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BRIEFLY ABOUT  

 
International Marmara Science Congress was held between 09-10 June 2023 by Kocaeli University and 

Aleksander Moisiu Durres University. The congress aims to bring together researchers whose working 

on interdisciplinary subjects in science and social sciences and also to establish an effective 

communication platform between them. In congress; 

 

In Sciences; Acoustical Engineering, Astrophysics, Astronomy and Space Sciences, Atmospheric 

Sciences, Bacteriology, Fisheries Sciences, Computer Engineering, Building Services Engineering, 

Plant Sciences, Biochemistry Biodiversity, Biology, Biomedical Engineering, Botany, Environmental 

Science Environmental Engineering, Ecology, Electrical Engineering, Electrical Engineering, 

Electronics Engineering Industrial Engineering, Energy Engineering, Pharmacology, Physics and 

Physics Engineering, Physical Sciences, Physiology, Genetic Engineer, Geotechnical Engineering, Food 

Engineering, Climate and Climate Change, Civil Engineering, Statistics and Actuarial Sciences, 

Geophysics, Geophysical Engineering, Geology, Geological Engineering, Chemistry, Chemical 

Engineering, Mechanical Engineering, Materials Engineering, Mathematics, Mechatronics Engineering, 

Meteorology, Microbiology, Molecular Biology and Genetics, Molecular Engineering, Nano 

Engineering, Nuclear Engineering, Optics M Engineering, Automotive Engineering, Petroleum 

Engineering, Psychology, Agricultural Engineering, Transportation Engineering, Applied Engineering 

Sciences, Space Engineering, Production Engineering, Software Engineering, Earth Sciences 

 

 

The language of the congress is English or Turkish, and all full papers and abstracts submitted for 

publication in the congress on current issues have been evaluated by at least two referees by the blind 

reviewing method. 131 papers, abstracts and posters were accepted for oral presentation and 

publication as a result of peer review. We would like to thank all the researchers who have shown 

interest in the Congress. 
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IMASCON  2023 ORGANIZATION  
 

 
IMASCON 2023, organized by Kocaeli University (KO¦) and Aleksander Moisiu Durres University and 

also sponsored by Kocaeli Metropolitan Municipality, Ķzmit Municiplatiy, Kartepe Municiplatiy, 

Derince Municipality, Kºrfez Municipality, Gºlc¿k Municipality and  East Marmara Development 

Agency. 

 

 
 
 
 
 
 
 
 

Imascon 2023 General Chair 
 

¥znur G¥KKAYA (KO¦) 
 
 
 
 
 
 

Organizing Committee 
 

Eda BEZHANI (Aleksander Moisiu Durres University, Albania) 

Flora MERKO (Aleksander Moisiu Durres University, Albania) 

Lyudmyla SYMOCHKO (Uzhhorod National University, Ukraine) 

Luis M. F. ROSEIRO (ISEC, Portuga) 

Hysen MANKOLI (Health and Environment, USA) 

Reyhan DADASH (Azerbaycan Devlet Pedagoji ¦niversitesi, Azerbaycan) 

Violeta NEZA (Aleksander Moisiu Durres University, Albania) 

Daniela LIKA (Aleksander Moisiu Durres University, Albania) 

Fernando Domingues MOITA (ISEC, Portuga) 

ķ¿kr¿ DURSUN (Konya Teknik ¦) 

Arif ¥ZKAN (Kocaeli ¦) 

Serdar BĶROĴUL (D¿zce ¦) 

¥mer G¦NG¥R (Kocaeli ¦) 

Mustafa OF (Kocaeli ¦) 

Barēĸ DEMĶR (Kocaeli ¦) 

Ķsmail KILI¢ASLAN (Kocaeli ¦) 

Kazēm KAHRAMAN (Kocaeli ¦) 
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SCIENTIFIC COMMITTEE  
 
Prof. Dr. Ahmet K¿¿k, Kocaeli University 

Prof. Dr. Ahmet Duran, Ķstanbul Technical University 

Prof. Dr. Alaeddin Bobat, Kocaeli University 

Prof. Dr. Arif ¥zkan, Kocaeli University 

Prof. Dr. Ayĸeg¿l G¿nsel, Kocaeli University 

Prof. Dr. Engin ¥zdemir, Kocaeli University 

Prof. Dr. Fatma ¢anka Kēlē, Kocaeli University 

Prof. Dr. C. Gazi Ukun, Kocaeli University 

Prof. Dr. Hanefi Bayraktar, Bayburt University 

Prof. Dr. Hasan Latif, Kocaeli University 

Prof. Dr. Hristo Ivanov Katrandzhiev, Marketing and 

Strategic Planning, University of National and World 

Economy, Bulgaria 

Prof. Dr. Hysen Mankolli, Editor of IJEES, Health and 

Environment Association, U.S.A. 

Prof. Dr. Ķlyas Uygur, D¿zce University 

Prof. Dr. Juan Carlos, Roca Unēversēty Of Huelva, 

Spain 

Prof. Dr. Kadri S¿leyman Yiĵit, Kocaeli University 

Prof. Dr. Luis M. F. Roseiro, ISEC 

Prof. Dr. Maan T. J. MAAROOF, Mousul University, 

Iraq 

Prof. Dr. Mahmut Durmuĸ, Gebze Teknik University 

Prof. Dr. Mehmet Demirtaĸ, Bitlis Eren University 

Prof. Dr. Melda Yardēmoĵlu Yēlmaz, Kocaeli 

University 

Prof. Dr. Mustafa Yaĸar, Karab¿k University 

Prof. Dr. Nardane Yusifova, Azerbaycan Milli ilimler 

Akademisi, Milli Tarih M¿zesi 

Prof. Dr. Novo Palakalovic, Faculty of Economics, 

University of East Sarajevo, Bosnia and Herzegovina 

Prof. Dr. Olena Demyanyuk, Institute of Agroecology 

and Environmental Management, Ukraine 

Prof. Dr. Orhan Gezici, ¥mer Halis Demir University 

Prof. Dr. Osman Taylan, King Abdulaziz University, 

Saudi Arabia 

Prof. Dr. Resul Kara, D¿zce University 

Prof. Dr. Sibel Zor, Kocaeli University 

Prof. Dr. ķ¿kr¿ Dursun, Konya Teknik University 

Prof. Dr. Tamara Milenkovic Kerkovic, Faculty of 

Economics, University of Nis, Serbia 
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Assoc. Prof. Dr. Flora Merko, Aleksander Moisiu 

Durres University, Albania 

Assoc. Prof. Dr. Eda Bezhani, Aleksander Moisiu 

Durres University, Albania 

Assoc. Prof. Dr. Brunela Trebicka, Aleksander Moisiu 

Durres University, Albania 

Assoc. Prof. Dr. Etem Yeĸilyurt, Akdeniz University 

Assoc. Prof. Dr. Lyudmyla Symochko, Uzhhorod 

National University, Ukraine 

Assoc. Prof. Dr. Mehboob Nagarbawdi, Akiôs Poona 

College Of Arts, Science Commerce 

Assoc. Prof. Dr. Mehmet Kerim G¿llap, Atat¿rk 

University 

Assoc. Prof. Dr. Nagip Skenderi, Faculty of Economy, 

University of Prishtina, Kosovo 

Assoc. Prof. Dr. Natalya Gudkova, The State 

Ecological Academy, Ministry of Ecology and Natural 

Resources of Ukraine 

Assoc. Prof. Dr. ¥mer G¿ngºr, Kocaeli University 

Assoc. Prof. Dr. Seher Ukun, Kocaeli University 

Assoc. Prof. Dr. Ylber Aliu, AAB College, Public 

Administration Faculty, Kosovo 

Assoc. Prof. Dr. Yoshito Ando, Kyushu Institute of 

Technology 

Assoc. Prof. Dr. Ayĸe G¦NSEL, Kocaeli University 

Assoc. Prof. Dr. Erdin Doĵancē, Kocaeli University 

Assoc. Prof. Dr. Fatih Ko, Kocaeli University 

Assoc. Prof. Dr. Halil Atmaca, Artro Klinik 

Assoc. Prof. Dr. Hasan Kaya, Kocaeli University 

Assoc. Prof. Dr. H¿seyin Dikme, Ķstanbul Geliĸim 

University 

Assoc. Prof. Dr. H¿lya ¦nver, D¿zce ¦niversitesi 

Assoc. Prof. Dr. Samad Rahimi Aghdam, Tabriz 

University 

Assoc. Prof. Dr. Seher Ukun, Kocaeli ¦niversitesi 

Assoc. Prof. Dr. Selda Uca, Kocaeli University 

Assoc. Prof. Dr. Serdar Birĵul, D¿zce University 

Assoc. Prof. Dr. Sinan Aydēn, Kocaeli University 
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Assoc. Prof. Dr. ķ¿kran G¿zin Ilēcak Aydēnalp, 

Ķstanbul Geliĸim University 

Assoc. Prof. Dr. Taner Erdoĵan, Kocaeli University 
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Assist. Prof. Dr. A. Arzu Arē Bural, Kocaeli 

University 

Assist. Prof. Dr. Aslēhan Kuyumcu Vardar, D¿zce 

University 

Assist. Prof. Dr. Berna Kavaz Kēndēĵēlē, Atat¿rk 

¦niversitesi 

Assist. Prof. Dr. Fatih Sevgi, Seluk University 

Assist. Prof. Dr. Handan ¥zelik Bozkurt, Sinop 

University 

Assist. Prof. Dr. Oĵuz Polatel Kocaeli University 

Assist. Prof. Dr. Larissa Shragina, Odessa I. I. 

Mechnikov University 

Assist. Prof. Dr. Seyil Najēmudēnova, Kērgēzistan 

T¿rkiye Manas University 

Assist. Prof. Dr. Vetan T¿men, Bitlis Eren University 

Assist. Prof. Dr. Vystavkina Daria, Odessa I. I. 

Mechnikov University 

Assist. Prof. Dr. Yusuf Budak, Kocaeli University 

Phd. Alba Ramallari, Economics Department Faculty 

of Bussines ñAleksand±r Moisiuò University Durr±s, 

Albania 

Phd. Alma Zisi, Economics Department Faculty of 

Bussines ñAleksand±r Moisiuò University Durr±s, 

Albania 

PhD. Blerina Vrenozi, Tirana University, Albania 

PhD. Mirela Alushllari, University of Albania, 

Albania 

PhD. Jonida Gashi, Aleksander Moisiu Durres 

University, Albania 

PhD. Olta Nexhipi, ñAleksand±r Moisiuò University 

Durr±s, Albania 

PhD. Violeta Neza, Aleksander Moisiu Durres 

University, Albania 

PhD. Cand. Ariola Harizi, Aleksander Moisiu Durres 

University, Albania 

PhD. Saeid Shojaei, University of Tabriz Ŀ 

Department of Electronics and Photonics 

PhD. Ada Aliaj, ñAleksand±r Moisiuò University 

Durr±s, Albania 

PhD. Moses M. Solomon, King Fahd University of 

Petroleum and Minerals 

PhD. Emma Gurashi Nikolaoy, University Of Patras, 

Greece 

PhD. Hisham M. Alidrisi, King Abdulaziz University, 

Saudi Arabia 

PhD. Thawee Numsakulwong, Rajamangala 

University of Technology Isan, Tayland 

PhD. Reyhan Dadash, Azerbaycan Devlet Pedagoji 

¦niversitesi, Azerbaycan 

Lect. Barēĸ Demir, Kocaeli University 

Lect. Daniela Lika, Aleksander Moisiu Durres 

University, Albania 

Lect. Mustafa Of, Kocaeli ¦niversitesi 
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CONGRESS PROGRAMME 
 

INTERNATIONAL MARMARA SCIENCES CONGRESS  

 IMASCON 2023 SPRING 

9 JUNE 2023 FRIDAY 

The Start of Registration Process 

A¢ILIķ KONUķMALARI - OPENING SPEECHES 11:00 / 12:00 

¶ Ķstiklal Marĸē ve Saygē Duruĸu / National Anthem and Moment of Silence 

¶ Kocaeli ¦niversitesi Tanētēm Filmi / Short Film of Kocaeli University 

¶ Prof.Dr. Nuh Zafer Cant¿rk, Rector of Kocaeli University 

¶ Do. Dr. ¥znur Gºkkaya, President of Imascon Congress  

¶ Ali Korkmaz, President of City Council of Kocaeli 

¶ Prof.Dr.Arif ¥zkan, Manager of Continuing Education Research and Application Center of Kocaeli 

University  

IMASCON PANEL ï SUSTAINABILITY - 16:00 / 18:00 

Moderator: Prof.Dr.¥zcan G¿ndoĵdu 

¶ Prof. Dr. Luis Roseiro, Instituto Polit®cnico de Coimbra, Portugal 

¶ Assoc Prof. Dr. Flora Merko, Albania 

¶ Prof. Barbara Krystyna Pierscionek, United Kingdom 

¶ Prof. Graham Ball, United Kingdom 

¶ Assist.Prof.Dr. Keisuke Wakizaka, Japan 

¶ Lecturer Dr. Ahmad Ali, India 

¶ Lecturer Dr. Vitor Maranha, University of Coimbra, Portugal 

¶ Dr. Stephen Hughes, United Kingdom 

9 JUNE 2023 FRIDAY 

ORAL (FACE to FACE) PRESENTATIONS  

 

9 JUNE 2023 FRIDAY 

 

SESSION 1 

 

14:00 ï 15:45 

 

IMASCON 2023 SPRING SESSION 1.1  

/  14:00 ï 15:45 
Hall : 1 9 JUNE 2023 FRIDAY 

SESSION CHAIR :  Assoc.Prof.Dr.B¿lent Aydemir 

Assoc.Prof.Dr. B¿lent Aydemir 
Calibration Requirement of the Extensometer Measurement System of 

the Earthquake Isolator Tester 

Tayyip Demir 
Selection Of Suitable Load Cell for Truck Scale Measuring Device with 

Topsis Decision Making Technique 

Assoc.Prof.Dr. B¿lent Aydemir Predictions on Laboratories of the Future and the Future of Laboratories 

Ferhat Badem 
Design and Analysis of Railway Mesuring System 

 

Tayyip Demir 
Truck Scale Design and Analysis with Solidworks 

 

Ferhat Badem 
Selection Of Suitable Load Cell for Wagon Scale Measuring System with 

Decision-Making Technique 
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9 JUNE 2023 FRIDAY 

ORAL (FACE to FACE)  PRESENTATIONS  

9 JUNE 2023 FRIDAY SESSION 2 16:00 ï 17:45 

IMASCON 2023 SPRING SESSION 2.1  

/  16:00 ï 17:45 
Hall : 1 9 JUNE 2023 FRIDAY 

SESSION CHAIR : Prof.Dr. ķ¿kr¿ Dursun 

Prof.Dr. ķ¿kr¿ Dursun Research to Reduce Environmental Noise Pollution by Using Panels 

Beyza Demir 
Study of the Effect of Ficus carica Plant Against Staphylococcus 

Aureus Bacteria 

Iĸēlay Tekten Industrial Symbious Approach in Circular Economy 

Iĸēlay Tekten Evaluation Of Sawage Sludge by Vermistabilization Method 

Dr. Erg¿l Meyvacē 

Synthesis And Characterization of Poly [Poly (Ethylene Glycol) 

Methacrylate-Co-Acrylamide]-Graft-Poly(ắ-Caprolacton) Comb-Type 

Amphilic Graft Copolymer 

Esma Mutlu 
Sensitive Recognization of Acetamiprid with a Novel Electrochromic 

Molecular Imprinted Polymer Sensor 

IMASCON 2023 SPRING SESSION 2.2 

/  16:00 ï 17:45 
Hall : 2 

16:00 ï 17:45 

9 JUNE 2023 FRIDAY 

SESSION CHAIR : Lecturer ¢ilem Koak 

G¿lcan ¥zkum On Stefan Problems and Their Solutions 

Lecturer ¢ilem Koak 
Next generation artificial intelligence algorithms used in Text analysis 

of Twitter data: Gpt-4 

Ķzzet Harun Ok Offshore Wind Farms Connection Topologies 

Lecturer ¢ilem Koak AI Applications Used in Daily Life 

G¿lcan ¥zkum On A Mathematical Model of Infectious Diseases 

Lecturer Mustafa Of Battle of Php Frameworks: Laravel or Symfony 

IMASCON 2023 SPRING SESSION 3.1 

/  18:00 ï 19:45 
Hall : 1 9 JUNE 2023 FRIDAY 

SESSION CHAIR : Res.Assist. Tuĵe Yaren 

Res.Assist. Tuĵe Yaren 
PID Parameter Estimation with Auto-Tuning Method: Position Control 

of DC Motor 

Res.Assist. Tuĵe Yaren Trajectory control of a two-link robot arm with computed torque 

method 

Fatih Mert ¢elebi 
Performance of Arduino RDBdimmer Library on AC Zero-Crossing 

Distortion 

Kudret Kºse 
Finite Element Method Investigation of The Effect Rolling Direction 

on Springback and Formability In High Tensile Strength Steel Materials 

Oĵuzhan Yazēcē 
Making Additional Cutting to The Press with Special Blanking Press 

Equipment 
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Discussion                                                                              

ONLINE PRESENTIONS 

9 JUNE 2023 FRIDAY 

ONLINE PRESENTATIONS  

9 JUNE 2023 

FRIDAY  
SESSION 1 18:00 ï 19:45 

IMASCON 2023 SPRING SESSION 1.1  

/  18:00 ï 19:45 
Hall : 1 9 JUNE 2023 FRIDAY 

SESSION CHAIR : Assoc.Prof.Dr. Yeĸim Saniye Kara 

 Doĵan Diran Investigation of substituent effects in 1,2,4-Oxadiazine derivatives 

Assoc.Prof.Dr. Yeĸim Saniye Kara 
Substituent effect study with theoretical 13C-NMR chemical shifts 

(SCS) on the 1,2,4-thiadiazole ring 

Esra Dilek 
Investigation of Drug Release Behaviors of Metal Nanoparticle 

Modified Phosphazene Microspheres (POSTER) 

Nil¿fer Cevher 
Development and Optimization of Highly Bio-based Hot Melt 

Adhesives 

Bensu Tan 

Synthesis of New Phenothiazine Derivative Compounds with Potential 

to Use as Acetylcholinesterase Inhibitor and Illumination of Structures 

(POSTER) 

Sabiha Elif Ekerim 
Development of A Polymeric Optical Membrane Sensor for 

Determination of Glyphosate in Aqueous Medium (POSTER) 

IMASCON 2023 SPRING  

SESSION 1.2  /  18:00 ï 19:45 
Hall : 2 9 JUNE 2023 FRIDAY 

SESSION CHAIR : Assoc.Prof.Dr. Mustafa Burak Telli  

Assoc.Prof.Dr. Mustafa Burak Telli 
Joinning of Soda Lime Silicate Glass To 304 L Stainless Steel Using 

Aluminum Interlayer 

Ali Kerem Timur 
Surface Engineering Applications and Structural Investigations on 

W350 Isobloc Grade Tool Steel 

Assist.Prof.Dr. Emir Eriĸir 
The Effects of Pretreatments Applied to Cellulose on Some Properties of 

Cellulose Reinforced CMC Hydrogels 

Dr. Hafizittin Hakan Yudar 
Investigation Of Epoxy Efficiency in Weldless AISI 304L Joining in 

Panel Radiators 

Taner Dindar 
An Example Calculation for Magnetic Gear Used in Small Power Wind 

Turbines 

Oĵuz ¦nl¿ 
Coating Low Medium and High Carbon Steel Surfaces with Nano and 

Macro Size Tin Element and Comparison Of The Results 

Discussion 
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IMASCON 2023 SPRING SESSION 

1.3.  18:00 ï 20:00 

Hall : 3 

 

9 JUNE 2023 FRIDAY 

 

SESSION CHAIR : Dr. ¢aĵatay Taĸdemirci 

Hakan ķahin Analysis Of Half Wave Rectifier Circuit by Modified Nodal Equations 

Neslihan Baĸ 
Solar Energy in Water Channel Administrations: The Example of 

Balēkesir 

Ecem Karay 

 
Uncertainty Calculations in Rf Vectorial Measurements 

Dr. ¢aĵatay Taĸdemirci 
Robotic Rehabilitation Gloves That Can Be Used as a Support in the 

Treatment of Multiple Sclerosis and Rheumatic Diseases 

Can Berk Pirpir 
Providing Effective Information in Earthquake and Emergency: 

Arduino-Based Smart Security System 

Sinan Yazēcē 
Forecasting Electricity and Natural Gas Consumption of a Household 

Appliance Plant Using Machine Learning Methods 

Nebi Iĸēk 
Comparison Of Series, Parallel and Series-Parallel Resonant Dc-Dc 

Converters 

Emre ¢ekerek 
Emergency Scenarios and Evacuation Simulation with Scada Systems 

on Subway Lines 

ONLINE PRESANTIONS  

10 JUNE 2023 SATURDAY 

ONLINE PRESENTATIONS  

10 JUNE 2023 SESSION 5 11:00 ï 12:45 

IMASCON 2023 SPRING SESSION 5.1  

/  11:00 ï 12:45 
Hall : 1 10 JUNE 2023 

SESSION CHAIR : Lec.Dr. Serhat Uzan 

Bekir Sabri Arēman 
Structure and in silico Protein Target Prediction of Histamine Derivative 

Schiff Base (POSTER) 

Bekir Sabri Arēman 
Synthesis, Molecular Docking, and Biological Activity Studies of 

Triazine Compounds (POSTER) 

Deniz Sayēn 
Synthesis and Structure Clarification of Azabodipy Based Organic 

Dyestuffs Containing Ferrocene Groups (POSTER) 

Lecturer Dr. Serhat Uzan 
Preparation of microcapsules of vitamin E acetate with polylactic acid 

and investigation of controlled release properties 

Esra Ayaz ¢ifci 
Reduction Of Silver Nanoparticle Doped Zeolite Catalyst with Aromatic 

Nitro Compounds 

Dr. Elif Karacan Yeldir 
Polymerization of 4,4'-Diaminophenylmethane and Investigation of 

Optical Properties 
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IMASCON 2023 SPRING  

SESSION 5.2  /  11:00 ï 12:45 

Hall : 2 

 
10 JUNE 2023 

SESSION CHAIR : Dr. Hafizittin Hakan Yudar  

Furkan Emeksiz 
Mechanical Design and Analysis of Mobile Pca Unit for A Tactical 

Unmanned Combat Aerial Vehicle 

Aslēhan Kalyon 
Investigation Of Spring Die Properties in Fastener Design by Cold 

Forging Method 

Dr. Hafizittin Hakan Yudar 
Analysis Of the Effect of The Fan at Different Speeds on The Thermal 

Performance of The Aluminum Panel Radiator by CFD Method 

Dr. Hafizittin Hakan Yudar 
Simultaneous Investigation of The Effect of Temperature and Pressure 

Measurement in The Radiators on Tightness 

Ķsmail Duran 
Structural Analysis of a Tracked Unmanned Ground Vehicle (Ugv) 

Independent Suspension 

Res.Assist. Ahmet Dayan 
Utilizing the Potential of Gyroid Structures in Heat Exchangers Through 

Metal Additive Manufacturing 

IMASCON 2023 SPRING  

SESSION 5.3  /  11:00 ï 12:45 
Hall : 3 10 JUNE 2023 

SESSION CHAIR : Assist.Prof.Dr. Ekrem D¿ven 

Assist.Prof.Dr. Ekrem D¿ven 
Improvement Of Position Accuracy for Repetitive Motions in Hydraulic 

Testing Machines 

Rabia Kaymak Classification Of Tomato Varieties Using Machine Learning 

Res.Assist.Dr. Haluk ¥zakyol 
Autonomous Cameraman: A Person-Following Camera System for 

Efficient Online Education 

Emine Meltem Hamzaoĵlu 

 

Prediction Of Missing Sensor Data in Parkinson's Disease Diagnosis and 

Analysis of Its Effect on Classification Performance 

Assist.Prof.Dr. Mesut Polatgil Topic modeling of Youtube comments for TOGG car 

Azize Ķnce An Investigation on Absorbent Hygiene Products for Incontinence 

Cem Kesici Turkēsh Emotēon Analysēs Wēth Twētter Data 

IMASCON 2023 SPRING  

SESSION 5.4  /  11:00 ï 12:45 

Hall : 4 

 
10 JUNE 2023 
 

SESSION CHAIR : Assoc.Prof.Dr. Talip ¢elik 

Hakki Sercan Ķbiĸ Socio-Economic Structure of Sea Fishermans in Turkey 

Zeynep ¢elik History And Current Status of The Medical Lege Sector 

Elif Tirancēoĵlu 
Use Of Sinnamaldehyde Containing Polylactic Acid Based 

Biodegradable Nanofiber Packaging in Cream 

ķ¿kran Aĸgēn 
Incorporation Of Boric Acid and Polilactic Acid Nanofiber by 

Ultrasonic Impregnation 

Abdiwali Mohamoud Abdi 
Determining Bacteriological Load Of Raw Camel Milk Along the 

Market Value Chain: Burao Somalia 
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Feyzanur Hantal 

Determination of the Mechanical Properties of the Metatarsal Bone 

Model Produced by A 3d Printer by Torsionary Test and Comparison 

with Real Bone 

Dr. ¢aĵatay Taĸdemirci Controlled Drug Release Using Polymer Encapsulation Technology 

Discussion 

ONLINE PRESENTATIONS  

10 JUNE 2023 SESSION 6 13:00 ï 14:45 

IMASCON 2023 SPRING SESSION 6.1 

/  13:00 ï 14:45 
Hall : 1 10 JUNE 2023 

SESSION CHAIR : Assist.Prof.Dr. Melek Tercan 

Assist.Prof.Dr. Melek Tercan 

Pd (II) Complex Bearing 4,4ǋ-Methylene Bis (2,6-Diethyl Aniline) 

Derivative I-Dentate Schiff Base Ligand as Catalyst for Hydrogen 

Production 

Beyzanur Tutuĸ 
Synthesis Of PLA Homopolymers with Super Bases at Low 

Temperatures 

Sezer Karaĸahin 
Organocatalytic Ring-Opening Polymerization Of L-Lactide with 

Alcohol Initiators 

Fatma Yeĸim ¢at 
Synthesis Of Novel Cyclopentafuranone Compounds from Crude 

Turpentine Oil 

S¿meyye Atmaca Quantum Mechanical Investigation of Keto-Enol Isomerisation of Serine 

Metin ¢evik 
Neotectonic And Paleoseismological Investigation of Koycegiz and Its 

Surroundings(POSTER) 

IMASCON 2023 SPRING SESSION 6.2 

/  13:00 ï 14:45 
Hall: 2 10 JUNE 2023 

SESSION CHAIR: Assist.Prof.Dr. Yusuf Tola 

Efsun Bacaksēz 

 

Evaluation Of Optimal Energy Production by Multivariate Regression 

Analysis 

Elif Erdem Y¿ksel The Effect of Silica Smoke on The Mechanical Properties of Concrete 

Elif Erdem Y¿ksel Factors Affecting Autogenous Shrinkage of Concrete 

Emirhan Yēldērēm 
The Effect of Different Earthquake Records on The Seismic Behavior of 

Reinforced Concrete Buildings 

Serkan Kam 
Investigation Of Splitting and Flexural Strengths Depending on Fiber 

Volume Ratio in Steel Fiber Concrete 

Abdulkadir Mutlu 

 

Effect Of Electrode Source on Reinforcement in Reinforced Concrete 

Buildings 

Discussion                                                                                                        
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IMASCON 2023 SPRING SESSION 6.3 

/ 13:00 ï 14:45 
Hall : 3 10 JUNE 2023 

SESSION CHAIR :  Assist.Prof.Dr. Fatih ¢ifti 

Assist.Prof.Dr. Fatih ¢ifti 
Production Optimization of Drug-Loaded Polycaprolactone 

Microparticles and Investigation of Their Drug Release Kinetics 

Esra Nur Usta 
Induction Sintering and Characterization of Hydroxyapatite Based Mgo 

Added Hybrid Composites Made with The Green Process 

Abdulrahman Al-Sanea 

Comparative Analysis of Torque Loss in Dental Implant Abutment 

Screws Manufactured Using Machining, Die, And Thread Rolling 

Methods 

B¿ĸra Akkaya 
Synthesis And Characterization of Uv and Thermal Curable 

Polybenzoxazine / Silica Nanocomposites 

Hafize Yuca 
Evaluation Of In Vitro Antidiabetic and Anticholinesterase Activities 

of Myriophyllum Spicatum and Phytochemical Analysis by Lc-Ms/Ms 

Simge Bulut 

Characterization Of Exopolysaccharides (Eps) Isolated from 

Cyanobacteria Species from Turkey Waters and Investigation of Their 

Potential Use in Cosmetics Industry 

ONLINE PRESENTATIONS  

10 JUNE 2023 SESSION 7 15:00 ï 16:45 

IMASCON 2023 SPRING SESSION 7.1 

/ 15:00 ï 17:00 
Hall : 1 10 JUNE 2023 

SESSION CHAIR : Lecturer Dr. Bahadēr Salmankurt 

Lecturer Dr. Ali ¢iriĸ 
Application of Sncl2 Heat Treatment on Sns Thin Films at Various 

Temperatures 

Lecturer Dr. Serdar Spor Analyzes of Triple Gauge Boson Coupling at Future Colliders 
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BATTLE OF PHP FRAMEWORKS: LARAVEL OR SYMFONY  
 

Mustafa OF  
Kocaeli ¦niversitesi, Kocaeli Meslek Y¿ksekokulu, Bilgisayar Teknolojileri  

mustafaof@hotmail.com  

 

Abstract  
Nowadays, PHP Frameworks are one of the most popular tools preferred by web application developers. 

However, there are many different PHP frameworks available in the web development world, and it can 

be difficult to make the best choice. Laravel and Symfony are very popular. According to criteria such 

as performance, scalability, code quality, security, Laravel and Symfony may have unique features when 

compared. Laravel stands out for its ease of use, large community and plugin support, while Symfony 

stands out for its scalability, modularity and testability. In this article, we will discuss the advantages 

and disadvantages of both frameworks and make comparisons in terms of performance, scalability, code 

quality, security, etc. The purpose of these comparisons is to help web application developers make their 

best choices. The aim of the research is to provide information to developers or researchers to decide 

which framework is better by presenting comparisons between PHP Frameworks.  

 

Keywords: Laravel, Symfony, PHP Frameworks, Performance, Scalability, Code Quality, Security  
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Niĵde ¦niversitesi, Nanoteknoloji Uygulama ve Araĸtērma Merkezi, Nanoteknoloji Uygulama ve 

Araĸtērma Merkezi  

aliciris@ohu.edu.tr  

 

Abstract  
In this study, the effect of SnCl2 heat treatment temperature on the characteristics of SnS thin films was 

examined. SnS materials were produced by RF magnetron sputtering and then SnCl2 heat treatment was 

carried out at the temperatures of 200Á, 250Á and 300ÁC. Also, the SnS without SnCl2 (as dep.) was 

adjusted to compare with SnCl2 treated samples. The characterizations of the samples were performed 

by X-ray diffraction and transmittance spectra. As dep. SnS crystallized in orthorhombic structure. 

However, annealing of SnCl2 treated SnS at 200ÁC weakened the crystallization and transformed it into 

a multi-phase structure containing orthorhombic SnS and tetragonal SnO2. Increasing the heat treatment 

temperature to 250ÁC did not change the multi-phase structure. On the other hand, annealing at 300ÁC 

maintained the crystal structure of the sample. However, it caused rather broad peaks in the diffraction 

spectrum, indicating deterioration of its crystallization. Using the Scherrer formula, the crystallite size 

for as dep. SnS was calculated as 14.4 nm. However, the annealing of SnCl2-treated SnS to 300ÁC 

caused that the crystallite size decreased to 11.2 nm. Optical measurements showed that the increment 

of annealing temperature up to 250ÁC enhanced the transmittance and shifted the absorption edges to 

the short wavelength region. However, heat treatment at 300ÁC led to decrease in transmittance and 

occur a double absorption edge. The band gap of the samples was determined using Tauc plots. The 

band gap for as dep. sample was calculated as 1.42 eV. Heat treatment of SnCl2-treated SnS samples 

from 200ÁC to 300ÁC resulted in an increment from 1.49 eV to 1.69 eV. Overall, it was revealed that 

the annealing temperature of SnCl2 treated SnS has a definite effect on properties such as crystallization 

and band gap. Evaluation of the analyzes concluded that 300ÁC was an upper limit under the applied 

experimental conditions.  

 

Keywords: Sns Thin Film, Sncl2 Treatment, Annealing Time, RF Magnetron Sputtering  
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Sedanur ERTEKĶN  
Konya Teknik ¦niversitesi, M¿hendislik ve Doĵa Bilimleri Fak¿ltesi, Environmental Engineering  

ertekinsedanur@hotmail.com  

 

Abstract  
Due to the increase in the use of vehicles due to traffic density in big cities, especially in the main 

arteries, vehicle engines and road/vehicle wheel friction noise pollution due to traffic traffic is 

increasing. The continuity of the traffic in the city center and the connection roads, depending on the 

number of laneways on the roads, the characteristics of the region and the road surface coating materials 

and traffic signaling systems are important factors affecting the noise values. Depending on the exhaust 

and engine characteristics, vehicles used in urban public transportation, traffic violations, illegal use of 

roads and the use of engines by delivery vehicles are important factors that cause noise in traffic. The 

lack of maintenance of heavily used main roads is also one of the factors that increase the noise arising 

from tire/road friction. Behaviors of vehicle users that do not comply with the rules (frequent honking, 

etc.) increase the noise level. For this reason, it is known that the noise level is constantly increasing. 

The use of noise-reducing/reducing panels (barriers) in the city and on the connecting highways will be 

beneficial in reducing the noise level so that the people living around the road will be affected by the 

noise at a minimum level. In this study; The designs to create a noise panel are examined and the 

importance of using waste materials as the base material to be used in the panel structure is emphasized. 

Therefore, the evaluation of materials that are difficult to dispose of, especially tires that have completed 

their life, has come to the fore. It will be able to provide the opportunity to evaluate within the scope of 

zero waste, which has been on the agenda in recent years. Noise data were evaluated before and after 

the panel was placed, comparing the noise reduction ratios according to the types of materials to be used. 

It has been tried to determine at which points it can be placed in the city center of Konya. It has been 

proposed to make a modeling map using noise data in Konya.  

 

Keywords: Noise pollution, Noise control, Waste tires, Waste recycling, Modelling.  
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SHIFTS (SCS) ON THE 1,2,4-THIADIAZOLE RI NG  
 

Yeĸim Saniye KARA  
Kocaeli ¦niversitesi, Fen Ed. Fak., Kimya  

yesimkara@kocaeli.edu.tr  

 

Doĵan Diran  
Kocaeli ¦niversitesi, Fen Ed. Fak., Kimya  

dirandogan20@gmail.com  

 

Abstract  
1,2,4-Thiadiazoles are widely studied heterocyclic compounds characterized by low aromaticity and the 

presence of a weak N-O bond. Thiadiazoles, one of the most common nitrogen heterocycles in medicinal 

chemistry, have a wide range of biological activity. This class of compounds have many important 

activities such as antiviral, sedative-hypnotic and central nervous system (CNS) depressant, analgesic 

and anti-inflammatory, antibacterial and antidiabetic, antimicrobial, antitumor, antifungal etc. The aim 

of this study is to make a substituent effect study over the values on determine the theoretical 13C-NMR 

chemical shift of 10 different substituents 4-(substituted phenyl)-3-phenyl-1,2,4-thiadiazol-5(4H)-one 

derivative compound belonging to the thiadiazole heterocyclic family with such important properties. 

All of the calculations were made using Gaussian 09W, an electronic structure modeling software. 

Molecular geometries calculated using the Gauss View 5.0.9 program were examined. Theoretical 

calculations of the molecules were carried out with an ultrafine integration grid using using Density 

Functional Theory (DFT) and Lee-Yang-Par, the B3LYP method, which is a 3-parameter Becke mixed 

model with correlation energy, with the 6-311++G(2d,2p) fundamental basis set. In this study, 

chloroform was used as a solvent for the calculation of 13C NMR spectra using the GIAO method.  

 

Keywords: Thiadiazole, Substituent effect, 13C-NMR, DFT, GIAO  
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ANALYZES OF TRIPLE G AUGE BOSON COUPLING AT FUTURE COLLIDERS  
 

Serdar SPOR  
B¿lent Ecevit ¦niversitesi, Ahmet Erdoĵan Saĵlēk Hizmetleri Meslek Y¿ksekokulu, Tēbbi 

Gºr¿nt¿leme Teknikleri  

serdarspor87@gmail.com  

 

Abstract  
Triple gauge boson couplings (TGC) can be identified by WWV, ZVɔ, and ZZV (V = Z, ɔ). TGC is 

uniquely important in investigating physics beyond the Standard Model (SM) and has impressive 

potential for studies of future collider. New physics effects in TGC interactions are investigated with 

high-dimensional operators in a model-independent manner with Effective Field Theory (EFT). 

Kinematic cuts are applied to distinguish the signal in anomalous couplings from the SM background. 

With these cuts, the signal-to-background ratio has increased, allowing the signal to come to the fore. 

Anomalous coupling limits are obtained at future colliders with high center-of-mass energy and high 

luminosity. The effects of systematic errors on the limits are investigated and the limits in the study are 

compared with the experimental results.  

 

Keywords: Triple gauge boson couplings, Models beyond the Standard Model, Future colliders.  
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INVESTIGATION OF DRUG RELEASE BEHAVIO RS OF METAL 

NANOPARTICLE MODIFIED PHOSPHAZENE  MICROSPHERES 
 

Esra Dilek  
¢anakkale Onsekiz Mart ¦niversitesi, Lisans¿st¿ Eĵitim Enstit¿s¿, Kimya Anabilim Dalē  

dilekesra50@gmail.com  

 

Hava ¥zay  
¢anakkale Onsekiz Mart ¦niversitesi, Fen Fak¿ltesi, Kimya Bºl¿m¿  

havaozay@comu.edu.tr  

 

Abstract  
Phosphazenes are compounds that contain repeating phosphorus-nitrogen double bonds in their 

structure. In biological applications of phosphazene compounds, cyclomatrix type polyphosphazenes 

provide quite advantages [1]. Hexachlorocyclotriphosphazene (HCCP) can replace ïOH, ïNH2 groups 

thanks to the chlorine atoms attached to the phosphorus atoms in its structure. By taking advantage of 

this feature, spherical composites with many molecules can be synthesized [2]. The surfaces of the 

synthesized nanoparticles can be modified with metal nanoparticles to gain different functional 

properties. Gold and silver nanoparticles are suitable for applications such as controlled drug delivery, 

vaccine active ingredient delivery, and gene transfer [3]. In this study, the surfaces of p(CTP-co-

MMCA) composite spheres were modified with gold and silver by natural reduction method. 

Microspheres were characterized by FT-IR, SEM, TEM, XRD, TGA and XPS methods. The usability 

of nanospheres as carrier material for drugs was investigated. Acknowledgment: This study was 

financially supported by ¢anakkale Onsekiz Mart University Scientific Research Projects Coordination 

Unit with the project number FYL-2022-3907. This study includes a part of Esra Dilek's master's thesis. 

References [1.] Mehmood, S., Wang, L., Yu,H., Hak,F., Bilal-¿l Amin, Uddin, M.,..Ni, Z.(2022). 

Preparation of poly(cyclotriphosphazene-co-piperazine) nanospheres and their drug release behavior. 

International Journal of Polymeric Materials and Polymeric Biomaterials, 139-147. [2.] Bi, Y., Yin, Y., 

Huang, R., Li, Y. (2010). Synthesis, characterization, in vitro degradation and cytotoxicity of 

polyphosphazenes containing N-ethoxypyrrolidone side groups. Polymer International. [3.] Wisian-

Neilson, P., Truong, H. (2020). Poly(alkyl/arylphosphazene)-Metal Nanoparticle Composites. Journal 

of Inorganic and Organometallic Polymers and Materials, 259-267.  

 

Keywords: Phosphazene, Gold nanoparticle, Gene carrier, Drug release  
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Abstract  
Southwest Turkey is located in the most tectonically active part of the Eastern Mediterranean region and 

therefore an intense earthquake activity is observed in the region. This region is under the influence of 

the Aegean Extensional System and Rhodes Shear Zone controlled by the Southern Aegean Arc. The 

Kºyceĵiz region, which is the subject of the study, is a critical area in terms of the relationship and effect 

of two main tectonic regimes. There are young fault systems in different directions and different type in 

the region and the basins are controlled by these faults. In addition, a Mesozoic basement and Quaternary 

sedimentary cover rocks are located in this area, and their interrelationships can be clearly observed. 

This study has two main aims. The first of these is to map the faults controlling the Quaternary aged 

Kºyceĵiz basin in detail and to produce new data on the type, kinematics and evolution of these faults. 

The other is to reveal the earthquake history and earthquake generation range required for the seismic 

hazard assessment studies of the region. Considering the information obtained from the region, the 

kinematic analyses of the faults and their relative ages, the tectonic forces affecting the region and the 

regional elements that cause these forces were evaluated together. In this study, as a result of the 

paleostress analysis of the data collected from Kºyceĵiz and its surroundings, it is revealed that the 

dominant tectonic regime in the study area is tension and strike-slip. Measurements taken at eighteen 

locations in the study area show approximately NE-SW and NW-SE extension, NE-SW and NW-SE 

compression as a result of the paleostress configuration. The geometry of the Kºyceĵiz Basin and the 

orientation of the faults limiting the basin appear to be compatible with this extensional regime.  

 

Keywords: Quaternary, kinematic, earthquake, tectonic  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

9 

DEVELOPMENT AND OPTI MIZATION OF HIGHLY B IO-BASED HOT MELT 

ADHESIVES  
 

Nil¿fer CEVHER   
Gebze Teknik ¦niversitesi, Fen Bilimleri Enstit¿s¿, Kimya M¿hendisliĵi  

ncevher95@gmail.com  
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Abstract  
The concept of green chemistry and sustainable development policy is shifting the raw material base in 

industry and technology from petroleum to renewable resources. The rapid depletion of petroleum 

resources and awareness of global environmental issues have encouraged the production of materials 

based on renewable resources. In this context, bio-based renewable materials can form the basis for a 

variety of eco-efficient, sustainable products that can capture and compete in markets currently 

dominated by products based solely on petroleum-based raw materials. This is also the case for hot melt 

adhesives (HMAs) used in packaging, binding, box and carton sealing, disposable products, labels and 

tapes [V. Thakur, 2017]. HMAs are solvent-free thermoplastic materials that are solid at room 

temperature and form a low viscosity liquid at high temperatures. In this study, it was aimed to develop 

HMAs using a high percentage of bio-based ingredients and to obtain a product equivalent to the 

performances of the final products. This product is thought to contribute to the principle of sustainability 

due to its low volatile organic compound (VOC) content, solvent-free, no energy consumption for 

processes such as drying, etc., and being easily biodegradable. Formulation studies were carried out at 

laboratory scale by using a certain proportion of biobased materials instead of petroleum-based polymer, 

resin and wax, which are the main components of HMA. Box-Behnken experimental design combined 

with surface analysis method (RSM) was used to examine the effect of variable parameters and for their 

optimization. The combined effects of three independent variables (biobased-polymer, resin, wax) on 

the viscosity and softening point of HMA were investigated. Polymer was found to be the most 

influential parameter on viscosity. In the softening point value, wax was found to be the most effective 

parameter, followed by resin and then polymer-wax interaction. Due to the generally lower molar weight 

of bio-content materials, viscosity and softening point values were found to decrease as predicted. 

Furthermore, Fourier Transform Infrared Spectroscopy (FTIR), Thermogravimetric Analysis (TGA), 

Differential Scanning Calorimetry (DSC) and tensile test characterization analyses of the developed 

biobased HMA were performed and compared with the standard.  

 

Keywords: Sustainability, Green Chemistry, Biobased Hot Melt Adhesive, Box-Behnken Experimental 

Design, Surface Analysis Method (RSM)  
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Abstract  
Integration of computational thinking components into science subjects provides better learning of 

science concepts and understanding of the relationships between these concepts. Therefore, in this study, 

computational thinking skills were integrated into the subject of circulatory system, which is one of the 

difficult science subjects to learn. In this context, computational thinking-oriented instructional modules 

were developed on circulatory system with and without the use of computers. The computerised teaching 

module was applied to experimental group 1 and the computer-free teaching module was applied to 

experimental group 2. In the control group, active learning activities in accordance with the inquiry-

based constructivist philosophy in the Turkish science curriculum were applied. The application was 

carried out in 16 lesson hours (4 weeks) in all three groups and the Circulatory System Conceptual 

Learning and Computational Thinking Skills Scale (CSCL-CTSS) developed by the researcher was used 

to collect the data. As a result of the applications carried out with the participation of 6th grade students 

according to the quasi-experimental design, experiment 1 (n=30) and experiment 2 (n=30) groups were 

significantly more successful in circulatory system conceptual learning and computational thinking 

skills compared to the control group (n=30). Therefore, this experimental study both provides a concrete 

example for the integration of computational thinking into science teaching and guides teachers and 

researchers in the implementation of computational thinking practices in K-12 science classrooms. In 

addition, it serves as a guide for researchers in recognising new thought processes that can be used to 

teach challenging science concepts more easily.  

 

Keywords: Computational Thinking, Circulatory System, Conceptual Learning, Teaching Modules.  
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Abstract  
Many problems are encountered during the cultivation of agricultural crops in the world and Turkey. In 

production, one of the most known problems is undoubtedly plant protection problems. While producers 

are make different applications against the pest to increase the efficiency of the product, researchers are 

also make many study on these problems. Plant protection problems mainly include pests, diseases and 

weeds. In the control against to plant protection problems, the use of synthetic chemicals is very common 

because it gives quick and easy results. The damage of pesticides used for the ruin of pests to the 

environment, people, bees and waters continue for many years. At the same time, resistance developed 

by pests is to appear as a problem. In recent years, different methods have been tried to reduce the 

damage of pesticides to nature. One of them is Entomopathogenic Nematodes (EPNs). The use of EPNs 

in biological control against insects dates back to the 17th century. EPNs have the ability to easily infect 

insects that pass one of their natural and agroecosystem development stages in the soil. The EPN species 

we know mostly belong to the families Heterorhabditidae and Steinernematidae. EPNs can to eliminated 

a harmful insect or stop its development. It has no negative effects on the agroecosystem when used as 

a biological agent. In this study, it will be to give information about the use of EPNs in biological control.  

 

Keywords: Biological Control, Enthompathogen Nematodes, Pesticides  
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Abstract  
Artificial intelligence technology, abbreviated as AI (Artificial Intelligence) in English, is the name 

given to software systems that perform defined tasks by imitating human thinking. Artificial intelligence 

aims to speed up operations, reduce errors and increase efficiency. Artificial intelligence, which can be 

counted among the definitions of artificial intelligence, with its features such as learning, making smart 

predictions, solving complex problems, adapting to variable conditions, adapting to different human 

languages and experiences, shows itself in every field. We can see the point. Artificial intelligence 

applications can be used as personal assistants, and can be used as an assistant in summaries, 

bibliography and language translation in academic studies. It is possible to use auxiliary tools that can 

draw pictures with verbal commands and answer questions, along with applications that provide 

convenience in poster design, logo design, and teach coding. In this study, applications such as Alexe, 

siri, Google Assistant, Microsoft Cortana, innova, classmate, paperpal, scholarcy, chatpdf, casper, 

lateral.io, Blinkist, ceremeet, studio desing, iconifyAI, gamma, typeset.io, canva, chatcpt were used. 

explained in detail for their purposes.  

 

Keywords: Artificial Ķntelligence, Application, Digital Solutions  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

13 

TRAJECTORY CONTROL O F A TWO LINK ROBOT A RM WITH COMPUTED 

TORQUE METHOD  
 

Tuĵe Yaren  
Kocaeli ¦niversitesi, M¿hendislik Fak¿ltesi, Mekatronik M¿hendisliĵi  

tugce.yaren@kocaeli.edu.tr  

 

Seluk Kizir  
Kocaeli ¦niversitesi, M¿hendislik Fak¿ltesi, Mekatronik M¿hendisliĵi  

selcuk.kizir@kocaeli.edu.tr  

 

Abstract  
In this study, the mathematical model of a two-link robotic arm was derived using the spatial operator 

algebra, and the obtained mathematical model was verified using the Lagrange-Euler and Simscape 

methods. Spatial operator algebra provides a mathematical foundation to reduce, analyze, and optimize 

the complexity of robot systems. The control of the robotic arm was achieved using the computed torque 

control method based on the mathematical model using spatial operator algebra. Simulation studies were 

carried out using Matlab Simulink, and the results obtained were evaluated. The potential benefits of 

using spatial operator algebra in the computed torque control scheme were emphasized in this study. 

The verified spatial operator algebra-based controller through simulation is aimed to serve as a basis for 

future real-time control studies.  

 

Keywords: Trajectory Control, Spatial Operator Algebra, Computed Torque Control  
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Abstract  
As an alternative to traditional heat exchangers, the ability to physically produce unique and complex 

geometries with metal additive manufacturing technology is a revolutionary step that provides an 

innovative approach in enhancing and redesigning the performance of a "Shell and Tube" type heat 

exchanger. When a design is made that brings out the strong aspects of metal additive manufacturing 

and complies with DfAM rules, it becomes possible to design new parts that significantly surpass the 

performance of traditional products. The huge potential of this innovative manufacturing approach, 

which makes it possible to produce complex internal structures and heat transfer surfaces, can be 

revealed with advanced design tools of ntopology software and the technology it fundamentally uses, 

implicit modeling. In this study, a complex internal structure and heat transfer area consisting of 

periodically arranged unit surfaces known as TPMS, and of the Gyroid type, were designed in the 

internal structure of the heat exchanger designed. This gyroid heat transfer area essentially consists of 

two regions and carries out the heat transfer between the hot fluid and the cold fluid along the thin 

aluminum surface separating the fluids. TPMS structures are special geometries that provide the 

maximum surface area ratio within the minimum volume and do not require support structure suitable 

for additive manufacturing. In this sense, gyroid heat exchangers provide maximum heat transfer surface 

with minimum volume and weight, offering high potential especially for special applications in the space 

and aviation field. This study is a beautiful example of the power of advanced engineering solutions like 

ntopology software and the potential of metal additive manufacturing technology. After the 

manufacturing of this heat exchanger planned to be produced from aluminum alloy, threading will need 

to be done on the inlet-outlet ports. Throughout the design process, the requirements for final processes 

needed after metal additive manufacturing have been minimized.  
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Abstract  
Leeches have been used in the treatment of diseases since ancient times. There are many leech species, 

including Hirudo medicinalis and Hirudo verbana, which are known to live in Turkey. Medicinal 

leeches, which are also known to be used for therapeutic purposes in the Ottoman Empire, are still 

widely used under the name of traditional and complementary medicine today. T¿rkiye is a country rich 

in medicinal leeches; In recent years, sustainable cultivation has started instead of collecting from nature. 

In this study, information is given about the history of medicinal leeches and their current situation in 

the world and in our country.  
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Abstract  
Inhibition of acetylcholinesterase (AChE) and butyrylcholinesterase (BuChe ) is one of the important 

inhibitors used in the treatment of Alzheimer's disease (AH) in reducing the accumulation of ɓ-amyloid 

in the brain and increasing the amount of acetylcholine. The best method to be applied to increase the 

level of acetylcholine (ACh) is the suppression of AChE enzymes that wash acetylcholine. Today, there 

are five different forms of medication used for the treatment of Alzheimer's disease. But these drugs 

stop the symptoms of the disease instantly and slow the progression of the disease without completely 

improving the disease [1]. The fact that this disease, which is seen in developed countries with a rate of 

70-76%, does not have radical treatment, has led the world of science to work harder on this issue [2]. 

In recent years, the mechanisms of action of phenothiazine and tetrazole rings against AH have been 

studied, and these rings have been reported to inhibit the AChE enzyme by preventing synaptic transfer 

in the brain. In this study, some new compounds containing phenothiazine and tetrazole ring, which are 

predicted to affect AChE and BuChe, were synthesized.The synthesis of the compounds was carried out 

in 4 stages. N-propyl phenothiazine compound was obtained in the first phase of the study [3]. In the 

next step, 10-(thiocyanatopropyl )-10H-phenothiazine compound was obtained [4]. The product 

obtained in the second stage has been converted to tetrazole compound [4]. In the last step, the 

synthesized tetrazole compounds are derived [5]. The structures of the synthesized compounds are 

illuminated by spectral methods (FT-IR, 1H NMR, 13C NMR and HR-MS). In the continuation of the 

study, inhibition potential effects of these synthesized compounds against AChE and BuChe will be 

examined.  

