Flux (mg m-2 day-1) 
12-14.04.2015 123.1 
27-29.04.2015 176.9 
02-04.05.2015 153.8 
04-06.05.2015 115.4 
06-08.05.2015 184.6 
12-14.05.2015 161.5 
14-16.05.2015 200.0 
16-18.05.2015 130.8 
18-20.05.2015 123.1 

 
  

In  winter,  the  minimum  flux  was  determined  as  116.2 mg
m-2 day-1 in November 19-21, 2016, while the maximum flux
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was observed as 733.3 mg m-2 day-1 in November 7-9, 2016 
(Table 2). 

Dry deposition fluxes seen in spring were close to each 
other, while the fluxes observed in winter were different from 
each other (Fig. 2). 

Table 2. Dry deposition fluxes of particulate matters in winter in          
Denizli, Turkey 

Sampling Period Flux (mg m-2 day-1) 
02-04.11.2016 200.0 
07-09.11.2016 733.3 
17-19.11.2016 155.6 
19-21.11.2016 116.2 
21-23.11.2016 400.0 
23-25.11.2016 177.8 
05-07.12.2016 533.3 
07-09.12.2016 488.9 
14-16.12.2016 200.0 

 

 
Fig. 2 Comparison of dry deposition fluxes of particulate matters in spring 

and winter in Denizli, Turkey  

B. Dry Deposition Fluxes and PM10 Concentrations 

PM10 concentrations and daily dry deposition fluxes 
related to each sampling period were investigated in terms of 
interpretation the pollution level of particulate matter. PM10 
concentrations were obtained from the Air Pollution 
Measurement Station, Republic of Turkey Ministry of 
Environment and Urbanization.  

The average PM10 concentrations in spring and winter 
�Z�H�U�H���G�H�W�H�U�P�L�Q�H�G���D�V�������������“�������������P�J���P-3 �D�Q�G���������������“�������������P�J��
m-3, respectively. 

No significant relations were observed between the dry 
deposition fluxes and PM10 concentrations during the 
sampling periods (Fig. 3, Fig. 4). 

 
Fig. 3 Statistical relation between dry deposition fluxes and the PM10 

concentrations in spring 

C. Dry Deposition Fluxes and Meteorological Parameters 

Temperature and wind speed values were provided from the 
General Directorate of Meteorology, Republic of Turkey 
Ministry of Forestry and Water Management.  

The average temperature values in spring and winter were 
�G�H�W�H�U�P�L�Q�H�G���D�V�������������“����������0�&���D�Q�G�������������“����������0C, respectively. 

 
Fig. 4 Statistical relation between dry deposition fluxes and the PM10 

concentrations in winter 

The average wind speed value �Z�D�V���R�E�V�H�U�Y�H�G���D�V�����������“�����������P��
s-1 in spring, while the average wind speed was determined as 
���������“�����������P���V-1 in winter. 

The minimum temperature was observed as 13.3 0C in 
April 12-14, 2015, while the maximum temperature was 
determined as 24.8 0C in May 18-20, 2015 during the 
sampling period in spring.  

The minimum and maximum wind speeds were 1.2 m s-1 
in May 16-18, 2015 and 1.8 m s-1 in April 27-29, 2015, 
respectively. 

During the sampling period in winter, the minimum and 
maximum temperatures were determined as 9 0C in 
December 14-16, 2016 and 17.0 0C in November 2-4, 2016, 
respectively.  

The minimum wind speed was 2.1 m s-1 in November 23-
25, 2016, while the maximum wind speed was 5.8 m s-1 in 
November 7-9, 2016. 

The significant statistical relation was not determined 
between the dry deposition fluxes and the values of the 
temperature and wind speed during the sampling period in 
spring (Fig. 5). In winter, no significant relation was 
observed between the dry deposition fluxes and the values of 
the temperature and the wind speed (Fig. 6). 

IV. DISCUSSION 

The dry deposition flux values in Denizli, Turkey were 
ranged from 115.4 to 733.3 mg m-2 day-1 during the sampling 
periods. It has been observed that the dry deposition fluxes in 
winter were approximately twice of the fluxes in spring. 
Likewise, the PM10 values in winter were about twice as high 
as the PM10 values in spring. 

High dry precipitation flux values were also determined in 
studies performed in different regions. The flux values at 
Uludag University, Bursa, Turkey by Bergerhoff Method 
were ranged from 300 to 7860 mg m-2 day-1 the period of 
�$�S�U�L�O�� �W�R�� �-�X�Q�H�� ������������ �7�K�H�� �G�D�\�W�L�P�H�� �I�O�X�[�� �Y�D�O�X�H�V�� ������������ �“�� ����������
mg m-2 day-1) were more than six times the value for night 
�W�L�P�H�������������“����������mg m-2 day-1) [4].  

Dust samples were collected at monthly intervals from 
three different sites (commercial, residential, and control) of 
the Jharia coal mining area, India. The yearly average dust 
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fall was higher for the commercial site (15.5 t km-2 month-1) 
than the residential site (10.7 t km-2 month-1) of Jharia coal 
mining area. The dust deposition rate was highest during 

(Marchsummer - (OctoberwinterbyfollowedJune), -
lowest in the monsandFebruary) (Julyseasonoon -

September) [5]. 

 

Fig. 5 Statistical relations between dry deposition fluxes and the values of 
temperature and wind speed in spring  

 
Fig. 6 Statistical relations between dry deposition fluxes and the values of 

temperature and wind speed in winter 

V. CONCLUSION 

The higher flux values were observed in winter than in 
spring in Denizli, Turkey at two sampling periods; April 
2015-May 2015 and November 2016-December 2016. The 
winter season is the season in which fuels for heating start to 
be used. It can be said that the higher concentrations of 
particulate matters sourced from domestic heating in winter. 
This is supported by the higher concentrations of PM10 in 
winter. 

The data obtained in this study indicate that dry deposition 
of particulate matters is important in Denizli. Therefore, 
effects of dry deposition on environments should be 
investigated in the future. 
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Abstract �± The quality control process for determining fabric faults causes high cost and time loss when performed with human 
eyes. Adding a real-time system to the fabric production mechanisms is very difficult to detect mistakes. In this study, 5 MP 
Raspberry Pi camera module is used to detect the image of the fabric moving through the conveyor band and a Raspberry Pi 3 
minicomputer to process the received image and display it on the touch screen. In addition, studies on the inspection of the faults 
in the woven fabrics, which are the most applied areas of image processing methods, have been investigated and thresholding 
method, HSV color space transformation and morphological processes have been used in order to detect the fault in any fabric 
accurately and correctly. The most suitable threshold values for these methods have been determined by testing in the images 
obtained as a result of the investigations. 
 
Keywords �± Fabric Faults, Faults Detection, Image Processing, Segmentation, Morphological Operation 
 

I. INTRODUCTION 

 
The quality and smoothness of fabric surfaces is of great 

importance in the textile industry. The demand for fabrics, 
which are very common in use, has increased rapidly, 
especially with the continuous growth in fashion sector. 
Parallel to the increase in demand, fabric production also 
increases at the same rate. Only the quality of the fabrics 
produced should not fall. If the production of defective 
products due to faults found in fabrics is realized, the 
producers may suffer serious material damage. For this reason, 
the fabrics to be produced must be checked before they are 
offered to consumers. Inspection of fabric surfaces in the 
production is very beneficial in terms of production cost 
because the fastest and most accurate job is done. If this 
observation is done based on the human eye, production slows 
down and it is insufficient to examine the types of errors that 
are difficult to detect. Since the evaluation of the faults on the 
fabric will vary from person to person, a certain fault tolerance 
will not be obtained and a certain standard of production 
quality will not be achieved. 

When it comes to national fabric manufacturing industry, 
methods used in the quality control process are conventional 
methods and quality control systems imported from abroad. 
Conventional control is carried out with the human eye. This 
process increases production cost and causes slower operation 
failure to detect errors beyond faults tolerance due to 
elongation of demanded product's elapsed time and fatigue of 
the human eye. 

It has been observed that a number of international studies 
have been conducted within framework of literature works. 
Thanks to our proposed system, camera usage and image 
processing algorithms are independent of human supervision 
and they are more important than other works. In addition, 
although stereo image acquisition techniques are used within 
the scope of the examined articles, a single camera is used for 

image acquisition and transmission in the proposed method. In 
this study, it is aimed to find fault types on the fabric surface 
independently of human control. 

Chronologically, Wood et al. used Fourier power spectrum 
to determine the content of the spectral frequency of the source 
images to determine faults on the carpet [1]. It shows that the 
Fourier spectrum is repeated periodically for accurate texture 
images. For this reason, tissue thickness and pattern regularity 
are measured by autocorrelation. Cross-correlation is used for 
pattern recognition. Campell et al. used discrete Fourier 
transform in error detection on denim fabric with a multi-layer 
artificial neural network [2]. Faults are detected with obtained 
features by Fourier transform in maximum probability 
classifier. Tsai et al. Used the Fourier transform-based 
spherical image refinement scheme to detect faults on fabric 
[3]. With a one-dimensional Hough transform, any contour 
lines on the image were removed using inverse Fourier 
transform. The difference between new image and the actual 
image obtained at this point is predicted as an error. Sari-Sarraf 
et al. [4] used edge fusion and wavelet transform in pre-
processing of images. 3700 subjects with 26 different types of 
imperfections from vibration-free and high-resolution cameras 
have detected errors with 89% accuracy rate using 2-D 
Dauechies wavelets over their images.  

Kumar et al. performed Gabor wavelet feature selection with 
a guided error approach in detecting fabric faults [5]. In 
addition, Gabor function with low computational cost has only 
proposed error detection through virtual part. Tsai et al. [6] has 
implemented a Gabor filter design with one dimension to 
transform fabric images into a two-dimensional, gray-level 
picture, and to reduce computational load of fabric faults 
detection. Chiu et al. developed a Fourier domain maximum 
probability estimator based on a proportional Brownian model 
for detection of fabric faults [7]. This method has succeeded 
on four wrong fabric pictures. Tsai et al. uses Fourier 
transform-based spherical image scheme [8]. They tried to 
remove repetitive patterns in fabric texture by inverse Fourier 



�g�]�N�D�\�D���H�W���D�O�������)�D�X�O�W�V���'�H�W�H�F�W�L�R�Q���:�L�W�K���,�P�D�J�H���3�U�R�F�H�V�V�L�Q�J���0�H�W�K�R�G�V���,�Q���7�H�[�W�L�O�H���6�H�F�W�R�U�����,�6�$�6���������������$�Q�W�D�O�\�D�����7�X�U�N�H�\ 

transformation by performing the optimum radius adjustment 
in the refresh process in the images. In the figure, regions with 
homogeneous transition have the same gray level and the 
regions with defective are more apparent. Shu et al. [9] 
developed a Gabor filtering method based on multiple threads 
and scales for automatic error detection. The method in 
different frequencies operate depending on the energy of the 
convolution of the filter bank. Many studies have 
demonstrated the feasibility of this method. Ogata et al. [10] 
used two-dimensional discrete Fourier transforms to detect 
spherical errors on embossed fabric, and Gabor filters for local 
errors. Hou et al. [11] designed multiple adaptive wavelets for 
detection of each fabric faults. 98% detection rate was 
achieved by using multiple adaptive wavelet transform on 56 
images with 8 kinds of errors and 64 images without errors. 
Sengottuvelan et al. [12] proposed a method based on Fourier 
transformation by examining relationship between images and 
structures in frequency space in fabric images. They obtained 
7 important features from the central frequency spectrum and 
classify them according to 3 kinds of error types. 

The study included in four sections. In Section I, 
introduction section, the aim of the research and literature 
research is stated. Materials and methods are in Section II. In 
Section III, obtained results with proposed method were 
evaluated. In the conclusion and discussion, it is envisaged that 
proposed algorithm applied real-time prototype and fabric 
faults are detected.   

II. MATERIALS AND METHOD 

A. Thresholding Method 

 
Thresholding is one of the most important approaches for 

visual segmentation purposes. Segmentation is used to 
separate meaningful regions. The purpose of segmentation is 
distinguished objects from background. Gray level is 
symbolized as L and gray level ranges from 0 to L-1. In Otsu 
method, C0 and C1 must be defined in terms of single level 
threshold. As T is thresholding value in the range of [C1, L-1], 
it is assigned to pixel class C0 otherwise C1. Pixels in the range 
[0, t-1] representing threshold value T are assigned to pixel 
class C0 in the pixel order In images,   probability of repeating 
all gray values must be calculated. The formula for this 
condition expressed as Pi; 

 

   (1) 
Where h(i) is recurrence of Gray levels and N is total pixels. 

The gray level probabilities are calculated within their own 
weights: 
 

    (2) 

 
The mean value is: 

 

   (3) 

 
The average intensity expression of image: 
 

    (4) 
The following formulas are used to classify classes: 
 

  (5) 
 
Objective function with these calculated values is found as 

follows: 
 

         (6) 
 
 Finally, threshold value must be found by making 

experiments on all gray levels that will maximize the objective 
function. For this, threshold value (t�Õ) is calculated as: 

 

         (7) 
 
The real image of a fabric at Fig. 1, there is a fabric image 

with a thresholding process in Fig. 2. 
 

 

Fig 1. Real fabric image  

 

  

  

 

 

 

 

Fig. 2. Thresholding image

B. HSV Space Transformation

  The areas of application of HSV are high-quality computer 
applications, space change in case colors cannot be selected. 
In  its  simplest  form,  it  is  used  to  select  the  various colors 
required  for  a  particular  picture.  That  is,  users  can  select 
desired color from color channel.

  Hue  is  represented  by  colour  circle.  A  triangle  is  used  to 
represent  saturation  and  value.  The  triangle  represents 
horizontal  axis  value  and  vertical  axis represents  saturation. 
When  a  specific  colour  is  needed,  a  colour  is  chosen  from 
circular region and saturation is chosen from the vertical angle 
of  the  triangle.  Brightness  value  can  be  selected  from 
horizontal angle of the triangle.

  In  this  work,  color space  transformation  is  applied  from 
RGB color space to HSV color space. The point to note here
is that the RGB values must be reduced to between 0 and 1.
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After each pixel has been normalized by dividing by 255, HSV 
values can be found with the following formulas: 

       (8) 

Calculation for Hue value: 
 

  (9) 

 
Calculation for Saturation value: 
 

           (10) 

Calculation for Value: 
 

            (11) 

The areas of application of HSV are high-quality computer 
applications, space change in case colors cannot be selected. 
In its simplest form, it is used to select the various colors 
required for a particular picture. That is, users can select 
desired color from color channel. 

The advantages of HSV's color space is very similar to 
human's color perception. Other than HSL, methods define 
colors in relation to primary colors. The colors used in HSV 
can be easily detected by the human brain. However, this does 
not always apply to RGB and CMYK. Fig. 3 shows application 
of various channels of HSV to fabric surface. 
 

 

 

Fig. 3. Four HSV channels of Fabic image  

C. Morphological Operations 

 
Mathematical morphological operation is a powerful image 

processing analysis in nonlinear neighbourhood processes 
required for applications such as identification and extraction 

of structures such as borders, skeletons, noise reduction and 
segmentation. There are two basic operations used in 
morphological image processing: expansion and erosion. 
Other processes are obtained using these two processes. For 
example; opening and closing operations. 

Opening morphological operation that is used to enlarge or 
thicken an object in a binary image. Expanding a numeric 
image means enlarging it as much as the intersection of image 
with the structural element.  

Closing morphological process that helps to reduce an object 
in a binary image. The closing process is the inverse of an 
opening process. With closing process, numerical image is 
etched. In other words, the objects in the picture are small, if 
they are wide, the bound objects tend to separate. 

Opening and Closing Process: Opening and closing, 
spreading and grinding operations are performed by sequential 
application of binary image. Opening is achieved by sequential 
application of expansion and etching. With this operation, two 
objects close to each other are separated without causing too 
much change. Closing is achieved by sequential application of 
the grinding and expansion process. So two objects close to 
each other are connected without much change in the image. 

In this study, the noises in the image were eliminated using 
morphological opening and closing operations and the existing 
faults were clarified. 

 

D. Proposed method and System structure 

 
As a basic principle in the proposed study, it is aimed to 

perform on-line error detection by appropriately processing 
image taken from an external environment in a proper manner. 
The methods to be applied for this reason can be classified 
under two main headings. These headings are processed on the 
computer and detected errors in light to the obtained attributes. 
As can be seen in Fig. 4 and Fig. 5, illuminated fabric image is 
captured by the camera and processed on an embedded system. 

 

 
Fig. 4. Working principle of System  

The fabric moving through the conveyor belt is transferred 
from rollers to other rollers by means of the DC motor while 
video frame is taken for the detection and processing of fabric 
image by camera. In this video image processing unit, 
individual thresholding, HSV space conversion and 
morphological opening / closing methods are applied and then 
faults on fabric are determined. Here, if there is an error above 
tolerance, instantly processed image on fabric of fault is 
reflected on interface and presented to user's evaluation. 
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Fig. 5. System Structure  

 
Fig. 6. Block Diagram of Proposed System  

III.  RESULTS 

 
In this study, rips, stains, etc. on fabrics produced for 

different purposes in textile. The detection of faults is provided 
using image processing methods. Obtained faults are grouped 
into various forms and image processing methods are used 
according to these group faults. 

HSV space was used to find oil and other stains on the fabric. 
This is to indicate texture difference of oil spot which is close 
to texture of fabric. Thus, grease and similar stains, dirts have 
been observed more comfortably. 

Thresholding has been done to find scratches such as 
ballpoint pens and pencils. Because these tones, which are in a 
different colour than the texture of the fabric, give a darker 
image by pulling down the light value. Thus, ballpoint pen and 
similar spots were observed more easily on the image by the 
thresholding. In addition, the thresholding is ripped and is also 
effective in detecting tears. 

Morphological opening and closing operation has been 
applied to clear the noise from view and to clarify the detected 
faults. Thus, it is possible to observe faults obtained more 
clearly. 

These separately used spaces and filters were collected at the 
end to obtain a single image. All faults that may occur on this 
display are shown on a single image. Errors that may occur or 
are likely to be missed are reduced to the lowest level, 

converted to a level that the quality control element can easily 
perceive, and faults that can be avoided by saving time with 
speed increase in quality control process have been removed 
in Fig. 7. and Fig. 8. 

 

 
Fig. 7. a) Original image b) Processed image  

 
Fig. 8. Original and Processed image with different faults type 

IV.  CONCLUSION AND DISCUSSION 

 
There are no methods similar to proposed method in 

literature. In this study, light is distributed homogeneously on 
fabric and examined with help of a single camera. This makes 
it easier to detect the faults by the camera and conveyor band 
speed can be increased. In the literature studies, camera angle 
was changed or multiple cameras were used and speed of 
conveyor slowed down because installed systems were 
affected by dust, no image was obtained with single camera, 
no homogenous illumination was provided. In addition, it has 
been determined that damage images obtained in some studies 
are distorted in their shapes. In our work, a single camera was 
used and it will be possible to find correct fault without any 
influence from undesirable materials such as dust on the fabric. 
In our proposed method, there will be no limitation in the size 
of controlled fabrics due to the homogeneous distribution of 
light on surface of fabric. At the same time, an embedded 
system independent of the computer was designed. In the 
literature, there is no real system capable of analysing the 
conveyor with high speed and accuracy with embedded 
systems. Thanks to the embedded system used, energy and 
space will be saved. With this method, the quality control 
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process in the glass production sector will be made more 
reliable and faster. 
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Abstract �± In this paper, signal recognition system is proposed for classification of soil types and buried object by using feature 
extraction and artificial neural networks. Using GprMax simulation program, 300 GPR A scan signals were obtained for 
different ground planes and materials with 206 Hz sampling frequency. Since the materials of buried objects are non-magnetic, 
these signals contain electric fields in the z direction (Ez) and magnetic fields in the x and y directions (Hx, HY). Features are 
extracted from them in time and frequency domain such as mean, standard deviation, skewness, kurtosis etc. Therefore, signal 
features are obtained for inputs of artificial neural networks. Feed forward backpropagation neural network is chosen as an 
artificial neural network model. The outputs of neural network are types of soil and materials. Also, classification accuracy is 
examined with changes in learning rates, iteration numbers, momentum constant and number of neurons in hidden layer. The 
obtained results show high accuracy rate for soil and material recognition.  
  
Keywords �±Ground Penetrating Radar, Signal Processing, Feature Extraction, Classification, Artificial Neural Network 
 

I. INTRODUCTION 

 
Ground Penetrating Radar (GPR) is a tool used for 

underground mapping using high frequency electromagnetic 
(EM) waves. GPR used to be detected such as buried objects, 
metal and non-metal mines, wire and pipes etc. [1]. GPR is 
used effectively in many fields such as engineering, 
geophysics and medicine. For example; infrastructural 
evaluation of bridges, roads and railways, detection of buried 
objects, glacier depth determination, groundwater mapping, 
mine and explosive ammunition recognition, and detection of 
breast cancer tumors. Modeling how EM waves propagate in 
naturally occurring or man-made heterogeneous 
environments is a difficult problem [2]. It is not always 
possible to use GPR to generate the data needed for the 
algorithms to be used for the detection of buried objects. Due 
to the difficulty of obtaining data with GPR and the 
component cost, a modeling software is needed for this need. 
GprMax is an open-source software that meets this need and 
imitates EM wave propagation by simulating the numerical 
modeling of GPR [2]. 

Wall-behind target detection and positioning systems are 
used in military defence and search-and-rescue operations. It 
is a radar that works on the S-band, to detect moving or 
stationary targets behind the wall. A 20 cm thick concrete 
wall can detect objects behind the wall at a distance of 20 m. 
Radar, which has an aperture of about 2.25 m, can be used by 
being mounted on a vehicle. It is used to provide tactical 
advantage in city type battlefields. It can be used for search 
and rescue work under earthquake disaster. Both the position 
of person behind walls and number and location of the walls 
in between are vital in such an application. In the same way, 
it will be very important to obtain information such as 
interior human, wall locations in case of fire [3].  

The land mine crisis is a problem that covers every nation 
in the world. In the last 10 to 15 years, considerable 
precautionary measures about mine problem has resulted in a 
significant increase to develop safe and low cost techniques 
in the detection and cleaning of mines. However, effective 
and sensitive detection of mines remains a clear problem due 
to various types of mines and complex research scenarios. 
Recent research techniques include; metal detectors, acoustic 
technology, electro-optical detection, forward-looking 
infrared (FLIR) chemical detection, quadrupole resonance 
detection, ground-penetrating radar (GPR). Among these 
techniques, ground penetrating radar (GPR) has several 
significant advantages over other techniques and more 
feasible surveillance tool for landmine detection [4].   

The study was evaluated in four parts. In Section I, the 
Introduction section, the aim of the research and the purpose 
of the research is stated. In Section II, materials and methods 
are explained. In Section III, which consists of results, 
obtained results with proposed method were evaluated. In the 
conclusion and discussion, it is envisaged that proposed 
algorithm for GPR A scan signals can be applied to real-time 
systems and that supervised algorithms can be used to detect 
buried objects. 

II. MATERIALS AND METHOD 

A. Ground Penetrating Radar  

 
GPR is in principle composed of a receiver and a 

transmitter antenna, a center unit and computer divisions. An 
electromagnetic pulse is generated by the central unit or, 
more generally, an electromagnetic signal is emitted by the 
transmitter antenna into the ground. Although generated 
signals are dispersible in all directions, most of them 
propagate underground as a cone under transmitter antenna. 
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Electromagnetic waves sent to underground continue to 
progress deeper as they return, reflecting some of the objects 
or surfaces that have different dielectric properties. 

The reflected signals are collected and recorded by the 
receiver antenna. It is called "radar gram" [5]. In Fig. 1, basic 
working principle of GPR is shown schematically. 

 

 
Fig. 1 GPR System  

Generally, receiver and transmitter antennas are contained 
within a rigid box that is resistant to collision and move 
together. Thanks to GPR equipment with an integrated 
structure, radar grams obtained can be displayed during real-
time operation and recorded on the hard disk of the laptop 
computer. Signals that are sent out from the transmitter and 
sent to the ground and reflected from the circles are recorded 
as a function of time. Depth determinations can also be made 
on this count. In the ground radar method, environment is 
examined by using high frequency electromagnetic fields 
which are sent to surface to be studied and changing over 
time. 

Electrical properties of soil are important parameters in 
GPR design. The electrical property of the soil depends on 
the structural parameters of the soil such as dielectric 
constant, permeability and electrical conductivity. When 
relative dielectric and magnetic constants determine effective 
wavelength, electrical conductivity of soil determines loss of 
propagation. 

The radar equation given in Eq.1-2 specifies range at 
which a target with a radar cross section can be detected [6]. 
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Transmitter antenna gain (�)�ç) depends on antenna type, 

geometry and wave frequency. Effective cross section of the 
receiver antenna is expressed by the antenna gain as follows. 

 

   �#�Ø
L
�À�Ý��

�.

�8��
 (3) 

 
GPR data can be processed and displayed in three different 

ways such as A, B and C-scan. Coordinate system used for 
the display of GPR data is shown in Fig. 2. 

 

 

Fig. 2 Coordinate system of GPR data 

B. Discrete Fourier Transform 

 
Fourier transformation is a continuous transformation. 

However, in practical applications, discrete data points are 
being studied. That is, a signal is represented by its values 
taken at certain points of that signal. The definition of 
discrete Fourier transform is given by Eq. 4 where �B is a 
sequence between 0 and N, �B�J is the value of �P=�Pn and k is an 
integer [7]: 
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The inverse of discrete Fourier transform is similar to the 

inverse of Fourier transform and is given in Eq. 5: 
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  The  simplest  indicator  of  whether  a  transformation  is 
suitable  for  working  with discrete  signals which are discrete 
data  points. They are  generated  by  samples how  accurately 
original signal can be represented in combination process [8].

  It  is  important  that  sample  data  points  collected  from  an 
analog  signal  should  not  be  lost  during  the  creation  of  a 
function  from  these  points  by  bringing  them  together  again 
and  again.  According  to  this  theory, sampling  frequency  of 
sample data points collected from the signal must be 2 times 
or the highest frequency in the signal to be sampled [9]. Thus, 
collected  data  represents  only specific signal  in  a  specific 
way. If examined signal contains frequencies higher than half 
of sampling  frequency,  also called  Nyquist  frequency,  a
phenomenon called as aliasing occurs [10]. When this signal
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is reconstructed from the sample points, it is observed as the 
inverse of the part up to Nyquist frequency. 

The following expression applies for an (�P) function that is 
continuously defined in a certain frequency range, such as �6, 
with the Fourier transform �T. 
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C. Artificial Neural Network 

 
Artificial neural networks are formed by combination of 

multiple neurons.. For this reason, it is necessary to 
understand properties of a neuron for entire network. There 
are five main items such as inputs, weights, activation 
function, summation function and outputs. The network 
formed by neurons consist of three layers: input, hidden and 
output layer [11].  

Artificial neural networks have a learning structure 
through the input of the training set. Artificial neural 
networks have the ability to learn from sample data or to 
learn in their own experience. Data inputs can be made to 
neurons in the artificial neural network [12]. 

The weight of input data in artificial neural networks is 
called coefficient that determines influence factor on neuron. 
The weights provide communication information between 
neurons [13]. 

In an artificial neural network, a neuron can exchange data 
with more than one neuron. The summation function is used 
to calculate data input of network obtained in this data traffic. 
It is expressed as general summation of data by weights 
which are usually given. There are many addition functions 
such as maximum, minimum, majority and cumulative. In the 
maximum addition function, the system inputs are multiplied 
by their respective weights and the largest of the results is 
considered as neuron input [14]. In the minimum addition 
function, the smallest value between results obtained by 
multiplying the inputs by weights is assigned as input of 
system. In majority addition function, signs of the values 
obtained as a result of multiplication of inputs and weights. 
In the classifications made according to the labels, input 
assignment is performed according to majority. The new 
input values are calculated by adding the previous values to 
the input values multiplied by the weights in the sum total 
[15]. 

Once neuron inputs are identified using summation 
function, neural network must process this raw information 
and generate a response. Activation functions are used to 
calculate magnitudes of this reaction, which neurons 
generate. One of activation functions is linear function to 
convey output to input data without any action. In the step 
function, if the input value is greater than the threshold value, 
the output value is 1, and if it is smaller, the output value is 0. 
If information to be learned in sinus function that indicates a 
sinus curve distribution, input values will be sinusoidal. 
Threshold values are used to set sigmoid function input 
values between 0 and 1. In the hyperbolic tangent function, 
the input values must pass through the hyperbolic tangent 
function. 

The value obtained after evaluation by the acquisition and 
activation functions of the data at neuron input is regarded as 
neuron output. Neurons may have multiple inputs and 
outputs.  

D. GPR A Scan Data Generation  

 
In general, an A-scan with 256 or 512 samples will suffice 

to obtain sufficient resolution and bandwidth. As a result of 
at least 12-bit or 16-bit digitization of this data, it will take up 
to 1 Kbytes of memory for each A-scan data. By using data 
compression techniques, the amount of memory required can 
be reduced. In the created system, classification process was 
performed by using A-scan signals obtained from different 
depth of materials in different soil scenarios.  

Before generating GPR A scan signals, necessary 
scenarios must be created. Two cylindrical objects made of 
different materials in different depths were used to create 
these scenarios. Fig. 3 shows the scenario used to obtain GPR 
A scan signals. Three types of soil and five different material 
types for buried objects were used in the scenarios. Wet, 
moist and dry soil was chosen as soil type. Buried object 
materials are alumina, nylon, pec, silicon and wood. 

 
Fig. 3 GPR A scan signals scenario 

 
GPR A scan signals consist of electric field and magnetic 

field components. These field signals have different 
components in the x, y and z directions. GPR A scan signals 
obtained using the GprMax program are shown in Fig.4. 

 

 
Fig. 4 Generated GPR A scan signals 

 
GPR A scan signals are obtained by creating scenarios in 

the GprMax program. GprMax program obtains these scan 
signals by the Finite Difference Time Domain (FDTD) 
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method. When Fig. 4 is examined, the amplitudes in the z 
direction of the electric field components change. In the 
magnetic field components, the amplitudes in the x and y 
directions change. For this reason, it is planned to use Ez, Hx 
and Hy components of the generated signals. In this study, 
105 A scan signals were obtained. These signals include 315 
signals that need to be processed using the necessary 
electrical and magnetic field components. 

E. Proposed Method 

 
In this study, proposed method basically consists of two 

parts. Feature extraction process is first part of proposed 
method. Various features have been introduced to better 
represent 315 GPR A scan signals obtained from the GprMax 
program. In order to increase number of obtained features, 
Fourier transform is applied on signal in the time domain to 
convert frequency domain. In this way, features have been 
extracted in both time and frequency domain. Fig.5 shows 
features of both time and frequency domain. 

 

 
Fig. 5 Features Extraction Process in Time and Frequency Domain 

 
In Fig. 5, 11 features were obtained in total in time and 

frequency domain. In order to process obtained signals, it is 
necessary to extract properties in time and frequency domain. 
For this reason, Fourier transform is used to convert the 
signals in the time domain to the frequency domain. At this 
point, the features of the signal in both time domain and 
frequency domain can be examined. At the same time, 
features such as energy, mean, standard deviation, skewness, 
kurtosis, 0-20 Hz / Full Frequency range and 21-107 / Full 

Frequency range have been extracted in time and frequency 
domain.  

Best known is the mean of the values x1,...,xN, 
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Standard deviation is formulized as: 
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Skewness and kurtosis formulas are defined as: 
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Energy formula is represented in below. 
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After feature extraction process, it is necessary to convert 
linguistic parameters to digital parameters at the neural 
network output. Digitization process has been done for 
classification of soil and material types. Digitization for soil 
type was done as 1, 2, 3. For buried object materials, numbers 
1, 2, 3, 4 and 5 are assigned. Soil and material types are 
defined in different classes as indicated in the Table 1. 

Table 1. Electrical properties of soil and buried objects in GPR scenarios 

 
 

 

 
Fig. 6 Proposed Method
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Material and soil estimation can be performed using a total 
of 11 features obtained from A scan signals. Artificial neural 
networks have been proposed for this prediction. Artificial 
neural networks have training and testing steps. After the 
current total data were randomly mixed, 70% of data were 
selected for training. With the remaining 30% of the data, the 
trained network classification performance will be tested. 
Artific ial neural networks will have 11 inputs and 3 outputs. 
About 20 hidden layers are used in this network. The 
proposed method is shown in Fig 6.  

III.  RESULTS  

 
In this study, the feature of GPR A scan signals was 

extracted and the buried object and soil surface prediction 
were performed. In addition, the effect of parameters of 
artificial neural networks on network performance is 
examined. Different learning coefficients, moment constants 
and iteration numbers have been tried to classify the extracted 
features. The effect of these parameters on the accuracy rate 
is given in tables and graphs. 

 

 
Fig. 7 Learning Rate & Accuracy Rate 

 
Fig. 8 Iteration number & Accuracy Rate 

 

 

Fig. 8 Momentum Constant & Accuracy Rate  

 
When graphs of different network parameters are 

examined, classification accuracy in test data varies between 
100-28.57%. As can be seen from these graphs, the most 
suitable values for the learning rate for network training 
varied between 0.6-1.1. In the iteration numbers, it was 
understood that the most suitable values are between 700-
1300. In Mometium constants, the highest accuracy ratios 
were obtained between 0.04-0.17. 

IV.  CONCLUSION AND DISCUSSION 

 
Efficient GPR A scan signal classification method is 

presented. The proposed method is basically based on Fourier 
transform and artificial neural network. The general purpose 
is to determine type of soil and materials of buried objects. It 
is performed in 315 different GPR A scan signals. In the 
artificial neural network, learning rate values varying with 
0.1 step between 1 and 4 and average accuracy rate are 
achieved by 90.57%. The highest accuracy is 100% while the 
lowest accuracy is 50%. At the same time, the number of 
iterations has been changed between 0-5000 and 100 iteration 
increases in each step. The highest accuracy was 100% while 
the lowest accuracy was 28.57%. Finally, momentum 
constants were changed from 0 to 0.99 in 0.01 steps. The 
average accuracy rate was 88.33%. The highest accuracy rate 
is 100% while the lowest accuracy rate is 42.85%. A real-
time detection system can be built using the network structure 
with the highest degree of accuracy in operation. 
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Abstract �± Current study is related with numerical simulation of a centrifugal pump impeller with the specific speed of nq=13. 
By the help of computational fluid dynamics (CFD) at different operating points, pump performance rsults (Head-Discharge 
graph) are obtained. Simulations were in good agreement with experimental results. Afterwards, two phase CFD study is carried 
out in order to examine the cavitation performance of the pump. According to the numerical cavitation tests conducted in selected 
flow rates by decreasing the inlet pressure gradually; required net positive suction (NPSHR) curve of the pump is obtained. 
During meshing procedure, single blade passage is considered and tetrahedrons are used. On the other hand, while meshing the 
vaneless diffuser, hexahedron elements are used. Finer grids are adopted on solid surfaces for a detailed flow observation. Shear 
Stress Transport (SST) turbulence model is used throughout the study and Rayleigh-Plesset cavitation model is applied in two 
phase simulations. 
 
Keywords �± Centrifugal pump, impeller, cavitation, CFD, turbulence, two phase 
 

I. INTRODUCTION 

In any fluid flow process, if the local pressure becomes equal 
or less than the vapour pressure of the working fluid, 
vaporization occurs. Afterwards, water vapour bubbles forms 
and collapse when the local pressure increases again. During 
this vaporization and condensation cycle pressure fluctuations 
leads to noise, vibration and wear in the end. This situation is 
a complex phenomenon with phase changes and defined as 
cavitation [1-3]. 

�<�R�N�R�\�D�P�D�¶�V�� �V�W�X�G�\�� �L�V�� �R�Q�H�� �R�I�� �W�K�H�� �I�L�U�V�W�� �V�W�X�G�L�H�V�� �U�H�O�D�W�H�G�� �Z�L�W�K��
cavitation performance of a centrifugal pump. He conducted 
experiments on an impeller with a sharp, chamfered and blunt 
vane in order to observe the effect of inlet vane profile on 
cavitation. As a result, it is seen that as the inlet profile become 
thinner, better cavitation performance is achieved [4]. Luo et 
al. improved a centrifugal pump impeller designed by a 
conventional method. Based on the designed impeller, five 
new designs are obtained and their cavitation performances are 
compared with a CFD study. Eventually, the design with both  
extending leading edge to the suction side and increased inlet 
blade angle gave the best results for both hydraulic and 
cavitation performance enhancement [5].  Christopher and 
Kumaraswamy performed experiments for three different inlet 
vane profiles: blunt, elliptic and circular in order to compare 
the cavitation performance of the pumps. Consequently, they 
showed that as the inlet profile become rounder, cavitation 
performance of the pump increased [6]. Bonauiti et al. 
conducted both an experimental and numerical study on a 
mixed flow pump impeller for a better pump in terms of 
cavitation and efficiency. Hydraulic variables are used for 
parameterization of the blade profile in order to achieve both 
higher suction and efficiency performance increase. 
Furthermore, the numerical results of the final design is 
validated by experiments [7]. Liu et al. compared two 

impellers for a mini turbo-pump with different specifications 
designed based on different methods, experimentally. As a 
result, they showed that the increase of outlet blade angle and 
vane number gave better results in the point of cavitation and 
hydraulic performance [8]. Caridad et al. conducted two phase 
CFD studies for a centrifugal pump impeller with varying gas 
void fractions and compared pump characteristic curves. Also, 
a sensitivity analysis is carried out according to the gas bubble 
sizes. The numerical results were in great agreement with the 
experiments [9]. Zhang et al. performed an experimental and 
numerical study on the first stage of a centrifugal charging 
pump which are used in nuclear applications. Cavitation 
performance tests are actualized at four different flow rates and 
pump performance and NPSHR curves are obtained. They also 
found out that, pressure fluctuations are highly affected from 
the water vapour formation, growth and collapse [10]. Medvits 
et al. analysed the performance of a centrifugal pump under 
cavitating conditions. For this purpose, a homogenous two 
phase CFD study is conducted and results are compared with 
the experiments. According to the results, performance curves 
(head coefficient-flow coefficient and head coefficient-
cavitation number) are merged at off-design conditions [11]. 

This study consists of numerical simulation of a commercial 
centrifugal pump. Accordingly, CFD simulations are 
performed for varying flow rates according to the data taken 
from the company and head discharge pump characteristic 
curve of the pump obtained numerically. The results were in 
good agreement with the experimental data. Moreover, a two 
phase CFD study is conducted in order to obtain the cavitation 
performance of the pump. Suction performance of the pump is 
determined for specified flow rates by performing numerical 
cavitation test. Finally, required net positive suction head 
(NPSHR) values are calculated according to the results of the 
numerical cavitation tests. Experimental and numerical results 
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of the cavitation tests are also compared. All numerical 
procedure is carried out via Ansys 16.0. 

II. GRID GENERATION AND MESH INDEPENDENCY 

A commercial centrifugal pump with total head (H) 90.55 
m and 59.9 m3/h discharge is considered rotating at 2975 rpm 
on its best efficiency point. The impeller consists of 5 vanes 
and tip diameter is 132 mm. Shaft power is 24.21 kW and 
required net positive suction head is 5.36 m. Also, the 
efficiency is 61 % at its best efficiency point. Pump impeller 
specifications are tabulated in Table 1. All values are taken 
from the co�P�S�D�Q�\�¶�V���W�H�V�W���U�H�V�X�O�W�V�� 

Table 1. Pump specifications 

Pump Specifications Value 

Head [m] 90.55 

Discharge [m3/h] 59.9 

Rotational speed [rpm] 2975.2 

Specific speed 13 

Number of vanes 5 

Tip diameter [mm] 132 

Shaft power [kW] 24.21 

Efficiency 0.61 

NPSHR [m] 5.36 

 
Mesh independency process is essential to be carried out in 

CFD studies. As it is known, the more the computational 
domain is divided into smaller regions, the more accurate 
results will be actualized. However, overmuch number of 
elements will bring about extra time and computational costs. 
So, grid independent solution with minimum time and 
computational cost must be achieved together. Six different 
cases with increasing grid number are demonstrated in Figure 
1, which shows the variation of head against total mesh 
number in the computational domain.  

  
Fig. 1 Variation of head against mesh number   

Figure 1 shows that, as the mesh number increases, the head 
value converges to a value around 101 m. From that point, 
there is no remarkable change in pump head. Accordingly, 
scheme 1 and 2 are inappropriate for numerical simulations. 
On the other hand, case 3 will ensure sufficient results for the 
computational domain. Detailed values of demonstrated mesh 

schemes are tabulated in Table 2 including mesh sizing and 
total number of elements. 

Table 2. Mesh independency study 

Case Sizing [mm] Num. of El. Head [m] 

1 1.5 535350 96.45 

2 1.2 852408 99.39 

3 1 1222592 100.89 

4 0.8 1634198 100.42 

5 0.7 2137597 101.65 

6 0.6 2991541 101.36 

Accordingly, case 3 with 1 mm face sizing resulted in 
1222592 total mesh number is selected in order to carry out the 
simulations. Mesh details can be seen from Figure 2 below: 

 

(a) 

 

(b) 
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Fig. 2 Mesh details a) single passage, b) boundary layer over solid surfaces 
and hexahedral grid on vaneless diffuser   

III.  NUMERICAL ALGORITHM 

In this section, numerical procedure is explained. In order 
to conduct a CFD study, a turbulence model and proper 
boundary conditions must be designated. Moreover, a 
cavitation model must be introduced for two phase flow 
analysis. 

A. Turbulence Model 

All simulations are carried out by Shear Stress Transport 
(SST) turbulence model. SST turbulence model uses k-�&��
turbulence model in the boundary layer, which is appropriate 
for boundary layer simulations. On the other hand, it employs 
k-�0���W�X�U�E�X�O�H�Q�F�H���P�R�G�H�O���L�Q���W�K�H���I�U�H�H���V�W�U�H�D�P�����*�R�Y�H�U�Q�L�Q�J���H�T�X�D�W�L�R�Q�V��
of SST turbulence model are [12]: 

           (1) 

            (2) 

where, 

          (3) 

                   (4) 

                             (5) 

                   (6) 

          (7) 

In the equations, F1 and F2 are blending functions. S represents 
the invariant measure of the strain rate, �!���G�H�Q�V�L�W�\���� ��t� �—t���! 
turb�X�O�H�Q�W���N�L�Q�H�P�D�W�L�F���Y�L�V�F�R�V�L�W�\�����—��molecular dynamic viscosity 
and y the interval to the closest wall, respectively. 

The values of the constants are: 

�.1 � �������������.2 � ����������������1 � ����������������2 � ��������������������* � ���������������1k1 = 0.85, 
�1k2 � ���������1�&����� �������������1�&����= 0.856 

B. Cavitation Model 

During two phase simulations, Rayleigh-Plesset cavitation 
model is used. This model considers bubble dynamics and 
assumes that cavitation occurs by formation of nuclei, bubble 
growth and collapse. Governing equation of the cavitation 
model is presented [13]. 

     (8) 

In the equation, pB represents pressure of the bubble surface, p�’  
�D�P�E�L�H�Q�W�� �S�U�H�V�V�X�U�H���� �!L �G�H�Q�V�L�W�\�� �R�I�� �O�L�T�X�L�G���� ��L kinematic viscosity of 
liquid, Rb �U�D�G�L�X�V�� �R�I�� �V�S�K�H�U�L�F�D�O�� �E�X�E�E�O�H�� �D�Q�G�� �1�� �V�X�U�I�D�F�H�� �W�H�Q�V�L�R�Q����
respectively. 

C. Boundary Conditions 

The simulation is conducted by a single blade passage. Wall 
boundary condition is assigned for solid surfaces like hub, 
shroud and blade.  
On the other hand, atmosphere pressure boundary condition is 
used at inlet. For outlet, mass flow outlet of a single passage is 
determined. For two phase flows, it is assumed that 100 % of 
the fluid entering the pump is liquid. Phase changes are 
showed up according to the pressure drop at the impeller. 

IV.  RESULTS AND DISCUSSION 

In order to compare the experimental and numerical results, 
pump characteristic curves are considered at first. Afterwards, 
two phase CFD simulations are carried out to compare the 
suction performance of the pump. In other words, cavitation 
test is conducted via finite element approach.  