 

Keywords: Alzheimer's Disease, Acetylcholine, Acetylcholinesterase, Butylcholinesterase, 

Phenothiazine, Tetrazole  
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Abstract  
Schiff base derivative compounds containing carbon-nitrogen double bond (C=N) called imine bond, 

biological activity such as antimicrobial, antiviral, anti-inflammatory, antiproliferative and 

anticarcinogen are of increasing importance in terms of their usability in application areas [1,2]. On the 

other hand, biogenic amines are defined as small molecules that are produced as a result of various 

metabolic activities of plants, animals and microorganisms, contain aliphatic, aromatic, and especially 

heterocyclic structures and can also be found in foods [3]. In this study, histamine derivative schiff base, 

a natural biogenic amine, was synthesized. The structure has been characterized by 13C and 1H NMR, 

mass analysis (MALDI-MS) and single crystal X-ray diffraction method. In addition, their protein 

targets were predicted using Swiss Target Prediction and in vitro experimental studies were designed 

based on these predictions [4]. In further work, the effects of the compounds on small cell lung cancer 

cell lines at the molecular level will be investigated.  
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Abstract  
Triazine derivatives can have a wide variety of properties depending on the groups that are substituted. 

Particularly, interest in these compounds, which are widely studied in biological application areas such 

as antiviral, antifungal, and antimicrobial, has increased every year [1]. Biogenic amines, which play an 

important role in the realization of physiological functions in humans and animals, are of great 

importance for living things. Since they play a role in almost all steps of DNA, RNA, and protein 

synthesis, they have great contributions in cell growth and proliferation. Schiff base derivatives, whose 

fields of study are quite wide, are increasingly important in terms of their usability in biological activity 

applications such as antimicrobial, antiviral, anticancer [2]. In this study, new triazine compounds with 

substituted biogenic amine schiff bases were synthesized. Their structures have been characterized by 

13C and 1H NMR, mass analysis (MALDI-MS). In addition, their protein targets were predicted using 

Swiss Target Prediction and in vitro experimental studies were designed based on these predictions [3]. 

The effects of the compounds on small cell lung cancer cell lines were investigated at the molecular 

level.  
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Abstract  
Metal plating industry is an integral part of the system in many fields such as automotive, hardware, 

machinery manufacturing, electricity, electronics, souvenirs, defense industry, space industry and 

construction industry and is a complementary business line. It adds visuality as well as preventing 

corrosion of every product produced. Corrosion is an external factor that causes irreversible damage to 

the functions of the product as a result of the chemical or electrochemical interaction that a metal is 

exposed to. In order to prevent or minimize the damages of these external factors, metal plating process 

is used in almost every field of industry. Metals such as chromium, zinc, phosphate, titanium and tin are 

generally preferred for reasons such as being easily available, inexpensive, and having high corrosion 

resistance in the metal plating industry. Tin is one of the most widely used elements in the metal plating 

industry because it is harmless to health, has high corrosion resistance, is conductive and is economical. 

Tin is a conductive metal with a soft white appearance and high resistance to corrosion. In this study, 

low, medium and high carbon steel materials, both surface-treated and untreated, were coated with tin 

metal with 3 different surface coating methods: hot dipping, electrolysis and PVD. These materials were 

subjected to processes such as salt test, hardness test, coating thickness, distribution of the coating on 

the surface and friction test and the results were compared. When the results are evaluated, it is seen that 

the surface coating process using the immersion method is more resistant to corrosion, and the samples 

with the least corrosion resistance are the ones whose surfaces are coated using the PVD method.  
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Abstract  
Today, producing new, durable, and low-cost building materials has become an important issue. Wood 

cement composites are an essential building material alternative with superior biological strength and 

resistance properties. In the study, new building material was developed using wood particles and waste 

acrylic yarns and the effect of acrylic yarn use on wood cement composites on physical and mechanical 

properties was investigated. For the study, five types of boards (five different waste yarn amounts were 

used as 0%, 5%, 10%, 20% and 30%) were produced with a 60  press temperature, 20 kg/cm2 press 

pressure and 2 hours pressing time. Poplar (Populus Tremula L.) particles obtained from sawmill waste 

were used as wood raw material. The boards were subjected to density, water absorption, thickness 

swelling, modulus of rupture, modulus of elasticity, internal bond strength and screw withdrawal 

capacity tests. The result of each wood-cement composite was analyzed with an ANOVA test using 

SPSS 20.0 software. The treatments' significance (p<0.05) was compared with DUNCAN homogeneity 

groups. According to the results, it was determined that waste acrylic yarn affects the physical and 

mechanical properties of the boards. The suitability of the results obtained was evaluated according to 

the EN 634-2 standard. Generally, while there was a slight decrease in mechanical properties using 5% 

and 10% yarn, higher utilization rates adversely affected the mechanical properties. While the use of 

waste yarn up to 10% caused a decrease in the water absorption values, it did not cause a significant 

change in the thickness swelling values. The dimensional stability of the boards decreased with the use 

of a higher percentage of waste yarn. Except for the internal bond strength, the mechanical properties of 

the boards were found below the standard values in general. The density values of the boards were found 

to be close to the targeted values. The thickness swelling values were found to be higher than the 

standard values.  
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Abstract  
The biomedical industry has recently turned towards controlled drug release systems with the production 

technologies developed. These technologies enable the production of biocompatible and biodegradable 

micro- and nano-sized particles containing therapeutic agents released at specific times. The electric 

field spraying method may use for the production of micro-sized polymeric particles by saving time and 

cost compared to other conventional methods. Various biomolecules can be easily encapsulated into 

polymeric particles with this method. In this study, the encapsulation of resveratrol into 

polycaprolactone (PCL) microparticles was optimized using electric field spraying method. The main 

properties of the obtained optimized samples, such as chemical bond structure, surface morphology and 

particle sizes, were determined using FT-IR and SEM analyses. In addition, release kinetics studies of 

resveratrol loaded on PCL microparticles were carried out using UV spectrometry. The release kinetics 

data obtained showed that the release of resveratrol in PCL microparticles was sustained over a period 

of 24 hours. The results show that resveratrol-loaded PCL microparticles with a suitable particle size 

and surface morphological properties can be successfully obtained by electric field spraying. Overall, 

this method may be considered for resveratrol and/or various biomolecules encapsulation due to the 

successful loading of resveratrol in PCL microparticles.  
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Abstract  
AIM This study aimed to reveal the in-service training practices for teachers in countries such as Turkey, 

Korea, Japan, Finland, the United States and Germany, and to reveal the similarities and differences 

regarding the practices. METHOD In this study, document research method was used. Document 

analysis, known as documentary scanning, is also defined as the collection, systematic examination and 

evaluation of official or private records. RESULTS In Turkey, in-service training services for teachers 

are carried out by the "In-Service Training Department", which is the independent department head. In-

service training of teachers in Turkey is regulated by various laws and regulations. In-service training 

programs are prepared according to the training needs of the personnel in accordance with the purpose 

of the institution. These trainings are usually organized in the form of information seminars and 

conferences. In the US, formal courses and seminars are frequently held, and local school districts also 

have in-service training centers In-service training in Germany is administered by the Education and 

Cultural Affairs Directorate of each state. State-provided in-service training events are organized in the 

states at the central, regional and local levels; can also be done in schools. In-service training in Japan 

is implemented in five different ways. These can be grouped as in-school education, self-directed 

informal education, education given in training centers, education given to principals and assistants in 

state education centers, and education given to teacher groups. In South Korea, primary and secondary 

school teachers, librarians, counselors and administrators must receive at least 30 days (180 hours in 

total) in-service training. In Finland, the National Center for Professional Development organizes in-

service training programs for trainers covering key topics. CONCLUSION While in-service training 

practices between countries are compulsory and evaluation-oriented in some countries, in others they 

are organized more flexible and in cooperation with local governments. In order to increase diversity 

and quality in professional development and in-service training activities in Turkey, great importance 

should be given to taking the example of developed countries with successful education systems and 

accreditation studies. In-service training should be effective in their careers.  
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Abstract  
In this study, biodegradable nanofibers with natural antimicrobial additives were produced by electro-

blowing technique. Cinnamaldehyde was used as a natural antimicrobial bioactive ingredient. 

Nanofibers were produced by adding the used bioactive component to the PLA solution to be used in 

nanofiber production at the rates of 10%, 20%, 30% and 40% by weight over the amount of PLA. The 

produced nanofiber layers were adhered to the lids of the cream containers and the creams were analyzed 

in terms of yeast and mold count, pH and peroxide value at 0, 5, 10, 15, 20, 25 and 30 days. In addition, 

physical and sensory tests of standard products (without nanofiber) and products with nanofibers were 

performed on days 7, 14 and 21. In mold and yeast analysis, the amount of mold and yeast should be 

<10 during the shelf life. At the end of the standard product shelf life (after 21 days), the amount of 

mold-yeast increased to <10, while the number of yeasts and molds did not increase as the bioactive 

component concentration increased in the cinnamaldehyde added nanofibers, even after the shelf life 

was exceeded. While the pH of cream samples untreated with nanofiber layer decreased from 6.8 to 6.5 

during storage, pH values of cream samples with bioactive component added nanofibers changed 

between 6.8 and 6.7. In the determination of the peroxide number, the peroxide value decreased from 

(5,12 meqO /kg to 4,90 meqO /kg) until the end of the shelf life in the samples without nanofibers, while 

the peroxide value decreased as the cinnamaldehyde concentration in the nanofibers increased compared 

to the control samples (5,12 meqO /kg to 0,87 meqO /kg) was observed. In the sensory evaluation tests, 

cinnamaldehyde was not tasted by the panelists in all other samples, except for the cream samples in 

which 40% cinnamaldehyde added nanofibers were applied, and the control group, which did not contain 

nanofibers, could not be clearly distinguished from the other samples. As a result, it was concluded that 

PLA nanofibers containing cinnamaldehyde can be produced successfully by electro-blowing technique 

and can be used to extend the shelf life of creams microbiologically and chemically.  
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Abstract  
It is necessary to use modern agricultural techniques and inputs in order to increase yield and quality of 

agricultural products. The use of pesticides in plant protection products is one of these inputs and is a 

complementary component of modern agriculture. Pesticides are one of the essential elements for 

modern agriculture today. Pesticides are substances or mixtures used to prevent harmful organisms, to 

control them and to reduce their damage. Most commonly used pesticides are insecticides, fungicides 

and herbicides. Glyphosate is one of the most commonly used herbicides in the World. It is minimally 

toxic to humans in natural use. However, serious systemic toxicity has been reported due to its intake 

from different routes and the presence of other substances in the product content. Liquid 

chromatography, gas chromatography, ion chromatography and spectroscopic methods have been used 

for determination of glyphosate in the literature. However, these methods involve very meticulous and 

time-consuming sample preparation process with highly experienced personnel. They require very 

expensive advanced devices to use in the laboratory. In this study, in order to cover the gap in the 

literature for determination of glyphosate, a polymeric fluorescence membrane sensor that can be 

prepared in a short time, is sensitive, selective, fast-responsing, reusable and allows on-site analysis has 

been developed. For this purpose, a polymeric fluorescent membrane sensor was prepared by 

photopolymerization technique by mixing fluorescent monomer, various acrylates, crosslinker and 

photoinitiator in different ratios. This prepared membrane sensor has been characterized by techniques 

such as FTIR, TGA, and SEM. Optimum conditions for glyphosate determination were determined with 

this characterized membrane sensor, The effects of foreign ions and other pesticides and the usability of 

the sensor for glyphosate determination in real samples were investigated to determine whether the 

membrane sensor is selective against glyphosate.  

 

Keywords: Membrane, Polymer, Fluorescent, sensor, Glyphosate determination, Photopolymerization  
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Abstract  
The increase in energy consumption in recent years has led to an increase in the use of fossil fuels such 

as coal, oil and natural gas. Possible problems that may arise in the near future in terms of access to 

energy can only be solved by using renewable energy sources instead of these non-renewable energy 

sources [1]. Solar energy is one of the most important renewable energy sources. Today, many new 

technologies have been developed for the use of solar energy. The most important among these are 

silicon-based solar cells. The disadvantages of these solar cells, such as high costs, purification 

difficulties, and the need for high technology in their production, made it difficult for them to become 

widespread enough. In 1991, Grªtzel and O'Regan discovered dye-sensitized solar cells (DSSC), an 

alternative solar cell system [2,3]. DSSCs are less costly battery systems compared to other photovoltaic 

cell technologies. It has been reported that the highest efficiency of dyestuffs used in solar cells is around 

14% [3]. Many factors affect the efficiency of DSSCs. The most important among these factors is the 

structural properties of the dyestuff [4]. In the working mechanism of DSSCs, the paint coated on the 

semiconductor absorbs photons from the sun. In dye molecules coated on TiO2, electrons pass from the 

fundamental energy level to the excited energy level. The excited electrons pass from the conduction 

band of TiO2 to the counter electrode. Electrons passing to the counter electrode reduce the electrolyte, 

making the dye molecule basic. Therefore, paint is one of the most basic parts of DSSCs [5]. In this 

study, a new azabodipy-based dye containing ferrocene groups that can be used in DSSCs was 

synthesized and its structure was elucidated by spectroscopic methods such as FT-IR, 1H-NMR, 13C-

NMR, HRMS. 

 

 
Figure 1: Molecular structure of the synthesized compound 
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Abstract  
In this study, the effect of pretreatment of cellulose used as an additive in hydrogel structure on the 

swelling capacity of hydrogels obtained from a cellulose/carboxymethyl cellulose (CMC) blend was 

investigated. In the chemical pretreatment stage, oxidation with hydrogen peroxide catalysed by LiCl 

and NaOH was applied, while in the mechanical pretreatment stage, refining was carried out using a PFI 

mill or supermaccolloider (SMC). The effects of the successive applications of these processes were 

also discussed within the scope of the study. The amount of cellulose reinforcement in the hydrogels 

was applied as 10, 30, or 50%. After the pre-treatment processes were completed, the crosslinking stage 

(80ÁC and 24 hours) was started for hydrogel production with citric acid (5%). Using FTIR spectra, it 

was determined that the crosslinking was successful due to the presence of carboxylic acid functional 

groups. The swelling rates of the hydrogels were determined with dilute aqueous solutions prepared at 

pH values of 2, 7 and 10, as well as NaCl, KCl, MgCl2, and NH4Cl2 solutions. Structural, thermal, and 

surface analyses of the samples were studied using FTIR, DSC, and SEM techniques, respectively. It 

was not possible to determine the swelling rate of the reinforced hydrogels produced using only cellulose 

that was subjected to a single-stage oxidation pretreatment and refined with a PFI mill together with 

oxidation. These samples were observed to disperse in water. However, a significant increase in the 

water absorption capacity of micro- and nanoscale cellulose-reinforced hydrogels pretreated with SMC 

was observed up to about 20 times. SEM images obtained at magnifications ranging from 250x to 2.5 

kx revealed the absence of pores on the open (evaporation) surfaces of the hydrogels.  
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Abstract  
According to the World Health Organization, approximately 17 million individuals worldwide died in 

2017 due to cardiovascular diseases. The heart is highly dependent on mitochondria and indirectly on 

the Krebs cycle (TCA) to meet the ATP energy required by cardiomyocytes. In cardiovascular diseases, 

deviations occur in TCA cycle enzyme activities. Biotinidase catalyzes the hydrolysis of biotin, allowing 

biotin to be reused by carboxylase enzymes. Studies have reported that biotinidase enzyme activity 

changes in the case of cardiac pathologies. Our aim in this study is to determine the biotinidase and TCA 

enzyme activity levels in the sera of individuals diagnosed with Acute Heart Attack (ACC) and Heart 

Failure (HF) and to investigate the effects of these enzymes on the formation mechanism of ACC and 

HF and their relationship with the control group. Our study included 50 ACC, 50 HF, and 50 healthy 

individuals. In sera, isocitrate dehydrogenase and malate dehydrogenase activities were measured by 

spectrophotometric autoanalyzer, and Ŭ-ketoglutarate dehydrogenase and biotinidase activities were 

measured by ELISA method. Statistical analyzes were performed with GraphPad Prism 8.0.1 analysis 

program. In our study, Ŭ-ketoglutarate dehydrogenase enzyme activity, which is one of the TCA 

enzymes, was found to be significantly lower in the ACC group compared to the control. Isocitrate 

dehydrogenase enzyme activity was found to be significantly lower in the ACC and HF groups 

compared to the control group. Malate dehydrogenase enzyme activity was found to be significantly 

higher in the ACC and HF groups compared to the control group. Biotinidase enzyme activity was found 

to be higher in the ACC and HF groups compared to the control group, although it was not significant. 

More studies are needed in this area, especially in order to elucidate the relationship of TCA enzymes 

with ACC and HF diseases, and perhaps to be accepted as a biomarker in the diagnosis of cardiovascular 

diseases in the future.  
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Abstract  
The cold forming process is one of the plastic forming methods that provides the possibility of 

production at room temperature by taking advantage of the plastic deformability of the material. In order 

to generate the desired form structures, reciprocal mold groups in cold forging presses are used. This 

study investigates the effect of springs used in cold forging dies on plastic deformation by simulation 

on a sample. Finite element supported analysis studies were carried out for the springs with different 

properties used in the study, and as a result of the results obtained, it was determined that that it was not 

appropriate to use springs with the same properties in mutual mold groups. In order to obtain the desired 

form structure in the operation - mold design, it was obtained within the scope of the simulation studies 

that 1S springs (strength modulus: 80.3 N/mm) with light load strength should be used in the main mold 

group and 2S springs (strength modulus: 11 N/mm) with medium load strength should be used in the 

head mold group. When the stress values in the molds were examined by computer-aided simulation, it 

was seen that the stress value formed on the fixed main mold group using 1S spring was 1833 MPa, 

while the stress value formed on the moving head mold group using 2S spring was 1689 Mpa. The G50 

WC-Co (Tungsten Carbide Cobalt) mold material used in the design studies was determined that the 

stress values formed on it as a result of simulation studies did not exceed the compressive strength 

specified in the material certificate (G50 max. compressive stress: 3.900 MPa). Molds were prepared 

and sample production was carried out by using these molds in prototype production studies. When the 

2D design - 3D design - Simulation - Real product supported by the finite element method were 

compared, it was determined that the outputs overlapped with each other by 98% in terms of dimensions.  

 

Keywords: Cold Forming, FEM, Plastic Forming  

 

 

 

 

 

 

 

 

 

 

 

  



 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

29 

INVESTIGATION OF EPO XY EFFICIENCY IN WEL DLESS AISI 304L JOINING IN 

PANEL RADIATORS  
 

Hafizittin Hakan YUDAR   
Radim Radyatºr Ltd. ķti., ArGe, Arge Merkezi  

h.yudar@hammamradiator.com.tr  

 

Mesut ¢OBAN  
Radim Radyatºr Ltd. ķti., ArGe, Arge Merkezi  

m.coban@hammamradiator.com.tr  

 

Oĵuzhan CELLAT   
Radim Radyatºr Ltd. ķti., ArGe, Arge Merkezi  

caydingor@hammamradiator.com.tr  

 

Abstract  
Stainless steels are preferred in various fields, especially due to their corrosion stability. Intensively, 

stainless steel is used in the household, automotive, aerospace and food industries. In these sectors, the 

products are manufactured in different sizes and designs. In this case, welding is an important 

application for stainless steel, as products are subject to welded joints during use. However, the 

development of technology and meeting the changing needs have had a great impact on manufacturing 

methods. In addition, new methods are being tried for assembling semi-products instead of welding to 

reduce production costs. In this paper, the ability of radiator semi-finished goods made of AISI 304L 

stainless steel to be bonded with epoxy adhesives instead of welding was investigated. Thus, it is aimed 

to provide savings in the consumption and production of AISI 304L stainless steel, which is costly. The 

usage status of AISI 304L semi-finished stainless steels was tried to be determined by examining the 

post-process adhesion and cohesion conditions.  
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Abstract  
Nowadays, in many sectors, fluid flow systems take place in a wide variety of areas, ranging and various 

approaches are put forward to make these systems work at the desired efficiency. By the reason of 

developing technology and increasing demands, these approaches are carried out with simulation 

applications in the computer environment. The computational Fluid Dynamics (CFD) technique, one of 

the computer-aided simulation programs, has become the focus of many successful studies. With this 

method, variables such as heat transfer, pressure loss and energy distribution which are difficult to 

calculate, can be simulated. This paper is about controlling the airflow with a fan to provide high thermal 

efficiency in aluminum panels. The interaction of the aluminum radiator and the fans at different speeds 

was investigated by simulating computer-aided computational fluid dynamics (CFD) analysis.  
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Abstract  
Nowadays, radiators are one of the most common and effective devices used for heating purposes in 

buildings. Radiators are in serious demand due to their simplicity of use and their ability to heat space 

evenly and comfortably. Radiators, in the system under pressure can spread the heat to the outside by 

the continuous circulation of fluids such as water. The tightness of the product is important for efficient 

and functional dissipation of heat. The Leakage takes place at connection points and fasteners due to 

reasons such as manufacturing, assembly and difference in the workmanship of the product. In addition, 

leakage problems are experienced in radiators due to the effect of heating and cooling depending on 

time. As a result of the research, it has been understood that the sealing effect for radiators can be 

examined separately under the influence of pressure and temperature. This situation causes the 

comparison of pressure, temperature, flow rate and cavitation values in terms of sealing problems in the 

radiator not being performed efficiently. In this paper, the experiment was carried out on the products 

with the pressure, temperature and time-dependent leakage test system specially developed for radiators. 

The changes in temperature and pressure parameters, whether there is leakage in the product and to 

determine the lifetime, were measured simultaneously. With the applied measurement, the effect of 

temperature and pressure values on the product was examined.  
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Abstract  
The animal breeding studies with pure animal breeding method are lacking in animal agriculture of 

Turkey,different types of crossing studies have been used to obtain genotypes with high yield level and 

health characteristics.In sheep breeding of Turkey,different sheep genotypes created by crossbreeding 

from EastFriesian sheep breed with high milk and reproductive efficiency were used.In this study,the 

relations between reproductive traits and crossbreeding proportion in sheep produced by mating 

Tahirova(75%EastFriesian,25%Kēvērcēk)and EastFriesian(100%)breeds and having different 

EastFriesian crossbreeding proportion were investigated.For this purpose,the reproductive 

characteristics of sheep with EastFriesian crossbreeding proportion d varying between 75% and 100% 

were evaluated over 860 data sets of 8 years.In the study, the rate of oestrus was determined as 

97.2Ñ0.16%,the time between first oestrus with ram introduction was 28.8Ñ0.85 days,the period between 

pregnancy with ram introduction was 35.1Ñ1.12 days,and the gestation length was 144.7Ñ0.22 

days.While the rate of returning was determined as 32.8Ñ0.46%,the rate of returning once was 

72.9Ñ0.44%,the rate of returning 2 times was 21.9Ñ0.41% and the rate of returning 3 times was 

5.1Ñ0.22% in the returning sheep.While the mean lamb yield was 1.64Ñ0.56 per ewe that gave birth,the 

rate of ewes that gave birth to 1 lamb was 41.6Ñ0.49%, the rate of ewes that gave birth to 2 lambs was 

52.7Ñ0.49% and the rate of ewes that gave birth to 3 lambs was 5.7Ñ0.23%.It has been determined 

that,the age of the sheep has a significant effect on the time between first oestrus with ram 

introduction,the period between pregnancy with ram introduction,gestation length,the returning rate,the 

frequency of returning once,and the lamb yield(PÒ0.05).It was found that,the rate of giving 1 lamb from 

the reproductive characteristics changed significantly according to the East Friesian sheep crossbreeding 

proportion(P=0.0477).The rate of giving birth to a lamb decreased by 3% for 1 unit increase in 

crossbreeding proportion.Therefore,the probability of giving birth to a single lamb decreases 

significantly as the East Friesian sheep crossbreeding proportion increases in Tahirova genotype.In 

conclusion,it has been determined that increasing the EastFriesian crossbreeding proportion in Tahirova 

genotype has a positive contribution to the increase of lamb yield,which is known to have a higher 

environmental effect than genetic effect.  
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Abstract  
Vitamin E (Ŭ-tocopherol) is widely used in many medical and cosmetic applications as a potent 

antioxidant and plays an important role in the prevention and treatment of Alzheimer's disease and other 

neurological diseases. Due to its rapid degradation (sensitivity to light, heat and oxygen), Vitamin E 

must be preserved before use. The main objectives of microencapsulation technology are stabilization 

of particles, protection and/or isolation of the active core material from the environment, which makes 

materials easier to handle for application. Therefore, the advantages of microencapsulation are defined 

as controlled release of encapsulated bioactive materials, protection of encapsulated materials from 

oxidation and stabilization against environmental stress. The shell barrier contains natural or synthetic 

polymers as a continuous protective film to trap liquid or solid core material. In this study, poly(l-lactic 

acid) (PLLA) as a polymer shell was used for microencapsulation of the acetate form of vitamin E, 

especially for cosmetic application. Encapsulation of vitamin E was performed with PLLA shell in O/W 

emulsion using solvent evaporation technique. The effect of wall thickness in microcapsules prepared 

with PLLA on vitamin E release was investigated. Polylactic acid and oil-core microcapsules of vitamin 

E acetate were successfully obtained by solvent evaporation method. It was observed that the release 

time increased as the wall thickness of the microcapsules was increased with PPLA. Thus, it was 

concluded that vitamin E release could be controlled by microcapsule wall thickness. The initial release 

of vitamin E from microcapsules occurred in accordance with the Korsmeyer-Peppas model, and the 

release mechanism was based on superstate-II transport. The results obtained prove that poly(1-lactic 

acid) can be used as a wall material for the microencapsulation of acetate form of vitamin E.  

 

Keywords: Vitamin E acetate, Poly(1-lactic acid), Micromanipulation, Release, Solvent evaporation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

34 

PHYTOCHEMICAL ANALYS IS OF ACTIVE PHENOLI C COMPOUNDS IN 4 

TAXA BELONGING TO TH E ROSALES ORDER AND META -ANALYSIS OF 

THEIR ANTICANCER EFF ECTS 
 

Ķbrahim Hakkē ARSLAN   
Harran ¦niversitesi, Hilvan Meslek Y¿ksekokulu, M¿lkiyet Koruma ve G¿venlik  

iharslan01@gmail.com  

 

¥mer Faruk KAYA  
Harran ¦niversitesi, Fen Edebiyat Fak¿ltesi, Biyoloji  

phytosociologist@gmail.com  

 

Hatice Tosyag¿l¿ ¢elik  
Iĵdēr ¦niversitesi, Uygulamalē Bilimler Fak¿ltesi, Organik Tarēm Ķĸletmeciliĵi Bºl¿m¿  

hhaticecelik@gmail.com  

 

Abstract  
This studyôs materials are Urtica dioica subsp. dioica and its phylogenetic relatives as U. pilulifera, Rosa 

canina and Rubus sanctus taxa, used commonly for anticancer purposes in the Southeastern Anatolian 

Region (T¿rkiye). Ethanol, methanol and purified water extracts of dried flowers, fruits and leaves of 

them were analyzed by LC-MS/MS to determine phenolic compound compositions, active compounds 

and statistically their anticancer potential on different cancer types. The statistical effect size value (ɖ2) 

of each active phenolic compound in the chemical composition of plants was determined by the SPSS 

27 package program. At clinical significance level, for experimental studies, the effect size of plant parts 

and their anticancer potential were determined. Analysis studies on anticancer effects of detected active 

compounds in literature were statistically made. 8 phenolic compounds were determined, and all of them 

were found to be active anticancer compounds. In terms of active compounds, these taxa showed 

statistically significant differences (p<0.05) from each other. It was revealed as a result of the meta-

analysis, these eight phenolic compounds of plants have anticancer characterstics for 11 cancer types. It 

has been concluded that said taxa, notably Rosa canina L. and Urtica pilulifera L., that present anticancer 

potential for the clinical trials, may be subjected to further clinical trials in the field of cancer.  
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Abstract  
Tomatoes, being at the forefront of agricultural products in terms of production/consumption quantity 

and having various uses in the food industry such as sauce, canned goods, ketchup, and frozen food, are 

among the most important vegetables. According to the TUIK data, as of 2021, Turkey produced 

approximately 32 million tons of vegetables, with tomatoes accounting for the highest production rate 

at 41.2%. The high production quantity in Turkey also indicates a high export rate. Given the importance 

of tomatoes in Turkey and their production volume, the use of machine learning methods to classify 

tomatoes according to their types has become a significant research area. Each tomato variety differs in 

terms of carbohydrates, acids, pigments, various vitamins, and mineral values, which determine their 

specific uses. Based on these differences, the aim is to classify tomatoes in a computer environment 

based on their shape, size, color, and ripeness degree. The general practice of sorting tomatoes based 

solely on size or ripeness degree on conveyor belt systems can be considered as the starting point of this 

study. While manually performing these processes can be time-consuming and costly, sorting based on 

a single feature alone is considered insufficient. Machine learning methods are used to automate this 

process and provide faster and more efficient classification. In accordance with the results obtained, it 

is expected that the use of machine learning algorithms will enable more accurate classification of 

tomatoes according to their types, thereby contributing to the improvement of product quality. The 

classification process will involve the use of algorithms such as K-Nearest Neighbors (KNN), Naive 

Bayes (NB), Decision Tree (DT), and Feedforward Neural Networks (CFNN). Based on the outcomes 

of this study, successful classification of tomato vegetables is anticipated using machine learning 

algorithms.  
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Abstract 

Aromatic nitro compounds convert into aromatic amines when they are reduced by metal catalysts in 

the presence of NaBH4. In recent years, studies related to the discovery of high-efficiency metal catalysts 

have shown rapid development. The catalysts used in these reactions are required to shorten the reaction 

time, be reusable and environmentally friendly. In the study, a new silver nanoparticle-doped zeolite 

catalyst was prepared. The obtained catalyst, the reduction of aromatic nitro groups to aromatic amine 

groups in the presence of NaBH4 with methanol solvent was studied in 14 different aromatic nitro 

compounds. It has been seen that these studied reactions are carried out in a very short time. The 

transformation of the products formed by monitoring with ultraviolet/visible light absorption 

spectrophotometer (UV-vis) was confirmed by infrared spectroscopy (FT-IR). 

 

 
Figure 1.The reaction of reduction of aromatic nitro groups to aromatic amines in the 

presence of NaBH4 with silver-doped zeolite catalyst 

 

Keywords: Nanoparticle, nano-silver, nitro reduction, sodium borohydride, zeolite 
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Abstract  
Graphene is the superfine form of graphite, which is one of the carbon allotropes. The 2-dimensional, 

honeycomb structure of carbon atoms arranged with 0.142 nm bond spacing, formed by sp2 

hybridisation, has attracted the attention of the scientific world with its incredible electrical, thermal and 

mechanical properties in many fields. Graphene oxide is a 2-dimensional nanostructure based on 

oxidised carbon atoms. After graphene oxide is obtained, it can be reduced to graphene by various 

methods. In this study, we aimed to synthesise graphene oxide from graphite by Hummers method and 

then reduce graphene oxide to graphene with hydrazine. Hummers method is a cost advantageous and 

more practical method compared to other methods. After all, SEM and XRD analyses of the graphene 

oxide obtained by Hummers method were performed and results suitable for the range of graphene oxide 

were obtained. In EDX/SEM analysis, carbon (C) ratio was found to be 61.38% and oxygen (O) ratio 

was found to be 36.53%. In XRD analysis, a peak of graphene oxide in the range of 2ⱥ was observed 

in accordance with the literature. SEM and XRD results and electrical properties of graphene oxide after 

reduction of graphene oxide to graphene with hydrazine are also investigated.  
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Abstract  
Stefan problems are stated by a parabolic partial differential equation with boundary conditions on a 

moving boundary. To solve the problem, the moving boundary must be determined as part of the 

solution. Many methods have been developed for its determination and subsequent solution. Numerical 

solutions have been obtained mostly using the theories of finite differences and finite elements. One 

method obtains a Taylor series expansion for the solution, whose coefficients are calculated using 

iterative formulae derived from the differential equation itself. Since it is very simple to implement and 

the solutions are obtained very close to the realistic ones, it is a very preferred method recently and has 

been applied to many physical and biological modelling such as fluid and diffusion problems.  
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Abstract  
It is very important that the material used for the repair and restructuring of damaged tissues in the 

human body is compatible with the body and does not cause toxic effects.Studies on this subject have 

proven that 70% of the bone structure of humans contains hydroxyapatite.In recent years,although the 

biocompatibility of hydroxyapatite is high, studies have increased to increase the strength and toughness 

value in order to eliminate the problems caused by its fragility.Hydroxyapatite can basically be produced 

from natural or chemical raw materials.In this study, sheep hydroxyapatite (SHA), whose raw material 

is sheep femur bone, was produced by high frequency induction sintering method because it is 

economical and easy to produce. In the study; Preliminary preparations for mixing, shaping and sintering 

in the mill by adding 1%, 5%, 10% MgO into the hydroxyapatite powder obtained after the processes 

of separating the marrow of the sheep femur by thermal method, burning, carbon removal and grinding 

in the mill completed. The final powders prepared were sintered in an induction furnace at 1200 C for 2 

times in a row. As a result of physical and mechanical measurements, the mesh of the sample with the 

highest density and compressive strength. It was determined that it was 1% MgO doped. For hybrid 

composite production, samples were obtained by reinforcing 1% MgO fixed composite with 0.1%, 0.5%, 

1% graphene. The prepared samples were subjected to tests and analyzes for bone-tissue similarity after 

grinding, shaping and sintering processes.(SEM) grain morphology, (XRD) phases, the possibility of 

exploiting mechanical properties and compression were evaluated for bioactivity by in vitro bioactivity 

test. The values of composite and hybrid composites with the best physical and mechanical properties 

are network. 1% MgO doped (KHM1) density 2.77 g/cm3, compressive strength 28.32 MPa, hardness 

1085 HV, for hybrid composite. The density value of hydroxyapatite, which is 0.1 (KHM1GRF0.1) 

graphene added to the 1% MgO mixture, has a density value of 2.63 g/cm 3 , a hardness of 757 HV, and 

a compression test value of 26.2 MPa. According to the results, it was observed that the composites were 

bioactive.  
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Abstract  
The Susceptible-Infected-Recovered/Removed (SIR) epidemic disease model was originally proposed 

mathematically as an integral equation. However, its approximate form developed as ordinary 

differential equations is widely used in the literature instead of this model. Practically in most diesase 

cases, the observed data consists of a curve of recovered or removed individuals (usually deaths from 

the disease) and the ODE model is reconstructed from these data. The study of the 2009 A(H1N1) 

epidemic in Istanbul was based on both mortality and hospitalization data, and it was observed that the 

data were consistent with the ODE form of the SIR model only after a time shift. After, the numerical 

solutions of some proposed models with multiple infectious stages to account for this delay evidence 

that the delay is approximately half of the infectious period of the epidemic disease. Since these results 

show that the original integral equation model is obtained in the limiting case, then the integral equation 

model is treated for the epidemic models.  
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Abstract  
Dental implant abutment screws play a crucial role in ensuring the stability and functionality of dental 

prosthetics. The manufacturing method utilized for these screws can significantly influence their 

performance, particularly in terms of torque loss during tightening and loosening cycles. Excessive 

torque loss can lead to implant instability and potential failure of the dental prosthetic. This study aimed 

to evaluate the torque loss of 15 dental implant abutment screws manufactured using three different 

methods: machining (5 screws), die (5 screws), and thread rolling (5 screws). Torque losses were 

assessed using a digital torquemeter, with each screw initially tightened to approximately 100 Ncm 

before being loosened. The findings revealed that the average change in torque losses for screws 

manufactured via machining, thread rolling, and die methods was 19.33%, 21.258%, and 26.088%, 

respectively. Thus, it can be concluded that screws produced using the die method exhibited the highest 

average torque loss.  
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Abstract  
In this study, it is aimed to synthesize polybenzoxazine/silica nanocomposite films that can be cured by 

UV and thermal methods. For this purpose, firstly, allyl functional benzoxazine monomers (DBA-aa 

and DBA-pa) and thiol functional silica nanoparticles were synthesized in order to perform UV 

polymerization. The chemical structures of DBA-aa and DBA-pa monomers were characterized by 

fourier transform infrared (FT-IR) spectroscopy and nuclear magnetic resonance (NMR) spectroscopy 

techniques. Using the obtained benzoxazine monomers and thiol functional silica nanoparticles, 

polybenzoxazine/silica nanocomposite films in various formulations were prepared by UV and thermal 

curing. The chemical structures of the prepared nanocomposite films were investigated by FT-IR 

analysis. Its thermal properties were analyzed by thermal gravimetric analysis (TGA) and differential 

scanning calorimetry (DSC). Its mechanical and viscoelastic properties were investigated by dynamic 

mechanical analysis (DMA). Surface morphologies were examined by scanning electron microscopy 

(SEM) and energy distribution spectroscopy (EDS). In addition, gel contents and water absorption 

capacities were examined. The performances of nanocomposites obtained by using bi- and quadruple-

functional benzoxazine monomers in formulations were compared. In addition, the performance changes 

in the materials were monitored by using different ratios of thiol compound and thiol-functional silica 

nanoparticles in the formulations. By evaluating all the results obtained, the most ideal material 

formulation that can be used in the industry was determined. When all the results obtained are evaluated; 

It was concluded that the synthesized nanocomposite films had superior properties, these properties were 

improved with the addition of thiol functional silica nanoparticles, and the prepared nanocomposite 

materials could be used in industry. This study was supported by the Scientific Research Projects Unit 

of Zonguldak B¿lent Ecevit University with the project numbered 2021-66375140-01 and was produced 

from the master's thesis titled 'Synthesis and Characterization of UV and Thermal Curable 

Polybenzoxazine / Silica Nanocomposites'.  
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Abstract  
According to the World Health Organisation cataract is one of the most common cause of visual 

impairment and blindness which makes it a great interest for the scientist to do research on the possible 

cause of the disease. Although there are many factors that can cause this vision impairment, the D,L-

isomerisation of amino-acids such as aspartic acid and serine in long-living eye-lens proteins, the Ŭ,- ɓ, 

and ɔ-crystallins, is closely investigated, since it is one of the causes of cataract due to major changes of 

these proteinsô structures that it triggers. The isomerisation causes protein aggregation in human lenses 

and finally the loss of transparency, which results in cataract. The isomerisation reaction progresses with 

time and, thus, relates the cataract to aging. In this study, the keto-enol tautomerisation of N-acetyl-Nô-

methylamidoserine (Ac-Ser-NHMe) is investigated by using quantum chemical methods to understand 

the mechanism of the reaction of racemisation of Ser in lifelong proteins. This keto-enol isomerisation 

occurs as an intermediate during the racemisation through which Ser undergoes D,L-isomerisation. For 

this study, the geometries of the substrate and the product were optimizes first. Subsequently, the 

transition states and intermediate products of isomerisation were sought to determine the reaction 

pathway. The PM7 semiempirical method of molecular quantum mechanics was employed to optimise 

the geometries of energy minima and the transition states. Activation energy and the energy barriers 

between the molecules were calculated and the energy profile was determined for each stage of the 

reaction. Single-point energy evaluation was also carried out for each species on the reaction pathway 

by using the density-functional theory (DFT) method with the B3LYP functional and the 6-31+G** 

basis set, the Hatree-Fock method with 6-31+G** basis set and, subsequently, the Mßller-Plesset 

Perturbation Theory. The resulting energies are compared to the ones that are obtained from PM7 

calculations to confirm the method.  

 

Keywords: Serine, Lifelong Proteins, Cataract, Quantum Mechanical Methods, Semiempirical Method, 

PM7, DFT, B3LYP, 6-31+G**, Basis Set, Hatree-Fock, Mßller-Plesset Perturbation Theory  
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Abstract  
Metal/porous silicon/cSi diode structures, prepared by metal coating on the porous silicon surface 

formed on the single crystal silicon (cSi) surface by electrochemical etching (anodization) process, were 

investigated for the detection of hypoglycemia and hyperglycemia as a battery without any external 

source. The battery current voltage characteristics were obtained by immersing them in aqueous 

solutions with different D-glucose concentrations. The surface morphology of the porous silicon layers 

was determined by scanning electron microscopy (SEM) and structural analysis by X-ray diffraction 

(XRD) method. The study, which is defined as the changes in the open circuit voltage and short circuit 

currents depending on the porous structure when the batteries are immersed in D-glucose solutions with 

different concentrations, was defined for the first time in the literature as a glucose sensor with a silicon 

schottky diode structure.  
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Abstract  
It is a dianiline derivative produced on an industrial scale due to its use as a 4,4'-

diaminodiphenylmethane (DAPM) compound and a precursor for polyurethane synthesis. It is 

frequently used in sensor research due to its potential to form ligands with metals thanks to the amine 

groups in its structure, and dye absorption applications [1,2]. In addition, there are polymers synthesized 

from DAPM by various methods and their adsorption applications [3,4]. Within the scope of this study, 

DAPM was polymerized with H2O2, which is a strong oxidant in acidic environment. Structural 

characterization of the obtained polymeric product (PDAPM) with the help of FT-IR spectrum and 

electrochemical properties were investigated by cyclic voltammetry method. The optical properties of 

PDAPM were determined by UV-Vis and fluorescence spectroscopy. It was determined that DAPM had 

maximum absorption at 302 nm, and PDAPM obtained as a result of polymerization gave a broad band 

UV spectrum. Accordingly, the optical band gap (Eg) value calculated from the data obtained from the 

UV-Vis spectra was found to be much lower for the polymeric material. In the light of the results 

obtained from the fluorescent spectra, it was observed that DAPM gave blue emission at 351 nm when 

excited with light at a wavelength of 320 nm. PDAPM, on the other hand, turned out to have a very low 

fluorescent intensity emission at 461 nm when excited with 340 nm light. Therefore, although the 

fluorescent property of the obtained polymeric material is weak, it has the potential to be used in optical 

applications with its low Eg and electrochemical band gap value. References [1] A. R. Firooz, A. A. 

Ensafi, K. S. Hoseini, N. Kazemifard, Mater. Sci. Eng. C 2014, 38, 73ï78. [2] C. Yang, W. Xu, Y. Nan, 

Y. Wang, X. Chen, Sep. Purif. Technol. 2020, 248, 117089. [3] E. Mohseni, M. R. Yaftian, H. Shayani-

jam, A. Zamani, F. Piri, Iran. Polym. J. (English Ed. 2020, 29, 403ï409. [4] M. Maruthapandi, V. B. 

Kumar, A. Gedanken, ACS Omega 2018, 3, 7061ï7068.  
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Abstract  
Toplumlarēn geliĸmesine ºnc¿l¿k eden ¿st¿n yetenekli bireylerin tespit edilebilmesi ve eĵitimi ok 

ºnemlidir. ¦st¿n yetenekli ºĵrencilerin belirlenmesi, yetiĸtirilmesi ve eĵitiminde ºĵretmenlerin b¿y¿k 

bir ºneme sahip olduĵu gºzlenmektedir. ¥ĵretmen adaylarēnēn mesleki yeterlikleri ve kiĸisel ºzellikleri 

ºĵrencilerinin geliĸiminde olduka ºnemlidir. ¥ĵretmen adaylarēnēn gerek sahip olduĵu alan bilgisi 

gerekse ¿st¿n yetenekli ºĵrencilere karĸē tutum ve ºzyeterlikleri bu noktada ºnem kazanmaktadēr. Bu 

araĸtērmada matematik ºĵretmenlerinin ¿st¿n yetenekli ºĵrencilerin eĵitimine iliĸkin ºzyeterliklerinin 

incelenmesi amalanmēĸtēr. Araĸtērmada verilerin ºz¿mlenmesinde aritmetik ortalama, standart sapma, 

en d¿ĸ¿k ve en y¿ksek deĵerler, parametrik testler olan t-testi ve tek faktºrl¿ varyans (One-Way 

ANOVA) analizi kullanēlmēĸtēr. Analiz verileri tablo haline getirilmiĸ ve yorumlanarak sonulara 

ulaĸēlmēĸtēr. Araĸtērmanēn sonucunda matematik ºĵretmenlerinin ¿st¿n yetenekli ºĵrencilerin eĵitimine 

yºnelik ºzyeterliklerinin orta d¿zeyde olduĵu ve bu d¿zeylerin dºnem baĸē ve dºnem sonu arasēnda 

istatistiksel olarak anlamlē bir fark bulunduĵu tespit edilmiĸtir.  

 

Keywords: Giftedness, Self-Efficacy, Mathematics Teacher Candidate  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

47 

FORECASTING ELECTRIC ITY AND NATURAL GAS CONSUMPTION OF A 

HOUSEHOLD APPLIANCE PLANT USING MACHINE LEARNING METHODS 
 

Sinan YAZICI   
Gebze Teknik ¦niversitesi, M¿hendislik Fak¿ltesi, Elektronik M¿hendisliĵi  

s.yazici2020@gtu.edu.tr  

 

Abstract  
Energy consumption in the industrial sector is a significant concern due to its impact on costs, 

sustainability, and environmental footprint. Machine learning techniques offer promising opportunities 

for predicting and optimizing energy usage in industry. This paper explores the application of machine 

learning in predicting energy consumption in household appliance plant. Electricity and natural gas are 

the main energy sources and in pursuit of finding accurate and efficient ways of forecasting. Monthly 

electrical and natural gas consumption in a company, this study utilizes a dataset collected over 5 years 

(2016-2021). The inputs are production quantities, co-generation plantôs working status, heating degree 

days and colding degree days which are known to be major factors in a household appliance industry. 

Different machine learning algorithms are considered, including regression models, support vector 

machines and ensemble methods by MATLAB and Minitab machine learning tools. The most successful 

machine learning regression method is sought for predicting the energy (electrical & natural gas) 

consumption. The results offer valuable insights and guidelines for industry professionals seeking to 

optimize energy usage and reduce costs while achieving sustainability goals  
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Abstract  
Myriophyllum spicatum L. (Haloragaceae) is an aquatic submersed plant native to Europe, Asia, and 

North Africa. It typically thrives in water depths of less than 5 meters. This plant exhibits abundant 

branching when submerged in water between 1 to 3 meters deep. It is known as ñsucivanperemiò in 

Turkey. In previous studies, M. spicatum has antioxidant, and algicidal activities. Additionally, it has 

polyphenols as galloyl glycosides, abscisic acid. It was herein examined in vitro antidiabetic and 

anticholinesterase activities of methanolic extract obtained from M. spicatum. Also, its phytochemical 

analysis was performed by LC-MS/MS. The antidiabetic activities of extract was evaluated against both 

Ŭ-glucosidase and Ŭ-amylase enzymes. Anticholinesterase activity of the extract was tested against both 

acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) using a microplate-reader assay based 

on the Ellman method. The methanolic extract had noticeable inhibition (IC50= 1072 Õg/mL) against 

Ŭ-glucosidase when compared with acarbose (IC50= 2387 Õg/mL). The extract showed no inhibition 

against Ŭ-amylase. The extract had no activity against AChE (24.62 %) at 5 Õg/mL, and BChE (no 

inhibition) at 500 Õg/mL, when compared with donepezil (97.36 %, and 97.96 %, respectively). 

According to LC-MS/MS analysis, vanillic acid (9948 ng/mL), gallic acid (2974 ng/mL), cyanidin-3-

O-glucoside (1068 ng/mL), and luteolin (645 ng/mL) were found in the extract more than other phenolic 

compounds. These compounds may be responsible for the Ŭ-glucosidase inhibitor effect. It needs further 

studies to evaluate its potential for use in the treatment of diabetes, Alzheimerôs disease, and other 

related diseases.  

 

Keywords: Myriophyllum Spicatum, Haloragaceae, Enzyme Ķnhibition, Antidiabetic, 
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Abstract  
Pollen samples were collected weekly from the beehives of honeybees (Apis mellifera L.), and sampling 

was carried out for the 14-week period in which honeybees carry out intensive pollen collecting 

activities, from the first week of April to the first week of July on Marmara Island. The pollen grains 

were examined and classified based on their colors, and identified by light microscopy. A total of 34 

taxa were identified from the pollen pellets, including 13 families, 15 genera, and 6 identified at the 

species level. Among them, 9 taxa were exceed the 3% threshold of the total, and they named as 

dominant taxa; Rosaceae, Fabaceae, Centaurea, Ericaceae, Brassicaceae, Cistus, Helianthemum, Vitis, 

and Salix. They constitute a total of 79.37% of the overall composition. In particular, the Rosaceae 

family pollen has been the most preferred one by honeybees for 8 weeks of blooming. The first two 

weeks of May were when honey bees utilized the highest number of taxa as their pollen sources. The 

most productive period for collecting various types of pollen grains on Marmara Island is the beginning 

of May. The pollen collection activities of honey bees decrease towards the end of June and continue to 

decline in July in the region.  
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Abstract  
Cyanobacteria play a unique metabolic role in ecosystems for approximately 3.5 billion years. They are 

capable of living in a wide variety of microenvironments with their diverse cellular strategies for 

adaptation. Cyanobacteria produce various bioactive compounds had potential use in industrial 

applications such as textile, waste treatment, pharmaceuticals, cosmetics, and medicine. 

Exopolysaccharides (EPS) are the primary metabolites produced by cyanobacteria. The objective of this 

study is to investigate and characterize EPSs of different Cyanobacteria species, isolated from different 

regions of Turkey, and explore their potential use in the cosmetic industry. Monosaccharide composition 

and functional groups of the EPSs produced by cyanobacterial species (55 and 72) were determined by 

HPLC and FT-IR, respectively. Additionally, their antioxidant activity, moisture absorption and 

moisture retention ability, and tyrosinase inhibition activity were evaluated. Both cyanobacteria yielded 

high amount of EPS with 888.0 mg/L and 776.8 mg/L of lyophilized EPS from 55 and 72, respectively. 

The main component of the EPS molecules detected was rhamnose, glucose, arabinose, mannose, 

xylose, and galactose in different ratios. Rhamonse was the most dominant monosaccharide. Both EPSs 

were found to have an antioxidant activity with 80% of DPPH scavenging potential and 8-11% of total 

antioxidant capacity. Moreover, they both showed strong moisture absorption and retention properties 

compared to chitosan and urea. Additionally, 55 had a tyrosinase inhibition activity with 10% at a small 

concentration of 2mg/ml. The results suggest that Cyanobacteria produced high amount of EPS and 

cyanobacterial EPSs are promising candidate for use as a potential natural ingredient in cosmetics with 

their antioxidant and anti-tyrosinase activities as well as moisture absorption and moisture retention 

capacities.  
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Abstract  
The COVID-19 pandemic brought a great shock to all countries in the world, both in the social and 

economic aspects of the countries. The adoption of austerity measures to prevent the spread of the 

COVID-19 pandemic would affect all sectors of the economy, but mainly in the tourism sector. Due to 

the restrictions on the movements of local vacationers and tourists, hotels, bars or travel agencies faced 

the negative effects brought by the COVID-19 pandemic. The effects of the pandemic were felt 

throughout the labor market in Albania. This paper aims to analyze the impact of the COVID-19 

pandemic on the labor market in Albania. The paper will focus on the difficulty of the employed as a 

result of the COVID-19 pandemic, as well as on the increase of the unemployed as a result of the closure 

of the sectors hit hardest by the pandemic. Also, the paper will deal with the changes that various 

businesses suffered by developing their activity at home and making businesses adapt their activity 

towards technology.  
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Abstract  
Today, human health is gaining importance day by day, so the concepts of ergonomics and 

anthropometric design come to the fore. Anthropometric design studies have started to be carried out in 

accordance with each group of people. These types of people are classified according to age, gender, 

race, etc. may differ. These groups can be separated by anthropometric measurements. However, 

anthropometric measurement is made in two different ways. The first of these is static; that is, 

measurements taken from humans while stationary, the latter dynamic; that is, measurements taken from 

people while they are on the move. With these measurements, appropriate anthropometric designs can 

be made. In this study; In order to understand anthropometric design, the concepts of anthropometry and 

ergonomics are explored. Anthropometric design and processes are mentioned. The connection between 

anthropometric design and ergonomics is examined.  

 

Keywords: Anthropometry , Anthropometric Design, Dynamic Anthropometry, Ergonomics, Static 
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Abstract  
The bioactive substance bergamottin is a significant furanocoumarin found in citrus fruits, particularly 

grapefruits (Citrus paradisi). Its name derives from the fact that it was first discovered in bergamot oil 

(Citrus bergamia). Some cytochrome P450 (CYP) enzyme isoforms, particularly CYP3A4, are inhibited 

by it (1). We purchased this substance from Sigma in order to investigate its antidiabetic capabilities 

and since it is an active substance. The hydrolysis of oligosaccharides and disaccharides to 

monosaccharides is carried out by oligosaccharide hydrolase, which is found in the small intestine 

epithelial cell brush border. Hypothetically, delaying the absorption of carbs and so lowering the 

incidence of Type 2 diabetes mellitus might be accomplished by inhibiting the activity of Ŭ-glucosidase. 

One specific treatment target for the management of type II diabetes and obesity is the inhibition of Ŭ-

amylase. Synthetic or natural Ŭ-amylase inhibitors (AAIs) have been linked to numerous serious side 

effects, including liver problems (2). Many researchers are currently looking for a safe AAI with no or 

few negative effects. Phenolic metabolites have consistently been shown to significantly lower 

postprandial hyperglycemia and improve problems related to diabetes. The reported procedure by Tao 

et al. (3) was used to determine the bergamottin ' Ŭ-glucosidase inhibitory properties. Different amounts 

of a natural phenolic compound were added to the reaction media in order to examine how they affected 

the enzymes Ŭ-amylase and Ŭ-glycosidase. A control experiment without any naturally occurring 

phenolic compound was utilized to test the enzyme activity. The plots of activity (%) versus 

concentration of natural phenolic compound served as the basis for the IC50 values. For Ŭ-glucosidase 

and Ŭ-amylase, the IC50 values were 25.06 and 61.36 ÕM, respectively. In this work, we have been able 

to determine in vitro inhibitory properties of Bergamottin on both important metabolic enzymes (  
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Abstract  
The structure, function and stability of RNA molecules are regulated by cells through specific chemical 

arrangements called modifications. Until now, nearly 150 different nucleoside modifications have been 

identified on different RNA species such as tRNA, rRNA, mRNA and miRNA. Recent studies show 

that the distribution of these modifications on RNA species has the capacity to influence protein 

production through many molecular mechanisms, including transcription and translation. For instance, 

among RNA modifying enzymes, the tRNA methyl-transferase (trm) family of nucleoside modifying 

enzymes has an important place since tRNA methylations have been found to be linked to many different 

steps of protein synthesis, from stabilization of tRNA structure, strengthening of codon-anticodon 

interaction and regulation of Wobble base pairing. In this study, we seek to understand the response of 

Saccharomyces cerevisiae RNA methyl-transferase nucleoside-modifying enzyme mutants (trm1ȹ, 

trm2ȹ, trm4ȹ, trm10ȹ and trm11ȹ) to different salt stress conditions (NaCl, KCl and MgCl2). We 

reveal how osmotic stress induced by these cellular and environmental conditions affects the growth 

profiles and curves of wild-type and Trm enzyme mutant yeast cells. Thus, by identifying Trm enzyme 

mutants that are sensitive or resistant to these stress conditions and by analysing omics studies we will 

obtain the necessary preliminary data for future molecular studies (gene-function, etc.).  
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Abstract  
To suit the ever-increasing customer demands, the packaging industry seeks to produce food packages 

with superior attributes using innovative and technical approaches. Nanofibers, one of these 

technological products, stand out with their high surface area/volume ratio and nano-porosity properties. 

In line to the findings, food packages with nanofiber structures have high gas permeability due to their 

massive surface areas and allow for the controlled release of active substances that can be incorporated. 

Increasing the shelf life of food by adding active substances to the packaging material in order to 

improve food safety and sustainability is an increasingly common issue in recent years. However, 

today's widely used packaging production processes, such as cast film and nanofiber production, need 

the dissolution of the backbone polymer and any additional substances in a suitable solvent. This is a 

limitation for the packaging industry since the polarity of the active component must be introduced to 

the packaging in order for it to be compatible with the packaging polymer. In this study, it was aimed to 

produce and characterize nanofibers by integrating boric acid (BA), a polar antimicrobial agent, into 

polylactic acid, an apolar compound with biodegradable properties. Nanofiber production was carried 

out by electro-blow spinning method and ultrasonic impregnation method was used for homogeneous 

attachment of BA to the nanofiber surface. The produced nanofibers were placed in saturated BA 

solution and exposed to 25%, 50%, 75% and 100% ultrasound amplitude for 5, 10 and 15 minutes for 

each amplitude. The morphological properties of the nanofibers were investigated using SEM images, 

and it was shown that BA was homogeneously attached to the fiber surface by the impregnation. The 

water solubility of nanofibers increased significantly after ultrasonic impregnation. FTIR and solubility 

results indicated that 5 minutes of ultrasonic application at 50% amplitude resulted in the highest rate of 

BA adherence to the nanofiber surface. Eventually, this work demonstrated that the ultrasonic 

impregnation approach can potentially be employed successfully in the incorporation of components 

whose polarity prevents them from dissolving in the same solvent.  
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Abstract  
The analysis method in the time domain is accepted as the method that presents the building behavior 

in the closest way to reality and makes the analysis in the most reliable way. However, the earthquake 

acceleration records used when calculating with the analysis method in the time history directly affect 

the results. From this point of view, the importance of the earthquake acceleration records to be selected 

in the use of the analysis calculation method in the domain of definition, which we describe as a reliable 

method, is an effective factor in obtaining accurate and reliable results. Within the scope of this study, 

a typical mid-rise building was analyzed in the SAP2000 program in the time domain. Reinforced 

concrete structures mostly exhibit nonlinear behavior due to their irregular geometry and nonlinear 

behavior of the materials used. For this reason, the analysis of the structure to be used in the study was 

carried out in the time domain with a non-linear method. The earthquake acceleration records used in 

the analyzes were grouped together with parameters such as earthquake magnitude, distance between 

the recording location and the fault surface rupture, soil class, orientation effect. In the analysis results, 

values such as floor displacements, base shear forces, bending moments were compared. As a result of 

the evaluations, it was concluded that the force formed in the structure increases in case the earthquakes 

contain the orientation effect.  
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Abstract  
Fungal infections constitute important group among healthcare-associated infections. Candida species 

are most commonly isolated in fungal infections. Although Candida albicans is known as the most 

common disease causing Candida species, non-albicans Candida species isolated in recent years and 

their antifungal resistance rates have been increasing rapidly. In this study, Candida isolates isolated 

from patients hospitalized in intensive care unit (ICU); it is aimed to determine important virulence 

factors, to define them at molecular level and to analyze their susceptibility to antifungals. 100 Candida 

strains isolated from blood, urine, vaginal swab, bronchoalveolar lavage fluid cultures of patients 

hospitalized in ICU of Anesthesiology and Reanimation, Internal Medicine were evaluated. Standard 

microbiological methods were used for the identification of Candida isolates. Yeasts thought to be 

Candida spp. were sequenced using primers ITS-1 and ITS-4. Tests were performed to determine 

virulence factors of purified Candida spp. isolates. Determine resistance of Candida isolates to 

antifungals, antifungals selected using EUCAST broth microdilution method were analyzed at different 

concentrations and MIC were determined. By results in study, the most common species was C. albicans 

(38%), followed by C. parapsipolis (21%). Biofilm ability of isolates was evaluated, 15 very strong 

positive biofilms; 7 strong positive biofilms; 3 intermediate positive biofilms; 19 slightly positive 

biofilm and 56 negative biofilm activity were observed. Adhesion abilities variable results for all 

isolates; 3 very strong positive adhesion; 35 strong positive adhesion; 18 intermediate positive adhesion 

and 44 slightly positive adhesion activity were observed. Phospholipase activity was positive in 42% of 

Candida isolates; 52% had positive proteinase activity; 77% of them had positive hemolysis activity, 

and all virulence factors were positive in 27% of the isolates. Most resistance to fluconazole was 

observed among Candida albicans and non-albicans Candida. In our study, it was determined that 

frequency of isolation of non-albicans Candida species was at significant rates. It is very important to 

know the regional resistance profiles in order to guide treatment regimens. It is thought that it would be 

beneficial to study on new agents with antifungal effects by increasing genotypic and phenotypic studies 

on relationship between antifungal resistance and virulence factors  
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Abstract  
Developing technology and increasing energy demand require the use of low-temperature resources. 

Organic rankine cycle is one of the most important technologies in electricity generation from waste 

heat sources. In this study, it is aimed to generate electricity from the waste heat of internal combustion 

engines used in biogas plants and to increase the economic potential of the facility by drying the manure, 

which is one of the most important wastes of these plants. For this reason, detailed analysis of an organic 

rankin system that can be established from exhaust gas and analyzes performed with a contact type dryer 

are presented. It is known that the heat of the systems designed with high condenser temperature in the 

organic rankine cycle is still usable. In many facilities, this heat is thrown to the atmosphere by dry type 

fan radiators. The energy production, internal consumption and feeding data of a sample biogas plant 

were used to determine the system limits. Different types of fluids and cycles were used in the study. 

The specific energy consumption and drying time parameters required for fertilizer drying were 

investigated. The effects on the total energy and economic efficiency of the facility were examined. 
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Abstract  
The Fritillaria L. genus, perennial bulbous plants with important medicinal and ornamental value, is 

highly threatened in their natural habitats and little information is available on their reproductive 

strategies, which may be the basis of conservation methods. The genus Fritillaria which has 

approximately 170 species worldwide, has a natural distribution with 48 taxa in Turkiye and 22 of them 

are endemic to our country. Looking at the literature to date, it has been determined that studies on the 

reproductive biology of the genus Fritillaria and the protection of the genus are very limited. Fritillaria 

crassifolia subsp. kurdica (Liliaceae) can be grown in cultural environments as well as its natural spread 

in Turkiye, Iran, Iraq, and the Caucasus. In this study, preliminary studies on the reproductive biology 

of the Fritillaria crassifolia subsp. kurdica species were included. In this context, 50 healthy individuals 

for each pollination group were determined, marked, and followed to determine the free pollination, 

cross-pollination, selfing, and apomixis successes of the species in the terrylale cultivation garden of the 

Erzincan Horticultural Research Institute. In addition, the ovule number of the species, pollen numbers, 

and pollinators that are effective in pollination of the species were determined. According to the first 

findings, the success of free pollination of the species was 68%, cross-pollination (xenogamy) success 

was 63%, and self-pollination (autogamy) success was 38%. Apomixis event was not observed. In the 

pollen and seed counts, the average pollen number was 46,000 per anther and the average number of 

seeds was 156 per fruit. In the observations made, it was determined that the main pollinator of the 

species was Apis mellifera under culture conditions. Although these results reveal that the species can 

perform both self-adaptation and cross-pollination, some quantitative data on the reproductive organs 

of the species have also been reported for the first time.  
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Abstract  
The aim of this study was to determine camel milk bacteriological load through the market value chain 

in Burao peri-urban farms. Although camel milk has prized attributes, they can also be a source of 

transmission for different pathogenic bacteria. A 24 raw milk samples were collected from different 

levels of the milk chain; from the udder of lactating camels, milk transportation containers, and different 

milk market centers. The bacteriological contents of milk samples were investigated by determine total 

plate count (TPC), coliform count (CC), spore-forming bacteria, and salmonella through culture. The 

physicochemical properties of the milk samples were determined by using Henna digital temperature 

and pH meter. The overall mean value of TPC and CC were 8.19Ñ.07 log CFU/ml and 6.12Ñ.078 log 

CFU/ml, respectively. Different levels of the camel milk chain were investigated as udder, transport 

containers and milk center containers had showed; 8.16Ñ.060 log CFU/ml, 8.24Ñ0.120 log CFU/ml and 

8.172Ñ0.193 log CFU/ml of TPC count, respectively. On the other hand, CC of udder, transport 

containers and milk center were found to be 6.17Ñ0.107 log CFU/ml, 8.24Ñ.120 log CFU/ml and 

6.312Ñ0.138 CFU/ml respectively. Although, overall samples showed a high level of spore-forming 

bacteria, an only 4 out of 24 samples were salmonella positive. The increase of cc number indicates 

unhygienic practices throughout the milk chain. The average pH values were tested from udder, transport 

containers and milk market centers found 6.22 Ñ.464, 6.098Ñ.060 and 6.15Ñ.055 respectively. Based on 

these results the level of milk bacteriological load is beyond the international standards and this may 

lead to public health problems. In order to improve the milk hygienic level and to ensure the safety of 

consumers, training for camel herders and sellers, pasteurization and cleaning measures should be 

fulfilled. Finally, to determine the improvement, further research should be conducted  
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Abstract  
reason, the animals must be fed adequately and balanced and this activity should be carried out within 

the economy principles. Approximately 10% of the energy in the feed of ruminants lost through enteric 

methane emission. The energy lost through methane gas production causes significant economic loss 

and adverse environmental effects such as global warming and climate change. The methane produced 

by ruminants in the world was estimated between 80-115 million tons per year, which accounts 25-30% 

of human induced gases and also the global warming effect of methane is 21-25 times higher than that 

of CO2. The percentage rates of carbon dioxide, methane, nitrogen oxides and other gases in total 

greenhouse gas emissions of human-induced greenhouse gases are 76%, 16%, 6% and 2% respectively. 

In last three decades, it was developed many additives and strategies to reduce enteric methane 

production, these strategies including use of organic acids, ionophores, plant extracts, fats, sulphate, 

nitrate, probiotics, and biotechnological methods and feed related strategies. In conclusion, the doses of 

additives used to reduce methane production should be determined, otherwise it may cause undesired 

effects and consequences.  
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Abstract  
In this work, optical characterization and acetone gas sensing performance of 100 nm and 20 nm TiO2 

nanoparticles at room temperature was investigated. The optical characterizations of these films were 

made by measuring the optical transmittance spectrum in the range of 350 to 1100 nm. The detection 

performances of 20 nm and 100 nm sized brookite phase TiO2 nanoparticles at acetone gas 

concentrations between 50 ppm and 350 ppm at room temperature were studied. The response and 

sensitivity of 100 nm TiO2 nanoparticles to acetone gas increased with increasing concentration. It has 

been noticed that the sensors in which TiO2 with 20 nm particle size is used as a sensor material do not 

respond to acetone gas at 50 ppm and 100 ppm concentrations, and also it was seen that the response at 

other concentrations is very low compared to the sensors where 100 nm particles are used as a sensing 

material. The sensors using TiO2 nanoparticles with 100 nm particle size as the sensor material have a 

stable response-recovery characteristic for all concentrations of acetone vapors. The recovery time 

reached steady state in approximately 110 seconds. However, the recovery time decreased with the 

increase in acetone concentration in sensors where TiO2 nanoparticles with 20 nm particle size were 

used as a sensor material.  
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Abstract 

The use of environmentally friendly, renewable and sustainable energy sources is becoming increasingly 

important in meeting the increasing energy needs of the world. Hydrogen is an excellent clean energy 

alternative with its high energy capacity (44 MJ kg-1 for petroleum and 120 MJ kg-1 for hydrogen) and 

source-independent character [1,2]. The most common methods used for hydrogen storage are 

compression of hydrogen gas under high pressure and liqudification at cryogenic conditions in tanks. 

To overcome the difficulties in hydrogen storage and transportation, metal hydrides that can absorb and 

release hydrogen gas through chemical reactions are used as hydrogen storage materials [3-4]. Ammonia 

borane is very attractive hydrogen storing material with its gravimetrically high hydrogen capacity (19.6 

w%), low molar mass (30.7 g/mol), three to one H2 release, its stability and non-toxicity [5]. Transition 

metals are used as catalysts in hydrogen production via ammonia borane hydrolysis [6-9]. In this study, 

4,4ǋ-methylenebis(2,6-diethylaniline) derivative bi-dentated Schiff base ligand and its asymmetric Pd(II) 

complex was synthesized and characterized by FT-IR, 1H-NMR and 13C-NMR spectroscopic techniques. 

Then the efficiency of the Pd complex on the dehydrogenation of ammonia borane (NH3BH3) was 

investigated for changing amounts of catalyst and temperatures. 

 

 
Scheme 1. Schematical represantation for the synthesis of bi-dentate Schiff base ligand and its Pd 

complex 
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Abstract  
The field of using natural products for the prevention of diseases caused by free radicals, including 

cancer, is gaining recognition and acceptance due to its broad applicability and increasing importance. 

The objective of this study was to assess the anticancer activity of a Salix caprea extract against lung 

cancer by utilizing green synthesis methods to produce silver nanoparticles (AgNPs). This approach was 

chosen due to the numerous advantages offered by green synthesis techniques, such as efficient energy 

utilization, minimal toxicity, high yields, cost-effectiveness, environmentally friendly processes, and the 

availability of readily accessible resources. In order to synthesize silver nanoparticles, a 1 ml volume of 

the Salix Caprea extract was introduced into an Erlenmeyer flask containing a 25 ml solution of 1 mM 

silver nitrate (AgNO3). Additionally, 100 Õl of NaOH was added to the mixture. The mixture was then 

incubated at 25ÁC for a duration of 15 minutes. The average size, polydispersity index (PDI) were 

examined using a Zetasizer instrument at a temperature of 25ÁC, utilizing dynamic light scattering 

(DLS). The analysis revealed an average nanoparticle size of approximately 126 nm. These results 

prompted the decision to conduct additional research with the aim of reducing the particle size. The 

synthetized nanoparticles are thought to demonstrate high anticancer activities against different cancer 

types.  

 

Keywords: Silver Nanoparticles (Agnps), Natural Products, Green Synthesis, Lung Cancer, Salix 

Caprea  
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Abstract  
Water use is increasing day by day, and large amounts of domestic and industrial wastewater are 

generated due to the rapid population growth. While wastewater is treated by physical, chemical and 

biological methods and discharged to the receiving environment, tons of treatment sludge is produced. 

It has the potential to cause secondary environmental pollution due to the heavy metals, pathogenic 

bacteria, viruses and toxic chemicals it contains. Therefore, the sustainable management of wastewater 

treatment sludge is very important. In addition to final methods such as incineration and landfill, 

stabilization methods such as composting and biomethanization are used in the disposal of sludge. 

Today, approaches aiming at the sustainable use of wastewater treatment sludge are of great interest 

both economically and ecologically. The priority approach is to evaluate the sludge not as a waste 

material, but as a resource that can be reused or recycled. The most common application within the 

scope of reuse of sludge is the utilization of stabilized sludge in agricultural lands. Vermistabilization is 

an environmentally friendly alternative method used in the stabilization of sludge. Vermistabilization 

enables the conversion of organic wastes such as sludge into a high quality valuable product with the 

help of earthworms. In this study, the applicability of the vermistabilization method in the disposal of 

sludge is examined. Studies on the vermistabilization of sludge are investigated and their advantages 

and limitations compared to other methods are discussed in detail.  
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Abstract  
The aim of this study was to investigate the effects of feeding with different crude protein levels from 

the mating period on parental performance and offspring growth. The study was carried out in ¢anakkale 

Onsekiz Mart University Experimental Research Application and Research Center Poultry Unit, on 10 

pairs of Dolapē and 12 pairs of Mardin pigeons and their squabs for 52 days. In the study, pigeons were 

divided into two groups as the group fed with high crude protein feed (HCP, n=22) and the group fed 

with low crude protein feed (LCP, n=22). While pellet feed containing 17% crude protein (CP) was used 

in the nutrition of the HCP group, the crude protein (CP) level was adjusted to 14% by using wheat grain 

in addition to the pellet feed containing 17% CP in the nutrition of the LCP group. In the study, the feed 

intake of the free-fed groups was followed daily. The live weight controls of the squabs were recorded 

daily from hatch to 28 days of age. In the groups, blood collections were made from the parents at 

mating, at hatching, on the 10th, 28th days after hatching, and on the 28th day from the squabs. Albumin, 

glucose, total protein and cholesterol levels in blood samples were analyzed. In the statistical analysis 

of the data that obtained from the study, analysis of variance was used in a linear model including group, 

breed, week and their interactions. Feed intake of parents was significantly affected by breed, group, 

week and breed x group interaction (PÒ0.005). Day had a significant effect on the feed intake of the 

squabs (P<.0001). The live weights of the squabs were significantly affected by the breed x group x day 

interaction (P= 0.030). While the period was significantly effective on the serum parameters of the 

parents, the group was only effective on the glucose level (PÒ0.05). In squabs, blood parameters were 

not affected by the effects sources considered (P>0.05). In the study, the HCP group had a higher feed 

intake average, and the highest feed intake was determined in the brood care period in both groups. 
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Abstract  
Microresistor beams are crucial components in microelectromechanical systems (MEMS), with broad 

applications spanning from sensors to microactuators. Their performance is significantly influenced by 

their design and material properties, thus necessitating an effective optimization strategy. This study 

proposes a comprehensive approach to the optimization of microresistor beam performance using 

COMSOL Multiphysics and the Taguchi method. We utilized COMSOL Multiphysics, a powerful finite 

element analysis tool, to model and simulate the microresistor beam's behavior under a range of 

conditions. Through COMSOL, we investigated the effects of various design parameters, including 

beam length, thickness, and material properties, on beam's performance. The simulations allowed for a 

nuanced understanding of the complex interplay between these parameters and their impact on the 

beam's mechanical and electrical characteristics. The Taguchi method, a statistical design of 

experiments technique, was then employed to optimize these design parameters. By setting up 

orthogonal arrays, we could systematically explore the design space and identify the optimal 

combination of parameters that yielded maximum performance and resilience. In addition, the Taguchi 

method helped in minimizing the undesirable effects of noise factors, enhancing the robustness of the 

design. The findings of this study highlight the potential of integrating finite element modeling with the 

statistical design of experiments for the optimization of MEMS components. The proposed approach 

led to a significant improvement in the microresistor beam's performance, underscoring its potential to 

contribute to the development of more efficient and reliable MEMS. Moreover, the study offers a 

replicable and scalable model that can be employed in the optimization of other MEMS components. 

Although the focus of this study was on microresistor beams, the methodologies and insights gained are 

applicable to a wide array of microscale devices. Future research could adapt this approach for other 

MEMS components and explore its potential in different operational environments. In conclusion, this 

study presents a novel approach to the optimization of microresistor beams, contributing to the growing 

body of literature on the design and optimization of MEMS. By coupling finite element modeling with 

the statistical design of experiments, we offer a robust, efficient, and reliable path to the development 

of high-performance MEMS.  
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Abstract  
Today, infertilization is an important problem and male-induced infertility is known as 35%. It is known 

that male sperm cells must have unique morphology and function to perform fertilization and anomalies 

in the number, motility, vitality, structural and functional properties of sperm cause infertility. 

Epigenetic modifications such as DNA methylation, chromatin rearrangement and histone modifications 

are involved in nuclear remodeling of sperm. The replacement of protamines with histones is known as 

a critical step in the maturation process of sperm. Human sperm contains 2 types of protamines, 

Protamine 1 and 2, and the ratio of protamine proteins in the spermatozoa is thought to be a possible 

prognostic indicators of spermatogenesis quality. Deviations in protamine 1 and 2 gene expression rates 

and high rates of histone/protamine exchange may disrupt nuclear remodeling process, thus affect sperm 

morphology and fertilization ability. In our study, we aimed to investigate the protamine 1 and 2 

expression levels among infertile men and to determine the relationship between the ratio of protamine 

proteins and male infertility. Male individuals who applied to Selcuk University Andrology Laboratory 

and were determined to have normospermia(n=58), oligospermia(n=25) and severe oligospermia(n=25) 

by spermiogram were included in the study. Sperm cells were obtained by separating the plasma of the 

ejaculate samples of the individuals. After RNA isolation and cDNA converting, the expression levels 

of Protamine 1 and 2 were analyzed by qPCR. Although there was an observational difference in 

expression levels and protein ratios especially in the severe oligozoospermi group, no statistically 

significant difference was found in Protamine İ ratios between groups and was not associated with 

infertility. Variable suggestions for normal range of protamine proteins in current studies, the effects of 

population-specific genetic differences and the existence of other possible factors affecting male 

infertility should be considered in the evaluation of our study results.  
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Abstract  
Due to different requirements and obligations, reinforced concrete structures and steel structures work 

together statically in many areas. In the areas where this reinforced concrete and steel structure is 

combined, planning and application problems may occur that prevent the statically healthy operation of 

both types of structures. Especially, these problems occur for different reasons in industrial structures 

where complex, large volume and various types of works progress together. In this study, which is about 

the electrode welding to the reinforcement of the reinforced concrete structure, which is one of these 

problems, the effects of the situation in terms of static are examined. The importance of ductility of 

reinforced concrete structures during earthquakes is vital. Welding method has negative effects on 

reinforcements that give ductility to reinforced concrete structures. In this study, images related to 

problematic productions on this subject are shared. During the assembly of an object with an electrode 

to the reinforcement, negative effects should be determined and attention should be paid to prevent 

possible negative effects. In this study, it is discussed where this type of assembly application can be 

applied and where it should not be applied. In the study, the effects of electrode welding on the 

reinforcements in reinforced concrete of industrial buildings in Tekkekºy district of Samsun province 

are determined, and the situation is revealed with the relevant tests in the quality control laboratory.  

 

Keywords: Effect Of Welding On Reinforcement, Electrode Welding In Reinforced Concrete, 

Anchoring in Reinforced Concrete, Plate Fixing in Reinforced Concrete  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

71 

DEVELOPING THE GARDE N-TYPE GOALPOST DESIGN, INCREASING 

PRODUCTION EFFICIENC Y, INNOVATIVE FITTIN G DEVELOPMENT AND 

PROTOTYPE PRODUCTION  
 

Fatma Nur G¦LALAN  
Manisa Celal Bayar ¦niversitesi, M¿hendislik Fak¿ltesi, Metalurji ve Malzeme M¿hendisliĵi  

fatgulalan@gmail.com  

 

Ķlter KĶLERCĶ  
Manisa Celal Bayar ¦niversitesi, M¿hendislik Fak¿ltesi, Metalurji ve Malzeme M¿hendisliĵi  

ilter.kilerci@ekoendustri.com  

 

Osman ¢ULHA  
Manisa Celal Bayar ¦niversitesi, M¿hendislik Fak¿ltesi, Metalurji ve Malzeme M¿hendisliĵi  

osman.culha@twinarge.com.tr  

 

Mehmet BEķPINARLI  
Ege ¦niversitesi, Ege ¦niversitesi Meslek Y¿ksek Okulu, Makina  

mehmet.bespinarli@ekoendustri.com  

 

Abstract  
Conceptual design is an approach that creates the first step of the design process by focusing on a general 

concept or idea at the initial stage of a product or system. At this stage, the functions, features, user 

requirements and design goals of the product or system are determined. In the conceptual design phase, 

the focus is on basic elements such as the general functions, components, structural features, operation 

and user experience of the product or system. It provides the basis for making more detailed and specific 

design decisions at future stages of design. The goalpost product, which was developed within the scope 

of the study, emerged with the demand for improvement and development in design, taking into account 

the customer experience data of a global company that sells sports equipment. In the production of the 

goalpost product, the purpose of the functions was determined, all the functions of the design process 

were examined, the process steps were created and the process was determined in detail. The goalpost 

of systematizing the solution variants was achieved by making a conceptual design for the goalpost 

product, which is produced in the field of metalworking. The existing six-stage production process 

consisting of pipe cutting, pipe bending, pipe end choking, hole drilling, pin welding, paint assembly 

has been reduced to three stages as pipe length cutting, elbow processing, paint-assembly. Design 

improvements were made taking into account features such as ease of use by users, possibility of 

assembly and disassembly, easy manufacturability, low packaging cost and modular aesthetics. In 

addition, problems such as sagging of the goal, getting rid of the ball from the net and tipping over have 

been solved, the production process has been improved, reducing costs and increasing added value.  
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Abstract  
Neurological disorders that occur as a result of various accidents, injuries and diseases and may couse 

various movement abnormalities or restrictions in the arms and legs, which adversely affect the quality 

of life of the patients. Due to neuroplasticity, it is possible to recover some of the lost functions through 

rehabilitation. Regaining mobility is the main goal of the rehabilitation process. With the development 

of technology, the use of robots in the field of health is increasing day by day. Robots are used in 

different researches and in the treatment of different diseases. Rehabilitation gloves are devices that 

shorten the treatment time, accelerate the recovery time, increase the functionality, and enable more 

active use of the hands and fingers in their daily lives in patients who have partially or completely lost 

their ability to move in the hand or fingers. Within the scope of this study, it was ensured that the body 

part, which could not perform its process adequately, became healthier with certain exercises. With the 

exercise glove we have created, it can perform the necessary procedures for the rehabilitation of the 

patient. The glove receives external commands to perform certain exercises and can be programmed 

individually. Follow-up of the exercises can be done from the computer and phone. The system gives a 

warning when the person encounters any problem during rehabilitation. And if there is a problem-free 

treatment, communication is provided at the end of the treatment.  

 

Keywords: Physical Therapy, Muliple Sclerosis, Rehabilitation, Robotic Gloves  
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Abstract  
Hybrid particles have been used frequently, especially in biomedical applications and nanotechnology 

studies. The hybrid production of a particle allows its desired physical or chemical properties to be 

increased. In this study, it was aimed to coat drugs that are absorbed in the small intestine with 

alginate/chitosan, which is a natural polysaccharide. Colchicine used for the treatment of rheumatic 

diseases, Metromin used for type 2 diabetes and antibiotics used in the treatment of bacterial diseases 

were chosen as model drugs. In order to avoid adverse situations such as overdose and shock effects, 

especially when such drugs are used in high doses, drug release should be controlled. In addition, the 

maximum time that the drug will spend in the digestive system should be taken into account, and 

excretion should not occur before absorption occurs. The reason why the alginate/chitosan hybrid 

particle is preferred is to increase the stability of the alginate at low pH and to ensure that the drug 

reaches the jejunum and ileum. In the study, gentamicin and tobramycin as colchicine, metromine and 

aminoglycoside antibiotics were successfully coated with an ionic gelation-dropping method. The 

obtained drug capsules were subjected to interaction in solutions at different pHs, and it was observed 

that they did not dissolve at low pH, and the rate of dissolution could be limited at high pH. Studies have 

shown that the mechanical strength of the capsules is weak. It is predicted that their mechanical strength 

can be increased with the addition of Polyvinyl alcohol or Polyethylene oxide, which are synthetic 

polymers. 
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Abstract  

Crude turpentine oil, a natural byproduct of the wood pulping process, has emerged as a promising 

feedstock for the production of value-added chemicals due to its high content of terpenes[1-2]. 

Cyclopentafuranone compounds also hold significant importance in various fields due to their unique 

chemical properties and potential applications in pharmaceuticals and fragrance industry[3-4]. In this 

study, we present a novel approach for the synthesis of cyclopentafuranone compounds from crude 

turpentine oil, aiming to harness the untapped potential of this abundant and renewable resource. The 

synthesis strategy involves a series of steps, including the purification of crude turpentine oil to remove 

unwanted sulfur content, isolation of the key terpene constituent, Ŭ-pinene, and their subsequent 

transformation into cyclopentafuranone derivatives through carefully designed chemical reactions. The 

synthesized compounds were identified and characterized using physical and spectroscopic techniques, 

including nuclear magnetic resonance (NMR) and mass spectrometry (MS). Furthermore, the potential 

applications of the obtained cyclopentafuranone compounds will be assessed in diverse fields, such as 

pharmaceuticals, agrochemicals, and the fragrance industry. Overall, this study highlights the significant 

potential of turpentine oil as a renewable feedstock for the synthesis of novel cyclopentafuranone 

compounds, paving the way for sustainable and environmentally friendly approaches to chemical 

synthesis. 
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Scheme 1. Synthesis of cyclopentafuranone derivatives 
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¥zet  

Antibiyotik direnci k¿resel apta g¿ndemde olan ve ºz¿m yollarē aranan ºnemli bir epidemiyolojik 

problemdir. Bu problemin sebep olduĵu morbidite ve mortalite oranlarēnēn her yēl artmasē sonucunda 

yeni alternatif antibiyotik geliĸtirme alēĸmalarē hēz kazanmaktēr. Bu araĸtērmada zengin biyoaktif 

ieriĵe sahip olup aynē zamanda d¿nyada ¿retimi konusunda T¿rkiye'nin birinci olduĵu incirin (Ficus 

carica) antibiyotik direncinde ºnde gelen metisilin direnli Stapylcoccus aureus (MRSA) bakteri 

suĸuna karĸē antibakteriyel aktivitesinin bilgisayar tabanlē molek¿ler kenetlenme alēĸmalarēyla 

hesaplanmasē hedeflenmiĸtir. In silico alēĸma yºntemlerden biri olan molek¿ler kenetlenme, in vitro 

ve in vivo alēĸma aĸamasēna gemeden ºnce ºn eleme olanaĵē ve zaman-maliyet kazancē saĵlamasē 

yºn¿yle ºnem arz etmektedir. MRSA suĸunda antibiyotik direncine sebep olan proteinin incir bitkisinin 

t¿m bºl¿mlerine ait molek¿lleriyle olan etkileĸiminin baĵlanma enerjileri tespit edilmiĸtir. Bu 

doĵrultuda protein-ligand yapēsēnda y¿ksek baĵlanma enerjisi gºsteren molek¿llerden genel kabul 

gºrm¿ĸ ila olabilme parametrelerine uygun olanlar saptanmēĸtēr. Sonu olarak incirin 

meyvesine(fruit), bitkisine(plant) ve yapraĵēna(leaf) ait biyoaktiflerden y¿ksek afinite gºsteren, 

biyoyararlanēm oranē yeterli olan biyoaktiflerin geliĸtirilerek alternatif antibiyotik alēĸmalarēnda 

kullanēlabileceĵi kanēsēna varēlmēĸtēr. Elde edilen bulgularēn incirin antibakteriyel aktivitesine dair 

yapēlan in vivo ve in vitro alēĸmalarē desteklemesi ve yeni alēĸmalarēn ºn¿n¿ amasē 

amalanmaktadēr. 

 

Anahtar Kelimeler: In silico, Antibakteriyel, Ficus carica, Staphylococcus aureus 

 

Study of the Effect of Ficus carica Plant Against Staphylococcus aureus Bacteria 

 

Abstract 

Antibiotic resistance is an important epidemiological problem that is on the global agenda and solutions 

are sought. As the morbidity and mortality rates caused by this problem increase every year, studies on 

developing new alternative antibiotics are gaining momentum. In this study, it was aimed to determine 

the antibacterial activity of the fig (Ficus carica), which has a rich bioactive content and is the first in 

production in the world, against methicillin-resistant Staphylococcus aureus (MRSA) bacterial strain, 

which is the leading antibiotic resistance, by computer-based molecular docking studies. Molecular 

docking, which is one of the in-silico methods, is important in terms of providing pre-screening and 

time-cost savings before proceeding to the in vitro and in vivo study phase. The binding energies of the 
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interaction of the protein that causes antibiotic resistance in MRSA strains with the molecules of all 

parts of the fig plant were detected. In this direction, among the molecules with high binding energy in 

the protein-ligand structure, those that are suitable for the generally accepted drug likeness parameters 

were evaluated. As a result, it has been concluded that drug molecules with high affinity and sufficient 

bioavailability of bioactive molecules found in the fruit, plant and leaf parts of fig can be developed and 

used in alternative antibiotic studies.  It is aimed that the findings obtained will support in vivo and in 

vitro studies on the antibacterial activity of figs and bring a different perspective to new studies. 

 

Keywords: In silico, Antibacterial, Ficus carica, Staphylococcus aureus 

 

1. GĶRĶķ 

Ķnsanlēk tarihinin baĸlangēcēndan bug¿ne, enfeksiyona neden olan bakteriler saĵlēk aēsēndan ciddi 

sorun teĸkil etmektedir. Her aĵ ve medeniyet kendi imkanlarē erevesinde bu sorunu anlamlandērmaya 

alēĸmēĸ ve bu soruna ºz¿m yollarē aramēĸlardēr. G¿n¿m¿zde bakterilerin yol atēĵē hastalēklara karĸē 

kullanēlan en yaygēn tedavi yºntemlerinden birisi antibiyotik kullanēmēdēr. Antibiyotiklerin ºzellikle 

salgēn hastalēklarda ve ameliyat sonrasē koruyucu amalē kullanēlmaya baĸlanmasē tēp tarihinde dºn¿m 

noktasē olmuĸtur. Bununla beraber antibiyotiklerin yaygēnlaĸmasē ve bilinsiz kullanēmē bakterilerin 

antibiyotiklere karĸē diren gºsterme s¿recini hēzlandērmēĸtēr. Antibiyotik direnci k¿resel ve ciddi bir 

saĵlēk sorunudur. Bu direncin yol atēĵē mortalite ve morbidite oranlarēnēn hēzla artmasē 

ºngºr¿lmektedir. Yapēlan son araĸtērmalara gºre 2019 yēlēnda antimikrobiyal diren sebebiyle 1.27 

milyon, bu direnle iliĸkili olarak 4.95 milyon insan hayatēnē kaybetmiĸtir ve bu hastalēklara yol aan 

patojenler arasēnda Staphylococcus aureus ºnde gelen ikinci bakteri t¿r¿d¿r (Antimicrobial Resistance 

Collaborators, 2022) Staphylococcus aureus, Staphylococcaceae familyasēndan gram pozitif, fak¿ltatif 

anaerobik, mezofilik ve sporsuz          ºzellik gºsteren Staphlycoccus cinsine ait bir bakteri t¿r¿d¿r. Bu bakteri 

t¿r¿ doĵada ok yaygēn olmakla beraber insan ve hayvan dēĸkēsēnda, burun ve boĵaz boĸluĵunda, akne 

ve sivilcelerde- deri ve mukoza zarlarēnda-yoĵun olarak bulunmaktadēr. Kalabalēk ortamlarda 

bulunmak, ortak kiĸisel bakēm malzemesi kullanmak, enfeksiyºz lezyon veya hasarlē cilt ile fiziksel 

temas, hijyen kurallarēnē ihlal etmek ve bilinsiz olarak antibiyotik kullanmak bu bakterinin 

bulaĸmasēna yardēmcē olan faktºrlerdendir. Hastane ortamēnda ve toplumda y¿ksek oranlarda izole 

edilen bu patojen y¿zeyselden derin dokulara ulaĸarak doĵal bariyerleri aĸar ve haĸlanmēĸ deri sendromu, 

endokardit, pnºmoni, menenjit, toksik ĸok sendromu ve sepsis gibi ºl¿mc¿l enfeksiyonlara sebebiyet 

verir. Bakterinin enfeksiyon oluĸturmasēnda burun bºlgesi ana kolonizasyon bºlgesiyken baĵērsak ve 

cilt bºlgeleri de kolonize edilebilir bºlgelerdendir. Derideki k¿¿k bir izik yarasēndan epitelyal 

koruyucu tabakayē geen bakteriler invaziv cilt enfeksiyonlarēna yol aabilirken biyofilm oluĸturma 

kapasitelerinin y¿ksek olmasēyla aynē zamanda hastane ortamēnda tēbbi cihazlarē kontamine edebilirler. 

Enfekte olan kiĸide baĸ aĵrēsē, akne oluĸumu, halsizlik, ateĸ gibi semptomlarēn ortaya ēkmasē ihtimali 

bulunmaktadēr.  

 

Yapēlan araĸtērmalara gºre ĸeker hastalēĵē, yanēk ve aēk yaralar, nakledilmiĸ organ veya implant 

edilmiĸ tēbbi cihazlar, yeni doĵum ve emzirme enfeksiyonun bulaĸma tehlikesini arttērabilmektedir. 

(Cunha, 2017; Cheung, Bae ve Otto, 2021)Bahsedilen enfeksiyonlar arasēnda S.aureus bakterisinin 

metisiline direnli olan suĸlarē (MRSA) en zor tedavi edilen t¿rlerden biri olup aynē  zamanda ok sayēda 

vakaya ve ºl¿me sebep olan suĸlar arasēndadēr. MRSA ilk olarak 1961'de Birleĸik Krallēk'ta bulunan 

hastane servisleri tarafēndan izole edilmiĸ olup g¿n¿m¿zde k¿resel apta epidemiyolojik ve terapºtik 

bir sorun haline gelmiĸtir. Penisilinin stafilokokal enfeksiyonlara karĸē yaygēn olarak kullanēlmaya 

baĸlanēlmasēndan sonra dºrt yēl iinde penisiline direnli -beta-laktamaz enzimi sentezleyen S.aureus 

suĸlarē aēklanmēĸtēr; bu direncin gittike artmasē ve komplike hale gelmesiyle beraber 1951   

yēlēnda semisentetik    penisilin ve beta-laktam sēnēfē olan metisilin, ardēndan benzer ºzellik gºsteren 

diĵer penisilinlerin piyasaya s¿r¿lmesiyle tedavi s¿recinde b¿y¿k geliĸme kaydedilmiĸtir fakat bu 

s¿releri takiben metisilin ve t¿revlerinin sēka, bilinsiz ve yanlēĸ teĸhis sebebiyle kullanēmēna baĵlē 

olarak SCCmec (SCC, Staphylococcal Casette Chromosome; mec, metisilin direncine neden olan 

genetik eleman) klonlarē ortaya ēkmēĸtēr (Doĵan, Palaz ve Ķzg¿r, 2018). Beta- laktam antibiyotikler 

normal ĸartlarda penisilin baĵlayēcē proteinleri (PBP)hedefler, bu proteinler bakterinin peptidoglikan 

yapēdaki h¿cre duvarēnēn biyosentezinden sorumludur. Beta-laktamlar PBP enzim ailesinin 

transpeptidasyonunu inhibe ederek h¿cre duvarēnēn oluĸumunu engellemekte ve bu durum bakterinin 

https://tr.wikipedia.org/wiki/Staphylococcaceae
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ºl¿m¿ ile sonulanmaktadēr. MRSAôlara ºzel olarak kromozomda SCCmec kasetleri ¿zerinde olan ve 

mecA ve mecC genleri tarafēndan kodlanan PBP2/2a proteinleri beta-laktamlara karĸē d¿ĸ¿k afinite 

gºstermektedir. Bu durumda inhibe olan PBPôler yerine PBP2/2aôlar h¿cre duvarēnēn biyosentezini 

tamamlayabilmekte ve bakteri antibiyotik varlēĵēnda canlēlēĵēnē s¿rd¿rebilmektedir (Mahasenan ve 

diĵerleri, 2017).  

 

Literat¿rdeki alēĸmalar incelendiĵinde; MRSA antibiyotik diren mekanizmasēna ºz¿m olarak yeni 

antibiyotik t¿rleri alēĸēlmēĸtēr, aynē zamanda g¿n¿m¿zde kombine edilmiĸ antibiyotik tedavileri 

geliĸtirilmekte ve antibiyotiĵe alternatif antibakteriyeller araĸtērēlmaktadēr. Bu aĸamada doĵada hazēr 

halde bulunan bitki aktif molek¿llerinin etkili bir ºz¿m yolu sunabileceĵine dair literat¿rde alēĸmalar 

mevcuttur (Okigbo ve Mmeka, 2008).Ķncir (Ficus carica) anavatanē T¿rkiye olmakla beraber tropik, 

subtropik bºlgelerde ve ēlēman iklim kuĸaĵēnda yetiĸen; dutgiller (Moraceae) ailesine mensup bir 

meyve t¿r¿d¿r. Yetiĸtiriciliĵi eski medeniyetlere kadar uzanan incir; eĸitli din ve k¿lt¿rlerde kutsal 

kabul edilmiĸ, uzun ve saĵlēklē yaĸamēn simgesi haline gelmiĸtir (¥zcan, 2020). G¿n¿m¿zde de zengin 

antioksidan, vitamin ve mineral ieriĵi gibi biyoaktif ve tēbbi ºzellikleri sayesinde talep gºrmektedir. 

Yapēlan kapsamlē araĸtērmalar sonucunda F. carica'nēn anemi, kanser, diyabet, karaciĵer hastalēklarē, 

fel, cilt hastalēklarē, ¿lser tedavisinde kullanēldēĵēnē bildirilmiĸ ve klinik kullanēm potansiyeli gºz ºn¿ne 

alēnmēĸtēr (Mopuri, Ganjayi, Meriga, Koorbanally ve Islam, 2018). F.carica yapraklarēnēn y¿ksek 

oranda flavonoid bileĸik iermesi oral bakterilere karĸē antibakteriyel aktivite gºsterebileceĵi 

d¿ĸ¿ncesini akēllara getirmiĸ ve Koreôde yapēlan bir araĸtērmada F.carica yapraklarēnēn karyojenik 

bakterilere ve periodontal patojenlere karĸē yeni bir ajan iin gerekli koĸullarē karĸēlayarak aĵēz bakēm  

¿r¿nlerinde doĵal bir antibakteriyel ajan olarak kullanēlabileceĵi sonucuna varēlmēĸtēr (Jeong, Kim ve 

Cha, 2009). Malezyaôda yapēlan bir araĸtērmada ise Malezyaônēn incir aĵalarēndan toplanan 

yapraklardan metanolik ekstrakt elde edilmiĸ ve disk dif¿zyon yºntemi kullanēlarak ekstraktēn S.aerus 

ve Escherechia Coli bakterilerine karĸē antibakteriyel aktivitesi her bir bakteri iin inhibasyon bºlgesi 

apē kaydedilerek gºzlemlenmiĸtir. S. aureus, 900 mg/ml konsantrasyonunda numune ekstraktē iin 9 

mm ile en y¿ksek inhibisyon bºlgesi apē olarak tespit edilmiĸtir.Elde edilen bulgular 

deĵerlendirildiĵinde incir yapraklarēndan hazērlanan metanol ekstraktēnēn alternatif antibiyotik 

geliĸtirme alēĸmalarēnda kullanēlabileceĵi ortaya koyulmuĸtur. Ķncirin yapraĵēnda bulunan 

biyoaktiflerin bakterinin h¿cre bileĸenleriyle sitoplazmik membranēna ve genetik materyallerin 

bakteriyel iĸlevine m¿dahalede bulunmasēyla beraber protein sentezini inhibe edebilmesi antibakteriyel 

aktivite oluĸturan faktºrler arasēnda gºsterilmiĸtir (Rostam, Salleh, Harun ve Ali, 2018).  

 

Benzer bir alēĸma T¿rkiyeôde, Ficus carica ve Ficus alba t¿rlerinden elde edilen incir s¿tlerinin 

antibakteriyel ve antifungal etkisini  incelemiĸtir. Bu alēĸmada S. Aureus bakterisine karĸē 

antibakteriyel etki 12.29 mm zon apē olarak belirlenmiĸtir. Ayrēca siyah incirden (Ficus carica) elde 

edilen s¿t¿n, beyaz incirden (Ficus alba) elde edilene oranla daha y¿ksek antibakteriyel ve antifungal 

ºzellik gºsterdiĵi tespit edilmiĸtir (Akarca ve Tomar, 2019).Literat¿rdeki alēĸmalar incelendiĵinde 

incir (Ficus carica), tēbbi yºn¿yle  deĵerlendirilmeye ok aēk bir bitkidir. Bu konu hakkēnda ¢inôde 

yapēlan bir araĸtērmada mali yetersizlik nedeniyle ila geliĸtirme alēĸmalarēna baĸlanamadēĵē ve bunun 

iin tarlada baĸarēya ulaĸēlmasēnēn gerekliliĵi belirtilmiĸtir ( Weibin, Kai, Zhifeng, Yelin ve Lianju, 

2001). T¿rkiye, bahe bitkileri yetiĸtirme potansiyelinin y¿ksek olmasēyla d¿nyadaki nadir ¿lkelerden 

biri olup birok meyve t¿r¿ ve eĸidinin gen merkezidir. D¿nyadaki 140 meyve t¿r¿nden 80 tanesi 

T¿rkiye'de yetiĸmekte olup bu meyvelerden biri incirdir (Ek, 2011). Bununla beraber incir, kuru ve yaĸ 

t¿ketiminin olduka yaygēn olmasē sebebiyle gēda end¿strisinde ºnemli ticari deĵere sahiptir (Duman 

ve Yazēcē, 2018). FAOôdan alēnan verilerine gºre 2019 yēlēndan itibaren     T¿rkiye, d¿nyanēn incir 

¿retimine ayērdēĵē 290 ha alandan %18ôlik pay almēĸ olup %27ôlik pay alan Fasôdan sonra ikinci sērada 

gelmektedir. Bununla beraber 310 bin ton incir ¿retimiyle d¿nyada birinci sēradadēr. D¿nyada ¿retilen 

kuru incirin %56ôsē(89 bin ton) T¿rkiyeôye aittir. Ayrēca d¿nyada yapēlan 158 bin tonluk incir 

ihracatēndan %53,8ôlik pay alēp 85 bin ton ihracatla T¿rkiye birinci sēradadēr (FAOSTAT, 2021). Bu 

verilerin ēĸēĵēnda bir analiz yapēldēĵēnda ¿lkemizde antibiyotik direncinin artmasē ile aynē zamanda incir 

¿retiminin verimli ve y¿ksek oranda olmasē arasēnda baĵlantē kurulabilmektedir. ¦lkemizin incir 

¿retimindeki y¿ksek potansiyeli gºz ºn¿ne alēnarak incirin ekonomik aēdan saĵladēĵē katkēnēn tēbbi 

aēdan da saĵlanabileceĵi tahmin edilmektedir. Bu doĵrultuda Ficus caricaônēn aktif molek¿llerinin 
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MRSA suĸunda ºzel olarak bulunup antibiyotik direncine sebep olan bulunan PBP2a proteiniyle olan 

etkileĸimi in silico yºntemlerden faydalanarak araĸtērēlmēĸtēr. 

 

2. MATERYAL VE METOD  

¢alēĸmada kurulan hipotezin altyapēsēnē desteklemek iin farklē veri tabanlarēnda geliĸmiĸ arama 

sorgularē yapēlarak literat¿r taramalarē iĸ planē gerekleĸtirilmiĸtir. Bu iĸ planē iin, aēk                  eriĸimli Millet 

K¿t¿phanesi, ¦sk¿dar ¦niversitesi K¿t¿phane Portalē, NCBI Pubmed, Google Akademi ve Y¥K Tez 

veri tabanlarē kullanēlmēĸtēr. ¢alēĸmada yer alan metodlar, bilgisayar programlarē ve evrimii 

biyoinformatik alt yapēsēna sahip veri tabanlarē kullanēlarak gerekleĸtirilmiĸtir. ¢alēĸma kapsamēnda 

kimyasal kenetleme alēĸmalarēnē yapabilmek iin ¦sk¿dar ¦ni. Molek¿ler Biyoloji/Biyoteknoloji 

Alanēnda Ķleri Kimyasal Hesaplamalar dersi sorumlu hocasēndan bir dºnem (haftada 2 g¿n, toplam 75 

saat) ders alēnmēĸtēr.¢alēĸēlacak olan Ficus carica aktif molek¿llerinin bilgilerine Dr Duke (Duke, 

2016) veri tabanēndan ulaĸēlmēĸtēr. Belirlenen bitki aktif molek¿llerini tanēmlayabilmek ve iki boyutlu 

yapēlarēna ulaĸabilmek iin PubChem (Kim ve diĵerleri, 2023) veri tabanē kullanēlmēĸtēr. ¢alēĸēlacak 

olan molek¿llerin emilim, daĵēlēm, metabolizma, boĸaltēm (ADME parametreleri) ºzelliklerini 

deĵerlendirebilmek ve ila olma potansiyelleri olan molek¿llerin filtrelemelerini yapabilmek iin 

SwissADME veri tabanē (Daina, Michielin ve Zoete, 2017) kullanēlmēĸtēr. Molek¿llerin Spartan ó14 

V1.1.4 programē (Stewart, 2009) ile geometri optimizasyonlarē  gerekleĸtirilmiĸtir. Hedef olarak 

belirlenen S. aureus organizmasēnēn ilgili protein grubunun kristalografik yapēsē olarak Protein Data 

Bank veri tabanēndan (https://www.rcsb.org/) 5m18 id kodlu protein seilmiĸtir. Kenetlenme 

alēĸmalarēna baĸlamadan ºnce Autodock Tools 1.5.7 programē (Sanner, 1999) aracēlēĵēyla protein 

yapēlarēndaki su molek¿lleri silinip Hidrojen atomlarē eklenmiĸtir. Merkez koordinatlarē x=21.928, y= 

-17.414, z= -52.697 olan 40¡ x 40¡ x40¡ôl¿k bir grid kutusu seilmiĸtir. ¢alēĸmanēn kenetlenme 

alēĸmalarē Autodock Vina programē (Eberhardt, Santos-Martins, Tillack ve Forli, 2021) ile 

yapēlmēĸtēr. ¢alēĸmanēn t¿m gºr¿nt¿leme iĸlemleri ve protein-ligand etkileĸim haritalarēnēn elde 

edilmesi BIOVIA Discovery Studio programē (Dassault Syst`emes BIOVIA, 2016) ile 

gerekleĸtirilmiĸtir. Dr Duke (Duke, 2016) veri tabanēndan bilgilerine ulaĸēlan Ficus carica aktif 

molek¿llerinden 177 tanesiyle molek¿ler kenetlenme alēĸmasē yapēlmēĸtēr. Bu aktiflerin hepsine ait 

fizikokimyasal veriler, incirde bulunduĵu kēsēmlar ve baĵlanma enerjileri; iki boyutlu molek¿ler yapē 

ve molek¿le ait biyoyararlanēm parametre deĵerleri SwissADME veri tabanēndan (Daina, Michielin ve 

Zoete, 2017) alēnmēĸ veri ĸablonu; ligand molek¿llerin reseptºr olarak seilmiĸ proteinle olan etkileĸim 

haritalarē mevcuttur. Elde  edilen veriler analiz edilmiĸ ve sēnēflandērēlmēĸtēr. 

 

3. SONU¢ 

Tablo 1ôde baĵlanma enerjisi en y¿ksek ve diĵer molek¿llere oranla daha fazla sayēda hidrojen       baĵē 

yapmēĸ olan ilk 4 molek¿l verilmiĸtir. Aynē zamanda bu molek¿ller Lipinski kuralēna ait parametre 

deĵerlerinin hepsinden onay almēĸ aktif molek¿llerdir. 