A. Comparison of Pump Characteristic Curves 

Pump characteristic curve is determined by conducting 
experiments on varying discharges. Pressure difference 
between inlet and outlet is considered as head at a certain flow 
rate. When these points are combined, pump characteristic 
curve is formed.  

Experimental results are taken from the company and 
numerical simulations are performed by CFD. Same procedure 
in the experiment is implemented. Variation of head is 
calculated with respect to discharge in each simulation. The 
results are demonstrated in Figure 3. 

As it is seen from the figure, the numerical results are in 
good agreement with the experimental results especially at 
higher flow rates. As the flow rate increased, the error is 
increased. This situation can be caused from the reversed flows 
causing cavitation. It should not be forgotten that, while 
performing these simulations water is specified as working 
fluid. Two phase simulations are carried out in numerical 
cavitation test analysis. 
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Fig. 3 Comparison of experimental and numerical pump characteristic curves 

B. Two-phase Cavitation Simulations 

In this section, two phase simulations are performed in order 
to have a knowledge on cavitation performance of the pump. 
In other words, cavitation test is conducted numerically. For 
this purpose, inlet pressure is decreased step by step at a certain 
discharge and the head drop point is determined. This test is 
conducted at four different flow rates. The results are showed 
in Figure 4. 

 
a) 

 
b) 

 
c) 

 
d) 

Fig. 4 Cavitation tests conducted numerically for different flow rates a) 37.1 
m3/h, b) 49.7 m3/h, c) 59.9 m3/h, d) 74.8 m3/h    

C. Comparison of Required Net Positive Suction Head 
Curves 

In order to prevent pump from cavitation, it is essential to 
obtain the point where head drop is occurred. With this data, 
required net positive suction head of the pump is calculated. 
NPSHR can be defined as total head of the fluid at pump inlet. 
In practice, it is difficult to determine the point of head drop. 
So, the pressure where 3 % head drop occurrence is considered 
as critic pressure. 

                             (5) 

Here Pc is the pressure where 3 % head drop occurred (critic 
pressure), Pv is water �Y�D�S�R�X�U���S�U�H�V�V�X�U�H���R�I���W�K�H���Z�R�U�N�L�Q�J���I�O�X�L�G�����!��
is the density of the working fluid and g is the gravitational 
acceleration. Comparison of experimental and numerical 
NPSHR against flow rate is presented in Figure 5 below.  
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Fig. 5 Comparison of experimental and numerical required net positive 

suction head curves 

V. CONCLUSION 

This study is related with numerical modelling of a 
cavitating pump. In order to figure out this work, CFD 
calculations are conducted. Accordingly, experimental and 
numerical pump characteristic and required net positive 
suction head curves are compared. The main findings and 
recommendations are: 

(1) The numerical results are good agreement with the 
experiments in pump characteristic curves. At best 
efficiency point, the error is 9.1 %. Excluding the off-
design conditions, the error rate is between 5.3-12 % for 
varying flow rates. 

(2) Two phase cavitation test are conducted at four different 
flow rates because there were four sets of experimental 
data. Experimental and numerical NPSHR curves are 
somewhat different but the tendencies are similar. Also, 
the error rate decreases as the flow rate increases. 

(3) The study will continue by changing inlet and outlet 
blade angles, inlet vane profile and wrap angle; which 
are important parameters for cavitation performance of 
a centrifugal pump. This will increase the cavitation 
resistance of the pump.  
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�g�]�H�W - �%�X�� �o�D�O�Õ�ú�P�D�G�D�� �E�L�U�H�U�� �D�G�H�W�� �L�N�L�O�L�� �$�O-���6�L���� �•�o�O�•�� �$�O-9Si-�������6�U�� �Y�H�� �G�|�U�W�O�•�� �$�O-9Si-0,1Sr-�������0�J�� �D�O�D�ú�Õ�P�Õ�� �L�Q�G�•�N�V�L�\�R�Q�O�X�� �H�U�J�L�W�P�H��
�R�F�D�÷�Õ�Q�G�D�� �H�U�J�L�W�P�H�� �Y�H�� �R�G�D�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�G�D�� �W�X�W�X�O�D�Q�� �N�R�N�L�O�� �N�D�O�Õ�E�D�� �G�|�N�•�P�� �\�|�Q�W�H�P�L�� �L�O�H�� �•�U�H�W�L�O�G�L���� �$�O�D�ú�Õ�P�O�D�U�Õ�Q�� �\�D�S�Õ�V�D�O�� �Y�H�� �P�H�N�D�Q�L�N��
�|�]�H�O�O�L�N�O�H�U�L�� �•�U�H�W�L�O�H�Q�� �D�O�D�ú�Õ�P�� �N�•�O�o�H�O�H�U�L�Q�G�H�Q�� �W�D�O�D�ú�O�Õ�� �L�P�D�O�D�W�� �\�|�Q�W�H�P�L�\�O�H�� �K�D�]�Õ�U�O�D�Q�D�Q�� �Q�X�P�X�Q�H�O�H�U�� �•�]�H�U�L�Q�G�H�� �\�D�S�Õ�O�D�Q�� �L�Q�F�H�O�H�P�H�O�H�U�� �L�O�H��
�E�H�O�L�U�O�H�Q�G�L�����ø�o�\�D�S�Õ���L�Q�F�H�O�H�P�H�O�H�U�L���V�W�D�Q�G�D�U�W���P�H�W�D�O�R�J�U�D�I�L�N�� �\�|�Q�W�H�P�O�H�U���L�O�H���K�D�]�Õ�U�O�D�Q�D�Q���D�Q�F�D�N���G�D�÷�O�D�P�D�� �\�D�S�Õ�O�P�D�\�D�Q���Q�X�P�X�Q�H�O�H�U���•�]�H�U�L�Q�G�H��
�J�H�U�o�H�N�O�H�ú�W�L�U�L�O�G�L���� �6�H�U�W�O�L�N�� �G�H�÷�H�U�O�H�U�L�� �%�U�L�Q�H�O�O�� �V�H�U�W�O�L�N�� �|�O�o�•�P�� �\�|�Q�W�H�P�L���� �D�N�P�D�� �Y�H�� �o�H�N�P�H�� �G�D�\�D�Q�Õ�P�Õ�� �L�O�H�� �N�R�S�P�D�� �X�]�D�P�D�V�Õ�� �G�H�÷�H�U�O�H�U�L�� �L�V�H��
�X�Q�L�Y�H�U�V�D�O���E�L�U���o�H�N�P�H���G�H�Q�H�\�L���P�D�N�L�Q�H�V�L�Q�G�H���\�D�S�Õ�O�D�Q���W�H�V�W�O�H�U���\�D�U�G�Õ�P�Õ�\�O�D���E�H�O�L�U�O�H�Q�G�L�����ø�N�L�O�L���$�O-���6�L���D�O�D�ú�Õ�P�Õ�Q�Õ�Q���L�o�\�D�S�Õ�V�Õ�Q�Õ�Q���D�O�•�P�L�Q�\�X�P�F�D��
�]�H�Q�J�L�Q���.���G�H�Q�G�L�U�L�W�O�H�U�L�����S�U�L�P�H�U���V�L�O�L�V�\�X�P�����|�W�H�N�W�L�N���$�O-�6�L���I�D�]�O�D�U�Õ�Q�G�D�Q���R�O�X�ú�W�X�÷�X�����•�o�O�•���$�O-9Si-�������6�U���D�O�D�ú�Õ�P�Õ�Q�Õ�Q���L�o�\�D�S�Õ�V�Õ�Qda ise ikili Al -
���6�L�� �D�O�D�ú�Õ�P�Õ�Q�G�D�N�L�� �I�D�]�O�D�U�D�� �H�N�� �R�O�D�U�D�N�� �$�OxSiySrz �I�D�]�Õ�� �R�O�X�ú�W�X�÷�X �J�|�U�•�O�G�•���� �h�o�O�•�� �$�O-9Si-�������6�U�� �D�O�D�ú�Õ�P�Õ�Q�D�� ���������� �R�U�D�Q�Õ�Q�G�D�� �\�D�S�Õ�O�D�Q��
�P�D�J�Q�H�]�\�X�P�� �N�D�W�N�Õ�V�Õ�Q�Õ�Q�� �L�V�H�� �L�o�\�D�S�Õ�\�Õ�� �E�H�O�L�U�J�L�Q�� �E�L�U�� �ú�H�N�L�O�G�H�� �H�W�N�L�O�H�P�H�G�L�÷�L�� �J�|�U�•�O�G�•���� �$�O-���6�L�� �D�O�D�ú�Õ�P�Õ�Q�D�� ���������� �R�U�D�Q�Õ�Q�G�D�� �\�D�S�Õ�O�D�Q��
�V�W�U�R�Q�V�L�\�X�P�� �N�D�W�N�Õ�V�Õ�Q�Õ�Q�� �V�H�U�W�O�L�÷�L�� �o�R�N�� �D�]�� �G�D�� �R�O�V�D�� �G�•�ú�•�U�G�•�÷�•���� �D�N�P�D�� �Y�H�� �o�H�N�P�H�� �G�D�\�D�Q�Õ�P�Õ�� �Y�H�� �N�R�S�P�D�� �X�]�D�P�D�V�Õ�� �G�H�÷�H�U�O�H�U�L�Q�L�� �L�V�H��
�L�\�L�O�H�ú�W�L�U�G�L�÷�L�� �J�|�U�•�O�G�•���� �h�o�O�•�� �$�O-9Si-�������6�U�� �D�O�D�ú�Õ�P�Õ�Q�D�� �\�D�S�Õ�O�D�Q�� �P�D�J�Q�H�]�\�X�P�� �N�D�W�N�Õ�V�Õ�Q�Õ�Q�� �L�V�H�� �D�N�P�D�� �Y�H�� �o�H�N�P�H�� �P�X�N�D�Y�H�P�H�W�L�Q�L�� �|�Q�H�P�O�L��
�|�O�o�•�G�H�� �D�U�W�Õ�U�Õ�U�N�H�Q���� �N�R�S�P�D�� �X�]�D�P�D�V�Õ�� �G�H�÷�H�U�L�Q�L�� �D�]�D�O�W�W�Õ�÷�Õ�� �J�|�U�•�O�G�•���� �6�W�U�R�Q�V�L�\�X�P�� �Y�H�� �V�W�U�R�Q�V�L�\�X�P-magnezyum katk�Õlar�Õ�Q�Õ�Q�� �L�N�L�O�L�� �$�O-9Si 
�D�O�D�ú�Õ�P�Õ�Q�Õ�Q�� �V�H�U�W�O�L�N���� �D�N�P�D�� �Y�H�� �o�H�N�P�H�� �P�X�N�D�Y�H�P�H�W�L�� �L�O�H�� �N�R�S�P�D�� �X�]�D�P�D�V�Õ�� �G�H�÷�H�U�O�H�U�L�Q�G�H�� �\�R�O�� �D�o�W�Õ�÷�Õ�� �G�H�÷�L�ú�L�P�O�H�U�� �\�D�S�Õ�V�D�O�� �|�]�H�O�O�L�N�Oerine 
�G�D�\�D�Q�G�Õ�U�Õ�O�D�U�D�N���D�o�Õ�N�O�D�Q�G�Õ��  
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I. �*�ø�5�ø�ù 

�2�W�R�P�R�W�L�Y���� �V�D�Y�X�Q�P�D���� �X�]�D�\�� �Y�H�� �K�D�Y�D�F�Õ�O�Õ�N�� �V�D�Q�D�\�L�O�H�U�L�Q�G�H�� �\�D�S�Õ�O�D�Q��
�L�P�D�O�D�W�O�D�U�G�D�� �•�U�•�Q�� �D�÷�Õ�U�O�Õ�N�O�D�U�Õ�Q�� �D�]�D�O�W�Õ�O�P�D�V�Õ���� �L�ú�J�•�F�•�� �Y�H�� �H�Q�H�U�M�L��
�Y�H�U�L�P�O�L�O�L�÷�L�Q�L�Q�� ���\�D�N�Õ�W�� �H�N�R�Q�R�P�L�V�L���� �D�U�W�Õ�U�Õ�O�P�D�V�Õ�� �E�•�\�•�N�� �|�Q�H�P��
�W�D�ú�Õ�P�D�N�W�D�G�Õ�U���� �%�X�� �G�X�U�X�P�� �V�|�]�� �N�R�Q�X�V�X�� �V�D�Q�D�\�L�� �G�D�O�O�D�U�Õnda 
�N�X�O�O�D�Q�Õ�O�P�D�N���•�]�H�U�H���\�H�W�H�U�O�L���P�X�N�D�Y�H�P�H�W���G�H�÷�H�U�O�H�U�L�Q�H���V�D�K�L�S���D�Q�F�D�N��
�G�D�K�D�� �K�D�I�L�I�� �P�D�O�]�H�P�H�O�H�U�L�Q�� �J�H�O�L�ú�W�L�U�L�O�P�H�V�L�� �J�H�U�H�N�O�L�O�L�÷�L�Q�L�� �R�U�W�D�\�D��
�o�Õ�N�D�U�P�Õ�ú�W�Õ�U���� �%�X�� �G�R�÷�U�X�O�W�X�G�D�� �\�D�S�Õ�O�D�Q�� �o�D�O�Õ�ú�P�D�O�D�U�� �G�D�K�D�� �G�•�ú�•�N��
�\�R�÷�X�Q�O�X�N�O�X�� �Y�H�� �\�•�N�V�H�N�� �|�]�J�•�O�� �P�X�N�D�Y�H�P�H�W�O�L���� �•�V�W�•�Q�� �D�ú�Õ�Q�P�D�� �Y�H��
korozyon direncine �V�D�K�L�S�� �N�R�O�D�\�� �ú�H�N�L�O�O�H�Q�G�L�U�L�O�H�E�L�O�H�Q��
�P�D�O�]�H�P�H�O�H�U�L�Q���J�H�O�L�ú�W�L�U�L�O�P�H�V�L���•�]�H�U�L�Q�H���\�R�÷�X�Q�O�D�ú�P�Õ�ú�W�Õ�U���>���@-[12].  

�'�|�N�•�P���� �L�ú�O�H�Q�P�H�� �Y�H�� �N�D�\�Q�D�N�� �\�D�S�Õ�O�P�D�� �N�R�O�D�\�O�Õ�N�O�D�U�Õ�Q�Õ�Q�� �\�D�Q�Õ��
�V�Õ�U�D�� �G�•�ú�•�N�� �\�R�÷�X�Q�O�X�N�� �G�H�÷�H�U�O�H�U�L�Q�H�� �V�D�K�L�S�� �R�O�G�X�N�O�D�U�Õ�� �L�o�L�Q��
�D�O�•�P�L�Q�\�X�P-silisyum (Al-�6�L���� �H�V�D�V�O�Õ�� �D�O�D�ú�Õ�P�O�D�U�� �•�]�H�U�L�Q�G�H�� �V�Rn 
�\�Õ�O�O�D�U�G�D�� �\�R�÷�X�Q�� �D�U�D�ú�W�Õ�U�P�D�� �Y�H�� �J�H�O�L�ú�W�L�U�P�H�� �o�D�O�Õ�ú�P�D�O�D�U�Õ�� �\�D�S�Õ�O�P�Õ�ú��
�R�O�X�S���� �E�X�� �o�D�O�Õ�ú�P�D�O�D�U�� �V�R�Q�X�F�X�Q�G�D�� �X�\�J�X�Q�� �L�o�\�D�S�Õ���� �V�H�U�W�O�L�N����
�P�X�N�D�Y�H�P�H�W���Y�H���V�•�Q�H�N�O�L�N���N�R�P�E�L�Q�D�V�\�R�Q�X�Q�D���V�D�K�L�S���R�O�D�Q���S�H�N���o�R�N��
Al -�6�L���H�V�D�V�O�Õ���D�O�D�ú�Õ�P�� �J�H�O�L�ú�W�L�U�L�O�P�L�ú�W�L�U���>���@-�>�����@�����d�R�÷�X���W�L�F�D�U�L�O�H�ú�P�L�ú��
�R�O�D�Q�� �E�X�� �D�O�D�ú�Õ�P�O�D�U�� �X�\�J�X�O�D�P�D�G�D�� �L�o�W�H�Q�� �\�D�Q�P�D�O�Õ�� �P�R�W�R�U�O�D�U�Õ�Q����
�H�O�H�N�W�U�L�N�� �U�R�W�R�U�O�D�U�Õ�Q�Õ�Q���� �M�H�W�� �P�R�W�R�U�O�D�U�Õ�Q�Õ�Q���� �S�R�P�S�D�� �J�|�Y�G�H�O�H�U�L�Q�L�Q����
�V�L�O�L�Q�G�L�U�� �N�D�I�D�O�D�U�Õ�Q�Õ�Q���� �S�L�V�W�R�Q�O�D�U�Õ�Q���� �G�L�ú�O�L�� �N�X�W�X�O�D�U�Õ�Q�Õ�Q���� �\�•�N�V�H�N��
�E�D�V�Õ�Q�F�D�� �Y�H�� �N�R�U�R�]�\�R�Q�D�� �G�D�\�D�Q�Õ�P�� �J�H�U�H�N�W�L�U�H�Q�� �X�\�J�X�O�D�P�D�O�D�U�G�D�N�L��
�E�D�]�Õ�� �S�D�U�o�D�O�D�U�Õ�Q���� �V�Õ�Y�Õ�� �Y�H�� �J�D�]�� �G�H�S�R�O�D�P�D�� �D�P�D�o�O�Õ�� �•�U�H�W�L�O�H�Q��
�W�D�Q�N�O�D�U�Õ�Q���� �N�R�P�S�U�H�V�|�U�O�H�U�L�Q���� �N�D�P�\�R�Q�� �Y�H�� �R�W�R�E�•�V�� �ú�D�V�H�O�H�U�L�Q�L�Q����
�E�X�U�o�O�D�U�Õ�Q���� �P�L�O�� �\�D�W�D�N�O�D�U�Õ�Q�Õ�Q���� �N�D�U�W�H�U�O�H�U�L�Q���� �N�R�Q�Y�H�\�|�U�O�H�U�L�Q��
�L�P�D�O�D�W�O�D�U�Õ�Q�G�D���E�D�ú�D�U�Õ���L�O�H���N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U���>�����@������ 

Al -�6�L���D�O�D�ú�Õ�P�O�D�U�Õ���L�o�H�U�G�L�N�O�H�U�L�� �V�L�O�L�V�\�X�P�� �P�L�N�W�D�U�Õ�Q�D�� �J�|�U�H���|�W�H�N�W�L�N��
�E�L�O�H�ú�L�P���R�U�D�Q�Õ���R�O�D�Q�������������¶�G�D�Q���D�]���P�L�N�W�D�U�G�D���V�L�O�L�V�\�X�P���L�o�H�U�L�\�R�U�V�D��

�|�W�H�N�W�L�N�� �D�O�W�Õ���� �o�R�N�� �P�L�N�W�D�U�G�D�� �V�L�O�L�V�\�X�P�� �L�o�H�U�L�\�R�U�V�D�� �|�W�H�N�W�L�N�� �•�V�W�•����
���������F�L�Y�D�U�Õ�Q�G�D���V�L�O�L�V�\�X�P���L�o�H�U�L�\�R�U�V�D���|�W�H�N�W�L�N���Y�H�\�D�� �\�D�N�Õ�Q���|�W�H�N�W�L�N��
�E�L�O�H�ú�L�P�� �H�V�D�V�O�Õ�� �D�O�D�ú�Õ�P�� �R�O�D�U�D�N�� �G�D�� �V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�Õ�O�P�D�N�W�D�G�Õ�U��
�>�����@���>�����@���>�����@���� �%�X�� �D�O�D�ú�Õ�P�O�D�U�Õ�Q�� �V�H�U�W�O�L�N�O�Hri ve mekanik 
�|�]�H�O�O�L�N�O�H�U�L�� �N�L�P�\�D�V�D�O�� �E�L�O�H�ú�L�P�O�H�U�L�Q�H���� �•�U�H�W�L�P�� �\�|�Q�W�H�P�O�H�U�L�Q�H�� �Y�H��
�X�\�J�X�O�D�Q�D�Q���Õ�V�Õ�O���L�ú�O�H�P�H���J�|�U�H���I�D�U�N�O�Õ�O�Õ�N �J�|�V�W�H�U�P�H�N�W�H�G�L�U���>�����@���>�����@-
[18]. �*�•�Q�•�P�•�]�G�H�� �$�O-�6�L�� �D�O�D�ú�Õ�P�O�D�U�Õ�� �•�]�H�U�L�Q�H�� �\�D�S�Õ�O�D�Q�� �D�U�D�ú�W�Õ�U�P�D��
�Y�H���J�H�O�L�ú�W�L�U�P�H���o�D�O�Õ�ú�P�D�O�D�U�Õ���E�X���D�O�D�ú�Õ�P�O�D�U�Õ�Q���\�D�S�Õ�V�D�O���|�]�H�O�O�L�N�O�H�U�L���Lle 
birlikte �V�H�U�W�O�L�N���� �P�X�N�D�Y�H�P�H�W�� �Y�H�� �V�•�Q�H�N�O�L�N���G�H�÷�H�U�O�H�U�L�Q�L�Q�� �G�D�K�D�� �G�D��
�L�\�L�O�H�ú�W�L�U�L�O�P�H�V�L���•�]�H�U�L�Q�H�� �\�R�÷�X�Q�O�D�ú�P�Õ�ú�� �R�O�X�S���� �o�H�ú�L�W�O�L�� �D�O�D�ú�Õ�P��
�H�O�H�P�H�Q�W�L�� �N�D�W�N�Õ�O�D�U�Õ�����Õ�V�Õ�O���L�ú�O�H�P�� �Y�H���Y�H�\�D���•�U�H�W�L�P���W�H�N�Q�L�N�O�H�U�L�\�O�H���V�|�]��
�N�R�Q�X�V�X�� �|�]�H�O�O�L�N�O�H�U�L�Q�L�Q�� �J�H�O�L�ú�W�L�U�L�O�P�H�V�L��yoluna �J�L�G�L�O�P�L�ú�W�L�U 
[2],[4],[5],[7],[9],[10],[12],[15],[19]-[31]. �%�X�� �o�D�O�Õ�ú�P�D�O�D�U�G�D��
�|�]�H�O�O�L�N�O�H���E�D�N�Õ�U���� �Q�L�N�H�O���� �o�L�Q�N�R���� �Y�D�Q�D�G�\�X�P���� �G�H�P�L�U�� �Y�H�� �]�L�U�N�R�Q�\�X�P��
�J�L�E�L�� �D�O�D�ú�Õ�P�� �H�O�H�P�H�Q�W�O�H�U�L�Q�L�Q�� �$�O-�6�L�� �D�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q�� �V�H�U�W�O�L�N�� �Y�H��
�P�X�N�D�Y�H�P�H�W�O�H�U�L�Q�L�� �D�U�W�Õ�U�G�Õ�÷�Õ�� �J�|�U�•�O�P�•�ú�W�•�U���� �$�Q�F�D�N���� �\�R�÷�X�Q�O�X�N�O�D�U�Õ��
�D�O�•�P�L�Q�\�X�P�� �Y�H�� �V�L�O�L�V�\�X�P�X�Q�� �\�R�÷�X�Q�O�X�÷�X�Q�G�D�Q�� �o�R�N�� �I�D�]�O�D�� �R�O�D�Q�� �E�X��
�D�O�D�ú�Õ�P�� �H�O�H�P�H�Q�W�O�H�U�L�� �$�O-�6�L�� �D�O�D�ú�Õ�P�O�D�U�Õ�Q�G�D�� �\�R�÷�X�Q�O�X�N�� �D�U�W�Õ�ú�Õ�Q�D��
�V�H�E�H�S���R�O�P�D�N�W�D���Y�H���G�R�O�D�\�Õ�V�Õ�\�O�D���|�]�J�•�O���P�X�N�D�Y�H�P�H�W�O�H�U�L�Q�L���R�O�X�P�V�X�]��
�H�W�N�L�O�H�P�H�N�W�H�G�L�U���� �'�|�N�•�P�O�H�U�L�Q�G�H�� �o�H�N�L�U�G�H�N�O�H�Q�P�H�\�L�� �D�U�W�Õ�U�Õ�F�Õ���� �W�D�Q�H��
�N�•�o�•�O�W�•�F�•���� �G�H�Q�G�L�U�L�W�� �N�R�O�� �P�H�V�D�I�H�V�L�Q�L�� �D�]�D�O�W�Õ�F�Õ�� �Y�H�\�D�� �|�W�H�N�W�L�N 
�V�L�O�L�V�\�X�P�� �S�D�U�o�D�F�Õ�N�O�D�U�Õ�Q�Õ�Q�� �ú�H�N�L�O�O�H�U�L�Q�L�� �Y�H�� �G�D�÷�Õ�O�Õ�P�O�D�U�Õ�Q�Õ��
�G�H�÷�L�ú�W�L�U�H�F�H�N�� �H�W�N�L�\�H�� �\�R�O�� �D�o�D�Q�� �H�O�H�P�H�Q�W�O�H�U�� �N�X�O�O�D�Q�P�D�� �Y�H�\�D�� �N�D�W�Õ��
�o�|�]�•�Q�•�U�O�•�N�� �\�R�O�X�\�O�D�� �$�O-�6�L�� �H�V�D�V�O�Õ�� �D�O�D�ú�Õ�P�O�D�U�Õ�Q�G�D�� �G�D�K�D�� �•�V�W�•�Q��
sert�O�L�N�����\�D�S�Õ�V�D�O���Y�H�\�D���P�H�N�D�Q�L�N���|�]�H�O�O�L�N�O�H�U���H�O�G�H���H�G�L�O�H�E�L�O�P�H�N�W�H�G�L�U��
[9],[13],[14],[23],[27],[32],[33]. Al-�6�L�� �H�V�D�V�O�Õ�� �D�O�D�ú�Õ�P�O�D�U�Õ�Q��
�\�D�S�Õ�V�D�O���Y�H���P�H�N�D�Q�L�N���|�]�H�O�O�L�N�O�H�U�L�Q�L�Q���L�Q�F�H�O�H�Q�P�H�V�L���N�R�Q�X�V�X�Q�G�D���S�H�N��
�o�R�N���D�U�D�ú�W�Õ�U�P�D���o�D�O�Õ�ú�P�D�V�Õ���\�D�S�Õ�O�P�D�V�Õ�Q�D���U�D�÷�P�H�Q�����|�]�H�O�O�L�N�O�H���|�W�H�N�W�L�N��
�V�L�O�L�V�\�X�P�� �S�D�U�o�D�F�Õ�N�O�D�U�Õ�Q�Õ�� �P�R�G�L�I�L�\�H�� �H�G�H�Q�� �V�W�U�R�Q�V�L�\�X�P�X�Q�� �Y�H��



�D�O�•�P�L�Q�\�X�P���L�o�H�U�L�V�L�Q�G�H���o�|�]�•�Q�H�Q���P�D�J�Q�H�]�\�X�P�X�Q���|�W�H�N�W�L�N���D�O�W�Õ���$�O-
���6�L���D�O�D�ú�Õ�P�Õ�Q�Õ�Q���L�o�\�D�S�Õ���Y�H�� �P�H�N�D�Q�L�N���|�]�H�O�O�L�N�O�H�U�L�Q�H���H�W�N�L�O�H�U�L�Q�L�Q���E�L�U��
�D�U�D�G�D�� �V�L�V�W�H�P�D�W�L�N�� �R�O�D�U�D�N�� �L�Q�F�H�O�H�Q�G�L�÷�L�� �E�L�U�� �o�D�O�Õ�ú�P�D��
�E�X�O�X�Q�P�D�P�D�N�W�D�G�Õ�U���� �%�X�� �Q�H�G�H�Q�O�H�� �E�X�� �o�D�O�Õ�ú�P�D�G�D���|�W�H�N�W�L�N �D�O�W�Õ��
�E�L�O�H�ú�L�P�� �H�V�D�V�O�Õ��Al -���6�L�� �D�O�D�ú�Õ�P�Õ�Q�Õ�Q���\�D�S�Õ�V�D�O�� �Y�H�� �P�H�N�D�Q�L�N��
�|�]�H�O�O�L�N�O�H�U�L�Q�H�� �V�W�U�R�Q�V�L�\�X�P ve stronsiyum-magnezyum 
�N�D�W�N�Õ�O�D�U�Õ�Q�Õ�Q etkisinin incelenmesi �Y�H�� �V�|�]�� �N�R�Q�X�V�X�� �O�L�W�H�U�D�W�•�U��
�H�N�V�L�N�O�L�÷�L�Q���J�L�G�H�U�L�O�P�H�V�L���D�P�D�o�O�D�Q�P�Õ�ú�W�Õ�U.       

II. �'�(�1�(�<�6�(�/���d�$�/�,�ù�0�$ 

�%�X�� �o�D�O�Õ�ú�P�D�� �N�D�S�V�D�P�Õ�Q�G�D�� �•�U�H�W�L�O�H�Q�� �D�O�D�ú�Õ�P�O�D�U�Õ�Q�� �Q�R�P�L�Q�D�O��
�N�L�P�\�D�V�D�O�� �E�L�O�H�ú�L�P�O�H�U�L�� �7�D�E�O�R�� ���¶�G�H�� �Y�H�U�L�O�P�L�ú�W�L�U���� �6�|�]�� �N�R�Q�X�V�X��
�D�O�D�ú�Õ�P�O�D�U�Õ�Q�� �•�U�H�W�L�P�L�� �L�o�L�Q�� �X�\�J�X�Q�� �N�L�P�\�D�V�D�O�� �E�L�O�H�ú�L�P�L�� ���D�÷�Õ�U�O�Õ�N�o�D����
�Y�H�U�H�F�H�N�� �R�U�D�Q�G�D�� ������������ �V�D�I�O�Õ�N�W�D�� �D�O�•�P�L�Q�\�X�P (Al) , %99,9 
�V�D�I�O�Õ�N�W�D�� �V�L�O�L�V�\�X�P (Si)���� ������������ �V�D�I�O�Õ�N�W�D�� �P�D�J�Q�H�]�\�X�P (Mg) ve 
�������� �R�U�D�Q�Õ�Q�G�D�� �V�W�U�R�Q�V�L�\�X�P�� ���6�U���� �L�o�H�U�H�Q��Al -�����6�U�� �D�O�D�ú�Õ�P�Õ�� �R�U�W�D��
�I�U�H�N�D�Q�V�O�Õ�� �E�L�U�� �L�Q�G�•�N�V�L�\�R�Q�O�X�� �H�U�J�L�W�P�H�� �R�F�D�÷�Õ�Q�G�D�� �H�U�J�L�W�L�O�H�U�H�N��
�N�D�U�Õ�ú�W�Õ�U�Õ�O�G�Õ���� �6�Õ�Y�Õ�� �G�X�U�X�P�G�D�N�L�� �D�O�D�ú�Õ�P�O�D�U�� �N�L�P�\�D�V�D�O�� �E�L�O�H�ú�L�P�O�H�U�L�Q�H��
�J�|�U�H�� �E�H�O�L�U�O�H�Q�H�Q�� �X�\�J�X�Q�� �G�|�N�•�P���V�Õ�F�D�N�O�Õ�N�O�D�U�Õ�Q�G�D�Q�� ��700-72���ƒ�&���� 
�R�G�D�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�G�D�� �W�X�W�X�O�D�Q�� �N�R�Q�L�N�� �ú�H�N�L�O�O�L�� �Y�H�� �¥�����[�¥�������[��������
�E�R�\�X�W�O�D�U�Õ�Q�G�D�� �6�$�(�� ���������� �o�H�O�L�÷�L�Q�G�H�Q�� �•�U�H�W�L�O�P�L�ú�� �R�O�D�Q�� �E�L�U�� �N�R�N�L�O��
�N�D�O�Õ�E�D�� �G�|�N�•�O�H�U�H�N�� �N�D�W�Õ�O�D�ú�W�Õ�U�Õ�O�G�Õ�����ø�o�\�D�S�Õ�� �L�Q�F�H�O�H�P�H�O�H�U�L�� �L�o�L�Q��
�•�U�H�W�L�O�H�Q�� �D�O�D�ú�Õ�P�O�D�U�G�D�Q�� �W�D�O�D�ú�O�Õ�� �\�|�Q�W�H�P�O�H���•�U�H�W�L�O�H�Q��numuneler 
�V�W�D�Q�G�D�U�W�� �P�H�W�D�O�R�J�U�D�I�L�N�� �\�|�Q�W�H�P�O�H�U�� �L�O�H�� �K�D�]�Õ�U�O�D�Q�G�Õ���� �+�D�]�Õ�U�O�D�Q�D�Q��
�Q�X�P�X�Q�H�O�H�U�� �\�•�]�H�\�O�H�U�L�Q�H�� �K�H�U�K�D�Q�J�L�� �E�L�U�� �G�D�÷�O�D�P�D�� �L�ú�O�H�P�L��
�\�D�S�Õ�O�P�D�G�D�Q���|�Q�F�H���Õ�ú�Õ�N�� �P�L�N�U�R�V�N�R�E�X�Q�G�D�� �G�D�K�D�� �V�R�Q�U�D�� �G�D�� �W�D�U�D�P�D�O�Õ��
�H�O�H�N�W�U�R�Q�� �P�L�N�U�R�V�N�R�E�X�Q�G�D�� ���6�(�0���� �L�Q�F�H�O�H�Q�G�L�� �Y�H�� �L�o�\�D�S�Õ�O�D�U�Õ�Q�Õ��
�J�|�V�W�H�U�H�Q�� �I�R�W�R�÷�U�D�I�O�D�U�� ���P�L�N�U�R�J�U�D�I�����Õ�ú�Õ�N�� �P�L�N�U�R�V�N�R�E�X�Q�G�D�� �o�H�N�L�O�G�L����
�6�H�U�W�O�L�N�� �|�O�o�•�P�O�H�U�L�� �%�U�L�Q�H�O�O�� �V�H�U�W�O�L�N�� �|�O�o�•�P�� �\�|�Q�W�H�P�L�� �L�O�H�� ���������� �N�J�I��
�\�•�N�� �D�O�W�Õ�Q�G�D�� �Y�H�� �������� �P�P�� �o�D�S�Õ�Q�G�D�� �E�L�O�\�H�� �N�X�O�O�D�Q�Õ�O�D�U�D�N��
ger�o�H�N�O�H�ú�W�L�U�L�O�G�L�����+�H�U���E�L�U���D�O�D�ú�Õ�P�Õ�Q���V�H�U�W�O�L�÷�L���H�Q���D�]���R�Q�E�H�ú���|�O�o�•�P�•�Q��
�R�U�W�D�O�D�P�D�V�Õ�� �D�O�Õ�Q�D�U�D�N�� �E�H�O�L�U�O�H�Q�G�L���� �d�H�N�P�H�� �G�H�Q�H�\�O�H�U�L�Q�G�H�� �•�U�H�W�L�O�H�Q��
�D�O�D�ú�Õ�P�� �N�•�O�o�H�O�H�U�L�Q�G�H�Q�� �¥���[������ �|�O�o�•�� �E�R�\�X�W�O�D�U�Õ�Q�G�D�� �W�D�O�D�ú�O�Õ�� �L�P�D�O�D�W��
�\�|�Q�W�H�P�L�\�O�H���K�D�]�Õ�U�O�D�Q�D�Q���Q�X�P�X�Q�H�O�H�U���N�X�O�O�D�Q�Õ�O�G�Õ�����%�X���G�H�Q�H�\�O�H�U������-3 
s-1�¶�O�L�N���R�U�W�D�O�D�P�D���G�H�I�R�U�P�D�V�\�R�Q���K�Õ�]�Õ�Q�G�D���J�H�U�o�H�N�O�H�ú�W�L�U�L�O�G�L�����+�H�U���E�L�U��
�D�O�D�ú�Õ�P���L�o�L�Q���H�Q���D�]�������D�G�H�W���o�H�N�P�H���G�H�Q�H�\�L�� �\�D�S�Õ�O�G�Õ���Y�H���H�O�G�H���H�G�L�O�H�Q��
�V�R�Q�X�o�O�D�U�Õ�Q �R�U�W�D�O�D�P�D�V�Õ�� �D�O�Õ�Q�D�U�D�N�� �D�O�D�ú�Õ�P�O�D�U�Õ�Q�� �D�N�P�D�� �Y�H�� �o�H�N�P�H��
�G�D�\�D�Q�Õ�P�Õ���L�O�H���N�R�S�P�D���X�]�D�P�D�V�Õ���G�H�÷�H�U�O�H�U�L���E�H�O�L�U�O�H�Q�G�L���� 
 

�7�D�E�O�R���������h�U�H�W�L�O�H�Q���D�O�D�ú�Õ�P�O�D�U�Õ�Q���Q�R�P�L�Q�D�O���N�L�P�\�D�V�D�O���E�L�O�H�ú�L�P�O�H�U�L 

�$�O�D�ú�Õ�P 
�$�O�D�ú�Õ�P���H�O�H�P�H�Q�W�L���R�U�D�Q�Õ������ 

Si Sr Mg Al  
Al -9Si  9 - - Kalan 

Al -9Si-0.1Sr 9 0,1 - Kalan 

Al -9Si-0.1Sr-0.6Mg 9 0,1 0,6 Kalan 

 

III.  �%�8�/�*�8�/�$�5���9�(���7�$�5�7�,�ù�0�$ 

�ø�N�L�O�L�� �$�O-���6�L�� �D�O�D�ú�Õ�P�Õ�Q�Õ�Q�� �L�o�\�D�S�Õ�V�Õ�Q�Õ�Q�� �D�O�•�P�L�Q�\�X�P�F�D�� �]�H�Q�J�L�Q�� �.��
dendiritleri, primer sil�L�V�\�X�P�� �Y�H�� �|�W�H�N�W�L�N�� �$�O-�6�L�� �I�D�]�O�D�U�Õ�Q�G�D�Q��
�R�O�X�ú�W�X�÷�X�� �J�|�U�•�O�G�•���� ���ù�H�N�L�O���������� �%�X�� �I�D�]�O�D�U�Õ�Q���R�O�X�ú�X�P�X�� �V�|�]�� �N�R�Q�X�V�X��
�D�O�D�ú�Õ�P�Õ�Q�� �N�D�W�Õ�O�D�ú�P�D�� �G�D�Y�U�D�Q�Õ�ú�Õ�Q�D�� �J�|�U�H�� �D�o�Õ�N�O�D�Q�D�E�L�O�L�U���� �ù�|�\�O�H�� �N�L����
Al -�6�L�� �I�D�]�� �G�L�\�D�J�U�D�P�Õ�Q�D�� �J�|�U�H���� �V�Õ�Y�Õ�� �P�H�W�D�O�L�Q�� �V�Õ�F�D�N�O�Õ�÷�Õ�� �N�D�W�Õ�O�D�ú�P�D��
�Q�R�N�W�D�V�Õ�Q�D�� �N�D�G�D�U�� �G�•�ú�W�•�÷�•�Q�G�H�� �|�Q�F�H�� �D�O�•�P�L�Q�\�X�P�� �o�H�N�L�U�G�H�N�O�H�U�L��
�R�O�X�ú�X�U���� �6�Õ�F�D�N�O�Õ�N�� �G�•�ú�P�H�\�H�� �G�H�Y�D�P�� �H�W�W�L�N�o�H�� �D�O�•�P�L�Q�\�X�P��
�o�H�N�L�U�G�H�N�O�H�U�L�� �I�D�U�N�O�Õ�� �\�|�Q�O�H�U�G�H�� �E�•�\�•�U�� �Y�H�� �G�H�Q�G�L�U�L�W�L�N�� �I�R�U�P�G�D�N�L�� �.��
�I�D�]�Õ�� �R�O�X�ú�X�U���� �6�R�÷�X�P�D�� �V�•�U�H�V�L�� �D�U�W�W�Õ�N�o�D�� �G�D�K�D�� �I�D�]�O�D�� �D�O�•�P�L�Q�\�X�P��
�N�D�W�Õ�O�D�ú�Õ�U�� �Y�H�� �G�H�Q�G�L�U�L�W�O�H�U�� �E�•�\�•�U���� �6�Õ�Y�Õ�� �P�H�W�D�O�L�Q�� �N�L�P�\�D�V�D�O�� �E�L�O�H�ú�L�P�L��
�|�W�H�N�W�L�N�� �E�L�O�H�ú�L�P�H�� ���$�O-���������6�L������ �V�Õ�F�D�N�O�Õ�÷�Õ�� �|�W�H�N�W�L�N�� �Q�R�N�W�D�Q�Õ�Q��
�V�Õ�F�D�N�O�Õ�N�� �G�H�÷�H�U�L�Q�H�� �J�H�O�G�L�÷�L�Q�G�H�� �G�H�Q�G�L�U�L�W�O�H�U�� �D�U�D�V�Õ�� �E�|�O�J�H�O�H�U�G�H��
�D�O�•�P�L�Q�\�X�P�� �P�D�W�U�L�V�� �•�]�H�U�L�Q�G�H�� �L�÷�Q�H�� �ú�H�N�L�O�O�L�� �|�W�H�N�W�L�N�� �V�L�O�L�V�\�X�P��

�S�D�U�o�D�F�Õ�N�O�D�U�Õ�Q�Õ�Q�� �G�D�÷�Õ�O�G�Õ�÷�Õ�� �|�W�H�N�W�L�N�� �N�D�W�Õ�O�D�ú�P�D�� �P�H�\�G�D�Q�D�� �J�H�O�L�U����
�h�U�H�W�L�O�H�Q�� �|�W�H�N�W�L�N�� �D�O�W�Õ�� �D�O�D�ú�Õ�P�O�D�U�Õ�Q�� �L�o�\�D�S�Õ�V�Õ�Q�G�D�� �J�|�U�•�O�H�Q�� �S�U�L�P�H�U��
�V�L�O�L�V�\�X�P���S�D�U�o�D�F�Õ�N�O�D�U�Õ�����G�H�Q�J�H���G�Õ�ú�Õ���N�D�W�Õ�O�D�ú�P�D���Q�H�G�H�Q�L�\�O�H���R�O�X�ú�P�X�ú��
olabilir.  