 

Tablo 1: Lipinski kurallarēndan onay almēĸ olup baĵlanma enerjisi en y¿ksek olan 4 molek¿l ve 

fizikokimyasal deĵerleri 

Molek¿ler 

aĵērlēk 

(g/mol) 

Consensus 

Log Po/w 

Baĵlanma 

enerjileri  

(kcal/mol) 

 

¢alēĸēlan bitki  aktifi  

Bulunduĵu 

bitki  bºl¿m¿ 

376.36 -0.32 -9.2 RIBOFLAVIN Fruit 

302.24 1.23 -9.1 QUERCETIN 
Plan

t 

286.24 1.58 -8.8 KAEMPFEROL 
Plan

t 

308.33 3.12 -8.4 COUMARINS Leaf 

 

Tablo 2ôde Tablo 1ôdeki aktiflerin iki boyutlu molek¿ler yapēsē ve biyoyararlanēm ºzelliklerine ait 

veri ĸablonu yer almaktadēr. 

 

http://www.rcsb.org/)
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Tablo 2: Lipinski kurallarēndan onay almēĸ olup baĵlanma enerjisi en y¿ksek olan 4 molek¿l¿n 2 

boyutlu yapēsē ve SwissADME radar haritasē 

 

RIBOFLAVIN 

  

QUERCETIN 

  

KAEMPFEROL 

  

COUMARINS 

 
 

Tablo 3, Tablo 2ôde yer alan molek¿llerin reseptºr olarak seilen proteinle yaptēĵē 

etkileĸimlerin haritalarēnē gºstermektedir. 

 

Tablo 3: Lipinski kurallarēndan onay almēĸ olup baĵlanma enerjisi en y¿ksek olan 5  molek¿l¿n 

protein-ligand etkileĸim haritasē 

  
RIBOFLAVIN  QUERCETIN  

 
 

KAEMPFEROL  COUMARINS  

 

 



 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

82 

4. TARTIķMA 
Molek¿ler kenetlenme skorlarē alēnan 177 molek¿lden 19 tanesi hem y¿ksek afinite gºstermiĸ hem de 

Lipinskiônin kurallarēndan gemiĸtir, bunlardan en y¿ksek afinite gºsteren 5 tanesi bulgularda 

verilmiĸtir. Bulgular iin seilen molek¿llerin ila olabilirlik parametrelerine uygun olmasē iin Tablo 3 

óte verilen ĸablonda pembe alan iinde kalmalarēna dikkat edilmiĸtir (LIPO: lipofilisite, SIZE: molek¿l 

aĵērlēĵē, POLAR: toplam molar y¿zey alanē, INSOLU: ºz¿nmezlik, INSATU: doymamēĸlēk, FLEX: 

esneklik). Lipinski kurallarē ADME parametrelerinden emilim (absorption) ile ilgili  olan kēsēmdēr. 

Lipinski kurallarē ADME parametrelerinden emilim (absorption) ile ilgili olan kēsēmdēr. Lipinskiônin 5 

maddeden  oluĸan kuralēna gºre molek¿l aĵērlēĵē 500 Daltonôdan b¿y¿k olmamalēdēr. Bunun sebebi  

b¿y¿k molek¿llerin baĵērsak ve kan bariyer geirgenliĵinin yavaĸ olmasē ve membrandan 

gememesidir. Log P deĵeri 5ôin ¿zerinde olmamalēdēr. Log P deĵeri oktanol ºz¿n¿rl¿ĵ¿n su 

ºz¿n¿rl¿ĵ¿ne oranē (lipofiliklik) olarak ifade edilebilir. Bu deĵerin y¿ksek olmasē suda ºz¿nme 

oranēnē azaltacaĵēndan molek¿l¿n kan dolaĸēmēna katēlmasēnē engeller, d¿ĸ¿k olmasē ise membran 

geirgenliĵini azaltēr. Bunlara ek olarak molek¿ldeki hidrojen baĵ akseptºr atom sayēsē 10ôun ¿st¿nde 

ve baĵ donºr atom sayēsē 5ôin ¿st¿nde olmamalēdēr (Lipinski, Lombardo, Dominy ve Feeney, 2001). Bu 

molek¿ller arasēnda en y¿ksek baĵlanma enerjisi ñ-9.2ò deĵeriyle meyve kēsmēnda (fruit) bulunan L107-

Riboflavin aktifine aittir. ñ-9.1ò deĵeriyle bitki bºl¿m¿nde (plant) bulunan L1-Quercetin molek¿l¿ 

riboflavinden sonra ikinci sērada gelmektedir. 

 

Riboflavin suda ºz¿nebilme ºzelliĵine sahip hidrofilik bir molek¿ld¿r. Buna baĵlē olarak yaĵda 

ºz¿n¿rl¿ĵ¿ (Consensus Log Po/w) d¿ĸ¿kt¿r (-0.32). Quercetin molek¿l¿n¿n ise yaĵda ºz¿n¿rl¿ĵ¿ 

y¿ksektir (1.23). Quercetin molek¿l¿ne yakēn molek¿l aĵērlēĵē olan kaempferol molek¿l¿n¿n Log P 

deĵeri Quercetin molek¿l¿ne kēyasla daha y¿ksek olup baĵlanma enerjisi daha k¿¿kt¿r. Bu doĵrultuda 

incirin aktiflerinden seilecek olan ligand molek¿l¿n optimum Log P deĵer aralēĵē -0.32 ve 1.23 olarak 

kabul edilebilir. 

 

Elde edilen t¿m bulgular incelendiĵinde Riboflavin molek¿l¿nden daha y¿ksek baĵlanma enerjisine 

sahip molek¿llere rastlanabilir fakat bu molek¿ller Lipinski kurallarēnē b¿y¿k oranda ihlal edenlerdir. 

Ayrēca y¿ksek baĵlanma enerjileri molek¿l b¿y¿kl¿klerinin ok y¿ksek olmasēyla iliĸkilendirilebilir. 

Bu alēĸmanēn amacē alternatif bir antibiyotik ºnerisi sunmak olduĵu iin biyoyararlanēm en ºnemli 

kriterdir. Biyoyararlanēm oranē y¿ksek olup baĵlanma enerjisi d¿ĸ¿k olan molek¿ller kurduklarē 

konvansiyonel hidrojen baĵlarēyla baĸka reseptºr proteinlerle y¿ksek etkileĸim gºsterebilirler. Bunlara 

ek olarak ileri d¿zey t¿revlendirme alēĸmalarēyla fizikokimyasal parametrelerin geliĸtirilmesi veya 

etkileĸim deĵerinin arttērēlmasē m¿mk¿n olabilmektedir. 

 

Ficus carica bitki (plant) bºl¿m¿nde bulunan Quercetin molek¿l¿n¿n Dr Duke (Duke, 2016) 

veritabanēnda tanēmlanan 176, Kaempferol molek¿l¿n¿n 75 aktivitesi vardēr bunlardan biri de 

antibakteriyel ºzelliktir. Yaprakta (leaf) bulunan Coumarin molek¿l¿n¿n tanēmlanan aktivitesi 

bulunmamaktadēr. Meyve (fruit) bºl¿m¿nde bulunan Riboflavin iin 15 aktivite tanēmlanmēĸ olup 

bunlarēn ierisinde antikanser, antikatarakt ºzellik yer almaktadēr.Sonu olarak literat¿rde Ficus carica 

yapraĵēnēn antibakteriyel ºzelliĵini in vitro alēĸmalarla inceleyen araĸtērmalara ek olarak Ficus carica 

bitkisinin ve meyvesinin de antibakteriyel ila alēĸmalarēnda kullanēlabileceĵini kanēsēna varēlmēĸtēr. 
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¥zet 

Parabolik g¿neĸ enerji toplama sistemlerinin verimini artērmak iin kullanēlan cam ï metal 

birleĸtirmeleri, g¿neĸ enerji toplama t¿plerinin ēsēl verimin artērēlmasē iin ºnemli bir birleĸtirmedir. 

Soda kire silikat cam- 304L paslanmaz elik birleĸtirmeleri gerekleĸtirilmesi durumunda yaygēn 

kullanēlan borosilikat cam ï Kovar alaĸēm birleĸtirmelerine nazaran ok daha ekonomik bir alternatiftir. 

Bu alēĸmada al¿minyum arakatman kullanēmē ve birleĸtirme sēcaklēĵēnēn al¿minyum katmanēn katē 

halde kalacaĵē d¿ĸ¿k sēcaklēklarda sēnērlandērēlmasēyla camda oluĸan kalēntē gerilmelerin d¿ĸ¿r¿lmesi 

ve y¿zeyde oluĸan reaksiyon katmanlarēn azaltēlmasē hedeflenmiĸtir. Soda kire silikat cam- 

Al¿minyum arakatman ï 304L paslanmaz elik birleĸtirmesi al¿minyum katmanēn katē halde bulunacaĵē 

650 derece selsiyus da hava ortamēnda ēsēl iĸlem basamaĵēyla gerekleĸtirmiĸtir. Birleĸtirilen 

katmanlarda oluĸan kalēntē gerilmeler sonlu elamanlar yºntemiyle Comsol 5.3 oklu fizik yazēlēmēyla 

modellenmiĸtir.  Kullanēlan numune boyutlarē iin sonlu elemanlar yºntemiyle modellenen kalēntē 

gerilmelerine gºre en kritik bºlge olan cam ï al¿minyum metal birleĸtirme bºlgesinde cam y¿zeyi -60 

MPa seviyelerinde nispeten d¿ĸ¿k minimal asal baskē gerilmelerine maruz kalmaktadēr. Al-304L 

birleĸme y¿zeyi ise nispeten y¿ksek 100 MPa maksimal asal gerilmeye maruz kalmaktadēr. Cam bºlgesi 

iin modellenen kalēntē gerilme sonularē deneysel Vickers sertlik izi atlak ilerlemesi ºl¿mleriyle 

genel olarak ºrt¿ĸmektedir. Kesit numunelerin ēĸēk ve elektron mikroskobu incelemelerinde kalēntē 

gerilmeler altēnda kalan birleĸtirme kesit numunesinin zamanla Al-304L birleĸme aray¿zeyinden 

ayrēldēĵē gºzlemlenmiĸtir. Fakat ne cam-Al ne de Al-304L ara y¿zeylerinde her han gibi bir reaksiyon 

katman oluĸumu gºzlemlenmemiĸtir. Baĸarēlē soda kire silikat cam-Al -304L birleĸtirmeleri iin 

birleĸtirme aray¿zeyinde cam bºlgesinin kalēntē gerilmelerin d¿ĸ¿k baskē gerilmesine maruz kalmasē 

gerektiĵi, Al-304L birleĸtirmesinin ise 100 MPa seviyelerinden daha d¿ĸ¿k ekme gerilmelere maruz 

kalmasē ve Al-304L baĵlantēsēnēn g¿lendirilmesi gerektiĵi sonularēna ulaĸēlmēĸtēr.   

 

Anahtar Kelimeler: Soda kire silikat cam, Birleĸtirme, Kalēntē gerilme, Sonlu elemanlar metodu, 

¢oklu Fizik Sim¿lasyonu, Comsol Multiphysics 5.3. 

 

JOINNING OF SODA LIME SILICATE GLASS TO 304 L STAINLESS STEEL USING 

ALUMINUM INTERLAYER  
 

Abstract 

Glass to metal joining is an important for improving thermal efficiency of sun collecting tubes employed 

in parabolic through solar energy collectors. If soda lime silicate glass to 304L joining achieved 

successfully, it would be more economical alternative currently employed borosilicate glass to Kovar 

alloy joining. In this study, use of aluminium interlayer was investigated for glass to 304L joining by 

lowering joining temperatures to lower residual stress levels and to minimize interfacial reaction 

formations. Joining of soda lime silicate glass to 304L stainless steel with aluminium interlayer was 

done in air at 650 degrees Celsius to keep aluminium interlayer in solid state. Residual stress levels 

developed at joined layers were modelled with Comsol 5.3 Multiphysics software employing finite 

element method. For the used sample dimensions, modelled residual stress for the glass at joining 

interface were rather low and at -60 MPa minimal principal compressive stress levels. However, Alï

304L joining interface was exposed to rather high tensile maximal principal stress levels at the order of 

100 MPa. It was observed that modelled residual stress levels developed in bonded glass regions 

matched well with experimentally observed levels measured from growth rates of formed cracks from 
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Vickers indentation marks. Light microscope and scanning electron microscope investigation of cross 

section samples of joined sample showed that bonding was separating from Al-304L interface within 

time. But no extensive reaction layer formation was observed between neither glassïAl nor Al-304L 

interfaces.  For a successful soda lime silicate glass -Al -304L joining, it is concluded that, glass at 

joining interface needs to remain in low residual compressive stress levels and Al-304L joining interface 

should experience lower than 100 MPa tensile stress levels and bonding at Al-304L interface should be 

improved. 

 

Keywords: Soda lime silicate glass, Joining, Residual Stress, Finite Element Method, Multiphysics 

simulation, Comsol Multiphysics 5.3. 

 

1. GĶRĶķ 

Cam ï metal birleĸtirmelerine uzay, yarē iletken aygēt, katē oksit yakēt pil ve parabolik g¿neĸ enerji 

sistemleri gibi birok teknolojik olarak ºnemli alanda ihtiya duyulmaktadēr (Yi ve ark., 2020).  

Parabolik g¿neĸ enerji sistemleri yaygēn kullanēlan g¿neĸ enerji toplama sistemlerinden biridir (Khan ve 

ark., 2023). Parabolik g¿neĸ enerji sistemlerinde g¿neĸ ēĸēnlarē g¿neĸ kolektºrleri tarafēndan 

odaklanarak g¿neĸ enerji toplayēcē ¿nitesindeki ēsē transfer sēvēsēn ēsētēlmasēnē saĵlar. G¿neĸ enerji 

toplayēcē ¿nitesindeki ēsē transfer kayēplarēn azaltēlmasē ve ēsēl veriminin artērēlmasē iin ēsē transfer 

sēvēsēnēn bulunduĵu toplayēcē metalik borunun cam bir dēĸ t¿ple evrelenip cam t¿p¿n metal boruyla 

birleĸtirilmesi gereklidir (Sandeep ve Arunachala, 2017). Isē transfer ¿nitesinde en ok karĸēlaĸēlan ve 

¿nitenin deĵiĸtirilmesine neden olan sorun camla metalin birleĸtirme bºlgesinde camēn kalēntē gerilmeler 

nedeniyle zarar gºrmesidir (Lei ve ark., 2010). Cam-metal birleĸtirmeleri camla metalin y¿ksek sēcaklēk 

birleĸtirme basamaĵē sonrasēnda oda sēcaklēĵēna soĵumasē sērasēnda camla metalin termal genleĸme ve 

elastik sabit gibi farklē malzeme ºzellikleri gºstermeleri nedeniyle oluĸur.  Isē transfer ¿nitesinde genel 

olarak borosilikat cam ï Kovar alaĸēm birleĸtirmeleri, bu iki malzemenin d¿ĸ¿k sēcaklēklarda yakēn 

termal genleĸme katsayēsē gºstermeleri nedeniyle tercih edilmektedir (Lei ve ark., 2012). Fakat Kovar 

alaĸēmēnēn pahalē oluĸu nedeniyle daha ekonomik alternatiflerin geliĸtirilmesi ºnemlidir. Baĸarēyla 

gerekleĸtirilmesi durumunda, soda kire silikat ï 304L paslanmaz elik birleĸtirmeleri daha ekonomik 

bir alternatiftir. Soda kire silikat cam ï 304L paslanmaz elik birleĸtirmelerin doĵrudan 

gerekleĸtirilmesi, b¿y¿k termal genleĸme farkē ve elastik sabit farklarē nedenleriyle zordur. Bu 

alēĸmada al¿minyum arakatman kullanēlarak soda kire silikat cam ï 304L paslanmaz elik 

birleĸtirmesi incelenmiĸtir. Birleĸtirme sēcaklēĵēnēn al¿minyumun arakatmanēn katē fazda kalacaĵē 

nispeten d¿ĸ¿k sēcaklēkla sēnērlandērēlmasēyla al¿minyum katmanēn ĸeklini korumasē ve birleĸtirme 

y¿zeylerinde oluĸan reaksiyon katmanlarēnēn azaltēlmasē hedeflenmiĸtir.  

 

2. MATERYAL VE METOD  

Deneylerin yapēlmasēnda kullanēlan malzemeler: Soda kire silikat cam (Schott Ar glass, Almanya), 

Al¿minyum (%99,9 saflēkta, Alfa Aesar, A.B.D.) ve 304L paslanmaz eliktir (Acciaierie Valbruna, 

Ķtalya). 10 mm apēndaki soda kire silikat cam ubuk 10 mm boyunda olacak ĸekilde ve 11 mm 

apēndaki 304L paslanmaz elik ubuk 5 mm boyunda olacak ĸekilde hassas kesici elmas diskle kesilip, 

600 ve 1000 nolu SiC zēmpara kaĵēdēyla kesme izleri gidecek ĸekilde zēmparalanmēĸtēr.  0,25 mm 

kalēnlēĵēndaki al¿minyum folyo 12x12 mm olacak ĸekilde kesilip 304L ile cam arasēna yerleĸtirilip 

Nabertherm marka fērēnda 650 o C de hava ortamēnda 20 dakika boyunca ēsēl iĸlemle birleĸtirilmiĸtir. 

Birleĸtirme sonrasē 20 dakika iinde 530 o C ye soĵutulan numune bu sēcaklēkta 20 dakika beklenerek 

camda ilk birleĸtirme sonrasēnda bu sēcaklēĵa kadar soĵumayla oluĸan ilk termal gerilmelerin gidermesi 

gerekleĸtirilmiĸtir. Birleĸtirme numunesinin 530 o C den oda sēcaklēĵēna soĵutulmasē fērēn ortamēnda 5 

saat iinde tamamlanmēĸtēr. Kullanēlan ēsēl iĸlemle birleĸtirmesi baĸarēyla gerekleĸen soda kire silikat 

cam -al¿minyum arakatman- 304L paslanmaz elik numunesinin birleĸtirme ara y¿zeylerin 

incelenebilmesi iin bakalite alēnarak kesit numunesi hazērlanmēĸtēr. Bakalite alēnan numune 600 nolu 

SiC zēmpara kaĵēdēyla birleĸtirme kesiti aēĵa ēkana kadar zēmparalanmēĸ takiben 1000 nolu SiC 

zēmpara kaĵēdēyla ince zēmparalanēp 3 mikron elmas s¿spansiyon kullanēlarak parlatēlmēĸtēr. Hazērlanan 

kesit numunesinde birleĸtirme ara y¿zeyleri ēĸēk mikroskobu (Zeiss Axiotech) ve tarama elektron 

mikroskobuyla (JEOL 6060) y¿zey reaksiyon katmanlarē ve atlak oluĸumlarē iin incelenmiĸtir. 

Tarama elektron mikroskop incelemeleri ºncesinde elektriksel yalētkan cam bºlgesindeki ĸarj etkileri 

azaltmak iin hazērlanan kesit numunesi ince altēn katmanla sēratma (Bal-Tech SCD 005 Sputer) 
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kaplanmēĸtēr. Birleĸtirme aray¿zeylerindeki oluĸan reaksiyon katman ve kimyasal ierik deĵiĸim 

incelemeleri tarama elektron mikroskop incelemesi sērasēnda X-ēĸēnē enerji deĵiĸim spektrometresi 

(EDS) analizleriyle (IXRF EDX Mikroanaliz Sistemi) gerekleĸtirilmiĸtir. Birleĸme sonrasēnda 

birleĸtirilen katmanlarda oda sēcaklēĵēna soĵumayla oluĸan kalēntē gerilmeler sonlu elamanlar 

yºntemiyle Comsol 5.3 oklu fizik yazēlēmēyla modellenmiĸtir. Camda oluĸan kalēntē gerilmelerin camēn 

gerilim giderme iĸlemi sonrasēnda 530 o C den oda sēcaklēĵēna soĵutulmasē sērasēnda oluĸtuĵu kabul 

edilerek yapēlmēĸtēr. Modelleme sērasēnda cam sadece elastik deformasyon gºsteren bir malzeme olarak 

kabul edilirken, al¿minyum ve 304L paslanmaz elik elastik ve plastik deformasyon gºsteren 

malzemeler olarak kabul edilmiĸlerdir. ¢oklu fizik modellerinde kullanēlan malzeme ºzellikleri Tablo1 

de verilmiĸtir. Camda oluĸan kalēntē gerilmeler bakalite alēnēp hazērlanan kesit numunesi ¿zerinden ve 

1kgf altēndan aēlan Vickers sertlik (Zwick Roell ZHV 10) izi kaynaklē atlak ilerleme hēzlarēndan ve 

denklem 1 kullanēlarak hesaplanmēĸtēr (Anunmana ve ark., 2009).  

 

Tablo 1. ¢oklu Fizik Kalēntē Gerilme Modellerinde Kullanēlan Malzeme ¥zellikleri  

Malzeme Termal Genleĸme 

Katsayēsē (1/K) 

Elastik 

Sabit (GPa) 

Poisson Oranē  Akma Dayanēmē 

(MPa) 

Soda Kire Silikat Cam 9,1x10-6 70 0,23 - 

Al¿minyum  27,4x10-6 69 0,36 21 

304L Paslanmaz ¢elik 16,9x10-6 193 0,24 240 

 

 

„ ὑ
Ⱦ Ⱦ

Ⱦ  (1) 

 

Denklem 1 de: ůR camda oluĸan kalēntē gerilmesini, KC camēn Kērēlma Tokluĵunu (Soda kire silikat 

cam iin 0,82 MPa m1/2 olarak alēnmēĸtēr), c0 deĵeri kalēntē gerilim gidermesi yapēlmēĸ kalēntē gerilmesiz 

camda Vickers izi sonucu oluĸmuĸ atlaĵēn 24 saat sonrasēnda ilerleme boyunu, c deĵeri birleĸtirilen 

camda oluĸan kalēntē gerilmesi gºsteren camda Vickers izi sonucu oluĸmuĸ atlaĵēn 24 saat sonrasē 

ilerlemiĸ boyunu ve Ɋ kērēlma geometrisi faktºr¿n¿ (radyal medyan atlaklar iin bu deĵer 1,24 olarak 

alēnmēĸtēr) gºstermektedir.  

 

3. SONU¢  

Soda kire silikat cam ï 304L paslanmaz elik birleĸtirmesinin al¿minyumun ara katman kullanēmē ve 

al¿minyumun katē fazda kaldēĵē nispeten d¿ĸ¿k 650 o C de ēsēl iĸlemle ve hava ortamēnda gerekleĸtirile 

bileceĵi gºzlemlenmiĸtir.  ķekil 1ôde al¿minyum arakatman kullanēlarak birleĸtirilmiĸ soda kire silikat 

cam -304 L paslanmaz elik numunesinin ēsēl iĸlem sonundaki ilk gºr¿nt¿s¿ yer almaktadēr. ķekil 1ôde 

verilen birleĸtirilmiĸ numunenin birleĸtirme katmanlarē arasēnda her han gibi bir ayrēlma ve katmanlarēn 

tamamen birbirinden ayrēlēp atmasē sºz konusu deĵildir. Bu al¿minyumun katmanēn ilk aĸamada gerek 

camla gerekse 304L paslanmaz elikle birleĸtirme iĸlemi sonrasēnda soĵumayla maruz kaldēĵē kalēntē 

gerilmelere dayanabilecek kadar g¿l¿ baĵlandēĵēnē gºstermektedir.  Buna ek olarak, birleĸtirilen cam 

bºlgesinde de her han gibi makro atlak oluĸumu gºr¿lmemiĸtir. Buda birleĸtirme sonrasēnda cam 

bºlgesinde oluĸan kalēntē gerilmelerin camda makro atlak oluĸumu ve kērmaya yetecek kadar 

y¿kselmediĵini gºstermektedir.  
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ķekil 1. 650 o C de hava ortamēnda 20 dakika s¿reyle ēsēl iĸlemle birleĸtirilmiĸ Soda kire silikat cam ï 

Al arakatman - 304L paslanmaz elik birleĸtirme numunesi  

 

Bakalite alēnēp zēmparalanēp parlatēlarak hazērlanan kesit numunesi hazērlanmasē sērasēnda da 

birleĸtirilen cam bºlgesinde her han gibi bir makro atlak oluĸumu veya kērēlma gºzlemlenmemiĸtir. Bu 

kesit numunesinin hazērlanmasē sērasēnda oluĸan ilave gerilmelerin ve hasarlarēn kalēntē gerilme altēndaki 

camda makro atlak oluĸturmaya ve kērmaya yetmediĵini ve camda oluĸan kalēntē gerilmelerin nispeten 

d¿ĸ¿k kaldēĵēnē gºstermektedir. ķekil. 2ôde hazērlanan kesit numenin gºr¿nt¿s¿ yer almaktadēr. 

Al¿minyum ï cam birleĸtirme aray¿zeyine paralel ve yaklaĸēk 1 mm uzaklēktaki cam bºlgesinde Vickers 

sertlik izi kaynaklē atlak ilerleme boylarēndan ºl¿l¿p hesaplanan kalēntē gerilmeleri camēn bu 

bºlgesinde nispeten d¿ĸ¿k -20 ile -30 MPa arasēnda deĵiĸen baskē kalēntē gerilmelerine maruz kaldēĵēnē 

gºstermiĸtir.   

 

 
ķekil 2. Bakalite alēnēp zēmparalanēp parlatēlarak hazērlanmēĸ soda kire silikat cam ï Al arakatman - 

304L paslanmaz elik birleĸtirme kesit numunesi 

 

Y¿ksek sēcaklēk birleĸtirme iĸlemi sonrasē oda sēcaklēĵēna dºn¿ĸ sērasēnda birleĸtirilen numunenin 

katmalarēnda oluĸan kalēntē gerilmelerin sonlu elamanlar yºntemini kullanēlarak yapēlan oklu fizik 

kalēntē gerilme model sonularē ķekil 3ô de verilmiĸtir. ¢oklu fizik sim¿lasyon sonularēna gºre 

kullanēlan numune boyutlarēnda ve gerekleĸtirilen birleĸtirme ēsēl iĸlem profili sonucunda: ķekil 3.bôde 

cam bºlgesinin, camēn birleĸtirme y¿zeyine yakēn ve dēĸ eperine doĵru y¿kselecek ĸekilde -60 MPa 

seviyelerine ulaĸan minimal asal kalēntē gerilmelerine maruz kaldēĵē gºzlemlenmiĸtir. Camēn maruz 

kaldēĵē minimal asal kalēntē gerilmeler birleĸtirme bºlgesinden uzaklaĸtēka azalērken birleĸtirme 

bºlgesine yaklaĸēk 1 mm uzaklēktaki orta bºlgesinde -20 MPa civarēndadēr. Kalēntē gerilmesi sim¿lasyon 

sonularē deneysel olarak Vickers izi atlak hēzē ilerleme boyutlarēndan ºl¿l¿p hesaplanan -20 ile -30 

MPa arasēnda deĵiĸen deĵerlerle de uyumludur. ķekil 3.bô de al¿minyum arakatman birleĸtirme 

bºlgesinin camēn dēĸ eperine doĵru olan kēsēmlarēna doĵru 100 MPa ye ulaĸan nispeten y¿ksek 

maksimal asal ekme kalēntē gerilmelerine maruz kaldēĵē, 304L paslanmaz eliĵinse 65 MPa 

seviyelerinde maksimal asal ekme kalēntē gerilmelerine maruz kaldēĵē gºzlemlenmiĸtir. ķekil 3.cô de 

birleĸtirme bºlgesinde al¿minyum arakatmanēn, akma dayanēmēnēn d¿ĸ¿k olmasē (21 MPa) nedeniyle 
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kalēntē ekme gerilmelerin altēnda 0.07 ulaĸan nispeten b¿y¿k oranda plastik deformasyona uĵradēĵē 

fakat 304Lô¿n akma dayanēmēnēn y¿ksek olmasē (240 MPa) nedeniyle maruz kaldēĵē ekme kalēntē 

gerilmelerin sadece elastik gerilmelerin oluĸturup her han gibi bir plastik deformasyona uĵramayacaĵē 

gºzlemlenmiĸtir.    

 

 
ķekil 3. Soda kire silikat cam ï Al arakatman - 304L paslanmaz elik birleĸtirme numunesinin 

Comsol 5.3 oklu fizik yazēlēmēyla modellenmiĸ: a) minimal asal b) maksimal asal kalēntē gerilmeler 

ve c) plastik deformasyon sim¿lasyon sonularē 

 

Bakalite alēnēp zēmparalanēp parlatēlarak hazērlanan kesit numunesinin bºlgesinin 5x b¿y¿tmede alēnmēĸ 

aydēnlēk alan ēĸēk mikroskobu gºr¿nt¿s¿ ķekil 4ô de verilmiĸtir. Iĸēk mikroskop gºr¿nt¿s¿nde kesit 

numene hazērlamasē sonrasēnda birleĸmiĸ olan numunenin zamanla kalēntē gerilmeler altēnda al¿minyum 

arakatman bºlgesinden ayrēldēĵē gºzlemlenmiĸtir. Ayrēlma bºlgesinde ayrēlan al¿minyum katmanēn 

hem cam hem de 304L bºlgesinde de bulunduĵu gºzlemlenmiĸtir. Bu birleĸtirme bºlgesindeki 

ayrēlmanēn aĵērlēklē olarak al¿minyum arakatman iinden olduĵunu, al¿minyum ï cam baĵlantēsēnēn ve 

al¿minyum ï 304 L ikili baĵlantēlarēnēn nispeten g¿l¿ olduĵunu gºstermektedir. Sonu olarak, baĸarēlē 

birleĸtirmeler iin al¿minyum arakatman ¿zerinde oluĸan kalēntē gerilmelerin ve plastik 

deformasyonlarēn d¿ĸ¿r¿lmesi gerektiĵini gºstermiĸtir. Soda kire silikat cam bºlgesinde gºzlemlenen 

kristallenmeler ise birleĸtirme iin kullanēlan ēsēl iĸlem basamaklarēn camēn amorf yapēsēnda kristal yapē 

oluĸumlara sebep olduĵunu gºstermektedir.  

 

 

 
ķekil 4. Soda kire silikat cam ï Al arakatman - 304L paslanmaz elik birleĸtirme kesit numunesin 5x 

b¿y¿tmede alēnmēĸ aydēnlēk alan ēĸēk mikroskop gºr¿nt¿s¿  

 

Kesit numunesinin tarama elektron mikroskop (SEM) incelemeleri ĸekil 5ô de verilmiĸtir. ķekil 5.aôda 

300x b¿y¿tmede alēnmēĸ geri saēlmēĸ elektron (BSE) gºr¿nt¿s¿nde ve daha b¿y¿k b¿y¿tmede ķekil 

5.bô de 3000x b¿y¿tmede alēnmēĸ ikincil elektron emisyon (SE) gºr¿nt¿s¿nde gºzlemlendiĵi ¿zere 

ayrēlma bºlgesinde cam ï al¿minyum ï 304L bir arada bulunduĵu ve kērēlmanēn cam bºlgesinden 

gerekleĸtiĵi kēsēmlarēnda bulunduĵu belirlenmiĸtir. Bu kalēntē gerilmeler ve kesit numunesi 

hazērlanmasē sērasēnda oluĸan gerilme ve hasarlarēn altēnda cam-al¿minyum-304L birleĸtirmenin cama 
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gºre daha saĵlam olduĵu bºlgelerinde olduĵunu gºstermektedir. ķekil 5.bôde 3000x b¿y¿tmede alēnan 

geri saēlmēĸ elektron gºr¿nt¿s¿nde gºzlemlendiĵi ¿zere cam- al¿minyum ve al¿minyum ï 304L 

birleĸme y¿zeylerinde her han gibi bir reaksiyon katman veya intermetalik oluĸumuna rastlanmamēĸtēr   

 

 
ķekil 5. Soda kire silikat cam ï Al arakatman - 304L paslanmaz elik birleĸtirme kesit numunesin: a) 

300x b¿y¿tmede alēnmēĸ geri saēlmēĸ elektron (BSE) ve b) 3000x b¿y¿tmede alēnmēĸ ķekil 5.b ikincil 

elektron emisyon (SE) gºr¿nt¿s¿ 

 

ķekil 6ôda ĸekil 5.bôde gºsterilen cam- al¿minyum ï 304L birleĸtirme bºlgesinden alēnan izgisel enerji 

spektral analizi (EDS) verilmiĸtir. ķekil 6.aôda verilen Si ierik sinyali y¿zeye birleĸmiĸ ĸekilde bulunan 

kēsmēn birleĸtirme iin kullanēlan camdan geldiĵini, ķekil 6.bôde verilen Fe ierik sinyali ise alt kēsmēn 

304L elik bºlgesi olduĵunu gºstermiĸtir. ķekil 6.côde verilen Al ierik sinyali ise, cam ile 304L elik 

arasēnda al¿minyum bulunduĵunu ve birleĸtirme ēsēl iĸlemi neticesinde al¿minyumun bir miktar cam 

iinde ve daha az miktarda da 304L elik bºlgesine doĵru dif¿zyona uĵradēĵēnē gºstermiĸtir. ķekil 6.dôde 

verilen O sinyali, hava ortamēnda yapēlan ēsēl iĸlem sērasēnda al¿minyumun ve 304Lônin birleĸtirme 

bºlgesine yakēn kēsēmda az da olsa bir miktar oksitlenme olduĵunu gºstermektedir.  

 

 
ķekil 6. Soda kire silikat cam ï Al arakatman - 304L paslanmaz elik birleĸtirme numunesinin ķekil 

5.bôde kērmēzē izgiyle gºsterilen bºlgesinden alēnan izgisel enerji spektral EDS analizi: a) Si, b) Fe, 

c) Al ve d) O sinyal seviyeleri. 

 

4. TARTIķMA 

Bu alēĸma al¿minyumun katē fazda kaldēĵē 650 o C de ve hava ortamēnda soda kire silikat cam ile 

304L paslanmaz eliĵin birleĸtirilmesinde kullanēlabileceĵi gºsterilmiĸtir. Baĸarēlē birleĸtirmeler iin 

birleĸtirme bºlgesinde camēn d¿ĸ¿k baskē kalēntē gerilmelere maruz kalmasē, al¿minyum ara katmanēn 

ise aĸērē v¿ksek ekme kalēntē gerilmelere ve b¿y¿k plastik deformasyonlara maruz kalmamasē gerektiĵi 

gºzlemlenmiĸtir.  Kullanēlan ēsēl iĸlem basamaklarē sērasēnda cam- al¿minyum ve al¿minyum-304L 
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aray¿zeylerinde reaksiyon katman ve intermetalik oluĸumu gºzlemlenmezken, al¿minyumun cam 

bºlgesine ve az da olsa 304L ye doĵru dif¿zyona uĵradēĵē gºzlemlenmiĸtir. Birleĸtirmenin hava 

ortamēnda yapēlmasē sērasēnda al¿minyum ve 304Lônin aray¿zeyde bir miktar oksitlenebileceĵini 

gºstermiĸtir.  
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¥zet 

N¿kleer manyetik rezonans (NMR) spektroskopisi atomlar arasē elektron yoĵunluĵunu tespit etmek iin 

kullanēlan etkili bir yºntemdir. Bu nedenle, s¿bstit¿ent etki alēĸmalarēnda olduka kullanēlmaktadēr. Bu 

alēĸmanēn amacē, heterohalkalē oksadiazin yapēsēna sahip olan 6-metil-4-fenil-3-(s¿bstit¿e-fenil)-4H-

1,2,4-oksadiazin-5(6H)-on t¿revi bileĸiklerin sentezi ve molek¿l yapēsēndaki s¿bstit¿ent etkilerin 

incelenmesidir. Daha ºnceki bir alēĸmamēzda oksadiazin halkasēnēn sentezlenmesi aĸamasēnda 

s¿bstit¿e olmayan amidoksim ve s¿bstit¿e anilin t¿revleri kullanēlmēĸtē. Bu alēĸmada da s¿bstit¿e  

amidoksim ve anilin (s¿bstit¿e olmayan) kullanēlmēĸtēr. Molek¿ldeki ilgilenilen karbonlara ait 13C-NMR 

kimyasal kayma deĵerleri ¿zerindeki s¿bstit¿ent etki, elektron ekici ve salēcē s¿bst¿tientler kullanēlarak 

araĸtērēlmēĸtēr. Molek¿llerin sentezlenmesinin ilk aĸamasēnda, benzaldehit ve s¿bstit¿e benzaldehit (p-

Etil ve p-Flor) hidroksilaminhidroklor¿r (NH2OH.HCl) ve Na2CO3 kullanēlarak oksim t¿revleri 

sentezlenmiĸtir.  Elde edilen s¿bstit¿e oksim t¿revleri tek basamakta NCS (N-kloros¿ksinimid) 

kullanēlarak klorlandēktan sonra Et3N varlēĵēnda anilin ile reaksiyona sokulmuĸtur. Saflandērma 

iĸlemleri sonrasēnda elde edilen s¿bstit¿e amidoksimin susuz kloroform ierisinde 2-kloropropionil 

klor¿r ile halkalaĸma reaksiyonu gerekleĸtirilmiĸtir. Sentezlenmiĸ oksadiazin molek¿lleri 

spektroskopik (ATR-FTIR, 13C-NMR, 1H-NMR) teknikleri kullanēlarak aydēnlatēlmēĸtēr. 

 

Anahtar Kelimeler:  Oksadiazin, S¿bstit¿ent etki, 13C-NMR 

 

INVESTIGATION OF SUBSTITUENT EFFECTS IN 1,2,4 -OXADIAZINE DERIVATIVES  

 

Abstract 

Nuclear magnetic resonance (NMR) spectroscopy is an effective method used to detect interatomic 

electron density. For this reason, it is widely used in substituent effects studies. The aim of this study is 

to synthesize 6-methyl-4-phenyl-3-(substituted-phenyl)-4H-1,2,4-oxadiazine-5(6H)-one derivative 

compounds with heterocyclic oxadiazine structure and to examine the substituent effects in the 

molecular structure. In a previous study, unsubstituted amidoxime and substituted aniline derivatives 

were used in the synthesis of the oxadiazine ring. In this study, substituted amidoxime and aniline 

(unsubstituted) were used. The substituent effect on the 13C-NMR chemical shift values of the carbons 

of interest in the molecule was investigated using electron withdrawing and donating substituents. 

 

In the first step of synthesizing the molecules, oxime derivatives were synthesized using substituted 

benzaldehyde and substituted benzaldehyde (p-Ethyl and p-Fluorine) hydroxylamine hydrochloride and 

Na2CO3. The obtained substituted oxime derivatives were chlorinated using NCS (N-

chlorosuccinimide) in a single step and then reacted with aniline in the presence of Et3N. The cyclization 

reaction of the substituted amidoxime obtained after purification processes with 2-chloropropionyl 

chloride in anhydrous chloroform was carried out. Synthesized oxadiazine molecules were elucidated 

using spectroscopic (ATR-FTIR, 13C NMR, 1H-NMR) techniques. 

 

Keywords: Oxadiazine, Substituent effect, 13C-NMR 

 

1.GĶRĶķ 

Heterohalkalē ailesinin bir ¿yesi olan oksadiazin bileĸikleri, yapēlarēnda iki azot ve bir oksijen atomu 

bulunduran ºnemli derecede biyolojik aktivite gºsteren bileĸiklerdir. Oksadiazin molek¿llerinin; 

mailto:dirandogan20@gmail.com
mailto:yesimkara@kocaeli.edu.tr
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antiviral, kardiyovaskular, antit¿mºr, antibakteriyel, monoamin oksidaz inhibitºr¿, antihelmintik, 

antienflamatuvar, antihistaminik, herbisit, antitrombotik, antifungal v.b. gibi birok biyolojik aktivitesi 

bulunmaktadēr (Ke S. ve ark, 2011). 

 

Bu alēĸmada konu olarak aldēĵēmēz 1,2,4-oksadiazinlerin sentezinde amidoksimlerin ara basamak 

bileĸikleri olarak kullanēldēĵē bilinmektedir. Amidoksimler barēndērdēklarē iki hetero atom nedeniyle 

elektrofilik bir merkeze sahip olan bileĸiklerle halkalaĸma verebilen yapēlardēr. Literat¿rde, 

amidoksimlerin; klorasetil klor¿r (D¿r¿st Y ve ark, 2007), fenilfosfodiklor¿r ve tiyonilklor¿r (D¿r¿st Y 

ve ark., 2014), 2-bromopropiyonil klor¿r (Kara Y.S ve Yēldēz B., 2022), 1,2-diaza-1,3-b¿tadien 

(Attanasi O. A. ve ark., 2009) ve etil ɔ-bromoasetoasetat (Tabei K. ve ark., 1982) gibi elektrofilik 

merkeze sahip bileĸiklerle halkalaĸma reaksiyonu ile oksadiazin bileĸiklerini verdiĵi gºr¿lmektedir. Bu 

alēĸmamēzda iki adet farklē s¿bstit¿e amidoksimler (R: p-C2H5 ve p-CF3) ve bir adet s¿bstit¿entsiz 

amidoksim (Kara Y.S ve Yēldēz B., 2022) kullanēlarak 2-kloropropiyonil klor¿r ile reaksiyona sokuldu. 

Reaksiyon sonucunda elde edilen yeni 1,2,4-oksadiazinlerin (R: p-C2H5 ve p-CF3) s¿bstit¿entleri ile 

s¿bstit¿entsiz 1,2,4-oksadiazin (R: H) 13C-NMR kimyasal kayma deĵerleri (SCS) karĸēlaĸtērēlēp 

s¿bstit¿ent etkiler araĸtērēlmēĸtēr.  

 

 
 

ķekil 1. 4-(4-s¿bstit¿e fenil)-6-metil-3-fenil-4H-1,2,4-oksadiazin-5(6H)-on  

bileĸiklerinin sentez ĸemasē 

 

2. MATERYAL VE METOD  

Para s¿bstit¿e benzaldehit t¿revleri 30 ml kloroformda ºz¿ld¿kten sonra hidroksilamin hidrolor¿r 

(NH2OH.HCl) ve sodyum karbonatēn (Na2CO3) bileĸiklerinin sulu ºzeltisi ile oda sēcaklēĵēnda 48 saat 

manyetik karēĸtērēcē kullanēlarak karēĸtērēldē. Reaksiyonun tamamlandēĵēna dair kontroller TLC (Ķnce 

tabaka kromotografisi) ile gerekleĸtirildi. Elde edilen ¿r¿nden kalan sulu faz ¿ defa 20 ml kloroform 

ile ekstrakte edildi. Kloroform fazēnda bulunan oksim, CaCl2 kullanēlarak 8 saat kurutulduktan sonra 

s¿z¿ld¿. Kloroform ºz¿c¿s¿ vakum altēnda evaporatºr ile uzaklaĸtērēldē. Uurulan kloroformdan arta 

kalan s¿bstit¿e oksim kēsēmē etil asetat/petrol eteri (1:19) ile kristallendirilip saf p-s¿bstit¿e oksim 

bileĸiĵi sentezlenmiĸtir. Para s¿bstit¿e oksim kristalleri, NCS (N-kloros¿ksinimid) kullanēlarak kuru 

kloroformda 40ÁC sēcaklēkta manyetik karēĸtērēcē kullanēlarak N-s¿bstit¿e hidroksibenzimidozil klor¿r 

elde edilmiĸtir. Oksimin t¿ketilmiĸ olduĵu TLC kullanēlarak kontrol edilmiĸtir. N-s¿bstit¿e 

hidroksibenzimidozil klor¿re s¿bstit¿entsiz anilin ve Et3N tuz-buz banyosunda ieresinde eklenmiĸtir. 

Uurma ve kurutma iĸleminin ardēndan N-s¿bstit¿e amidoksim, kolon kromotografisi tekniĵi ile 

etilasetat/petrol eteri (2:18) oranda ºz¿c¿ kullanēlarak ve kristallendirme iĸlemlerinin ardēndan 

saflandērēlmēĸtēr. 1,2,4-Oksadiazinin sentezlenmesi iin elde edilen saf amidoksim kristalleri 2-
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kloropropiyonil klor¿r kullanēlarak halkalaĸma reaksiyonu kurulmuĸtur. ¦r¿n¿n saflandērēlmasē iin 

kolon krotomografisi tekniĵi iin etil asetat/petrol eteri (1:19) ºz¿c¿ sistemi kullanēlmēĸtēr. Elde edilen 

saf oksadiazin kristallerinin karakterizasyonu iin Erime Noktasē, FT-IR, 1H-NMR, 13C-NMR analizleri 

gerekleĸtirilmiĸtir. 

 

1.  6-metil-3,4-difenil -4H-1,2,4-oksadiazin-5(6H)-on (1.050 g, 54%); en 133.9-135.9 ÁC, Lit. 133.5-

133.8 ÁC (Kara Y.S. ve Yēldēz B., 2022) 

2. 3-(4-(triflorometil)fenil) -6-metil-4-fenil-4H-1,2,4-oksadiazin-5(6H)-on (0,840 g, 74%); en 93.2-

95.2 ÁC; IR (KBr), ɜ (cmī1): 1731.21 (C=O), 1593.77 (C=N); 1H NMR (CDCl3) ŭ 7.56 ï 7.46 (m, 4H), 

7.32 (dd, J = 8.0, 6.3 Hz, 2H), 7.31ï7.21 (m, 1H), 7.17 ï 7.10 (m, 2H), 4.60 (q, J = 6.7 Hz, 1H), 1.69 

(d, J = 6.7 Hz, 3H). 13C NMR (CDCl3) ŭ 166.16 (C=O), 154.01 (C=N), 135.12-122.12 (aromatik C), 

73.99 (CH), 13.60 (CH3). 

3. 3-(4-etilfenil) -6-metil-4-fenil-4H-1,2,4-oksadiazin-5(6H)-on (0.900 g, 43%); en 103.5-105.0 ÁC; IR 

(KBr), ɜ (cmī1): 1716.52 (C=O), 1587.47 (C=N); 1H NMR (CDCl3) ŭ 7.34 ï 6.96 (m, 9H), 4.57 (q, J = 

6.7 Hz, 1H), 2.57 (q, J = 7.6 Hz, 2H), 1.67 (d, J = 6.7 Hz, 3H), 1.16 (t, J = 7.6 Hz, 3H); 13C NMR 

(CDCl3) ŭ 166.75 (C=O), 155.31 (C=N), 146.74-126.79 (aromatik C), 73.75 (CH), 28.60 (CH2), 15.05 

(CH3), 13.65 (CH3). 

 

3. TARTIķMA 

Sentezlenilen t¿m s¿bstit¿entlere ait C=O, C=N, CH ve CH3 karbon atomlarēna ait 13C-NMR kimyasal 

kayma deĵerleri Tablo 1ôde verilmektedir. ¢alēĸēlan 1,2,4-Oksadaizin t¿revlerine (p-CF3, H, p-C2H5) ait 
1H-NMR ve 13C-NMR spektrumlarē ķekil 2,3 ve 4ôde verilmiĸtir. S¿bstit¿ent etki alēĸmasē iin s¿bstit¿e 

aldehit bileĸiklerinin seilmesinde; elektron ekici s¿bstit¿ent olarak p-CF3 s¿bstit¿enti, elektron salēcē 

s¿bstit¿enti olarak ise p-C2H5 kullanēlarak 1,2,4-Oksadiazin-on bileĸiklerinin sentezleri gerekleĸtirildi. 

Sentezlenen bileĸiklerin 13C-NMR kimyasal kayma deĵerlerine gºre molek¿l yapēsēndaki s¿bstit¿ent 

etki (Hansch ve ark., 1991) araĸtērēlmēĸtēr.  

 

Tablo 1. 4-(4-s¿bstit¿e fenil)-6-metil-3-fenil-4H-1,2,4-oksadiazin-5(6H)-on bileĸiklerinde ilgilenilen 

karbonlara ait kimyasal kayma deĵerleri 

 

Elde edilen ŭ(C=O) kimyasal kayma deĵerlerine gºre; p-CF3 s¿bstit¿entli 1,2,4-oksadiazin-on 

bileĸiĵinin hidrojen (R:H) s¿bstit¿entine kēyasla 0,4447 ppmôlēk fark ile y¿ksek alanda kimyasal kayma 

gºzlemlendi. Elektron salēcē s¿bstit¿ent olan p-C2H5 ile hidrojen s¿bstit¿entlerinin kimyasal kayma 

deĵerleri karĸēlaĸtērēldēĵēnda p-C2H5 s¿bstit¿entinin 0,1531 ppmôlik fark ile d¿ĸ¿k alanda sinyal 

gºzlemlendi. Bu alēĸmada kullanēlan s¿bstit¿ent sayēsēnēn korelasyon analizi gerekleĸtirmek iin 

yeterli olmadēĵē bilinmektedir. Fakat, karbonil karbon atomun kimyasal kayma deĵerlerinin Hammett 

s¿bstit¿ent sabitleri ile SCS deĵerleri kēyaslandēĵēnda negatif bir eĵim gºzlemlenmesi nedeniyle ters 

s¿bstit¿ent varlēĵēnēn olduĵu d¿ĸ¿n¿lmektedir.  

 

Elde edilen ŭ(C=N) kimyasal kayma deĵerlerine gºre; p-CF3 s¿bstit¿e 1,2,4-oksadiazin-on bileĸiĵinin 

hidrojen (R:H) s¿bstit¿entine kēyasla 1,1884 ppmôlik fark ile y¿ksek alanda bir kimyasal kayma 

gºzlemlenmiĸtir. Elektron salēcē s¿bstit¿ent olan p-C2H5 ile hidrojen s¿bstit¿entinin kimyasal kayma 

deĵerleri karĸēlaĸtērēldēĵēnda, p-C2H5 s¿bstit¿entinin 0,1094 ppmôlik fark ile d¿ĸ¿k kimyasal alanda 

sinyal gºzlemlendi. Elde edilen kimyasal kayma deĵerlerinin Hammett sabitleri ile kēyaslamasē 

sonucunda C=N karbon atomunda ters s¿bstit¿ent etkinin gºzlemlendiĵi sºylenebilir.  

S¿bstit¿ent ŭ(C=O) ppm ŭ(C=N) ppm ŭ(CH) ppm ŭ(CH3) ppm ů 

p-CF3 166,1571 154,0110 73,9900 13,5951 0,54 

H 166,6018 155,5994 73,8004 13,6461 0,00 

p-C2H5 166,7549 155,3058 73,7494 13,6534 -0,15 
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ķekil 2. 6-metil-4-fenil-3-(4-(triflorometil)fenil)-4H-1,2,4-oksadiazin-5(6H)-on bileĸiĵine ait 1H ve 
13C NMR spektrumlarē 

 

Oksadiazin halkasēnēn ierisinde bulunan CHôa ait karbon atomunun s¿bstit¿ent etki iliĸkisi 

incelendiĵinde, p-CF3 elektron ekici s¿bstit¿entinin hidrojen s¿bstit¿entine gºre 0,1896 ppmôlik bir 

fark ile d¿ĸ¿k alanda kayma gerekleĸtirdiĵi gºzlemlendi. Bu durum, p-C2H5 iin 0,2406 ppmôlik 

y¿ksek alanda bir kaymayla sonulanmēĸtēr. Fakat, CH karbon atomu iin elde edilen sonulara gºre 

pozitif bir eĵilimin gºzlemlenmesi nedeniyle normal s¿bstit¿ent etkinin varlēĵēndan sºz edilebilir. Son 

olarak, CH3ôin karbon atomuna ait kimyasal kayma deĵerlerine gºre p-CF3 s¿bstit¿enti ile hidrojen 

s¿bstit¿entinin kēyaslanmasē sonucu y¿ksek alanda 0,051 ppm kaymalēk fark gºzlemlendi. Bu durum, 

p-C2H5 s¿bstit¿enti iin 0,0073 ppmôlik farkla d¿ĸ¿k alanda kayma vererek sonulanmēĸtēr. Negatif 

eĵilim gºzlemlenen CH3 karbon atomunda ters s¿bstit¿ent etkinin olduĵu d¿ĸ¿n¿lmektedir. 

 

 

ķekil 3. 6-metil-3,4-difenil-4H-1,2,4-oksadiazin-5(6H)-on bileĸiĵine ait 1H ve 13C NMR spektrumlarē 

 

Fenil halkasē ¿zerinden gerekleĸen s¿bstit¿ent etkinin 13C-NMR kimyasal kayma deĵerleri ile iliĸkili 

olduĵu ve kayma deĵerlerini deĵiĸtirdiĵi gºr¿l¿r. ¢alēĸmamēzda incelediĵimiz karbon atomlarēna ait  

arasēnda en y¿ksek kimyasal kayma aralēĵē 1,2978 ppm ile C=Nôdir. Bunu 0,5978 ppmôlik bir aralēk ile 

C=O takip etmektedir. Bu alēĸmada incelenen karbon atomlarē arasēndan aralēk deĵeri en d¿ĸ¿k 

olanlarēn sērasē ile 0,2406 ve 0,0583 ppm ile CH ve CH3 atomlarē olduĵu tespit edilmiĸtir. Bu bilgiler 
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fenil halkasē ¿zerindeki s¿bstit¿ent etkilerinin C=N, C=O, CH ve CH3 sērasēyla azaldēĵē ĸeklinde 

yorumlanabilir.  