�ø�N�L�O�L�� �$�O-���6�L�� �D�O�D�ú�Õ�P�Õ�Q�D�� ���� �������� �R�U�D�Q�Õ�Q�G�D�� �V�W�U�R�Q�V�L�\�X�P��
�N�D�W�Õ�O�P�D�V�Õ�\�O�D�� �H�O�G�H�� �H�G�L�O�H�Q�� �•�o�O�•�� �$�O-9Si-�������6�U�� �D�O�D�ú�Õ�P�Õ�Q�Õ�Q��
�L�o�\�D�S�Õ�V�Õ�Q�G�D�N�L�� �|�W�H�N�W�L�N�� �V�L�O�L�V�\�X�P�� �S�D�U�o�D�F�Õ�N�O�D�U�Õ�Q�Õ�Q�� �L�N�L�O�L��
ala�ú�Õ�P�G�D�N�L�O�H�U�H�� �G�D�K�D���N�Õ�V�D �Y�H�� �Q�L�V�S�H�W�H�Q�� �N�•�U�H�V�H�O�� �ú�H�N�L�O�O�L�� �R�O�G�X�÷�X��
�J�|�U�•�O�G�•���� ���ù�H�N�L�O�� �������� �$�\�U�Õ�F�D���•�o�O�•��Al -9Si-�������6�U�� �D�O�D�ú�Õ�P�Õ�Q�G�D�� �L�N�L�O�L��
Al -���6�L�� �D�O�D�ú�Õ�P�Õ�Q�G�D�N�L�� �I�D�]�O�D�U�D�� �H�N�� �R�O�D�U�D�N�� �$�OxSiySrz �R�O�X�ú�W�X�÷�X��
�J�|�]�O�H�Q�G�L���� ���ù�H�N�L�O�� �������� �6�W�U�R�Q�V�L�\�X�P�� �L�O�D�Y�H�V�L�� �L�O�H�� �L�N�L�O�L�� �$�O-9Si 
�D�O�D�ú�Õ�P�Õ�Q�Õ�Q�� �L�o�\�D�S�Õ�V�Õ�Q�G�D���E�X�O�X�Q�D�Q�� �|�W�H�N�W�L�N�� �V�L�O�L�V�\�X�P��
�S�D�U�o�D�F�Õ�N�O�D�U�Õ�Q�Õ�Q�� �E�R�\�X�W�O�D�U�Õ�Q�G�D�� �J�|�]�O�H�Q�H�Q�� �E�X�� �G�H�÷�L�ú�L�P�O�H�U��
�V�W�U�R�Q�V�L�\�X�P�X�Q�� �G�|�N�•�P�� �V�R�Q�U�D�V�Õ�� �V�R�÷�X�P�D�� �N�R�ú�X�O�O�D�U�Õ�Q�G�D�� �Q�H�G�H�Q��
�R�O�G�X�÷�X�� �G�H�÷�L�ú�L�P�H�� �G�D�\�D�Q�G�Õ�U�Õ�O�D�U�D�N�� �D�o�Õ�N�O�D�Q�P�D�N�W�D�G�Õ�U�� �>����],[35]. 
�ù�|�\�O�H�� �N�L���� �O�L�W�H�U�D�W�•�U�G�H�� �>�����@�� �V�W�U�R�Q�V�L�\�X�P�� �L�O�D�Y�H�V�L�Q�L�Q�� �|�W�H�N�W�L�N��
reaksiyon s�•�U�H�V�L�Q�F�H�� �D�o�Õ�÷�D�� �o�Õ�N�D�Q�� �Õ�V�Õ�Q�Õ�Q�� �D�U�W�P�D�V�Õ�Q�D�� �Y�H�� �E�X��
nedenle iki�O�L�� �D�O�D�ú�Õ�P�D�� �J�|�U�H�� �|�W�H�N�W�L�N�� �G�|�Q�•�ú�•�P�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q��
�G�•�ú�P�H�V�L�Q�H���� �|�W�H�N�W�L�N�� �Q�R�N�W�D�Q�Õ�Q�� �V�D�÷�D�� �\�D�Q�L�� �G�D�K�D�� �\�•�N�V�H�N�� �V�L�O�L�V�\�X�P��
�R�U�D�Q�Õ�Q�D�� �G�R�÷�U�X�� �N�D�\�P�D�V�Õ�Q�D�� �Y�H�� �G�D�K�D�� �G�•�ú�•�N�� �V�Õ�F�D�N�O�Õ�N�W�D��
�o�H�N�L�U�G�H�N�O�H�Q�P�H�Q�L�Q�� �E�D�ú�O�D�P�D�V�Õ�Q�D�� �Q�H�G�H�Q�� �R�O�G�X�÷�X�� �L�I�D�G�H��
�H�G�L�O�P�H�N�W�H�G�L�U���� �d�H�N�L�U�G�H�N�O�H�U�L�Q�� �E�•�\�•�P�H�� �V�Õ�F�D�N�O�Õ�÷�Õ�Q�Õ�Q�� �G�•�ú�P�H�V�L�� �G�H��
Al -�6�L�� �|�W�H�N�W�L�N�� �o�H�N�L�U�G�H�N�O�H�U�L�Q�L�Q�� �H�W�U�D�I�Õ�Q�G�D�� �P�H�\�G�D�Q�D�� �J�H�O�H�E�L�O�H�F�H�N��
�N�D�W�Õ�O�D�ú�P�D�\�Õ�� �E�L�U�� �E�D�ú�N�D�� �G�H�\�L�ú�O�H�� �o�H�N�L�U�G�H�N�� �E�•�\�•�P�H�V�L�Q�L��
�H�Q�J�H�O�O�H�G�L�÷�L�� �L�o�L�Q�� �|�W�H�N�W�L�N�� �V�L�O�L�V�\�X�P�� �S�D�U�o�D�F�Õ�N�O�D�U�Õ�Q�Õ�Q�� �G�D�K�D�� �L�Q�F�H��
�W�D�Q�H�O�L���N�D�O�G�Õ�÷�Õ���L�O�H�U�L���V�•�U�•�O�Pektedir [23],[36]-[38].   

�h�o�O�•�� �$�O-9Si-�������6�U�� �D�O�D�ú�Õ�P�Õ�Q�D�� ���������� �R�U�D�Q�Õ�Q�G�D�� �\�D�S�Õ�O�D�Q��
�P�D�J�Q�H�]�\�X�P�� �N�D�W�N�Õ�V�Õ�Q�Õ�Q�� �L�V�H�� �L�o�\�D�S�Õ�\�Õ�� �E�H�O�L�U�J�L�Q�� �E�L�U�� �ú�H�N�L�O�G�H��
�H�W�N�L�O�H�P�H�G�L�÷�L�� �Y�H�� �•�o�O�•�� �D�O�D�ú�Õ�P�G�D�N�L�O�H�U�G�H�Q�� �I�D�U�N�O�Õ�� �E�L�U�� �I�D�]��
�R�O�X�ú�P�D�G�Õ�÷�Õ�� �J�|�U�•�O�G�•���� ���ù�H�N�L�O�� �������� �%�X�� �G�X�U�X�P�� �•�o�O�•�� �D�O�D�ú�Õ�P�D�� �L�O�D�Y�H��
edilen magnez�\�X�P�X�Q�� �D�O�D�ú�Õ�P�Õ�Q�� �L�o�\�D�S�Õ�V�Õ�Q�Õ�� �R�O�X�ú�W�X�U�D�Q�� �I�D�]�O�D�U��
�L�o�H�U�L�V�L�Q�G�H���W�D�P�D�P�H�Q���o�|�]�•�Q�P�H�V�L�Q�G�H�Q���N�D�\�Q�D�N�O�D�Q�P�Õ�ú���R�O�D�E�L�O�L�U���� 
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�ù�H�N�L�O���������$�O-9Si-�������6�U���D�O�D�ú�Õ�P�Õ�Q�Õ�Q���L�o�\�D�S�Õ�V�Õ�Q�Õ���J�|�V�W�H�U�H�Q���I�R�W�R�÷�U�D�I�����D���G�•�ú�•�N��
�E�•�\�•�W�P�H���E�����\�•�N�V�H�N���E�•�\�•�W�P�H�� 

 

 
 
 

 
 

�ù�H�N�L�O���������$�O-9Si-0.1Sr -�������0�J���D�O�D�ú�Õ�P�Õ�Q�Õ�Q���L�o�\�D�S�Õ�V�Õ�Q�Õ���J�|�V�W�H�U�H�Q���I�R�W�R�÷�U�D�I��
���D���G�•�ú�•�N���E�•�\�•�W�P�H���E�����\�•�N�V�H�N���E�•�\�•�W�P�H�� 

 
�h�U�H�W�L�O�H�Q�� �D�O�D�ú�Õ�P�O�D�U�Õ�Q�� �V�H�U�W�O�L�N�� �G�H�÷�H�U�O�H�U�L�� �ù�H�N�L�O�� ������ �D�N�P�D��

�G�D�\�D�Q�Õ�P�O�D�U�Õ�� �ù�H�N�L�O�� �������o�H�N�P�H�� �G�D�\�D�Q�Õ�P�O�D�U�Õ�� �ù�H�N�L�O�� ���� �Y�H�� �N�R�S�P�D��
�X�]�D�P�D�V�Õ���G�H�÷�H�U�O�H�U�L���ù�H�N�L�O�����¶�G�H�N�L���J�U�D�I�L�N�O�H�U�G�H���Y�H�U�L�O�P�H�N�W�H�G�L�U�����ø�N�L�O�L��
Al -���6�L�� �D�O�D�ú�Õ�P�Õ�Q�Õ�Q�� �V�H�U�W�O�L�÷�L�� �R�U�W�D�O�D�P�D�� ������ �%�6�'���� �D�N�P�D�� �Y�H�� �o�H�N�P�H��
�G�D�\�D�Q�Õ�P�O�D�U�Õ�� �V�Õ�U�D�V�Õ�\�O�D�� �R�U�W�D�O�D�P�D�� ������ �Y�H�� �������� �0�3�D���� �N�R�S�P�D��
�X�]�D�P�D�V�Õ�� �L�V�H�� ���� ���� �R�O�D�U�D�N�� �|�O�o�•�O�G�•���� �%�X�� �D�O�D�ú�Õ�P�D�� ���������� �R�U�D�Q�Õ�Q�G�D��
�\�D�S�Õ�O�D�Q�� �V�W�U�R�Q�V�L�\�X�P�� �L�O�D�Y�H�V�L�Q�L�Q�� �V�H�U�W�O�L�÷�L�Q�L�� �\�D�N�O�D�ú�Õ�N�� �R�O�D�U�D�N�� ���� ����
�D�]�D�O�W�W�Õ�÷�Õ�����D�N�P�D���Y�H���o�H�N�P�H���P�X�N�D�Y�H�P�H�W�O�H�U�L�Q�L���V�Õ�U�D�V�Õ�\�O�D�����������Y�H��������
�N�R�S�P�D�� �X�]�D�P�D�V�Õ�Q�Õ�� �L�V�H�� ���� ������ �D�U�W�Õ�U�G�Õ�÷�Õ�� �J�|�U�•�O�G�•���� ���ù�H�N�L�O�� ��-7). 
�h�o�O�•�� �$�O-9Si-�������6�U�� �D�O�D�ú�Õ�P�Õ�Q�D�� �\�D�S�Õ�O�D�Q�� �P�D�J�Q�H�]�\�X�P�� �N�D�W�N�Õ�V�Õ�Q�Õ�Q��
�L�V�H���V�H�U�W�O�L�÷�L�������������D�N�P�D���Y�H���o�H�N�P�H���G�D�\�D�Q�Õ�P�O�D�U�Õ�Q�Õ���V�Õ�U�D�V�Õ�\�O�D������������
ve 11 �R�U�D�Q�Õ�Q�G�D�� �D�U�W�Õ�U�G�Õ�÷�Õ���� �N�R�S�P�D�� �X�]�D�P�D�V�Õ�Q�Õ�� �L�V�H�� �������� �D�]�D�O�W�W�Õ�÷�Õ��
�J�|�U�•�O�G�•�������ù�H�N�L�O����-7). 

Stronsiyumun ikili Al-���6�L�� �D�O�D�ú�Õ�P�Õ�Q�� �V�H�U�W�O�L�÷�L�Q�G�H�� �\�R�O�� �D�o�W�Õ�÷�Õ��
�D�]�D�O�P�D�� �V�W�U�R�Q�V�L�\�X�P�� �N�D�W�N�Õ�V�Õ�� �L�O�H�� �|�W�H�N�W�L�N�� �Q�R�N�W�D�Q�Õ�Q�� �G�D�K�D�� �\�•�N�V�H�N��
�V�L�O�L�V�\�X�P�� �R�U�D�Q�O�D�U�Õ�Q�D�� �N�D�\�P�D�V�Õ�� �Q�H�G�H�Q�L�\�O�H�� �\�D�S�Õ�G�D�� �D�O�•�P�L�Q�\�X�P�F�D��
zengin �I�D�]�Õ�Q�� �K�D�F�L�P�V�H�O�� �R�U�D�Q�Õ�Q�Õ�Q�� �D�U�W�P�D�V�Õ�Q�G�D�Q�� �N�D�\�Q�D�N�O�D�Q�P�Õ�ú��
�R�O�D�E�L�O�L�U���� �0�D�J�Q�H�]�\�X�P�� �N�D�W�N�Õ�V�Õ�\�O�D�� �$�O-9Si-�������6�U�� �D�O�D�ú�Õ�P�Õ�Q�Õ�Q��
�V�H�U�W�O�L�÷�L�Q�L�Q�� �D�U�W�P�D�V�Õ �P�D�J�Q�H�]�\�X�P�X�Q�� �\�D�S�Õ�G�D�N�L�� �I�D�]�O�D�U�� �L�o�H�U�L�V�L�Q�G�H��
�o�|�]�•�Q�P�H�V�L�� �Q�H�G�H�Q�L�\�O�H�� �R�O�X�ú�D�Q�� �N�D�W�Õ�� �o�|�]�H�O�W�L�� �V�H�U�W�O�H�ú�P�H�V�L�Q�L�Q��
�H�W�N�L�V�L�Q�G�H�Q���N�D�\�Q�D�N�O�D�Q�P�Õ�ú���R�O�D�E�L�O�L�U�������������� 

Al -���6�L�� �D�O�D�ú�Õ�P�Õ�Q�Õ�Q�� �D�N�P�D�� �Y�H�� �o�H�N�P�H�� �G�D�\�D�Q�Õ�P�Õ�� �G�H�÷�H�U�O�H�U�L�Q�H��
�V�W�U�R�Q�V�L�\�X�P�� �Y�H�� �P�D�J�Q�H�]�\�X�P�X�Q�� �H�W�N�L�V�L�� �L�o�\�D�S�Õ�G�D�� �Q�H�G�H�Q���R�O�G�X�N�O�D�U�Õ��
�G�H�÷�L�ú�L�P�H�� �G�D�\�D�Q�G�Õ�U�Õ�O�D�U�D�N�� �D�o�Õ�N�O�D�Q�D�E�L�O�L�U���� �ù�|�\�O�H�� �N�L���� �$�O-Si 
�D�O�D�ú�Õ�P�Õ�Q�G�D�� �P�X�N�D�Y�H�P�H�W�� �G�H�÷�H�U�O�H�U�L�Q�L�Q�� �|�]�H�O�O�L�N�O�H�� �D�O�•�P�L�Q�\�X�P��
�G�H�Q�G�L�U�L�W�O�H�U�L�Q�L�Q�� �Y�H�� �|�W�H�N�W�L�N�� �I�D�]�Õ�Q�� �\�D�S�Õ�G�D�N�L�� �G�X�U�X�P�X�Q�D�� �Y�H��
�G�D�÷�Õ�O�Õ�P�Õ�Q�D�� �E�D�÷�O�Õ�� �R�O�G�X�÷�X�� �E�L�O�L�Q�P�H�N�W�H�G�L�U�� �>�����@���� �6�W�U�R�Q�V�L�\�X�P��
�N�D�W�N�Õ�V�Õ���L�O�H���|�W�H�N�W�L�N���Q�R�N�W�D�Q�Õ�Q���V�D�÷�D���G�R�÷�U�X���N�D�\�P�D�V�Õ���V�R�Q�X�F�X�Q�G�D�� �.��
�G�H�Q�G�L�U�L�W�O�H�U�L�Q�L�Q�� �\�D�S�Õ�G�D�N�L�� �R�U�D�Q�Õ�Q�Õ�Q�� �D�U�W�P�D�V�Õ�� �D�O�D�ú�Õ�P�Õ�Q�� �D�N�P�D�� �Y�H��
�o�H�N�P�H���P�X�N�D�Y�H�P�H�W�L�Q�L���|�Q�H�P�O�L���|�O�o�•�G�H���H�W�N�L�O�H�P�L�ú���R�O�D�E�L�O�L�U�����$�\�U�Õ�F�D��
�K�H�P�� �V�W�U�R�Q�V�L�\�X�P�X�Q�� �D�O�•�P�L�Q�\�X�P�� �L�o�H�U�L�V�L�Q�G�H�� �o�|�]�•�Q�P�H�V�L��
�Q�H�G�H�Q�L�\�O�H���R�O�X�ú�D�Q���N�D�W�Õ���o�|�]�H�O�W�L���V�H�U�W�O�H�ú�P�H�V�L�����K�H�P���\�D�S�Õ�G�D���\�H�Q�L���E�L�U��
�I�D�]�Õ�Q�� ���$�OxSiySrz���� �o�|�N�H�O�P�H�V�L�� �Q�H�G�H�Q�L�\�O�H�� �R�O�X�ú�D�Q�� �L�N�L�Q�F�L�O�� �I�D�]��
�o�|�N�H�O�P�H�V�L�� �K�H�P�� �G�H�� �|�W�H�N�W�L�N�� �V�L�O�L�V�\�X�P�� �S�D�U�o�D�F�Õ�N�O�D�U�Õ�Q�� �L�Q�F�H�O�P�H�V�L��
�Q�H�G�H�Q�L�\�O�H�� �G�L�V�O�R�N�D�V�\�R�Q�O�D�U�Õ�Q�Õ�Q�� �K�D�U�H�N�H�W�O�H�U�L�Q�L�Q�� �H�Q�J�H�O�O�H�Q�P�H�V�L�� �E�X��
�D�O�D�ú�Õ�P�O�D�U�Õ�Q�� �P�X�N�D�Y�H�P�H�W�� �G�H�÷�H�U�O�H�U�L�Q�G�H�� �P�H�\�G�D�Q�D�� �J�H�O�H�Q�� �D�U�W�Õ�ú�Õ�Q��
sebebi olabilir. Magnezyumun Al-9Si-�������6�U�� �D�O�D�ú�Õ�P�Õ�Q�Õ�Q��
�P�X�N�D�Y�H�P�H�W�L�Q�G�H�� �Q�H�G�H�Q�� �R�O�G�X�÷�X�� �D�U�W�Õ�ú�Õ�Q�� �V�H�E�H�E�L�� �L�V�H�� �|�]�H�O�O�L�N�O�H��
�D�O�•�P�L�Q�\�X�P�F�D�� �]�H�Q�J�L�Q�� �G�H�Q�G�L�U�L�W�O�H�U�� �L�o�H�U�L�V�L�Q�G�H�� �o�|�]�•�Q�P�H�V�L�Q�G�H�Q��
�N�D�\�Q�D�N�O�D�Q�D�Q�� �N�D�W�Õ�� �o�|�]�H�O�W�L�� �V�H�U�W�O�H�ú�P�H�V�L�Q�L�Q�� �H�W�N�L�V�L�Q�G�H�Q��
�N�D�\�Q�D�N�O�D�Q�P�Õ�ú���R�O�D�E�L�O�L�U���� 

Al -���6�L�� �D�O�D�ú�Õ�P�Õ�Q�D�� �V�W�U�R�Q�V�L�\�X�P�� �N�D�W�N�Õ�V�Õ�Q�Õ�Q�� �N�R�S�P�D�� �X�]�D�P�D�V�Õ�Q�Õ��
�D�U�W�Õ�U�G�Õ�÷�Õ�� �J�|�U�•�O�G�•���� ���ù�H�N�L�O�� �������� �$�O-9Si-�������6�U�� �D�O�D�ú�Õ�P�Õ�Q�D��
�P�D�J�Q�H�]�\�X�P�� �N�D�W�Õ�O�P�D�V�Õ���G�X�U�X�P�X�Q�G�D�� �L�V�H�� �N�R�S�P�D�� �X�]�D�P�D�V�Õ�Q�Õ�Q��
�D�]�D�O�G�Õ�÷�Õ�� �J�|�U�•�O�G�•���� ���ù�H�N�L�O�� �������� �6�W�U�R�Q�V�L�\�X�P�� �L�O�D�Y�H�V�L�� �L�O�H�� �N�R�S�P�D��
�X�]�D�P�D�V�Õ�� �G�H�÷�H�U�O�H�U�L�Q�G�H�� �P�H�\�G�D�Q�D�� �J�H�O�H�Q�� �D�U�W�Õ�ú�� �V�L�O�L�V�\�X�P�D�� �J�|�Ue 
�G�D�K�D�� �V�•�Q�H�N�� �R�O�D�Q�� �D�O�•�P�L�Q�\�X�P�F�D�� �]�H�Q�J�L�Q�� �.�� �G�H�Q�G�L�U�Ltlerinin 
�\�D�S�Õ�G�D�N�L�� �R�U�D�Q�Õ�Q�Õ�Q�� �D�U�W�P�D�V�Õ�Q�G�D�Q�� �Y�H�� �|�W�H�N�W�L�N�� �V�L�O�L�V�\�X�P�� �I�D�]�Õ�Q�Õ�Q��
�P�R�G�L�I�L�N�D�V�\�R�Q�X�Q�G�D�Q�� �N�D�\�Q�D�N�O�D�Q�P�Õ�ú�� �R�O�D�E�L�O�L�U���� �0�D�J�Q�H�]�\�X�P��
�N�D�W�N�Õ�V�Õ���Q�H�G�H�Q�L�\�O�H���$�O-9Si-�������6�U���D�O�D�ú�Õ�P�Õ�Q�Õ�Q���N�R�S�P�D���X�]�D�P�D�V�Õ�Q�G�D��
meydana gelen azalma ise magnezyum elementinin kafes 
�\�D�S�Õ�V�Õ�Q�Õ�Q���|�]�H�O�O�L�÷�L�Q�G�H�Q���N�D�\�Q�D�N�O�D�Q�P�Õ�ú���R�O�D�E�L�O�L�U�����=�L�U�D�����O�L�W�H�U�D�W�•�U�G�H��
magnezyum elementinin sahip o�O�G�X�÷�X�� �V�Õ�N�Õ�� �G�•�]�H�Q�O�L��
�K�H�J�]�D�J�R�Q�D�O�� �N�D�I�H�V�� �\�D�S�Õ�V�Õ�Q�G�D�� �G�L�V�O�R�N�D�V�\�R�Q�O�D�U�Õ�Q�� �F�� �N�D�I�H�V��
�S�D�U�D�P�H�W�U�H�V�L�� �\�H�U�L�Q�H�� �F���D�� �N�D�I�H�V�� �S�D�U�D�P�H�W�U�H�V�L�� �\�|�Q�•�Q�G�H�� �G�D�K�D��
�G�•�ú�•�N�� �H�Q�H�U�M�L�� �L�O�H�� �G�D�K�D�� �N�R�O�D�\�� �N�D�\�G�Õ�÷�Õ�� �Y�H�� �E�X�Q�X�Q�G�D�� �V�•�Q�H�N�O�L�÷�L��
�R�O�X�P�V�X�]���H�W�N�L�O�H�G�L�÷�L���L�O�H�U�L���V�•�U�•�O�P�H�N�W�H�G�L�U���>�����@��   
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�ù�H�N�L�O���������$�O-9Si, Al-9Si-0,1Sr ve Al-9Si-0,1Sr-0,6Mg �D�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q���V�H�U�W�O�L�N��
�G�H�÷�H�U�O�H�U�L 

 
 

�ù�H�N�L�O���������$�O-9Si, Al-9Si-0,1Sr ve Al-9Si-0,1Sr-�������0�J���D�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q���D�N�P�D��
�G�D�\�D�Q�Õ�P�Õ���G�H�÷�H�U�O�H�U�L 

 

 
 

�ù�H�N�L�O���������$�O-9Si, Al-9Si-0,1Sr ve Al-9Si-0,1Sr-�������0�J���D�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q���o�H�N�P�H��
�G�D�\�D�Q�Õ�P�Õ���G�H�÷�H�U�O�H�U�L 

 

 
 

�ù�H�Nil 7. Al-9Si, Al-9Si-0,1Sr ve Al-9Si-0,1Sr-�������0�J���D�O�D�ú�Õ�P�O�D�U�Õ�Q�Õ�Q���N�R�S�P�D��
�X�]�D�P�D�V�Õ���G�H�÷�H�U�O�H�U�L 

IV. �6�2�1�8�d�/�$�5 

�ø�N�L�O�L�� �$�O-���6�L�� �D�O�D�ú�Õ�P�Õ�Q�Õ�Q�� �L�o�\�D�S�Õ�V�Õ�� �D�O�•�P�L�Q�\�X�P�F�D�� �]�H�Q�J�L�Q�� �.��
�G�H�Q�G�L�U�L�W�O�H�U�L���� �S�U�L�P�H�U�� �V�L�O�L�V�\�X�P���� �|�W�H�N�W�L�N�� �$�O-�6�L�� �I�D�]�O�D�U�Õ�Q�G�D�Q���� �•�o�O�•��
Al -9Si-�������6�U���D�O�D�ú�Õ�P�Õ�Q�Õ�Q���L�o�\�D�S�Õ�V�Õ���L�V�H���L�Nili Al -���6�L���D�O�D�ú�Õ�P�Õ�Q�G�D�N�L��
fazlarla birlikte Al xSiySrz �I�D�]�Õn�G�D�Q�� �R�O�X�ú�P�D�N�W�D�G�Õ�U���� �h�o�O�•�� �$�O-
9Si-�������6�U�� �D�O�D�ú�Õ�P�Õ�Q�D�� ���������� �R�U�D�Q�Õ�Q�G�D�� �\�D�S�Õ�O�D�Q�� �P�D�J�Q�H�]�\�X�P��
�N�D�W�N�Õ�V�Õ�� �V�|�]�� �N�R�Q�X�V�X�� �•�o�O�•�� �D�O�D�ú�Õ�P�Õ�Q�� �L�o�\�D�S�Õ�V�Õ�Q�Õ�� �E�H�O�L�U�J�L�Q�� �E�L�U��
�ú�H�N�L�O�G�H�� �H�W�N�L�O�H�P�H�P�H�N�W�H�G�L�U���� �$�O-���6�L�� �D�O�D�ú�Õ�P�Õ�Q�D�� ���������� �R�U�D�Q�Õ�Q�G�D��
�\�D�S�Õ�O�D�Q �V�W�U�R�Q�V�L�\�X�P���N�D�W�N�Õ�V�Õ���V�H�U�W�O�L�÷�L���o�R�N���D�]���G�D���R�O�V�D���G�•�ú�•�U�P�H�N�W�H����
�D�N�P�D�� �Y�H�� �o�H�N�P�H�� �G�D�\�D�Q�Õ�P�Õ�� �L�O�H�� �N�R�S�P�D�� �X�]�D�P�D�V�Õ�� �G�H�÷�H�U�O�H�U�L�Q�L�� �L�V�H��
�|�Q�H�P�O�L���|�O�o�•�G�H���L�\�L�O�H�ú�W�L�U�P�H�N�W�H�G�L�U�����h�o�O�•���$�O-9Si-�������6�U���D�O�D�ú�Õ�P�Õ�Q�D��
�\�D�S�Õ�O�D�Q�� �P�D�J�Q�H�]�\�X�P�� �N�D�W�N�Õ�V�Õ�� �L�V�H�� �E�X�� �D�O�D�ú�Õ�P�Õ�Q�� �D�N�P�D�� �Y�H�� �o�H�N�P�H��
�P�X�N�D�Y�H�P�H�W�L�Q�L�� �|�Q�H�P�O�L�� �|�O�o�•�G�H �D�U�W�Õ�U�Õ�U�N�H�Q���� �N�R�S�P�D�� �X�]�D�P�D�V�Õ��
�G�H�÷�H�U�L�Q�L���D�]�D�O�W�P�D�N�W�D�G�Õ�U���� 

�7�(�ù�(�.�.�h�5 
 

�%�X�� �o�D�O�Õ�ú�P�D�� �5�H�F�H�S�� �7�D�\�\�L�S�� �(�U�G�R�÷�D�Q�� �h�Q�L�Y�H�U�V�L�W�H�V�L�� �%�L�O�L�P�V�H�O��
�$�U�D�ú�W�Õ�U�P�D���3�U�R�M�H�O�H�U�L���.�R�R�U�G�L�Q�D�V�\�R�Q���%�L�U�L�P�L�Q�F�H���'�H�V�W�H�N�O�H�Q�P�L�ú�W�L�U����
�3�U�R�M�H���1�X�P�D�U�D�V�Õ�����)�<�/-2016-685. 
 

KAYNAKLAR  
 

[1] ASM International, 1992. ASM Handbook Volume 15: Casting   (10th 
ed.). Ohio: ASM Publication 

[2] Shaha, S.K., Czerwinski, F., Kasprzak, W., Friedman, J., Chen and 
D.L., 2015a. Monotonic and cyclic deformation behavior of the Al-Si-       
Cu-Mg cast alloy with micro-additions of Ti, V and Zr. International 
Journal of Fatigue, 70, 383-394. 

[3] ofmechanical propertiestemperatureHighC.Y.,2013.Jeong,  
heads.cylinderalloysAlSiMg(Cu) automotivefor Materials                  

Transactions, 54, 588-594. 
[4] 2S.A.,Kahtani,andF.H.Samuel,A.M.A.,Mohamed, 013. 

Microstructure, tensile properties and fracture behavior of high 
temperature    Al -Si-Mg-Cu cast alloys. Materials Science and 
Engineering A, 577, 64-72.  

[5] Tebib, M., Samuel, A.M., Ajersch, F. And Chen, X.G., 2014. Effect of 
P and Sr additions on the microstructure of hypereutectic Al-15Si-
14Mg-4Cu alloy. Materials Characterization, 89, 112-123.  

[6] Vijeesh, V. and Prabhu, K.N., 2014. Review of microstructure 
evolution in hypereutectic Al-Si alloys and its effect on wear 
properties. Transactions of the Indian Institute of Metals, 67, 1-18.  

[7] Shaha, S.K.,Czerwinski, F., Kasprzak, W., Friedman, J. and Chen, 
D.L., 2015b. Effect of solidification rate and loading mode on 
deformation behavior of cast Al-Si-Cu-Mg alloy with additions of 
transition metals. Materials Science and Engineering A, 636, 361-372. 

[8] Shaha, S.K.,Czerwinski, F., Kasprzak, W., Friedman, J. And Chen, 
D.L., 2015c. Microstructure and mechanical properties of Al-Si cast 
alloy with additions of Zr-V-Ti. Materials and Design, 83, 801-812.  

[9] Choi, S.W., Kim, Y.M., Lee, K.M., Cho, H.S., Hong, S.K., Kim, Y.C., 

 
 

 

 
 

 
 

  
 

 
  

Kang, C.S. and  Kumai, S., 2014. The effects of cooling rate and heat 
treatment  on  mechanical  and  thermal  characteristics  of  Al-Si-Cu-Mg 
foundry  alloys. Journal  of  Alloys  and  Compounds,  617,  654-659. 
DOI:10.1016/j.jallcom.2014.08.033

[10] Ye,  H.,  2003.  An  overview  of  the  development  of  Al-Si-alloy  based
material for engine applications. Journal of Materials Engineering and 
Performance, 12, 288-297.

[11] Li,  X.P.,Wang,  X.J.,  Saunders,  M.,  Suvorova,  A.,  Zhang,  L.C.,  Liu,
Y.J., Fang, M.H., Huang, Z.H. and Sercombe, T.B.,2015. A selective 
laser melting and solution heat treatment refined Al-12Si alloy with a 
controllable ultrafine eutectic microstructure and 25% tensile ductility.
Acta Materialia, 95, 74-82.

[12] Peijie,  L.,  Jingjie,  G.,  Jun,  J.,  Qingchun,  L.  and  Khosen,  R.,  1996.
Physical properties and solidification structure of Al-Si eutectic alloy 
melt with cerium modification. Journal of Rare Earths, 14, 143-144

[13] Hafiz,  M.F.  and  Kobayashi,  T.,  1994.  Mechanical  properties  of
modified  and non  modified  eutectic Al-Si  alloys.  Keikinzoku/Journal 
of Japan Institute of Light Metals, 44, 28-34.

[14] Davis,  J.R., 2001.  Alloying:  Understanding  the  Basics,  ASM
International, ISBN: 978-0-87170-744-4, 351-416.   

 
�����������������	�
�����
���
�����������������	���
�����
�����������������	�������������������	���
�������������������������
�������������
���������������������
���������������
�����
���������������
� �������������������������


�!�����������������������������	�������
�����
����������������������  



[15] Garay-Tapia, A.M.,Rom�H�U�R���� �$���+������ �7�U�D�S�D�J�D���� �*���� �D�Q�G�� �$�U�U�y�\�D�Y�H���� �5������
2012. First-principles investigation of the Al-Si-Sr ternary 
system:Ground state determination and mechanical properties. 
Intermetallics, 21, 31-44. 

[16] �7�6���(�1���������������������������$�O�•�P�L�Q�\�X�P���Y�H���$�O�•�P�L�Q�\�X�P���$�O�D�ú�Õ�P�O�D�U�Õ-�'�|�N�•�P�O�H�U-
Kimya�V�D�O�� �%�L�O�H�ú�L�P�� �Y�H�� �0�H�N�D�Q�L�N�� �g�]�H�O�O�L�N�O�H�U���� �7�6�(���� �$�Q�N�D�U�D���� ������ �%�D�V�N�Õ���� ��-
25s. 

[17] ASM International, 1990. ASM Handbook Volume 3:Alloy Phase 
Diagrams. ASM International, ISBN: 978-1-62708-070-5 

[18] ASM International, 1990. ASM Handbook Volume 2: Properties and 
Selection: Nonferrous Alloys and Special-Purpose Materials. ASM 
International, ISBN: 978-0-87170-378-1 

[19] Shin, J.S., Kim, B.H. and Lee, S.M., 2011. Effects of physical melt 
treatments on microstructural evolution and anodizing characteristics 
of Al-Si casting alloys. Materials Science Forum, 695, 243-246. 
DOI:10.4028/www.scientific.net/MSF.695.243 

[20] Nakayama, Y.,Ninomiya, K. and Ohnishi, N.c., 1998. Effect of 
solution treatment condition on the mechanical properties of Al-2%Si-
0.6%Mg casting alloy.Keikinzoku/Journal of Japan Institute of Light 
Metals, 48, 346-351. DOI: 10.2464/jilm.48.346 

[21] Sui, Y.,Wang, Q., Liu, T., Ye, B., Jiang, H. and Ding, W., 2015. 
Influence of Gd content on microstructure and mechanical properties 
of cast Al-12Si-4Cu-2Ni-0.8Mg alloys. Journal of Alloys and 
Compounds, 644, 228-235. 

[22] Sui, Y.,Wang, Q., Ye, B., Zhang, L., Jiang, H. and Ding, W., 2015. 
Effect of solidification sequence on the microstructure and mechanical 
properties of die-cast Al-11Si-2Cu-Fe alloy. Journal of Alloys and 
Compounds, 649, 679-686. 

[23] Nogita, K., McDonald, S.D. and Dahle, A.K., 2013. Effects of boron-
strontium interactions on eutectic modification in Al-10 mass % Si 
alloys. Materials Transactions, 44, 692-695.  

[24] Hwang, J.Y.,Doty, H.W. and Kaufman, M.J., 2008. Theeffects of Mn 
additions on the microstructure and mechanical properties of Al-Si-Cu 
casting alloys. Materials Science and Engineering A, 488, 496-504.  

[25] Shabestari, S.G. and Moemeni, H., 2004. Effect of copper and 
solidification conditions on the microstructure and mechanical 
properties of Al-Si-Mg alloys. Journal of Materials Processing 
Technology, 153-154, 193-198. 

[26] Liang, Z.X., Ye, B., Zhang, L., Wang, Q.G., Yang, W.Y. and Wang, 
Q.D., 2013. A new high-strength and corrosion-resistant Al-Si based 
casting alloy. Materials Letters, 97, 104-107. 

[27] Yue, T.M., Ha, H.U. and Musson, N.J., 1995. Grain size effects on the 
mechanical properties of some squeeze cast light alloys. Journal of 
Materials Science, 30, 2277-2283.  

[28] Li, P.,Nikitin, V.I., Kandalova, E.G. and  Nikitin, K.V., 2002. Effect of 
melt overheating, cooling and solidification rates on Al�±16wt.%Si 
alloy structure. Materials Science and Engineering A, 332, 371�±374.  

[29] Li, Y.J., Brusethaug, S. and Olsen, A., 2006. Influence of Cu on the 
mechanical properties and precipitation behavior of AlSi7Mg0.5 alloy 
during aging treatment. Scripta Materialia, 54, 99-103.  

[30] Li, Z., Li, C., Liu, Y., Yu, L., Guo, Q. and Li, H., 2016. Effect of heat 
treatment on microstructure and mechanical property of Al-10%Mg2Si 
alloy. Journal of Alloys and Compounds, 663, 16-19.  

[31] Gholizadeh, R. and Shabestari, S.G., 2011. Investigation of the effects       
of Ni, Fe, and Mn on the formation of complex intermetallic 
compounds in    Al-Si-Cu-Mg-Ni alloys. Metallurgical and Materials 
Transactions A: Physical Metallurgy and Materials Science, 42, 3447-
3458.  

[32] Zhao, A.M.,Mao,  W.M., Zhen, Z.S., Jiang, C.M. and  Zhong, X.Y., 
2001. Effects of cooling rate on solidification microstructures and wear 
resistance of hypereutectic Al-Si alloy. Zhongguo Youse Jinshu 
Xuebao/Chinese Journal of Nonferrous Metals, 11, 827-833. 

[33] Wang, Q.G. and Davidson, C.J., 2001. Solidification and precipitation 
behaviour of Al-Si-Mg casting alloys. Journal of Materials Science, 
36, 739-750. 

[34] Xu, C., Wang, F., Mudassar, H., Wang, C., Hanada, S., Xiao, W. and 
Ma, C., 2017. Effect of Sc and Sr on the eutectic Si morphology and 
tensile properties of Al-Si-Mg alloy. Journal of Materials Engineering 
and Performance, 26(4), 1605-1613.  

[35] Liao, H., Sun, Y. and Sun, G., 2002. Correlation between mechanical 
properties and amount of dendritic-Al phase in as-cast near-eutectic 
Al �±11.6% Si alloys modified with strontium. Materials Science and  
Engineering A, 335, 62�±66. 

[36] Nogita, K. and Dahle, A.K., 2001a. Eutectic growth mode in strontium 
antimony and phosphorus modified Al �±Si foundry alloys. Materials 
Transactions, 42, 393�±396.  

[37] Nogita, K. and Dahle, A.K., 2001b. Determination of eutectic 
solidification mode in Sr-modified hypoeutectic Al�±Si alloys by 
EBSD. Materials Transactions, 42, 207�±214.  

[38] Nogita, K. and Dahle, A.K., 2001c. Eutectic solidification in 
hypoeutectic Al�±Si alloys: electron backscatter diffraction analysis. 
Materials Characterization, 46, 305�±310. 

[39] Liao, H., Sun, Y. And Sun, G., 2002. Correlation between mechanical 
properties and amount of dendritic Al phase in as-cast near-eutectic 
Al �±11.6% Si alloys modified with strontium. Materials Science and 
Engineering A, 335, 62�±66.  

[40] Wu, Zhaoxuan and Curtin, W.A., 2015. The origins of high hardening 
and low ductility in magnesium, Nature, 526, 62-75,  

 
 
 
 

 
�����������������	�
�����
���
�����������������	���
�����
�����������������	�������������������	���
�������������������������
�������������
���������������������
���������������
�����
���������������
� �������������������������


�!�����������������������������	�������
�����
����������������������  



 
 
 
 
 

 

 
 

 
  

SETSCI Conference Indexing System, 
Volume 2 (2018), 427-430 

 

  
  

 
 

 
 

 
 

 

 

 
 

 

Comparison of Basic Soft Switching Techniques in DC-DC Boost
Converters used in solar PV Panels
Naim Suleyman Ting1, Yakup Sahin2 and Yunus Babacan1* +

1Erzincan University, Turkey
2Bitlis Eren University, Turkey

*Corresponding author: ybabacan@erzincan.edu.tr
+Speaker: ybabacan@erzincan.edu.tr

Presentation/Paper Type: Oral / Full Paper

Abstract �± DC-DC boost converters are usually used so as to increase voltage in battery charging of electrical vehicles, power 
factor correction circuits and solar photo voltaic panels etc. applications. The control of these converter types is realized with 
Pulse Width Modulation (PWM) owing to its high power density, fast dynamic response and easy control. The high switching 
frequency is needed to provide these features. However, the switching losses and electromagnetic interference (EMI) increase 
if  the  switching frequency  is  increased.  The  efficiency  and  performance  of  the  converter  decrease  in  this  case.  So,  the  soft 
switching techniques are improved to minimize the switching losses and increase the efficiency DC-DC boost converters are 
commonly in photovoltaic panels to reduce the cost and increase the power density by increasing the switching frequency. It is 
also necessary to use soft switching techniques in order to the switching power losses and electromagnetic interference noises 
as a result of increased switching frequency. In this study, soft switching techniques, which are very popular in recent years 
and frequently used in the industry, are described. After discussing the advantages and disadvantages of applying each of the
techniques described, the results are compared and simulated with PSIM program.

Keywords �±Soft switching, boost converter, hard switching, pulse width modulation, solar photovoltaic panel. 
 

I. INTRODUCTION 

Recently, energy demand and conservation of conventional 
fuel reserves increases rapidly. Due to these renewable 
energies draws the attention of researchers recently. Solar 
power technology is one of the fastest growing and popular 
among existing renewable energies. Solar photovoltaic (PV) 
systems are the most sought after renewable energy source 
due to the universal availability of the solar irradiation and 
the flexibility to install the PV panel at the consumer end. In 
order to improve the efficiency of the PV system by 
overcoming the losses due to the partial shading and module 
mismatches, modular PV systems are preferred for low power 
applications. To meet the requirements of various solar PV 
applications, high performance converters with improved 
efficiency and power density are needed. [1-4]. 

The solar cell has nonlinear V �±I and P�±V characteristics, 
which depend on the irradiance, the operating temperature 
and load condition of the cell. Therefore, the dc�±dc converter 
for a PV system has to control the variation of the maximum 
power point of the solar cell output. In other words, 
modulation of the duty ratio of the dc�±dc converter controls 
maximum power point tracking [5-7]. 

To increase the power density and efficiency in PV 
systems, the high frequency switching DC-DC boost 
converters topologies have been considered and discussed for 
solar PV applications. However, the high switching 
frequency leads to the switching losses and EMI noises. So, 
the soft switching (SS) techniques are improved to solve 
these issues. The basic SS techniques are zero voltage 
transition (ZVT) and zero current transition (ZCT). 

In ZVT SS technique, the voltage of main switch is 
reduced to zero by aid of an active snubber cell while the 

main switch is at off state. Then, a control signal is applied to 
the gate of the main transistor while its voltage is zero. Thus, 
the main switch turns on without loss under ZVT [8]. In ZCT 
SS technique, firstly the current of main switch is dropped to 
zero by aid of an active snubber cell while the main switch is 
at on state.  The control signal of the main switch is removed 
while its current is zero. So, the main switch turns off under 
ZCT [9].  

The turning off without the switching loss is provided 
owing to ZCT while the turning on without switching loss is 
provided owing to ZVT. Many studies have been made to 
eliminate disadvantages in ZVT and ZCT techniques [10-14]. 

Boost converters are used to boost the input voltage. The 
output voltage will be higher than the input voltage. But there 
is a power loss across the switching device. This can be 
eliminated by operating the switch either at zero voltage or at 
zero current. Thus the converter efficiency is improved. This 
is the necessity of a boost converter with soft- switching [15]. 
In this paper, two example soft - switched boost converter are 
examined and compared from a solar panel. One of the 
converters provides ZVT soft switching other than ZCT soft 
switching. So, these SS techniques are compared for solar PV 
panel. 

II. SWITCHING METHODS 

In the power electronics converter, the semiconductor 
elements can be operated two switching methods. These 
methods are hard switching method and soft switching 
method.   

A. Hard Switching 

Hard switching is a switch made without using any 
additional circuitry to reduce or eliminate the switching 
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losses of semiconductor power elements. The hard switching 
operation causes the reverse recovery losses of the diodes. 
Also, the electromagnetic interference (EMI) noises occur in 
the semiconductor elements since the current and voltage rise 
speed is high in the hard switching operation. To overcome 
these problems, the soft switching method is improved. 

 
Fig. 1  The voltage and current shapes in hard switching method 

B. Soft Switching 

Soft switching is a switching method used to minimize or 
eliminate the switching losses and EMI noises with additional 
circuits or minimizing. The additional circuits developed for 
soft switching are called snubber cells. The purpose of the 
soft switching method is to increase the power density of the 
circuit. 

III.  SOFT SWITCHING TECHNIQUES 

The basic soft switching techniques are ZCS, ZVS, ZVT 
and ZCT. ZVT and ZCT are modern SS techniques. In the 
modern techniques, the switching losses are completely 
eliminated but the losses are minimized in the classical 
techniques (ZCS and ZVS). 

A. Zero Voltage Switching 

Zero voltage switching (ZVS) is a soft switching technique 
implemented in the turning-off process. In this technique, 
basically a small-value capacitor is connected in parallel to 
the power switch, limiting the rate of voltage rise of the 
element. Thus, the overcurrent of the current and the voltage 
is reduced, the switching energy loss is reduced and the 
switching energy is transferred to the capacitor. This energy 
in the capacitor is recovered in modern cells. 

The switching energy loss in ZCS and ZVS techniques is 
not completely eliminated. For this reason, these techniques 
are also called ZCS and ZVS techniques. Normally, the series 
inductance causes an additional voltage stress on the power 
element and the parallel capacitor causes an additional 
current stress. 