 

 

ķekil 4. 3-(4-etilfenil)-6-metil-4-fenil-4H-1,2,4-oksadiazin-5(6H)-on bileĸiĵine ait 1H ve 13C NMR 

spektrumlarē 

 

4.SONU¢ 

3-(4-s¿bstit¿efenil)-6-metil-4-fenil-4H-1,2,4-oksadiazin-5(6H)-on t¿revi iki adet s¿bstit¿e bileĸiĵin (p-

CF3 ve p-C2H5) yeni sentezi yapēlmēĸ olup hali hazērda literat¿rde bulunan hidrojen s¿bstit¿entininde 

sentezi gerekleĸtirilmiĸtir. Bu alēĸmada, sentezlenilen bileĸiklerin 13C-NMR kimyasal kayma deĵerleri 

¿zerinden s¿bstit¿ent etki alēĸmasē yapēlmēĸtēr. S¿bstit¿ent etki alēĸmasēnēn sonularēna gºre, C=O, 

C=N ve CH3 ters s¿bstit¿ent etkinin varlēĵē gºzlemlenmiĸken CH karbon atomu iin normal s¿bstit¿ent 

etkinin varlēĵē gºzlemlenmiĸtir. Bu nedenle, alēĸmadaki elde edilen verilerden s¿bstit¿ent etkinin C=O, 

C=N ve CH karbon atomlarēna kadar y¿ksek s¿bstit¿ent etki tespit edilmiĸken CH3 karbon atomunda 

nispeten d¿ĸ¿k s¿bstit¿ent etkiye rastlanmēĸtēr. Fakat, bu alēĸmada kullanēlan s¿bstit¿e oksadiazin 

bileĸiklerinin sayēsēnēn Hammett korelasyon alēĸmasē iin yetersiz olmasē nedeni ile bu alēĸmada 

yalnēzca kimyasal kayma deĵerleri ¿zerinden yorumlamalar yapēlabilmiĸtir. Bir sonraki alēĸmada, 

Hammett s¿bstit¿ent etki alēĸmasē (MSP ve DSP analizleri) yapēlmasē iin  gerekli olan s¿bstit¿ent 

saysēnēn artērēlarak korelasyon alēĸmasē yapēlacaktēr. 
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¥zet 

Ķnternet ve sosyal medya kullanēmēnēn artmasēyla birlikte c¿mle ve kelimelerin oluĸturduĵu veri artēk 

b¿y¿k veri olarak ortaya ēkmēĸtēr. Bu verinin analiz edilerek anlamlē bilgiye dºn¿ĸt¿r¿lmesi olduka 

ºnemlidir. Metinlerde duygu analizi; metin ierisinde fikir, duygu ieren verinin adēm adēm incelenmesi 

ve metine dair duygu t¿r¿ ve duygu polaritesinin belirlenmesi s¿recidir. Sadece dil biliminde deĵil, 

marka imajē, finansal piyasalar, sosyoloji ve sosyal medya analizi gibi birok alanda sēklēkla metin 

analizi yaklaĸēmlarē kullanēlmaktadēr. Ķngilizcenin d¿nyada ortak dil olmasē sebebiyle, literat¿rde 

Ķngilizce metinler ¿zerine yapēlmēĸ birok duygu analizi alēĸmasē bulunmaktadēr. Fakat T¿rke 

c¿mlelerde duygu analizi h©len geliĸmeye aēk bir alandēr. Bu araĸtērmada, T¿rke metinlerde duygu 

analizi literat¿r¿ incelenerek, literat¿rde sēklēkla kullanēlan yºntemler, aēk kaynaklē k¿t¿phaneler ve 

veri tabanlarē ortaya konulmuĸ ve araĸtērmaya aēk konular irdelenerek anlēk olarak Twitterôdan metinler 

¿zerinde alēĸma yapēlmasē hedeflenmiĸtir. Twitterôdan kelime, konu ya da kullanēcē olarak ekilen 

verileri metin analizi yaparak duygusal kategorileri ayērmaya alēĸēlmēĸtēr. 

 

Anahtar Kelimeler:  Doĵal Dil Ķĸleme, Duygu Analizi, Metin Sēnēflandērma, Derin ¥ĵrenme, Makine 

¥ĵrenmesi. 

Jel Kodlarē: C55, C80 

 

TURKISH EMOTION ANALYSIS WITH TWITTER DATA  

 

Abstract 

With the increase in the use of the internet and social media, the data created by sentences and words 

has now emerged as big data. It is very important to transform the value obtained by using the analysis 

of this data. In sentiment analysis in texts, it is the step-by-step examination of the emotional data within 

the text, and the process of the emotion type and emotion polarization related to the text. Text analysis 

approaches are used not only in linguistics, but also in many areas such as brand image, financial 

markets, employees and social media analysis. The principle of English being the common language in 

the world, there are many sentiment analysis studies on English texts in the literature. However, 

sentiment analysis in Turkish sentences is still an area open to development. In this study, the literature 

of sentiment analysis in Turkish texts was examined, the sources used in the literature, open source 

libraries and databases were revealed, and open issues were examined and waited to work on the texts 

from Twitter. It has been tried to separate emotional categories by analyzing detailed data from Twitter 

as words, topics or users 

 

Keywords: Natural Language Processing, Sentiment Analysis, Text Classification, Deep 

Learning, Machine Learning. 

Jel Codes: C55, C80 

 

1. GĶRĶķ 

Metin tabanlē duygu analizi; metinlerin ierisinde yer alan gºr¿ĸ, duygu, d¿ĸ¿nce gibi ºznel bilgilerin, 

makine ºĵrenmesi, derin ºĵrenme ve istatistik gibi alanlardan teknik ve yºntemlerin kullanēlmasē ile 

sonu ēkarēlmasēnē amalayan bir araĸtērma alanēdēr. G¿n¿m¿zde internet, yapēsal olmayan ok sayēda 

bilgi ieren ºnemli bir kaynak durumundadēr. Bu ĸekildeki daĵēnēk ve ºnemli bilgiye B¿y¿k Veri (Big 

Data) denir. E-ticaret siteleri, sosyal medya platformlarē, tartēĸma forumlarē, bloglar gibi birok farklē 

platformda gºr¿ĸ ieren ºnemli ºl¿de bilgi yer almaktadēr. Metin tabanlē duygu analizinde yapēsal 

mailto:cemkesici51@gmail.com
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olmayan bilgiden yapēsal, anlamlē ve kullanēĸlē bilgiler ēkarēlmasēnē olanaklē hale getirir. Bu ham metni, 

bilgisayarēn anlayacaĵē hale getirmek iin eĸitli adēmlarē uygulamak gereklidir [1-3].  

 

Metin tabanlē duygu analizi sºzl¿ĵe, kelimeye dayalē olarak ya da makine ºĵrenmesi yºntemleri olmak 

¿zere iki baĸlēkta ele alēnabilir. Sºzl¿ĵe dayalē duygu analizinde metinde geen sºzc¿klerin duygu 

karĸēlēklarē toplam sonu b¿t¿n¿ne gºre bir sonu ¿retilir, anlamsal olarak incelenmez. Makine 

ºĵrenmesi modellerinde ise uygulanacak modellere gºre deĵiĸmekle birlikte c¿mleyi anlamsal olarak 

ele almaya alēĸēlēr. C¿mleyi makinenin algēlayacaĵē duruma getirdikten sonra sonu almak iin model 

geliĸtirilir. C¿mle, metin ºn iĸlemleri ĸu ĸekilde sēralanabilir [4,5]; 

1. C¿mleyi noktalama iĸaretlerinden, sayēlardan kēsaca duygusal karĸēlēĵē olmayan ifadelerden 
arēndērmak, 

2. C¿mlede anlamē olmayan eklerden arēndērmak, 

3. Kelime kºk¿n¿ almak, 

4. Eksik ve anlamsēz c¿mleyi optimize etmek, 

5. Kullanēlacak uygulamaya gºre metni tokenize/vektºrel hale getirmek, 

6. Veri Setini boĸ olan s¿tunlardan arēndērmak, 

7. C¿mleyi geliĸtirilecek modele gºre eĵitim yapmak 

 

Duygu analizi iin ºrnek uygulama alanlarē [6]; 

¶ Dil Modelleme ve Doĵal Dil Ķĸleme, 

¶ Konuĸma ve ses iĸleme, 

¶ Bilgi eriĸimi, 

¶ Nesne tanēma ve bilgisayarlē gºr¿, 

¶ ¢ok modelli ve ok gºrevli ºĵrenme. 

 

Yukarēda verilen bilgiler arasēnda ilk sērada yer alan Doĵal Dil Ķĸleme yaygēn kullanēmē ile NLP alanē, 

metin madenciliĵi olarak da anēlmaktadēr. Doĵal dil iĸleme ok geniĸ bir alanē kapsamaktadēr. Her geen 

g¿n artarak b¿y¿yen bir sektºrd¿r. Baĸlēca ºrnek verecek olursak; 

¶ Metin madenciliĵi, 

¶ Duygu Analizi, 

¶ Bilgi ¢ēkarēmē, 

¶ Metin Kategorize etmek, 

¶ Metin Sēnēflandērmak. 

 

Metin sēnēflandērmak ya da metin kategorize etmek alanlarēnda T¿rke dilinde bazē sorunlar ile 

karĸēlaĸēlmaktadēr. Sondan eklemeli bir dil olmasē, dilin eĸitliliĵi, kelimelerin c¿mleye ve sºyleme gºre 

farklē anlamlarē gibi problemleri vardēr. Duygu analizi konusu her ne kadar pop¿ler bir hal almēĸ olsa da 

genel algoritma ve teknikler Ķngilizce dilini baz alarak yapēlmēĸtēr. Bu alēĸmanē teme amacē; T¿rke 

literat¿rleri inceleyerek eksikleri tespit etmek ve analizde bulunmaktēr [7]. Ayrēca Twitter ¿zerinden 

alēnan daĵēnēk veriler ile ºn temizleme iĸlemleri yapēlmēĸ, uygulanmaktan olan modeller ve teknikler 

incelenmiĸtir.  

 

2. Doĵal Dil Ķĸleme (NLP) 

Doĵal Dil Ķĸleme ya da kēsa adēyla NLP, insanlarēn anlaĸmak iin kullandēklarē dili insan-bilgisayar 

iletiĸimini kurmak iin veya farklē doĵal dilleri kullanan kiĸiler arasēnda iletiĸimi arttērmak ¿zere 

ºz¿mler bulan bilim alanēdēr. NLP, yapay zekanēn en zorlu alanlarēndan bir tanesidir ve g¿n¿m¿zde 

¿zerinde ok fazla araĸtērma yapēlan bir alandēr. G¿n¿m¿zde doĵal dil iĸleme problemlerinin ºz¿mleri 

iin derin ºĵrenme, makine ºĵrenmesi, istatiksel analiz ve kural tabanlē yaklaĸēmlar ortak biimde 

kullanēlmaktadēr. ¦zerinde durulan problemler ok eĸitlilik gºsterebilmektedir. Dil ºĵrenimi 

uygulamalarē, yazēm yanlēĸlarēnēn d¿zeltilmesi, otomatik eviri sistemlerine, kiĸisel asistan 

uygulamalarē ve daha birok uygulama bu alanda iĸlenir [8]. Bilgisayar alanēnda ñdilò kavramē genelde 

programlama dilleri (ºrneĵin C, Python vb.) iin kullanēlmaktadēr. Bu y¿zden insanlarēn kendi 

aralarēnda iletiĸim kurmak iin kullandēklarē dil ñdoĵal dilò olarak adlandērēlmaktadēr. Doĵal diller 

Ķngilizce, T¿rke, Ķspanyolca, ¢ince gibi konuĸulan diller olabileceĵi gibi aynē zamanda her ¿lkede 
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farklē olan iĸaret dilleri de olabilir [3,8]. Kēsacasē Doĵal Dil Ķĸleme, insanlarēn iletiĸim iin kullandēklarē 

ñdoĵal dilleriò bilgisayarēn anlayacaĵē ĸekilde ºzmeyi hedefleyen problemler, projeler b¿t¿n¿d¿r. 

Doĵal Dil Ķĸlemede kullanēlan yºntemler ve ºz¿mler aĸaĵēda verilmiĸtir.  

 

2.1. Veri Madenciliĵi 

Ķnternetin kullanēmēnēn artmasē ve teknolojinin ilerlemesi ile birlikte Sosyal Medya insanlarēn hayatēnēn 

vazgeilmez bir noktasē haline gelmiĸtir. Sosyal medya ile birlikte artan bir ĸekilde b¿y¿k veri alēĸveriĸi 

trafiĵi oluĸmaya baĸlamēĸtēr. B¿y¿k veri ile birlikte ¿retilen verilerin ne olduĵu da ºnemli hale gelmiĸtir. 

Bu veriden ēkarēlacak anlamlē ve kullanēlabilir bilgi iin yeni teknolojiler ve metodolojiler ortaya 

ēkmēĸtēr. Veri madenciliĵi bu aĸamada ºnem kazanmēĸtēr. B¿y¿k veride daĵēnēk olan bu bilgiyi analiz 

etme, web sayfalarēndaki verileri iĸleme, sosyal medyadan istatistikler ēkartma gibi birok alanda bilgi 

¿retilmesi saĵlanēr [2-4].  

 

2.2. Duygu Analizi 

Veri Madenciliĵinin alt dallarēndan birisi olan metin tabanlē duygu analizi, internet kullanēcēlarēn bir 

konu ya da marka, firma hakkēnda fikirleri, hisleri, gºr¿ĸleri hakkēnda bir analiz yapmayē hedefler. 

Duygu Analizi aynē zamanda fikir madenciliĵi, borsa tahmini, marka g¿venirliĵi araĸtērmasē, siyasi 

g¿ndem gibi birok konu bu alanda incelenir. Kiĸilerin gºr¿ĸ¿n¿n ºnemli olduĵu her sektºrlerde alēĸma 

yapēlabilir. Metin tabanlē duygu analizi dok¿man, c¿mle ve hedef tabanlē olmak ¿zere ¿ baĸlēkta ele 

alēnabilir. Dok¿man tabanlē analizde b¿t¿n veri tek bir girdi olarak iĸlenir ve olumlu, olumsuz diye sonu 

alēnmaya alēĸēlēr [5]. Metin tabanlē analizde benzer bir mantēkla uygulandēĵē iin aynē baĸlēk altēnda da 

yazēlabilir. Metin ve c¿mle duygu analizlerinde, metnin kiĸisel fikir ya da duygu ierip iermediĵi ve 

kiĸisel fikir var ise duygu polaritesi incelenmektedir. Bundan dolayē, duygu analizinde iki veya ¿ duygu 

sēnēfē tanēmlanēr. Pozitif, negatif ve nºtr kategorileri olarak adlandērēlēr. Metnin ve c¿mle duygu 

analizleri ile metinde anlatēlan konuya dair t¿m ºzellikleri elde etmek ok zordur. ¥rneĵin bir kullanēcē 

yorumunda fiyat ve kalite iki farklē eleĸtiri sebebi olabilir ve bir metinde bu iki neden iin farklē duygular 

belirtilmiĸ olabilir. Bu y¿zden bu yorum ile ilgili duygu farklē kategoriler altēnda incelenmektedir. Bu 

t¿r ayrēntēlarē elde etmek hedef tabanlē duygu analizi ile saĵlanēr. Hedef tabanlē duygu analizinde ana 

ama incelenen ieriĵe dair duyguyu belirli kategoriler altēnda ele almaktēr. T¿rke metinlerde duygu 

analizi literat¿r¿ incelendiĵinde, metin seviyesinde yapēlan araĸtērmalarēn daha yoĵun olduĵu hedef 

tabanlē analizlerin ona gºre daha az alēĸēlan bir alan olduĵu gºr¿lm¿ĸt¿r. Bunun sebebi global ºlekte 

geliĸtirilen alēĸmalar Ķngilizce dilini baz alarak yapēlmaktadēr. Her dilin kelime, anlam, kullanēm yapēsē 

farklē olduĵu iin T¿rke dilinde duygu analizi hen¿z yeterli alēĸmayē gºrememiĸtir. 

 

2.3. Duygu Analizi Yºntemleri 

Duygu analizinde, veri sºzl¿ĵ¿ ve makine ºĵrenmesi teknikleri ile irdelenebilir. Makine ºĵrenmesi, 

yapay zekanēn alt k¿mesidir ve elde olan veriler ile ºĵrenme yapar, sistem geliĸtirir. Makine ºĵrenmesi 

modelleri iki grupta incelenir, denetimli makine ºĵrenmesi modelleri ve denetimsiz makine ºĵrenmesi 

modelleri ĸeklindedir [1,5]. Veri sºzl¿ĵ¿ tabanlē yaklaĸēmlarda metin ierisindeki her c¿mlenin listede 

karĸēlēĵē olan negatif ve pozitiflik deĵerleri vardēr. Duygu analizi yapēlacaĵē zamanda c¿mle bu listeden 

kelime baĸēna kontrol edilir ve sonu olarak negatif, pozitif ya da nºtr deĵeri ēkarēlēr. 

 

2.3.1 Sºzl¿k Temelli Yaklaĸēm 

Sºzl¿k temelli duygu analizi tekniklerinde kelime ya da kelimelerin duyguya gºre sēnēflandērēlmasē ile 

duygu sºzl¿kleri oluĸturulur. Bir kelime ve temsil ettiĵi duygu durumu bu sºzl¿klerde iĸlenir. Sºzl¿klere 

gºre metinlerin duygularē belirlenir. Metinlerin toplam kelime olarak pozitif ve negatif kelime ierdiĵi 

incelenip, y¿ksek sayēda olan duygunun atanmasē ile duygu durumu ortaya ēkarēlmaktadēr. Ķncelenen 

metin daha ok pozitif kelime ieriyorsa duygusu pozitif, daha ok negatif kelime ieriyorsa negatif 

denir. Ķkisi eĸit ya da hibirini iermiyorsa nºtr olarak ifade edilmektedir. Sºzl¿k temelli yaklaĸēmlar 

c¿mlenin anlamēna bakmadan ierdiĵi kelimelerin pozitiflik ve negatiflik yoĵunluĵuna bakar. Bu 

yaklaĸēm istenen nitelikte kaliteli ve g¿venilir bir sonu vermemektedir.  

 

2.3.2 Makine ¥ĵrenmesi Temelli Yaklaĸēm 

Makine ºĵrenmesi temelli yaklaĸēmlar metindeki t¿m kelimeleri ayrē ayrē birer ºznitelik olarak 

deĵerlendirir. Kelime antasē (BOW) tekniĵi ile sēnēflandērma algoritmalarēnē kullanēr. Bilgisayar 
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sayēsal deĵer dēĸēnda bir bilgiyi anlamadēĵē iin kelimeleri tokenize ederek sayēsallaĸtērēr ve modellerde 

ºyle iĸler. Metinlerin vektºr uzayēnē makine ºĵrenmesi modellerine (Karar Aĵacē, Destek Vektºr 

Makineleri, Yapay Sinir Aĵlarē ve Naive Bayes gibi) iĸleyerek algoritmanēn doĵru sonu ¿retmesi ve 

baĸarēlē sēnēflandērma yapmasē hedeflenir [4,5,9-11]. 

 

2.4. Duygu Analizi K¿t¿phaneleri 

Doĵal dil iĸleme birok problem ile uĵraĸēlmasē gerekilen bir alandēr. Bu noktada hazēr k¿t¿phane ve 

modeller problemlerin araĸtērmacēlara tarafēndan daha abuk ºz¿lmesini ve doĵal dil iĸlemede uygun 

yaklaĸēmlarēn kurulmasēnē kolaylaĸtērēr. 

 

2.4.1. ¥n Ķĸlem 

Zemberek: Java dilinde yazēlmēĸ bir k¿t¿phanedir. Aēk kaynak olmasēnēn yanē sēra metin temizleme, 

ºn iĸlem basamaklarēnda baĸarēlē sonular verdiĵi gºr¿lm¿ĸt¿r. ITU NLP: ĶTU Doĵal Dil Ķĸleme Grubu 

tarafēndan geliĸtirilen k¿t¿phane hizmet olarak yazēlēm (SaaS) modelinde alēĸan bir doĵal dil iĸleme 

k¿t¿phanesidir. K¿t¿phane temelde hata ayēklama, c¿mle bºlme ve yeniden iĸleme, sºzdizimi gibi 

iĸlemler yapmaktadēr [8,12]. 

 

2.4.2. Sºzl¿k Temelli Yaklaĸēm 

NLTK: Natural Language Toolkēt (NLTK) Ķngilizce dili iin geliĸtirilmiĸ sembolik ve istatistiksel bir 

NLP k¿t¿phanesidir. NLTK ile birlikte c¿mle tespiti, tokenleĸtirme, kºk bulma, duygu analizi gibi 

NLPônin temel iĸlevleri ok kolay bir ĸekilde kullanēma sunulur. WordNet: D¿nya genelinde yaygēn 

olarak kullanēlēr ve kelimelerin eĸ anlamlēlarē, tanēmlarē gibi birok bilgiyi b¿nyesinde barēndēran bir 

veri tabanēdēr. T¿rke iin WordNet 2001-2004 yēllarē arasēnda geliĸtirilmiĸtir. T¿rke WordNet diĵer 

dillere kēyasla ieriĵi azdēr ve veri tabanē aēk eriĸime kapalēdēr. SentiWordNet: Duygu sºzl¿kleri 

incelendiĵinde en yaygēn kullanēma sahip olan SentiWordNetôtir. WordNet ¿zerine kurgulanmēĸ bir 

duygu sºzl¿ĵ¿d¿r. SentiTurkNet: T¿rke kelimeler iin geliĸtirilmiĸ bir duygu sºzl¿ĵ¿d¿r. 

 

2.4.3. Makine ¥ĵrenmesi Temelli Yaklaĸēm 

BERT: ñBidirectional Encoder Representations from Transformersò ifadelerinin baĸ harflerinden 

oluĸan BERT algoritmasē, 2018 yēlēnda Google tarafēndan geliĸtirilen doĵal dil iĸleme (NLP) ºn eĵitimi 

iin Transformer (derin ºĵrenme modeli) tabanlē bir makine ºĵrenimi tekniĵidir. 2015 yēlēnda Rankbrain 

algoritmasē ile makine ºĵrenmesini destekleyerek arama sonularēnē iyileĸtirmiĸtir. 2019 yēlēnda BERT 

g¿ncellemesi ile sorgu c¿mlelerini kelime olarak deĵil c¿mle olarak ele almaya baĸlamēĸtēr [13,6,14]. 

Torchtext: PyTorch iin, doĵal dil iĸleme (NLP) araĸtērmasēnē ve makine ºĵrenimini geliĸtirmeyi 

hēzlandērmak iin tasarlanmēĸ, yaygēn olarak kullanēlan veri k¿meleri ve temel ºn iĸleme ardēĸēk 

d¿zenleri gibi metin verileriyle alēĸmak iin temel bileĸenleri saĵlayan bir alan k¿t¿phanesidir. 

TextBlob: NLTKônēn uzantēsēdēr. TextBlob aracēlēĵēyla NLTKônēn birok iĸlevine basitleĸtirilmiĸ bir 

ĸekilde eriĸebiliriz. APIôleri aracēlēĵēyla diĵer programlama dilleriyle sorunsuz entegrasyon sunar. 

 

2.4.4. Derin ¥ĵrenme 

PyTorch: Doĵal dil iĸleme gºrevlerini gerekleĸtirmek iin yapēlmēĸ derin ºĵrenme k¿t¿phanesidir. 

 

3. UYGULAMA  

Metin tabanlē duygu analizi alēĸmasēnda kullanēlan materyal ve gerekleĸtirme yºntemleri aĸaĵēda 

anlatēlmēĸtēr. Twitter API ¿st¿nden veri ekme, veri ºn iĸleme, sºzl¿k tabanlē duygu analizi, makine 

ºĵrenmesi tabanlē modeller ve hazēr NLP modelleri ¿st¿nde durulmuĸtur. Bu alēĸmadaki uygulamanēn 

ana amacē T¿rke NLP alēĸmalarēnē irdelemek, T¿rke NLP tekniklerinde literat¿r alēĸmasēnēn 

yapēlmasē ve bu tekniklerin uygulanmasēdēr.  

 

3.1. Veri Seti 

Veri seti, Twitter API ¿zerinden veri ekilerek oluĸturulmuĸtur. Tanēmlē tokenler ile Twitter APIôye 

eriĸerek veri ekilebilmektedir. Tweepy k¿t¿phanesi ile bu eriĸim ve sorgu iĸlemi ºrneĵi aĸaĵēda 

verilmiĸtir [15].  

 

 



 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

101 

auth = tweepy.OAuthHandler (consumer_key,consumer_secret) 

auth.set_access_token(access_token,access_token_secret) 

api = tweepy.API(auth) 

 

3.1.1 Tweet ¢ekmek 

Twitter API baĵlantēlarē yapēlēktan sonra tweet arama fonksiyonuna aranacak deĵer gºnderilir. Bu deĵer 

Twitter API ¿st¿nden ara fonksiyonu ile alēĸēyor ve geriye deĵer dºnd¿r¿r [15]. Kodlar; 

 

cursor = tweepy.Cursor(api.search_tweets, q=arananTweet, result_type="new", lang='tr', 

tweet_mode="extended" ).items(150) 

 

Tweepy nesnesi ierisindeki ñCursorò ile arama yapēlmasēnēn nedeni API iĸlem kēsētēndan kurtulmak 

iindir. Ķstenilen arg¿manlar girilerek arama yapēlēr.  

 

3.1.2 Veri Seti Kayēt Etmek 

Twitter APIôden alēnan veriler dataset oluĸturularak ñcsvò formatēnda kayēt edilir. Oluĸturulan bu dosya 

daha sonra ºn iĸlemlerden geirilerek duygu analizi yapmak iin kullanēlēr. Alēnan verilerin dataset 

olarak kayēt edildiĵi kodlar ĸºyledir; 

 

DataSet = pd.DataFrame() 

DataSet['Kullanēcē_Adē'] = [tweet.user.name for tweet in tweets] 

DataSet['Tweet_Tarih'] = [tweet.created_at for tweet in tweets]  

DataSet['Tweet'] = [tweet.full_text for tweet in tweets] 

DataSet.to_csv('Dataset.csv') 

 

Gelen tweetler duygu analizi yapmak iin uygun deĵiller. Kullanēcē adlarē, hastagler, Url uzantēlarē 

duygusal bir ifade belirtmez. Yanlēĸ kelime yazēmlarē, birden farklē dilde yazēlan ierikler hatalē ēktē 

alēnmasēna neden olur. Bunun gibi problemler iin ºn iĸlemler yapēlēr ve istenmeyen durumlarēn en aza 

indirilmesine alēĸēlēr.  

 

3.1.3. Veri ¥n Ķĸleme 

Twitterôdan alēnan veri kirli bir veri olduĵu iin birka adēmdan geirerek uygun hale getirilir. Veri ºn 

iĸlemi doĵru sonu almak iin ok ºnemlidir [6,16]. 

 

3.1.3.1. Tweet Temizleme 

Tweet temizleme fonksiyonun amacē tweet ierisindeki url, kullanēcē adē, emoji, sayē, hastagler kēsacasē 

duygu ifade etmeyen ieriklerin temizlendiĵi kēsēmdēr. Bunu yaparken Python ñreò k¿t¿phanesinden 

yararlanēlmēĸtēr. Temizlemek istenilen ierikler belirlenerek her tweet iin fonksiyonda yeni sonu 

ēkarēlēr. Burada dikkat edilmesi gereken noktalardan birisi de yeni sonucun b¿t¿n harflerini k¿¿k 

harfle yazēlmasēdēr. Bunun nedeni b¿y¿k, k¿¿k harf yazēmēna gºre farklē bir kelime olarak 

algēlanmamasēnē saĵlamaktēr [16]. 

 

pattern = re.compile ('http[s]?://(?:[a-zA-Z0-9ĵ¿ĸºēĶĴ¦ķ¥¢] |[$-_@.&+] |[!* \(\),]|(?:%[0-9a-

fA-F]))+ |#[a-zA-Z0-9ĵ¿ĸºēĶĴ¦ķ¥¢]+ |$[a-zA-Zĵ¿ĸºēĶĴ¦ķ¥¢]+ |@[a-zA-Z0-

9ĵ¿ĸºēĶĴ¦ķ¥¢_]+ |[,.^_$*%-; !?ô"ñò:=|é#]+ |\n+ |amp[\s]+ |gt;') 

for index in range (len(data)): 

   data["Tweet_Clear"][index] = pattern.sub(' ', data[index]) 

   data["Tweet_Clear"][index] = data[index].lower()               

   data["Tweet_Clear"] = data["Tweet_Clear"].str.replace("[ \̂w\s]","") 

 

3.1.3.2. C¿mle Normalizasyonu 

Bu fonksiyonun amacē hatalē kelime yazēmē olan T¿rke c¿mlelerdeki hatalarē d¿zeltmektir. Bunu 

yaparken ñZemberekò k¿t¿phanesinden yararlanēlmēĸtēr. Zemberek k¿t¿phanesi, ºn iĸlemler iin 

geliĸtirilmiĸ bir k¿t¿phanedir. C¿mle normalizasyonu ve T¿rke durak kelimeleri temizleme gibi birok 

alanda hizmet vermektedir. 
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morphology = TurkishMorphology.create_with_defaults() 

normalizer = TurkishSentenceNormalizer(morphology) 

for index in range (len(data)): 

data[index] = normalizer.normalize(data[index].lower()) 

 

3.1.3.3. C¿mle ¢evirisi 

Bu fonksiyonun amacē T¿rke alēnan tweetleri Ķngilizce diline evirmektir. Bunun sebebi kullanēlacak 

bazē modellerin Ķngilizce dili ¿zerine geliĸtirildiĵi iin tweetler Ķngilizce olarak iĸlenmiĸtir. ¢eviri 

iĸlemini yaparken ñTextBlobò k¿t¿phanesinden yararlanēlmēĸtēr. 

 

for index in range(len(data)): 

   Ceviri_Blob = TextBlob(data[index]) 

   Eng_Blob = Ceviri_Blob.translate (from_lang='tr', to='en') 

   data["Tweet_Eng"][index] = Eng_Blob 

   data["Tweet_Eng"][index] = data["Tweet_Eng"][index].lower() 

 

3.1.3.4. Durak Kelime (Stop Words) 

Bu fonksiyonun amacē tweetlerdeki stop words kelimelerden kurtulmaktēr. Stop words kelime c¿mlede 

duygu ifade etmeyen ñandò, ñaò, ñorò gibi kelimlerdir. Bu iĸlemin yapēlmasēnēn sebebi gereksiz 

iĸlenecek veriden kurtulmak ve yanlēĸ sonu alēnmasēnē saĵlayacak ierikleri temizlemektir. Ķngilizce 

stop words kelimelerden ñnltk.corpusò -  ñstopwordsò k¿t¿phanesi kullanēlarak eleme yapēlmēĸtēr [6,16]. 

T¿rke stop words kelimelerden ise ñtrnlpò adlē T¿rke NLP k¿t¿phanesi ile kurtulunur. 

 

Ķngilizce: 

stop = st.words('english')  

data["Tweet_Ayrē_Eng"] = data["Tweet_Eng"].str.split() 

data["Tweet_Ayrē_Eng"] = data["Tweet_Ayrē_Eng"].apply(lambda x: [item for item in x if item 

not in stop]) 

data["Tweet_Ayrē_Eng"] = data["Tweet_Ayrē_Eng"].apply(lambda x: [item for item in x if item 

not in additional]) 

data["Tweet_Ayrē_Eng"] = data["Tweet_Ayrē_Eng"].str.join(" ") 

 

T¿rke: 

for index in range(len(data)): 

   data["Tweet_Ayrē_TR"][index] = simple_token(data[index], sw=stopwords) 

   data["Tweet_Ayrē_TR"] = data["Tweet_Ayrē_TR"].str.join(" ") 

 

3.1.3.5. Toxic C¿mle 

Bu fonksiyonun amacē T¿rke c¿mlelerde ñtoxicò ya da ñargoò ieren ierikleri bulmaktēr. Bunu 

yaparken ñtransformersò tarafēndan geliĸtirilen ñtoxic comment modelò adlē model kullanēlmēĸtēr. Bu 

model daha sonra kullanēlacak olan hazēr modeller ile aynē mantēkla alēĸmakta ve bu modeller iin ºn 

bir alēĸma olmasē iin kullanēlmēĸtēr. Makina ºĵrenmesi ile c¿mle analizi yapēlan modellerden sadece 

bir tanesidir. 
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model_path = "martin-ha/toxic-comment-model" 

tokenizer = AutoTokenizer.from_pretrained (model_path) 

model = AutoModelForSequenceClassification.from_pretrained(model_path) 

pipeline = TextClassificationPipeline (model=model, tokenizer=tokenizer) 

data["Tweet_Toxic"] = data["Tweet_Eng"] 

temp=data["Tweet_Clear"] 

for index in range(len(data)): 

   sonu = pipeline(str(data[index])) 

   if sonuc[0]['label']=="toxic": 

      data["Tweet_Toxic"][index]="Toxic" 

   else: 

      data["Tweet_Toxic"][index]="Toxic deĵil" 

 

3.1.3.6. Kelime Kºk Ķndirgeme 

Bu fonksiyonun amacē c¿mlelerdeki kelimelerin kºk¿n¿ almaktēr. Bunun yapēlmasēndaki ama; sºzl¿k 

temelli duygu analizi yapēlacaĵē zaman c¿mlenin mastar ekleri, oĵul ekleri gibi ekler y¿z¿nden farklē 

bir kelime olarak algēlanēyor olmasēdēr. ¥rneĵin, ñevò ve ñevlerò sºzc¿klerini farklē iki kelime olarak 

algēlanmaktadēr. Bu problemi ºzmek iin kelimelerin kºkleri alēnēr. Bunu yaparken T¿rke c¿mleler 

iin ñsnowballstemmerò k¿t¿phanesinin ñTurkishStemmerò ºzelliĵi kullanēlmēĸtēr [6,16]. Ķngilizce iin 

ise ñnltk.stem.porterò k¿t¿phanesinin ñPorterStemmerò ºzelliĵi kullanēlmēĸtēr.  

 

stemmertr = snowTurkish() 

stemmereng = PorterStemmer() 

stemmed_lists = [] 

for index in range(len(data)): 

   mini_l = [] 

   for text in data.loc[index].split(" "): 

      mini_l.append (stemmertr.stemWord(text)) 

      mini_l.append (stemmereng.stemWord(text)) 

   big_text=" " 

   for char in mini_l: 

      big_text = big_text + " " + char 

   stemmed_lists.append(big_text) 

DataSet['Kºk'] = stemmed_lists 

 

4.2. Duygu Analizi Teknikleri 

4.2.1 Sºzl¿k Temelli Yaklaĸēm 

4.2.1.1. TextBlob Sentiment 

TextBlob, NLP iin bir Python kitaplēĵēdēr. TextBlob, gºrevlerini gerekleĸtirmek iin Doĵal Dil Ara 

Kitini (NLTK) aktif olarak kullanēr. NLTK, birok sºzc¿ksel kaynaĵa kolay eriĸim saĵlayan ve 

kullanēcēlarēn sēnēflandērma, sēnēflandērma ve diĵer birok gºrevle alēĸmasēna izin veren bir 

k¿t¿phanedir. TextBlob, metinsel veriler ¿zerinde karmaĸēk analizleri ve iĸlemleri destekleyen basit bir 

kitaplēktēr. Sºzl¿ĵe dayalē yaklaĸēmlar bir duygu, anlamsal yºnelimi ve c¿mledeki her kelimenin 

yoĵunluĵu ile tanēmlanēr. Bu, negatif ve pozitif kelimeleri sēnēflandēran ºnceden tanēmlanmēĸ bir sºzl¿k 

gerektirir. Genel olarak, bir metin mesajē bir kelime torbasēyla temsil edilir. T¿m kelimelere bireysel 

puanlar atadēktan sonra, nihai duygu, t¿m duygularēn ortalamasēnēn alēnmasē gibi bazē havuzlama 

iĸlemleriyle hesaplanēr. 

 

pol=TextBlob(DataSet).sentiment.polarity 

if  pol>0.1: 

   return "Pozitif" 

elif pol<-0.1: 

   return "Negatif" 

else: 

   return "Nºtr" 
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TextBlob k¿t¿phanesi Ķngilizce olarak duygu analizi yapar, bu y¿zden TextBlob ile T¿rke tweetlerde 

duygu analizi yapabilmek iin tweetlerin evrilmiĸ hallerinin kullanēlmasē gereklidir. 

 

4.2.1.2. VADER Sentiment 

VADER, Valence Aware Dictionary and Sentiment Reasoner anlamēna gelir. Lexicon ve kurallara 

dayalē bir duyarlēlēk analiz k¿t¿phanesidir. K¿t¿phane, duygu analizi alanēnda yaygēn kullanēlēr. 

VADER basit bir kural tabanlē duyarlēlēk analizi yapar. Sºzc¿ksel ºzellikler listesi ve bunlarla ilgili 

duyarlēlēk ºl¿tlerinden oluĸur. Dilin gramer ve sºzdizimsel kullanēmēna dayanarak, metnin duyarlēlēĵēnē 

belirlemek iin kullanēlan birka kural oluĸturulmuĸtur. Sºzl¿k, temel olarak, her bir kelimeye pozitif 

deĵer veya negatif deĵer olarak semantik yºnelimli deĵerler atanan kelimelerin bir listesidir. 

 

sid_obj = SentimentIntensityAnalyzer() 

data=pd.read_csv('Dataset.csv') 

sentiment_result=[] 

for text in tqdm(data): 

   result = sid_obj.polarity_scores(text) 

   sentiment_result.append(result) 

Vader_Data = pd.DataFrame(sentiment_result) 

 

4.2.2. Makine ¥ĵrenmesi Temelli Yaklaĸēm 

4.2.2.1. BERT Model 

Veri seti alēĸmaya ºzg¿ oluĸturulduĵu iin ve BERT modelinin pop¿ler bir halde olmasēndan dolayē 

eĵitilmiĸ BERT modelleri ¿zerinde alēĸma yapēlmēĸtēr. BERT ift yºnl¿ NLP yaptēĵē ve y¿ksek 

doĵruluk oranē sunduĵu iin g¿n getike b¿y¿meye devam etmektedir [6,13,16]. Veri setinden 

oluĸturulan ve TextBlob sonularēnēn kayēt edilen veri setinde alēĸēlmēĸtēr.  

 

Model 1. 

ñbert-base-turkish-sentiment-casedò Modeli, T¿rke iin geliĸtirilmiĸ olan bu model BERT alt yapēsēnē 

kullanmaktadēr [13, 16]. Girilen c¿mle iin ñLABEL_1ò = Olumlu ve ñLABEL_0ò = Olumsuz olmak 

¿zere sonu dºnd¿r¿r. 

 

data = pd.read_csv('Dataset.csv') 

model = AutoModelForSequenceClassification.from_pretrained("savasy/bert-base-turkish-

sentiment-cased") 

tokenizer = AutoTokenizer.from_pretrained("savasy/bert-base-turkish-sentiment-cased") 

sentiment_analysis_pipeline = pipeline ("sentiment-analysis", tokenizer=tokenizer, 

model=model) 

sentiment_result=[] 

for text in tqdm(data): 

    result = sentiment_analysis_pipeline(text)[0] 

    sentiment_result.append(result) 

Bert_Data = pd.DataFrame(sentiment_result) 
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Model 2. 

ñbert-base-turkish-128k-uncased ñ Modeli, T¿rke iin geliĸtirilmiĸ olan bu model BERT alt yapēsēnē 

kullanmaktadēr [13,16]. 

 

data = pd.read_csv('Dataset.csv') 

model = AutoModelForSequenceClassification.from_pretrained("dbmdz/bert-base-turkish-

128k-uncased") 

tokenizer = AutoTokenizer.from_pretrained("dbmdz/bert-base-turkish-128k-uncased", 

do_lower_case=True) 

sentiment_analysis_pipeline= pipeline("sentiment-analysis", tokenizer=tokenizer, 

model=model) 

sentiment_result=[] 

for text in tqdm(data): 

    result = sentiment_analysis_pipeline(text)[0] 

    sentiment_result.append(result)         

Bert_128_Data = pd.DataFrame(sentiment_result) 

 

Model 3. 

ñbhadresh-savani/electra-base-emotionñ Modeli, T¿rke iin geliĸtirilmiĸ olan bu model BERT alt 

yapēsēnē kullanmaktadēr [13,16].  

 

data=pd.read_csv('Datasets.csv') 

tokenizer = ElectraTokenizer.from_pretrained("bhadresh-savani/electra-base-emotion") 

model = TFElectraForSequenceClassification.from_pretrained("bhadresh-savani/electra-base-

emotion") 

sentiment_result=[] 

for text in tqdm(data): 

    inputs = tokenizer(text, return_tensors="tf") 

    logits = model(**inputs).logits 

    predicted_class_id = int(tf.math.argmax(logits, axis=-1)[0]) 

    result=model.config.id2label[predicted_class_id] 

    sentiment_result.append(result) 

ElectraData = pd.DataFrame(sentiment_result) 

 

4.2.3. Model Geliĸtirmek 

Bu aĸamada ºrnek bir veri seti kullanarak duygu analizi modelleri geliĸtirilmiĸ ve doĵruluk skorlarē 

alēnmēĸtēr. Ama, duygularē belirli olan veri seti ile alēĸarak model eĵitmek ve denetimli makine 

ºĵrenmesi ¿st¿ne uygulama yapmaktēr [16]. Seilen veri setinde yine ºn iĸlemler, temizlik yapēlmēĸ ve 

birka farklē model ¿st¿nde eĵitim yapēlmēĸtēr. Kaggleôda apple ¿st¿ne atēlmēĸ tweetleri b¿nyesinde 

bulunduran bir veri seti ile alēĸēlmēĸtēr. Ķlk ºnce ºn iĸlemler yapēlēr ve ēktēlar alēnēr. Bu adēmlarēn tekrar 

anlatēlmasēna gerek yoktur. Kelimeler tokenize edilir ve metinler modeller iin hazērlanēr. Veri seti 

ñtrainò ve ñtestò olarak ayrēlēr. Train verileri 70% ve test verileri 30% olacak ĸekilde ayarlanmēĸtēr.  

Gºr¿leceĵi gibi test ve train verilerine ayērma iĸlemi ñtrain_test_splitò fonksiyonu ile yapēlmēĸtēr. ñyò 

deĵeri duygu durumunu iermekte, X durumu ise tweetlerini iermektedir. Ama metin olarak 

iĸlenemeyeceĵi iin tokenize edilip iĸleme alēnēr. 

 

y = pd.get_dummies (TestData["sentiment"]) 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.30, random_state=42) 

 

Sonular model iin ºzel alēĸma yapēlmadan vectºrize etmek, test/train ayrēlma iĸlemleri haricinde bir 

iĸlem gºrmeden yapēlmēĸtēr. Modeller ¿st¿ne alēĸēlmasē halinde sonular iyileĸmiĸtir. Bu yaklaĸēm 

hangi modelin daha iyi sonu vereceĵinin gºzlemlenmesi iin yapēlmēĸ bir testtir. En d¿ĸ¿k sonucu KNN 

modeli alērken, en iyi sonucu SVM modeli vermiĸtir. Bu durum aĸaĵēdaki tablo1ôde verilmiĸtir. 

Literat¿rde incelenen alēĸmalarda en ok kullanēlan modelin SVM ve RandomForest olduĵu 

gºzlemlenmiĸtir. 
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Tablo 1: Modellerin baĸarē sonularē 

Model AccuaryScore 

TfidfVectorizer, 

RandomForestClassifier 

77.66% 

LogisticRegression 77.66% 

LinearSVC 79.51% 

Decision Tree (CART) 72.75% 

K-NN 59.84% 

BaggingClassifier 74.80% 

AdaBoostClassifier 71.31% 

 

5. SONU¢ 

Duygu analizi, metinlerin ierisinde yer alan nesnelere, ¿r¿nlere ya da kurumlara iliĸkin gºr¿ĸ, duygu, 

fikir gibi ºznel bilgilerin, makine ºĵrenmesi, istatistik ve doĵal dil iĸleme gibi alanlardan teknik ve 

yºntemlerin kullanēlmasē ile sonu ēkarēlmasēnē amalayan bir araĸtērma dalēdēr. Duygu analizi, yapēsal 

olmayan ierikten, yapēsal, anlamlē ve kullanēĸlē bilgiler ēkarēlmasēnē hedefler. Bu alēĸmada Twitter 

API tarafēndan ekilen verilere ºn iĸlemler uygulanarak ¿zerinde alēĸēlmaya uygun hale getirilmiĸtir. 

Daha sonra sºzl¿k temelli, hazēr model ve makine ºĵrenmesi temelli yaklaĸēmlar ile duygu analizi 

yapēlarak olabildiĵince ok yºntem ile alēĸēlmēĸtēr. Bunlarēn neticesinde;  

¶ T¿rke Duygu Analizi konusunda daha ok sºzl¿k temelli yaklaĸēmlar kullanēlmēĸ ve bu alanda 

b¿y¿k bir eksiĵin olduĵu gºr¿lm¿ĸt¿r. 

¶ Sºzl¿k temelli yaklaĸēmlar g¿venilir sonular ¿retme de d¿ĸ¿k baĸarē deĵerine sahiptir. 

¶ Makine ºĵrenmesi modelleri doĵru eĵitildikleri taktirde yeterli sonular ¿retebilir niteliktedir. 

¶ Hazēr modeller yardēmēyla hēzlē bir ĸekilde Doĵal Dil Ķĸleme uygulamalarē geliĸtirilebilir, 

¶ GPU sistemleri sayesinde derin ºĵrenme modelleri ile alēĸarak y¿ksek doĵrulukta sonular 
¿retmek m¿mk¿nd¿r. Ancak hala mevcut yapē erevesinde model eĵitimleri hala ok uzun 

s¿rmektedir.  

¶ Doĵal Dil Ķĸleme alanēnda SVM, RandomForestClassifier ve LogisticRegression modelinin 
hēzlē ve g¿venli sonu ¿rettikleri gºzlemlenmiĸtir.  

 

Ķncelenen alēĸmalarda, diĵer dillerde yapēlan alēĸmalara kēyasla T¿rke metinler ¿zerinde yapēlan 

doĵal dil iĸleme alēĸmalarēnēn yetersiz olduĵu gºr¿ĸm¿ĸt¿r. Duygu analizi alēĸmalarēnēn geliĸime aēk 

olduĵu, ºzellikle derin ºĵrenme alanēnda yapēlan duygu analizi alēĸmalarēnēn ºnemli araĸtērma konularē 

haline geldiĵi, T¿rke metinler ¿zerinde derin ºĵrenme alēĸmalarēna ihtiya duyulduĵu gºr¿lm¿ĸt¿r. 

Sºzl¿k tabanlē yaklaĸēmlar anlamsal olarak iĸlenmediĵi ve baĵlam temelli deĵerlendirme iĸleminin 

yapēlmamasēndan dolayē istenen doĵruluk seviyesine sahip deĵildir. Makine ºĵrenmesi modellerinden 

SVM modeli ve RandomForest modeli doĵru sonu ¿retme de bir adēm daha ºnde olduklarē 

gºr¿lm¿ĸt¿r. Gelecek alēĸma olmasē noktasēnda derin ºĵrenme, yapay sinir aĵē modellerinin daha iyi 

sonu verdiĵinin analizi iin eĵitim ve derleme iĸlemlerinin hala ok uzun olmasēndan kaynaklē olarak 

y¿ksek performansa ve y¿ksek GPU ile derlenerek baĵlam temelli diyalog tabanlē metinsel duygu 

analizi alēĸmalarē yapēlabilir. Ayrēca aēklanabilir yapay zeka ile de ēkmēĸ olan duygu analiz yapēsēnēn 

aēklanabilirlik noktasēnēn deĵerlendirilmesi yapēlabilir.     
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¥zet  

Avrupa Birliĵi (AB) 11 Aralēk 2019 tarihinde yayēnladēĵē Avrupa Yeĸil Mutabakatē ile; 2050 yēlēnda ilk 

iklim-nºtr kēta olma hedefini ortaya koymuĸtur. Bu baĵlamda ilgili mutabakatta AB sanayisinin 

dºn¿ĸ¿m¿n¿ gerektiren yeni bir b¿y¿me stratejisinin geliĸtirileceĵi ve t¿m politikalarēnē iklim 

deĵiĸikliĵi ekseninde yeniden ĸekillendirileceĵi aēklanmēĸtēr. Avrupa Yeĸil Mutabakatē kapsamēnda 

gerekleĸtirilecek eylemler enerji, ulaĸēm, sanayi, finans, inĸaat, tarēm da dahil olmak ¿zere birok 

alanda AB ekonomisini yeniden ĸekillendirecek ve her geen yēl ivme kazanacak bir dºn¿ĸ¿m¿n 

temellerini oluĸturmaktadēr. Bu erevede T¿rkiye de 16.07.2021 tarihinde ñYeĸil Mutabakat Eylem 

Planēònē yayēnlamēĸtēr. ¦lke genelinde y¿ksek enerji t¿ketim deĵerlerine sahip olan Su ve Kanal 

Ķdareleri de ñYeĸil Mutabakat Eylem Planēò kapsamēnda eĸitli adēmlar atarak, enerjilerinin temiz enerji 

ile saĵlanmasē yolunda alēĸmalar yapmaktadēr. Bu alēĸmada; Balēkesir Ķli Pamuku Ķlesi Merkez Ķme 

Suyu Arētma tesisi ve evre arazilerinde GES kurulumu yapēlmasē halinde karbon salēnēmēna azaltēlmasē 

yºn¿nde saĵlanacak fayda ile su kanal idarelerinin temiz enerji ile enerji gereksinimlerini karĸēlamalarē 

halinde ēkan yatērēm maliyetlerinin analizleri incelenerek raporlaĸtērēlmēĸtēr.   

 

Anahtar Kelimeler: Balēkesir, Solar Enerji, G¿neĸ Enerjisi, Yeĸil Mutabakat 

 

SOLAR ENERGY IN WATER CHANNEL ADMINISTRATION: THE CASE OF  BALIKESĶR 
 

Abstract  

While the European Union (EU), with the European Green Consensus announced on 11 December 2019, 

set its target to be the first climate-neutral continent in 2050; At the same time, it has announced that it 

will adopt a new growth strategy that requires the transformation of its industry and that it will reshape 

all its policies on the axis of climate change. Relevant actions within the scope of the European Green 

Deal lay the foundations for a transformation that will reshape the EU economy, including energy, 

transport, industry, finance, construction, agriculture, and gain momentum with each passing year. In 

this context, our country published the ñGreen Reconciliation Action Planò on 16.07.2021. Water and 

channel Administrations, which have high energy consumption values throughout our country, are also 

working towards providing their energy with clean energy by taking various steps within the scope of 

the "Green Reconciliation Action Plan". In this study, the benefits of reducing carbon emissions in case 

of installing a SPP in Balēkesir Province Pamuku District Central Drinking Water Treatment Plant and 

its surrounding lands, and the investment costs incurred if the water channel administrations meet their 

clean energy and energy requirements were analyzed. 

Keywords: Balēkesir, Solar Energy, Green Deal 

 

1. GĶRĶķ 

Birleĸmiĸ Milletlerôin S¿rd¿r¿lebilir Kalkēnma Hedeflerini, ºzellikle de SKH (S¿rd¿r¿lebilir 

Kalkēnma Hedefleri) 13'¿ geliĸtirmeyi amalayan Paris Anlaĸmasē, Yeĸil Ķklim Fonu gibi yeĸil 

finansal mekanizmalarē g¿lendirmekte ve k¿resel sēcaklēk artēĸēnē sanayi ºncesi dºneme gºre 2ÁC'nin 

altēnda tutmayē benimsemekte ve 1,5ÁC ile sēnērlandērmaktadēr.1 

 

T¿rkiye, k¿resel sera gazē emisyonlarēnēn %55'ini oluĸturan en az 55 ¿lke tarafēndan imzalanan 4 

Kasēm 2016 tarihinde y¿r¿rl¿ĵe giren Paris Anlaĸmasē'nē, 175 ¿lkenin temsilcileriyle birlikte 22 Nisan 

2016 tarihinde New York'ta d¿zenlenen ¦st D¿zey Ķmza Tºreni'nde imzalamēĸtēr. Anlaĸma, T¿rkiye 

B¿y¿k Millet Meclisi tarafēndan 7 Ekim 2021 tarihli ve 31621 sayēlē Resm´ Gazete'de "Paris 
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Anlaĸmasē Onayēnēn Onaylanmasēna Ķliĸkin Kanunòun yayēmlanmasēyla T¿rkiye'de resmen y¿r¿rl¿ĵe 

girmiĸtir. "Ortak ama Farklēlaĸtērēlmēĸ Sorumluluklar ve Gºreceli Yetenekler" ilkesini benimseyerek, 

anlaĸmanēn taraflarēna kendi Ulusal Ķklim Deĵiĸikliĵi Stratejilerine m¿mk¿n olduĵunca katkēda 

bulunma fērsatē verilmektedir. Bu startejiler ēĸēĵēnda Balēkesir Su ve Kanalizasyon Ķdaresiône ait 

y¿ksek enerji giderini karĸēlamak adēna geliĸtirdiĵi g¿neĸ enerji santrali yatērēmēnēn gerekleĸmesi 

adēna Pamuku Ķme Suyu Arētma Tesisinin etrafēnda yer alan ¢evre ķehircilik ve Ķklim Deĵiĸikliĵi 

Bakanlēĵē Milli Emlak Genel M¿d¿rl¿ĵ¿ne baĵlē Hazine arazileri aday saha olarak belirlenmiĸtir. 

 

Bu alēĸmada Balēkesir ilinde kurulmasē planlanan g¿neĸ enerjisi santrali projesinin teknik ve finansal 

analizlerini, tahmini ¿retim kapasitelerine gºre yatērēmlarēnē ve iki farklē kurulu g¿c¿n yēllēk gelirleri 

karĸēlaĸtērēlmēĸ ve ĸebeke baĵlantē senaryolarē deĵerlendirilmiĸtir. Ayrēca, sermaye harcama maliyeti, 

odaklandēĵē ĸekliyle elektrik ¿retiminin seviyelendirilmiĸ maliyeti gºzden geirilmiĸ ve yatērēmēn 

finansal tablolarē paylaĸēlmēĸ, finansal fayda ve ēktēlarēna gºre ĸebeke baĵlantē tipi (daĵētēm sistemi 

veya iletim sistemi kullanēcēsē) avantajlarē ve dezavantajlarē paylaĸēlmēĸtēr. 

 

2. SE¢ĶLEN ARAZĶ ¥ZELLĶKLERĶ 

Balēkesir Ķli, Altēeyl¿l ilesi, Pamuku Mahallesi, 221/179 parselde bulunan Pamuku Merkez Ķme 

suyu Arētma Tesisi ve evre parselleri olan 221/4, 221/6,221/183 parselleri deĵerlendirilmiĸtir. Bºlge 

de Marmara Bºlgesi iklimi hakimdir. Belirtilen parsellerde yapēlan Jeolojik incelemeler neticesinde 

Algomera toprak yapēsēna sahip olduĵu anlaĸēlmēĸtēr. Bºlge 1.sēnēf deprem bºlgesi olup yakēnēndan aktif 

fay hattē gememektedir. Deprem yºnetmeliĵi kapsamēnda yapēlan ºl¿mlerde zemin sēnēfē ZC ñok sēkē 

kum, akēl ve sert kil tabakasēò sēnēfēnda olup sēvēlaĸma riski bulunmamaktadēr.  

 

 
 

3. T¦KETĶM ANALĶZLERĶ 

2019 yēlē mayēs ayē itibariyle y¿r¿rl¿ĵe giren Lisanssēz Elektrik ¦retim Yºnetmeliĵi kapsamēnda 

yenilenebilir enerji santrali kurma yetkisi ºzel sektºre sadece atē tipi uygulamalar iin verilmiĸtir. Bu 

yºnetmelik kapsamēnda arazi tipi g¿neĸ enerji santrali yatērēmlarē, ¿retim ve t¿ketiminin farklē ºl¿m 

noktasēndan baĵlandēĵē santral kurma hakkē sadece kamu kurum ve kuruluĸlarēna verilmiĸtir.  

 

Kamu kurum ve kuruluĸlarēna verilen ¿retim ve t¿ketimin farklē ºl¿m noktasēndan baĵlandēĵē santral 

kurma yetkisi nedeniyle tek bir coĵrafi bºlgede en ok enerji t¿ketimi olan kamu kurum ve 

Kuruluĸlarēnēn belediyeler olduĵu anlaĸēlmēĸtēr. Yºnetmelik sayesinde belediyelerin ºzellikle de su 

ve kanalizasyon idareleri en ok enerji giderine sahip iĸtirakleri olduĵu iin, su ve kanalizasyon 

idareleri yenilenebilir enerji yatērēmlarē iin proje geliĸtirmeye baĸlamēĸtēr. Balēkesir Su ve 

Kanalizasyon Ķdaresi yēllēk yaklaĸēk 125 GWh enerji t¿ketimi ile ok y¿ksek miktarda enerji giderine 

sahiptir ve ivedilikle bu enerji t¿ketimini karĸēlamak adēna enerji ¿retimine baĸlamasē gerekmektedir.  
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4. FOTOVOLTAĶK ENERJĶ ¦RETĶMĶ 

4.1. G¿neĸ Radyasyonu 

T¿rkiye'deki yenilenebilir enerji kaynaklarēnēn potansiyelinin belirlenmesine yºnelik alēĸmalar 

Enerji Ķĸleri Genel M¿d¿rl¿ĵ¿ tarafēndan y¿r¿t¿lmektedir. Enerji Ķĸleri Genel M¿d¿rl¿ĵ¿ g¿neĸ 

enerjisi potansiyelini belirlemeye yºnelik alēĸmalarē, 1968-1982 dºneminde Devlet Meteoroloji 

Ķĸleri Genel M¿d¿rl¿ĵ¿ (DMĶ) tarafēndan elde edilen g¿neĸ ēĸēĵē verilerinin deĵerlendirilmesiyle 

baĸlamēĸtēr. Bu deĵerlendirmede T¿rkiye'nin yēllēk ortalama g¿neĸ radyasyonu deĵeri 3,6 kWh/mĮ-

g¿n, g¿neĸ ēĸēĵē s¿resi ise 2.640 saattir. Bu alēĸmadan sonra g¿neĸ enerjisinin potansiyelini 

belirlemek amacēyla eĸitli illerde g¿neĸ gºzlem istasyonlarē kurulmuĸtur. Toplam 11 ilde yapēlan 

ºl¿mlerin oĵu ok kēsa dºnemleri kapsamaktadēr. Enerji Ķĸleri Genel M¿d¿rl¿ĵ¿ gºzlem 

istasyonlarēndan toplanan veriler ve Meteoroloji Ķĸleri Genel M¿d¿rl¿ĵ¿ verileri kullanēlarak bir 

g¿neĸ potansiyeli modeli geliĸtirilmiĸ ve GEPA oluĸturulmuĸtur. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2. Fotovoltaik Mod¿l 

Fotovoltaik h¿creler, g¿neĸ ēĸēnlarēnē doĵrudan elektrik enerjisine dºn¿ĸt¿rebilen, bakēmē kolay, 

hareketli ve mekanik paralarē olmayan uzun ºm¿rl¿ elektronik sistemlerden oluĸmaktadēr. 

Fotovoltaik h¿creleri yarē iletken maddelerden oluĸmaktadēr. Yarē iletken bir diyot olarak alēĸan 

Fotovoltaik h¿cresi, g¿neĸ ēĸēĵēnēn taĸēdēĵē enerjiyi doĵrudan elektrik enerjisine dºn¿ĸt¿rmek iin 

kullanēlmaktadēr. Fotovoltaik h¿creleri, fotovoltaik panelleri oluĸturmak iin seri ve paralel olarak 

birleĸtirilmektedir. Ticari fotovoltaik paneller, h¿crenin yapēsēna baĵlē olarak %21'e kadar verimlilik 

deĵerlerine yakēn deĵerlere sahip olacaklardēr. Fotovoltaik paneller, ince film ve kristal 

olabilmektedir. Kristal yapēlē fotovoltaik paneller avantajlarē ile ºne ēksa da kendi aralarēnda 

Monokristalin (Tek kristal) ve Polikristalin (¢oklu kristal) olarak ikiye ayrēlmaktadēr 

 

Monokristal fotovoltaik panellerdeki silikon, tek bir kristal silikondan oluĸtuĵu iin adlandērēlmēĸtēr. 

Fotovoltaik h¿cresi tek bir kristalden oluĸtuĵundan, elektronlarēn hareket etmesi iin daha fazla alan 

vardēr. Bu ºzellik monokristal panelleri daha verimli hale getirmektedir. 

 -
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Polikristalin fotovoltaik paneller, tek kristalli silikon yerine birden fazla silikon paranēn birlikte 

eritilmesiyle oluĸmaktadērlar. Benzer mantēkla, polikristalin fotovoltaik h¿creleri ok sayēda 

kristalden oluĸur, bu nedenle elektronlarēn hareket alanē monokristalin fotovoltaik h¿cresinden daha 

azdēr ve bu nedenle verimlilikleri daha d¿ĸ¿k olmaktadēr. 

 

PERC(Pasifleĸtirilmiĸ Yayēcē ve Arka H¿cre)  teknolojisi, uzun yēllardēr kullanēlan standart panel 

mimarisinden farklē bir mimari kullandēĵē iin adlandērēlmēĸtēr. Bu teknolojinin avantajē, arka y¿zeylerin 

yakēnēndaki ēĸēk yakalama oranēnē arttērmaktēr, bºylece fotovoltaik panel verimliliĵinde bir artēĸ 

olmaktadēr. Teknoloji, ĸu anda olduĵu gibi, ¿retim maliyetlerini d¿ĸ¿r¿rken, verimlilikte %1 oranēnda 

mutlak bir artēĸ saĵlamaktadēr. Yarēm H¿creli fotovoltaik paneller bºl¿nm¿ĸ fotovoltaik h¿crelerine 

sahiptir. Geleneksel 60 ve 72 h¿cre panelleri bu teknoloji ile 120 ve 144 yarēm h¿creye sahip olabilir. 

Fotovoltaik h¿creleri yarēya indirildiĵinde, mevcut deĵer de yarēya iner, direnten kaynaklanan kayēplar 

azalēr ve her h¿creden biraz daha fazla g¿ elde edilmektedir. K¿¿k h¿creleri etkileyen mekanik stres 

de azalacaĵē iin mikro kērēk riski de azalmaktadēr. Balēkesir Su ve Kanalizasyon Ķdaresi G¿neĸ Enerjisi 

Santrali'nde 550 Wp g¿c¿nde Monokristal yapēya sahip fotovoltaik paneller tercih edilmiĸtir. Bu 

paneller kristal yapēlē ince film panellerden, monokristal yapēlē polikristal panellerden, monokristal 

PERC mimarisine sahip Standart Monokristal mimarili panellerden daha ¿st¿n panellerden 

oluĸmaktadēr. 

 

4.3. Eviriciler 
Elektrik g¿c¿ dºn¿ĸ¿m elemanē olarak tanēmlanabilen invertºre inverter denir. Eviriciler, herhangi bir 

DC (Doĵru Akēm) kaynaĵēndan voltajē iĸleyerek sabit veya deĵiĸken genlik ve frekans AC (Alternatif 

Akēm) voltajē elde etmek iin kullanēlan g¿ elektroniĵi devreleridir. DC/AC'nin dºn¿ĸt¿r¿lmesine ek 

olarak, invertºrlerin amacē sistem kesintilerini, dalgalanmalarē, dengesizlikleri, harmonikleri ºnlemek 

ve sistemin daha verimli alēĸmasēnē saĵlamaktēr. G¿neĸ enerjisi santrallerinde kullanēlan inverterlerin 

seiminde standartlarēn gerektirdiĵi g¿venlik ve dayanēklēlēk dēĸēndaki en ºnemli faktºrler MPPT 

(Maximum Power Point Tracking) giriĸ sayēsē, MPPT alēĸma aralēĵē, inverter verimlilik eĵrileri, 

inverter DC maksimum y¿k limitidir. 

 

4.4. Tasarēm 

39.53Ü Enlem 27.88Ü Boylamēnda 137m rakēmēndaki bºlge iin yēllēkminimum ēĸēnēm 1400kWh/mĮ 

ile 1550kWh/mĮ arasēnda deĵiĸmekte ve tesis iin 98180 adet PV panel 410 adet evirici kullanēlmasē 

ºngºr¿lm¿ĸ olup toplam nominal g¿ olarak 54MWp deĵerine ulaĸēlmēĸtēr.Tesiste 40 yatay panelli, 

10 horizontal ve 4 dikey tablalar kullanēlmēĸtēr. Masalarēn yani panellerin eĵimi, T¿rkiye iin optimum 

eĵim deĵeri olan 30Á olarak belirlenmekte ve bu sayede paneller sabit bir aēda olsalar bile yēl boyunca 

deĵiĸen g¿neĸ y¿ksekliklerinden en y¿ksek faydayē saĵlayabileceklerdir. Masalar arasēnda 6 metre 

boĸluk bulunmaktadēr. Bu serinin yeterliliĵi, PVsyst programē aracēlēĵēyla 3D modellenmiĸ tesis gºlge 

kontrol¿ ile test edilmiĸtir. 3,8 metrelik masa alanēnēn sadece en kēsa g¿n olarak bilinen 21 Aralēk saat 

16:00'dan sonra bir miktar gºlgeye neden olduĵu gºzlemlenmiĸtir ve bu da enerji ¿retiminde ºnemli 

bir azalmaya neden olmaz. 

 

Tesis uygulamasēnda kullanēlan Balēkesir Su ve Kanalizasyon Ķdaresiônin 1355 aboneliĵinin tamamē 

mesken tipi abonelikler olup, Ķdare tarafēndan sunulan verilere gºre yēllēk toplam t¿ketim miktarē 

86.000 MWh civarēndadēr. PVsyst programē ile kurulmasē planlanan tesis yēllēk 85.920MWh 

¿retebileceĵi hesaplanmēĸtēr.Tesisin yatērēm maliyetleri ile ¿retilen enerji bedelleri kēyaslandēĵēnda 

7,6 yēl iinde amorti etmesi beklenmektedir. 

 

3. SONU¢  

Planlanan yatērēmēn hayata geirilebilmesi iin;  

1)Kamulaĸtērma iĸlemlerinin tamamlanmasē gerektiĵinden kamulaĸtērma iĸlemlerinin 

tamamlanamamasē yatērēmēn hayata geirilememesi iin b¿y¿k bir risk oluĸturmaktadēr. 

2)Daĵētēm veya iletim sistemi baĵlantēsē iin yetkili kuruluĸlardan izinler alēnmalē ve tesisin sisteme 

baĵlanmasē iin ilave alt yapē yatērēmlarē yapēlmalēdēr.  
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3)Yēllēk bazda ¿retilen enerji Kurumun t¿m ihtiyacēnē karĸēlayabilecek durumda olmasēna raĵmen 

tesislerin 7 g¿n 24 saat kuralēna gºre alēĸtēĵē gºz ºn¿ne alēndēĵēnda depolama sistemi ilavesi gerektiĵi 

aĸikardēr. 

 

4. TARTIķMA 

T¿rkiyeônin ekonomik koĸullarē ve enerji piyasasēndaki artēĸlar deĵerlendirildiĵinde yatērēmēn ivedilikle 

hayata geirilmesi kurum aēsēndan avantaj saĵlayacak olup tesisin depolama ieren bir sistem ile 

tasarlanmasē halinde sēfēr karbon hedefine ulaĸēlmasē m¿mk¿n olabilecektir. 
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¥zet 

1,2,4-Tiyadiazoller, d¿ĸ¿k aromatiklik ve zayēf bir O-N baĵēnēn varlēĵē ile karakterize edilen ve geniĸ 

apta alēĸēlan hetero halkalē bileĸiklerdir. Tēbbi kimyada en sēk karĸēlaĸēlan nitrojen heterosikliklerinden 

biri olan tiyadiazoller ok geniĸ biyolojik aktiviteye sahiptirler. ¥rnek vermek istersek, antiviral, sedatif-

hipnotik ve merkezi sinir sistemi (CNS) depresanē, analjezik ve antiinflamatuar, antibakteriyel ve 

antidiyabetik, antimikrobiyal, antit¿mºr, antifungal v.b. gibi. Bu alēĸmanēn amacē bºylesine ºnemli 

ºzellikler gºsteren tiyadiazol hetero halkalē ailesine ait 10 farklē s¿bstit¿entle 4-(s¿bstit¿e fenil)-3-fenil-

1,2,4- tiyadiazol-5(4H)-on t¿revi bileĸiĵin ºnce optimizasyonunu gerekleĸtirmek, ardēndan da 13C 

NMR kimyasal kayma deĵerlerinin hesaplamasē ve bu hesaplanan teorik 13C NMR kimyasal kayma 

deĵerleri ¿zerinde s¿bstit¿ent etki alēĸmasē yapmaktēr. Yapēlan hesaplamalarēn tamamē bir elektronik 

yapē modelleme yazēlēmē olan Gaussian 09W kullanēlarak gerekleĸtirilmiĸtir. Gauss View 5.0.9 

yardēmēyla da hesaplama ve inceleme yapēlan molek¿llerin geometrileri hazērlanmēĸtēr. Molek¿llerin 

teorik hesaplamalarē Yoĵunluk Fonksiyoneli Kuramē (YFK) ve Lee-Yang-Par, korelasyon enerjili 3 

parametreli Becke karma modeli olan B3LYP yºntemi ve 6-311++G(2d,2p) temel baz seti ultra ince bir 

entegrasyon grid kullanēlarak yapēlmēĸtēr. Teorik 13C NMR spektrumlarēnēn hesaplanmasēnda ºz¿c¿ 

olarak kloroform kullanēlmēĸtēr. 

 

Anahtar Kelimeler:  Tiyadiazole, S¿bstit¿ent etki, 13C-NMR, DFT, GIAO 

 

SUBSTĶTUENT EFFECT STUDY WĶTH THEORETĶCAL 13C-NMR CHEMĶCAL SHĶFTS 

(SCS) ON THE 1,2,4-THĶADĶAZOLE RĶNG 

 

Abstract 

1,2,4-Thiadiazoles are widely studied heterocyclic compounds characterized by low aromaticity and the 

presence of a weak O-N bond. Thiadiazoles, one of the most common nitrogen heterocycles in medicinal 

chemistry, have a wide range of biological activity. For example, antiviral, sedative-hypnotic and central 

nervous system (CNS) depressant, analgesic and anti-inflammatory, antibacterial and antidiabetic, 

antimicrobial, antitumor, antifungal etc. like. The aim of this study is to perform the optimization of 10 

different substituents 4-(substituted phenyl)-3-phenyl-1,2,4-thiadiazol-5(4H)-one derivative compound 

belonging to the thiadiazole heterocyclic family, which has such important properties. Then, the 

calculation of 13C NMR chemical shift values and the substituent effect study on these calculated 

theoretical 13C NMR chemical shift values. All of the calculations were made using Gaussian 09W, an 

electronic structure modeling software. With the help of Gauss View 5.0.9, the geometries of the 

molecules that were calculated and analyzed were prepared. Theoretical calculations of the molecules 

were made using Density Functional Theory (DFT) and Lee-Yang-Par, the B3LYP method, which is a 

3-parameter Becke mixed model with correlation energy, and an ultra-thin integration grid with the 6-

311++G(2d,2p) fundamental basis set. Chloroform was used as a solvent for the calculation of teoretical 
13C NMR spectra. 

 

Keywords: Thiadiazole, Substituent effect, 13C-NMR, DFT, GIAO 

 

1. GĶRĶķ 

Kimya bir laboratuvar bilimi iken hesaplamalē kimya, kimyanēn bilgisayar ortamēnda atomik ve 

molek¿ler boyutta modellenmesidir. Hesaplamalē kimya sayesinde laboratuvar deneyleri yapmadan da 

about:blank
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kimya ¿zerinde araĸtērmalarēn yapēlmasē m¿mk¿n hale gelmiĸtir. Bu alēĸmamēzda Gauss View 5.0.9 

kullanarak, inceleme yapēlan molek¿llerin geometrileri hazērlanmēĸ ve ardēndan elektronik yapē 

modelleme yazēlēmē olan Gaussian 09W kullanēlarak optimizasyon ve teorik 13C-NMR kimyasal kayma 

deĵerleri hesaplanmēĸtēr. Tiyadiazol, beĸ ¿yeli heterosiklik organik bir bileĸiktir. Yapēsēnda hem 

elektron ekici (-S) hem de elektron verici bir grup (-C=N) olmasēndan dolayē, kimyasal reaksiyonlara 

karĸē olduka reaktiftir (Tahtacē, 2017). Bu bileĸiklerin eĸitli biyolojik aktivite gºsterdikleri uzun 

yēllardēr bilinmektedir. Bu aktiviteleri sēralamak istersek antiviral (Chen ve ark., 2010), sedatif-hipnotik 

ve merkezi sinir sistemi (CNS) depresanē (Jatav ve ark., 2008), analjezik ve antiinflamatuar (Singh ve 

ark., 2011), antibakteriyel (Camoutsis ve ark., 2010), antimikrobiyal (Tahghighi ve ark., 2021), 

antit¿mºr (Zhao ve ark., 2014), antifungal (Chen ve ark., 2007), antihelmintik (Marin ve ark., 1992), 

antikanser (Sridhar ve ark., 2020), antioksidant (Khan ve ark., 2010), antit¿berk¿ler (Oru ve ark., 2004) 

v.s. Bu kadar ºnemli aktiviteler gºstermesi nedeniyle tiyadiazol halkasēnē alēĸmamēzda hedef molek¿l 

olarak belirledik. On deĵiĸik substituent kullanarak teorik kimyasal kayma deĵerlerini hesapladēk. 

Hesaplanan teorik kimyasal kayma deĵerleri Tablo 1ôde verilmiĸtir.  

 

2. MATERYAL VE METOD  

T¿m kuantum kimyasal hesaplamalar Gaussian 09W (Frisch ve ark., 2010) programē kullanēlarak 

gerekleĸtirildi. Gausview 5.0 (Frisch ve ark., 2001) programē kullanēlarak ise molek¿llere ait 

modellemeler ve hesaplama sonularēnēn incelenmesi gerekleĸtirildi. T¿m 4-(s¿bstit¿e fenil)-3-fenil-

1,2,4- tiyadiazol-5(4H)-on t¿revlerine ait molek¿llere ait DFT (Parr ve ark., 1989) hesaplamalarē Lee-

Yang-Par, korelayon enerjili 3 parametreli Becke karma modeli olan B3LYP (Becke ve ark., 1993) 

yºntemi ve 6-311++g(2d,2p) temel seti kullanēlarak gerekleĸtirildi. Molek¿l geometrileri, 

integral=grid=ultrafine ve opt=verytight anahtar kelimelerinin kullanēmē ile gaz fazēnda optimize edildi. 

GIAO (Ditchfield, 1974) metodu kullanēlarak hesaplanan baĵēl 13C-NMR kimyasal kaymalarēna aynē 

teorik seviyede hesaplanan TMS perdeleme deĵeri (184.19) kullanēlarak atēfta bulunuldu. GIAO 

hesaplamalarē IEFPCM (Tomasi ve ark., 2005) modeli kullanēlarak kloroform ºz¿c¿s¿ seilerek 

kullanēlarak gerekleĸtirildi. 

 

ķekil 1. 1,2,4- tiyadiazol-5(4H)-on t¿revi bileĸiklerde deĵiĸen s¿bstit¿entler. 

 

 

3. TARTIķMA 
13C-NMR kimyasal kayma deĵerleri s¿bstit¿entlerin ind¿ktif ve mezomerik etkilerinden g¿l¿ bir 

ĸekilde etkilenir, baĸka bir ifadeyle ilgilenilen karbondaki elektron yoĵunluĵu ile direkt alakalēdēr. On 

farklē s¿bstit¿ent baĵlē 4-(s¿bstit¿e fenil)-3-fenil-1,2,4- tiyadiazol-5(4H)-on t¿revi bileĸiklerde 

ilgilenilen karbon atomlarē C=N ve C=O karbon atomlarēdēr. Deĵiĸen s¿bstit¿entler tiyadiazol 

halkasēndaki azota baĵlē fenil halkasēndadēr (ķekil 1). ¢alēĸēlan 1,2,4-Tiyadiazol t¿revi bileĸiklerde C=N 

ve C=O karbonlarēna ait teorik 13C NMR kimyasal kayma deĵerleri Tablo 1'de gºsterilmektedir. Tablo 

1'deki teorik 13C NMR kimyasal kayma deĵerleri incelendiĵinde, ilgilenilen karbon atomlarēnēn 

kimyasal kayma deĵerlerinin fenil halkasē ¿zerindeki s¿bstit¿entin elektronik ºzelliklerine baĵlē olduĵu 

gºr¿l¿r. Elektron eken ve elektron salan s¿bstit¿entler, kimyasal kaymalarda bir deĵiĸikliĵe neden 

olmaktadēr. Ķncelenen seride C=O karbonuna ait kimyasal kayma aralēĵē 0,712 ppm (188,9485 ile 

188,2365 ppm) iken C=N karbonuna ait kimyasal kayma aralēĵē sadece 0,6099 ppm (164.9148'den 
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164.3049 ppm) dir. Bu durum C=O karbonunda aril halkasēndaki s¿bstit¿entlerin etkisinin C=N 

karbonuna gºre daha baskēn olduĵu ĸeklinde yorumlanabilir. 

 

Tablo 1. 1,2,4- tiyadiazol-5(4H)-on bileĸiklerinde ilgilenilen karbonlara ait teorik kimyasal kayma 

deĵerleri. 

Substituent(x)  (C=O) ppm  (C=N) ppm  

a. (H) 188.6937 164.6937 

b. (p-CH3) 188.7465 164.7852 

c. (p-OCH3) 188.9485 164.9148 

d. (p-Br) 188.4058 164.4532 

e. (p-F) 188.6373 164.5754 

f. (p-Cl) 188.4788 164.4411 

g. (p-CF3) 188.2365 164.3300 

h. (m-CF3) 188.3951 164.3281 

i. (m-F) 188.3374 164.3049 

j. (m-Cl) 188.3490 164.3371 

 

S¿bstit¿ent alēĸmasē SSP (tekli s¿bstituent parametre) (Eĸitlik 1) yºntemi ile eĸitlik 1 kullanēlarak, tekli 

korelasyon analizi yapēldē. T¿m korelasyonlar iin negatif ɟ deĵerleri bulundu. Bu negative deĵerler ters 

s¿bstit¿ent etkiyi iĸaret etmektedir. 

Tekli s¿bstit¿ent parameter eĸitliĵi: 

 

ŭ = ɟ ů (ů+, ů- )  + h                           (1) 

 

Eĸitlik 1ôde ŭ teorik kimyasal kayma deĵerlerini, ɟ eĵimi, ů Hammett s¿bstit¿ent sabitlerini (Hansch ve 

ark., 1991), ů+ ve ů- Brown Okamoto s¿bstit¿ent sabitlerini ve h ise kesim noktasēnē ifade etmektedir. 

Eĸitlik 1ôe gºre 4-(s¿bstit¿e fenil)-3-fenil-1,2,4-tiyadiazol-5(4H)-on t¿revi bileĸiklere ait C=O ve C=N 

karbonlarēna ait teorik 13C-NMR kimyasal kayma deĵerleri (ppm) ile Hammett ve Brown-Okamoto 

s¿bstit¿ent sabitlerini gºre yapēlan tekli korelasyon analiz sonularē Tablo 2óde verilmiĸtir.  

 

Tablo 2.  1,2,4- tiyadiazol-5(4H)-on t¿revi bileĸiklere ait teorik 13C NMR kimyasal kayma deĵerleri 

(ppm) ile eĸitlik 1ôe gºre yapēlan tekli regresyon analiz sonularē. 

   C Sbt. ɟ  h r  n 

C=O ů -0,8251Ñ0.0675 188.6681Ñ0.0207 -0.9742 10 

C=O  ů+ -0,5310Ñ0.0686 188.5705Ñ0.0274 -0.9608 7 

C=O  ů- -0,7471Ñ0.0917 188.6597Ñ0.0273 -0.9643 7 

C=N ů -0,6308Ñ0.1177 164.6558Ñ0.0350 -0.9229 10 

C=N  ů+ -0,4580Ñ0.0675 164.5801Ñ0.0299 -0.9394 7 

C=N  ů- -0,7953Ñ0.0689 164.6563Ñ0.0211 -0.9713 7 

 

Elde edilen korelasyon katsayēlarē (r Ó 0.8) tatmin edici korelasyonu iĸaret etmektedir. Eĵimlerin 

hepsinin negatif olmasē ters s¿bstit¿ent etkiyi ifade etmektedir. C=O karbonu iin bulunan korelasyon 

katsayēsēnēn C=N karbonu iin elde edilen korelasyon katsayēsēndan b¿y¿k olmasēnē deĵiĸen 

s¿bstit¿entlerin, C=O karbonuna daha yakēn olmasēyla aēklanabilir. Ters s¿bstit¿ent etki, 13C NMR 

spektrumunda normalde elektron ekici s¿bstit¿entlerle d¿ĸ¿k alana, elektron salan s¿bstit¿entler 

y¿ksek alana kayma beklenirken tam tersi durumun gºr¿lmesidir. Yapēlan korelasyon analizine ait 

grafik izimleri C=O karbonu iin ķekil 2ôde, C=N karbonu iin ķekil 3ôde verilmiĸtir. 
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ķekil 2. 1,2,4- tiyadiazol-5(4H)-on t¿revi bileĸiklerde C=O karbonuna ait korelasyon grafikleri. 

 

 
 

ķekil 3. 1,2,4- tiyadiazol-5(4H)-on t¿revi bileĸiklerde C=N karbonuna ait  korelasyon grafikleri 

 

4. SONU¢ 

Bu alēĸmada 1,2,4- tiyadiazol-5(4H)-on t¿revi bileĸikler yapēlan teorik hesaplarla elde edilen C=O ve 

C=N karbonlarēna ait teorik 13C NMR kimyasal kayma deĵerleri iin yapēlan tekli regresyon analizi 

sonlarēna gºre ters substituent etki bulunmuĸtur. Korelasyon katsayēsē deĵerlerine gºre tatmin edici 

korelasyon tespit edilmiĸtir. Hesaplamalē kimya laboratuarda uzun alēĸmalar sonuu elde edilebilecek 

sonulara kēsa zamanda ulaĸabilmektedir. Bu alēĸmadan elde edilen sonuca gºre 4-(s¿bstit¿e fenil)-3-

fenil-1,2,4- tiyadiazol-5(4H)-on t¿revi bileĸikler laboratuarda sentezlenirse, deneysel 13C-NMR 

kimyasal kayma deĵerleri ¿zerindede substituent etki alēĸēlabilir ve anlamlē sonular elde edilebilir. 
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Abstract  

This study conducted a detailed analysis of the structural and mechanical properties of the Dirac 

Semimetal BaGa4 using Density Functional Theory and Quantum Espresso Code, which is the first of 

its kind. The obtained data was found to be consistent with the experimental lattice parameters reported 

in the literature. The calculated elastic constants satisfied the mechanical stability conditions for the 

tetragonal structure, which enabled the determination of various material properties such as Bulk 

Modulus, B/G ratio, Shear ratio, Poissonôs ratio, Debye Temperature, and Minimum thermal 

conductivity. The results indicated that the material exhibits brittle behavior and has dominant ionic 

character in its bonding mechanism. This study provides valuable information for three-dimensional 

Dirac semimetals and will pave the way for promising experimental studies in electronics. 

 

Keywords: Density Functional Theory, Elastic constants, semimetals 

 

1. INTRODUCTION  

The discovery of Topological Semimetals (TS) sheds light on the emergence of a new and unique field. 

In general, TS can be divided into three categories: Weyl semimetal, nodal-line semimetal, and three-

dimensional Dirac semimetal (3DM). The 3DM, also known as three-dimensional Graphene, exhibits a 

fourfold degeneracy where the valence and conduction bands touch each other at certain points in the 

reciprocal lattice space. Along the entire reciprocal lattice space, it possesses a linear band structure 

emanating from this point of degeneracy, forming a structure resembling two touching cones with sharp 

edges in three dimensions. This characteristic sets 3DM materials apart.  

 

Examples of such materials in the literature include A3Bi (A=Na, K, Rb), YAuTe (Y=Na, K, Rb), BaXBi 

(X=Cu, Ag, Au), CaAgBi (Du et al., 2015; Wang et al., 2012; Xu et al., 2022). 3DMs exhibit variations 

in the shape of the cones they form. They are generally categorized into type 1 and type 2. Materials 

that display both characteristics are referred to as Critical 3DMs, and KMgBi is one such material (Le 

et al., 2017). Another characteristic of KMgBi is its potential utility in thermoelectric materials. BaGa4 

is another example of 3DM (Haarmann et al., 2011; Makamura et al., 2016). These crystals are suitable 

for converting heat into electricity or vice versa (Zhu et al., 2015). The performance of these materials 

is determined by performance criteria, which include high temperature, high Seebeck coefficient, high 

electrical conductivity, and low thermal conductivity. In this study, the structural and elastic properties 

of BaGA4 were investigated through calculations based on density functional theory. 

 

2. METHODS 

In this study, the Quantum-Espresso code was used, which is based on Density Functional Theory 

(Giannozzi et al., 2009; Hohenberg and Kohn, 1964; Kohn and Sham, 1965). The Generalized Gradient 

Approximation (GGA) with the Perdew-Burke-Ernzerhof (PBE) functional was employed for the 

exchange-correlation and mutual interaction (Perdew et al., 1996). The GBRV-ultrasoft potential was 

utilized due to its closer agreement with experimental results (Garrity et al., 2014). A plane-wave cutoff 

energy of 50 Ry was chosen, and a 10x10x8 Monkhorst-Pack k-point mesh was used for the Brillouin 

zone sampling. Charge calculations were performed using the Bader method (Tang et al., 2009). 

Tetragonal crystals have 6 independent elastic constants: C11, C12, C13, C33, C44, and C66. These constants 

were obtained using the thermo_pw program, which can be integrated with Quantum Espresso. 

 

3. RESULTS 

BaGa4 possesses a body-centered tetragonal structure. It contains 5 atoms in its unit cell. The Wyckoff 

group is 139. Ba and Ga atoms are located at positions 2a (0.0, 0.0, 0.00), Ga1 4e (0.0, 0.0, 0.38), and 

Ga2 4d (0.0, 0.5, 0.25), respectively. The crystal structure is illustrated in Figure 1.  
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By varying the values of a and c, the lowest energy state was obtained. The corresponding values for 

this state are provided in Table 1. Additionally, the bulk modulus was determined and is presented in 

the corresponding table. The bulk modulus serves as a measure of the material's compression under 

surrounding pressure. 

 
Figure 1 The crsystal structure of BaGa4 

 

Table 1. The Lattice parameters 

BaGa4 ╪ ( ) ╬ ( ) c/a ║ (GPa) 

This work 4.53 10.58 2.34 54.5  

Experimetal work 

(Makamura et al., 2016) 

4.56 10.78 2.36   

Experimetal work 

(Bruzzone, 1965) 

4.56 10.81 2.37   

Experimetal work 

(Dkipyakevich et al., 1966) 

4.56 10.77 2.36   

Experimetal work 

(Hªussermann et al., 2002) 

4.56 10.77 2.36 
 

Experimetal work 

(Haarmann et al., 2011) 

4.56 10.77 2.36 
 

 

The elastic constants for BaGa4 are given in Table 2. The mechanical stability of the structure is 

determined by the following equations. If the conditions are met, the crystal is mechanically stable in a 

tetragonal structure. 

# πȟ   # πȟ   # πȟ   # πȟ   # # πȟ    # # ς # π                           (1)   

 

Table 2. Elastic Constants  

# (GPa) # (GPa) # (GPa) # (GPa) # (GPa) # (GPa) 

88.4 36.9 36.7 93.6 51.3 37.4 

 

Table 3 provides the shear modulus, B/G ratio, elasticity modulus, Poisson ratio, and Debye temperature. 

The shear modulus represents the resistance to plastic deformation. The B/G ratio gives information 

about brittleness or flexibility (Salmankurt and Duman, 2017). If this value is above 1.75, the material 

is flexible; otherwise, it is brittle. The Poisson ratio is important in understanding the nature of the 

crystal's bonding, and a value close to 0.25 indicates an ionic character. The Debye temperature is 

closely related to the melting point and shows a strong correlation with hardness.  
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Table 3. Shear Modulus (G), B/G ratio, Young Modulus (E), Poisson ration, the lowest thermal 

conductivity (Kmin) and Debye Temperature 

G 

(GPa) 
B/G 

E 

(GPa) 

Poisson 

ration 

Kmin 

(W/mK) 

Debye 

Temperature  

(K) 

37.1 1.47 90.7 0.22 0.63 285 

 

The results of the Bader charge distribution are presented in Table 4, where a positive value indicates 

electron loss by the corresponding atom, and a negative value indicates electron gain. 

 

Table 4. Net Bader Charge Distribution 

Ba Ga1 Ga2 

+1.11 -0.35 -0.21 

 

4. DISCUSSION 

The results presented in Table 1 are in excellent agreement with experimental studies, showing a 

difference of less than 2%. This level of consistency, which is scientifically acceptable, demonstrates 

the reliability of the study. The bulk modulus (B) is determined to be 54.5 GPa, which is comparable to 

the bulk modulus of the Al crystal, indicating a relatively low value. By substituting the values of the 

relevant elastic constants into the equation required for mechanical stability, it is observed that the 

condition is met. Based on this result, the crystal is mechanically stable in the tetragonal structure. With 

a B/G ratio below 1.75, the crystal is considered to have a brittle characteristic. The lowest thermal 

conductivity value is found to be 0.63 W/mK, which is suitable for thermoelectric materials. This is 

supported by the obtained Debye temperature value. The Poisson ratio is determined to be 0.22, 

suggesting that BaGa4 exhibits an ionic bonding mechanism. This observation is further supported by 

the results of the Bader charge distribution presented in Table 4. 
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Abstract  

Two-Dimensional Topological Insulators (2D-TIs) are a class of materials that have attracted significant 

attention in the field of condensed matter physics in recent years. These materials possess unique 

electronic properties, where their surface is insulating while the edges are conducting due to the presence 

of topologically protected edge states. So, their sensing properties should be explored. In this study, 

theoretical investigations of H2O, CO2, N2, H2, CH4 molecules with 2D-TLs GaBi, InBi, GaBi3, InBi3 

have been performed for the first time using Density functional theory. When interactions were 

examined, it was calculated that the distances between surfaces and molecules were not close enough to 

create an effective interaction and that the interaction energies were also low. While the highest 

interaction energy was found in water molecules, the lowest interaction energy was in H2 molecules. 

Therefore, these monolayers are not very effective in holding small molecules. 

 

Keywords: Density Functional Theory, Topological Insulator, sensors 

 

1. INTRODUCTION  

Two-dimensional topological insulators (2D TIs) have emerged as a captivating field of study in 

condensed matter physics due to their unique electronic properties and potential applications in next-

generation electronic devices. These materials exhibit a fascinating combination of insulating behavior 

in their bulk and conducting states on their surfaces or edges, driven by nontrivial band topology 

(Barhoumi et al., 2018). The distinct feature of 2D TIs lies in their topological protection, which ensures 

the robustness of their conducting surface states against disorder and scattering. 

 

In the realm of 2D TIs, one prominent class of materials is based on bismuth (Bi) compounds, with 

bismuth telluride (Bi2Te3) being a well-known example. Bi2Te3 consists of alternating layers of Bi2 and 

Te3, and it exhibits a remarkable electronic structure characterized by the presence of a Dirac cone at 

the surface (Hewitt et al., 2017). This Dirac cone hosts protected metallic states known as surface states, 

which are immune to localization effects and strongly tied to the underlying topological properties of 

the material. These unique surface states make Bi2Te3 and other 2D TIs highly attractive for applications 

in quantum transport, spin manipulation, and potentially quantum computing (Li et al., 2019; Liu et al., 

2016). The discovery and investigation of 2D TIs based on Bi compounds have paved the way for 

extensive research and exploration of their properties and functionalities. Researchers have been actively 

investigating methods to manipulate and control the surface states of Bi-based 2D TIs, aiming to unlock 

their full potential for advanced electronic devices. Moreover, the integration of Bi-based 2D TIs with 

other materials and the exploration of their spintronic properties have garnered significant interest 

(Freitas et al., 2015). 

 

In addition to Bi-based materials, other compounds such as GaBi, InBi, GaBi3, and InBi3 have also 

attracted attention as 2D Tis (Zhang et al., 2018; Shen et al., 2022). In this context, this study aims to 

contribute to the understanding and advancement of 2D TIs by theoretically investigating the interaction 

of H2O, CO2, N2, H2, CH4 molecules with InBi, GaBi, InBi3, and GaBi3 monolayers. This theoretical 

exploration will shed light on the potential for manipulating and engineering the electronic properties of 

these 2D TIs, opening up new possibilities for their applications in the realm of quantum materials and 

device technologies. 

 

2. METHODS 

All calculations were carried out using the Siesta program, which is based on Density Functional Theory 

(Soler et al., 2001; Hohenberg and Kohn, 1964; Kohn and Sham, 1965). The structure was optimized 

using the CG method. For sampling the reciprocal space integral, a grid of k-points with dimensions of 
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5x5x1 was defined. To minimize interactions with neighboring cells, a separation distance of 

approximately 20 ¡ in the z-direction was implemented. The Grimme (vdw-D2) method was employed 

to account for long-range interactions (Grimme, 2006). Atomic visualizations were generated using 

VESTA software (Momma and Izumi, 2011). 

 

3. RESULTS AND DISCUSSION 

The interaction energy (Ὁ) of the systems were calculated using the following formula; 

 

Ὁ Ὁ Ὁ Ὁ  (1) 

 

Where, Ὁ  is the total energy of interacting system, Ὁ  is the energy of the molecule and 

Ὁ  is the total energy of the pristine monolayer. In Table 1, it can be observed that there is 

generally a weak interaction even when the vdW effect (Grimme-D2) is included. It has been stated in 

the literature that for a molecule to effectively bind to the surface, the interaction energy should be at 

least -0.50 eV. 

 

Table 1. The interaction energies of the molecules on the monolayers (in eV) 

The molecules GaBi InBi GaBi3 InBi3 

H2O -0.27 -0.40 -0.74 -0.82 

N2 -0.24 -0.21 -0.38 -0.40 

H2 -0.12 -0.07 -0.12 -0.05 

CO2 -0.26 -0.25 -0.41 -0.41 

CH4 -0.18 -0.10 -0.29 -0.29 

 

The molecule with the least interaction energy among all molecules is H2. Therefore, using the pristine 

forms of the investigated materials as an H2 storage material is not suitable. High interaction energy is 

needed for good storage. There is also a relatively weak interaction for methane molecules. Thus, these 

materials do not exhibit good adsorption properties for this molecule either. The interaction energies of 

Methane and Hydrogen gas with all materials are of similar magnitude. However, differences have been 

observed for H2O, N2, and CO2. For instance, the interaction energies of these molecules with GaBi3 and 

InBi3 are higher than those with GaBi and InBi. This is because different arrangements of the layers. 

The molecule with the highest interaction energy among them is the water molecule with GaBi3 and 

InBi3, which has higher energies compared to the others and generally exhibits a strong interaction. 

Based on the Figure 1-5, it is observed that molecules generally prefer the hollow region of the materials 

to form long-range bonds, and the distances between molecules and the materials are not close enough 

to provide chemical bonding. This should result in low interaction energies, as shown in Table 1. 
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Figure 1. Optimized geometric structures CH4 adsorption on the monolayers. Bi, Ga, In, H and C 

atoms were presented as purple, green, orange, pink and brown color, respectively.  

 

 
Figure 2. Optimized geometric structures CO2 adsorption on the monolayers. Bi, Ga, In, O and C 

atoms were presented as purple, green, orange, red and brown color, respectively. 
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Figure 3. Optimized geometric structures H2O adsorption on the monolayers. Bi, Ga, In, O and H 

atoms were presented as purple, green, orange, red and pink color, respectively. 

 

 

 
Figure 4. Optimized geometric structures N2 adsorption on the monolayers. Bi, Ga, In, and N atoms 

were presented as purple, green, orange and blue color, respectively. 
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Figure 5. Optimized geometric structures H2 adsorption on the monolayers. Bi, Ga, In, and H atoms 

were presented as purple, green, orange and pink color, respectively. 
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¥zet 

Bulantē ve kusma gebelerin %80ôini etkiliyen ve en sēk gºr¿len tēbbi sorunlardēr. ¢alēĸma gebelikte 

yaĸanan mide bulantēsē kusma ve ºĵ¿rmede Pericard 6 (PC6) acupressure uygulanan bilekliĵin etkisini 

gºrmek iin kontroll¿ deneysel bir alēĸma olarak y¿r¿t¿lm¿ĸt¿r. Araĸtērmanēn evrenini 6-14 haftalēk 

gebelik hafta arasēnda olup mide bulantēsē ve kusmasē olan 74  gebe oluĸturmaktadēr. Araĸtērmanēn 

verileri; kiĸisel bilgi formu ve ñPregnancy-Unique Quantification of Emesisand Nausea (PUQE)ò 

skalasē ile toplandē. Deney ve kontrol grubu basit rastgele yºntemi ile seildi. Deney grubu bir hafta 

akupres¿r bilekliĵi kullanērken, control grubu herhangi bir bileklik kullanēlmadē. Bir hafta sonar her iki 

gruba PUQE ºleĵi uygulnandē. Bileklik kullanan gebelerin bulantē, kusma, ºĵ¿rme sayēlarē d¿ĸerken, 

kontrol grubundaki bulantē, kusma, ºĵ¿rme sayēlarēnda herhangi bir deĵiĸiklik saptanmadē. Ak¿pres¿r 

bilekliĵi gebelikte oluĸan bulantē ve kusmayē ºnlemede etkili bir yºntem olarak kullanēlabilir. 

Anahtar kelime:  Akupres¿r, bileklik, bulantē, kusma, ºĵ¿rme, gebelik. 

 

EFFECT OF ACUPRESSURE APPLICATION ON PERICARDIUM 6 (PC6) POINT ON 

NAUSEA AND VOMITING IN PREGNANCY: A RANDOMIZED CONTROLLED 

EXPERIMENTAL STUDY  

 

Abstract  

Nausea and vomiting during pregnancy are among the most common medical problems affecting 80% 

of mothers. This study was conducted as a randomized controlled experimental study to determine the 

effect of acupressure applied to the pericardium 6 (PC6) point with a wristband on nausea and vomiting 

during pregnancy. The population of the study consisted of 74 pregnant women, who were between 6- 

14 weeks of gestation and were experiencing nausea-vomiting. The study data was collected with 

personal information from the Pregnancy-Unique Quantification of Emesis Scale (PUQE). Experimental 

and control groups were selected by a simple random method. Experimental and control groups were 

selected by a simple random method. The experimental group used acupressure wristbands for one week, 

while the control group did not use any method. One week later, the PUQE scale was applied to both 

groups. While the number of nausea, vomiting and retching decreased in the pregnant women who used 

wristbands, no change was found in the number of nausea, vomiting and retching in the control group. 

Acupressure wristbands can be used as an method to prevent nausea and vomiting during pregnancy. 

Keywords: Acupressure, wristband, nausea, vomiting, retching, pregnancy. 

 

GĶRĶķ 

Gebelikte oluĸan bulantē ve kusma, annelerin %80ô ini etkileyen en yaygēn tēbbi sorunlardan biridir 

(Topu vd., 2019). Gebelikte salgēlanan ºstrojen, koryonik gonadotrip hormon (hCG), progesteron 

sevilerindeki deĵiĸiklikler bulantē ve kusmanēn sebebi olabilir. Ancak bulantē patolojisi ve gebenin 

kusmasē birka baskēn teori olmasēna raĵmen tam olarak bilinememektedir (Caren, 2019). Antiemetik 

ilalarēnēn oĵunun, gebelik dºneminde g¿venliĵi hakkēnda ok az veri mevcuttur. Bu sebeple kadēnlar 

genellikle alternatif tedavilere baĸvururlar. Bunlar, distraksiyon, rahatlama teknikleri, sistemik 

duyarsēzlaĸtērma, hipnoz, terapºtik masaj, akupunktur ve ak¿pres¿r olarak sēralayabiliriz (Gen & Tan, 
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2015). Bu alternatif tedavilerin arasēnda, ak¿pres¿r en iyi uygulamadēr. Ak¿pres¿r invaziv olmayan, 

kendi kendine uygulanabilen masrafsēz bir uygulama olmasēndan dolayē dikkat ekmektedir (Markose 

vd., 2004). Ak¿pres¿r; parmak, el, dirsek veya eĸitli cihazlarla belirli akupunktur noktalarēna fiziksel 

baskē uygulayan non-invaziv bir tedavi yºntemidir (Agarwal vd., 2000; Ryait vd., 2011; Yang vd., 

2019). Ak¿pres¿r¿n son yēllarda pop¿laritesi artmēĸtēr ve tercih edilen alternatif tedavi olmuĸtur (Yang 

vd., 2019). Etkisi bilimsel olarak kanētlanmamēĸtēr fakat, mide bulantēsē ve kusmanēn tedavisi iin P6ô 

ya baskē (el bileĵinin ºn koluna medial olarak yerleĸtirilen eĵim noktasē) ºnerilmektedir (Maul, 2015). 

Alternatif bir yºntem olan bir PC6 akupunktur noktasē uyarēlmasēnēn, bulantē ve kusmayē azalttēĵē 

bildirilmiĸtir (Lee vd., 2015). Bu araĸtērmanēn amacē, 6.-14. gebelik haftalarē arasēndaki gebelerin, 

pericardium 6 (p6) noktasēna bilek bandē ile uygulanan ak¿pres¿r¿n gebelikte gºr¿len bulantē ve 

kusmaya etkisini deĵerlendirmektir. 

 

MATERYAL VE METOD  

¢alēĸma, 3 Temmuz 2020- 30 Nisan 2021 tarihleri arasēnda bir devlet hastanesi Kadēn Hastalēklarē ve 

Doĵum Polikliniĵine baĸvuran, gebelik haftalarē 6-14 arasēnda ve bulantē ve kusmasē olan gebeler ile 

yapēlmēĸtēr. ¥rneklem b¿y¿kl¿ĵ¿n¿ belirlemek amacēyla G*Power (v3.1.9) programē yardēmē ile her iki 

grupta da ºrneklem sayēlarē n1=37, n2= 37 olmak ¿zere toplam 74 kiĸi olarak hesaplandē. 

 

¢alēĸmaya dahil etme kriterleri; Biliĸsel, duygusal veya iletiĸim sorunlarē olmayan gebeler, 6-14 

haftalēk gebelik dºneminde bulantē ve kusmasē olanlar, alēĸma iin gºn¿ll¿ olan gebeler. 

¢alēĸmadan dēĸlanma kriterleri; Hiperemesiz gravidarum ºyk¿s¿ olan, kronik hastalēklarē olanlar 

(hipertiroidizm, diabetes mellitus, astēm), psikatrik hastalēĵē olanlar, molar gebelik ºyk¿s¿ olanlar, oĵul 

gebelikler, gastrointestinal hastalēĵē olanlar, 20 yaĸēndan k¿¿k olanlar, bilek rahatsēzlēĵē ve bileklerinde 

skar dokusu olanlar.  

 

¥rnekleme dahil edilme ve dēĸlanma kriterleri deĵerlendirildikten sonra gebeler basit randomizasyon 

yºntemiyle deney ve kontrol gruplarēna ayrēlmēĸtēr.  

 

 Deney Grubuna Yapēlan Ķĸlemler: Gebe tanētēm formu, PUQE testi y¿z y¿ze gºr¿ĸme tekniĵi ile 

dolduruldu. Elastik bir bandēn ¿zerinde olan ºzel pim, P6 (Neiguan) noktasē ºl¿l¿p bilekliklere takēldē 

(Resim 1). ¥l¿m iin, bilek kēvrēmēndan itibaren, ¿ parmakla ºl¿l¿p ¿¿nc¿ parmaĵēn altē P6 

(Neiguan) akupuntur noktasē bulundu ve bant ¿zerindeki beyaz pimin bu noktaya yerleĸtirilmesi 

saĵlandē (Resim 1) (Resim 1: uygulama esnasēnda ekilmiĸtir). Aynē iĸlem diĵer bilek iinde yapēldē. 

Gebeler bu bandē, bir hafta boyunca kullandēĵē s¿rece, her iki el bileklerine s¿rekli takmalarē, ellerini- 

kollarēnē yēkamalarē ya da duĸ almalarē gerektiĵinde bilekliĵi ēkarabilecekleri veya sekiz saatte bir on 

dakika bileklerini dinlendirdikten, sonra en kēsa zamanda tekrar takmalarē istendi. Aĸērē bulantē kusmada 

ve beklenmeyen herhangi bir farklē durumda tekrar polikliniĵe baĸvurabileceĵi hatērlatēldē ve bir hafta 

sonra tekrar polikliniĵe aĵrēlarak PUQE testi tekrar deĵerlendirildi, ak¿pres¿r bileklikten memnuniyet 

sorgulandē ve muayene sona erdi. 