B. Zero Current Switching 

Zero current switching (ZCS) is a soft-switching technique 
implemented in the process of turning-on. In this technique, a 
low-valued inductance is connected in series to the power 
switch, limiting the rate at which the current flows through 
the element. Thus, the overcurrent of the current and the 
voltage and the loss of switching energy are reduced. In fact, 
the switching energy is transferred to the inductance. This 
inductive energy is consumed in a resistance in classical 
cells, but is recovered by transferring a voltage source or load 
with a short-time partial resonance in modern cells. 

C. Zero Voltage Transition 

Zero voltage transition (ZVT) is an advanced soft 
switching technique applied in the turning-on process of the 

semiconductor power switches. In this technique, the voltage 
of the power switch is reduced to zero by a short-time partial 
resonance and the control signal is applied while this voltage 
is held at zero. Thus, switching energy loss is completely 
eliminated. This technique, in which the switching energy is 
recovered, can be obtained with modern cells and requires an 
additional power switch. 

Additionally, the discharge energy loss of the parasitic 
capacitor of the power switch is eliminated and this energy is 
recovered in this technique. This soft switching technique is 
of importance for MOSFET power components with high 
parasitic capacitors. In Fig. 2, an example ZVT PWM DC-
DC boost converter is shown [13]. 

 
Fig. 2  An example ZVT PWM DC-DC boost converter [13] 

D. Zero Current Transition 

Zero current transition (ZCT) is an advanced soft-switching 
technique performed in the turning-off process. In this 
technique, the current passing through the power switch is 
reduced to zero by a short-time partial resonance and the 
control signal is cut off while the current is kept at zero. 
Thus, the overcurrent of the current and the voltage and the 
loss of switching energy are completely eliminated. This 
technique, in which the switching power is recovered, can 
only be achieved with modern cells and requires an auxiliary 
or additional semiconductor switch. In Fig. 3, an example 
ZCT PWM DC-DC boost converter is shown [14]. 

 
Fig. 3  An example ZCT PWM DC-DC boost converter [14] 

IV.  SIMULATION RESULTS 

An example ZVT and ZCT converters mentioned above are 
simulated by 50 W and 100 kHz in PSIM 9.1.1 simulation 
program. In the simulation operation, the input voltages of 
the converters are obtained from a photovoltaic solar panel 
and its value is 15 V. The input voltage is increased with 
boost converter until 48 V in order to charge a battery. 
Fig. 4 shows example ZVT boost converter scheme in PSIM 
programme. In here, the input voltage is obtained with solar 
PV panel and its value is 15 V. This converter is operated 100 
kHz switching frequency and 50 W output power. The 
simulation results are given Fig. 5 and Fig. 6. 

. 
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Fig. 4  Example ZVT boost converter with solar PV panel input  

In Fig. 5, the current and voltage waveforms of the solar 
solar PV panel and the output voltage are given. It can be 
seen that solar PV panel provides the constant input voltage 
for the boost converter. 

  
Fig. 5  The simulation results of the solar solar PV panel  

In Fig. 6, the voltage and current waveforms of the main 
switch, the auxiliary switch and the main diode of the 
example ZVT boost converter are given. As shown in figure, 
the main switch turns on under ZVT due to the snubber cell 
and turns off under ZVS due to the snubber capacitor. The 
auxiliary switch turns on under ZCS and turns off under 
ZVS. Also, the main diode turns on under ZVS and turns off 
under ZCS. There is no additional current or voltage stress on 
the semiconductor elements.  

In this converter, the parasitic capacitors are charged to the 
output voltage while the MOSFET element is off-mode. The 
parasitic capacitor value in the MOSFET switch has the 
greatest value compared to other switches. The discharge of 
the Cr capacitor over the switch means that an energy of 
1/(2CVout

2) is lost every cycle. Therefore, the energy that 
accumulates in the Cr capacitor must be recovered. The 
structures with ZVT snubber cells are applied to switch 
MOSFET semiconductor elements. 

 
Fig. 6  The simulation results of the example ZVT PWM DC-DC boost 

converter. 

Fig. 7 shows example ZCT boost converter scheme in PSIM 
programme. In here, the input voltage is obtained with solar 
PV panel and its value is 15 V. This converter is operated 100 
kHz switching frequency and 50 W output power. The 
simulation results are given Fig. 8. 

. 

 
Fig. 7  Example ZCT boost converter with solar PV panel input  

In Fig. 8, the voltage and current waveforms of the main 
switch, the auxiliary switch and the main diode of the 
example ZCT boost converter are given. As shown in figure, 
the main switch turns on under ZCS and turns off under ZCT 
due to the snubber cell. The auxiliary switch turns on under 
ZCS and turns off under ZVS-ZCS. Also, the main diode 
turns on under ZVS and turns off under ZCS. Just there is an 
additional voltage stress on the main diode.  

In this converter, it is desirable to have no active or passive 
auxiliary elements on the main current paths in a well-
designed snubber cell. Because the elements on this main 
current path cause the loss due to their internal resistance, 
they reduce the efficiency. It also increases the cost of 
cooling by causing heating problems. In this converter, the 
sunbber inductance is a disadvantage that the inductance is on 
the main current path. Because the losses caused by the 
internal resistance of the inductance reduce the amount of 
transformer efficiency. Another problem of the snubber cell 
is that the voltage stress of 2Vout times occurs in the main 
diode. Furthermore, the energy of the parasitic capacitor of 
the main transistor cannot be recovered. 

 
Fig. 8  The simulation results of the example ZVT PWM 

DC-DC boost converter. 
Consequently, the ZVT boost converter is suitable to boost 

the voltage of solar solar PV panel system. If the ZVT 
switching method is used, the switching power losses are 
eliminated without the additional losses or stresses.  

V. CONCLUSION 

In this paper, the solar PV panel voltage is boosted with a 
soft switching boost converter. The soft switching method 
ensures the reducing the switching power losses, EMI noises 
and reverse recovery losses and it provides that the efficiency 
and the power density are increased. For this reason, the most 
important soft switching techniques ZVT and ZCT 
techniques are examined with example topologies in the 
simulation operation. Finally, ZVT and ZCT boost converters 
are operated by minimizing the switching power losses.  
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Abstract �± A novel numerical model to resolve the electromagnetic properties of superconducting wire under time dependent 
transport current have been proposed using based on so-called AV formulation of Maxwell equation. AC losses for different 
current amplitude is evaluated and benchmarked by 2D H- formulation and introduced quite well agreement between the models. 
The calculation time of the proposed model reduces considerably compared to available models.  The current and magnetic field 
distributions in 3D are shown for different time steps of transport current.   
 
Keywords �± 3D Modelling, High temperature superconductor, Transport current. 
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�P�D�O�]�H�P�H�O�H�U�L�Q�� �H�O�H�N�W�U�R�P�D�Q�\�H�W�L�N�� �Y�H�� �W�H�U�P�D�O�� �|�]�H�O�O�L�N�O�H�U�L�Q�L��
�L�Q�F�H�O�H�P�H�N���L�o�L�Q���R�O�G�X�N�o�D���J�•�o�O�•���Y�H���N�X�O�O�D�Q�Õ�ú�O�Õ�G�Õ�U���>���@�����ø�N�L���E�R�\�X�W�O�X��
�D�Q�D�O�L�]�O�H�U�G�H�� �D�N�Õ�P�� �J�H�o�H�Q�� �V�•�S�H�U�L�O�H�W�N�H�Q�� �W�H�O�L�Q�� �R�O�X�ú�W�X�U�G�X�÷�X�� �|�]��
�D�O�D�Q�G�D�Q���N�D�\�Q�D�N�O�Õ���N�D�\�Õ�S�O�D�U�����E�•�N�•�P���D�o�Õ�V�Õ�Q�Õ�Q���G�H�÷�L�ú�L�P�L�Q�L�Q���H�W�N�L�O�H�U�L��
v�V�����S�U�R�E�O�H�P�L�Q���W�D�P�D�P�Õ���o�|�]�•�O�H�P�H�P�H�N�W�H�G�L�U�����%�X���W�•�U���H�N�V�L�N�O�L�N�O�H�U�L�Q��
�J�L�G�H�U�L�O�P�H�V�L�� �L�o�L�Q�� �D�Q�D�O�L�]�O�H�U�L�Q�� �•�o�� �E�R�\�X�W�W�D�� �\�D�S�Õ�O�P�D�V�Õ�� �]�R�U�X�Q�O�X�O�X�N��
�J�H�W�L�U�P�H�N�W�H�G�L�U���� �$�\�U�Õ�F�D���� �L�N�L�� �E�R�\�X�W�W�D�� �\�D�S�Õ�O�D�Q�� �E�L�U�o�R�N�� �V�D�\�Õ�V�D�O��
�P�H�W�R�W�W�D���]�R�U�X�Q�O�X���N�D�E�X�O�O�H�U���\�D�S�Õ�O�P�Õ�ú���Y�H���L�O�H�W�N�H�Q�L�Q���\�D�S�Õ�V�Õ���W�D�P�D�P�H�Q��
homojen kabul ed�L�O�L�S���� �W�H�O�O�H�U�L�Q�� �ú�H�N�O�L���� �V�D�\�Õ�V�Õ�� �Y�H�� �D�U�D�O�D�U�Õ�Q�G�D�N�L��
�P�H�V�D�I�H�O�H�U�� �L�K�P�D�O�� �H�G�L�O�P�L�ú�W�L�U���� �%�X�Q�D�� �U�D�÷�P�H�Q�� �E�X�� �D�Q�D�O�L�]�O�H�U�O�H��
�N�D�Y�U�D�P�V�D�O���V�R�Q�X�o�O�D�U���H�O�G�H���H�G�L�O�P�L�ú�W�L�U���>��-4].  

�6�•�S�H�U�L�O�H�W�N�H�Q�� �P�D�O�]�H�P�H�O�H�U�L�Q�� �V�R�Q�O�X�� �H�O�H�P�D�Q�O�D�U�� �\�|�Q�W�H�P�L��
�o�H�U�o�H�Y�H�V�L�Q�G�H���H�O�H�N�W�U�R�P�D�Q�\�H�W�L�N���G�D�Y�U�D�Q�Õ�ú�O�D�U�Õ�Q�Õ���D�Q�D�O�L�]���H�W�P�H�N���L�o�L�Q��
�•�o���D�Q�D���I�R�U�P�•�O�D�V�\�R�Q���N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U�����%�X���•�o���I�R�U�P�•�O�D�V�\�R�Q�����+-
�I�R�U�P�•�O�D�V�\�R�Q�X�� �>��-8], A-�9�� �I�R�U�P�•�O�D�V�\�R�Q�X�� �>��-12] ve T-�
��
�I�R�U�P�•�O�D�V�\�R�Q�O�D�U�Õ�G�Õ�U�� �>����-15]. Temel olarak Maxwell 
�G�H�Q�N�O�H�P�O�H�U�L���K�H�U���•�o���I�R�U�P�•�O�D�V�\�R�Q���L�o�L�Q���G�H���S�U�H�Q�V�L�S�W�H���H�ú�L�W���R�O�X�S���K�H�U��
�E�L�U���I�R�U�P�•�O�D�V�\�R�Q���L�o�L�Q���N�Õ�V�P�L���G�L�I�H�U�D�Q�V�L�\�H�O���G�H�Q�N�O�H�P�O�H�U�L�Q���o�|�]�•�P�•��
�R�O�G�X�N�o�D���I�D�U�N�O�Õ�G�Õ�U���>�����@�����%�X���\�|�Q�W�H�P�O�H�U�G�H�Q���H�Q���S�R�S�•�O�H�U�L���R�O�D�U�D�N���+-
�I�R�U�P�•�O�D�V�\�R�Q�X�� �V�|�\�O�H�Q�H�E�L�O�L�U�� �Y�H�� �E�L�U�� �o�R�N���J�U�X�S�� �D�U�D�ú�W�Õ�U�P�D�O�D�U�Õ�Q�Õ���E�X����
�I�R�U�P�•�O�D�V�\�R�Q�� �o�H�U�o�H�Y�H�V�L�Q�G�H�� �J�H�U�o�H�N�O�H�ú�W�L�U�P�L�ú�W�L�U���� ���%�� �P�R�G�H�O�O�H�P�H��
olarak yine H-�I�R�U�P�•�O�D�V�\�R�Q���>����-20] ve T-�
���I�R�U�P�•�O�D�V�\�Rn [21-
�����@�� �N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U���� �$�Q�F�D�N���� �$-�9�� �I�R�U�P�•�O�D�V�\�R�Q�X�� �o�H�U�o�H�Y�H�V�L�Q�G�H��
�K�H�Q�•�]���E�L�U���J�H�O�L�ú�P�H���V�D�÷�O�D�Q�D�P�D�P�Õ�ú�W�Õ�U�� 

�%�X�� �o�D�O�Õ�ú�P�D�G�D���� �L�N�L�Q�F�L�� �Q�H�V�L�O�� �E�L�U�� �\�•�N�V�H�N�� �V�Õ�F�D�N�O�Õ�N�� �V�•�S�H�U�L�O�H�W�N�H�Q��
�W�H�O���L�o�L�Q���$-�9���I�R�U�P�•�O�D�V�\�R�Q�X���o�H�U�o�H�Y�H�V�L�Q�G�H���V�D�\�Õ�V�D�O���K�H�V�D�S�O�D�P�D�O�D�U��
�\�D�S�Õ�O�P�Õ�ú���Y�H���J�H�o�H�Q���D�N�Õ�P�Õ�Q���I�D�U�N�O�Õ���]�D�P�D�Q���S�H�U�L�\�R�W�O�D�U�Õ���L�o�L�Q���E�X�����%��
�V�•�S�H�U�L�O�H�W�N�H�Q�� �L�o�H�U�L�V�L�Q�G�H�� �P�H�\�G�D�Q�D�� �J�H�O�H�Q�� �D�N�Õ�P�� �G�D�÷�Õ�O�Õ�P�O�D�U�Õ��
�J�|�V�W�H�U�L�O�P�L�ú�W�L�U�� 

II. MATERYAL METOT 

�+�H�V�D�S�O�D�P�D�O�D�U�G�D�� �/� ���� �F�P�� �X�]�X�Q�O�X�÷�X�Q�G�D�� �Y�H�� �\�D�U�Õ�o�D�S�Õ�� �USC=1 
�P�P�� �R�O�D�Q�� �Y�H�� �N�U�L�W�L�N�� �D�N�Õ�P�� �\�R�÷�X�Q�O�X�÷�X�� �,c� �������� �$�� �D�N�Õ�P�� �W�D�ú�Õ�P�D��
�N�D�S�D�V�L�W�H�V�L�� �R�O�D�Q���V�•�S�H�U�L�O�H�W�N�H�Q���E�L�U�� �W�H�O���J�|�]���|�Q�•�Q�H�� �D�O�Õ�Q�G�Õ���� �7�H�O���[�\- 
�G�•�]�O�H�P�L�Q�G�H���\�D�W�P�D�N�W�D ���ù�H�N�L�O������ ve z-ekseni boyunca,  

 

 (1) 
 

�E�L�o�L�P�L�Q�G�H���V�L�Q�•�]�R�L�G�D�O���D�N�Õ�P���D�N�P�D�N�W�D�G�Õ�U�����%�X�U�D�G�D���,max, alternatif 
�D�N�Õ�P�Õ�Q�� �J�H�Q�O�L�÷�L�� �Y�H�� �I���� �I�U�H�N�D�Q�V�Õ�G�Õ�U���� �=�D�P�D�Q�O�D�� �G�H�÷�L�ú�H�Q�� �D�O�W�H�U�Q�D�W�L�I��
�D�N�Õ�P�Õ�Q���R�O�X�ú�W�X�U�G�X�÷�X���W�U�D�Q�V�S�R�U�W���N�D�\�Õ�S�O�D�U�Õ�Q�Õ���K�H�V�D�S�O�D�P�D�N���L�o�L�Q���$�9-
�I�R�U�P�•�O�D�V�\�R�Q�X�Q�D���G�D�\�D�O�Õ���\�H�Q�L���E�L�U���\�|�Q�W�H�P���J�H�O�L�ú�W�L�U�L�O�G�L�����%�X���D�P�D�o�O�D��
Ampere-�0�D�[�Z�H�O�O�� �G�H�Q�N�O�H�P�L�� �$�9�� �I�R�U�P�•�O�D�V�\�R�Q�X�Q�G�D�� �ú�X�� �ú�H�N�L�O�G�H��
ifade edilebilir: 

 

  
  (2) 
  

  
 

�E�X�U�D�G�D���1�����L�O�H�W�N�H�Q�O�L�N����A�����Y�H�N�W�|�U���S�R�W�D�Q�V�L�\�H�O�L����B, manyetik alan; 
�������E�D�÷�Õ�O���P�D�Q�\�H�W�L�N���J�H�o�L�U�J�H�Q�O�L�N����E, elektrik alan ve V, potansiyel 



Inanir et al., ���%���6�•�S�H�U�L�O�H�W�N�H�Q���7�H�O�O�H�U�L�Q���%�H�Q�]�H�ú�L�P�L���L�o�L�Q���<�H�Q�L���Y�H���9�H�U�L�P�O�L���%�L�U���6�D�\�Õ�V�D�O���0�R�G�H�O, ISAS 2018, Antalya, �7�•�U�N�L�\�H 

�J�U�D�G�\�H�Q�W�L�G�L�U���� �6�•�S�H�U�L�O�H�W�N�H�Q�� �P�D�O�]�H�P�H�Q�L�Q�� �H�O�H�N�W�U�R�P�D�Q�\�H�W�L�N��
�W�H�S�N�L�V�L���L�o�L�Q���Q�R�Q-�O�L�Q�H�H�U���L�O�H�W�N�H�Q�O�L�N���\�H�U�L�Q�H�����V�•�S�H�U�L�O�H�W�N�H�Q�G�H�Q���D�N�Õ�P��
�•�]�H�U�L�Q�H�������E�R�\�X�W�W�D���ú�X���N�Õ�V�Õ�W�O�D�P�D���\�D�S�Õ�O�P�Õ�ú�W�Õ�U���>24]: 

 

  (3) 

 
Burada Jc�����X�\�J�X�O�D�Q�D�Q���G�Õ�ú���P�D�Q�\�H�W�L�N���D�O�D�Q�D���Y�H���V�Õ�F�D�N�O�Õ�÷�D���E�D�÷�O�Õ��

�N�U�L�W�L�N�� �D�N�Õ�P�� �\�R�÷�X�Q�O�X�÷�X�G�X�U�� �Y�H�� �(c=10-4 �9�»�P�� �H�O�H�N�W�U�L�N�� �D�O�D�Q��
kriteridir. 

 �6�Õ�Q�Õ�U���ú�D�U�W�Õ���R�O�D�U�D�N���V�•�S�H�U�L�O�H�W�N�H�Q���W�H�O�L�Q���H�W�U�D�I�Õ�Q�G�D���5� �������USC 
�\�D�U�Õ�o�D�S�Õ�Q�G�D���V�L�O�L�Q�G�L�U���E�L�o�L�P�L�Q�G�H���E�L�U���K�H�V�D�S�O�D�P�D���X�]�D�\�Õ���\�H�U�O�H�ú�W�L�U�L�O�G�L����
�+�H�V�D�S�O�D�P�D�� �X�]�D�\�Õ�Q�G�D�� �'�U�L�F�K�O�H�W�� �V�Õ�Q�Õ�U�� �ú�D�U�W�Õ�� �X�\�J�X�O�D�Q�G�Õ�� �Y�H�� �K�H�U��
noktada �P�D�Q�\�H�W�L�N�� �D�O�D�Q�Õ�Q�� �G�H�÷�H�U�L�� �E�L�O�L�Q�G�L�÷�L�� �N�D�E�X�O�� �H�G�L�O�G�L����
�K�H�V�D�S�O�D�P�D�� �X�]�D�\�Õ�� �R�O�D�U�D�N�� �N�X�O�O�D�Q�Õ�O�D�Q�� �G�Õ�ú�� �\�•�]�H�\�L�Q�G�H�N�L�� �P�D�Q�\�H�W�L�N��
�D�O�D�Q���G�H�÷�H�U�O�H�U�L���D�ú�D�÷�Õ�G�D�N�L���L�I�D�G�H�O�H�U�H���J�|�U�H���W�D�Q�Õ�P�O�D�Q�G�Õ���� 

 

 (4) 
 
 Hesaplamalar Comsol Multiphysics paket 

�S�U�R�J�U�D�P�Õ�Q�Õ�Q AC/DC �P�R�G�•�O�•�� �N�X�O�O�D�Q�Õ�O�D�U�D�N�� �\�D�S�Õ�O�P�Õ�ú�W�Õ�U�� 
�6�•�S�H�U�L�O�H�W�N�H�Q�� �W�H�O�L�Q�� �Y�H�� �G�Õ�ú�� �X�]�D�\�Õ�Q�� �|�U�J�•�O�H�P�H�V�L�� �³�P�H�V�K�L�Q�J�´�� �L�o�L�Q��
�V�•�S�H�U�L�O�H�W�N�H�Q�� �E�|�O�J�H�Q�L�Q�� �o�R�N�� �\�R�÷�X�Q�� �E�L�U�� �E�L�o�L�P�G�H�� �|�U�J�•�O�H�Q�P�H�V�L��
�J�H�U�H�N�P�H�N�W�H�G�L�U���� �%�X�� �D�P�D�o�O�D�� �V�•�S�H�U�L�O�H�W�N�H�Q�� �W�H�O�L�Q�� �L�o�H�U�L�V�L�� �³�I�U�H�H-
�W�U�L�D�Q�J�X�O�D�U�´���� �\�•�]�H�\�L�� �³�V�Z�H�S�W�´�� �Y�H�� �K�H�V�D�S�O�D�P�D�� �\�•�]�H�\�L�� �L�V�H�� �³�)�U�H�H-
�W�H�G�U�D�K�H�G�U�D�O�´�� �|�U�J�•�O�H�P�H�� �W�H�N�Q�L�÷�L�Q�H�� �J�|�U�H�� �|�U�J�•�O�H�Q�G�L�� ���ù�H�N�L�O�� ��). 
�����������E�R�X�Q�G�D�U�\���H�O�H�P�D�Q�Õ���Y�H ���������������H�O�H�P�D�Q���N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U�������% 
�K�H�V�D�S�O�D�P�D�O�D�U�G�D�� �|�U�J�•�O�H�P�H�� �H�O�H�P�D�Q�Õ�Q�� �V�H�o�L�P�L�� �Y�H�� �H�O�H�P�D�Q�� �V�D�\�Õ�V�Õ��
�V�R�Q�X�o�O�D�U�Õ�� �R�O�G�X�N�o�D�� �G�H�÷�L�ú�W�L�U�P�H�N�W�H�G�L�U���� �%�X�� �\�•�]�G�H�Q�� �\�R�÷�X�Q�� �E�L�U��
�|�U�J�•�O�H�P�H�� �\�D�S�Õ�O�P�D�V�Õ��tercih edilmelidir. Minimum toplam 
�H�O�H�P�D�Q�� �V�D�V�Õ�V�Õ�� �E�|�\�O�H�� �E�L�U�� �V�L�V�W�H�P�� �L�o�L�Q�� ������ �������� �G�H�Q�� �D�ú�D�÷�Õ��
�R�O�P�D�P�D�O�Õ�G�Õ�U��  

 
�ù�H�N�L�O������ �6�•�S�H�U�L�O�H�W�N�H�Q���E�L�U���W�H�O�L�Q�����'���K�H�V�D�E�Õ�Q�G�D���N�X�O�O�D�Q�Õ�O�D�Q���|�U�J�•�O�H�P�H�� 

 

III.  BULGULAR VE T�$�5�7�,�ù�0�$ 

�0�R�G�H�O�L�Q�� �J�H�o�H�U�O�L�÷�L�Q�L�� �J�|�V�W�H�U�P�H�N�� �L�o�L�Q�� �J�H�O�L�ú�W�L�U�L�O�H�Q�� ���% �\�|�Q�W�H�P��
ile H-�)�R�U�P�•�O�D�V�\�R�Q�X�Q�� �V�R�Q�X�o�O�D�U�Õ�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�G�Õ���� �%�X�� �D�P�D�o�O�D��
�V�•�S�H�U�L�O�H�W�N�H�Q���P�R�G�H�O���W�H�O�G�H�Q���D�N�Õ�P���J�H�o�L�U�L�O�G�L���Y�H���D�N�Õ�P�Õ�Q���J�H�Q�O�L�÷�L�Q�H��
�N�D�U�ú�Õ�� �R�O�X�ú�D�Q�� �N�D�\�Õ�S�O�D�U�Õ�Q �E�H�Q�]�H�ú�L�P�L�� �\�D�S�Õ�O�G�Õ���� �%�X�� �D�P�D�o�O�D��
�V�•�S�H�U�L�O�H�W�N�H�Q���W�H�O�G�H���R�O�X�ú�D�Q���N�D�\�Õ�S�O�D�U. 

 (5)  
 

ifadesi �L�O�H�� �K�H�V�D�S�O�D�Q�G�Õ���� �%�X�U�D�G�D�� ���� �o�D�U�S�D�Q�Õ�� �E�L�U�� �W�D�P�� �S�H�U�L�\�R�W��
�•�]�H�U�L�Q�G�H�Q���K�H�V�D�S�O�D�Q�D�Q���N�D�\�Õ�S���L�o�L�Q���N�X�O�O�D�Q�Õ�O�P�Õ�ú�W�Õ�U�����%�H�Q�]�H�ú�L�P�O�H�U�G�H 
H-�)�R�U�P�•�O�D�V�\�R�Q�X�� �L�o�L�Q�� �\�•�]�H�\�� �•�]�H�U�L�Q�G�H�Q���+�Ô
L �ì �,���@�5 �E�L�o�L�P�L�Q�G�H��
�E�L�U�� �N�Õ�V�Õ�W�O�D�P�D�� �³�F�R�Q�V�W�U�D�L�Q�´�� �X�\�J�X�O�D�Q�P�Õ�ú�W�Õ�U���� �$�Q�F�D�N, �J�H�O�L�ú�W�L�U�L�O�H�Q��
�\�|�Q�W�H�P�G�H�� �D�N�Õ�P�� �Y�H�� �S�R�W�D�Q�V�L�\�H�O�� �I�D�U�N�� �•�]�H�U�L�Q�G�H�� �D�\�U�Õ�F�D�� �E�L�U��
�N�Õ�V�Õ�W�O�D�P�D�\�D���J�H�U�H�N���R�O�P�D�P�D�N�W�D�G�Õ�U�� 

 
�ù�H�N�L�O���������8�\�J�X�O�D�Q�D�Q���D�N�Õ�P�Õ�Q���J�H�Q�O�L�÷�L�Q�H���N�D�U�ú�Õ���J�H�O�L�ú�W�L�U�L�O�H�Q�����'���\�|�Q�W�H�P���Y�H�����'���+-

�)�R�U�P�•�O�D�V�\�R�Q�X�Q���N�X�O�O�D�Q�Õ�O�D�U�D�N���K�H�V�D�S�O�D�Q�D�Q���N�D�\�Õ�S�O�D�U�Õ�Q���N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�P�D�V�Õ�� 
 
�ù�H�N�L�O�� ���¶�G�H�� �K�H�U�� �L�N�L�� �\�|�Q�W�H�P�L�Q�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�P�D�V�Õ�� �Y�H�U�L�Omektedir. 
�$�N�Õ�P�Õ�Q���J�H�Q�O�L�÷�L Imax= 0.9Ic �G�H�Q���E�D�ú�O�D�\�D�U�D�N Imax�������¶�D�U���D�G�Õ�P�O�D�U�O�D��
�D�]�D�O�W�Õ�O�P�Õ�ú�W�Õ�U�����ù�H�N�L�O�G�H�Q�� �G�H�� �J�|�U�•�O�H�F�H�÷�L�� �•�]�H�U�H�� �\�•�N�V�H�N�� �D�N�Õ�P��
genliklerinde �+�Ô 
R�+�Ö �t�¤  �D�N�Õ�P�� �J�H�Q�O�L�N�O�H�U�L�Q�G�H�� �D�U�D�O�D�U�Õ�Q�G�D�N�L��
�I�D�U�N���������F�L�Y�D�U�Õ�Q�G�D�G�Õ�U�����$�Q�F�D�N���G�•�ú�•�N���D�N�Õ�P���J�H�Q�O�L�N�O�H�U�L�Q�G�H���L�V�H����B 
H-�)�R�U�P�•�O�D�V�\�R�Q�X�� �Y�H�� �J�H�O�L�ú�W�L�U�L�O�H�Q�� ��B �\�|�Q�W�H�P�� �L�O�H�� �K�H�V�D�S�O�D�Q�D�Q��
�N�D�\�Õ�S�� �G�H�÷�H�U�O�H�U�L�� �D�U�D�V�Õ�Q�G�D�� �|�Q�H�P�O�L�� �I�D�U�N�O�Õ�O�Õ�N�O�D�U�Õ�Q�� �R�O�G�X�÷�X�� �R�U�W�D�\�D��
�o�Õ�N�P�D�N�W�D�G�Õ�U���� �%�X�Q�X�Q�� �H�Q�� �|�Q�H�P�O�L�� �Q�H�G�H�Q�L�� �G�•�ú�•�N�� �D�N�Õ�P�� �J�H�Q�O�L�N�O�H�U�L��
�L�O�H�� �o�D�O�Õ�ú�Õ�U�N�H�Q�� �$�9���±�)�R�U�P�•�O�D�V�\�R�Q�X�� �L�o�L�Q �G�D�K�D�� �\�R�÷�X�Q�� �|�U�J�•�O�H�P�H��
�\�D�S�Õ�O�P�D�V�Õ���J�H�U�H�N�P�H�V�L�Q�G�H�Q�G�L�U�����%�Xnu d�•�]�H�O�W�P�H�N���L�o�L�Q �L�N�L���\�|�Q�W�H�P�L��
�Y�D�U�G�Õ�U; �\�D���G�•�ú�•�N���|�U�J�•�O�H�P�H���\�D�S�Õ�O�D�F�D�N���\�D���G�D �S�U�R�J�U�D�P���L�o�H�U�L�V�L�Q�G�H��
�W�D�Q�Õ�P�O�D�Q�D�Q nispi tolerans ve mutlak tolerans �G�H�÷�H�U�O�H�U�L 
�s�r�?�5�4�1�s�r�?�5�6  �V�H�Y�L�\�H�O�H�U�L�Q�H�� �G�•�ú�•�U�•�O�H�F�H�N�W�L�U�����<�D�S�Õ�O�D�F�D�N�� �Eu 
�G�H�÷�L�ú�L�N�O�L�N�O�H�U�L�Q �L�N�L�V�L�� �G�H�� �K�H�V�D�S�O�D�P�D�� �]�D�P�D�Q�Õ�Q�Õ�� �X�]�D�W�P�D�N�W�D�G�Õ�U����
�%�X�U�D�G�D���G�L�N�N�D�W���o�H�N�L�O�P�H�V�L���J�H�U�H�N�H�Q���H�Q���|�Q�H�P�O�L���Q�R�N�W�D���J�H�O�L�ú�W�L�U�L�O�H�Q��
3B �\�|�Q�W�H�P�L�Q�� ��B- �+�� �)�R�U�P�•�O�D�V�\�R�Q�X�� �L�O�H�� �\�D�S�Õ�O�D�Q�� �K�H�V�D�E�D�� �J�|�U�H��
�\�D�N�O�D�ú�Õ�N�� ���� �N�D�W�� �G�D�K�D�� �K�Õ�]�O�Õ�� �R�O�P�D�V�Õ�G�Õ�U���� �%�X�� �\�|�Q�W�H�P�L�Q�� �H�Q�� �|�Q�H�P�O�L��
�E�D�ú�D�U�Õ�V�Õ���R�O�D�U�D�N���J�|�U�•�O�H�E�L�O�L�U�� 
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�ù�H�N�L�O�� �������+�à�Ô�ë
L �s�w�r���# ve �B
L �w�r���*�V �V�H�o�L�O�H�U�H�N���� �X�\�J�X�O�D�Q�D�Q�� �D�N�Õ�P�Õ�Q �6 �z�¤  ile 

�u�6 �v�¤  �D�U�D�O�Õ�÷�Õ�Q�G�D���V�•�S�H�U�L�O�H�W�N�H�Q���W�H�O���L�o�H�U�L�V�L�Q�G�H���K�H�V�D�S�O�D�Q�D�Q���D�N�Õ�P���G�D�÷�Õ�O�Õ�P�O�D�U�Õ�� 
�ù�H�N�L�O�� ���¶�G�H�� �o�H�ú�L�W�O�L�� �]�D�P�D�Q�O�D�U�� �L�o�L�Q�� �V�•�S�H�U�L�O�H�W�N�H�Q�� �W�H�O�G�H�� �R�O�X�ú�D�Q��

�D�N�Õ�P�� �G�D�÷�Õ�O�Õ�P�O�D�U�Õ�� �J�|�V�W�H�U�L�O�P�H�N�W�H�G�L�U���� �ù�H�N�L�O�G�H�Q�� �G�H�� �J�|�U�•�O�H�F�H�÷�L��
�•�]�H�U�H�� �G�Õ�ú�� �D�N�Õ�P�� �D�U�W�Õ�N�o�D�� �V�•�S�H�U�L�O�H�W�N�H�Q�� �W�H�O�L�Q�� �\�•�]�H�\�O�H�U�L�Q�H�� �\�D�S�Õ�Q��
�E�|�O�J�H�O�H�U�G�H�� �V�•�S�H�U�� �D�N�Õ�P�O�D�U�� �L�Q�G�•�N�O�H�Q�P�H�N�W�H�� �Y�H�� �W�H�O�L�Q�� �L�o�H�U�L�V�L�Q�G�H��
�D�N�Õ�P�Õ�Q�� �D�N�P�D�G�Õ�÷�Õ�� �E�L�U�� �E�|�O�J�H�� �R�O�X�ú�P�D�N�W�D�G�Õ�U���� �$�N�Õ�P�� �P�D�N�V�L�P�X�P��
�G�H�÷�H�U�L�Q�G�H���D�]�D�O�W�Õ�O�P�D�\�D���E�D�ú�O�D�Q�G�Õ�÷�Õ�Q�G�D���L�V�H���D�\�Q�Õ���ú�H�N�L�O�G�H���W�H�O�L�Q���G�Õ�ú��
�\�•�]�H�\�O�H�U�L�Q�G�H�� �]�Õ�W�� �\�|�Q�G�H�� �D�N�Õ�P�� �L�Q�G�•�N�O�H�Q�P�H�N�W�H�G�L�U���� �$�\�Q�Õ�� �ú�H�N�L�O�G�H��
�D�N�Õ�P�� �D�]�D�O�W�Õ�O�P�D�V�Õ�� �G�X�U�X�P�X�Q�G�D�� �G�D�� �D�N�Õ�P�Õ�Q�� �D�N�P�D�G�Õ�÷�Õ�� �E�L�U�� �E�|�O�J�H��
�N�R�U�X�Q�P�D�N�W�D�G�Õ�U���� �%�X�� �G�X�U�X�P�� �W�L�S�L�N�� �E�L�U�� �V�•�S�H�U�L�O�H�W�N�H�Q�� �P�D�O�]�H�P�H�Q�L�Q��
�W�U�D�Q�V�S�R�U�W���D�N�Õ�P�D���N�D�U�ú�Õ���Y�H�U�G�L�÷�L���W�H�S�N�L�G�L�U�����$�N�Õ�P�Õ�Q���G�Õ�ú���\�•�]�H�\�O�H�U�G�H�Q��
�D�N�P�D�V�Õ�� �N�D�\�E�Õ�Q�� �D�U�W�P�D�V�Õ�Q�D�� �Q�H�G�H�Q�� �R�O�P�D�N�W�D�G�Õ�U���� �.�U�R�\�R�M�H�Q�L�N��
�G�L�]�D�\�Q�Õ�Q�G�D�� �J�|�]�� �|�Q�•�Q�H�� �D�O�Õ�Q�P�D�V�Õ�� �J�H�U�H�N�H�Q�� �E�L�U�� �G�X�U�X�P�� �R�O�D�U�D�N��
�J�|�U�•�O�P�H�O�L�G�L�U�� 

IV. S�2�1�8�d 

A-�9�� �I�R�U�P�•�O�D�V�\�R�Q�X�� �H�V�D�V�� �D�O�Õ�Q�D�U�D�N���� �]�D�P�D�Q�D�� �E�D�÷�O�Õ�� �E�L�U�� �D�N�Õ�P��
�D�O�W�Õ�Q�G�D��3B �V�•�S�H�U�L�O�H�W�N�H�Q �W�H�O�L�Q�� �H�O�H�N�W�U�R�P�D�Q�\�H�W�L�N�� �|�]�H�O�O�L�N�O�H�U�L�Q�L��
�o�|�]�P�H�N�� �L�o�L�Q�� �\�H�Q�L�� �E�L�U�� �V�D�\�Õ�V�D�O�� �P�R�G�H�O�� �J�H�O�L�ú�W�L�U�L�O�P�L�ú�W�L�U�����g�Q�H�U�L�O�H�Q��
�\�|�Q�W�H�P�� �O�L�W�H�U�D�W�•�U�G�H�� �N�X�O�O�D�Q�Õ�O�D�Q��2B �+�� �I�R�U�P�•�O�D�V�\�R�Q�X�� �L�O�H��
�N�Õ�\�D�V�O�D�Q�P�Õ�ú�� �Y�H �P�R�G�H�O�O�H�U�� �D�U�D�V�Õ�Q�G�D�� �R�O�G�X�N�o�D�� �L�\�L�� �E�L�U�� �X�\�X�P��
�J�|�]�O�H�Q�P�L�ú�W�L�U. �$�Q�F�D�N�����|�Q�H�U�L�O�H�Q���P�R�G�H�O���L�O�H���K�H�V�D�S�O�D�P�D���V�•�U�H�V�L�Q�G�H 
�P�H�Y�F�X�W�� �P�R�G�H�O�O�H�U�H�� �N�Õ�\�D�V�O�D�� �|�Q�H�P�O�L�� �|�O�o�•�G�H���L�\�L�O�H�ú�W�L�U�P�H�� �H�O�G�H��
�H�G�L�O�P�L�ú�W�L�U. 

T�(�ù�(�.�.�h�5 

�%�X�� �o�D�O�Õ�ú�P�D���� �7�h�%�ø�7�$�.�� �W�D�U�D�I�Õ�Q�G�D�Q�� �G�H�V�W�H�N�O�H�Q�P�L�ú�W�L�U�� ���3�U�R�M�H��
No: 114F424). 
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I. �*�ø�5�ø�ù 

�+�D�E�H�U�O�H�ú�P�H�� �V�L�V�W�H�P�O�H�U�L�Q�L�Q�� �E�L�U�� �D�O�D�Q�Õ�� �R�O�D�Q�� �N�D�E�O�R�V�X�]��
�K�D�E�H�U�O�H�ú�P�H�� �V�L�V�W�H�P�O�H�U�L�� �L�Q�V�D�Q�O�D�U�Õ�Q�� �G�H�÷�L�ú�H�Q�� �W�D�O�H�S�� �Y�H��
�L�K�W�L�\�D�o�O�D�U�Õ�Q�D�� �F�H�Y�D�S�� �Y�H�U�H�E�L�O�P�H�N�� �L�o�L�Q�� �K�Õ�]�O�Õ�� �E�L�U�� �J�H�O�L�ú�L�P�� �Y�H��
�G�H�÷�L�ú�L�P�� �L�o�H�U�L�V�L�Q�G�H�G�L�U���� �.�D�E�O�R�V�X�]�� �K�D�E�H�U�O�H�ú�P�H�� �V�D�\�H�V�L�Q�G�H��
�L�Q�V�D�Q�O�D�U�Õ�Q���P�H�N�k�Q�D �R�O�D�Q���E�D�÷�Õ�P�O�Õ�O�Õ�÷�Õ���R�U�W�D�G�D�Q���N�D�O�N�P�Õ�ú�W�Õ�U�����%�X�Q�X�Q��
�V�R�Q�X�F�X�Q�G�D�����N�X�O�O�D�Q�Õ�F�Õ�O�D�U�Õ�Q���L�K�W�L�\�D�o�O�D�U�Õ�Q�D���F�H�Y�D�S���Y�H�U�H�E�L�O�P�H�N���L�o�L�Q��
�N�X�O�O�D�Q�Õ�O�D�Q�� �N�D�E�O�R�V�X�]�� �F�L�K�D�]�� �V�D�\�Õ�V�Õ�Q�G�D�� �P�X�D�]�]�D�P�� �E�L�U�� �D�U�W�Õ�ú��
�P�H�\�G�D�Q�D�� �J�H�O�P�L�ú�W�L�U���� �%�X�� �D�U�W�Õ�ú�O�D�� �G�R�÷�U�X�V�D�O�� �R�O�D�U�D�N�� �V�S�H�N�W�U�X�P��
�E�D�Q�W�O�D�U�Õ�Q�D �R�O�D�Q�� �W�D�O�H�S�� �K�H�U�� �J�H�o�H�Q�� �J�•�Q��daha da �D�U�W�P�D�N�W�D�G�Õ�U���� �%�X��
�W�D�O�H�E�L�Q�� �N�D�U�ú�Õ�O�D�Q�D�E�L�O�P�H�V�L�� �L�o�L�Q�� �P�H�Y�F�X�W�� �V�S�H�N�W�U�X�P�� �E�D�Q�W�O�D�U�Õ�Q�Õ�Q��
�Y�H�U�L�P�O�L�� �E�L�U�� �ú�H�N�L�O�G�H�� �N�X�O�O�D�Q�Õ�O�P�D�V�Õ�Q�Õ�� �]�R�U�X�Q�O�X�� �N�Õ�O�P�Õ�ú�W�Õ�U����Amerika 
�%�L�U�O�H�ú�L�N�� �'�H�Y�O�H�W�O�H�U�L�� �W�H�O�H�N�R�P�•�Q�L�N�D�V�\�R�Q�� �R�W�R�U�L�W�H�V�L�� �)�H�G�H�U�D�O��
Communications Commission (FCC) �W�D�U�D�I�Õ�Q�G�D�Q�� �\�D�S�Õ�O�D�Q��
�|�O�o�•�P�O�H�U�� �O�L�V�D�Q�V�O�Õ���E�D�Q�W�O�D�U�Õ�Q ���� �����¶�D�� �Y�D�U�D�Q�� �R�U�D�Q�O�D�U�G�D��
�N�X�O�O�D�Q�Õ�O�P�D�G�Õ�÷�Õ�Q�Õ�� �J�|�V�W�H�U�P�L�ú�W�L�U���� �g�O�o�•�P�� �V�R�Q�X�o�O�D�U�Õ�� �)�&�&��
�6�S�H�F�W�U�X�P�� �3�R�O�L�F�\�� �7�D�V�N�� �)�R�U�F�H�� �J�U�X�E�X�� �W�D�U�D�I�Õ�Q�G�D�Q�� �³�)�&�&�� �5�H�S�R�U�W��
�R�I���W�K�H���6�S�H�F�W�U�X�P���(�I�I�L�F�L�H�Q�F�\���:�R�U�N�L�Q�J���*�U�R�X�S���´���E�D�ú�O�Õ�N�O�Õ���U�D�S�R�U�G�D��
�\�D�\�Õ�Q�O�D�Q�P�Õ�ú�W�Õ�U��[1],[���@���� �6�R�Q�� �\�Õ�O�O�D�U�G�D�� �W�D�P�� �N�D�S�D�V�L�W�H�� �L�O�H��
�N�X�O�O�D�Q�Õ�O�P�D�\�D�Q��ya da �E�R�ú���R�O�D�Q���E�X���L�O�H�W�L�P���R�U�W�D�P�O�D�U�Õ�Q�Õ�Q���H�W�N�L�Q���E�L�U��
�ú�H�N�L�O�G�H�� �N�X�O�O�D�Q�Õ�O�P�D�V�Õ�� �N�R�Q�X�V�X�Q�G�D�� �S�H�N�� �o�R�N�� �D�U�D�ú�W�Õ�U�P�D��
�\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� �%�X�� �D�U�D�ú�W�Õ�U�P�D�O�D�U�G�D�� �|�Q�H�� �o�Õ�N�D�Q�� �N�D�Y�U�D�P�O�D�U�G�D�Q�� �E�L�U�L�V�L��
�0�L�W�R�O�D�� �W�D�U�D�I�Õ�Q�G�D�Q�� ���������� �\�Õ�O�Õ�Q�G�D�� �R�U�W�D�\�D�� �N�R�Q�X�O�D�Q�� �E�L�O�L�ú�V�H�O�� �U�D�G�\�R��

�N�D�Y�U�D�P�Õ�G�Õ�U�� �>���@���� �%�L�O�L�ú�V�H�O�� �U�D�G�\�R�� �o�D�O�Õ�ú�W�Õ�÷�Õ�� �H�O�H�N�W�U�R�P�D�Q�\�H�W�L�N��
�R�U�W�D�P�Õ�� �D�O�J�Õ�O�D�\�D�U�D�N���� �N�X�O�O�D�Q�Õ�O�P�D�\�D�Q�� �I�U�H�N�D�Q�V���E�D�Q�W�O�D�U�Õ�Q�Õ tespit 
�H�G�H�Q�� �Y�H�� �U�D�G�\�R�� �o�D�O�Õ�ú�P�D�� �S�D�U�D�P�H�W�U�H�O�H�U�L�Q�L�� �E�X��bantlarda �\�D�\�Õ�Q��
�\�D�S�D�E�L�O�H�F�H�N�� �ú�H�N�L�O�G�H�� �X�\�D�U�O�D�\�D�E�L�O�H�Q�� �\�D�]�Õ�O�Õ�P�� �W�D�E�D�Q�O�Õ�� �E�L�U��
teknolojidir [4].  