  

 
Resim 1: P6 akupressure uygulama bºlge yeri tespiti 

 

Kontrol Gr ubuna Yapēlan Ķĸlemler: Kontrol grubuna, araĸtērmanēn amacē anlatēlēp yazēlē onam 

alēndēktan sonra gebe tanētēm formu, PUQE testi y¿z y¿ze gºr¿ĸme tekniĵi ile dolduruldu. Aĸērē bulantē 
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kusmada ve beklenmeyen herhangi bir farklē durumda tekrar polikliniĵe baĸvurabileceĵi hatērlatēldē ve 

bir hafta sonra tekrar polikliniĵe aĵrēlarak PUQE testi tekrar deĵerlendirildi ve muayene sona erdi.  

 

SONU¢ 

Tablodaki veriler incelendiĵinde; ¢alēĸmaya alēnan gebelerin deney grubunun yaĸ ortalamasē 

28,70Ñ6,12, ortalama gebelik haftasē 9,32Ñ2,16 idi. Gebelerin eĵitim d¿zeylerine gºre daĵēlēmē 

incelendiĵinde %29,7'sinin ilkokul mezunu, %32,4'¿n¿n lise mezunu, %24,3'¿n¿n ¿niversite mezunu 

ve %13,5'inin okur-yazar olduĵu belirlendi. %45,9'u gebeliĵi sērasēnda bulantē kusma yaĸarken, %32,4'¿ 

ilk gebeliĵini, %13,5'i ikinci gebeliĵini, %32,4'¿ ¿¿nc¿ gebeliĵini, %21,6'sē 4 ve ¿zeri gebeliĵini yaĸadē 

(Tablo 1). 

 

Tablo 1. Gebelerin sosyo-demografik ºzelliklerinin daĵēlēmē (n=74) 

*, Mean; SD, standart deviaton.  

 

Tablo 2'de deney ve kontrol gruplarēnēn ilk ºl¿mdeki PUQE puanlarē ve bir hafta sonra deney ve kontrol 

arasēndaki baĵēmsēz t-testi ile karĸēlaĸtērēldē. Gruplar hem ºncesi hem de sonrasē farkē belirlemek iin 

ilgili ºrneklem t-testi kulanēldē (p<0,05) (Tablo 2). 

 

Table 2. Deney ve kontrol gruplarēnēn PUQE testi ilk deĵerlendirme ve son deĵerlendirme 

sonularēnēn karĸēlaĸtērēlmasē (n=74) 

 

Puqe Test Sonularē Grup  1.¥l¿m 2.¥l¿m** Anlamlēlēk 

ἦÑSS ἦÑSS t p 

Son 12 saatte bulantē sayēsē Deney 3,46 Ñ 0,99 2,32 Ñ 1,11 5,25 0,00 

Kontrol 2,92 Ñ 0,95 2,59 Ñ 1,24 1,43 0,16 

Toplam 3,19Ñ1,00 2,46Ñ1,17 4,491 0,00 

Son 12 saatte kusma sayēsē Deney 2,08 Ñ 0,98 1,54 Ñ 0,77 3,65 0,00 

Kontrol 1,43 Ñ 0,77 1,57 Ñ 0,73 -0,87 0,39 

Toplam 1,76Ñ0,93 1,55Ñ0,74 1,781 0,07 

Son 12 saatte ºĵ¿rme sayēsē Deney 3,16 Ñ 1,19 2,27 Ñ 1,12 4,62 0,00 

Kontrol 2,59 Ñ 1,19 2,35 Ñ 1,03 1,10 0,28 

Toplam 2,88Ñ1,2 2,31Ñ1,07 3,77 0,00 

Puqe-Toplam Deney 8,7 Ñ 2,60 6,14 Ñ 2,34 5,99 0,00 

Kontrol 6,95 Ñ 2,30 6,54 Ñ 2,24 0,96 0,34 

Toplam 7,82Ñ2,59 6,33Ñ2,28 4,58 0,00 

  

Characteristics n (%) *  n (%) *  

Experimental 

group (n 37) 

 

No treatment 

control (n 37) 

 

Age (ὁἭἩἺἻȟÑSD)   28.70Ñ6.12   28.84Ñ5.14 

Gestational Age (weeks, ÑSD) 9.32Ñ2.16   8.76Ñ2.02 

Level of education Literate 5 (13.5) 1 (2.7) 

Primary-

Secondary 

11 (29.7) 12 (32.4) 

High School 12 (32.4) 12 (32.4) 

University 9 (24.3) 12 (32.4) 

Nausea and vomiting in 

a previous pregnancy 

Yes 17 (45.9) 14 (37.8) 

No 20 (54.1) 23 (62.2) 

Parity 

 

1 12 (32.4) 7 (18.9) 

2 5 (13.5) 15 (40.5) 

3 12 (32.4) 10 (27.0) 

 Ó4 8 (21.6) 5 (13.5) 
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TARTIķMA 

¢alēĸmada, akupunktur bilekliĵi kullandēĵē deney grubu ile herhangi bir ĸey kullanmayan kontrol grubu 

ile karĸēlaĸtērēldēĵēnda bulantē ve kusmayē ºnemli ºl¿de azalttēĵē gºr¿ld¿. Hamilelik sērasēnda kusma, 

istatistiksel olarak anlamlē olmamasēna raĵmen. Bu veriler akupunktur bileziĵinin bulantē ve kusmayē 

ºnlemek iin ila dēĸē bir yºntem olarak kullanēlabileceĵini d¿ĸ¿nd¿rmektedir (p<0,05) (Tablo 2). 

¢alēĸmalar farklē grup ve zamanlarda y¿r¿t¿lm¿ĸ olmasēna ragmen birok alēĸmada perikardēn 6 

bºlgesine uygulanan akupunkturun bileklik hamilelerde bulantē, kusma ve ºĵ¿rmeyi azaltēr.  

(Mobarakabadi ve ark, 2019; Karayalē, 2021; Lepcha ve ark, 2020). Bu alēĸmalarēn aksine, sistematik 

bir derlemede randomize alēĸmalarda, P6 akupunktur bilekliĵi uygulamasēnēn etkili olmadēĵē 

bulunmuĸtur (Matthews ve ark, 2020). Hamilelik sērasēnda mide bulantēsē ve kusma kaēnēlmazdēr. 

Bulantē ve kusma iin kullanēlan farmakolojik yºntemler fet¿se zarar verebilir. Farmakolojik olmayan 

yºntemler daha g¿venilir olarak kullanēlabilir. Sonu olarak, alēĸmada kullanēlan akupunktur bilekliĵi 

deney grubundaki gebelerin bulantē kusma puanlarēnē, kontrol grubundaki gebelerin bulantē ve kusma 

puanlarēnē deĵiĸtirmiĸtir. Akupunktur bilekliĵinin gebede mide bulantē ve kusmayē ºnlemek iin 

alternatif bir seenek olarak kullanēlabileceĵini gºzlemledi.  
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¥zet 

¦lkemiz florasēnēn zenginliĵi bilinen bir gerektir. Ancak bu zenginlik iindeki doĵal bitki t¿rleri 

yeterince tanēnmamaktadēr. ¢ok sayēda doĵal bitki t¿r¿n¿n tanēnērlēĵē, yºre insanlarē ve konuyla 

ilgilenen bilim insanlarēyla sēnērlē kalmaktadēr. Oysa doĵal bitkilerin tanēnmasē ve onlardan 

yararlanēlmasē kaynaklarēn s¿rd¿r¿lebilirliĵi aēsēndan son derece ºnemlidir. ¥zellikle son yēllarda 

¿lkemizde tasarēm alēĸmalarēnda kullanēlan s¿s bitkisi materyali giderek alēĸēlmēĸ ve sēradan hale 

gelmeye baĸlamēĸtēr. Daha kºt¿s¿ de kullanēlan bitkilerin ok b¿y¿k kēsmēnēn yabancē yurtlu olup, uyum 

problemi yaĸamalarēdēr.  Doĵal bitkilerden s¿s bitkisi olarak yararlanēlmasē halinde ise, t¿keticiye 

alēĸēlmēĸ bitki t¿rlerinin dēĸēnda seenekler sunulabilecektir. Ayrēca ekolojiyle uyumlu bitkilerin 

kullanēlmasē, bakēm giderlerinin azalmasēna ve daha az kimyasal madde kullanēmēna neden olacaktēr. 

Bu alēĸma, doĵal bitkilerimizin s¿s bitkisi olarak deĵerlendirilmesi ve onlardan bu amala 

yararlanēlmasē konusunun ºnemini ve gerekliliĵini vurgulamak amacēyla hazērlanmēĸtēr. 

 

Anahtar Kelimeler: S¿s bitkisi, doĵal bitkiler, flora 

 

IN TERMS OF SUSTAINABILITY THE USE OF NATURAL PLANTS AND THEIR 

EVALUATION AS ORNAMENTAL PLANTS  
 

Abstract  

The richness of our country's flora is a well-known fact. However, the natural plant species in this 

richness are not sufficiently known. Recognition of many natural plant species is limited to local people 

and scientists interested in the subject. However, recognizing and benefiting from natural plants is 

extremely important for the sustainability of resources. Especially in recent years, the ornamental plant 

material used in design studies in our country has become increasingly common and ordinary. What's 

worse is that most of the plants used are of foreign origin and they have adaptation problems. If natural 

plants are used as ornamental plants, options other than conventional plant species will be offered to the 

consumer. In addition, the use of ecologically compatible plants will result in reduced maintenance costs 

and less use of chemicals. This study has been prepared to emphasize the importance and necessity of 

evaluating our natural plants as ornamental plants and using them for this purpose.  

 

Keywords: Ornamental plant, Natural plants, Flora 

 

1. GĶRĶķ 

¦lkemizin, bitki eĸitliliĵi bakēmēndan Kuzey yarēk¿rede yer alan diĵer ¿lkelere oranla dikkat ekici 

ºl¿de zengin olduĵu bilinen bir gerektir. Bu zengin bitkisel eĸitliliĵin nedenleri arasēnda, T¿rkiyeônin 

Akdeniz, Avrupa-Sibirya ve Ķran-Turan fitocoĵrafik bºlgelerinin kesiĸtiĵi noktada konumlanmasē, 

topografyanēn ok kēsa mesafelerde bile deĵiĸim gºstermesi, ana kayalardaki farklēlēklar farklē toprak 

tiplerini kapsamasē, jeolojik yapēsēndaki ve iklimindeki deĵiĸimler vb. sayēlabilir. ¦lkemiz florasē 

11.707 taksonu bir arada barēndērmaktadēr. Ayrēca bu taksonlardan 3649 adedi T¿rkiyeôye ºzg¿ endemik 

takson olup % 32 gibi endemizm oranēyla temsil edilmektedir (G¿ner ve ark, 2012; Baĵēvan ve Daĸkēn, 

2020) 

 

S¿rd¿r¿lebilirlik ve Doĵal Bitki Ķliĸkisi 

G¿n¿m¿z d¿nyasēnda iklim deĵiĸikliĵinin etkileri, bozulan doĵal kaynaklar, sēk sēk yaĸanan kuraklēklar, 

azalan toprak verimliliĵi, haĸere ve hastalēklar, diĵer pek ok sorun ºzellikle de d¿nyanēn kurak 

bºlgelerinde, meskenler ve kentsel peyzajlar ¿zerinde baskē yapan bu etkileri iyileĸtirmek iin eyleme 

gemeye ihtiya vardēr (E. Hopkins and R. Al-Yahyai, 2015) Bu nedenle bug¿n t¿kenmek ¿zere olan 

t¿m kaynaklar, toplumlarē farklē ºz¿m arayēĸlarēna yºneltmiĸtir. Mevcut kaynaklarēn hem korunmasē 
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hem de devamēnēn saĵlanabilmesi iin s¿rd¿r¿lebilirlik temeline dayanan planlamalar ºne ēkmēĸtēr. 

S¿rd¿r¿lebilirlik; bir taraftan mevcut olanaklardan yararlanērken bir taraftan da onlara zarar vermeksizin 

devamlēlēklarēnē saĵlamayē hedeflemektedir. Bu ºnemli nokta kuĸkusuz peyzaj tasarēmlarē yapēlērken de 

dikkate alēnmalē ve tasarēmlarda kullanēlacak bitkilerin bºlgenin doĵal bitki t¿rlerinden seilmesine ºzen 

gºsterilmelidir (Yener ve ark,2021).  Peyzaj mimarlēĵē alēĸmalarēnda baĸarēlē ve bitkiyi tanēmlayarak 

ilerinden en uygun olanlarē kullanēldēĵēnda baĸarē elde edilebilir.  Bu nedenle peyzaj planlamasēnda 

doĵal bitkilerin incelenmesi ve haritalanmasē ok ºnemlidir. Yerel bitkiler b¿nyelerini deĵiĸik sahalara 

uyarlayabilirler. ¥rneĵin, nemli ya da daha kurak, g¿neĸ gºren aēk alan veya daha gºlge yerler, 

deĵiĸken verimliliĵe sahip asidik veya bazik topraklar gibi ok sayēdaki sēra  dēĸē  koĸula kolayca uyum 

gºsterebilirler.(Zencirkēran, 2009) Kentlerde  yeĸil alanlarēn  tasarēmlarēnda yºreye ait doĵal bitkilerden 

yararlanmak  uzun vadede kentteki yeĸil  alanlarēn bakēm ve onarēm giderlerinin en alt d¿zeyde 

tutulmasēna, kent ekolojisinin  zenginleĸmesine, evre sorunlarēnēn b¿y¿k ºl¿de ºz¿lmesine ve  doĵal 

kaynaklarēn s¿rd¿r¿lebilir olarak kullanēlmasēna  neden olacaktēr. B¿t¿n bunlar hem kent ekolojisini 

hem de kent ekonomisini destekleyen ºz¿mler olarak ortaya ēkacaktēr. (Erduran ve G¿nal,2012) 

(Crewe, 2013)ôe gºre 1970'lerden bu yana, yerel bitkilendirmeleri kentsel tasarēmla b¿t¿nleĸtiren 

tasarēm projelerinde bir patlama olmuĸtur. Ķnsan ve doĵal ekosistemleri birleĸtiren ok iĸlevli peyzajlara 

olan ihtiyacē dikkate alēndēĵēnda, bu kentsel deĵiĸim giderek daha fazla ºnem kazanmaya baĸlamēĸtēr. 

 

Doĵal bitkilerin kullanēm alanlarē 

Doĵal bitkiler gºrsel ºzellikleri iin kērsal ve kentsel peyzaj tasarēmlarēnda kullanēlacaĵē gibi ila veya 

boya hammaddesi olarak kullanēlabilirler. Ayrēca yine doĵal bitkilerden kozmetik sanayinde de 

yararlanēlmaktadēr (Kohan, 2010). (Pouya ve Demir 2017)ôye gºre, doĵal bitki ºrt¿m¿zde sanayide, 

tēp alanēnda, kimya end¿strisinde, parf¿meri alanēnda, gēda ve katkē maddesi olarak ve tarēmda pestisit 

olarak kullanēlabilen ok sayēda bitki t¿r¿ bulunduĵunu iĸaret etmektedirler. Burada bizim iin ºncelikli 

olan kēsmē s¿s bitkisi olarak kullanēmdēr.  

 

Tasarēmlarda yabancē orjinli s¿s bitkileri yerine kullanēlabilecek bitkilerin ºzellikleri belirlenirken, bu 

bitkilerin evresel faktºrlerle uyumlu olmasē, gºrsel aēdan sēra dēĸē ve ilgi ekici bir iek yapēsē, koku, 

meyve, yaprak, renk veya bitki formuna sahip olmasē ya da deĵiĸik mevsimlerde farklē gºr¿n¿mler 

oluĸturabilmesi ilk etapta sayēlabilecek ºzelliklerdir. Konuyu biraz daha geniĸlettiĵimizde bitkinin 

yayēlēm ºzelliĵi, b¿y¿me fizyolojisi, hastalēk ve zararlēlara olan dayanēklēlēĵē, deĵiĸik koĸullara adapte 

olabilirliĵi, geliĸim fizyolojisi, taĸēma esnasēnda dayanēklēlēĵē ve s¿s bitkileri pazarēnda kabul gºrme 

oranē gibi daha pek ok faktºrden sºz etmek m¿mk¿nd¿r. Bu baĵlamda, g¿n¿m¿z d¿nyasēnda estetik 

anlamdaki beklentileri karĸēlamanēn ºtesinde mimarlēk, m¿hendislik alanlarēna ve iklim deĵiĸikliklerine 

katkē sunabilecek s¿s bitkilerinin ēslah alēĸmalarē s¿rd¿r¿lmektedir. (Alp ve ark,2020), (Surat,2020) 

 

Sonu 

Doĵal bitkilerin k¿lt¿re alēnmasē ve s¿s bitkileri sektºr¿ iinde deĵerlendirilmesi eĸitli aĸamalarē ieren 

uzun soluklu bir s¿retir. Burada ilk adēm, pazarēn isteklerine cevap verebilecek t¿r¿n seilerek 

teĸhisinin yapēlmasē olmalēdēr. Seilen t¿re ait ¿retim alēĸmalarēnēn yapēlarak en uygun ¿retim 

modelinin belirlenmesi s¿recin ikinci aĸamasēnē oluĸturmalēdēr. Sonraki aĸamada tercih edilen t¿re 

iliĸkin yetiĸme faktºrleri ve ekolojik istekler belirlenmelidir. Son aĸamada ise t¿r¿n sºz konusu pazarda 

tanētēmēnēn yapēlmasē ve en etkin pazarlama yºntemlerinin saptanarak satēĸa sunulmasēdēr (Alp ve ark, 

2020) 

 

¥nceki yēllarda ºzellikle peyzaj uygulamalarēnda birincil ama evre-ortam birlikteliĵinin niteliĵini 

arttērmak iken, bug¿n ilk hedef; iklim deĵiĸiklikleri ile meydana gelebilecek istenmeyen durumlarē 

ºnleyebilmek adēna bitkisel uygulamalarda kurakēl t¿rleri kullanmak olmuĸtur (Bayramoĵlu, 2016).  

Bu nedenle son dºnemlerde kent peyzajlarēnda kullanēlan s¿s bitkileriyle suyun akēlcē kullanēmē ve 

yºnetimi konusu ok ºnem verilen bir nokta olarak deĵerlendirilmektedir. Bunun ºtesinde s¿s 

bitkileriyle hava kirliliĵinin ºnlenmesi ve hava kalitesinin iyileĸtirilmesi, s¿rd¿r¿lebilir tasarēmlarēn 

oluĸturulmasē, enerji tasarrufu gibi konularda baĸarēlē sonular elde edilirken, diĵer yandan yapēlan bu 

alēĸmalarla sºz konusu alanlarda toplumsal duyarlēlēk da artērēlmēĸtēr. Her alanda olduĵu gibi s¿s 

bitkileri eĸitliliĵi alanēnda da zaman iinde farklēlēk arayēĸlarē oluĸmaktadēr. Var olanlarēn dēĸēndaki 

renklerde ve formlarda, geliĸmiĸ fonksiyonel ºzellikleri olan, piyasada bulunan t¿rlerdeki olumsuz 
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ºzelikleri olabildiĵince alt seviyelerde barēndēran, d¿ĸ¿k maliyetli, ºzellikle hastalēk ve zararlēlarla 

savaĸēm konusunda y¿ksek beklentileri olmayan, g¿l¿ adaptasyon yeteneĵine sahip t¿rlerin ēslah 

edilmesine yºnelik yaklaĸēmlar giderek artmaktadēr. Bu noktada doĵal bitkilerden s¿s bitkisi olarak 

yararlanmak da ok ºnemli bir arg¿man olarak karĸēmēza ēkmaktadēr (Alp ve ark, 2020). 
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¥zet 

Manyetik diĸli sistemleri son zamanlarda umut verici ĸekilde geliĸmeye baĸlamēĸtēr. R¿zg©r 

t¿rbinlerinde kullanēlan klasik mekanik diĸli kutusu yerine s¿rt¿nmesiz ve yaĵlama problemleri olmayan 

manyetik diĸli kullanēmē artmaktadēr. Bu alēĸmada k¿¿k g¿l¿ r¿zgar t¿rbinleri iin matlab_simulink 

programē ile optimum tasarēm parametreleri belirlenerek hesaplamalar yapēlmēĸtēr. K¿¿k g¿l¿ r¿zg©r 

t¿rbinlerinde kullanēlabilecek ift giriĸli koaksiyel manyetik diĸlide hava boĸluklarēndaki manyetik akē 

yoĵunluĵunu hesaplamak iin farklē parametreler karĸēlaĸtērēlarak en iyi olanē seilmiĸtir. Taĸēyēcē ve i 

rotor parametre deĵerleri deĵiĸtirilerek, dēĸ rotor manyetik akē yoĵunluĵu 1,0313, i rotor manyetik akē 

yoĵunluĵu 0,9848 olarak sayēsal sonu elde edilmiĸtir. Bºylelikle uygulama aĸamasēna geilmeden ºnce 

zaman ve maliyet anlamēnda tasarruf edilmesi amalanmēĸtēr. 

 

Anahtar kelimeler:  Manyetik diĸli, R¿zgar t¿rbini, Manyetik alan. 

 

AN EXAMPLE CALCULATION FOR MAGNETIC GEAR USED IN SMALL POWER WIND 

TURBINES 

 

Abstract 

Magnetic gear systems have started to develop promisingly recently. Instead of the classical mechanical 

gearbox used in wind turbines, the use of frictionless and lubrication-free magnetic gears is increasing. 

In this study, calculations were made by determining the optimum design parameters for small powerful 

wind turbines with the matlab_simulink program. In order to calculate the magnetic flux density in the 

air gaps of the double input coaxial magnetic gear that can be used in small powerful wind turbines, 

different parameters are compared and the best one is selected. By changing the carrier and inner rotor 

parameter values, the numerical result was obtained as 1.0313 outer rotor magnetic flux density and 

0.9848 inner rotor magnetic flux density. Thus, it is aimed to save time and cost before proceeding to 

the implementation phase. 

 

Keywords: Magnetic gear, Wind turbine, Magnetic field. 

 

1. GĶRĶķ 

Geliĸen ve sanayileĸen D¿nyaôda artan enerji talebini karĸēlamak ¿zere teknolojiler geliĸtirilmekte ve 

mevcut kaynaklardan en verimli bir ĸekilde faydalanēlmaya alēĸēlmaktadēr. Ķklim krizi ve bu baĵlamda 

fosil enerji kaynaklarēnēn kullanēlmasēnēn sēnērlandērēlmasē evre dostu teknolojilerinin geliĸtirilme 

ihtiyacē g¿nden g¿ne artmaktadēr. Bu sebeple, r¿zg©r enerji santralleri gibi alternatif enerji kaynaklarēnēn 

kullanēlarak evre dostu ve s¿rd¿r¿lebilir teknolojilerinin geliĸtirilmesi b¿y¿k ºnem arz etmektedir 

(Ming ve ark., 2022). 

 

R¿zg©r t¿rbinlerinde dºnel hareketin aktarēlabilmesi iin diĸli sistemlerinden faydalanēlmaktadēr. Bu t¿r 

diĸli mekanizmalarē dºnen bir mil aracēlēĵēyla hareketi aktardēĵē gibi moment ve hēz deĵiĸimini 

saĵlamaktadēr. R¿zg©r t¿rbinlerinde diĸliler, aēsal hēzēn deĵiĸtirilmesinde b¿y¿k rol oynamaktadēr. Bir 

mailto:tdindar@ankara.edu.tr
https://orcid.org/0000-0002-4112-2114
mailto:kayel@kocaeli.edu.tr
mailto:mahir.celik@kocaeli.edu.tr


 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

135 

baĸka deyiĸle, t¿rbindeki senkron jeneratºrlerden elde edilen gerilim frekansēnēn ĸebeke frekansēnda 

olabilmesi iin jeneratºr¿n aēsal dºn¿ĸ hēzē bu koĸulu saĵlayacak tam deĵerde olmalēdēr. Bu deĵeri elde 

etmek iin r¿zg©rēn dºn¿ĸ hēzē ile jenaratºr¿n mevcut dºn¿ĸ hēzē arasēndaki oranēn ayarlanmasē 

gereklidir. T¿rbinler de bunu yapan sistemler de diĸli sistemleridir. Bu deĵerin elde edilebilmesi amacē 

ile r¿zg©rēn dºn¿ĸ hēzēnēn jeneratºr¿n mevcut dºn¿ĸ hēzēna oranē kadar evirme oranēna sahip bir diĸli 

sistemine ihtiya vardēr (Akyerden, 2018).  

 

R¿zg©r t¿rbinlerinde mekanik ve manyetik diĸli olmak ¿zere iki eĸit diĸli eĸidi kullanēlmaktadēr. 

Mekanik diĸli mekanizmalarēnda s¿rt¿nmeden kaynaklē problemler yaĸanmaktadēr.  Diĸler arasēnda 

temas nedeniyle diĸli mekanizmalarēnda yorulma, ēsēnma ve aĸēnma gibi problemlerle 

karĸēlaĸēlmaktadēr. Bu t¿r problemleri ºnlemek amacēyla t¿rbinlere s¿rekli bakēm yapēlmaktadēr. Bakēm 

sērasēnda diĸlilerin periyodik olarak yaĵlanmasē gerekmektedir.  Bu da mevcut maliyetin artmasēna 

neden olmaktadēr. Mekanik diĸli sistemleri aynē zamanda g¿r¿lt¿l¿ alēĸēr ve aĸērē y¿ke karĸē dayanēklē 

deĵildir. Manyetik diĸli mekanizmalarēnda dºnel hareket mekanik bir temas olmadan gerekleĸir. Bu 

baĵlamda manyetik diĸli mekanizmalarēnda mekanik diĸli mekanizmalarēnda gºr¿nen s¿rt¿nme, 

periyodik bakēm, yaĵlama, ēsēnma ve aĸēnma gibi problemler yaĸanmaz. Aynē zamanda aĸērē y¿ke karĸē 

manyetik diĸliler dayanēklēdēr. Fakat manyetik diĸliler manyetik alan etkisi ile alēĸtēĵē iin s¿rekli 

mēknatēslanma sonucunda manyetik akē yoĵunluĵu sēnērlēdēr. Bu etkiyle manyetik diĸlilerde moment 

yoĵunluk deĵeri d¿ĸer (Akyerden, 2018). 

 
ķekil 1. Sabit mēknatēslē manyetik d¿z diĸli ĸematik gºsterimi ve mekanik karĸēlēĵē d¿z diĸli 

(Atallah ve Howe, 2001). 

 

Diĸli sistemlerine bakēldēĵēnda ķekil 1ôde gºr¿ld¿ĵ¿ gibi mekanik diĸli yerine sabit mēknatēslardan 

yararlanēp manyetik diĸliye evrilebilmektedir. Manyetik diĸlilerin eĸitleri bulunmaktadēr.  

 
 

ķekil 2. Literat¿rde yer alan yaygēn manyetik diĸli topolojileri (Tlali, 2014). 
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ķekil 3. Planet mekanik diĸli ve manyetik diĸli topolojisi (Martin, 2013). 

 

Tasarēm yaparken kullanēm yerlerine gºre diĸli eĸidi belirlenip analizler yapēlmaktadēr. ķekil 2ôde 

literat¿rde yer alan manyetik diĸliler gºsterilmiĸtir. ķekil 3ôde planet diĸlinin topolojisi gºsterilmiĸtir. 

Eĸ merkezli olarak bilinen planet diĸlinin ierisinde g¿neĸ merkezi ile adlandērēlan bir merkez 

bulunmaktadēr.   

 

2. KOAKSĶYEL MANYETĶK DĶķLĶ  

Eĸmerkezli manyetik diĸli t¿rleri, diĵer manyetik diĸli t¿rlerine kēyasla, y¿ksek tork iletme kabiliyetine 

sahiptir. ¢alēĸmamēzda tasarlamak istediĵimiz planet manyetik diĸli eĸmerkezli manyetik diĸli 

t¿r¿ndendir, yapēsēnda merkezi diĸli, dairesel diĸli, taĸēyēcē ve halka diĸliler bulunmaktadēr. ¢alēĸmasē 

sabit bir g¿neĸ diĸlisi etrafēnda dºnen planet diĸli mekanizmasēndan ēkēĸ ĸaftēna aktarēlan d¿ĸ¿k devir 

ve y¿ksek moment prensibine dayanmaktadēr. Y¿ksek hēz oranē, kompakt tasarēm ve daha k¿¿k hacim 

gereken uygulamalarda, planet diĸli iletim sistemlerinin kullanēlmasē daha uygundur (Peng ve ark., 

2019). 

 

R¿zgar t¿rbinlerinde kullanēlan manyetik diĸli alēĸmalarē incelendiĵinde en ok kullanēlanlardan 

koaksiyel manyetik diĸlilerdir. Manyetik akē yoĵunluĵunu artērmak iin alēĸmalar yapēlmēĸtēr. 

Koaksiyel manyetik diĸli yapēsēna bakēldēĵēnda dºrt kēsma ayrēlmaktadēr; Dēĸ rotor, i rotor, taĸēyēcē ve 

ĸafttēr. Dēĸ ve i rotorda sabit mēknatēslardan, taĸēyēcē kēsmda ferromanyetik malzemelerden 

oluĸmaktadēr (Song ve ark., 2020). 

 

 
ķekil 4. Planet mekanik diĸli ve manyetik diĸli gºsterimleri 

 

3. KOAKSĶYEL MANYETĶK DĶķLĶ HESAPLAMALARI 

Koaksiyel manyetik diĸliye ait denklemler aĸaĵēda verilmiĸtir. Burada, ὲ2 orta rotorda bulunan 

ferromanyetik sayēsē, ὴ1 i rotorda bulunan mēknatēslarēn kutup ifti sayēsē ve ὴ3 dēĸ rotorda bulunan 

mēknatēslarēn kutup ifti sayēsēdēr Ayrēca, Ὕ1 i rotor tork deĵeri, Ὕ2 orta rotor tork deĵeri, i rotor 1 

aēsal hēz, .ēkēĸ aēsal hēz ve Ὃ12 aktarma oranēdēr 2 

 

ὲ2 = ὴ1 + ὴ3                                                                    (1)  

ὴ3                                                                    (2) * 3 + ὴ1 * 1 = ὲ2 * 2  

Ὕ1 * (3)                                                                    0 = 3* Ὕ3 + 2 * Ὕ2+1  
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Dēĸ rotor sabit olduĵunda olmaktadēr. Bu noktada denklemler sadeleĸtirilerek aĸaĵēdaki baĵēntēlar 0=3 

elde edilebilir. 

 

2 * ὲ2 * ὴ1=1  

                                                       

                                                                (4)  

ὲ2 * ὴ1=Ὃ12                                                                  (5)=2 * 1  

Ὕ1 * (6)                                                                  2 * īὝ2=1  

Ὕ2/Ὕ1=īīὲ2/ὴ1=īὋ12                                                                  (7)=2/1  

 

 

Denklem 7ôde gºr¿ld¿ĵ¿ gibi giriĸ ēkēĸ tork ve hēz oranlarē diĸli oranēnē belirlemekte ve eĸeksenli MD 

iin kayēplar yok sayēldēĵēnda aktarma oranē doĵrudan hesaplanabilmektedir. Aktarma oranēnēn eksi (-) 

iĸaretli olmasē dºn¿ĸ yºnlerinin ters olduĵunu gºstermektedir. Bu alēĸmada dēĸ rotor sabit, orta ve i 

rotor dºnecek ĸekilde tasarēm gerekleĸtirilmiĸtir. HTY deĵeri tasarēm iin ºnemli parametrelerden 

biridir. Bu noktada, HTY Denklem 8 kullanēlarak ēkēĸ tork deĵerinin, T2 aktif hacme bºl¿m¿nden 

hesaplanmēĸtēr (Som, 2017). 

 

Bu denklemlerde sērasēyla lmn, Am1-2, lp, Ap, gn, Agn mēknatēs uzunluĵu, eksenel mēknatēs alanē, 

kutup parasē uzunluĵu, kutup parasē eksenel alanē, hava aralēĵē uzunluĵu ve hava aralēĵē eksenel 

alanēnē ifade eder. Ayrēca, mr  ve m0 baĵēl geirgenlik ve mutlak geirgenliĵi ifade etmektedir. Ķki 

mēknatēsēn Br deĵeri aynē olmaktadēr bunun nedeni i ve dēĸ rotor kēsēmlarēnda kullanēlan mēknatēslarēn 

aynē cins olmasēndandēr. 

Denklem 11-12 de verilen denklemlerle i ve dēĸ hava aralēĵēnda meydana gelen manyetik akē 

hesaplanmaktadēr. 

 

ὌὝὣ=Ὕὺ=Ὕ2 / (“ *(Ὑέ )2 *Ὠ )                                                                         (8)  

Am1=2 * pi * roi /(po*2) * La               (9) 

Am2=2 * pi * rii /(po*2) * La             (10) 

Bg1=Kl1/(1+Kr * ((2 * Rg1+2 * Rg2+Rp+Rg3)/(2 * Rm1+2 * Rm2))) * ((Am1+Am2)/Ag1) *Br         (11) 

Bg2=(Kl2*Kl 1)/(1+Kr*((2*Rg1+2*Rg2+Rp+Rg3)/(2*Rm1+2*Rm2)))*((Am1+Am2)/Ag2)*Br            (12) 

 

4. ¥RNEK TASARIM PARAMETRELERĶ VE HESAPLANMASI 

Mekanik diĸli sistemlerinde diĸlilerin oranēnē belirlemek iin kullanēlan form¿ller olduĵu gibi manyetik 

diĸliler iinde form¿ller vardēr. Denklem 7ôde verilen form¿lle ilk baĸta diĸli oranē belirlenmektedir. 

Diĸli oranē r¿zgar t¿rbinlerinde ºnemli bir yere sahiptir. Alternatºr¿n ¿reteceĵi enerji miktarē diĸli 

oranēnēn y¿ksek olmasē ile direkt olarak doĵru orantēlēdēr. Diĸli oranēnē belirleyen i, dēĸ rotordaki 

mēknatēslar ile taĸēyēcē kēsmē belirlemektedir. Ķstenildiĵi durumda bir kēsēm sabit olup diĵer kēsēmlar giriĸ 

ve ēkēĸ olarak kullanēlabilir. Konfig¿rasyonda dēĸ rotorun sabit olduĵu sistemin ēkēĸ milinin ise elik 

kutuplar ile saĵlandēĵē bir yapē ile diĸli oranēnēn y¿ksek olduĵu gºr¿lmektedir.  Diĸli oranēnēn yanē sēra 

manyetik diĸlide i ve dēĸ rotor kēsmēndaki parametrelerde manyetik akē yoĵunluĵunu etkilemektedir. 

Bu alēĸmada 140 mm. dēĸ apē olan ve i rotordaki manyetik alan yoĵunluĵunu artērmak iin 4 farklē 

durum deĵerlendirilmiĸtir.  

    

 
ķekil 5. Manyetik diĸli tasarēm parametreleri (a) Kesit gºr¿n¿m (b) Eksenel gºr¿n¿m ((Ming ve ark., 

2022) 
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Tablo 1. Koaksiyel manyetik diĸli parametre deĵerleri 

  Aēklama Durum 1 Durum 2 

Durum 

3 

Durum 

4 

Ķ¢ ROTOR 

Ķ yarēap, Di +E 43 mm. 42 mm. 41 mm. 40 mm. 

Dēĸ yarēap, Di 

+E+D 49 mm. 48 mm. 47 mm. 46 mm. 

Kutup ifti, p1 4 4 4 4 

Aē, ɗ1, 180/(2p1) 22,5 22,5 22,5 22,5 

Elektrik eliĵi 1008 1008 1008 1008 

ORTA ROTOR 

Ķ yarēap, Di 

+E+D+g2 50 mm. 49 mm. 48 mm. 47 mm. 

Dēĸ yarēap, Di 

+E+D+g2+C 55 mm. 55 mm. 55 mm. 55 mm. 

¢elik sayēsē, n2 26 26 26 26 

Aē, ɗ2, 180/(n2) 7,16 7,16 7,16 7,16 

Laminasyonlu elik M19-26G 

M19-

26G 

M19-

26G 

M19-

26G 

DIķ ROTOR 

Ķ yarēap, A+B 14 mm. 14 mm. 14 mm. 14 mm. 

Dēĸ yarēap, A 5 mm. 5 mm. 5 mm. 5 mm. 

Kutup ifti, p3 22 22 22 22 

Aē, ɗ3, 180/(2p3) 4,09 4,09 4,09 4,09 

Elektrik eliĵi 1008 1008 1008 1008 

DĶĴER 

Mēknatēs NdFeB 1,2 T. 1,2 T. 1,2 T. 1,2 T. 

Ķ yarēap, Di 38 mm. 38 mm. 38 mm. 38 mm. 

Dēĸ yarēap, Do 70 mm. 70 mm. 70 mm. 70 mm. 

Hava Boĸluĵu 1 mm. 1 mm. 1 mm. 1 mm. 

Eksenel boy, d 30 mm. 30 mm. 30 mm. 30 mm. 

Sēkēĸtērma faktºr¿ 0,96 0,96 0,96 0,96 

 

Dēĸ ve i rotor ile taĸēyēcē arasēndaki hava boĸluĵu 1 mm. olarak kabul edilmiĸtir. Mēknatēs boyutlarē 

direkt olarak maliyeti etkilediĵinden B ve D deĵerlerinde deĵiĸiklik yapēlmamēĸtēr.   Matlab_simulink 

programēnda denklemler yazēlmēĸ Tablo 1ôdeki parametreler girilmiĸtir. Durum 1,2,3 ve 4 parametreleri 

sēra ile deĵerlendirildiĵinde dēĸ rotor manyetik akē yoĵunluĵu 1.022 T., 1.0367 T., 1.0383 T., 1.0313 T., 

i rotor manyetik akē yoĵunluĵu 0.9167 T.,  0.9491 T., 0.9706 T., 0.9848 T. olarak bulunmuĸtur.  

 

5. SONU¢ 
Bu alēĸmada manyetik diĸli sistemlerinin k¿¿k ºlekli r¿zgar t¿rbinlerinde kullanēlmasēnēn ºneminde 

bahsedilmektedir.  Manyetik diĸli sistemleri, istenildiĵi durumlarda iyi bir  tork deĵerine sahip 

olabileceĵi d¿ĸ¿n¿lmektedir. Manyetik diĸliler daha fazla araĸtērēlarak ve farklē parametreler incelenerek 

sayēsal hesaplar ile tork yoĵunluklarē hesaplanabilir. Manyetik diĸliler temassēz ºzelliĵe sahip 

olduĵundan yaĵlamaya ihtiya durmazlar ve az bakēm gerektirirler. Manyetik diĸliler, aĸērē 

y¿klenmelere karĸē doĵal olarak koruma saĵlar ve kaymaya neden olan kēsēm kaldērēldēĵēnda dºnmesine 

aynē ĸekilde devam edilebilmektedir. Bu alēĸmada i ve dēĸ rotor kēsēmlarēndaki manyetik akē 

yoĵunluĵu dºrt farklē durumlar incelenmiĸ en iyi olanē seilmiĸtir. ¢alēĸmada bahsedilen koaksiyel 

manyetik diĸli sisteminin prototipi yapēlmadan ºnce sonlu elemanlar yºntemi ile i ve dēĸ rotordaki tork 

deĵerlerinin analizi yapēlmēĸ durum 4 en iyi olarak seilmiĸtir.  
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¥zet 

Amfifilik polimerler, yapēsēnda hidrofobik ve hidrofilik polimer zincirleri bulunduran kopolimerlerdir. 

Bu polimerler farklē yapēlarda sentezlenmektedirler. Son zamanlarda olduka ilgi gºren sentez, tarak-

tipi amfifilik graft kopolimer sentezidir. Bu t¿r kopolimerler, farmasºtik aralarda, kontroll¿ ila 

salēnēmlarēnda, biyomalzeme ve nanopartik¿l ¿retimi gibi alanlarda sēklēkla kullanēlmaktadērlar. 

Misellere gºre daha az k¿melenme deĵerlerine sahiptirler. Bu da d¿ĸ¿k konsantrasyonlarda polimerleri 

daha kararlē hale getirmektedir (Hoskins ve ark., 2012). Poli[poli(etilen glikol) metakrilat-ko-

akrilamid]-graft-poli(ὑ-kaprolakton) (P[PEGMA-ko-AAm] -g-PCL) tarak-tipi amfifili k graft 

kopolimerin sentezi, sērasēyla serbest radikal polimerizasyon (SRP) ve halka aēlma polimerizasyonu 

(ROP) teknikleri kullanēlarak gerekleĸtirildi. Bu amala, poli(etilen glikol) metakrilat (PEGMA) 

makromonomeri ile akrilamid monomerinden, 2,2'-azobisizobutironitril varlēĵēnda SRP tekniĵi ile 

poli[poli(etilen glikol) metakrilat-ko-akrilamid] (P[PEGMA-ko-AAm]) kopolimeri elde edildi. 

P[PEGMA-ko-AAm] -g-PCL tarak-tipi amfifilik graft kopolimeri, P[PEGMA-ko-AAm] kopolimer ve 

ὑ-kaprolakton kullanēlarak ROP tekniĵiyle sentezlendi. ¦r¿n¿n izolasyonu ve kurutulmasē sonrasēnda 

temel polimer karakterizasyon yºntemleri olan 1H-n¿kleer manyetik rezonans spektroskopisi, Fourier 

dºn¿ĸ¿m¿ kēzēlºtesi spektroskopisi ve termogravimetrik analiz ile yapēsal ve termal karakterizasyonu 

saptanmēĸtēr. Graft kopolimerinin spektroskopik ve termal analizleri, kopolimerin SRP ve ROP 

tekniklerinin bir kombinasyonu ile kolayca oluĸturulduĵunu ortaya koymaktadēr. 

 

Anahtar kelimeler:  Tarak-tipi amfifilik graft kopolimer, ὑ-kaprolakton, akrilamid, serbest radikal 

polimerizasyonu, halka aēlma polimerizasyonu. 

 

SYNTHESIS AND CHARACTERIZATION OF POLY[POLY(ETHYLENE GLYCOL) 

METHACRYLATE -co-ACRYLAMIDE] -graft -POLY(ắ-CAPROLACTON) COMB -TYPE 

AMPHILIC GRAFT COPOLYMER  

 

Abstract 

Amphiphilic polymers are copolymers that contain hydrophobic and hydrophilic polymer chains. These 

polymers are synthesized in different structures. The synthesis that has attracted a lot of attention 

recently is the comb-type amphiphilic graft copolymer synthesis. Such copolymers are frequently used 

in pharmaceutical vehicles, controlled drug releases, biomaterials and nanoparticle production. Comb-

type amphiphilic graft copolymers have less aggregation values than micelles. This makes the polymers 

more stable at low concentrations (Hoskins ve ark., 2012). Synthesis of poly[poly(ethylene glycol) 

methacrylate-co-acrylamide]-graft-poly(ὑ-caprolactone) (P[PEGMA-co-AAm] -g-PCL) comb-type 

amphiphilic graft copolymer was carried out using free radical polymerization (FRP) and ring opening 

polymerization (ROP) techniques. For this purpose, poly[poly(ethylene glycol) methacrylate-co-

acrylamide] (P[PEGMA-co-AAm]) copolymer was obtained from poly(ethylene glycol) methacrylate 

(PEGMA) macromonomer and acrylamide monomer in the presence of 2,2'-azobisisobutyronitrile by 

FRP technique. P[PEGMA-co-AAm] -g-PCL comb-type amphiphilic graft copolymer was synthesized 

by ROP technique using P[PEGMA-co-AAm] copolymer and ὑ-caprolactone. After isolation and drying 

of the product, its structural and thermal characterization was determined by 1H-nuclear magnetic 

resonance spectroscopy, Fourier transform infrared spectroscopy and thermogravimetric analysis, which 

are the main polymer characterization methods. Spectroscopic and thermal analyzes of the graft 

copolymer reveal that the copolymer is easily formed by a combination of FRP and ROP techniques. 

 

Keywords: Comb-type amphiphilic graft copolymer, ὑ-caprolactone, acrylamide, free radical 

polymerization, ring opening polymerization. 
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1. GĶRĶķ 

G¿n¿m¿zde farklē mimarilerde, dēĸ uyaranlara karĸē duyarlē, ok iĸlevli ºzelliklere sahip polimerler 

sentezlenmektedir (Mishra ve ark., 2011). Tarak-tipi amfifilik graft kopolimerlerin sentezi bu konuda 

hēzlē bir ĸekilde ortaya ēkmēĸtēr. Hatta ila ºz¿n¿rl¿ĵ¿ ile ilgili olarak amfifilik blok kopolimerlere 

alternatif olarak da gºsterilmektedir. Hem doĵrudan iĵne ile enjekte edilerek hem de oral uygulamalarda 

kullanēm alanlarē vardēr (Hoskins ve ark., 2012). Bu alēĸmada tarak-tipi amfifilik graft kopolimerlerin 

sentezi gºsterilmiĸtir. Hidrofilik yapēda poli(etilen glikol) metakrilat, akrilamid monomerleri ile 

hidrofobik yapēda biyouyumlu ὑ-kaprolakton monomerlerinden tarak-tipi amfifilik graft kopolimeri 

sentezlenmiĸtir. ¦r¿nlerin yapēsal ve termal karakterizasyonu ele alēnmēĸtēr. 

 

2. MATERYAL VE METOD  

2.1. Kullanēlan Maddeler 

Poli(etilen glikol) metakrilat Mn= 360 g.mol-1 (PEGMA) (Sigma-Aldrich), akrilamid (AAm) (Sigma-

Aldrich), ὑ-kaprolakton (Alfa Aesar, 99%), 2,2'-azobisizob¿tironitril (AIBN) (Sigma-Aldrich, 98%), 

toluen (susuz, Sigma-Aldrich, Ó99.8%), dietil eter (Merck), Dimetil s¿lfoksit (DMSO) (Merck, 

Ó99.7%), Kalay oktoat (Sigma-Aldrich). 

 

2.2. Kullanēlan Cihaz ve Aletler 

Fourier Dºn¿ĸ¿ml¿ Kēzēlºtesi Spektroskopisi (FT-IR) Cihazē, Jasco FT/IR-6600 model ve Shimadzu 

IRaffinity 1 olup, 600-4000 cm-1 band aralēĵēnda kullanēldē. Termogravimetrik Analiz (TGA) Cihazē, 

SII EXSTAR6000 TG/DTA6200 model olup, sentezlenen ¿r¿nlerin termal ºzelliklerinin 

belirlenmesinde kullanēldē. Analizlerde sēcaklēk aralēĵē 25 oC ile 600 oC arasēnda ve sēcaklēk artēĸ hēzē da 

10 oC/dk olarak belirlendi. N¿kleer Manyetik Rezonans (NMR) Spektroskopisi Cihazē, Bruker Ultra 

Shield Plus markalē olup, Ultra long hold time 400 MHz NMR Spektrometresi sentezlenen bileĸiklerin 

yapēsēnēn anlaĸēlmasēnda kullanēldē. 

 

2.3. Poli[poli(etilen glikol) metakrilat -ko-akrilamid)] P[PEGMA-ko-AAm] Kopolimerin Sentezi  

P[PEGMA-ko-AAm] kopolimeri, serbest radikal polimerizasyonu (SRP) ile elde edildi. Poli[poli(etilen 

glikol) metakrilat (PEGMA) (3,315 gram, 0,009 mol), acrylam de (AAm) (0,8704 gram, 0,012 mol), 

2,2'-azob s zobut ron tr l (AIBN) (0,0842 gram, 0,512 mmol) 250 mlôl k cam balon er s nde 20 ml 

toluen ºz¿c¿s¿  nde ºz¿ld¿. Karēĸēmēnēn 80 ÜC sēcaklēkta 13 saat s¿reyle karēĸēmē saĵlandē. 

Reaksiyon sonlandērēldē ve karēĸēmdan sentez ¿r¿n¿ ayrēldē. Sentezlenen ¿r¿n 3,3572 gram olarak 

tartēlēp, y¿zde ver m aĵērlēka %86,74 olarak hesaplandē.  

 

2.4. P[PEGMA-ko-AAm] -g-PCL Tarak -tipi Amfifilik graft Kopolimeri Halka Aēlma 

Polimerizasyonu Yºntemi ile Sentezi 

P[PEGMA-ko-AAm] -g-PCL tarak-tipi amfifilik graft kopolimeri, halka aēlma polimerizasyonu 

yºntemi ile sentezlendi. P[PEGMA-ko-AAm] (0,1308 gram), ὑ-kaprolakton (2,060 gram, 0,018 mol), 

katalizºr olarak 1-2 damla kalay oktoat 50 mlôl k cam balon er s nde 10 ml DMSO ºz¿c¿s¿  nde 

ºz¿ld¿. Karēĸēmēn 90 ÜC sēcaklēkta 18 saat s¿reyle karēĸēmē saĵlandē. Reaksiyon sonlandērēldē ve 

karēĸēmdan sentez ¿r¿n¿ ayrēldē. Sentezlenen ¿r¿n 1,1838 gram olarak tartēlēp, y¿zde ver m aĵērlēka 

%55,58 olarak hesaplandē. Reaksiyon aĸamalarē ķekil 1ôde gºsterildi. 
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ķekil 1. P[PEGMA-ko-AAm] -g-PCL tarak-tipi amfifilik graft kopolimerinin sentez rotasē 

 

3. SONU¢  

3.1. Deneysel Bulgular 

Sentezlenen polimerlerin kimyasal yapēlarē ve ierdiĵi fonksiyonel gruplar incelenmiĸtir. Elde edilen 

P[PEGMA-ko-AAm] kopolimerin 1H-NMR spektrumu ķekil 2ôde, FT-IR spektrumu ķekil 3ôde 

verilmiĸtir. P[PEGMA-ko-AAm] -g-PCL tarak-tipi amfifilik graft kopolimerinin FT-IR spektrumu ķekil 

4ôde gºsterildi. -NH, -CH2, karbonil (C=O) ve -OC baĵlarē net bir ĸekilde gºzlemlenmiĸtir. P[PEGMA-

ko-AAm] -g-PCL graft kopolimerinin 1240 cmï1 ve 1165 cmï1 dalga boylarēnda gºr¿len C-O-C grubu 

baĵlarē, yapēda bulunan hidrofilik poli(ὑ-kaprolakton) varlēĵēnē gºstermektedir (¢atēker ve ark., 2019; 

¥zt¿rk ve ark., 2017; ¥zt¿rk ve ark., 2018). P[PEGMA-ko-AAm] kopolimerlerinin bozunma sēcaklēĵē 

(Td) deĵerleri TGA analizi ile bulundu. P[PEGMA-ko-AAm]  kopolimerinin termal bozunma eĵrisi ķekil 

5ôde gºsterildi. P[PEGMA-ko-AAm] kopolimerinin TGA diyagramēnda, yaklaĸēk 245 oCôden 

baĸlayarak yaklaĸēk 450 oCôye kadar iki adet bozunma sēcaklēĵē (Td1=303 oC ve Td2=405 oC) gºstererek 

%92,74ô¿ bu sēcaklēk deĵerleri arasēnda bozunduĵu gºr¿nmektedir. Bu termal bozunma eĵrisinde 245 

oC ile 327 oC arasēndaki bozunma eĵrisi poliakrilamid grubunun kaybē olarak yorumlanēr (Zhou ve Wu, 

2011). Hem P[PEGMA-ko-AAm] hem de P[PEGMA-ko-AAm] -g-PCLôin termal kararlēlēĵē ķekil 6ôda 

verilen TGA diyagramlarēyla gºsterilmiĸtir. 
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ķekil 2. P[PEGMA-ko-AAm] kopolimerin 1H-NMR spektrumu 

 

 
ķekil 3. P[PEGMA-ko-AAm] kopolimerin FT-IR spektrumu 

 



 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

144 

 
ķekil 4. P[PEGMA-ko-AAm] -g-PCL kopolimerinin FT-IR spektrumu 

 

 
ķekil 5. P[PEGMA-ko-AAm] kopolimerinin TGA eĵrisi 
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ķekil 6. P[PEGMA-ko-AAm] ve P[PEGMA-ko-AAm]-g-PCL kopolimerinin TGA eĵrileri 

 

4. TARTIķMA 

Bu alēĸmada, tarak-tipi amfifilik graft kopolimerinin sentezi serbest radikalik polimerizasyon ve 

halka aēlmasē polimerizasyonu tekniklerinin birlikte kullanēlmasēyla gerekleĸtirildi. Bu teknikler 

basit ve etkili yºntemlerdir (¥zt¿rk ve ark., 2018). ¦r¿nlerin karakterizasyonunda, oluĸan polimerlerin 

yapēsēndaki baĵlarēn absorbans deĵerleri artmēĸtēr. Hidrofobik ve hidrofilik polimer zincirleri 

bulunduran sentez materyali geniĸ uygulama potansiyeline sahiptir. 
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¥zet  

Elektrikli ara kullanēm hēzē diĵer ¿lkelerde olduĵu gibi T¿rkiyeôde de giderek artmaktadēr. Elektrikli 

aralarēn kullanēmēnēn yaygēnlaĸmasē beraberinde bu aralar iin kullanēlacak ĸarj istasyonlarēnēn makul 

ĸekilde belirlenmesini gerekli kēlmaktadēr. Bu alēĸmada, ¿lkemizin ºnemli ticaret ve sanayi 

ĸehirlerinden olan Kayseri ili iin elektrikli ara ĸarj istasyonlarēnēn yerlerinin belirlenmesi 

amalanmēĸtēr. Bu amala, kēsētlē sayēda ĸarj istasyonu aacak karar vericiye yardēmcē olmak adēna, fazla 

sayēdaki potansiyel istasyonlar arasēndan rastgele alternatifler belirlemek yerine matematiksel model 

geliĸtirilmiĸtir. Matematiksel model ile potansiyel istasyon yerleri arasēndan alternatifler belirlenmiĸ, 

ardēndan n¿fus yoĵunluĵu, alēĸveriĸ merkezine yakēnlēk, resm´ kurumlara yakēnlēk, petrol istasyonlarēna 

yakēnlēk ve anayollara yakēnlēk olarak belirlenen ana kriterlerin aĵērlēklarē Analitik Hiyerarĸi Prosesi 

(AHP) yºntemiyle uzman gºr¿ĸleri alēnarak oluĸturulmuĸtur. Karar vericiye yardēmcē olmak amacēyla 

hem literat¿rde sēka kullanēlan TOPSIS yºntemi hem de son yēllarda kullanēmē artan daha ºnce 

elektrikli ara ĸarj istasyonu yer seimi iin kullanēlmamēĸ olan EDAS yºntemi ile alternatiflerin 

sēralanmasē yapēlmēĸtēr.  