 �/�L�W�H�U�D�W�•�U�G�H���V�S�H�N�W�U�X�P���D�O�J�Õ�O�D�P�D���L�O�H���L�O�J�L�O�L���o�R�N���V�D�\�Õ�G�D���o�D�O�Õ�ú�P�D��
�\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� �6�S�H�N�W�U�X�P�X�Q�� �G�D�K�D�� �H�W�N�L�Q�� �N�X�O�O�D�Q�Õ�P�Õ�� �P�D�N�V�D�G�Õ�\�O�D��
�E�L�O�L�ú�V�H�O�� �U�D�G�\�R�O�D�U�G�D���� �E�R�ú�� �Y�H�\�D�� �G�D�K�D�� �D�]�� �N�X�O�O�D�Q�Õ�O�D�Q�� �N�D�Q�D�O�O�D�U�Õ��
�E�H�O�L�U�O�H�P�H�N���L�o�L�Q���X�\�X�P�O�X���I�L�O�W�U�H���>���@�����G�|�Q�J�•�V�H�O���G�X�U�D�÷�D�Q�O�Õ�N���W�D�E�D�Q�O�Õ��
�D�O�J�Õ�O�D�P�D�� �>���@���Y�H�� �H�Q�H�U�M�L�� �D�O�J�Õ�O�D�P�D�� �W�D�E�D�Q�O�Õ�� �D�O�J�Õ�O�D�P�D�� �>���@�� �E�D�ú�W�D��
�R�O�P�D�N�� �•�]�H�U�H�� �o�R�N�� �V�D�\�Õ�G�D�� �D�Q�D�O�L�]�� �\�|�Q�W�H�P�L�� �N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U����
�%�L�U�L�Q�F�L�O�� �N�X�O�O�D�Q�Õ�F�Õ�\�D�� �D�L�W��bant �J�H�Q�L�ú�O�L�÷�L���� �o�D�O�Õ�ú�P�D�� �I�U�H�N�D�Q�V�Õ����
�P�R�G�•�O�D�V�\�R�Q�� �W�•�U�•�� �Y�H�� �G�H�U�H�F�H�V�L�����G�D�U�E�H�� �ú�H�N�O�L�� �Y�H�� �o�H�U�o�H�Y�H�� �\�D�S�Õ�V�Õ��
�J�L�E�L�� �L�ú�D�U�H�W�O�H�ú�P�H�� �E�L�O�J�L�O�H�U�L�Q�L�Q�� �E�L�O�L�Q�P�H�V�L�� �G�X�U�X�P�X�Q�G�D�� �D�O�J�Õ�O�D�P�D��
�V�•�U�H�V�L�� �N�Õ�V�D�� �R�O�D�Q�� �X�\�X�P�O�X�� �I�L�O�W�U�H�� �W�D�E�D�Q�O�Õ�� �\�|�Q�W�H�P�O�H�U�� �W�H�U�F�L�K�� �H�G�L�O�L�U��
�>���@���� �%�X�Q�D�� �N�D�U�ú�Õ�Q���� �H�÷�H�U�� �E�L�U�L�Q�F�L�O�� �N�X�O�O�D�Q�Õ�F�Õ�O�D�U�D�� �D�L�W�� �E�L�O�J�L�O�H�U�� �W�D�P��
�R�O�D�U�D�N���E�L�O�L�Q�P�L�\�R�U�V�D���P�D�W�H�P�D�W�L�N�V�H�O���Y�H���G�R�Q�D�Q�Õ�P�V�D�O���N�D�U�P�D�ú�Õ�N�O�Õ�÷�Õ��
�D�]���R�O�D�Q���H�Q�H�U�M�L���D�O�J�Õ�O�D�P�D���W�D�E�D�Q�O�Õ���\�|�Q�W�H�P�O�H�U���W�H�U�F�Lh edilir [6],[7]. 

�(�Q�H�U�M�L�� �D�O�J�Õ�O�D�P�D�� �W�D�E�D�Q�O�Õ�� �V�S�H�N�W�U�X�P�� �D�O�J�Õ�O�D�P�D�G�D�� �|�Q�F�H�O�L�N�O�H��
�D�P�D�o�O�D�Q�D�Q���� �E�L�U�L�Q�F�L�O�� �N�X�O�O�D�Q�Õ�F�Õ�� �L�ú�D�U�H�W�L�Q�L�Q�� �Y�D�U�� �R�O�X�S�� �R�O�P�D�G�Õ�÷�Õ�Q�Õ�Q��
�|�Q�F�H�G�H�Q���E�H�O�L�U�O�H�Q�H�Q���J�•�U�•�O�W�•���J�•�F�•�Q�H���E�D�÷�Õ�P�O�Õ���E�L�U���H�ú�L�N���G�H�÷�H�U�L���L�O�H��
�N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�D�U�D�N�� �E�H�O�L�U�O�H�Q�P�H�V�L�G�L�U���� �6�S�H�N�W�U�X�P�� �D�O�J�Õ�O�D�P�D��
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�.�R�o�N�D�\�D���Y�H���'�H�Y�H�O�L, �%�L�O�L�ú�V�H�O���5�D�G�\�R���$�÷�O�D�U�Õ�Q�G�D���6�S�H�N�W�U�X�P���$�O�J�Õ�O�D�P�D���L�o�L�Q���d�H�Y�U�L�P�L�o�L �g�÷�U�H�Q�P�H���$�O�J�R�U�L�W�P�D�V�Õ�Q�D���'�D�\�D�O�Õ���2�S�W�L�P�X�P���(�ú�L�N���0�R�G�H�O�L, 
ISAS2018, �$�Q�W�D�O�\�D���7�•�U�N�L�\�H 

�E�D�ú�D�U�Õ�P�Õ�Q�Õn �R�S�W�L�P�X�P�� �H�ú�L�N�� �G�H�÷�H�U�� �L�I�D�G�H�V�L�Q�L�Q�� �H�O�G�H�� �H�G�L�O�P�H�V�L��ile 
�D�U�W�Õ�U�Õ�O�D�E�L�O�H�F�H�÷�L�� �\�D�S�Õ�O�D�Q�� �o�D�O�Õ�ú�P�D�O�D�U�G�D�� �J�|�V�W�H�U�L�O�P�L�ú�W�L�U [8]-[11]. 
�$�Q�F�D�N���S�U�D�W�L�N�W�H���J�•�U�•�O�W�•���J�•�F�•���J�|�O�J�H�O�H�P�H�����V�|�Q�•�P�O�H�P�H�����D�O�J�Õ�O�D�P�D��
�]�D�P�D�Q�Õ�� �Y�H�� �E�L�O�L�ú�V�H�O�� �U�D�G�\�R�� �N�X�O�O�D�Q�Õ�F�Õ�V�Õ�Q�� �N�R�Q�X�P�X�Q�D�� �E�D�÷�O�Õ�� �R�O�D�U�D�N��
�V�S�H�N�W�U�X�P���D�O�J�Õ�O�D�P�D���E�D�ú�D�U�Õ�P�Õ�Q�G�D���G�H�÷�L�ú�L�P�O�H�U���\�D�ú�D�Q�P�D�N�W�D�G�Õ�U�����%�X��
�G�H�÷�L�ú�L�P�� �J�H�Q�H�O�O�L�N�O�H�� �D�O�J�Õ�O�D�P�D�� �S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ�� �G�•�ú�•�U�P�H�N�W�H�G�L�U. 
�/�L�W�H�U�D�W�•�U�G�H���V�|�Q�•�P�O�H�P�H�����J�|�O�J�H�O�H�P�H�����P�H�N�k�Q�V�D�O���I�D�U�N�O�Õ�O�Õ�N�O�D�U���J�L�E�L��
�D�O�J�Õ�O�D�P�D�� �E�D�ú�D�U�Õ�P�Õ�� �R�O�X�P�V�X�]�� �H�W�N�L�O�H�\�H�Q�� �I�D�N�W�|�U�O�H�U�L�Q�� �H�W�N�L�V�L�Q�L��
�D�]�D�O�W�P�D�N�� �L�o�L�Q�� �L�ú�E�L�U�O�L�N�o�L�� �V�S�H�N�W�U�X�P�� �D�O�J�Õ�O�D�P�D�� �P�R�G�H�O�O�H�U�L�� �E�L�U��
�o�|�]�•�P���R�O�D�U�D�N���V�X�Q�X�O�P�X�ú�W�X�U���>����],[13].  

�6�R�Q���\�Õ�O�O�D�U�G�D���\�D�S�D�\���]�H�N�k �Y�H���P�D�N�L�Q�H���|�÷�U�H�Q�P�H���D�O�J�R�U�L�W�P�D�O�D�U�Õ��
�N�R�Q�X�V�X�Q�G�D���o�D�O�Õ�ú�P�D�O�D�U�G�D���F�L�G�G�L���E�L�U���D�U�W�Õ�ú���R�O�G�X�÷�X���J�|�U�•�O�P�H�N�W�H�G�L�U����
Yongwei, Z. �Y�H�� �D�U�N�D�G�D�ú�O�D�U�Õ�����V�S�H�N�W�U�X�P�� �D�O�J�Õ�O�D�P�D�� �S�U�R�E�O�H�P�L�Q�L�Q��
�o�|�]�•�P�•���L�o�L�Q���P�D�N�L�Q�H���|�÷�U�H�Q�P�H�V�L�Q�H���G�D�\�D�O�Õ���E�L�U���D�O�J�Õ�O�D�P�D���\�|�Q�W�H�P�L��
�|�Q�H�U�P�L�ú�O�H�U�G�L�U [14]���� �%�X�� �\�|�Q�W�H�P�� �V�L�Q�\�D�O�� �|�]�H�O�O�L�N�O�H�U�L�Q�H�� �Y�H��
�V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�P�D�� �L�o�L�Q�� �N�X�O�O�D�Q�Õ�O�D�Q�� �N�•�P�H�O�H�P�H�� �D�O�J�R�U�L�W�P�D�V�Õ�Q�D��
�E�D�÷�Õ�P�O�Õ�G�Õ�U���� �$�O�Õ�Q�D�Q�� �V�L�Q�\�D�O�O�H�U�� �N-�P�H�D�Q�V�� �N�•�P�H�O�H�P�H�� �D�O�J�R�U�L�W�P�D�V�Õ��
�N�X�O�O�D�Q�Õ�O�D�U�D�N�� �V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�Õ�O�Õ�U���� �6�Õ�Q�Õ�I�� �S�D�U�D�P�H�W�U�H�O�H�U�L���� �|�]�G�H�÷�H�U�� �Y�H��
�N�R�Y�D�U�\�D�Q�V�O�D�U�Õ�� �E�H�O�L�U�O�H�Q�H�U�H�N�� �|�Q�H�U�L�O�H�Q�� �D�O�J�R�U�L�W�P�D�Q�Õ�Q�� �S�H�U�I�R�U�P�D�Q�V�Õ��
�D�U�D�ú�W�Õ�U�Õ�O�P�Õ�ú�W�Õ�U���� �0�D�N�L�Q�H�� �|�÷�U�H�Q�P�H�� �D�O�J�R�U�L�W�P�D�V�Õ�Q�Õ�Q�� �N�X�O�O�D�Q�Õ�O�P�D�V�Õ��
�L�O�H�� �K�D�W�D�� �R�O�D�V�Õ�O�Õ�÷�Õ�Q�Õ�Q�� �G�•�ú�W�•�÷�•�� �Y�H�� �D�O�J�Õ�O�D�P�D�� �S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ�Q��
�D�U�W�W�Õ�÷�Õ���E�H�O�L�U�W�L�O�P�L�ú�W�L�U���>�����@���� 

�%�X�� �o�D�O�Õ�ú�P�D�G�D, �V�Õ�U�D�V�Õ�\�O�D�� �L�N�L�Q�F�L�� �E�|�O�•�P�G�H�� �H�Q�H�U�M�L�� �D�O�J�Õ�O�D�P�D��
�W�D�E�D�Q�O�Õ�� �V�S�H�N�W�U�X�P�� �D�O�J�Õ�O�D�P�D�� �\�|�Q�W�H�P�L���W�D�Q�Õ�P�O�D�Q�D�U�D�N�� �|�Q�H�U�L�O�H�Q��
�\�|�Q�W�H�P�� �\�D�U�G�Õ�P�Õ�\�O�D���R�S�W�L�P�X�P�� �H�ú�L�N�� �G�H�÷�H�U�� �L�I�D�G�H�V�L���L�o�L�Q�� �\�H�Q�L��
�P�D�W�H�P�D�W�L�N�V�H�O�� �L�I�D�G�H�O�H�U�� �W�•�U�H�W�L�O�P�L�ú�W�L�U�� �h�o�•�Q�F�• �E�|�O�•�P�G�H��far�N�O�Õ��
�V�|�Q�•�P�O�H�P�H�O�L�� �N�D�Q�D�O�O�D�U�� �•�]�H�U�L�Q�G�H�� �|�Q�H�U�L�O�H�Q�� �D�O�J�R�U�L�W�P�D�Q�Õ�Q��
�S�H�U�I�R�U�P�D�Q�V�Õna �L�O�L�ú�N�L�Q���V�L�V�W�H�P�� �E�H�Q�]�H�W�L�P�L�� �\�D�S�Õ�O�P�Õ�ú�� �Y�H�� �H�O�G�H��
�H�G�L�O�H�Q���Y�H�U�L�O�H�U���S�D�\�O�D�ú�Õ�O�P�Õ�ú�W�Õ�U�����6�R�Q���E�|�O�•�P�G�H���|�Q�H�U�L�O�H�Q���\�|�Q�W�H�P�L�Q��
�D�Y�D�Q�W�D�M���Y�H���G�H�]�D�Y�D�Q�W�D�M�O�D�U�Õ���V�X�Q�X�O�P�X�ú�W�X�U�� 
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A.  �(�Q�H�U�M�L���$�O�J�Õ�O�D�P�D���6�L�V�W�H�P���0�R�G�H�O�L 

�%�L�O�L�ú�V�H�O�� �U�D�G�\�R�� �V�L�V�W�H�P�O�H�U�L�Q�G�H�� �|�Q�V�H�O�� �E�L�O�J�L�\�H�� �L�K�W�L�\�D�o��
�G�X�\�X�O�P�D�P�D�V�Õ�� �Y�H�� �P�D�W�H�P�D�W�L�N�V�H�O�� �N�D�U�P�D�ú�Õ�N�O�Õ�÷�Õ�Q�Õ�Q�� �D�]�� �R�O�P�D�V�Õ��
�Q�H�G�H�Q�L�\�O�H�� �V�S�H�N�W�U�X�P�� �D�O�J�Õ�O�D�P�D�� �L�o�L�Q�� �H�Q�H�U�M�L�� �D�O�J�Õ�O�D�P�D�� �\�|�Q�W�H�P�L��
�N�X�O�O�D�Q�Õ�O�Õ�U [1]-[���@���� �6�S�H�N�W�U�X�P�� �D�O�J�Õ�O�D�P�D�G�D�� �|�Q�F�H�O�L�N�O�H�� �D�P�D�o�O�D�Q�D�Q����
�E�L�U�L�Q�F�L�O�� �N�X�O�O�D�Q�Õ�F�Õ�� �L�ú�D�U�H�W�L�Q�L�Q�� �Y�D�U�� �R�O�X�S�� �R�O�P�D�G�Õ�÷�Õ�Q�Õ�Q�� �E�L�U�� �H�ú�L�N��
�G�H�÷�H�U�L�� �L�O�H�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�D�U�D�N�� �E�H�O�L�U�O�H�Q�P�H�V�L�G�L�U�����ù�H�N�L�O�� ���� �G�H����bir 
�H�Q�H�U�M�L���G�H�W�H�N�W�|�U�•�Q�H���D�L�W���E�O�R�N���ú�H�P�D���Y�H�U�L�O�P�L�ú�W�L�U�� 

 
�ù�H�N�L�O���������(�Q�H�U�M�L���'�H�W�H�N�W�|�U���%�O�R�N���G�L�\�D�J�U�D�P�Õ 

�(�Q�H�U�M�L�� �D�O�J�Õ�O�D�P�D�� �V�L�V�W�H�P�� �P�R�G�H�O�L�Q�G�H�� �E�L�U�L�Q�F�L�O�� �N�X�O�O�D�Q�Õ�F�Õ�\�D�� �D�L�W��
�L�O�H�W�L�P���J�•�F�•���W�H�V�S�L�W���H�G�L�O�H�U�H�N���|�Q�F�H�G�H�Q���E�H�O�L�U�O�H�Q�H�Q���J�•�U�•�O�W�•���J�•�F�•�Q�H��
�E�D�÷�Õ�P�O�Õ�� �E�L�U�� �H�ú�L�N�� �G�H�÷�H�U�L�� �L�O�H�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�D�U�D�N�� �E�L�U�L�Q�F�L�O��
�N�X�O�O�D�Q�Õ�F�Õ�Q�Õ�Q�� �Y�D�U�O�Õ�÷�Õ�Q�D�� �\�D�� �G�D�� �\�R�N�O�X�÷�X�Q�D�� �N�D�U�D�U�� �Y�H�U�L�Oir. 
�%�D�ú�O�D�Q�J�Õ�o�� �D�ú�D�P�D�V�Õ�Q�G�D�� �D�ú�D�÷�Õ�G�D�N�L�� �E�H�O�L�U�W�L�O�G�L�÷�L�� �J�L�E�L�� �L�N�L�� �K�L�S�R�W�H�]��
�R�O�X�ú�W�X�U�X�O�X�U���>�����@�� 
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�(�Q�H�U�M�L�� �D�O�J�Õ�O�D�P�D�� �W�D�E�D�Q�O�Õ�� �V�S�H�N�W�U�X�P�� �D�O�J�Õ�O�D�P�D�� �\�|�Q�W�H�P�L�Q�G�H��
�E�L�U�L�Q�F�L�O�� �N�X�O�O�D�Q�Õ�F�Õ�� �L�ú�D�U�H�W�L�Q�L�Q�� �Y�D�U�O�Õ�÷�Õ�Q�D�� �N�D�U�D�U�� �Y�H�U�L�O�L�U�N�H�Q���� �W�H�V�W��
�L�V�W�D�W�L�V�W�L�N�� �G�H�÷�H�U�L�� ��T���� �E�H�O�O�L�� �E�L�U�� �H�ú�L�N�� �G�H�÷�H�U�L�� �������� �L�O�H�� �N�D�U�ú�Õ�O�D�ú�W�Õ�U�Õ�O�Õ�U����
�(�Q�H�U�M�L�� �G�H�W�H�N�W�|�U�•�� �L�o�L�Q �W�H�V�W���L�V�W�D�W�L�V�W�L�÷�L���� �K�Õ�]�O�Õ�� �I�R�X�U�L�H�U���G�|�Q�•�ú�W�•�U�•�F�•��
���)�)�7�����E�L�O�H�ú�H�Q�O�H�U�L���G�L�]�L�V�L���R�O�D�U�D�N���J�|�V�W�H�U�L�O�H�E�L�O�L�U�����%�X���W�H�V�W���L�V�W�D�W�L�V�W�L�÷�L��
sinyalin enerjisini temsil eder. �(�Q�H�U�M�L���V�H�]�L�F�L���L�o�L�Q���W�H�V�W���L�V�W�D�W�L�V�W�L�N��
�G�H�÷�H�U�L���� 
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ifade edilir. Elde edilen T �G�H�÷�H�U�L�� �H�ú�L�N�� �G�H�÷�H�U�L�Q�G�H�Q�� �E�•�\�•�N�V�H��
�L�ú�D�U�H�W�L�Q�� �Y�D�U�O�Õ�÷�Õ�Q�D���� �G�H�÷�L�O�V�H�� �V�D�G�H�F�H�� �J�•�U�•�O�W�•�Q�•�Q�� �Y�D�U�O�Õ�÷�Õ�Q�D�� �N�D�U�D�U��
verilir.      

             �����������' �º�A�N���������������6��
R
���ã�����������������������E�ç�=�N�A�P���U�K�G�â����������������������������������������������������������������������������������   �����������' �º�A�N���������������6
O
���ã�������������������������E�ç�=�N�A�P���R�=�N�â�����������������������������������������������������������������������������:�v�; 

�$�Q�F�D�N���� �D�O�J�Õ�O�D�P�D�� �S�H�U�I�R�U�P�D�Q�V�Õ�� �L�N�L�� �S�D�U�D�P�H�W�U�H�\�H�� �E�D�÷�O�Õ�� �R�O�D�U�D�N��
�|�O�o�•�O�•�U���� �%�X�Q�O�D�U�� �V�Õ�U�D�V�Õ�� �L�O�H�� �D�O�J�Õ�O�D�P�D�� �R�O�D�V�Õ�O�Õ�÷�Õ�� �����b���� �Y�H�� �\�D�Q�O�Õ�ú��
�D�O�J�Õ�O�D�P�D���R�O�D�V�Õ�O�Õ�÷�Õ�G�Õ�U�����2�Ù�Ô): 

�2�× 
L �2�:�6
P �ã �*�5�¤ �; 
L �3�F
�ã
F �0�:�ê�á

�6 
E�ê�æ
�6�;


¥�t�0�:�ê�á�6 
E�ê�æ�6�;�6
�G���������������������������������������:�w�; 

 

�����2�Ù�Ô
L �2�:�6
P �ã �*�4�¤ �; 
L �3�F
�ã
F �0�ê�ê

�6


¥�t�0�ê�ê�8
�G���������������������������������������������������������������:�x�; 

Burada���� �:�š�; �D�ú�D�÷�Õ�G�D�N�L���J�L�E�L���L�I�D�G�H���H�G�L�O�L�U��      

                  �3�:�T�; 
L
�5

�¾�6��
�ì �‡�š�’�@
F

�ì �.

�6
�A�@�U

�¶

�ë
�������������������������������������������������������������������������������������������:�y�; 

 

  

  �6�S�H�N�W�U�X�P�� �D�O�J�Õ�O�D�P�D�� �S�U�R�E�O�H�P�L�Q�L�Q�� �o�|�]�•�P�•�Q�G�H�� �H�Q�H�U�M�L 
�D�O�J�Õ�O�D�P�D�� �W�D�E�D�Q�O�Õ�� �\�|�Q�W�H�P�L�Q�� �E�D�ú�D�U�Õ�P�Õ�� �R�S�W�L�P�X�P�� �H�ú�L�N�� �G�H�÷�H�U 
�L�I�D�G�H�V�L�Q�L�Q�� �H�O�G�H�� �H�G�L�O�P�H�V�L�Q�H�� �E�D�÷�Õ�P�O�Õ�G�Õ�U���� �(�ú�L�N�� �G�H�÷�H�U�� �L�I�D�G�H�V�L�Q�H 
�E�D�÷�O�Õ�� �R�O�D�U�D�N�� �O�L�V�D�Q�V�O�Õ�� �N�X�O�O�D�Q�Õ�F�Õ�O�D�U�Õ�Q�� �Y�D�U�O�Õ�÷�Õ�Q�D�� �\�D�� �G�D�� �\�R�N�O�X�÷�X�Q�D 
�N�D�U�D�U�� �Y�H�U�L�O�L�U���� �8�\�J�X�Q�� �E�L�U�� �H�ú�L�N�� �G�H�÷�H�U�� �H�O�G�H�� �H�G�L�O�H�P�H�P�H�V�L�� �V�L�V�W�H�P
�D�O�J�Õ�O�D�P�D���E�D�ú�D�U�Õ�P�Õ�Q�G�D���L�V�W�H�Q�P�H�\�H�Q���G�•�ú�•�ú�O�H�U�H���Q�H�G�H�Q���R�O�D�F�D�N�W�Õ�U��

B. �(�ú�L�N���'�H�÷�H�U���%�H�Oirleme

  �6�S�H�N�W�U�X�P���D�O�J�Õ�O�D�P�D���S�U�R�E�O�H�P�L�Q�L�Q���E�D�ú�D�U�Õ�P�Õ�Q�Õ�Q���L�ú�D�U�H�W���J�•�U�•�O�W�• 
�R�U�D�Q�Õ�� ���6�1�5���¶�\�H�� �E�D�÷�Õ�P�O�Õ�� �R�O�G�X�÷�X�� �J�|�U�•�O�P�•�ú�W�•�U���� �<�D�S�Õ�O�D�Q 
�o�D�O�Õ�ú�P�D�O�D�U�G�D�� �H�Q�H�U�M�L�� �D�O�J�Õ�O�D�P�D�� �V�L�V�W�H�P�L�Q�L�Q�� �E�D�ú�D�U�Õ�P 
�S�H�U�I�R�U�P�D�Q�V�Õ�Q�Õ�Q�� �6�1�5�¶�L�Q�� �S�R�]�L�W�L�I�� �R�O�G�X�÷�X�� �\�H�U�O�H�U�G�H�� �\�•�N�V�H�N�� 
�Q�H�J�D�W�L�I�� �R�O�G�X�÷�X�� �G�•�ú�•�N�� �6�1�5�� �U�H�M�L�P�L�Q�G�H�� �L�V�H yeterince  iyi 
�R�O�P�D�G�Õ�÷�Õ�� �J�|�]�O�H�Q�P�L�ú�W�L�U���� �3�U�D�W�L�N�� �X�\�J�X�O�D�P�D�O�D�U�G�D�� �K�H�U�� �E�L�U�� �E�L�O�L�ú�V�H�O 
�N�X�O�O�D�Q�Õ�F�Õ�G�D���D�O�Õ�Q�D�Q���V�L�Q�\�D�O���J�L�]�O�L���E�L�U�L�Q�F�L�O���W�H�U�P�L�Q�D�O���S�U�R�E�O�H�P�O�H�U�L�Q�L�Q
�\�D�Q�Õ���V�Õ�U�D���V�R�O�P�D���Y�H���J�|�O�J�H�O�H�P�H�G�H�Q���N�D�\�Q�D�N�O�D�Q�D�Q���E�H�O�L�U�V�L�]�O�L�N�O�H�U�L�Q



�.�R�o�N�D�\�D���Y�H���'�H�Y�H�O�L, �%�L�O�L�ú�V�H�O���5�D�G�\�R���$�÷�O�D�U�Õ�Q�G�D���6�S�H�N�W�U�X�P���$�O�J�Õ�O�D�P�D���L�o�L�Q���d�H�Y�U�L�P�L�o�L �g�÷�U�H�Q�P�H���$�O�J�R�U�L�W�P�D�V�Õ�Q�D���'�D�\�D�O�Õ���2�S�W�L�P�X�P���(�ú�L�N���0�R�G�H�O�L, 
ISAS2018, �$�Q�W�D�O�\�D���7�•�U�N�L�\�H 

�H�W�N�L�O�H�Q�H�E�L�O�L�U���� �%�X�Q�X�Q�O�D�� �E�L�U�O�L�N�W�H�� �o�R�÷�X�� �\�D�N�O�D�ú�Õ�P�G�D�� �J�•�U�•�O�W�• 
�J�•�F�•�Q�•�Q�� �N�H�V�L�Q�O�L�N�O�H�� �E�L�O�L�Q�G�L�÷�L�� �Y�D�U�V�D�\�Õ�O�Õ�U���� �$�Q�F�D�N���� �S�U�D�W�L�N�W�H��
�J�•�U�•�O�W�•�� �J�•�F�•�� �D�O�J�Õ�O�D�P�D�� �]�D�P�D�Q�Õ�� �Y�H�� �N�R�Q�X�P�X�Q�D�� �E�D�÷�O�Õ�� �R�O�D�U�D�N��
�G�H�÷�L�ú�H�E�L�O�L�U���� �%�X�� �G�X�U�X�P�� �J�•�U�•�O�W�•�� �E�H�O�L�U�V�L�]�O�L�÷�L�� �R�O�D�U�D�N�� �W�D�Q�Õ�P�O�D�Q�Õ�U����
�%�X�� �Q�H�G�H�Q�O�H�� �H�Q�H�U�M�L�� �D�O�J�Õ�O�D�P�D�� �W�H�N�Q�L�÷�L�� �N�X�O�O�D�Q�Õ�O�D�Q�� �V�S�H�N�W�U�X�P��
�D�O�J�Õ�O�D�P�D�� �P�R�G�H�O�O�H�U�L�Q�G�H�� �D�O�J�Õ�O�D�\�Õ�F�Õ�Q�Õ�Q�� �G�•�ú�•�N�� �6�1�5�� �U�H�M�L�P�L�Q�G�H��
�S�H�U�I�R�U�P�D�Q�V�Õ�� �V�L�V�W�H�P�� �E�D�ú�D�U�Õ�P�Õ�� �D�o�Õ�V�Õ�Q�G�D�Q�� �V�R�Q�� �G�H�U�H�F�H�� �|�Q�H�P�O�L�G�L�U��
[16], [17]. 
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1. Biri�Q�F�L�O�� �N�X�O�O�D�Q�Õ�F�Õ�Q�Õ�Q�� ���3�8���� �Y�D�U�O�Õ�÷�Õ�Q�Õ�� �J�|�V�W�H�U�H�Q�� �+1 hipotezi 
�D�O�W�Õ�Q�G�D���� �D�O�J�Õ�O�D�P�D�� �R�O�D�V�Õ�O�Õ�÷�Õ���2�×�¶�G�L�U���� �%�L�U�L�Q�F�L�O�� �N�X�O�O�D�Q�Õ�F�Õ�O�D�U�Õ�Q��
�S�D�U�D�]�L�W�� �H�W�N�L�O�H�U�L�Q�G�H�Q�� �\�H�W�H�U�L�Q�F�H�� �N�R�U�X�Q�P�D�V�Õ�� �L�o�L�Q���2�×�¶�Q�L�Q��
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�R�O�D�U�D�N�� �Y�H�U�L�O�P�L�ú�W�L�U���� �(�Q�H�U�M�L�� �G�H�W�H�N�W�|�U�•�� �L�o�L�Q�� �H�ú�L�N�� �G�H�÷�H�U�L��
belirlenirken �2�Ù�Ô ile �2�× �D�U�D�V�Õ�Q�G�D�N�L���G�H�Q�J�H���G�•�ú�•�Q�•�O�P�H�O�L�G�L�U�����2�Ù�Ô 
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�R�O�D�U�D�N�� �D�O�J�Õ�O�D�P�D�� �S�H�U�I�R�U�P�D�Q�V�Õ�� �E�•�\�•�N�� �|�O�o�•�G�H�� �G�•�ú�H�U���� �%�X�U�D�G�D��
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�W�D�Q�Õ�P�O�D�Q�P�Õ�ú�W�Õ�U [18]. 

�7�R�S�O�D�P���K�D�W�D���R�O�D�V�Õ�O�Õ�÷�Õ���2�Ù�Ô  ve Pm �D�÷�Õ�U�O�Õ�N�O�D�U���W�R�S�O�D�P�Õ�Q�G�D�Q�� 

                                
�2�Ø
L �2�*�4�2�Ù�Ô
E�2�*�5�2�à ���������������������������������������������������������������������������������������������������������������:�s�u�; 

Minimize etme probleminden faydalanarak; 

�ã
L �=�N�C�I�E�J�� 
k�2�*�4�2�Ù�Ô
E�2�*�5�2�à 
o���������������������������������������������������������������������:�s�v�; 

�R�S�W�L�P�L�]�H���H�ú�L�N���G�H�÷�H�U�L���L�o�L�Q���� 

�@�2�Ù�Ô

�@�ã

E

�@�2�à
�@�ã


L �r�����������������������������������������������������������������������������������������������������������������������������������������:�s�w�; 

 
�ò�6�2�Ø
�ò�ã�6


O�r�����������������������������������������������������������������������������������������������������������������������������������������������������������������:�s�x�; 

�2�Ù�Ô ve �2�à  den; 

                           

�@�2�Ù�Ô

�@�ã

L 
F

�s

�¾�t�è�ê�4
�A

�?�F
�:�µ�?�œ�, �;

�.

�¾�6�� �,
�G
�����������������������������������������������������������������������������������������:�s�y�; 

�@�2�à
�@�ã


L 
F
�s

�¾�t�è�ê�5
�A

�?�F
�:�µ�?�œ�-�;�.

�¾�6�� �-
�G
���������������������������������������������������������������������������������������������:�s�z�; 

�����������������������¶�G�H�N�L�� �G�H�Q�N�O�H�P�O�H�U�G�H�Q�� �I�D�\�G�D�O�D�Q�Õ�O�D�U�D�N�� �H�ú�L�N�� �G�H�÷�H�U��
�L�I�D�G�H�V�L���D�ú�D�÷�Õ�G�D�N�L���J�L�E�L���\�H�Q�L�G�H�Q���W�D�Q�Õ�P�O�D�Q�Õ�U�� 

�ã
L

F�>
E�¾�>
F�=�?

�=
���������������������������������������������������������������������������������������������������������������������������:�s�{�; 

�'�H�Q�N�O�H�P�H���D�L�W���D���E���Y�H���F���N�D�W�V�D�\�Õ�O�D�U�Õ���L�V�H�������� 

�=
L �ê�5
�6 
E�ê�4

�6�������������������������������������������������������������������������������������������������������������������������������������������������:�t�r�; 

�>
L �ê�4
�6�ä�5 
F �ê�5

�6�ä�4�������������������������������������������������������������������������������������������������������������������������������:�t�s�; 

�?
L �ê�5
�6�ä�4 
E�ê�4

�6�ä�5 
F
�ê�5

�6�ê�4
�6

�Ž�•�@
�ê�5
�ê�4

�A
���������������������������������������������������������������������������������������������:�t�t�; 

�R�O�D�U�D�N���Y�H�U�L�O�P�L�ú�W�L�U���>�����@�� 

C. �d�H�Y�U�L�P�L�o�L �g�÷�U�H�Q�P�H���$�O�J�R�U�L�W�P�D�V�Õ���<�D�U�G�Õ�P�Õ�\�O�D���2�S�W�L�P�X�P��
�(�ú�L�N���'�H�÷�H�U���ø�I�D�G�H�V�L�Q�L�Q���(�O�G�H���(�G�L�O�P�H�V�L 

�2�S�W�L�P�X�P�� �H�ú�L�N�� �G�H�÷�H�U�� �L�I�D�G�H�V�L�Q�L�Q�� �H�O�Ge edilmesinde 
�R�O�X�ú�W�X�U�X�O�D�Q�� �V�L�V�W�H�P�� �P�R�G�H�O�L�� �o�R�N�� �|�Q�H�P�O�L�G�L�U���� �2�O�X�ú�W�X�U�X�O�D�Q��
�P�R�G�H�O�L�Q�� �G�H�÷�H�U�O�H�Q�G�L�U�L�O�P�H�V�L�� �G�R�÷�U�X�O�X�N�� �Y�H�� �J�H�U�o�H�N�� �S�R�]�L�W�L�I�� �R�U�D�Q��
�J�L�E�L�� �S�D�U�D�P�H�W�U�H�O�H�U�H�� �E�D�÷�Õ�P�O�Õ�G�Õ�U���� �%�X�Q�X�Q�O�D�� �E�L�U�O�L�N�W�H�� �J�H�U�L�\�H�� �G�|�Q�•�N��
�\�D�S�D�\�� �R�O�D�U�D�N�� �R�O�X�ú�W�X�U�X�O�D�Q�� �W�D�K�P�L�Q�� �Y�H�U�L�O�H�U�L�� �|�O�o�•�P�O�H�U�G�H��
�N�X�O�O�D�Q�Õ�O�D�U�D�N�� �J�H�U�o�Hk performans analiz edilebilir. Spektrum 
�D�O�J�Õ�O�D�P�D�� �S�U�R�E�O�H�P�L�Q�L�Q�� �o�|�]�•�P�•�Q�G�H�� �N�X�O�O�D�Q�Õ�O�D�Q�� �H�Q�H�U�M�L�� �D�O�J�Õ�O�D�P�D��
�\�|�Q�W�H�P�L���E�D�ú�D�U�Õ�P�Õ���J�•�U�•�O�W�•���J�•�F�•�Q�H���J�|�U�H���W�D�Q�Õ�P�O�D�Q�D�Q���H�ú�L�N���G�H�÷�H�U�H��
�E�D�÷�Õ�P�O�Õ�G�Õ�U���� �ù�H�N�L�O�� ���¶�G�H�� �R�O�D�V�Õ�O�Õ�N�� �G�D�÷�Õ�O�Õ�P�� �H�÷�U�L�V�L�Q�G�H�� �J�|�V�W�H�U�L�O�G�L�÷�L��
�J�L�E�L���\�D�Q�O�Õ�ú���D�O�J�Õ�O�D�P�D���R�O�D�V�Õ�O�Õ�÷�Õ�����2�Ù�Ô�����Y�H���K�D�W�D�O�Õ���D�O�J�Õ�O�D�P�D���R�O�D�V�Õ�O�Õ�÷�Õ��
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�2�O�X�ú�W�X�U�X�O�D�Q���V�Õ�Q�Õ�I�O�D�U���E�L�U�� �Y�H�� �L�N�L�Q�F�L�O���W�L�S�� �K�D�W�D�O�D�U���G�L�N�N�D�W�H�� �D�O�Õ�Q�D�U�D�N��
�D�O�J�Õ�O�D�P�D�� �S�H�U�I�R�U�P�D�Q�V�O�D�U�Õ�� �E�D�ú�D�U�Õ�P�� �G�•�]�H�\�O�H�U�L�Q�H�� �J�|�U�H��
�G�H�U�H�F�H�O�H�Q�G�L�U�L�O�L�U���� �%�D�ú�D�U�Õ�O�Õ�� �R�O�D�Q�� �V�Õ�Q�Õ�I�O�D�U�Õ�Q�� �E�D�ú�D�U�Õ�P�� �G�•�]�H�\�O�H�U�L�Q�L��
�D�U�W�Õ�U�P�D�N�� �L�o�L�Q���� �K�D�W�D�� �H�W�N�L�� �D�Q�D�O�L�]�L�� �\�D�S�Õ�O�D�U�D�N�� �K�D�W�D�� �N�D�W�V�D�\�Õ�O�D�U�Õ�� �Y�H��
�D�÷�Õ�U�O�Õ�N�� �G�L�]�L�O�H�U�L�� �H�O�G�H�� �H�G�L�O�P�L�ú�W�L�U���� �$�÷�Õ�U�O�Õ�N�� �G�L�]�L�O�H�U�L�� �\�D�U�G�Õ�P�Õ�\�O�D�� �E�L�U��
�L�\�L�O�H�ú�W�L�U�P�H�� �I�D�N�W�|�U�•�� �W�D�Q�Õ�P�O�D�Q�P�Õ�ú�W�Õ�U���� �'�D�K�D�� �V�R�Q�U�D�� �\�D�U�Õ�O�D�P�D�� �Y�H��
�L�N�L�\�H�� �E�|�O�P�H�� �\�|�Q�W�H�P�L�� �N�X�O�O�D�Q�Õ�O�D�U�D�N�� �U�D�V�W�J�H�O�H�� �•�U�H�W�L�O�H�Q�� �J�•�U�•�O�W�•��
�V�•�U�H�o�O�H�U�L�� �L�o�L�Q�� �R�S�W�L�P�X�P�� �H�ú�L�N�� �G�H�÷�H�U�� �L�I�D�G�H�V�L�� �L�\�L�O�H�ú�W�L�U�P�H�� �I�D�N�W�|�U�•��
�E�D�÷�Õ�P�O�Õ�� �R�O�D�U�D�N�� �\�H�Q�L�G�H�Q�� �W�D�Q�Õ�P�O�D�Q�P�Õ�ú�W�Õ�U�����d�H�Y�U�L�P�L�o�L �|�÷�U�H�Q�P�H��
�D�O�J�R�U�L�W�P�D�V�Õ�� �\�D�U�G�Õ�P�Õ�\�O�D�� �R�S�W�L�P�X�P�� �H�ú�L�N�� �G�H�÷�H�U�� �L�I�D�G�H�V�L�Q�L�Q�� �H�O�G�H��
�H�G�L�O�P�H�V�L�Q�H�� �L�O�L�ú�N�L�Q�� �L�ú�O�H�P�� �E�D�V�D�P�D�N�O�D�U�Õ�� �D�ú�D�÷�Õ�G�D�� �V�Õ�U�D�V�Õ�\�O�D��
�Y�H�U�L�O�P�L�ú�W�L�U���� 

�$�ú�D�P�D���� �<�D�Q�O�Õ�ú���D�O�J�Õ�O�D�P�D���R�O�D�V�Õ�O�Õ�÷�Õ���L�O�H���K�D�W�D�O�Õ���D�O�J�Õ�O�D�P�D���R�O�D�V�Õ�O�Õ�÷�Õ��
�D�U�D�V�Õ�Q�G�D�N�L���L�O�L�ú�N�L�Q�L�Q���L�Q�F�H�O�H�Q�P�H�V�L���Y�H���D�÷�Õ�U�O�Õ�N���G�L�]�L�O�H�U�L���\�D�U�G�Õ�P�Õ�\�O�D��
�E�L�U���L�\�L�O�H�ú�W�L�U�P�H���N�D�W�V�D�\�Õ�Q�Õ�Q���H�O�G�H���H�G�L�O�P�H�V�L���� 

�������$�G�Õ�P�����+�H�U���E�L�U�����1i,Pi�����G�H�÷�H�U�O�H�U�L���E�H�O�L�U�O�H�Q�L�U���Y�H���V�Õ�Q�Õ�I�O�D�U��
�R�O�X�ú�W�X�U�X�O�X�U�� 

�������ø�N�L���V�Õ�Q�Õ�I�D���D�L�W���N�U�L�W�L�N���H�ú�L�N���G�H�÷�H�U���L�I�D�G�H�O�H�U�L���W�D�Q�Õ�P�O�D�Q�Õ�U�� 

�������ø�N�L���H�ú�L�N���G�H�÷�H�U���D�U�D�V�Õ�Q�G�D�N�L���J�U�L���D�O�D�Q���L�o�H�U�L�Q�G�H�����;���������«�«��,Xn) alt 
�V�Õ�Q�Õ�I���R�O�X�ú�W�X�U�X�O�X�U�� 

�������$�G�Õ�P�����+�H�U���E�L�U���D�O�W���V�Õ�Q�Õ�I���L�o�L�Q���D�÷�Õ�U�O�Õ�N�O�D�U���W�D�Q�Õ�P�O�D�Q�Õ�U������) 

�������$�G�Õ�P�����$�÷�Õ�U�O�Õ�N�O�D�U�Õ�Q���R�U�W�D�O�D�P�D�V�Õ���E�X�O�X�Q�X�U�� 
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���������������������������������������������������������������������������������������������������������������������������������������:�t�u�; 

�������$�G�Õ�P�����9�H�U�L�O�H�U���V�Õ�Q�Õ�I�O�D�Q�G�Õ�U�Õ�O�Õ�U���Y�H���W�R�S�O�D�P���K�D�W�D���R�U�D�Q�Õ���H�O�G�H��
edilir.  
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Í �S�ç�?�Ü�������������������������������������������������������������������������������������������������������������:�t�v�;

�Ç

�Ü�@�4

 

�?�Ü�������� 
L 
\
�r�á���������D�ç�:�*�ç�á�: �Ü�á�;�Ü�á�2�Ü�; 
L �U�Ü
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�������6�Õ�Q�Õ�I�O�D�Q�G�Õ�U�P�D���R�O�D�V�Õ�O�Õ�N�O�D�U�Õ���Y�H���R�U�D�Q�O�D�U�Õ���V�Õ�U�D�V�Õ���L�O�H�� 
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p�Û�/�%�%���������������������������������������������������������:�u�u�; 

  ������ �$�ú�D�P�D�� Bolzano ya  da �\�D�U�Õ�O�D�P�D�� �Y�H�� �L�N�L�\�H�� �E�|�O�P�H�� �\�|�Q�W�H�P�L 
�R�O�D�U�D�N�� �L�I�D�G�H�� �H�G�L�O�H�Q�� �R�S�W�L�P�L�]�D�V�\�R�Q�� �W�H�N�Q�L�÷�L�� �N�X�O�O�D�Q�Õ�O�D�U�D�N�� �H�O�G�H 
�H�G�L�O�H�Q���D�O�Õ�F�Õ���J�•�F�•�Q�•�Q���D�O�W���Y�H���•�V�W���V�Õ�Q�Õ�U�O�D�U�Õ���N�X�O�O�D�Q�Õ�O�D�U�D�N���R�S�W�L�P�X�P
e�ú�L�N���G�H�÷�H�U�L���\�H�Q�L�G�H�Q���W�D�Q�Õ�P�O�D�Q�Õ�U.   



�.�R�o�N�D�\�D���Y�H���'�H�Y�H�O�L, �%�L�O�L�ú�V�H�O���5�D�G�\�R���$�÷�O�D�U�Õ�Q�G�D���6�S�H�N�W�U�X�P���$�O�J�Õ�O�D�P�D���L�o�L�Q���d�H�Y�U�L�P�L�o�L �g�÷�U�H�Q�P�H���$�O�J�R�U�L�W�P�D�V�Õ�Q�D���'�D�\�D�O�Õ���2�S�W�L�P�X�P���(�ú�L�N���0�R�G�H�O�L, 
ISAS2018, �$�Q�W�D�O�\�D���7�•�U�N�L�\�H 
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�•�‹�•���:�A�J�A�N�C�U�Ü�; 
E�•�ƒ�š���:�A�J�A�N�C�U�Ü�;�;

�t

h�������:�u�v�; 

������ �$�ú�D�P�D�� �$�O�J�Õ�O�D�P�D�� �S�H�U�I�R�U�P�D�Q�V�Õ�� �W�H�V�W�� �H�G�L�O�L�U���� �$�O�J�Õ�O�D�P�D��
�S�H�U�I�R�U�P�D�Q�V�Õ�Q�G�D���D�U�W�Õ�ú���Y�D�U�V�D���H�V�N�L���H�ú�L�N���G�H�÷�H�U�L�Q���\�H�U�L�Q�L���\�H�Q�L�V�L���D�O�Õ�U����
�%�X���L�ú�O�H�P���D�O�J�Õ�O�D�P�D���E�D�ú�D�U�Õ�P�Õ�Q�G�D���G�H�÷�L�ú�L�P���R�O�P�D�P�D�V�Õ���G�X�U�X�P�X�Q�G�D��
�V�R�Q�O�D�Q�G�Õ�U�Õ�O�Õ�U���� �%�X�Q�X�Q�� �V�R�Q�X�F�X�Q�G�D�� �R�S�W�L�P�X�P�� �H�ú�L�N�� �G�H�÷�H�U�� �H�O�G�H��
�H�G�L�O�P�L�ú���R�O�X�U�� 

 

III.  �%�$�ù�$�5�,�0 �$�1�$�/�ø�=�ø VE N�h�0�(�5�ø�. �6�2�1�8�d�/�$�5 

�6�S�H�N�W�U�X�P�� �E�R�ú�O�X�N�O�D�U�Õ�Q�Õ�Q�� �G�R�÷�U�X�� �E�L�U�� �ú�H�N�L�O�G�H�� �D�O�J�Õ�O�D�Q�P�D�V�Õ��
�E�L�O�L�ú�V�H�O�� �U�D�G�\�R�Q�X�Q�� �Y�H�U�L�P�O�L�� �E�L�U�� �ú�H�N�L�O�G�H�� �o�D�O�Õ�ú�P�D�V�Õ�� �L�o�L�Q�� �o�R�N��
�|�Q�H�P�O�L�G�L�U���� �%�X�� �E�|�O�•�P�G�H�� �|�Q�H�U�L�O�H�Q�� �H�Q�H�U�M�L�� �D�O�J�Õ�O�D�P�D�� �W�D�E�D�Q�O�Õ��
�o�H�Y�U�L�P�L�o�L �|�÷�U�H�Q�P�H�� �D�O�J�R�U�L�W�P�D�V�Õ�Q�Õ�Q�� �E�D�ú�D�U�Õ�P�Õ�� �I�D�U�N�O�Õ��
�V�|�Q�•�P�O�H�P�H�O�L�� �N�D�Q�D�O�O�D�U�� �L�o�L�Q���\�D�S�Õ�O�D�U�D�N�� �H�O�G�H�� �H�G�L�O�H�Q�� �V�R�Q�X�o�O�D�U��
�V�X�Q�X�O�P�X�ú�W�X�U���� 

�ù�H�N�L�O�� ���¶�G�H�� �6�1�5� -�����G�%�� �Y�H�� �/� �������� �|�U�Q�H�N�O�H�Pe �L�o�L�Q���\�D�Q�O�Õ�ú��
�D�O�D�U�P�� �R�O�D�V�Õ�O�Õ�÷�Õ�Q�D�� �N�D�U�ú�Õ�O�Õ�N�� �J�H�O�H�Q�� �D�O�J�Õ�O�D�P�D�� �R�O�D�V�Õ�O�Õ�÷�Õ�Q�D�� �L�O�L�ú�N�L�Q 
�D�O�Õ�F�Õ�� �L�ú�O�H�W�L�P�� �N�D�U�D�N�W�H�U�L�V�W�L�N�� �H�÷�U�L�V�L�� ���5�2�&������ �$�:�*�1��kanal �L�o�L�Q��
�H�O�G�H���H�G�L�O�P�L�ú�W�L�U��  

 
�ù�H�N�L�O���������$�:�*�1���N�D�Q�D�O �L�o�L�Q���5�2�&���(�÷�U�L�V�L 

�ù�H�N�L�O�� ���¶�G�H�� �6�1�5� -�����G�%�� �Y�H�� �/� �������� �|�U�Q�H�N�O�H�Pe �L�o�L�Q���\�D�Q�O�Õ�ú��
�D�O�D�U�P�� �R�O�D�V�Õ�O�Õ�÷�Õ�Q�D�� �N�D�U�ú�Õ�O�Õ�N�� �J�H�O�H�Q�� �D�O�J�Õ�O�D�P�D�� �R�O�D�V�Õ�O�Õ�÷�Õ�Q�D�� �L�O�L�ú�N�L�Q 
�D�O�Õ�F�Õ�� �L�ú�O�H�W�L�P�� �N�D�U�D�N�W�H�U�L�V�W�L�N�� �H�÷�U�L�V�L�� ���5�2�&������ �5�D�\�O�H�L�J�K�� �N�D�Q�D�O�� �L�o�L�Q��
�H�O�G�H���H�G�L�O�P�L�ú�W�L�U���� 

 
�ù�H�N�L�O���������5�D�\�O�H�L�J�K���N�D�Q�D�O���L�o�L�Q���5�2�&���(�÷�U�L�V�L 

�ù�H�N�L�O�� ���¶�G�D�� �6�1�5� -�����G�%���� �P� ���� �Y�H�� �/� �������� �|�U�Q�H�N�O�H�Pe �L�o�L�Q��
�\�D�Q�O�Õ�ú�� �D�O�D�U�P�� �R�O�D�V�Õ�O�Õ�÷�Õ�Q�D�� �N�D�U�ú�Õ�O�Õ�N�� �J�H�O�H�Q�� �D�O�J�Õ�O�D�P�D�� �R�O�D�V�Õ�O�Õ�÷�Õ�Q�D��

�L�O�L�ú�N�L�Q �D�O�Õ�F�Õ�� �L�ú�O�H�W�L�P�� �N�D�U�D�N�W�H�U�L�V�W�L�N�� �H�÷�U�L�V�L�� ���5�2�&������ �1�D�N�D�J�D�P�L-m 
�N�D�Q�D�O���L�o�L�Q���H�O�G�H���H�G�L�O�P�L�ú�W�L�U�� 

 
�ù�H�N�L�O 6. Nakagami-m �N�D�Q�D�O���L�o�L�Q���5�2�&���(�÷�U�L�V�L�� 

 �$�\�U�Õ�F�D���� �,�(�(�(�� �������������� �:�5�$�1�� �E�L�O�L�ú�V�H�O�� �U�D�G�\�R�� �V�W�D�Q�G�D�U�G�Õ��
�G�L�N�N�D�W�H�� �D�O�Õ�Q�D�U�D�N���� ���2�Ù�Ô=�������� �L�o�L�Q�� �H�ú�L�N�� �G�H�÷�H�U�� �Y�H�� �D�O�J�Õ�O�D�P�D��
�R�O�D�V�Õ�O�Õ�N�O�D�U�Õ���O�L�W�H�U�D�W�•�U�G�H���|�Q�H�U�L�O�H�Q���G�L�Q�D�P�L�N���H�ú�L�N���G�H�÷�H�U���P�R�Geli ile 
�N�D�U�ú�Õ�O�D�ú�W�Õ�U�P�D�O�Õ�� �R�O�D�U�D�N�� �7ablo.1, Tablo.2 ve T�D�E�O�R�����¶�G�H��
�Y�H�U�L�O�P�L�ú�W�L�U�� 

Tablo 1. AWGN Kan�D�O���L�o�L�Q���H�ú�L�N���G�H�÷�H�U���Y�H���D�O�J�Õ�O�D�P�D���R�O�D�V�Õ�O�Õ�÷�Õ 

�2�Ù�Ô=0.1 �$�O�J�Õ�O�D�P�D���2�O�D�V�Õ�O�Õ�÷�Õ��
�:�2�×�; 

�'�L�Q�D�P�L�N���(�ú�L�N���'�H�÷�H�U�L����d) 1.0573 0.7250 

�d�H�Y�U�L�P�L�o�L �g�÷�U�H�Q�P�H �(�ú�L�N��
�'�H�÷�H�U�L����yeni) 

1.0499 0.7643 

 

Tablo �������5�D�\�O�H�L�J�K���.�D�Q�D�O���L�o�L�Q���H�ú�L�N���G�H�÷�H�U���Y�H���D�O�J�Õ�O�D�P�D���R�O�D�V�Õ�O�Õ�÷�Õ 

�2�Ù�Ô=0.1 �$�O�J�Õ�O�D�P�D���2�O�D�V�Õ�O�Õ�÷�Õ��
�:�2�×�; 

�'�L�Q�D�P�L�N���(�ú�L�N���'�H�÷�H�U�L����d) 15.9872 0.1890 

�d�H�Y�U�L�P�L�o�L �g�÷�U�H�Q�P�H �(�ú�L�N��
�'�H�÷�H�U�L����yeni) 

14.6324 0.2538 

 

Tablo 3. Nakagami-�P���.�D�Q�D�O���L�o�L�Q���H�ú�L�N���G�H�÷�H�U���Y�H���D�O�J�Õ�O�D�P�D���R�O�D�V�Õ�O�Õ�÷�Õ 

�2�Ù�Ô=0.1 �$�O�J�Õ�O�D�P�D���2�O�D�V�Õ�O�Õ�÷�Õ��
�:�2�×�; 

�'�L�Q�D�P�L�N���(�ú�L�N���'�H�÷�H�U�L����d) 518.0252 0.6803 

�d�H�Y�U�L�P�L�o�L �g�÷�U�H�Q�P�H �(�ú�L�N��
�'�H�÷�H�U�L����yeni) 

516.7996 0.6885 
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Abstract �± Multiple imputation (MI) is increasingly being used as a sophisticated tool to handle missing data in the recent 
years. The standard MI techniques use Bayesian sampling methods for making posterior draws for the imputations and analyse 
the imputed data sets under a frequentist framework. However, the software packages that are used to implement these 
techniques are not yet fully flexible to account for the non-normality of the incomplete variables in repeatedly measured data 
sets. Multiple imputation can be performed in a fully Bayesian modelling context, which offers a flexible alternative in terms 
of fit ting hierarchical non-normal imputation models. This work is motivated by an observational cohort study which consists 
of different types of incomplete time-varying variables, such as skewed continuous, ordered and unordered categorical 
variables. These variables were imputed using hierarchical Bayesian imputation models, such as multivariate truncated normal, 
gamma, multinomial and logistic. The estimates of the analysis model obtained with fully Bayesian imputation method were 
compared to standard MI methods, which assume normality of the incomplete variables. In addition, the performance of the 
fully Bayesian imputation was evaluated with a simulation study, under different settings of incomplete data.   
 
 
Keywords �± missing data, multiple imputation, Bayesian imputation, repeated measures, missing at random 
 

I. INTRODUCTION 

       Missingness is a very common problem in repeated 
measures studies, especially when there are vulnerable 
patients which are difficult to follow. Multiple imputation 
(MI) is increasingly being used as a sophisticated tool to 
handle missing data in the recent years [1]. The standard MI 
techniques use Bayesian sampling methods for making 
posterior draws for the imputations and analyse the imputed 
data sets under a frequentist framework. However, the 
software packages that are used to implement these 
techniques are not yet fully flexible to account for the non-
normality of the incomplete variables in repeatedly measured 
data sets. Multiple imputation can be performed in a fully 
Bayesian modelling context, which offers a flexible 
alternative in terms of fitting hierarchical non-normal 
imputation models as well as specifying a correlation 
structure which conforms to the true correlation of the 
repeatedly measured data set [2].  

 In this study, the estimates of the analysis model obtained 
with fully Bayesian imputation method were compared to 
standard MI methods, which assume normality of the 
incomplete variables. In addition, the performance of the 
fully Bayesian imputation was evaluated with a simulation 
study, under different settings of incomplete data.  

. 

II. MOTIVATING DATA SET 

The continuity of care data was collected to investigate 
the association between continuity of cancer care and various 

health outcomes. It was an observational cohort study with 
199 cancer patients, assessed at 5 time points over 12 months. 
51% of the time points had at least one incomplete variable, 
and 15% of the time points had outcome fully observed but at 
least one incomplete explanatory variable. In Table 1 the 
variables are described. The study outcome was a continuous 
variable, with a 39% of missingness. The explanatory 
variables health need scores are continuous but has skewed 
distributions. They are repeatedly measured and have 
significant amount of missingness. The repeatedly measured 
categorical variables include mental health score and 
treatment phase.   

Table 1. Descriptives of the data set 

Variable Description  Variable type 
Mean 
(SD) 

% of 
missing 
values 

concare 
Continuity of 
care score Normal 50.6 

(9.4) 39.1 

phys 
Physical need 
score Right skewed 10.7 

(4.7) 34.6 

psyc 
Psychological 
need score Right skewed 19.6 

(8.6) 35.7 

hltsys 
Health system 
need score Right skewed 19.2 

(6.7) 35.9 

satis 
Satisfaction 
score Left skewed 41.5 

(7.8)    34.7 

ghq 
Mental health 
status Binary -    36.1 

trtphase Treatment phase Categorical -    32.8 
site Cancer site Categorical -     0.0 
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III.  MATERIALS AND METHOD 

      Multiple Imputation replaces each missing value with a 
set of plausible values that represent the uncertainty about the 
right value to impute, via imputation models. These multiply 
imputed data sets are then analysed by using standard 
procedures for complete data and combining the results from 
these analyses [1]. 

A. Multiple Imputation using Multivariate Normal 
Imputation Models (MVNI) 

 
MVNI uses a hierarchical multivariate normal imputation 

model which treats the incomplete variables as multivariate 
responses of the imputation model [3]. Binary and ordinal 
variables are imputed assuming a latent normal structure via a 
probit link which links into the multivariate normal 
imputation model. For imputing a nominal variable, say X1 
with s categories, s independent latent normal variables are 
generated according to a probability rule [4]. At each MCMC 
update a latent normal value is drawn and the missing values 
in X1 are imputed using the probability rule.  

The analysis model is defined as a random intercepts 
model: 
concareij � �� ��0���� ��1physij ���� ��2psycij ���� ��3hltsysij ���� ��4satisij + 
��5ghqij ������6trtphaseij����7lungij ������8colorectalij ������9periodij + ui 
+ eij,  
eij�a�1���������1e

2),  
uj�a�1���������1u

2�������L� ���������������������D�Q�G���M� �����«��������������������  
 

B. Imputation by Chained Equations (ICE) 

ICE  uses univariate or in other words separate regression 
models which treats each incomplete variable as response. 
Software is developed for imputing repeatedly measured 
continuous variables using random-effects imputation models 
in R software (Random-effects ICE) [5]. However when there 
are incomplete binary/categorical variables in dataset, there is 
no software implementation which fits random-effects 
logistic imputation models. Therefore fixed effects univariate 
imputation models are used for imputing repeatedly measured 
variables. However, using fixed effects imputation models 
requires an adjustment for repeated measurements.  

Therefore the repeated measurements data set is 
�F�R�Q�Y�H�U�W�H�G�� �W�R�� �µ�Z�L�G�H�¶�� �I�R�U�P�D�W���� �7�K�H�Q�� �V�H�S�D�U�D�W�H�� �I�L�[�H�G-effects 
imputation models for each time point are fitted, and    
preceding and following time points are used as predictors in 
the imputation model [6]. 

C. Bayesian MI with univariate hierarchical imputation 
models 

As the standard MI methods have limitations in terms of 
imputing non-normally distributed repeatedly measured 
incomplete variables, a fully Bayesian imputation models are 
proposed as they offer a flexible alternative in terms of fitting 
hierarchical non-normal imputation models [2,7]. For right 
skewed variables (i.e. phys, psyc and hltsys) univariate 
gamma imputation models are used as follows: 
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where a �� �:�J�“�,
�g�k�n�á�P�“�,

�g�k�n�. �; prior is specified for the random 
intercept �@�4�g. Covariance structure is imposed on the inverse 
of the variance, i.e. precision parameter �2, with Gamma(0.01, 
0.01) prior. Non-informative �� �:�r�á�s�r�: �; priors were specified 
for the regression coefficients, �@�i (k=1,2,3,4) and �J�“�,

�g�k�n.  
For the other skewed variables the following imputation 

models are used: 
�x skewed variableLeft satis: Truncated normal 
imputation model. 
�x Binary variable ghq: Logistic imputation model 
�x Categorical variable trtphase: Multinomial logistic 
imputation model  
 

IV.  RESULTS 

The continuity of cancer care data set is analysed using 
different MI methods. Data analysis with Bayesian and 
MVNI  methods provided significantly different results. The 
data set could not be analysed with ICE, due to overfitting 
problem in the data set.  

 
Table 2. Results from the case study 

 
Analysis Method 

 
Bayesian MI MVNI  

Variables �Ú���Þ SE(�Ú���Þ) �Ú���Þ SE(�Ú���Þ) 
phys -0.140 0.128 -0.198 0.131 

psyc -0.169 0.041 -0.207 0.049 

hltsys -0.077 0.056 -0.060 0.058 

satis  0.498 0.057 0.394 0.068 

ghq = 1 -2.047 1.050 -1.619 1.017 

trtphase = 1 -3.027 1.273 -1.573 1.506 

trtphase = 2 -3.695 1.339 -1.275 1.650 

trtphase = 3 -0.222 0.793 0.951 1.819 

trtphase = 4 -0.803 1.889 2.362 2.226 

 
In order to evaluate the performance of the fully Bayesian 

MI in the case of non-normally distributed incomplete 
repeatedly measured explanatory variables a simulation study 
is conducted and the results are compared with all available 
case analysis (AC), MVNI and ICE.  

 
Simulation Strategy: 1000 data sets with 199 subjects 

were simulated according to: 
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H�L�D�U�O�Ü�Ý
F �r�ä�s�y�w
H�L�O�U�?�Ü�Ý
F �r�ä�r�z�w 

H�D�H�P�O�U�O�Ü�Ý
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E�A�Ü�Ý 
with eij~N(0, 0.72), uj~N(0, 0.42�������L� ���������������������D�Q�G���M� �����«���� 
 
Missing at random (MAR) data were generated with 50% 

of the time points having missing values. The missingness in 
each variable was imposed using logistic models that defines 
probability of missingness. 



Kalaycioglu., A Bayesian imputation approach for handling missing data in repeatedly measured categorical variables, ISAS2018, Antalya, 
Turkey 

The simulation study showed that for incomplete binary 
variables MVNI assuming normality provides biased results, 
whereas imputing these variables using the univariate 
Bayesian logistics models as imputation models provided 
almost unbiased results (Fig. 1). For imputing the skewed 
incomplete variables, univarite Bayesian non-normal 
imputaion models provided the least biased results in general. 
The results of the simulations were also compared in terms of 
coverage and root mean squred errors of the resgression 
coefficients of the analysis model. For handling non-normal 
and categorical incomplete variables the proposed fully 
Bayesian imputation models were appeared to have the 
highest coverage and root mean squared error rates compared 
to standard MI methods and AC analysis.  

 

 

 
Fig. 1. Box-plots of absolute bias obtained with different 

methods. 

V. CONCLUSION 

In this study, a fully Bayesian MI is proposed for 
handling non-normally distributed incomplete variables. 
The simulation study showed promising results in the 
favour of the proposed methodology. That is, the 
Bayesian MI may be preferable when there is a mixture of 
incomplete continuous and categorical variables in the 
repeatedly measured data, particularly for categorical 
variables. The Bayesian method also offers flexibility 
regarding the choice of distributions for the continuous 
variables, which may be useful when handling non-
normal continuous variables with missing values. It is 
important to consider the appropriateness of the chosen 
distributions carefully, as an incorrect choice may lead to 
bias. 
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Anahtar Kelimeler- �%�H�O�L�V�Õ�U�P�D�����H�O���G�R�N�X�P�D�V�Õ�� motif, �K�D�O�Õ�����$�N�V�D�U�D�\ 

 

AKSARAY -�%�(�/�ø�6�,�5�0�$���2�)��WEAVINGS  
Abstract �± Tapestries; As well as being in many parts of Anatolia, Aksaray and its surroundings have a long tradition. Aksaray 
is a famous carpet center since the Seljuk period. This tradition continued during the Ottoman period. The main material of the 
carpet is wool, and the wool obtained by shearing from the sheep once a year is used as raw material in the weeds because they 
live in mountain and plain villages of Aksaray and they are dealing with sheep breeding. Aksaray has been known as one of the 
weaving centers since centuries. As for  
 
�$�N�V�D�U�D�\���F�D�U�S�H�W�V�����7�D�ú�S�Õ�Q�D�U���Z�H�D�Y�H�V���D�U�H the first to come to mind. However, it seems that this is not the case in field research. In 
Aksaray there are weaving zones, weaving names and motifs whose name is not known or even never heard. One of them is 
�%�H�O�L�V�Õ�U�P�D���W�R�Z�Q�� 
 
�,�Q�� �%�H�O�L�V�Õ�U�P�D�� �Y�L�O�O�D�J�H�� �W�K�H�U�H��are pillow, cushion, quarter, base and different types of kilim woven in different techniques. In 
particular, the motifs used in weaving have given the name of weaving. For example, royals, motifs with star motifs are the most 
intensely woven and weaving examples in this region. In addition to these weaves, it is also possible to see examples of weaving 
�L�Q���W�K�H���U�H�J�L�R�Q���R�I���7�D�ú�S�Õ�Q�D�U���D�Q�G���$�U�L�V�D�P�D�����2�Q���W�K�H���R�W�K�H�U���K�D�Q�G�����W�K�H���\�D�U�Q�V���W�K�D�W���D�U�H���X�V�H�G���L�Q���W�K�H���Z�R�Y�H�Q���D�U�H���R�E�W�D�L�Q�H�G���I�U�R�P���W�K�H���G�L�I�I�H�U�H�Qt 
plants and fruits by their own methods, thus increasing the quality of the weaves. 
 
However, in the village, which has not been woven for about twenty-thirty years, there are very few productions today. Woven 
is seen as work done to spend too much leisure time supporting the home economics. 
 
�:�L�W�K���W�K�H���U�H�V�H�D�U�F�K���G�R�Q�H�����W�K�H���W�H�[�W�L�O�H�V���I�R�X�Q�G���L�Q���%�H�O�L�V�Õ�U�P�D village; design and color compositions, motifs used, natural dyestuffs 
used in dyeing of the wefts used in weaving, data on the present state of weaving and weaving art have been collected, and the 
aim of sharing the constructed information has been aimed. 
 
Key Words- �%�H�O�L�V�Õ�U�P�D�����K�D�Q�G���Z�H�D�Y�L�Q�J�����P�R�W�L�I�����F�D�U�S�H�W�����$�N�V�D�U�D�\ 
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I. �*�ø�5�ø�ù 

�$�N�V�D�U�D�\���� �+�U�L�V�W�L�\�D�Q�O�Õ�÷�Õ�Q�� �G�D�K�D�� �L�O�N�� �\�Õ�O�O�D�U�Õ�Q�G�D�� �|�Q�H�P�O�L�� �E�L�U�� �G�L�Q��
�P�H�U�N�H�]�L�� �R�O�P�X�ú�W�X�U���� �.�D�\�V�H�U�L�O�L�� �%�D�V�L�O�X�V�� �Y�H�� �1�D�]�L�D�Q�]�R�V�¶�O�X��
�*�U�H�J�R�U�L�X�V�� �J�L�E�L�� �P�H�]�K�H�S�� �N�X�U�X�F�X�O�D�U�Õ�� ������ �\�\���� �G�D�� �E�X�U�D�G�D��
�\�H�W�L�ú�P�L�ú�O�H�U�G�L�U���� �0�Õ�V�Õ�U�� �Y�H�� �6�X�U�L�\�H�� �V�L�V�W�H�P�L�Q�G�H�Q�� �D�\�U�Õ�� �E�L�U�� �P�D�Q�D�V�W�Õ�U��
�K�D�\�D�W�Õ�Q�Õ�Q���N�X�U�D�O�O�D�U�Õ�Q�Õ���E�X�Q�O�D�U���W�H�V�S�L�W���H�W�P�L�ú�O�H�U�G�L�U�����%�|�\�O�H�F�H���<�X�Q�D�Q��
�Y�H���6�O�D�Y���V�L�V�W�H�P�L���G�R�÷�P�X�ú�W�X�U�����0�Õ�V�Õ�U���Y�H���6�X�U�L�\�H�O�L���U�D�K�L�S�O�H�U�L�Q���G�•�Q�\�D��
�L�O�H�� �R�O�D�Q�� �L�O�L�ú�N�L�O�H�U�L�Q�L�� �N�H�V�P�H�O�H�U�L�Q�H�� �U�D�÷�P�H�Q�� �%�D�V�L�O�X�V�� �Y�H��
�*�U�H�J�R�U�L�X�V�¶�X�Q�� �U�D�K�L�S�O�H�U�L�� �G�•�Q�\�D�� �L�O�H�� �R�O�D�Q�� �L�O�L�ú�N�L�O�H�U�L�Q�L��
�N�H�V�P�L�\�R�U�O�D�U�G�Õ�����%�X���\�H�Q�L���D�Q�O�D�\�Õ�ú�Õ�Q���\�H�U�L���%�H�O�L�V�Õ�U�P�D���L�G�L�����*�U�H�J�R�U�L�Xsi 
�W�H�V�O�L�V�� �L�Q�D�Q�F�Õ�Q�D�� �\�H�Q�L�� �E�L�U�� �L�]�D�K�� �J�H�W�L�U�H�U�H�N�� �+�]���� �ø�V�D�¶�Q�Õ�Q�� �W�D�Q�U�Õ�O�Õ�÷�Õ��
�W�D�U�W�Õ�ú�P�D�V�Õ�Q�G�D�� �ø�]�Q�L�N�� �W�R�S�O�D�Q�W�Õ�V�Õ�� �J�|�U�•�ú�O�H�U�L�Q�H�� �N�X�Y�Y�H�W�� �N�D�]�D�Q�G�Õ�U�D�Q��
�I�L�N�L�U�O�H�U���L�O�H�U�L���V�•�U�G�•�����%�|�\�O�H�F�H���+�U�L�V�W�L�\�D�Q�O�Õ�N���W�D�U�L�K�L�Q�G�H���|�Q�F�•���E�L�U���D�]�L�]��
�R�O�G�X���� �*�U�H�J�R�U�L�X�V�¶�X�Q�� �\�H�W�L�ú�W�L�÷�L�� �N�D�\�D�O�Õ�N���E�|�O�J�H�� ���%�H�O�L�V�Õ�U�P�D���� �,�K�O�D�U�D����
�*�H�O�Y�H�U�L���� �0�D�Q�D�V�W�Õ�U�� �U�X�K�X�Q�D�� �X�\�J�X�Q���� �N�D�\�D�O�D�U�D�� �R�\�X�O�D�Q�� �N�L�O�L�V�H�O�H�U��
�W�R�S�O�X�O�X�÷�X���K�D�O�L�Q�H���J�H�O�G�L�����$�U�D�S���D�N�Õ�Q�O�D�U�Õ�Q�D���N�D�U�ú�Õ�����+�D�V�D�Q�G�D�÷�Õ�Q�G�D�N�L��
�P�•�G�D�I�D�D�� �N�D�O�H�O�H�U�L�� �N�D�U�ú�Õ�� �N�R�\�X�Q�F�D�� �E�X�� �N�L�O�L�V�H�O�H�U�� �L�E�D�G�H�W�� �P�H�U�N�H�]�L��
�G�X�U�X�P�O�D�U�Õ�Q�Õ���G�H�Y�D�P���H�W�W�L�U�G�L�O�H�U�� 

 
 

  
�5�H�V�L�P���������%�H�O�L�V�Õ�U�P�D���.�|�\�• 

 ( �K�W�W�S�V�������Z�Z�Z���J�R�R�J�O�H���F�R�P���W�U���V�H�D�U�F�K�"�T� �D�N�V�D�U�D�\���E�H�O�L�V�Õ�U�P�D���N�|�\�•�	�U�O��

28�$�÷�X�V�W�R�V 2017) 

 
Vadiye  �o�R�N�� �\�D�N�Õ�Q�� �R�O�D�Q�� �+�D�V�D�Q�� �'�D�÷�Õ�� �Y�H�� �oevresi, I. ve 

II.  jeolojik zamanlarda  �R�O�X�ú�P�X�ú�W�X�U�����1�H�R�M�H�Q  ���*�H�Q�o  Tersiyer ) 
�Y�H���,�9�����=�D�P�D�Q�G�D���R�O�X�ú�D�Q���\�•�N�V�H�O�P�H�O�H�U�H���N�D�U�ú�Õ�Q���K�D�Y�]�D�O�D�U���R�O�G�X�N�o�D��
�G�•�ú�•�N���N�D�O�P�Õ�ú�W�Õ�U�����+�D�V�D�Q  �'�D�÷�Õ���Y�R�O�N�D�Q�Õ�Q�Õ�Q���S�•�V�N�•�U�P�H�V�L�Q�H���Q�H�G�H�Q��
�R�O�D�Q�� �W�H�N�W�R�Q�L�N�� �K�D�U�H�N�H�W�O�H�U�� �V�R�Q�X�Q�G�D�� �o�H�Y�U�H�� �\�•�]�H�\�L�Q�L�� �J�H�Q�L�ú�� �E�L�U��
vo�O�N�D�Q�L�N�� �W�D�E�D�N�D�� �N�D�S�O�D�P�Õ�ú�W�Õ�U���� �$�\�Q�Õ�� �K�D�U�H�N�H�W�O�H�U�� �V�Õ�U�D�V�Õ�Q�G�D��
�N�D�O�N�H�U�L�Q�� �E�D�V�Õ�Q�o�� �Y�H�� �V�Õ�F�D�N�O�Õ�N�� �H�W�N�L�V�L�\�O�H�� �\�D�U�D�W�W�Õ�÷�Õ�� �N�Õ�U�Õ�N�� �K�D�W�W�D�Q��
�I�Õ�ú�N�Õ�U�D�Q�� �G�R�÷�D�O�� �V�Õ�F�D�N�� �V�X�\�X���� �<�D�S�U�D�N�K�L�V�D�U�� �Y�H�� �,�K�O�D�U�D�� �D�U�D�V�Õ�Q�G�D��
�E�X�O�X�Q�D�Q�� �=�L�J�D�� �.�D�S�O�Õ�F�D�O�D�U�Õ�¶�Q�G�D�� �J�|�U�H�E�L�O�L�U�L�]���� �d�H�Y�U�H�Q�L�Q�� �\�D�S�Õ�V�D�O��
�N�D�U�D�N�W�H�U�L�Q�L�� �G�H�U�ú�Q�G�H�Q�� �H�W�N�L�O�H�\�H�Q�� �Y�R�O�N�D�Q�L�N�� �S�•�V�N�•�U�W�P�H��
sonucu  �R�O�X�ú�D�Q�� �W�•�I�� �W�D�ú�O�D�U�Õ���� �U�•�]�J�D�U���� �H�U�R�]�\�R�Q�� �Y�H�� �G�L�÷�H�U�� �G�R�÷�D��
�H�W�N�H�Q�O�H�U�L�� �L�O�H�� �D�ú�Õ�Q�P�Õ�ú���� �6�H�O�L�P�H�� �Y�H�� �<�D�S�U�D�N�K�L�V�D�U�¶�G�D  �N�D�U�ú�Õ�P�Õ�]�D��
�o�Õ�N�D�Q�� �G�H�÷�L�ú�L�N�� �J�|�U�•�Q�•�P�� �Y�H�� �U�H�Q�N�O�H�U�G�H�� �3�H�U�L�� �%�D�F�D�O�D�U�Õ�¶�Q�Õ��
�\�D�U�D�W�P�Õ�ú�W�Õ�U�����7�H�N�W�R�Q�L�N���K�D�U�H�N�H�W�O�H�U�����E�D�]�Õ���\�H�U�O�H�U�G�H���\�X�P�X�ú�D�N���W�•�I�•�Q�� 
�E�D�]�Õ�� �\�H�U�O�H�U�G�H�� �J�U�L�� �\�H�ú�L�O  �Y�H�� �N�D�K�Y�H�U�H�Q�J�L�Q�L�Q�� �W�R�Q�O�D�U�Õ�Q�Õ�Q�� �K�D�N�L�P��
�R�O�G�X�÷�X�� �Y�H�� �L�U�L�� �W�D�Q�H�O�H�U�� �K�D�O�L�Q�G�H�� �X�I�D�O�D�Q�D�Q�� �N�D�\�D�O�D�U�Õ�Q�� �N�D�S�O�D�G�Õ�÷�Õ��
�D�O�D�Q�O�D�U�Õ���o�|�N�•�Q�W�•�\�H���X�÷�U�D�W�P�Õ�ú�W�Õ�U�����,�K�O�D�U�D���Y�D�G�L�V�L���E�R�\�X�Q�F�D���L�O�H�U�O�H�\�H�Q��
�0�H�O�H�Q�G�L�]�� �d�D�\�Õ�� �G�D�� �E�X�� �W�•�U�� �o�|�N�P�H�Q�L�Q�� �V�R�Q�X�F�X�� �R�O�X�ú�D�Q�� �N�D�Q�\�R�Q��
�Y�D�G�L�Q�L�Q���W�D�E�D�Q�Õ�Q�Õ���R�\�D�U�D�N���G�D�K�D�� �E�•�\�•�N�� �E�L�U�� �G�H�U�L�Q�O�L�N���N�D�]�D�Q�P�Õ�ú�W�Õ�U����
�<�H�U�� �\�H�U�� �������� �Y�H�\�D�� �������� �P�H�W�U�H�� �G�H�U�L�Q�O�L�÷�H�� �Y�D�U�D�Q�� �Y�D�G�L�\�L�� �L�N�L�\�H��

�E�|�O�H�U�H�N�� �D�N�D�Q�� �0�H�O�H�Q�G�L�]�� �d�D�\�Õ�� �L�O�N�� �o�D�÷�O�D�U�G�D�� �E�X��
�Õ�U�P�D�÷�D  �³�.�D�S�D�G�R�N�\�D�� �,�U�P�D�÷�Õ�´�� �D�Q�O�D�P�Õ�Q�D�� �J�H�O�H�Q  �³�3�R�W�D�P�D�V��
�.�D�S�D�G�R�N�X�V�´���G�H�Q�L�O�L�U�G�L�����$�N�V�D�U�D�\���\�D�N�Õ�Q�O�D�U�Õ�Q�G�D���³�8�O�X�Õ�U�P�D�N�´���D�G�Õ�Q�Õ��
al�D�U�D�N�� �7�X�]�� �*�|�O�•�Q�H�� �X�O�D�ú�Õ�U���'�H�P�L�U�F�L�R�÷�O�X���� �V�|�]�O�•�� �J�|�U�•�ú�P�H����
07.07.2017). 
�%�H�O�L�V�Õ�U�P�D�� �N�|�\�•�� �$�N�V�D�U�D�\�� �P�H�U�N�H�]�H�� ������ �N�P���� �E�D�÷�O�Õ�� �R�O�G�X�÷�X��
�*�•�]�H�O�\�X�U�W���ø�O�o�H�V�L�Q�H���������N�P���X�]�D�N�O�Õ�N�W�D���R�O�X�S�����,�K�O�D�U�D���Y�D�G�L�V�L���L�o�L�Q�G�H����
�|�Q�F�H�O�H�U�L���N�X�]�H�\���\�D�N�D�V�Õ�Q�D���\�H�U�O�H�ú�P�L�ú���G�D�K�D���V�R�Q�U�D���K�D�O�N�Õ�Q���L�P�N�D�Q�O�D�U�Õ��
�J�H�O�L�ú�W�L�N�o�H�� �\�X�N�D�U�Õ�� �G�•�]�O�•�N�� �D�O�D�Q�D�� �\�H�U�O�H�ú�P�H�\�H�� �E�D�ú�O�D�G�Õ�÷�Õ�� �W�D�U�L�K�L��
�\�H�U�O�H�U�L�� �R�O�D�Q�� �E�L�U�� �N�|�\�G�•�U���� �+�D�O�H�Q�� �G�D�K�D�� �H�V�N�L�� �H�Y�O�H�U�G�H�� �R�W�X�U�P�D�N�W�D��
�R�O�D�Q�� �D�L�O�H�O�H�U�� �G�H�� �Y�D�U�G�Õ�U���� �9�D�G�L�� �L�o�H�U�L�V�L�Q�G�H�� �W�X�U�L�V�W�O�H�U�H�� �Y�H�� �J�H�O�H�Q��
�P�L�V�D�I�L�U�O�H�U�H���U�H�V�W�R�U�D�V�\�R�Q�O�D�U���D�o�D�U�D�N���E�|�O�J�H�\�H���K�D�V���\�H�P�H�N���o�H�ú�L�W�O�H�U�L��
ile hizmet vermektedirler. ���*�|�U�•�U���� �V�|�]�O�•�� �J�|�U�•�ú�P�H����
16.07.2017).  

 
�,�K�O�D�U�D�� �Y�D�G�L�V�L�Q�L�Q�� �G�H�Y�D�P�Õ�� �R�O�D�Q�� �%�H�O�L�V�Õ�U�P�D �N�|�\�•�Q�G�H�� �W�D�U�L�K�L��
�N�L�O�L�V�H�O�H�U�L�� �G�H�� �L�o�L�Q�G�H�� �E�D�U�Õ�Q�G�Õ�U�P�D�N�W�D�G�Õ�U���� �%�X�Q�O�D�U�Õ�Q�� �E�D�ú�Õ�Q�G�D�� �$�O�D��
�.�L�O�L�V�H�� �Y�H�� �'�L�U�H�N�O�L�� �N�L�O�L�V�H�� �J�H�O�P�H�N�W�H�G�L�U���� �.�|�\�G�H�� �\�D�ú�D�\�D�Q�� �K�D�O�N��
�W�D�U�Õ�P�F�Õ�O�Õ�N���� �E�D�÷�F�Õ�O�Õ�N�� �Y�H�� �K�D�\�Y�D�Q�F�Õ�O�Õ�N�O�D�� �J�H�o�L�P�L�Q�L�� �V�D�÷�O�D�P�D�N�W�D�G�Õ�U����
�(�O�L�Q�G�H���V�D�Q�D�W�Õ���R�O�D�Q�O�D�U���E�D�ú�W�D���$�Q�N�D�U�D���R�O�P�D�N���•�]�H�U�H���•�O�N�H�Q�L�Q���E�L�U�o�R�N 
�Y�L�O�D�\�H�W�L�Q�G�H�� �o�D�O�Õ�ú�P�D�N�W�D�G�Õ�U�O�D�U���� �<�X�U�W�� �G�Õ�ú�Õ�Q�G�D�� �o�D�O�Õ�ú�D�Q�� �L�Q�V�D�Q�O�D�U�G�D��
�Y�D�U�G�Õ�U���*�|�U�•�U�����V�|�]�O�•���J�|�U�•�ú�P�H����������������������������  
 
�,�K�O�D�U�D�� �9�D�G�L�V�L�� �Y�H�� �o�H�Y�U�H�V�L���� �+�D�V�D�Q�� �'�D�÷�Õ�� �Y�R�O�N�D�Q�L�]�P�D�V�Õ ile 
�ú�H�N�L�O�O�H�Q�H�Q�� �I�R�V�L�O�� �S�H�\�]�D�M�Õ�Q�� �+�Õ�U�L�V�W�L�\�D�Q�O�Õ�÷�Õ�Q�� �L�O�N�� �G�|�Q�H�P�O�H�U�L�Q�G�H�Q��
�L�W�L�E�D�U�H�Q�� �R�\�X�O�D�U�D�N�� �E�D�U�Õ�Q�P�D�� �Y�H�� �L�E�D�G�H�W�� �\�H�U�L�� �R�O�D�U�D�N�� �N�X�O�O�D�Q�Õ�O�P�D�V�Õ��
�V�R�Q�X�F�X���R�O�X�ú�D�Q���N�•�O�W�•�U�H�O���S�H�\�]�D�M���G�H�÷�H�U�O�H�U�L���E�D�N�Õ�P�Õ�Q�G�D�Q���]�H�Q�J�L�Q�G�L�U����
�,�K�O�D�U�D���9�D�G�L�V�L���Y�H���o�H�Y�U�H�V�L���|�]�H�O�O�L�N�O�H���V�D�K�L�S���R�O�G�X�÷�X���N�•�O�W�•�U�H�O���S�H�\�]�D�M��
�G�H�÷�H�U�O�H�U�L�� �V�H�E�H�E�L�\�O�H���� �\�Õ�O�G�D�� �\�D�N�O�D�ú�Õ�N�� ���������������� �N�L�ú�L�� �W�D�U�D�I�Õ�Q�G�D�Q��
ziyaret edilmektedir. Ancak; vadinin turistlere, Kapadokya 
�W�X�U�O�D�U�Õ�Q�Õ�Q���V�D�G�H�F�H���E�L�U�N�D�o���V�D�D�W�O�L�N���N�Õ�V�P�Õ�Q�G�D���V�X�Q�X�O�P�D�V�Õ���V�H�E�H�E�L�\�O�H����
�\�H�U�H�O���K�D�O�N�Õ�Q���W�X�U�L�]�P�� �I�D�D�O�L�\�H�W�O�H�U�L�� �L�o�L�Q�G�H�� �\�H�U���D�O�D�P�D�P�D�V�Õ���o�D�O�Õ�ú�P�D��
�D�O�D�Q�Õ�Q�Õ�Q�� �S�U�R�E�O�H�P�L�Q�L�� �R�O�X�ú�W�X�U�P�D�N�W�D�G�Õ�U���� �%�|�O�J�H�Q�L�Q�� �V�D�K�L�S�� �R�O�G�X�÷�X��
�]�H�Q�J�L�Q�� �N�•�O�W�•�U�H�O�� �S�H�\�]�D�M�Õ�Q�� �\�H�U�H�O�� �K�D�O�N�Õ�Q�� �W�X�U�L�]�P�� �I�D�D�O�L�\�H�W�O�H�U�L�Q�H��
�N�D�W�Õ�O�Õ�P�Õ�Q�Õ���V�D�÷�O�D�\�D�F�D�N���ú�H�N�L�O�G�H�����W�X�U�L�V�W���E�H�N�O�H�Q�W�L�O�H�U�L���G�H���J�|�]���|�Q�•�Q�G�H��
�E�X�O�X�Q�G�X�U�X�O�D�U�D�N�� �W�X�U�L�V�W�L�N�� �•�U�•�Q�� �R�O�D�U�D�N�� �V�X�Q�X�O�P�D�V�Õ��

 
 

 
 

 
 

 

beklenmektedir(Uzun-Somuncu,2012,s:114).

�$�N�V�D�U�D�\���o�H�Y�U�H�V�L�Q�G�H�������������\�Õ�O�O�D�U�Õ�Q�G�D�Q���E�X���\�D�Q�D���G�R�N�X�Q�D�Q���K�D�O�Õ�O�D�U�D 
�$�N�V�D�U�D�\���K�D�O�Õ�O�D�U�Õ���G�H�Q�L�O�P�H�N�W�H�G�L�U�����%�X���K�D�O�Õ�O�D�U���$�N�V�D�U�D�\���P�H�U�N�H�]���Y�H 
�$�N�V�D�U�D�\�¶�D�� �E�D�÷�O�Õ�� �$�U�P�X�W�O�X���� �$�P�D�U�D�W���� �d�D�U�G�D�N���� �(�P�L�U�J�D�]�L���� �(�V�N�L�O�� 
�(�ú�P�H�N�D�\�D���� �ø�Q�F�H�V�X���� �*�L�Q�H���� �*�|�]�O�•�N�X�\�X���� �.�D�U�D�W�D�ú���� �.�Õ�U�J�Õ�O�� 
�.�X�W�O�X�N�|�\�����6�L�Q�D�V�D�����6�X�O�W�D�Q�K�D�Q�Õ�����7�D�ú�S�Õ�Q�D�U�����8�O�X�N�Õ�ú�O�D�����Y�H���<�H�ú�L�O�R�Y�D 
�N�|�\�O�H�U�L�Q�G�H���G�R�N�X�Q�P�D�N�W�D�G�Õ�U�����%�X�Q�O�D�U�Õ�Q���L�o�L�Q�G�H���*�H�O�Y�H�U�L�����<�H�ú�L�O�R�Y�D�� 
�.�X�W�O�X�N�|�\�� �Y�H�� �7�D�ú�S�Õ�Q�D�U�� �K�D�O�Õ�O�D�U�Õ�� �H�Q�� �o�R�N�� �W�D�Q�Õ�Q�D�Q�O�D�U�Õ�G�Õ�U�� ���'�H�Q�L�]�� 
2013, s:178).

�$�N�V�D�U�D�\�� �\�|�U�H�V�L�� �K�D�O�Õ�O�D�U�Õ�Q�G�D�� �J�|�U�•�O�H�Q�� �V�D�Q�G�Õ�N�� �E�|�O�•�P�•���� �'�R�÷�X 
�$�Q�D�G�R�O�X���%�|�O�J�H�V�L�¶�Q�G�H���6�L�Y�D�V���G�Õ�ú�Õ�Q�G�D���S�H�N���N�X�O�O�D�Q�Õ�O�P�D�]�����7�D�ú�S�Õ�Q�D�U 
�K�D�O�Õ�O�D�U�Õ���J�H�Q�H�O�O�L�N�O�H���J�|�E�H�N�O�L�G�L�U�����+�D�O�Õ�O�D�U�Õ�Q���o�H�ú�L�W�O�H�U�L�Q�H���J�|�U�H���G�H�÷�L�ú�H�Q 
�J�|�E�H�N���ú�H�N�L�O�O�H�U�L���]�D�P�D�Q���L�o�L�Q�G�H���\�|�U�H�G�H�N�L���N�|�\�O�H�U�L���G�H���H�W�N�L�O�H�P�L�ú�W�L�U�� 
�*�•�Q�•�P�•�]�G�H�� �7�D�ú�S�Õ�Q�D�U�� �P�R�G�H�O�L�� �G�R�N�X�\�D�Q�� �$�N�V�D�U�D�\�¶�D�� �E�D�÷�O�Õ 
�.�X�W�O�X�N�|�\�� ���<�|�U�•�N�� �.�|�\�•������ �<�H�ú�L�O�R�Y�D�� �Y�H�� �$�P�D�U�D�W�� ��Yenikent)
�K�D�O�Õ�O�D�U�Õ�Q�G�D�� �G�D�� �E�H�Q�]�H�U�� �K�X�V�X�V�L�\�H�W�O�H�U�� �E�X�O�P�D�N�� �P�•�P�N�•�Q�G�•�U
���g�]�W�•�U�N�����������������V������������

�$�N�V�D�U�D�\�� �6�H�O�o�X�N�O�X�O�D�U�� �G�H�Y�U�L�Q�G�H�Q�� �E�H�U�L�� �•�Q�O�•�� �E�L�U�� �K�D�O�Õ�� �P�H�U�N�H�]�L�G�L�U�� 
�%�X�� �J�H�O�H�Q�H�N�� �2�V�P�D�Q�O�Õ�O�D�U�� �G�H�Y�U�L�Q�G�H�� �G�H�� �V�•�U�P�•�ú�W�•�U���� �<�|�U�H�G�H�� 
�G�H�Y�U�L�Q�G�H�� �\�D�W�D�N�� �Y�H�� �\�R�U�J�D�Q�� �\�H�U�L�Q�H�� �N�X�O�O�D�Q�Õ�O�D�Q�� �Y�H�� �E�X�J�•�Q�� �K�D�O�N 
�D�U�D�V�Õ�Q�G�D���G�H�V�H�Q�O�H�U�L�Q�G�H�Q���G�R�O�D�\�Õ it izi veya kedi izi �G�H�V�H�Q�O�L�� �K�D�O�Õ
�D�G�Õ�\�O�D���L�V�L�P�O�H�Q�G�L�U�L�O�H�Q���K�D�O�Õ�O�D�U���P�H�Y�F�X�W�W�X�U�����$�V�O�D�Q�D�S�D�����������������V���������� 
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�ø�o�� �$�Q�D�G�R�O�X�� �%�|�O�J�H�V�L�� �K�D�O�Õ�O�D�U�Õ�Q�G�D�� �E�L�W�N�L�V�H�O�� �G�R�÷�D�O�� �E�R�\�D�Q�Õ�Q�� �H�O�G�H��
�H�G�L�O�P�H�V�L�Q�G�H�N�L�� �\�|�Q�W�H�P�O�H�U�� �Y�H�� �N�X�O�O�D�Q�Õ�O�D�Q�� �P�D�O�]�H�P�H�O�H�U�� �o�H�ú�L�W�O�L�O�L�N��
�J�|�V�W�H�U�L�U�����7�D�ú�S�Õ�Q�D�U�¶�G�D���G�R�N�X�P�D���W�H�]�J�k�K�Õ�Q�D���Õ�V�W�D�U���Y�H�\�D���K�D�Q�D���G�H�Q�L�U����
���������� �\�Õ�O�O�D�U�Õ�Q�D�� �N�D�G�D�U�� �$�N�V�D�U�D�\�� �o�H�Y�U�H�V�L�Q�G�H�N�L�� �K�H�U�� �N�|�\�G�H�� �N�H�U�W�P�H��
�Õ�V�W�D�U�� �G�H�Q�L�O�H�Q���G�L�N�� �Y�H�� �\�D�U�Õ�� �\�D�W�Õ�N�� �W�H�]�J�k�K�O�D�U���N�X�O�O�D�Q�Õ�O�P�Õ�ú���� �E�X��
�W�D�U�L�K�O�H�U�G�H�Q�� �V�R�Q�U�D�� �D�÷�D�o�W�D�Q�� �\�D�S�Õ�O�P�Õ�ú�� �P�R�G�H�U�Q�� �W�H�]�J�k�K�O�D�U��
�\�D�\�J�Õ�Q�O�D�ú�P�Õ�ú�W�Õ�U�����'�H�Q�L�]��2013,s:184). 
 

�+�D�O�Õ���G�H�V�H�Q�O�H�U�L�������������\�Õ�O�O�D�U�Õ�Q�D���N�D�G�D�U���$�N�V�D�U�D�\���o�H�Y�U�H�V�L�Q�G�H�N�L���K�H�U��
�N�|�\�G�H�� �|�]�J�•�Q�� �E�L�U�� �N�D�U�D�N�W�H�U�H�� �V�D�K�L�S�N�H�Q���� �E�X�� �W�D�U�L�K�O�H�U�G�H�Q�� �V�R�Q�U�D��
�7�D�ú�S�Õ�Q�D�U�� �K�D�O�Õ�V�Õ�� �P�R�G�H�O�L���\�D�\�J�Õ�Q�O�D�ú�P�Õ�ú�W�Õ�U�����*�•�Q�•�P�•�]�G�H�� �G�H��
�7�D�ú�S�Õ�Q�D�U���K�D�O�Õ�V�Õ���P�R�G�H�O�L���X�\�J�X�O�D�Q�P�D�N�W�D�G�Õ�U�����'�H�V�H�Q�O�H�U�L�Q���E�•�\�•�N���E�L�U��
�E�|�O�•�P�•�Q�•�Q�� �Q�D�V�Õ�O�� �R�U�W�D�\�D�� �o�Õ�N�W�Õ�÷�Õ�� �E�L�O�L�Q�P�H�P�H�N�W�H�G�L�U���� �$�Q�F�D�N���� �E�X��
�G�H�V�H�Q�O�H�U�L�Q�� �E�L�U�� �V�•�U�H�� �V�R�Q�U�D�� �\�|�U�H�� �N�|�\�O�H�U�G�H�� �G�H�� �N�X�O�O�D�Q�Õ�O�P�D�\�D��
�E�D�ú�O�D�P�D�V�Õ�\�O�D�����\�D�S�Õ�O�D�Q���\�H�Q�L���L�O�D�Y�H�O�H�U�O�H���o�R�÷�D�O�W�Õ�O�G�Õ�÷�Õ���L�Q�D�Q�F�Õ�Q�G�D�\�Õ�]����
�6�|�]�J�H�O�L�P�L�� ���������� �\�Õ�O�O�D�U�Õ�Q�G�D�� �.�R�Q�\�D���� �.�Õ�U�ú�H�K�L�U�� �J�L�E�L�� �P�H�U�N�H�]�O�H�U�L�Q��
�H�W�N�L�V�L�\�O�H���\�D�\�J�Õ�Q�O�D�ú�D�Q���P�D�Q�]�D�U�D���P�R�W�L�I�O�H�U�L�������������\�Õ�O�O�D�U�Õ�Q�G�D�Q���V�R�Q�U�D��
�.�X�W�O�X�N�|�\�� �Y�H�� �G�L�÷�H�U�� �P�H�U�N�H�]�O�H�U�G�H�� �G�H�� �N�X�O�O�D�Q�Õ�O�Õ�U�� �K�D�O�H�� �J�H�O�P�L�ú�W�L�U����
�0�D�Q�]�D�U�D�� �G�H�V�H�Q�L�� �7�D�ú�S�Õ�Q�D�U�� �K�D�O�Õ�O�D�U�Õ�Q�G�D�� ���������� �\�Õ�O�O�D�U�Õ�Q�G�D�Q�� �V�R�Q�U�D��
�J�H�O�L�ú�P�H�\�H�� �E�D�ú�O�D�P�Õ�ú�W�Õ�U���� �0�X�K�W�H�P�H�O�H�Q���� �P�D�Q�]�D�U�D�� �G�H�V�H�Q�O�H�U�L�\�O�H��
�•�Q�O�•�� �.�Õ�U�ú�H�K�L�U�� �Y�H�� �.�R�Q�\�D�� �\�|�U�H�V�L�� �K�D�O�Õ�O�D�U�Õ�� �|�U�Q�H�N�O�L�N�� �H�W�P�L�ú�W�Lr. 
�g�]�H�O�O�L�N�O�H���.�R�Q�\�D���•�V�O�€�E�X���G�D�K�D���H�W�N�L�O�L�G�L�U�����$�U�Õ�N�� 1983, s. 23). 

II. �%�(�/�øSIRMA EL DOKUMALARININ  
SINIFLANDIRILMASI  

�%�H�O�L�V�Õ�U�P�D�� �K�D�O�Õ�O�D�U�Õ�� �W�D�E�D�Q���� �P�L�Q�G�H�U���� �\�D�V�W�Õ�N���� �K�H�\�E�H�� �Y�H�� �N�L�O�L�P��
�G�R�N�X�P�D�O�D�U�����G�R�N�X�Q�P�X�ú�W�X�U�����<�|�U�H�G�H���E�R�U�G�•�U�O�H�U�H���D�\�D�N�����G�L�N�G�|�U�W�J�H�Q��
�o�H�U�o�H�Y�H�\�H�� �V�D�Q�G�Õ�N���� �N�R�P�S�R�]�L�V�\�R�Q�X�Q�� �P�H�U�N�H�]�L�Q�H�� �\�H�U�O�H�ú�W�L�U�L�O�H�Q��
�P�D�G�D�O�\�R�Q�D�� �J�|�E�H�N�� �Y�H�� �L�o�� �L�o�H�� �J�H�o�P�L�ú�� �]�H�P�L�Q�O�H�U�H�� �L�V�H�� �W�R�S�� �D�G�Õ��
�Y�H�U�L�O�P�L�ú�W�L�U������ 

 
�'�R�N�X�P�D�O�D�U�� �G�D�� �G�H�V�H�Q�� �N�D�÷�Õ�G�Õ�� �N�X�O�O�D�Q�Õ�O�P�D�G�D�Q�� �G�D�K�D�� �|�Q�F�H�G�H�Q��

�G�R�N�X�Q�P�X�ú�� �K�D�O�Õ�O�D�U�� �G�H�V�H�Q�� �R�O�D�U�D�N�� �N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U���� �'�H�V�H�Q��
�G�R�N�X�P�D�O�D�U�Õ�Q�� �L�o�L�Q�G�H�� �E�L�U�G�H�Q�� �I�D�]�O�D�� �J�|�E�H�N�� �Y�H�� �D�\�D�N��
�N�R�P�S�R�]�L�V�\�R�Q�X�Q�X�Q�� �\�D�Q�Õ�� �V�Õ�U�D�� �G�H�÷�L�ú�L�N�� �V�X�\�R�O�X�� �J�L�E�L�� �P�R�W�L�I�O�H�U�� �\�H�U��
�D�O�P�D�N�W�D�G�Õ�U���*�|�U�•�U�����V�|�]�O�•���J�|�U�•�ú�P�H��������������������������.  

 
�%�H�O�L�V�Õ�U�P�D El Do�N�X�P�D�V�Õ���+�D�O�Õ�O�D�U�Õ�Q���d�H�ú�L�W�O�H�U�L 
 
�7�D�E�D�Q�� �K�D�O�Õ�V�Õ�� �%�•�\�•�N�� �R�G�D�� �Y�H�\�D�� �V�D�O�R�Q�D�� �V�H�U�P�H�N�� �L�o�L�Q�� �G�R�N�X�Q�X�U����
�<�D�N�O�D�ú�Õ�N�� ���������� �[�� ����������-3.60 x 2.20 veya 400 x 2.30 cm. 
�|�O�o�•�O�H�U�L�Q�G�H�G�L�U���� �%�•�\�•�N�O�•�÷�•�� ��-������ �P���� �D�U�D�V�Õ�Q�G�D�� �G�H�÷�L�ú�L�U����
Genellikle 13-������ �o�L�O�H�� �L�S�W�H�Q�� �G�R�N�X�Q�X�U���� �d�R�÷�X�Q�O�X�N�O�D�� �J�|�E�H�N�O�L�G�L�U����
�*�|�E�H�N �ú�H�N�O�L���W�D�E�D�Q���J�|�E�H�N���D�G�Õ�\�O�D���L�V�L�P�O�H�Q�G�L�U�L�O�L�U���<�H�ú�L�O�G�D�O�����V�|�]�O�•��
�J�|�U�•�ú�P�H���������������������������� 

 
 

 
�)�R�W�R�÷�U�D�I�������7�D�E�D�Q���K�D�O�Õ�V�Õ���G�R�N�X�P�D���|�U�Q�H�÷�L���.�Õ�O�Õ�o��

Karatay, 2017). 
 

�0�L�Q�G�H�U�� �K�D�O�Õ�V�Õ�����<�H�U�H�� �Y�H�\�D�� �H�Y�H�� �J�H�O�H�Q�� �P�L�V�D�I�L�U�L�Q�� �D�O�W�Õ�Q�D�� �V�H�U�P�H�N��
�L�o�L�Q���G�R�N�X�Q�X�U�����ø�o�L���\�•�Q���L�O�H���G�R�O�G�X�U�X�O�D�Q���P�L�Q�G�H�U�O�H�U��genellikle 70 x 
�����Y�H�\�D�� �����;������ �F�P���� �|�O�o�•�O�H�U�L�Q�G�H�G�L�U���� �6�R�Q�� �\�Õ�O�D�U�G�D�� ������ �[�� ������ �F�P����
�E�R�\�X�W�O�D�U�Õ�Q�G�D�� �V�D�Q�G�D�O�\�H�� �P�L�Q�G�H�U�O�H�U�L�� �G�H�� �G�R�N�X�Q�P�D�N�W�D�G�Õ�U ���<�|�U�•�N����
�V�|�]�O�•���J�|�U�•�ú�P�H�������������������������� 

 

 
�)�R�W�R�÷�U�D�I���������0�L�Q�G�H�U���K�D�O�Õ�V�Õ���G�R�N�X�P�D���|�U�Q�H�÷�L���.�Õ�O�Õ�o��

Karatay, 2017). 
 
�<�D�V�W�Õ�N�� �K�D�O�Õ�V�Õ�����ø�Q�V�D�Q�O�D�U�Õ�Q�� �R�W�X�U�X�U�N�H�Q�� �V�Õ�U�W�Õ�Q�Õ�� �G�X�Y�D�U�D�� �G�D�\�D�P�D�N��
�•�]�H�U�H�� �G�R�N�X�Q�P�X�ú�� �K�D�O�Õ�O�D�U�G�Õ�U���� �*�H�Q�H�O�O�L�N�O�H�� �������� �[�� ����-60 cm. 
�E�R�\�X�W�O�D�U�Õ�Q�G�D�G�Õ�U���� �(�V�N�L�� �|�U�Q�H�N�O�H�U�L���J�|�E�H�N�O�L���� �]�L�Q�F�L�U�O�L��desenleriyle 
�W�D�Q�Õ�Q�Õ�U���� �*�•�Q�•�P�•�]�� �\�D�V�W�Õ�N�� �K�D�O�Õ�O�D�U�Õ�Q�G�D�� �Eenzer desenlere 
�U�D�V�W�O�D�Q�P�D�N�W�D�G�Õ�U���<�|�U�•�N�����V�|�]�O�•���J�|�U�•�ú�P�H���������������������������� 

 
�)�R�W�R�÷�U�D�I�������<�D�V�W�Õ�N���K�D�O�Õ�V�Õ���G�R�N�X�P�D���|�U�Q�H�÷�L���.�Õ�O�Õ�o��

Karatay, 2017). 
 
 
�+�H�\�E�H���G�R�N�X�P�D�V�Õ�����ø�o�L�Q�G�H���H�ú�\�D���W�D�ú�Õ�P�D�N���L�o�L�Q���N�X�O�O�D�Q�Õ�O�Õ�U�����(�V�N�L�G�H�Q��
�D�÷�Õ�]���N�Õ�V�Õ�P�O�D�U�Õ���G�H�U�L���L�O�H���N�D�S�O�D�Q�Õ�U���Y�H���N�L�O�L�W�O�H�Q�L�U�G�L�����*�•�Q�•�P�•�]�G�H���o�R�N��
�D�]���G�R�N�X�Q�P�D�N�W�D�G�Õ�U ���6�|�\�O�H�U�����V�|�]�O�•���J�|�U�•�ú�P�H���������������������������� 

 
�)�R�W�R�÷�U�D�I���������+�H�\�E�H���K�D�O�Õ�V�Õ���G�R�N�X�P�D���|�U�Q�H�÷�L���.�Õ�O�Õ�o��

Karatay, 2017). 
�.�L�O�L�P���G�R�N�X�P�D�O�D�U�Õ 
�7�•�U�N�O�H�U�G�H�� �N�L�O�L�P�� �G�R�N�X�P�D�� �E�L�O�L�Q�H�Q�� �H�Q�� �H�V�N�L�� �H�O�� �V�D�Q�D�W�O�D�U�Õ�P�Õ�]�G�D�Q��
�E�L�U�L�G�L�U���� �.�|�\�G�H�N�L�� �N�L�O�L�P�� �G�R�N�X�P�D�� �|�U�Q�H�N�O�H�U�L�Q�G�H�� �F�L�F�L�P�� �Y�H�� �]�L�O�L��
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V. DISCUSSION 

This should explore the significance of the results of the 
work, not repeat them. The results should be drawn together, 
compared with prior work and/or theory and interpreted to 
present a clear step forward in scientific understanding. 
Combined Results and Discussion sections comprising a list of 
results and individual interpretations in isolation are 
particularly discouraged. 
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AKSARAY CITY OF QUILT ART  
Abstract �± Throughout the history of Aksaray, many civilizations have hosted it and are on the traces of these civilizations. 
Traditionally many handicrafts are also being hosted. Examples are carpets, straw, pottery-making, sock-patting knitting and 
quilting arts. 
 The art of quilting has become a craft with the time that people have needed. The duvets, which are historical documents 
of the era they have made, have gained prosperity in composition over time and have become especially indispensable products 
in dowries. 
 However, as the developing technology, the development of the industry, the changes in the materials used and the 
ready consumption are in our other regions over time, Aksaray 's own handicrafts have been negatively affected and even faced 
with the danger of disappearance. 
 As a result of the research, Aksaray aims to share information about the masters who practiced the art of quilting, the 
tools and materials they used, the patterns and meanings used in composition, the steps of the process and the present situation.   
 
Keywords �± Quilting, Art, Aksaray, Traditional, Motif 
 

I. �*�ø�5�ø�ù 

�0���g���� ��������-���������� �\�Õ�O�O�D�U�Õ�Q�G�D�� �1�H�R�O�L�W�L�N�� �G�H�Y�L�U�G�H�� �$�Q�D�G�R�O�X��
�P�H�G�H�Q�L�\�H�W�L�Q�L�Q���L�O�N���L�]�O�H�U�L�Q�L�� �J�|�U�G�•�÷�•�P�•�]�� �.�R�Q�\�D�� �\�D�N�Õ�Q�O�D�U�Õ�Q�G�D�N�L��
�d�D�W�D�O�� �K�|�\�•�N�W�H�� �+�D�V�D�Q�G�D�÷�Õ�¶�Q�D�� �G�R�O�D�\�Õ�V�Õ�\�O�D�� �$�N�V�D�U�D�\�¶�D�� �D�L�W��
�Y�H�V�L�N�D�O�D�U�D�� �U�D�V�W�O�D�Q�P�D�N�W�D�G�Õ�U���� �%�X�U�D�G�D�� �+�D�V�D�Q�G�D�÷�Õ�Q�Õ�Q�� �O�D�Y��
�S�•�V�N�•�U�W�W�•�÷�•�Q�•�� �W�D�V�Y�L�U�� �H�G�H�Q�� �E�L�U�� �N�D�]�Õ�Q�W�Õ�� �U�H�V�P�H�� �U�D�V�W�O�D�Q�P�Õ�ú�W�Õ�U����
�1�H�R�O�L�W�L�N�� �G�|�Q�H�P�G�H�� �$�N�V�D�U�D�\�� �Y�H�� �o�H�Y�U�H�V�L�� �L�V�N�k�Q�� �J�|�U�P�•�ú�W�•�U����
Kalkolitik ve eski demir devir�O�H�U�L�Q�G�H�� �L�V�N�D�Q�� �R�O�X�S�� �R�O�P�D�G�Õ�÷�Õ��
�E�L�O�L�Q�P�H�P�H�N�O�H�� �E�L�U�O�L�N�W�H�� �o�H�Y�U�H�� �N�|�\�O�H�U�G�H�� ���%�|�J�H�W�� �Y�H�� �.�R�o�D�ú���� �E�X��
�G�|�Q�H�P�H�� �D�L�W�� �V�H�U�D�P�L�N�O�H�U�H�� �U�D�V�W�O�D�Q�P�D�N�W�D�G�Õ�U���0���g���� ��������-2000 
�\�Õ�O�O�D�U�Õ�Q�G�D�� �$�Q�D�G�R�O�X�¶�G�D�� �+�D�W�W�L�� �N�D�Y�P�L�� �\�D�ú�D�P�Õ�ú�W�Õ�U���� �%�X�� �G�|�Q�H�P�G�H��
�$�V�X�U�O�X���7�D�F�L�U�O�H�U���E�X�U�D�G�D���W�L�F�D�U�H�W���\�D�S�P�Õ�ú�O�D�U�G�Õ�U�����$�N�V�D�U�D�\�¶�Õ�Q���L�O�N��ve 
�2�U�W�D�� �7�X�Q�o�� �G�H�Y�L�U�O�H�U�L�Q�G�H�N�L�� �G�X�U�X�P�X�Q�X�� �$�F�H�P�K�|�\�•�N�� �|�U�H�Q��
�\�H�U�O�H�U�L�Q�G�H�N�L�� �\�D�S�Õ�O�D�Q���N�D�]�Õ�O�D�U�G�D�Q���Y�H�� �P�•�]�H�� �P�•�G�•�U�O�•�÷�•�Q�•�Q���V�D�W�Õ�Q��

�D�O�P�Õ�ú�� �R�O�G�X�÷�X�� �H�V�N�L�� �H�V�H�U�O�H�U�G�H�Q�� �|�÷�U�H�Q�P�H�N�W�H�\�L�]���� �%�X�� �G�|�Q�H�P�G�H��
�$�V�X�U�O�X�� �W�•�F�F�D�U�O�D�U�� �0�H�]�R�S�R�W�D�P�\�D�¶�G�D�Q�� �J�H�O�H�U�H�N�� �ú�H�K�L�U�O�H�U�L�Q��
�E�D�Q�O�L�\�|�O�H�U�L�Q�G�H���W�L�F�D�U�H�W���P�H�U�N�H�]�L���N�X�U�P�D�\�D �E�D�ú�O�D�P�Õ�ú�O�D�U�G�Õ�U�����$�V�X�U�O�X��
�W�•�F�F�D�U�O�D�U���\�D�]�Õ�\�Õ���E�L�O�L�\�R�U�O�D�U�G�Õ�����3�L�ú�L�U�L�O�P�L�ú���o�D�P�X�U���•�]�H�U�L�Q�H���\�D�]�Õ�O�P�Õ�ú��
�P�H�W�L�Q�O�H�U���� �o�D�P�X�U�X�Q�� �S�H�N�L�ú�W�L�U�L�O�P�H�V�L�� �V�X�U�H�W�L�\�O�H�� �\�D�S�Õ�ú�W�Õ�U�Õ�O�Õ�\�R�U�G�X����
�+�|�\�•�N�����0���g�������������¶�G�H�Q���L�W�L�E�D�U�H�Q���L�V�N�D�Q���H�G�L�O�P�L�ú�W�L�U�����$�F�H�P�K�|�\�•�N�¶��
�•�Q�� �H�Q�� �S�D�U�O�D�N�� �G�H�Y�L�U�O�H�U�L�� �0���g������������ �\�Õ�O�Õ�Q�Õ�Q�� �L�O�N�� �\�D�U�Õ�V�Õ�Q�D�� �L�V�D�E�H�W��
�H�W�P�H�N�W�H�G�L�U���.�R�O�R�Q�L�� �G�|�Q�H�P�O�H�U�L�Q�L�Q�� �V�R�Q�O�D�U�Õ�Q�D�� �G�R�÷�U�X���� �0���g���� ����������
�\�Õ�O�O�D�U�Õ�Q�G�D���.�D�I�N�D�V�O�D�U�G�D�Q���J�H�O�H�Q�����N�•�o�•�N���ú�H�K�L�U���G�H�Y�O�H�W�O�H�U�L���N�X�U�D�Q���Y�H��
�$�Q�D�G�R�O�X�¶�G�D���� �D�V�N�H�U�L�� �E�L�U�� �G�H�Y�O�H�W�� �K�D�O�L�Q�G�H�� �E�L�U�� �N�D�Y�P�L�Q�� �Y�D�U�O�Õ�÷�Õ�Q�Õ��
�J�|�U�•�\�R�U�X�]���� �+�L�Q�W-�$�Y�U�X�S�D�O�Õ�� �R�O�D�Q�� �E�X�� �N�D�Y�P�L�Q�� �$�Q�D�G�R�O�X�¶�G�D�� �V�L�\�D�V�L��
iktid�D�U�Õ�� �H�O�H�� �J�H�o�L�U�H�U�H�N�� �N�X�U�G�X�÷�X�� �G�H�Y�O�H�W���� �H�V�N�L�� �+�L�W�L�W�� �'�H�Y�O�H�W�L�G�L�U����
�$�N�V�D�U�D�\�¶�G�D���+�L�W�L�W�O�H�U�H���D�L�W���H�V�H�U�O�H�U���E�X�O�X�Q�P�D�P�D�N�O�D���E�H�U�D�E�H�U���P�D�÷�O�X�S��
�P�H�P�O�H�N�H�W�O�H�U�� �D�U�D�V�Õ�Q�G�D�� �$�N�V�D�U�D�\�¶�Õ�Q�� �G�D�� �D�G�Õ�� �J�H�o�P�H�N�W�H�G�L�U���2�U�W�D��
�$�Q�D�G�R�O�X�¶�G�D�� �0�g���������\�\���� �V�R�Q�O�D�U�Õ�Q�D�� �N�D�G�D�U�� �G�H�Y�D�P�� �H�G�H�Q�� �+�L�W�L�W��
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Karatay, �$�.�6�$�5�$�<���ø�/�ø���<�2�5�*�$�1�&�,�/�,�.���6�$�1�$�7�,, ISAS2018, Antalya, Turkey 

�H�J�H�P�H�Q�O�L�÷�L�� �0���g���� �����\�\���G�D�� �E�D�W�Õdan (Trakya) gelen ve deniz 
�N�D�Y�L�P�O�H�U�L�� �R�O�D�U�D�N�� �E�L�O�L�Q�H�Q�� �N�D�Y�L�P�O�H�U�L�Q�� �H�Q�� �J�•�o�O�•�V�•�G�•�U���<�D�Q�D�U�G�D�÷��
�N�•�O�O�H�U�L�Q�L�Q�� �V�Õ�N�Õ�ú�P�D�V�Õ�Q�G�D�Q�� �R�O�X�ú�D�Q�� �W�•�I�� �W�D�E�D�N�D�O�D�U�Õ�Q�Õ�Q�� �o�R�N�� �N�R�O�D�\��
�N�D�]�Õ�O�D�E�L�O�P�H�� �|�]�H�O�O�L�÷�L�� �Q�H�G�H�Q�L�\�O�H�� �E�|�O�J�H�P�L�]�H�� �o�R�N�� �V�D�\�Õ�G�D�� �\�H�U�D�O�W�Õ��
�ú�H�K�U�L���� �G�L�N�� �\�D�P�D�o�O�D�U�D�� �N�D�\�D�� �L�o�L�Q�G�H�� �\�H�U�O�H�ú�P�H�� �E�L�U�L�P�O�Hri 
�\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� �����\�\���� �V�R�Q�O�D�U�Õ�Q�G�D�Q�� �L�W�L�E�D�U�H�Q�� �0�•�V�O�•�P�D�Q�� �$�U�D�S�O�D�U�Õ�Q��
�$�Q�D�G�R�O�X�� �•�]�H�U�L�Q�G�H�Q�� �ø�V�W�D�Q�E�X�O�¶�D�� �\�D�S�W�Õ�N�O�D�U�Õ�� �V�H�I�H�U�O�H�U�� �Q�H�G�H�Q�L�� �L�O�H��
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�o�H�\�L�]�L���R�O�D�U�D�N���Y�H�U�L�O�L�U���.�|�P�•�U�F�•���������������V���������� 

�.�D�\�E�R�O�P�D�\�D�� �\�•�]�� �W�X�W�P�X�ú�� �H�O�� �V�D�Q�D�W�O�D�U�Õ�P�Õ�]�G�D�Q�� �E�L�U�L�V�L�� �G�H��
�\�R�U�J�D�Q�F�Õ�O�Õ�N�W�Õ�U�����<�R�U�J�D�Q���•�V�W�H���|�U�W�•�O�P�H�N���D�P�D�F�Õ�\�O�D���N�X�O�O�D�Q�Õ�O�D�Q�����•�V�W�•��
�\�•�]�O�•�N�����D�O�W�Õ���D�V�W�D�U�O�Õ�N���R�O�P�D�N���•�]�H�U�H���L�N�L���N�X�P�D�ú���D�U�D�V�Õ�Q�D���\�•�Q���Y�H���\�D��
�S�D�P�X�N�� �J�L�E�L�� �G�R�O�J�X�� �P�D�O�]�H�P�H�V�L�� �N�R�\�X�O�D�U�D�N�� �•�]�H�U�L�Q�G�H�Q�� �G�L�N�L�ú��
�\�D�S�Õ�O�D�Q�� �J�H�Q�L�ú�� �|�U�W�•�G�•�U���� �$�Q�F�D�N�� �L�O�N�� �]�D�P�D�Q�O�D�U�G�D�� �\�R�U�J�D�Q�� �V�D�G�H�F�H��
�\�D�W�D�U�N�H�Q���•�V�W�H���|�U�W�•�O�H�Q���E�L�U���N�X�O�O�D�Q�Õ�P���H�ú�\�D�V�Õ���R�O�D�U�D�N�����E�L�O�L�Q�P�L�\�R�U�G�X����
�%�L�U���•�V�W���H�O�E�L�V�H���Y�H�\�D���•�V�W�O�•�N���L�o�L�Q���G�H�����]�D�P�D�Q���]�D�P�D�Q���\�Rrgan ifadesi 
�N�X�O�O�D�Q�Õ�O�Õ�\�R�U�G�X���� �<�D�Q�L�� �\�R�U�J�D�Q�� �G�D�K�D�� �o�R�N�� �E�•�U�•�Q�•�O�H�F�H�N�� �Y�H�\�D��
�|�U�W�•�Q�•�O�H�F�H�N�� �E�L�U�� �|�U�W�•�Q�•�Q�� �D�G�Õ�\�G�Õ���� �d�R�E�D�Q�O�D�U�Õ�Q���� �•�]�H�U�O�H�U�L�Q�H��
�D�O�G�Õ�N�O�D�U�Õ�� �N�H�S�H�Q�H�N���� �E�•�\�•�N�� �E�L�U�� �D�E�D���� �E�D�]�H�Q�� �G�H�� �N�D�G�Õ�Q�O�D�U�Õ�Q��
�E�•�U�•�Q�G�•�N�O�H�U�L�� �|�U�W�•�O�H�U�� �H�V�N�L�� �7�•�U�N�� �N�D�\�Q�D�N�O�D�U�Õ�Q�G�D���� �\�R�U�J�D�Q�� �D�G�Õ�� �L�O�H��
�D�G�O�D�Q�G�Õ�U�Õ�O�D�E�L�O�L�\�R�U�G�X�����g�]�N�D�Q�����������������V���������� 

�$�N�V�D�U�D�\���L�O�L�Q�G�H�� �\�R�U�J�D�Q�F�Õ�O�Õ�÷�Õ�Q���E�D�ú�O�D�Q�J�Õ�o���W�D�U�L�K�L�Q�H���D�L�W���E�H�O�J�H�O�H�U��
�E�X�O�X�Q�P�D�P�D�N�W�D�G�Õ�U���� �<�|�U�H�Q�L�Q�� �Y�D�U�R�O�X�ú�X�Q�G�D�Q�� �E�H�U�L�� �|�Q�F�H�V�L�Q�G�H��
�L�K�W�L�\�D�o�G�D�Q���G�D�K�D���V�R�Q�U�D�O�D�U�Õ���L�V�H���V�D�Q�D�W���D�P�D�o�O�Õ���\�D�S�Õ�O�D�Q���\�R�U�J�D�Q�F�Õ�O�Õ�N��
�]�D�P�D�Q�O�D�� �G�H�V�H�Q�� �Y�H�� �P�D�O�]�H�P�H�G�H�� �G�H�÷�L�ú�L�N�O�L�÷�H�� �X�÷�U�D�P�Õ�ú�� �H�V�N�L��
�|�Q�H�P�L�Q�L�� �G�H�� �\�L�W�L�U�P�L�ú�W�L�U���� �<�R�U�J�D�Q�F�Õ�O�Õ�N�� �V�D�Q�D�W�Õ�� �L�O�H�� �X�÷�U�D�ú�D�Q�O�D�U�Õ�Q��
�V�D�\�Õ�V�Õ�� �$�N�V�D�U�D�\�� �P�H�U�N�H�]�� �R�O�P�D�N�� �•�]�H�U�H�� �G�|�U�W�� �N�L�ú�L�G�L�U���� �%�X�� �X�V�W�D�O�D�U��
�\�H�W�L�ú�W�L�U�G�L�N�O�H�U�L�� �o�Õ�U�D�N�O�D�U�� �L�O�H�� �E�X�� �V�D�Q�D�W�Õ�� �J�H�O�H�F�H�÷�H�� �E�Õ�U�D�N�P�D�� �o�D�E�D�V�Õ��
�L�o�L�Q�H�� �J�L�U�P�L�ú�O�H�U�G�L�U���� �$�Q�F�D�N�� �J�•�Q�•�P�•�]�G�H�N�L�� �K�D�]�Õ�U�� �W�•�N�H�W�L�P��
�Q�H�G�H�Q�L�\�O�H�� �K�D�]�Õ�U�� �\�R�U�J�D�Q�� �N�X�O�O�D�Q�Õ�P�Õ bu durumu olumsuz 
�H�W�N�L�O�H�P�L�ú�W�L�U. 

II. AKSARAY Y�2�5�*�$�1�&�,�/�,�ö�, 

A. �.�X�O�O�D�Q�Õ�O�D�Q���$�U�D�o���Y�H���*�H�U�H�o�O�H�U 

�$�N�V�D�U�D�\�� �L�O�L�Q�G�H�� �\�R�U�J�D�Q�� �\�D�S�Õ�P�Õ�Q�G�D�� �D�U�D�o�� �R�O�D�U�D�N���� �K�D�O�O�D�o��
�P�D�N�L�Q�H�V�L�����G�H�V�H�Q�����|�O�o�•���L�S�L�����L�÷�Q�H�����\�•�N�V�•�N�����G�|�Y�P�H���V�R�S�D�V�Õ�����P�H�]�X�U�D����
�F�H�W�Y�H�O�����P�D�N�D�V�����W�H�E�H�ú�L�U�����G�L�N�L�ú���P�D�N�L�Q�H�V�L�����J�H�U�H�o���R�O�D�U�D�N���L�V�H�����\�•�]�O�•�N��
�R�O�D�U�D�N���G�H�U�L���V�D�W�H�Q���Y�H���D�V�W�D�U�O�Õ�N���N�X�P�D�ú�O�Dr, dolgu malzemesi olarak 
�\�•�Q�����H�O�\�D�I���Y�H���S�D�P�X�N���Y�H���G�L�N�L�ú���L�S�O�L�N�O�H�U�L���N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U�� 

�+�D�O�O�D�o�� �0�D�N�L�Q�H�V�L���� �*�H�Q�H�O�O�L�N�O�H�� �\�•�Q�� �S�D�P�X�N�� �Y�H�� �H�O�\�D�I�� �J�L�E�L��
�P�D�O�]�H�P�H�O�H�U�L�Q���N�D�E�D�U�W�P�D�\�D�� �Y�H�� �G�D�K�D�� �\�X�P�X�ú�D�N���E�L�U�� �K�D�O���D�O�P�D�V�Õ�Q�D��
�X�D�U�G�Õ�P�F�Õ�� �R�O�D�Q�� �P�R�W�R�U�O�X�� �D�U�D�o�W�Õ�U���� �0�D�N�L�Q�H�Q�L�Q�� �D�U�N�D�� �N�Õ�V�P�Õ�Q�G�D�� �\�H�U��
alan �G�L�ú�O�L�O�H�U�� �\�D�U�G�Õ�P�Õ�\�O�D�� �G�|�Q�H�Q�� �E�|�O�P�H�\�H�� �\�H�U�O�H�ú�W�L�U�L�O�H�Q�� �\�•�Q��
�S�D�P�X�N���Y�H�\�D���H�O�\�D�I�Õ�Q�����N�D�E�D�U�Õ�N���\�X�P�D�N�O�D�U���K�D�O�L�Q�H���J�H�W�L�U�P�H�N�W�H�G�L�U���� 

�'�H�V�H�Q�O�H�U���� �<�R�U�J�D�Q�Õ�Q�� �\�•�]�H�\�L�Q�G�H�� �o�D�O�Õ�ú�Õ�O�D�F�D�N�� �R�O�D�Q��
�N�R�P�S�R�]�L�V�\�R�R�Q�O�D�U�G�Õ�U���� �*�H�Q�H�O�G�H�� �H�]�E�H�U�H�� �\�D�G�D�� �N�D�W�R�O�R�J�G�D�Q��
�P�•�ú�W�H�U�L�Q�L�Q���W�D�O�H�E�L�Q�H���J�|�U�H���E�H�O�L�U�O�H�Q�L�U���%�D�E�•�U������������). 
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�)�R�W�R�÷�U�D�I�� 2.  �<�R�U�J�D�Q���\�•�]�H�\�O�H�U�L�Q�G�H���N�X�O�O�D�Q�Õ�O�D�Q��

desenler���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 
 
�g�O�o�•�� �L�S�L�� �<�R�U�J�D�Q�Õ desenlendirme �V�Õ�U�D�V�Õ�Q�G�D�� �|�O�o�•�O�• bir 
�ú�H�N�L�O�G�H hiza almak ve �\�R�U�J�D�Q�Õ�Q�� �R�U�W�D �N�Õ�V�P�Õ�Q�Õ bulmak �L�o�L�Q 
�N�X�O�O�D�Q�Õ�O�D�Q pamuklu ipliktir (Balta, 2017). 
�ø�÷ne: �d�H�O�L�N�W�H�Q�� �•�U�H�W�L�O�P�L�ú���� �G�L�N�L�ú�� �G�L�N�P�H�N�� �L�o�L�Q�� �N�X�O�O�D�Q�Õ�O�D�Q��
�D�U�D�o�W�Õ�U�� �ø�÷�Q�H�� �N�X�O�O�D�Q�Õ�P�Õ�Q�G�D�� �G�L�N�N�D�W���H�G�L�O�P�H�V�L�� �J�H�U�H�N�H�Q���H�Q�� �|�Q�H�P�O�L��
�|�]�H�O�O�L�÷�L�� �X�F�X�Q�X�Q�� �V�L�Y�U�L�� �Y�H�� �S�D�V�O�Õ�� �R�O�P�D�P�D�V�Õ�G�Õ�U���� �$�N�V�L�� �W�D�N�G�L�U�G�H��
�N�X�P�D�ú�W�D�Q�� �J�H�o�P�H�]�� �Y�H�� �N�X�P�D�ú�G�D�� �G�H�O�L�÷�H�� �Q�H�G�H�Q�� �R�O�X�U (Bozlak, 
2017). 
 
�<�•�N�V�•�N�����ø�÷�Q�H�� �E�D�W�P�D�V�Õ�Q�Õ���|�Q�O�H�P�H�N�� �\�D�� �G�D�� �L�÷�Q�H�\�L�� �L�W�P�H�N�� �L�o�L�Q��
�J�H�Q�H�O�O�L�N�O�H�� �L�÷�Q�H�\�L�� �N�X�O�O�D�Q�G�Õ�÷�Õ�P�Õ�]�� �H�O�L�Q �\�•�]�•�N�� �S�D�U�P�D�÷�Õ�Q�D��
�W�D�N�Õ�O�Õ�U ( �%�R�]�G�R�÷�D�Q, 2017). 
 
�'�|�Y�P�H���V�R�S�D�V�Õ�����<�•�]�O�•�÷�•���Y�H���D�V�W�D�U�Õ���G�L�N�L�O�H�Q���\�R�U�J�D�Q���\�•�]�•�Q�•�Q��
�L�o�L�Q�H�� �\�H�U�O�H�ú�W�L�U�L�O�H�Q�� �\�•�Q���� �S�D�P�X�N�� �Y�H�\�D�� �H�O�\�D�I�Õ�Q�� �H�ú�L�W�� �R�O�D�U�D�N��
�G�D�÷�Õ�O�P�D�V�Õ�� �L�o�L�Q�� �Y�X�U�D�U�D�U�N�� �G�D�÷�Õ�W�P�D�� �L�ú�O�H�P�L�Q�G�H�� �N�X�O�O�D�Q�Õ�O�D�Q�� �D�U�D�o��
�R�O�X�S�� �D�÷�D�o�W�D�Q�� �\�D�S�Õ�O�P�Õ�ú�W�Õ�U�����d�R�N�� �N�D�O�Õ�Q�� �R�O�P�D�P�D�N�O�D�� �E�H�U�D�E�H�U��
boyu da bir metre veya daha uzun da olabilir���%�R�]�G�R�÷�D�Q����
2017). 
 
Mezura: Genellikle �N�X�P�D�ú�D�O�D�U�Õ�Q���|�O�o�•�P�•���N�X�O�O�D�Q�Õ�O�Õ�U��  
 
Cetvel: �$�K�ú�D�S�G�D�Q�� �\�D�S�Õ�O�P�Õ�ú�� �������� �P�¶�O�L�N�� �F�H�W�Y�H�O��
�N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U�� 
 

 
�)�R�W�R�÷�U�D�I���������&�H�W�Y�H�O���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 
Makas: yorga�Q�� �G�L�N�L�O�H�F�H�N�� �N�X�P�D�ú�O�D�U�Õ�Q�� �N�H�V�L�P�� �L�ú�O�H�P�L�Q�G�H��
�N�X�O�O�D�Q�Õ�O�Õ�U���� �<�R�U�J�D�Q�F�Õ�O�Õ�N�W�D�� �G�D�K�D�� �o�R�N�� �W�H�U�]�L�� �P�D�N�D�V�Õ�� �G�L�\�H��
�D�G�O�D�Q�G�Õ�U�Õ�O�D�Q�� �E�•�\�•�N�� �P�H�W�D�O�� �P�D�N�D�V�� �N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U 
(Bozlak, 2017). 
 
�7�H�E�H�ú�L�U: �%�H�O�L�U�O�H�Q�P�L�ú���R�O�D�Q���G�H�V�H�Q�L�Q���N�X�P�D�ú���•�]�H�U�L�Q�H �o�L�]�L�O�P�H�V�L��
�L�ú�O�H�P�L�Q�G�H���N�X�O�O�D�Q�Õ�O�Õ�U(Balta, 2017). 
 
�<�•�]�O�•�N��Kuma�úlar: �*�H�Q�H�O�O�L�N�O�H�� �\�R�U�J�D�Q�Õ�Q�� �•�V�W�� �N�Õ�V�P�Õ�Q�G�D��
�\�•�]�O�•�N���R�O�D�U�D�N���N�X�O�O�D�Q�Õ�O�D�Q���N�X�P�D�ú�O�D�U�G�Õ�U�����%�X�Q�O�D�U���J�H�Q�H�O�O�L�N�O�H���G�H�U�L��
�V�D�W�H�Q�� �Y�H�� �E�D�V�P�D�� �N�X�P�D�ú�O�D�U�G�Õ�U���� �d�H�\�L�]�� �D�P�D�o�O�Õ�� �\�D�S�Õ�O�D�Q��
�\�R�U�J�D�Q�O�D�U�G�D���J�H�Q�H�O�O�L�N�O�H���]�D�U�L�I���Y�H���]�H�Q�J�L�Q���G�X�U�P�D�V�Õ���E�D�N�Õ�P�Õ�Q�G�D�Q��
�G�H�U�L���V�D�W�H�Q���N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U( �%�R�]�G�R�÷�D�Q���������������� 

 
�)�R�W�R�÷�U�D�I��5�����'�H�U�L���6�D�W�H�Q���N�X�P�D�ú�O�D�U��(�.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 
�$�V�W�D�U�O�Õ�N���.�X�P�D�úlar: �<�R�U�J�D�Q�Õ�Q���D�O�W���N�Õ�V�P�Õ�Q�D �G�L�N�L�O�H�Q���N�X�P�D�ú�D��
�D�V�W�D�U�O�Õ�N���G�H�Q�L�U���%�D�E�•�U���������������� 
 

         
�)�R�W�R�÷�U�D�I���������$�V�W�D�U�O�Õ�N���N�X�P�D�ú�O�D�U���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 
Dolgu Malzemeleri: Yorgan dikiminde dolgu malzemesi 
o�O�D�U�D�N���\�•�Q�����S�D�P�X�N���Y�H���H�O�\�D�I���N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U(Balta, 2017). 
 

 
�)�R�W�R�÷�U�D�I�����������d�Õ�U�S�Õ�O�P�Õ�ú���\�•�Q���������������������������������������������������������������������������������������� 

 

 
                                    
 

�)�R�W�R�÷�U�D�I 8. Elyaf ���.�Õ�O�Õ�o���.�D�U�D�W�D�\��������������

�øplikler: �+�H�U���Q�H�Y�L���E�H�]���Y�H���P�H�Q�V�X�F�D�W�Õ���G�L�N�P�H�N���Y�H�\�D���G�R�N�X�P�D�N
�L�o�L�Q���N�X�O�O�D�Q�Õ�O�D�Q���S�D�P�X�N�����N�H�W�H�Q�����L�S�H�N�����\�•�Q���J�L�E�L���L�S�O�L�N���\�D�S�P�D�÷�D
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�H�O�Y�H�U�L�ú�O�L���P�D�G�G�H�O�H�U�G�H�Q�� �\�D�S�Õ�O�P�Õ�ú�����S�D�P�X�N���L�S�O�L�÷�L�����N�H�W�H�Q���L�S�O�L�÷�L����
�\�•�Q�� �L�S�O�L�÷�L���� �L�S�H�N�� �L�S�O�L�÷�L�� �J�L�E�L�� �L�S�O�L�N�O�H�U�� �G�L�N�L�P�� �D�ú�D�P�D�V�Õ�Q�G�D��
�N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U�������$�U�V�H�Y�H�Q�����������������V������������ 

 

B. �<�R�U�J�D�Q���'�L�N�L�P���$�ú�D�P�D�O�D�U�Õ 

�<�R�U�J�D�Q�� �G�L�N�L�P�L�Q�G�H�� �L�O�N�� �D�ú�D�P�D���� �\�R�U�J�D�Q�� �\�•�]�•�� �Y�H�� �D�V�W�D�U�Õ�Q��
�G�L�N�L�O�H�U�H�N�� �N�D�O�Õ�E�Õ�Q�� �R�O�X�ú�W�X�U�X�O�P�D�V�Õ�G�Õ�U���� �%�X�� �L�ú�O�H�P�� �W�D�P�D�P�O�D�Q�G�Õ�N�W�D�Q��
sonra dolgu malzemesi doldurulur. Doldurulan malzemenin 
�H�ú�L�W���R�O�D�U�D�N���G�D�÷�Õ�W�Õ�O�P�D�V�Õ���L�o�L�Q���V�R�S�D���L�O�H���G�|�Y�•�O�•�U�� 

 

 
�)�R�W�R�÷�U�D�I���������.�D�O�Õ�E�D���G�R�O�G�X�U�X�O�D�Q���P�D�O�]�H�P�H�Q�L�Q���G�|�Y�•�O�P�H��

�L�ú�O�H�P�L���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 
 
�<�R�U�J�D�Q�Õ�Q�� �G�L�N�L�P�L�� �H�V�Q�D�V�Õ�Q�G�D�� �N�D�\�P�D�� �R�O�D�V�Õ�O�Õ�÷�Õ�� �|�Q�O�H�P�H�N�� �L�o�L�Q��
�E�H�O�O�L�� �D�U�D�O�Õ�N�O�D�U�O�D�� �Y�H�� �E�H�O�O�L�� �E�|�O�J�H�O�H�U�H�� �W�H�\�H�O�� �G�L�N�L�ú�L�� �D�W�Õ�O�Õ�U�� Teyal 
�G�L�N�L�ú�L�Q�G�H�Q�� �V�R�Q�D�U�� �L�ú�O�H�Q�H�F�H�N�� �G�H�V�H�Q�� �E�H�O�L�U�O�H�Q�G�L�N�W�H�Q�� �V�R�Q�D�U��
�\�R�U�J�D�Q�Õ�Q�� �L�O�N�� �R�O�D�U�D�N�� ������ �F�P�� �N�D�G�D�U�� �N�H�Q�D�U�O�D�U�Õ�� �L�ú�O�H�Q�L�U�� �Y�H�� �E�X��
�L�ú�O�H�P�H�� �G�H�� �N�Õ�\�Õ�� �G�L�N�L�ú�L�� �G�H�Q�L�O�P�H�N�W�H�G�L�U�� �.�Õ�\�Õ�� �G�L�N�L�ú�L�� �\�D�S�Õ�O�P�Õ�ú��
�\�R�U�J�D�Q�Õ�Q�� �L�o�� �N�Õ�V�P�Õ�Q�G�D�� �o�H�U�o�H�Y�H�� �R�O�X�ú�P�X�ú�W�X�U���� �2�O�X�ú�Dn bu 
�o�H�U�o�H�Y�H�Q�L�Q�� �R�U�W�D�� �N�Õ�V�P�Õ���|�O�o�• �L�S�L�\�O�H�� �D�\�D�U�O�D�Q�Õ�U���� �2�U�W�D�� �N�Õ�V�P�Õ��
belirlenen yorgana belirlenen desen �W�H�E�H�ú�L�U�� �Y�H�� �|�O�o�•�� �L�S�L��
�\�D�U�G�Õ�P�Õ�\�O�D �o�L�]�L�O�L�U�� �d�L�]�L�O�H�Q�� �G�H�V�H�Q�O�H�U�L�Q�� �•�]�H�U�L�Q�G�H�Q�� �W�H�N�U�D�U��
�o�Õ�U�S�P�D���G�L�N�L�ú�L���X�\�J�X�O�D�Q�Õ�U�����'�H�V�H�Q�O�H�Q�G�L�U�P�H���L�ú�O�H�P�L���W�D�P�D�P�O�D�Q�D�Q��
�\�R�U�J�D�Q���� �G�L�N�L�P�H�� �K�D�]�Õ�U�� �K�D�O�H���J�H�O�P�L�ú�W�L�U����Dikimi tamamlanan 
�\�R�U�J�D�Q�����G�H�÷�Q�H�N���\�D�U�G�Õ�P�Õ�\�O�D���W�H�N�U�D�U���G�|�Y�•�O�G�•�N�W�H�Q���V�R�Q�U�D���D�V�Õ�O�Õ�U����
�%�X�� �L�ú�O�H�P�O�H birlikte yorgan �N�X�O�O�D�Q�Õ�P�D �K�D�]�Õ�U hale 
�J�H�O�P�L�ú�W�L�U�����%�D�E�•�U���������������� 
 
�'�H�V�H�Q�V�L�]�� �G�•�]�� �\�R�U�J�D�Q�� �G�L�N�L�P�L�Q�G�H�� �L�V�H�� �N�D�O�Õ�E�Õ�Q�� �L�o�L�Q�H�� �G�R�O�J�X��
�P�D�O�]�H�P�H�V�L�� �\�H�U�O�H�ú�W�L�U�L�O�L�S�� �V�R�S�D�� �L�O�H���G�|�Y�•�O�G�•�N�W�H�Q�� �V�R�Q�D�U��
�N�H�Q�D�U�O�D�U�G�D�Q�� �E�D�ú�O�D�\�D�U�D�N�� �R�U�W�D�\�D�� �N�D�G�D�U�� �G�L�N�G�|�U�W�J�H�Q�� �R�O�D�F�D�N��
�ú�H�N�L�O�G�H�� �L�÷�Q�H�� �L�O�H�� �V�Õ�U�Õ�P�D�� �\�D�Q�L�� �G�L�N�P�H�� �L�ú�O�H�P�L��
�X�\�J�X�O�D�Q�P�D�N�W�D�G�Õ�U���%�R�]�G�R�÷�D�Q���������������� 
 

 
�)�R�W�R�÷�U�D�I�� ������ �<�R�U�J�D�Q�Õ�Q�� �N�H�Q�D�U�� �G�L�N�L�P�L�Q�L�Q�� �\�D�S�Õ�O�P�D�V�Õ ���.�Õ�O�Õ�o��
Karatay,2017). 

 

C. �$�N�V�D�U�D�\���<�R�U�J�D�Q�O�D�U�Õ�Q�Õ�Q���0�R�W�L�I���Y�H���'�H�V�H�Q���g�]�H�O�O�L�N�O�H�U�L 

�$�N�V�D�U�D�\�� �\�R�U�J�D�Q�F�Õ�O�Õ�÷�Õ�Q�G�D�� �N�X�O�O�D�Q�Õ�O�D�Q�� �E�H�]�H�P�H�O�H�U�G�H�� �E�L�W�N�L�V�H�O����
�J�H�R�P�H�W�U�L�N�� �Y�H�� �K�D�\�Y�D�Q�� �I�L�J�•�U�O�•�� �G�H�V�H�Q�O�H�U�� �D�÷�Õ�U�O�Õ�N�O�Õ�� �R�O�D�U�D�N�� �\�H�U��
�D�O�P�D�N�W�D�G�Õ�U�����%�X���G�H�V�H�Q�O�H�U���W�•�N�H�W�L�F�L�V�L�Q�L�Q���]�H�Y�N���Y�H���E�H�÷�H�Q�L�V�L�Q�H���J�|�U�H��
�E�H�O�L�U�O�H�Q�P�H�N�W�H�G�L�U���D�Q�F�D�N���E�D�]�H�Q���\�R�U�J�D�Q�F�Õ���X�V�W�D�O�D�U���W�L�F�D�U�L���D�P�D�o�O�Õ���H�Q��
�o�R�N�� �W�D�O�H�S�� �H�G�L�O�H�Q�� �G�H�V�H�Q�O�H�U�L�G�H�� �L�ú�O�H�\�H�U�H�N�� �K�D�]�Õ�U�� �K�D�O�G�H��
�E�X�O�X�Q�G�X�U�P�D�N�W�D�G�Õ�U�O�D�U�����'�H�V�H�Q�O�H�U�G�H���E�L�W�N�L�V�H�O���J�H�R�P�H�W�U�L�F���Y�H���K�D�\�Y�D�Q��
�I�L�J�•�U�O�H�U�L���D�\�U�Õ���D�\�U�Õ���N�X�O�O�D�Q�Õ�O�G�Õ�÷�Õ���J�L�E�L���E�D�]�H�Q�G�H���E�L�U���D�U�D�G�D���N�X�O�O�D�Q�G�Õ�÷�Õ��
�\�R�U�J�D�Q�O�D�U�� �G�D�� �Y�D�U�G�Õ�U������ �%�L�W�N�L�V�H�O�� �R�O�D�U�D�N���� �O�D�O�H���� �J�•�O���� �N�D�U�D�Q�I�L�O����
�S�D�S�D�W�\�D���� �\�R�Q�F�D���� �N�D�E�D�N�� �J�•�O�•�� �Y�H�� �\�D�S�U�D�N�O�D�U�� �N�X�O�O�D�Q�Õ�O�Õ�U�N�H�Q����
�J�H�R�P�H�W�U�L�N�� �G�H�V�H�Q�O�H�U�G�H�� �E�D�N�O�D�Y�D���� �N�D�U�H���� �G�L�N�W�|�U�W�J�H�Q�� �Y�H�� �K�D�\�Y�D�Q��
�I�L�J�X�U�H���R�O�D�U�D�N���G�D���W�D�Y�X�V���N�X�ú�X���Y�H���N�X�ú���P�R�W�L�I�L�Q�L�Q���\�D�Q�Õ���V�Õ�U�D���\elpaze, 
�N�Õ�Y�U�Õ�P�� �Y�H�� �I�L�\�R�Q�N�� �D�G�Õ�� �Y�H�U�L�O�H�Q�� �P�R�W�L�I�O�H�U�� �G�H��
�N�X�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U���%�R�]�G�R�÷�D�Q���������������� 

�‡ Bitkisel Desenler; 
�*�H�Q�H�O�� �R�O�D�U�D�N�� �G�R�÷�D�G�D�� �Y�D�U�R�O�D�Q�� �E�L�W�N�L���� �\�D�S�U�D�N���� �o�L�o�H�N���� �O�D�O�H����

�S�D�S�D�W�\�D�����]�D�P�E�D�N�����P�X�]���Y�H���J�•�O���J�L�E�L���P�R�W�L�I�O�H�U�L���\�R�U�J�D�Q�O�D�U�G�D���G�H�V�H�Q��
�R�O�D�U�D�N���N�X�O�O�D�Q�P�D�N�W�D�G�Õ�U�O�D�U�����'�R�÷�D�Q�Õ�Q���]�H�Q�J�L�Q�O�L�÷�L���H�O���V�D�Q�D�W�O�D�U�Õ�P�Õ�]�Õ�Q��
�E�L�U�o�R�N���D�O�D�Q�Õ�Q�D���N�D�\�Q�D�N���R�O�G�X�÷�X���J�L�E�L���\�R�U�J�D�Q���V�D�Q�D�W�Õ�Q�D���G�D���N�D�\�Q�D�N��
�R�O�P�X�ú�� �E�L�U�E�L�U�L�Q�G�H�Q�� �J�•�]�H�O�� �N�R�P�S�R�]�L�V�\�R�Q�O�D�U�D�� �H�Y�� �V�D�K�L�S�O�L�÷�L��
�\�D�S�P�Õ�ú�W�Õ�U���� �g�]�H�O�O�L�N�O�H�� �o�H�\�L�]�� �Y�H�� �|�U�W�•�Q�P�H�� �L�K�W�L�\�D�F�Õ�Q�G�D�Q�� �G�R�÷�D�Q��
�\�R�U�J�D�Q�� �]�D�P�D�Q�O�D�� �V�D�Q�D�W�� �K�D�O�L�Q�H�� �J�H�O�P�L�ú�� �K�D�W�W�D�� �E�D�]�Õ�� �N�H�V�L�P�O�H�U�G�H��
me�V�O�H�N���R�O�P�X�ú�W�X�U���%�R�]�O�D�N���������������� 
 

 
�)�R�W�R�÷�U�D�I�������� Yonca motifi ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 

 
�)�R�W�R�÷�U�D�I����������Papatya motifi ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 
�)�R�W�R�÷�U�D�I�����������<�D�S�U�D�N�O�Õ���d�L�o�H�N motifi ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 



Karatay, �$�.�6�$�5�$�<���ø�/�ø���<�2�5�*�$�1�&�,�/�,�.���6�$�1�$�7�,, ISAS2018, Antalya, Turkey 

 

 
�)�R�W�R�÷�U�D�I���������*�|�E�H�N�O�L���2�U�N�L�G�H ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 
�)�R�W�R�÷�U�D�I������ Buketli Zambak ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 
�)�R�W�R�÷�U�D�I����������Muz motifi ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 

 
�)�R�W�R�÷�U�D�I����������Asma ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 

 
�)�R�W�R�÷�U�D�I���������� �d�H�U�F�H�Y�H�O�L���N�D�E�D�N���*�•�O�• ���.�Õ�O�Õ�o���.�D�U�D�W�D�\����

2017) 
 

 
�)�R�W�R�÷�U�D�I���������� �<�D�S�U�D�N�O�Õ���*�•�] ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 

 
�)�R�W�R�÷�U�D�I�����������*�|�E�H�N�O�L���/�D�O�H ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 
�x Geometrik Desenler 

Baklava, kare ve digger geometric motifler desen olarak 
�N�R�P�S�R�]�L�V�\�R�Q�G�D�� �\�H�U�� �D�O�P�D�N�W�D�G�Õ�U���� �'�L�N�W�|�U�W�J�H�Q�� �Y�H�� �N�D�U�H�O�H�U��
�J�H�Q�H�O���R�O�D�U�D�N���o�H�U�F�H�Y�H���Y�H���E�|�O�P�H���D�P�D�o�O�Õ���N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U�� 
 

 
�)�R�W�R�÷�U�D�I��21. �d�H�U�F�H�Y�H�O�L���N�X�U�G�H�O�H ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 



Karatay, �$�.�6�$�5�$�<���ø�/�ø���<�2�5�*�$�1�&�,�/�,�.���6�$�1�$�7�,, ISAS2018, Antalya, Turkey 

 
�)�R�W�R�÷�U�D�I��22.  �d�H�U�F�H�Y�H�O�L���N�X�U�G�H�O�H ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 

 
�)�R�W�R�÷�U�D�I���������� �*�|�E�H�N�O�L���N�|�ú�H ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 

 
�)�R�W�R�÷�U�D�I�����������7�D�Y�D�Q���Q�D�N�Õ�ú�Õ ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 
�x �+�D�\�Y�D�Q���)�•�J�•�U�O�•���'�H�V�H�Q�O�H�U 

 
�)�R�W�R�÷�U�D�I�����������7�D�Y�X�V���.�X�ú�X ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 

 
�)�R�W�R�÷�U�D�I 26.  �%�•�O�E�•�O���Y�H���*�•�O���'�H�V�H�Q�L ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 
Bitkisel, geometrik �Y�H�� �K�D�\�Y�D�Q�� �I�L�J�•�U�O�•�� �G�H�V�H�Q�O�H�U�L�Q�� �\�D�Q�Õ�V�Õ�U�D��
�I�L�\�R�Q�N�����S�D�S�\�R�Q���J�L�E�L���I�D�U�N�Õ���G�H�V�H�Q�O�H�U�G�H���N�X�O�O�D�Q�Õ�O�P�D�N�W�D�G�Õ�U. 

 

 
�)�R�W�R�÷�U�D�I����������Fiyonk deseni ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 

 
�)�R�W�R�÷�U�D�I����������Papyon  Deseni ���.�Õ�O�Õ�o���.�D�U�D�W�D�\�������������� 

 

  

 

III. �6�2�1�8�d�/�$�5

  �<�R�U�J�D�Q�� �L�Q�V�D�Q�R�÷�O�X�Q�X�Q�� �L�K�W�L�\�D�o�� �G�X�\�G�X�÷�X�� �E�L�U�� �N�X�O�O�D�Q�Õ�P�� �H�ú�\�D�V�Õ 
�R�O�P�D�V�Õ�Q�G�D�Q���]�L�\�D�G�H���o�H�\�L�]�O�H�U�L�Q���Y�D�]�J�H�o�L�O�P�H�]���E�L�U���S�D�U�o�D�V�Õ�G�Õ�U�����%�D�]�Õ 
�N�|�\���Y�H���N�D�V�D�E�D�O�D�U�G�D���\�H�Q�L���G�R�÷�D�Q���E�H�E�H�N�O�H�U�H���G�H���K�H�G�L�\�H���R�O�D�U�D�N���|�]�H�O 
�R�O�D�U�D�N�� �\�D�S�Õ�O�D�Q�� �\�R�U�J�D�Q�O�D�U�� �K�H�G�L�\�H�� �H�G�L�O�P�H�N�W�H�G�L�U�� Eskiden 
�o�H�\�L�]�O�H�U�G�H���\�H�U���D�O�D�Q���V�D�\�Õ�V�Õ���o�H�\�L�]���V�D�K�L�E�L���N�Õ�]���\�D�G�D���H�U�N�H�÷�L�Q���V�D�\�J�Õ�Q 
�Y�H�� �]�H�Q�J�L�Q�� �D�L�O�H�V�L�� �R�O�G�X�÷�X�Q�X�� �J�|�V�W�H�U�L�U�� �J�•�F�•�� �V�L�P�J�H�O�H�U�N�H�Q 
�J�•�Q�•�P�•�]�G�H���|�H�Q�P�L�Q�L���\�L�W�L�U�P�L�ú���\�R�U�J�D�Q�F�Õ�O�Õ�N�O�D���X�÷�U�D�ú�D�Q���X�V�W�D���V�D�\�Õ�V�Õ 
�E�L�U�� �H�O�L�Q�� �S�D�U�P�D�N�O�D�U�Õ�Q�Õ�� �J�H�o�P�H�P�H�N�W�H�G�L�U���� �1�H�G�H�Q�L�Q�H�� �E�D�N�Õ�O�D�F�D�N
olursa  ,teknol�R�M�L�Q�L�Q�� �J�H�O�L�ú�P�H�V�L���� �(�O�� �H�P�H�÷�L�Q�L�Q�� �N�D�U�ú�Õ�O�Õ�÷�Õ�Q�Õ
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Development of Student Attendance Application for Mobile Devices with  
RFID and Bluetooth Technologies 

  
Abstract- To follow the class attendance of the students is a challenging and time consuming process in terms of lecturer. Follow-
up of class attendance at universities is done by circulating the attendance sheet in class. The number and signature of each 
student is got. However, this process reduces the efficiency of the class and causes time loss. In order to control the class 
attendance of the students, in this study, the student participation application was developed for smart mobile devices using RFID 
(Radio Frequency Identification) and Bluetooth technology. In the developed application, a circuit was designed using RFID and 
bluetooth module and a program was written for the mobile device. The numbers of the students were defined on ID cards with 
RFID feature. The information read as contactless of the student was transmitted to the mobile device via Bluetooth and saved 
in the database. Thus, the attendance information of the students was got for the related class. At the end of the semester, the 
attendance information stored on the mobile device was transferred to the server computer and statistical information could be 
obtained on a student basis.       
   
Keywords- Attendance system, Sensors, RFID, Bluetooth, Mobile device  
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Reflections on Relativity in Philosophy, Science and Art in Architecture  
 
Abstract- Although the concept of relativity is a concept emerging in the 20th century with Einstein's theory of relativity, the 
foundation is based on ancient times. The concept of relativity is an attitude of thinking that human knowledge is not realistic 
in itself, that it is impossible to know the reality in itself, that the information that they obtain depends on an association, that 
the extent of knowledge is variable in terms of societies and persons. With Einstein's theory, the fourth dimension was added to 
the third dimension, and artists at that time were influenced by this theory to try to reflect the fourth dimension into their work. 
The aim of this work is to examine the reflections of the concept of relativity in architecture, which is in the philosophy, 
science and art. 
 
With the change of time and the rapid increase in the access to information, the notion of relativity has also evolved. Concepts 
evolved and transformed in the contemporary era. The purpose of this study is to look at the examples on contemporary 
architecture through concepts related to relativity through transforming concepts. The concept of difference-repetition, folding, 
rhyme, multiplicity, coincidence, parallax, and openness, which are thought to be related to relativity, is emphasized. Steven 
Holl's designs, which are thought to be closely related to the concept of relativity, will be emphasized. 
 
Steven Holl is particularly focused on the fact that he works both theoretically and seriously, and is an architect who reflects 
them in a practical sense. Steven Holl, constantly working in theoretical sense, constantly tackles changing and changing 
concepts and shows how the design process changes. Steven Holl sets out a concept in the idea stage of his designs and designs 
over it. Therefore, he reflects his works in his theoretical sense in his designs. We have multiple readings, parallax shifts, 
which refer to relativity in their designs. 
 
Key words- relativity, Steven Holl 
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Effect of Cooling Rate Applied to Aluminum Composites on Hardness and 
Wear Resistance 

 
Abstract- Cooling process applied to complete sintering cycle of aluminum composites produced by hot pressing 
method has a great effect on grain size, hardness and wear resistance. In order to obtain a fine-grained microstructure, 
increase hardness and reduce amount of wear, cooling process of the composites was carried out in two stages. First 
of these is 12 m3/minute cold air flow blowing on punch connected to mold during time composites descended to 
semi-liquid/semi-solid temperature and second is 0.35 L/min constant water flow given to bottom mold after 
composites are removed from furnace. After increasing cooling rate in this way, it was observed to rise that the 
hardness and wear resistance to a half fold. 
 
 Keywords- cooling rate, hardness, wear resistance 
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Use of Metal Foam Materials as Biomaterials  
  
Abstract- Metal foams are light cellular materials that are a natural inspiration. Wood, bone and sea sponges are some well-
known examples of such structures. Metallic foams offer excellent mechanical response combination with lightness, good 
thermal and sound insulation. These qualities make them ideal candidates for various applications. In biomedical engineering, 
metal foams can be used for biodegradable orthopedic implants such as bone skeletons. For orthopedic applications, 
biocompatible materials such as high porosity metal, tantalum, magnesium and alloys, titanium and alloys and iron foam are 
used.  
 
The physical and mechanical properties of a metal foam depend directly on its cellular structure, which has its structural 
properties. Metal foam applications can be grouped structurally and functionally and are based on several excellent properties of 
the material. Structural applications utilize the light and specific mechanical properties of metal foams. Functional applications, 
on the other hand, are based on a wide range of applications with a particular functionality, i.e. very good thermal or electrical 
conductivity for heat dissipation or use as electrodes for the battery.   
 
The history of metal foams dates back to 1940s. The first experiments were made on aluminum foams. Metal foams are produced 
as open cells and closed cells. Depending on the production method, the foam structure is more or less homogeneous and includes 
different characteristics that determine their properties and therefore their application area. Until now, melt foaming method, gas 
injection method, powder metallurgy method and infiltration casting method which both closed cell and open cell aluminum 
foams can be manufactured are used. Open-cell and closed-cell metal foams are reinforced with different reinforcements to 
improve the mechanical properties of the metallic matrix. Thus, the reinforcing member strengthens the structure of cell edges 
and cell walls to provide high strength and durability. In this work, information about metal foams used as biomaterials is given. 
  
Keywords- Biomaterials, metal foams, implants.  
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The Effects of Boric Acid Additives on Aluminum Alloy Sliding Bearing  
Materials  

 
Abstract- Numerous studies have been carried out in the field of material science for the development of lightweight materials 
with high wear resistance, high strength and good corrosion resistance. Aluminum and its alloys are one of the most important 
engineering materials in the field of material science. Boron is the hardest mine after the diamond. The use of boron and its 
compounds as alloying elements is common. Boron and boron products have been found in researches that increase the physical, 
chemical, mechanical and metallurgical properties of materials positively.  In this study, sliding bearing materials were produced 
by sand casting method to be used in experimental works by adding ppm of boric acid (H3BO3) to the aluminum alloy. 
Microstructure and mechanical properties of the produced samples; OM, SEM, density and hardness measurements. As a result 
of the work done, the result of boric acid addition affects the mechanical and microstructure properties of the material positively.  
  
Keywords- Boric acid, sliding bearing, microstructure.  
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Abstract �± The dual-diploma programs between the State University of New York (SUNY) and Turkish Universities is an 
example of collaborative international education or dual diploma education between two institutions in two different countries 
as a new approach of bi-cultural learning. This study explores the dual-diploma Fashion Design Program between Istanbul 
Technical University (Istanbul, Turkey) and Fashion Institute of Technology-SUNY (New York, U.S.A.). The paper 
investigates the experiences of the graduates with the aim of understating the motivation behind studying in such programs, 
opportunities and challenges faced by students and the impact of the bi-cultural learning experience after graduation. 
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I. INTRODUCTION 

Higher education has experienced increased emphasis 
upon internationalism and learning in a global community.  
Institutions have integrated international opportunities for 
their students in different forms such as study abroad and 
exchange programs throughout their curricula. There are a 
variety of collaborative international models in higher 
education [1]:  

1. Short Term Visits: Academic faculty led short term 
visits to another country as a part of a specific course 
or subject, usually undertaken in breaks and do not 
exceed 2 weeks. 

2. Study Abroad: Students continue their major at 
another international institution for a semester or a full 
year towards a specific degree. Erasmus exchange 
programs in Europe provide such mobility for students 
in higher education. 

3. Collaborative International Programs: Joint or double 
degree higher education programs fall under this 
category. In this case, higher education institutions in 
two different countries collaborate and students meet 
the requirements of both institutions and get a 
graduation certificate signed by both participating 
institutions. 

The dual-diploma programs between the State University 
of New York (SUNY) and Turkish Universities is an example 
of collaborative international education or dual diploma 
education between two institutions in two different countries 
as a new approach of bi-cultural learning. The dual-diploma 
education models change depending on one or two-way 
exchange of students, number of participating institutions and 
the number of years required in each institution.  

The dual-diploma Fashion Design Program between 
Istanbul Technical University (Istanbul, Turkey) and Fashion 
Institute of Technology-SUNY (New York, U.S.A.) is an 
example of one-way dual diploma program model where 
Fashion design students from Istanbul Technical University 
(ITU) spend 4 semesters of their education in Fashion Institute 

of Technology (FIT), New York and 5 semesters at ITU, 
Istanbul. The dual-diploma Fashion Design program between 
ITU and FIT accepted its first students in 2004 and has been 
giving graduates since 2008. The dual-diploma program brings 
together two significant metropolises and institutions with 
distinct characteristics. Istanbul as an emerging global city is 
the fashion capital of Turkey hosting International Fashion 
Week, Premiere Vision and clusters of textile and apparel 
manufacturers from SMEs and large corporations to small 
avant-garde designer boutiques. Istanbul Technical University 
(ITU) is a leading state university in Turkey with a strong 
academic background in engineering and architecture. On the 
other hand, New York is a global fashion capital influencing 
international fashion trends and is home to editors, publishers, 
buyers and designers shaping the future of fashion. Fashion 
Institute of Technology (FIT) is ranked among the top fashion 
schools of the world with an urban campus located in New 
York�¶�V���J�D�U�P�H�Q�W���G�L�V�W�U�L�F�W��  

The available literature on SUNY dual diploma higher 
education programs analysed the cost-benefit comparison, 
cultural adjustment problems of students and linguistic 
challenges for students in different majors. Nader and Robbert 
conducted a cost-benefit analysis of international dual diploma 
programs for undergraduate and graduate students [1]. The 
study concluded that dual diploma programs provide superior 
academic and experiential learning and prepare students to 
lead global ventures. Yildirim studied Tur�N�L�V�K�� �V�W�X�G�H�Q�W�V�¶��
adjustment problems in dual diploma programs [2]. Results 
showed that language proficiency such as writing and 
understanding in English language, socio-cultural differences 
and differences between expectations of institutions were 
among the most challenging factors for Turkish students in 
dual diploma programs. Another study investigated the dual 
diploma programs in different countries comparatively [3]. It 
is reported that dual diploma programs in Turkey faced greater 
challenges in language and cultural differences compared to 
China, South Korea, France and Germany. The results also 
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showed that dual diploma programs in Turkey are challenged 
by level of student enrolment consistent with expectations, and 
by commitment level and expectations of partners. 

This study investigates the experiences of the graduates of 
the dual diploma Fashion Design program between ITU and 
FIT with the aim of understating the motivation behind 
studying in such program, opportunities and challenges faced 
by students and the impact of the bi-cultural learning 
experience after graduation. The study would contribute to the 
current body of knowledge by focusing on learning experience 
of an applied field like Fashion Design in a dual diploma 
program. 

II. METHOD 

Data collection is conducted through a survey and face-to-
face interviews with graduates of ITU-FIT dual-diploma 
program.  

A total of 42 responses were collected out of approximately 
90 graduates (response rate 46%). Cognitive and affective 
learning as described by Lashari et al. is investigated with the 
survey [4].  Cognitive aspects relate to learning results in terms 
of knowledge, understanding and skills. For fashion design 
education, major cognitive learning subjects include skills 
about garment construction, garment pattern design, product 
design and knowledge of textile science. Affective aspects 
relate to feelings and emotional state that effect the progression 
of a learning process. Design consciousness, awareness of 
global structure of apparel and textile industry, time 
management and team work are among the most important 
affective aspects in fashion design education.  

The survey questions included open ended and 5-point 
Likert-type scale (1: very positive to 5: very negative) 
questions on:  

1. demographic information,  
2. motivation in pursuing a Fashion Design degree in a 
dual-diploma program,  
������ �3�U�R�J�U�D�P�¶�V�� �L�P�S�D�F�W�� �R�Q cognitive skills (i.e. garment 
construction), affective skills (i.e. design consciousness), 
and finding the first job and job satisfaction after 
graduation,  
4. Challenges and opportunities faced during the education 
and after graduation. 
 Face-to-face interviews were conducted with 7 graduates 

about their learning experiences in a dual diploma program and 
how they pursued their career after graduation. 

The survey results were analysed using SPSS�Š���V�W�D�W�L�V�W�L�F�D�O��
analysis software. The interview results were analysed by 
coding repeating concepts under descriptive titles. 

 

III.  RESULTS AND DISCUSSION 

Results from the survey showed that that getting a 
�%�D�F�K�H�O�R�U�¶�V�� �G�H�J�U�H�H�� �I�U�R�P�� �W�Z�R�� �S�U�H�V�W�L�J�L�R�X�V�� �L�Q�V�W�L�W�X�W�L�R�Q�V�� �D�Q�G��
opportunity to study in U.S.A were the top reasons for 
studying at ITU-FIT dual diploma Fashion Design program. 
The faculty and facilities (machinery, studios, etc.) of the 
program were the two following motivation factors.  

According to the findings from interviews, students find 
admission to FIT more competitive as an international student 
and see the dual-degree program as an opportunity to get FIT 
diploma. On the other hand, ITU competes to be one of the top 
state universities in Turkey and its graduates are highly 

demanded in the industry. An interviewee described that the 
only way she could convince her parents to get education in 
Fashion Design was because it was offered at ITU.  

The survey results showed studying at ITU-FIT program 
had positive impact in affective skills such as design 
consciousness (M: 1.86, SD:1.06), awareness of global 
structure of textiles and apparel field (M: 2.14, SD: 0.89), time 
management (M: 2.14, SD:1.04) and did not impact teamwork  
skills as much (M: 3.43, SD:1.01).  

Table 1. Survey Results for Affective Skills 

Affective Skills Mean Standard 
Deviation 

Design consciousness  1.86 1.06 
Awareness of global structure of 
textiles and apparel field  

2.14 0.89 

Time management  2.14 1.04 
Team work  3.43 1,01 

 
Cognitive skills such as garment construction (M:1.71, 

SD:1.01), pattern design (M: 1.86 SD:0.80) and product design 
and textile knowledge (M:2.57, SD:0.97) were all scored 
positively.  

Table 2. Survey Results for Cognitive Skills 

Cognitive  Skills Mean Standard 
Deviation 

Garment Construction 1.71 1.01 
Pattern Design 1.86 0.80 
Product Design 2.57 0.97 
Textile Science 2.57 0.97 

 
66.3% of respondents stated that being graduate of a dual-

diploma program had positive impact in finding their first jobs. 
16.3% were neutral and 16.3% stated that it had no impact.  

Table 3. Survey Results for Finding First Job 

 
50% of respondents reported that being graduate of a dual-

diploma program had no impact in meeting their salary 
expectations in their first jobs, 16.3% were neutral and 33.6% 
stated it had positive impact. 

Table 4. Survey Results for Meeting Salary Expectations 

 
 According to the open ended survey questions and 

interview results, it is seen that graduates of the program 
pursued their careers in different directions nationally and 
�L�Q�W�H�U�Q�D�W�L�R�Q�D�O�O�\�����&�R�Q�V�L�G�H�U�L�Q�J���7�X�U�N�H�\�¶s position as a significant 
global textile and apparel exporter, a group of graduates took 
over family businesses in the field. Especially, award-winning 
graduates in competitions started their own local brands. Many 
graduates are employed in leading local apparel companies 
appealing both local and international markets. Several 

The effect of being graduate of a dual-
diploma program in finding first jobs  

Percentage 

Positive Impact 66.3% 
No Impact 32.9% 

The effect of  being graduate of a dual-
diploma program in meeting salary 
expectations 

Percentage 

Positive Impact 33.6% 
No Impact 66.3% 



�*�|�Q�F�•���%�H�U�N�������)�U�R�P���,�V�W�D�Q�E�X�O���W�R���1�H�Z���<�R�U�N�����%�L�&�X�O�W�X�U�D�O���/�H�D�U�Q�L�Q�J���(�[�S�H�U�L�H�Q�F�H�V���L�Q���)�D�V�K�L�R�Q���'�H�V�L�J�Q��, ISAS 2018, Antalya, Turkey 

graduates launched their own brands in the US: Tuncin.Ege 
and AlienvsHuman operating in menswear and womenswear 
are selling online and through designer agent showrooms.  

Graduates interviewed reported that studying in a dual 
diploma program, being immersed in different aspects of 
fashion business in two different fashion centers of the world 
have provided a global vision and increased their design 
consciousness and awareness of market competitiveness. 
Interviewees emphasized how much street style in New York 
influenced their style as a designer and inspired them. Being 
situated within the fashion industry cluster in New York, 
graduates were able to find access to the latest international 
fashion happenings. Availability of wide range of museums 
and The Museum at FIT were other highly cited aspects in 
increasing gr�D�G�X�D�W�H�¶�V�� �G�H�V�L�J�Q�� �F�R�Q�V�F�L�R�X�V�Q�H�V�V���� �'�X�D�O-diploma 
program students all had the opportunity to work for one year 
in the U.S. after graduation. Thus, interviewees emphasized 
that they had the opportunity to build international competence 
and develop an understanding of the competitiveness in the 
field.  

In addition to all the opportunities offered by studying 
fashion design in two different metropolises like New York 
and Istanbul, graduates described common challenges they 
faced after graduation. One major challenge for graduates was 
working conditions in the apparel and textiles industry in 
Istanbul once they return. Interviewees all stated that many of 
the companies do not have the genuine and creative design 
competency they were educated for and industry demands long 
working hours without much benefits. 
 

IV.  CONCLUSION 

Fashion design as an industry has been reshaped by forces 
of globalization, availability of digital social media and thus 
changing consumer expectations. The ability to communicate 
effectively in a cross-functional and cross-cultural team is an 
increasingly important skill required for fashion designers. In 
this context, fashion design education needs to adequately 
prepare students for the shifting fashion landscape. The dual 
diploma Fashion Design program between ITU and FIT 
illustrates an interesting example for educating fashion 
designers bi-culturally in two leading institutions and leading 
fashion and textile centers of the world; New York and 
Istanbul. 

This study investigated the experiences of students 
graduated from the ITU-FIT dual diploma program to 
understand the motivation behind studying fashion design in a 
dual diploma program, the impact of graduating from a dual 
diploma fashion design program and opportunities and 
challenges for students during their education and after 
graduation. Studying fashion design in two leading institutions 
in Istanbul and New York provides a global vision for fashion 
design students and increases their international competence. 
In addition, being exposed to fashion education and fashion 
related happenings in two different countries increase their 
awareness of market competitiveness. The street style in New 
York, availability of wide range of museums and access to 
latest international fashion happenings increase the dual 
�G�L�S�O�R�P�D���V�W�X�G�H�Q�W�V�¶���G�H�V�L�J�Q���F�R�Q�V�F�L�R�X�V�Q�H�V�V. Students of the dual 
diploma program report positive impact in finding their first 
jobs. Most students return to their home countries and either 
take over family businesses in fashion, start their own brands 

or work in nationally and internationally known fashion 
companies. Small portion of the graduates pursue their careers 
in the U.S. In addition to the positive impact of studying 
fashion design in a dual diploma program, graduates reported 
frustrations related to working conditions in fashion design 
industry once they return to Istanbul such as the demanding 
work hours without much benefits. Another major frustration 
articulated by graduates was the lack of genuine and creative 
design competency in the fashion design industry in Istanbul. 

  In conclusion, although studying fashion design in a 
competitive dual diploma program offers many opportunities, 
gaps and dilemmas exist between the expectations and 
conditions of the fashion design industry in different 
geographical locations and the education received by 
graduates. 
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