 

Anahtar Kelimeler: Elektrikli ara ĸarj istasyonu seimi, Matematiksel model, AHP, TOPSIS, EDAS 

 

ELECTRIC VEHICLE CHARGING STATION SELECTION WITH MATHEMATICAL 

MODEL AND MULTI -CRĶTERIA DECISION MAKING METHODS: APPLICATION FOR 

KAYSERĶ PROVINCE 

 

Abstract  

The rate of use of electric vehicles is increasing in Turkey as in other countries. The widespread use of 

electric vehicles necessitates the reasonable determination of charging stations to be used for these 

vehicles. In this study, it is aimed to determine the locations of electric vehicles charging stations for the 

province of Kayseri, one of the important commercial and industrial cities of our country. For this 

purpose, unlike the literature, a mathematical model has been developed to help the decision maker to 

open a limited number of charging stations, instead of randomly determining alternatives among a large 

number of potential stations. Alternatives were determined among the potential station locations with 

the mathematical model, and then the weights of the main criteria determined as population density, 

proximity to shopping centers, proximity to official institutions, proximity to petrol stations and 

proximity to main roads were formed by taking expert opinions with the Analytical Hierarchy Process 

(AHP) method. In order to help the decision maker, both the TOPSIS method, which is frequently used 

in the literature, and the EDAS method, which has not been used for electric vehicle charging station 

location selection, which has been used in recent years, have been ranked. 

 

Keywords: Electric vehicle charging station selection, Mathematical model, AHP, TOPSIS, EDAS, 

 

1. GĶRĶķ 

G¿n¿m¿zde ulaĸēm iin yaygēn olarak fosil yakētlē aralar kullanēlmaktadēr. Bu aralar   hava kirliliĵi 

ve g¿r¿lt¿ kirliliĵinin yanē sēra sera gazē etkisi gibi birok evresel probleme sebep olmaktadēr. Ayrēca 

ĸehirde yaĸayanlarēn saĵlēklarē bu kirliliĵe maruz kalarak olumsuz etkilenmektedir (Bilgilioĵlu, 2022). 

Bu sebeple fosil yakētlē aralara alternatif ºz¿mler aranmēĸtēr. ķehirdeki yaĸam kalitesini artērmak ve 

mailto:byildirim@nny.edu.tr


 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

147 

daha temiz bir d¿nya iin evre dostu elektrik aralarē kullanēlmaya baĸlanmēĸtēr. Elektrikli aralarēn 

kullanēlma nedenleri sadece evre dostu olmasē deĵil, yakēt t¿ketim maliyetinin de fosil yakētlara gºre 

daha d¿ĸ¿k olmasēdēr.  Elektrikli ara kullanēmē d¿nyada olduĵu gibi ¿lkemizde de giderek 

yaygēnlaĸmaktadēr. 2022 verilerine gºre ¿lkemizdeki elektrikli ara satēĸē 2021 yēlēna oranla %188 

oranda artēĸ gºsterirken, ĸarj aĵē lisans sahibi firma sayēsē da artmēĸtēr (Int Kyn. 1).ķarj aĵē lisans sahibi 

firmalar elektrikli ara ĸarj istasyonlarēnē birtakēm kriterleri gºz ºn¿ne alarak planlamalēdērlar. 

Literat¿rde bu amala gerek matematiksel modeller (Arayēcē ve Poyrazoĵlu 2018, Genevoēs ve 

Kocaman 2018, Erdem 2020, Dºrtkºĸe vd. 2022)gerekse ok kriterli karar verme yºntemleri 

kullanēlarak alēĸmalar yapēlmēĸtēr. ¢ok kriterli karar verme yºntemleri (¢KKV) pek ok kriteri gºz 

ºn¿ne alarak alternatifleri sēralamaya yardēmcē olan ve yer seimi problemlerinde sēka kullanēlan 

yºntemlerdir. AHP, PROMETHEE, TOPSIS ve VIKOR gibi yºntemler bunlarēn baĸēnda gelmektedir 

(Dalbudak ve Renber, 2022). 

 

Elektrikli aralarēn birok avantajē olmasēna raĵmen en b¿y¿k dezavantajē d¿ĸ¿k menzile sahip 

olmalarēdēr. Bu nedenle elektrikli ĸarj istasyonu b¿y¿k ºnem taĸēmaktadēr. D¿nyada elektrikli aralarēn 

kullanēmē yaygēnlaĸērken ¿lkemizde de bu yºnde ilgi artmēĸ ve pek ok ĸirket elektrikli aralar iin ĸarj 

istasyonu kurmaya baĸlamēĸtēr (Alkan vd., 2023). Literat¿re bakēldēĵēnda elektrikli aralarēn ĸarj 

istasyonu yer seimiyle alakalē yapēlan alēĸmalar giderek artmaktadēr.  ¥zellikle yer seimi konusunda 

¢KKV yºntemlerinin kullanēldēĵē alēĸmalar gºr¿lmektedir (Raposo vd. 2015, Guo ve Zhao 2015, 

Genevoēs ve Kocaman 2018, Erbaĸ et al. 2018, G¿ler ve Yomralēoĵlu 2020, Zhang et al. 2020, Asnaz 

ve ¥zdemir 2021, Bilgilioĵlu 2022, Skaloumpakas et al. 2022, Khalife et al. 2022, Yagmahan ve Yēlmaz 

2022, Alkan vd. 2023). ¢KKV yºntemlerinin kullanēldēĵē elektrikli ĸarj istasyonu yer seimi iin 

makaleler ve eĸitli yayēnlar incelenmiĸ ve temel konu baĸlēklarē ¿zerinden Tablo 1ôde ºzetlenmiĸtir.  

 

Bu alēĸma kapsamēnda da ¿lkemizin ºnemli ticaret ve sanayi merkezlerinden olan, konumu itibariyle 

baĸkent Ankara baĸta olmak ¿zere pek ok ilimize komĸu olan Kayseri ili iin elektrikli ara ĸarj 

istasyonu seim problemi ele alēnmēĸtēr. ¢alēĸma alanē olarak Kayseri ilinin n¿fusunun b¿y¿k bir 

bºl¿m¿n¿ oluĸturan Melikgazi ve Kocasinan ileleri belirlenmiĸtir. Ķki ilenin il merkezinde olmasē, 

n¿fus yoĵunluklarēnēn fazla olmasē ve ok sayēda alēĸveriĸ merkezi, hastane, kamu kurumu gibi n¿fus 

yoĵunluĵunun g¿n¿n b¿y¿k bir bºl¿m¿nde aktif olduĵu yerleri barēndērmasē potansiyel istasyon 

sayēsēnēn fazla olmasēna neden olmaktadēr. Bu durumda potansiyel yerlerden rastgele alternatifler 

belirlemek yerine ºncelikle matematiksel model yardēmēyla potansiyel istasyon sayēsē belirli kēsētlar 

altēnda indirgenmiĸ ve alternatifler belirlenmiĸtir. Matematiksel model kēsētlē sayēda ĸarj istasyonu 

aacak olan karar vericiye belirli ama ve kēsētlar altēnda alternatif belirleme imk©nē sunmaktadēr.  

Sonrasēnda kriterler belirlenmiĸ ve uzman gºr¿ĸleriyle birlikte AHP yºntemi kullanēlarak 

aĵērlēklandērmalar yapēlmēĸtēr. Alternatiflerin sēralanmasē iin karar vericilere yardēmcē olmak amacēyla 

TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) ve EDAS (Evaluation based 

on Distance from Average Solution) yºntemleri kullanēlmēĸtēr. 
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Tablo 1. Literat¿r Taramasē 

 

2. MATERYAL VE METOD  

¢alēĸma 3 ana aĸamadan oluĸmaktadēr. Ķlk aĸamada, uygulamanēn yapēlmasē iin seilen Melikgazi ve 

Kocasinan ilelerinin ok fazla potansiyel istasyon yeri iermesi sebebiyle bu potansiyeller arasēndan 

rastgele alternatifler belirlemek yerine matematiksel model ile belirli kēsētlar altēnda, makul 

alternatiflerin belirlenmesi gerekleĸtirilmiĸtir.  

 

Kaynak Yºntem ¢alēĸmanēn Niteliĵi 
Uygulama 

Alanē 

Raposo vd., 

2015  
PROMETHEE 

Halka aēk elektrikli ara ĸarj istasyonlarē iin ok kriterli 

karar verme yºntemi ile uygun yer seimi. 

Angra do 

Hero²smo 

Guo ve Zhao, 

2015  

Fuzzy 

TOPSIS 

S¿rd¿r¿lebilirlik perspektifine dayalē bulanēk TOPSIS 

kullanēlarak elektrikli ara ĸarj istasyonunun en uygun yer 

seimi. 

Pekin (¢in) 

Arayēcē ve 

Poyrazoĵlu, 

2018  

Matematiksel 

Model 
Elektrikli ara ĸarj istasyonunun doĵru konumlandērēlmasē. Ķstanbul Ķli 

Genevoēs ve 

Kocaman, 2018  

AHP, 

Matematiksel 

Model 

AHP tabanlē matematiksel modelleme ile elektrikli ara 

ĸarj istasyonlarēnēn en uygun yer seimi. 
Ķstanbul Ķli 

Erbaĸ et al., 

2018  

GIS, BAHP, 

TOPSIS 

Coĵrafi bilgi sistemleri ve bulanēk analitik hiyerarĸi 

yºntemi kullanēlarak elektrikli ara ĸarj istasyonu yer 

seimi. 

Ankara Ķli 

Erdem, 2020  

DKA 

Sezgiseli, 

Matematiksel 

Model 

Elektrikli arala periyodik teknisyen rotalama ve istasyon 

yeri seim problemi. 
Samsun Ķli 

G¿ler ve 

Yomralēoĵlu, 

2020  

CBS, BAHP 

Aēk kaynak kodlu Coĵrafi bilgi sistemleri yazēlēmē ve 

bulanēk analitik hiyerarĸi yºntemi kullanēlarak elektrikli 

ara ĸarj istasyonu yer seimi. 

Ķstanbul Ķli 

Zhang et al., 

2020  
TOPSIS 

ķehir ii ĸarj hizmeti kalitesi performansēnēn 

deĵerlendirilmesi iin ok kriterli bir karar yºntemlerinde 

TOPSIS uygulanmasē. 

Pekin (¢in) 

Asnaz ve 

¥zdemir, 2021  

BAHP, 

SMART, 

PROMETHEE 

¢ok kriterli karar verme yºntemleri ile   en uygun elektrikli 

ara ĸarj istasyonlarēnēn yer seimi. 

Balēkesir 

¦niversitesi 

¢aĵēĸ 

Kamp¿s¿ 

Bilgilioĵlu, 

2022  

BAHP, 

ArcGIS 

Coĵrafi bilgi sistemleri ve bulanēk analitik hiyerarĸi 

yºntemi ile en uygun elektrikli ara ĸarj istasyonu yer 

seimi. 

Ankara Ķli 

Dºrtkºĸe vd., 

2022  

¢ok Amalē 

Optimizasyon 

Akēĸ yakēt ikmal yer modeli kullanēlarak elektrikli ara ĸarj 

istasyon yerlerinin belirlenmesi. 
Sakarya Ķli 

Skaloumpakas 

et al., 2022  
TOPSIS 

Karayollarēnda elektrikli ara ĸarj istasyonlarēnēn TOPSIS 

yºntemi ile en uygun yer seimi. 

Egnatia 

Motoryolu 

(Yunanistan) 

Khalife et al., 

2022  

K-means, 

AHP, GIS 

Coĵrafi bilgi sistemleri ve analitik hiyerarĸi yºntemi ile en 

uygun elektrikli ara ĸarj istasyonu yer seimi. 

Ruhr Bºlgesi 

(Almanya) 

Yagmahan ve 

Yēlmaz, 2022  

AHP, 

TOPSIS, 

MOORA 

Grup ok kriterli karar verme yºntemleri ve duyarlēlēk 

analizine dayalē b¿t¿nleĸik bir sēralama yaklaĸēmē ile en 

uygun   ĸarj istasyonu yer seimi. 

Bursa Ķli 

Alkan vd., 2023  AHP, GIS 
AHP yºntemi ile en uygun elektrikli ara ĸarj istasyonu yer 

seimi. 
Konya Ķli 

Bu alēĸma 

Matematiksel 

Model, AHP, 

TOPSIS, 

EDAS, 

Elektrikli ara ĸarj istasyonlarēnēn seimi iin matematiksel 

model ile belirlenen alternatiflerin AHP yºntemiyle kriter 

aĵērlēklarēnēn belirlenip, TOPSIS ve EDAS yºntemleriyle 

sēralanmasē. 

Kayseri Ķli 



 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

149 

Ķkinci aĸamada ise literat¿rdeki alēĸmalardan yararlanarak elektrikli ara ĸarj istasyonu seimi iin ana 

kriterler belirlenmiĸ (Tablo 1), bu kriterlerin AHP yºntemi ile ikili karĸēlaĸtērmalar matrisi oluĸturulup 

aĵērlēklandērēlmasē akademisyen, uzman ve yazarlar tarafēndan ayrē ayrē uygulanmēĸtēr. Farklē olarak 

belirlenen bu ikili karĸēlaĸtērma matrislerinden ortak tek bir matris elde etmek amacēyla her bir 

karĸēlaĸtērmanēn geometrik ortalamasē alēnmēĸ ve ortak matristen elde edilen sonularla kriter aĵērlēklarē 

hesaplanmēĸtēr. Son aĸamada ise belirlenen alternatiflerin ºnem derecelerine gºre sēralanmasē karar 

vericilere yardēmcē olmak amacēyla hem literat¿rde sēka kullanēlan TOPSIS hem de son yēllarda 

kullanēmē artan ve elektrikli ara yer seimi problemlerinde daha ºnce kullanēlmamēĸ olan EDAS 

yºntemleri kullanēlarak gerekleĸtirilmiĸtir. 

 

¢alēĸmaya iliĸkin metodoloji ķekil 1ôde gºsterilmiĸtir.  

 

 
ķekil 1. ¢alēĸma Metodolojisi 

 

2.1. AHP Yºntemi 

 

Ķlk kez Myers ve Alpert (1968) tarafēndan kullanēlan Analitik Hiyerarĸi Prosesi yºntemi ok kriterli 

karar verme yºntemleri arasēnda en sēk kullanēlan yºntemlerdendir. Saaty (1974) tarafēndan geliĸtirilen 

AHP yºntemi eĸitli kriterlerin ikili karĸēlaĸtērma matrisleriyle aĵērlēklandērēlmasē ve mevcut 

alternatiflerin sēralanmasēnē saĵlamaktadēr. Yºntem aĸaĵēdaki adēmlardan oluĸmaktadēr [20]: 

 

Adēm 1: Problemin tanēmlanmasē, 

Adēm 2: Karar hiyerarĸisinin oluĸturulmasē, 

Adēm 3: Kriter ve alt kriterlere iliĸkin ikili karĸēlaĸtērma matrislerinin oluĸturulmasē, 

Adēm 4: Her bir kriterin aĵērlēĵēnēn belirlenmesi,  

Adēm 5: Alternatiflerin ºnceliklerinin belirlenmesi. 

 

Problemin tanēmlanmasē aĸamasēnda kriterler, alt kriterler ve alternatifler belirlenerek sonrasēnda bu 

bilgiler ile hiyerarĸik yapē oluĸturulur. Ķkili karĸēlaĸtērmalar ise ὲz ὲ boyutlu matrisler kullanēlarak, 
Tablo 2ôde verilen ikili karĸēlaĸtērma ºleĵi yardēmēyla oluĸturulmaktadēr (Saaty, 2008). 

Bu karĸēlaĸtērmalar sonucu kriterlerin ºnem aĵērlēklarē belirlenir. 
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Tablo 2. Ķkili karĸēlaĸtērma ºleĵi 

¥nem 

Derecesi 
Tanēm 

1 Eĸit ºnem derecesi 

3 
Bir kriter diĵerinden orta derece 

ºnemlidir 

5 
Bir kriter diĵerinden kuvvetli 

derecede ºnemlidir 

7 
Bir kriter diĵerinden ok kuvvetli 

derecede ºnemlidir 

9 
Bir kriter diĵerinden aĸērē derecede 

ºnemlidir 

2,4,6,8 Ara ºnem dereceleri 

 

Ķkili karĸēlaĸtērmalarda bu matrislerin tutarlē olup olmadēĵēnēn kontrol edilmesi gerekmektedir. Bu 

amala tutarlēlēk oranē hesaplanēr. Bu oranēn 0,10ôa eĸit veya k¿¿k olduĵu durumda karĸēlaĸtērmalarēn 

tutarlē olduĵu kabul edilir. Aksi halde karĸēlaĸtērma matrislerinin tekrar oluĸturulmasē gerekir. 

 

2.2. TOPSIS Yºntemi 

Hwang ve Yoon (1981) tarafēndan geliĸtirilen ve literat¿rde ok sēk kullanēlan ok kriterli karar verme 

yºntemlerinden olan TOPSIS, elektrikli ara ĸarj istasyonu yer seimi iin de tercih edilen yºntemler 

arasēndadēr arasēndadēr (Yagmahan and Yēlmaz 2023, Zhang and Zhao 2020, Erbaĸ et al. 2018, Guo and 

Zhao 2015). Bu yºntem, aynē anda pozitif ideal ºz¿mden en kēsa mesafeye ve negatif ideal ºz¿mden 

en uzak mesafeye sahip alternatifleri semeye alēĸēr. Pozitif ideal ºz¿m, fayda kriterlerini maksimize 

edip maliyet kriterlerini minimuma indirirken, negatif ideal ºz¿m, maliyet kriterlerini maksimize edip 

fayda kriterlerini minimuma indirir (Behzadian et al., 2012).  

 

TOPSIS altē adēmdan oluĸmaktadēr (Uygurt¿rk ve Korkmaz, 2012): 

 

Adēm 1: Karar matrisi oluĸturulup normalize edilir. Her bir kriter ve alternatif iin normalize matris 

deĵeri olan ὶ, Denklem 1ôde gºsterildiĵi gibi hesaplanēr. Denklemdeki ὼ , karar matrisindeki kriter ve 

alternatif deĵerleridir. 

 

  ὶ
В

                                                                                                                                       (1)                      

                     

Adēm 2: Normalize karar matrisi kriter aĵērlēklarēyla arpēlēr. 

Adēm 3: Pozitif ideal ve negatif ideal ºz¿mler belirlenir. Pozitif ideal matris iin her kriterin en 

y¿ksek deĵeri seilirken, negatif ideal matris en d¿ĸ¿k deĵerleri seilir. 

Adēm 4: Alternatifler arasē uzaklēk deĵerleri hesaplanēr.  

Adēm 5: Alternatiflere ait ὧ deĵeri Denklem 2 kullanēlarak alternatiflerin sēralamasē yapēlēr.  

 

  ὧ                                                                                                                                         (2)                                    

 

2.3. EDAS Yºntemi 

Keshavarz et al. (2015) tarafēndan geliĸtirilen, Ortalama ¢ºz¿m Uzaklēĵēna Dayalē Deĵerlendirme 

yºntemi olarak adlandērēlan EDAS yºntemi ¢KKV yºntemlerinden biridir. Yºntemi geliĸtiren 

Keshavarz et al. (2015), VIKOR, TOPSIS, SAW ve COPRAS gibi diĵer ¢KKV yºntemleri ile EDAS 

yºntemini karĸēlaĸtērmēĸ ve yºntemin geerliliĵini test etmiĸlerdir (¥zbek ve Eng¿r, 2018). 

 

Yºntemin adēmlarē aĸaĵēdaki gibidir: 

Adēm 1: Karar matrisi oluĸturularak kriterlerin kazan yºnleri belirlenir. 

Adēm 2: Karar matrisinin s¿tun ortalamasē alēnēr. 
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Adēm 3: Pozitif uzaklēk ve negatif uzaklēk deĵerleri hesaplanēr. Kriterler fayda cinsinden olup Pozitif 

Uzaklēk Deĵeri (PDA) ile maliyet cinsinden olup Negatif Uzaklēk Deĵeri (NDA) form¿l¿ Denklem 

(3)ôte, kriterler maliyet cinsinden olup PDA ile fayda cinsinden olup NDA form¿l¿ Denklem (4)ôte 

verilmiĸtir. 

 

ὖὈὃ 
ȟ Ӷ

Ӷ
                                                                                                                            (3) 

 

ὔὈὃ 
ȟӶ

Ӷ
                                                                                                                           (4) 

 

Adēm 4: Alternatiflerin tamamēna ait PDA ve NDA'nēn aĵērlēklandērēlmēĸ toplamē belirlenir. 

Adēm 5: Alternatiflerin tamamēna ait PDA ve NDA deĵerlerinin aĵērlēklandērēlmēĸ toplamē normalize 

edilir. PDA ve NDA iin aĵērlēklē toplamlē normalize deĵerler Denklem (5) ve (6) ile bulunur. 

 

 ὔὛὖ                                                                                                                                  (5) 

 ὔὛὔ ρ                                                                                                                           (6) 

 

Adēm 6: Alternatiflerin her birinin deĵerlendirme puanē (AS) hesaplanēr ve sēralama yapēlēr. Burada 

hesaplama yapēlērken Denklem (7)ôdeki form¿l kullanēlēr. 

 

    ὃὛ ὔὛὖὔὛὔ                                                                                                                     (7) 

  

3. BULGULAR  

Kayseri ili iin elektrikli ara ĸarj istasyonlarēnēn uygun ĸekilde belirlenmesine katkē saĵlamak 

amacēyla yapēlan bu alēĸmada ºncelikle potansiyel istasyon yerleri ele alēnmēĸ ve bu istasyonlarēn 

sayēsēnēn fazla olmasē nedeniyle alternatiflerin aralarēndan rastgele seilmesi yerine matematiksel 

model yardēmēyla belirlenmesi amalanmēĸtēr. Daha sonra ķekil 1ôde aēklandēĵē ĸekilde literat¿rden 

yararlanēlarak kriterlerin belirlenmesi, uzmanlar yardēmēyla kriterlerin aĵērlēklandērēlmasē ve TOPSIS 

ve EDAS yºntemleriyle alternatiflerin sēralanmasē iĸlemleri gerekleĸtirilmiĸtir. 

 

3.1. ¢alēĸma Alanē 

¢alēĸmada uygulama alanē olarak seilen Kayseri ili, 16 ile ve 714 mahallesiyle yaklaĸēk 1.441.523 

n¿fusa sahip olup (Int Kyn. 2), 370 45ᴂ ve 380 18ᴂ kuzey enlemi, 340 56ᴂ  ve  360 59ᴂ doĵu boylamē 
arasēnda yer almaktadēr (Int Kyn. 3). Kayseri konumu itibariyle ¿lkenin pek ok iliyle baĵlantēlē 

durumdadēr. ¥zellikle baĸkent Ankaraôya kara yoluyla 316 km uzaklēkta bulunmaktadēr. Sanayi ve 

end¿stri ĸehri olmasē nedeniyle ĸehir ii ve dēĸē hareket ve trafik yoĵunluĵu da fazladēr.  

 

Elektrikli ara istasyon seimi iin Kayseri iline baĵlē Melikgazi ve Kocasinan Merkez ileleri ele 

alēnmēĸtēr. Melikgazi ilesi yaklaĸēk 589.852, Kocasinan ilesi yaklaĸēk 404.780 (Int Kyn. 4) n¿fusa 

sahip olmasē sebebiyle ilin n¿fus yoĵunluĵunun b¿y¿k bir bºl¿m¿n¿ oluĸturmakta ve pek ok kamu 

kurumu, alēĸveriĸ merkezi (AVM), petrol istasyonu bulundurmaktadēr. ¢alēĸma alanēna iliĸkin harita 

ķekil 2ôde sunulmuĸtur (Int Kyn. 5, Int Kyn. 6). Melikgazi ve Kocasinan ileleri harita ¿zerinde 

iĸaretlenmiĸtir. 
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ķekil 2. ¢alēĸma Alanē Haritasē 

 

3.2. Potansiyel Ķstasyonlar Arasēndan Alternatiflerin Belirlenmesi: Matematiksel Model 

¢alēĸmada ele alēnan Kayseri iline baĵlē Melikgazi ve Kocasinan merkez ileleri hem konum hem de 

kapsadēklarē n¿fus gibi nedenlerle elektrikli ara ĸarj istasyonlarē iin pek ok potansiyel istasyon yeri 

iermektedir. Bu istasyon yerleri alēĸveriĸ merkezleri ve hastane otoparklarēnēn yanē sēra adliye, 

¿niversite, belediye binalarē gibi g¿n iinde ok sayēda n¿fusa hizmet eden ºnemli kurumlar olarak ele 

alēnmēĸtēr. Eldeki potansiyel istasyon sayēsēnēn fazla olmasē nedeniyle ilk aĸamada amacēmēz, bu 

istasyonlarē belirli ama ve kēsētlar doĵrultusunda makul alternatif istasyonlara indirgemektir. Bu 

nedenle, bildiĵimiz kadarēyla ĸu ana kadar yapēlan alēĸmalarēn aksine alternatiflerin rastgele 

belirlenmesi ya da mevcut alternatiflerin kullanēlmasē yerine potansiyel istasyonlar arasēndan alternatif 

istasyonlarēn seimi iin matematiksel model geliĸtirilmiĸtir. Bu model alternatifleri sēralamak ya da 

doĵrudan elektrikli ara ĸarj istasyon yerini belirlemek amalē olmayēp, daha ºnce belirtildiĵi gibi 

mevcuttaki potansiyel istasyon yerleri sayēsē fazla olduĵundan, makul ĸekilde bu yerler arasēndan 

alternatifleri semek iindir. Model sonucunda belirlenen alternatifler, alēĸmada ele alēnacak esas 

alternatifleri oluĸturacaktēr. Sonraki bºl¿mlerde belirli puanlara gºre aēlacak istasyonlarēn sēralanmasē 

bu alternatifler arasēndan yapēlacaktēr.  

 

Parametreler:                  

ὃ: Potansiyel istasyonlar k¿mesi                                      

ὔȡ Ὥ alternatifinin bulunduĵu mahallenin n¿fusu,                   Ὥ ρȟςȟȣȟὃ            

ὅȡὭ ve Ὦ alternatifi arasēndaki mesafe (km),                           Ὥ Ὦ ρȟςȟȣȟὃ      

Ὕȡ seilen iki alternatif istasyon arasē mesafe limiti (km)         

ὒȡ seilebilecek maksimum alternatif istasyon sayēsē   

 

Karar Deĵiĸkeni: 

ὼ
ρ     É ÁÌÔÅÒÎÁÔÉÆÉ ÓÅëÉÌÉÒÓÅȟ     Ὥ ρȟςȟȣȟὃ                                                    
π     ÄÉøÅÒ ÄÕÒÕÍÄÁȢ                                                                                             

         

              

-ÁØȢ: Вὔ ὼz                                                                 (8) 

Kēsētlar:   

ὅ Ὕz ὼ  ὼ ρ Ὥ Ὦ ρȟςȟȣȟὃ        (9) 

Вὼ ὒ  Ὥ ρȟςȟȣȟὃ                (10) 

ὼᶰπȟρ    Ὥ ρȟςȟȣȟὃ               (11) 

 

Ama fonksiyonu (8), alternatiflerin bulunduklarē mahallelerin n¿fusunu en b¿y¿klemektedir. Kēsēt (9), 

seilen iki alternatif arasēndaki mesafeyi belirli bir eĸik deĵer ile sēnērlandērēr. Bºylece alternatif 
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istasyonlarēn birbirlerine ok yakēn olmasēnē engeller. Kēsēt (10) ise potansiyel alternatif sayēsē fazla 

olduĵu iin, bunlar arasēndan seilecek alternatif sayēsēnē sēnērlar. Kēsēt (11), karar deĵiĸkenini tanēmlar.  

 

 
(a) 

 
(b) 

 

ķekil  3. Ὕ deĵerine baĵlē olarak deĵiĸen ama fonksiyonu deĵeri (a) ve alternatif sayēsē (b) 

 

 

Geliĸtirilen matematiksel model eldeki 28 potansiyel istasyon yeri iin ὒ ρπ iin, CPLEX 12.9.1 
kullanēlarak ºz¿lm¿ĸt¿r. Deĵiĸen seilen iki alternatif istasyon arasē mesafe limiti (km), Ὕ, parametresi 

deĵerlerine baĵlē olarak elde edilen sonularē ķekil 3ôte gºsterilmiĸtir. ķekil 3ôe bakēldēĵēnda Ὕ deĵeri 

arttēka hem ama fonksiyonu deĵerinin hem de belirlenen alternatif sayēsēnēn azaldēĵē gºr¿lmektedir. 

Bunun nedeni belirlenecek alternatifler arasēndaki mesafe eĸiĵini artērdēka modelin biraz daha 

zorlanmasēdēr. Uygulamada, makul gºr¿ld¿ĵ¿ iin Ὕ τ olarak alēnmēĸtēr. Bu durumda model 28 
potansiyel istasyon arasēndan alternatif olarak 7 istasyon belirlemiĸtir. Bu alternatifler iki alēĸveriĸ 

merkezi, ¿ kamu binasē, bir ¿niversite ve bir hastanedir. 

 

3.3. Kriter Aĵērlēklarēnēn Belirlenmesi 

Elektrikli ara ĸarj istasyonu yer seimi iin kriterler belirlenirken genel olarak evresel, sosyal, 

ekonomik faktºrler gºz ºn¿ne alēnmaktadēr (Yagmahan and Yēlmaz 2023, Tang et al. 2013). Bu alēĸma 

kapsamēnda literat¿rdeki alēĸmalardan (bkz.Tablo 1) yararlanēlarak, elektrikli ara kullanēcēsēnēn 

gºr¿ĸleri alēnarak ve uygulama alanēnēn gereklilikleri ve konumu gibi eĸitli ºzellikleri dikkate alēnarak 

5 ana kriter belirlenmiĸtir: 

 

¶ N¿fus Yoĵunluĵu (C1) 

¶ AVM' ye yakēnlēk (C2) 

¶ Resm´ Kurumlara Yakēnlēk (C3) 

¶ Petrol Ķstasyonlarēna Yakēnlēk (C4) 

¶ Anayollara Yakēnlēk (C5) 

 

N¿fusun yoĵun olduĵu yerlerde hareketliliĵin de fazla olmasē nedeniyle ĸarj istasyonlarēnēn bu yerlere 

konuĸlandērēlmasē ºnemlidir. Alēĸveriĸ merkezleri ve resm´ kurumlar g¿n iinde hareketliliĵin fazla 

olduĵu ve buradaki n¿fusun vaktinin b¿y¿k bir bºl¿m¿n¿ geirebileceĵi yerlerdir. Petrol istasyonlarēna 

ve anayollara yakēn olan ĸarj istasyonlarē da ºzellikle elektrikli ara kullanēcēlarē tarafēndan tercih edilen 

ĸarj istasyonu yerlerindendir. Yapēlan alēĸmada, belirlenen 5 ana kriterin aĵērlēklarēnēn hesaplanmasē 

iin ikili karĸēlaĸtērmalara dayalē AHP yºntemi kullanēlmēĸtēr. Kriter aĵērlēklarēna iliĸkin deĵerler 

elektrikli ara alanēnda uzman m¿hendis, yer seimi ve lojistik alanēnda uzman profesºr akademisyen 

ve yazarlarēn gºr¿ĸleri tarafēndan belirlenmiĸtir. Uzman gºr¿ĸlerinin tutarlēlēk deĵerleri %5 ve %9 

arasēnda deĵiĸmekte ve %10ôdan az olduĵu iin tutarlē olduĵu tespit edilmiĸtir. Tutarlē deĵerlere sahip 

olan uzman gºr¿ĸlerinin geometrik ortalamasē alēnarak ortak bir karĸēlaĸtērma matrisi oluĸturulmuĸtur. 

Elde edilen ortak matris Tablo 3ô te sunulmuĸtur. 
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Tablo 3. Ķkili Karĸēlaĸtērma Matrisi ve Kriter Aĵērlēklarē 

Kriterler  C1 C2 C3 C4 C5 

C1 1 4,5270 7,6372 4,0906 0,8165 

C2 0,2209 1 4,4006 1 0,1996 

C3 0,1309 0,2272 1 0,2582 0,1411 

C4 0,2445 1 3,8730 1 0,1615 

C5 1,2247 5,0100 7,0852 6,1920 1 

 

Ortak ikili karĸēlaĸtērma matrisi elde edildikten sonra normalizasyon iĸlemi yapēlmēĸtēr. Normalize 

edilmiĸ matris ve hesaplanan kriter aĵērlēklarē Tablo 4ôte verilmiĸtir. 

 

Tablo 4. Normalize Edilmiĸ Matris ve Kriter Aĵērlēklarē 

Kriterler  C1 C2 C3 C4 C5 Aĵrēlēklar 

C1 0,354 0,385 0,318 0,326 0,352 0,347 

C2 0,078 0,085 0,183 0,080 0,086 0,103 

C3 0,046 0,019 0,042 0,021 0,061 0,038 

C4 0,087 0,085 0,161 0,080 0,070 0,096 

C5 0,434 0,426 0,295 0,494 0,431 0,416 

 

Tablo 4ôe bakēldēĵēnda en ºnemli kriterin Anayollara Yakēnlēk (C5) olarak belirlendiĵi gºr¿lm¿ĸt¿r. Bu 

kriteri sērasēyla; N¿fus Yoĵunluĵu (C1), AVMô ye Yakēnlēk (C2), Petrol Ķstasyonlarēna Yakēnlēk (C4) 

ve Resm´ Kurumlara Yakēnlēk (C3) takip etmektedir.  

 

3.4. TOPSIS Yºntemiyle Alternatiflerin Sēralanmasē 

¢alēĸmanēn bu aĸamasēnda matematiksel model ile ok sayēdaki potansiyel ĸarj istasyonu yeri arasēndan 

istasyon olarak belirlenen alternatifler arasēnda AHP yºntemiyle belirlenen kriter aĵērlēklarē (bkz.Tablo 

4) kullanēlarak, TOPSIS yºntemi ile sēralama yapēlmēĸtēr. Sēralama sonularē Tablo 5ôte sunulmuĸtur.  

 

Tablo 5. TOPSIS ile alternatiflerin sēralanmasē 

Alternatifler  ╒░ Sēralama 

A1 0,868 1 

A2 0,277 6 

A3 0,634 3 

A4 0,398 5 

A5 0,705 2 

A6 0,401 4 

A7 0,190 7 

 

Tablo 5ôte de gºr¿ld¿ĵ¿ gibi TOPSIS yºntemi sonucunda alternatifler arasēndaki sēralama ὃρṋὃυṋ
ὃσṋὃφṋὃτṋὃςṋὃχ ĸeklinde elde edilmiĸtir. 

 

3.5. EDAS Yºntemiyle Alternatiflerin Sēralanmasē 

¢alēĸmanēn bu bºl¿m¿nde karar vericiye alternatif sunmak amacēyla, son yēllarda kullanēmē artan EDAS 

yºntemiyle alternatiflerin sēralamasē gerekleĸtirilmiĸtir. Sēralama sonularē Tablo 6ôda sunulmuĸtur. 
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Tablo 6. EDAS ile alternatiflerin sēralanmasē 

Alternatifler  AS Puanē Sēralama 

A1 0,905 1 

A2 0,093 6 

A3 0,601 3 

A4 0,352 5 

A5 0,763 2 

A6 0,456 4 

A7 0,030 7 

 

EDAS yºntemi kullanēldēĵēnda, alternatifler arasēndaki sēralama TOPSIS yºnteminde olduĵu gibi ὃρṋ
ὃυṋὃσṋὃφṋὃτṋὃςṋὃχ  ĸeklinde elde edilmiĸtir. Ķlk sērada seilen alternatif ĸehir merkezinde 
n¿fusun b¿y¿k bir bºl¿m¿n¿n g¿n iinde zaman geirdiĵi bir AVMô dir. Bu alternatifin ilk sērayē alma 

nedenleri arasēnda belirlenen pek ok kriter aēsēndan ºnemli bir konumda olduĵu sºylenebilir. Her iki 

yºntemde de sonucun birebir aynē ēkmasē kullanēlan metodun baĸarēlē olduĵunu gºstermektedir.   

 

4. TARTIķMA ve SONU¢ 

Elektrikli ara kullanēmē d¿nya genelinde olduĵu gibi ¿lkemizde de hēzla artēĸ gºstermektedir. Bu 

aralar iin ĸarj istasyonlarēnēn ilgili firmalar tarafēndan eĸitli kriterler gºz ºn¿ne alēnarak uygun 

lokasyonlara konuĸlandērēlmasē gerekmektedir. Bu amala alēĸma kapsamēnda T¿rkiyeônin ºnemli 

sanayi ve ticaret ĸehirlerinden olan, konumu itibariyle pek ok ĸehir arasēnda baĵlantē oluĸturan, 

dolayēsēyla da hareketliliĵin ve n¿fusun fazla olduĵu Kayseri ili ele alēnmēĸtēr.  

 

Literat¿rde elektrikli ara ĸarj istasyonu yer seimi iin hem matematiksel modeller hem de ¢KKV 

teknikleri kullanēlmaktadēr. ¢alēĸmada literat¿rden farklē olarak ilk aĸamada, Kayseri iline baĵlē iki 

merkez ilede ok sayēda potansiyel ĸarj istasyonu yeri bulunmasē sebebiyle bu yerler arasēndan rastgele 

alternatifler belirlemek yerine matematiksel model geliĸtirilerek potansiyel istasyonlar alternatif 

istasyon yerlerine indirgenmiĸtir. Bºylece kēsētlē sayēda ĸarj istasyonu amasē gereken karar verici iin 

alternatiflerin belirlenmesi belirli kēsētlar ve ama altēnda sistematik olarak yapēlmēĸ. Belirlenen 

alternatifler arasēnda sēralama yapabilmek amacēyla ºncelikle literat¿rden yararlanēlarak kriterler 

belirlenmiĸ ve kriter aĵērlēklarē iin uzmanlarēn gºr¿ĸleri alēnmēĸtēr. Uzmanlarēn AHP yºnteminden 

yararlanarak ikili karĸēlaĸtērmalar matrisleri oluĸturduktan sonra elde edilen kriter aĵērlēklarēnēn 

geometrik ortalamalarē alēnarak nihai kriter aĵērlēklarē elde edilmiĸtir. Son olarak belirlenen 

alternatiflerin bu kriter aĵērlēklarē kullanēlarak sēralamasē yapēlabilmesi iin literat¿rde sēka kullanēlan 

TOPSIS yºntemi ve son yēllarda kullanēmē artan ve elektrikli ara ĸarj istasyonu yer seimi 

problemlerinde daha ºnce kullanēlmamēĸ olan EDAS yºnteminden yararlanēlmēĸtēr. Her iki yºntemden 

de elde edilen sonularēn aynē olduĵu gºr¿lm¿ĸt¿r. Sonraki alēĸmalar iin EDAS yºnteminin de 

elektrikli ara ĸarj istasyonu yer seimi iin uygulanabilir olduĵu gºr¿lmektedir. Bununla birlikte 

sonraki alēĸmalar farklē b¿y¿kĸehirler iin yapēlabileceĵi gibi alternatif seimi iin ºnerilen 

matematiksel model farklē kēsētlarla geliĸtirilip ¢KKV yºntemlerine entegre edilebilir.   

 

TEķEKK¦R  

¢alēĸma sērasēnda kriter aĵērlēklarēnēn belirlenmesi konusunda gºr¿ĸlerini bizlerle paylaĸan uzmanlara 

teĸekk¿rlerimizi sunarēz. 
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¥zet  

Tarēm uygulamalarē sērasēnda verim artēĸē saĵlanabilmesi entansif tarēm ile daha iyi bir ĸekilde 

gerekleĸtirilebilmektedir.  ¥zelikle ziraat alanēnda sertifikalē tohum ve fide kullanēmē, g¿breleme, 

hastalēk ve zararlēlarēn kontrol¿, toprak iĸleme, sulama, apalama gibi teknik yºntemler verimi artēcē 

entansif tarēm uygulamalarēndan bazēlarēdēr. D¿nyada n¿fus artēĸēna paralel tarēmsal ¿retimi artērmak 

iin bitkisel ¿retimi ve ¿retimdeki verim artēĸēnēn saĵlanmasē gerekmektedir.  Bitkisel ¿retim iinde yer 

alan pamuk ¿retim ve t¿ketim alanēnda k¿resel ºneme sahip ham maddelerden bir tanesidir ve 

T¿rkiyeôdeki en ºnemli end¿striyel bitkiler iinde yer alēr.  Yetiĸtiriciliĵe baĵlē olarak Pamuk ¿retiminde 

gºr¿len bitki koruma sorunlarē ve ºz¿m ºnerileri olduka ºnemlidir. Bu alēĸmada, T¿rkiye pamuk 

¿retiminde ºnemli bir yeri olan Aydēn ili Koarlē ilesinde pamukta ¿retiminde tarēmsal alandaki bitki 

koruma sorunlarē ele alēnmēĸtēr. Yapēlan alēĸma sonucunda pamuk ¿retiminde yabancē ot olarak en ok 

Kanyaĸ-Sorgum halepense (%41)'nin, zararlē olarak ise en yoĵun Ķki noktalē kērmēzē ºr¿mcek 

(Tetranchus urticae) (%38) problem olduĵu belirlenmiĸtir.  

 

Anahtar kelimeler:  Pamuk, bitki koruma problemleri, anket 

 

SOME PLANT PROTECTION PROBLEMS IN COTTON  

 

Abstract  

The increase in product yield during agricultural aplications can be achieved with intensive farming. 

Technical methods such as the use of certified seeds and seedlings, fertilization, control of diseases and 

pests, cultivation, irrigation and hoeing are some of the intensive agricultural aplication that increase 

productivity, especially in the field of agriculture. In order to magnification agricultural production in 

parallel with population growth in the world, it is necessary to enlarge crop production and productivity 

in production. Cotton, which is included in plant production, is one of the raw materials of global 

importance in the field of production and consumption and is among the most important industrial plants 

in Turkey. Plant protection problems and solution suggestions in cotton production depending on 

cultivation are very important. In this study, plant protection problems in the agricultural field in cotton 

production in Aydēn province Koarlē district, which has an important place in cotton production in 

Turkey, are discussed. As a result of the study, it was determined that Kanyaĸ-Sorghum halepense (41%) 

is the most common weed problem and the most intense two-spotted spider mite (Tetranchus urticae) 

(38%) is the most common pest problem in cotton production. 

 

Keywords: Pamuk, bitki koruma problemleri, anket 

 

1. GĶRĶķ 

Pamuk stratejik ºneme sahip  bir end¿stri bitkisidir. Pamuk liflerinin tekstilde, iĵitlerinin yaĵ olarak 

ve k¿spesinin yem olarak kullanēlan bir tarēn ¿r¿n¿ olan pamuk iin uluslararasē platformda rekabetin 

h©kim olduĵu bir piyasa sºz konusudur.  ¢in, Hindistan ve Amerikaônēn baĸta yer aldēĵē pamuk 

piyasasēnda Pakistan, Brezilya, T¿rkiye, Bangladeĸ ve Endonezyaôda ºnemli rol oynayan ¿lkelerin 

baĸēnda gelmektedir (Nacak, 2004; Anonim, 2022). Pamuk yetiĸtiriciliĵi ¿lkemizde farklē bºlge ve 

illerde yapēlmaktadēr. Marmaraôda Bursa, Balēkesir ve ¢anakaleôde, G¿ne Doĵu Anadoluôda ķanlēurfa 

ve Adanaôda, Akdeniz Bºlgesiônde Antalya, Hatay ve Mersinôde toprak ve iklim uygunluĵuna gºre 

pamuk ¿retilen ĸehirlerdir. Bunun yanēsēra Ege Bºlgesinde en fazla pamuk yetiĸtirilen il Aydēnôdēr, 

Aydēnôē Ķzmir ve Manisa takip eder (Anonim, 2023 ;TUĶK, 2019) (ķekil 1). 

mailto:ayse.yesilayer@gop.edu.tr
mailto:bilget@gozener.gop.edu.tr
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ķekil 1. T¿rkiyeôde pamuk ¿retimi yapēlan iller (TUĶK, 2019). 

 

Bu alēĸmada Aydēnôēn Koarlē ilesindeki pamuk ¿reticilerinin bazē sosyo-demografik ºzellikleri ile 

pamukta bitki koruma sorunlarēndan elde edilen alēĸmanēn bir kēsmē verilmeye alēĸēlacaktēr. Burada 

paylaĸēlacak araĸtērma sonularēnēn ve ºz¿m ºnerilerin konu hakkēnda alēĸacaklara konu ile ilgili 

bilgilerden yararlanmalarē saĵlanabilecektir. 

 

2. MATERYAL VE METOD  

Aydēn Ķli Koarlē Ķlesindeki alēĸmada pamuk ¿reticilerine pamukta sorun olan bitki koruma sorunlarē 

ile ilgili sorular yºneltilmiĸtir. ¢alēĸmanēn materyalini ilede pamuk ¿retimi yapan ¿reticilerden anket 

yolu ile veriler oluĸturmuĸtur. Anket alēĸmasēnda ºrnek hacmi iin Tarēm Ķle M¿d¿rl¿ĵ¿ kayētlarē 

incelenmiĸtir. Yapēlan inceleme sonucunda anket yapēlacak kºyler belirlenmiĸ ve bu kºylerde ¿retim 

yapan 51 ifti ile y¿z y¿ze gºr¿ĸmeler yapēlarak anket verileri elde edilmiĸtir.  

 

3.BULGULAR VE TARTIķMA 

¥nemli bir end¿stiri bitkisi olan pamuk gibi birok k¿lt¿r bitkisinde yapēlan anket alēĸmalarēnda bitki 

zararlēlarē, yabancē otlar, pestisitler ve kullanēmlarē gibi bitki koruma problemlerini kapsayan alēĸmalar 

yapēlmēĸ ve iftilerin bilin d¿zeyleri belirlenmiĸtir (Yeĸilayer ve ark., 2016; Akar ve Tiryaki, 2018; 

Aydēn Eryēlmaz ve Kēlē, 2019; Biriĸik ve ark., 2020; Yeĸilayer ve ark., 2022).  

 

Aynē ĸekilde farklē bºlgelerde yapēlan bitki koruma sorunlarē ile ilgili yapēlan birok alēĸmada (Temel 

ve ark., 2017; Akar ve Tiryaki, 2018; Aydēn Eryēlmaz ve Kēlē, 2019; Biriĸik ve ark., 2020) ¿reticilerin 

bazē sosyo- demografik ºzellikleri incelendiĵinde eĵitim durumu ile yaĸa gºre, k¿lt¿r bitkisindeki 

zararlēlarē tanēmasē ve buna gºre m¿cadeleye karar vermesinde ºnemli bir etkisi olduĵu kaydedilmiĸtir. 

Tablo 1ôde ¿reticilerin eĵitim durumu gºr¿lmektedir. Tablo incelendiĵinde genel olarak eĵitim 

seviyesinin d¿ĸ¿k olduĵu sºylenebilir. Ayrēca yapēlan anketlerden elde edilen diĵer veriler ankete 

katēlan ¿reticilerin yaĸ ortalamasēnēn %44.12 olduĵunu belirlenmiĸtir. 

 

Tablo 1. Ankete Katēlan ¦reticilerin Eĵitim Durumu 

  Frekans Oran 

 

Eĵitim  

Ķlkokul 32 64.00 

Ortaokul 8 16.00 

Lise 8 16.00 

Lisans 2 4.00 

Toplam 50 100.00 
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Pamukta y¿r¿t¿len bir alēĸmada ¿reticilerin yaĸ aralēĵēnē 25-55 arasēnda olduĵunu gºrm¿ĸt¿r (Pala ve 

Mennan 2018). Ankete katēlan iftilerin yaĸ ortalamasēnēn Pala ve Mennan 2018ôdeki alēĸmasēna 

benzerlik gºsterdiĵi gºr¿lm¿ĸt¿r. Tablo 1ôe bakēldēĵēnda katēlēmcēlarēn eĵitim durumlarēnē d¿ĸ¿k olduĵu 

ve %50ôsinden fazlasēnēn ilkokul mezunu olduĵu tespit edilmiĸtir. Aynē ĸekilde Bozkurt ve Aybek 

(2016)ôin pamuk ¿reticileri ile yaptēklarē bir alēĸmada da %57 oranēnda katēlēmcēlarēn ilk ºĵretim 

mezunu olduĵu kaydedilmiĸtir. Koarlēôdaki ºnemli bitki koruma sorunlarē ile ilgili alēĸmada, zararlē, 

hastalēk ve yabancē otlarda tespit edilmiĸtir. K¿lt¿r bitkisinde gºr¿len yabancē otlar bitkinin besin 

maddesi ve suyuna ortak olurlar (Sharma ve Singh, 2011). Koarlēôdaki alēĸmada tespit edilen zararlē 

ve yabancē otlar Tablo 2ôde verilmiĸtir. 

 

Tablo 2. Koarlē Ķlesi Pamukta Gºr¿len Zararlē Ve Yabancē Otlar 

  Frekans Oran 

 

Zararlēlar 

Kērmēzē ºr¿mcek 19 38.00 

Yaprak biti 14 28.00 

Yeĸil kurt 8 16.00 

Beyaz sinek 9 18.00 

 

Yabancē Ot 

Kanyaĸ 19 38.00 

Ķt ¿z¿m¿ 13 26.00 

Domuz pētraĵē 8 16.00 

Sirken 7 14.00 

Yapēĸkan ot 2 4.00 

Su otu 1 2.00 

 

Ankete katēlan ¿reticiler, k¿lt¿r bitkilerin de sorun olan ve polifag bir zararlē olan kērmēzē ºr¿mceĵin 

(%38.00) en sēk rastlanan zararlē olduĵunu belirtmiĸlerdir. Birok bºlgede iftilerin pamukta kērmēzē 

ºr¿mceĵin yanēsēra, yaprak biti, beyaz sinek ve yeĸil kurttan da muzdarip olduĵu bilinmektedir. 

¢alēĸmada yaprak biti (%28.00), yeĸil kurt (%16.00) ve beyaz sinek (%18.00)ôde karĸēlaĸēlan zararlēlar 

olarak belirlenmiĸtir. Kahramanmaraĸ ve ¢ukurova gibi pamuk alanlarēnda sokucu-emici zararlēlardan 

yaprak piresinin ºn plana ēktēĵē, pamuĵun koza ve olgunlaĸma dºneminde ºnemli zararar neden 

olduĵuna dair bilgilere bazē alēĸmalarda yer verilmiĸtir (¥l¿l¿ ve Atakan, 2013; G¿vercin ve Sunulu, 

2010; Memiĸ ve ¥zpēnar, 2020,2021). Koarlēôda y¿r¿t¿len alēĸmada da yaprak biti ve kērmēzē ºr¿mcek 

gibi sokucu emici zararlēlarēn ºne ēktēĵē gºr¿lm¿ĸt¿r. 

 

Tablo 2 incelendiĵinde en ok karĸēlaĸtēklarē yabancē ot sorusuna; Kanyaĸē, Ķt ¦z¿m¿, Domuz Pētraĵē, 

Sirken, Yapēĸkan Ot ve Su Otu olarak yanēt vermiĸlerdir. Benzer ĸekilde Menemen Ķlesi pamuk 

¿reticileri ile yapēlanē anket alēĸmasēnda Kºpek¿z¿m¿ ve Domuzpētraĵēnēn yabancē ot sorunu olarak 

ilk ikide yer aldēĵē ve bu yabancē otlarēn bulunuĸ oranlarēnēn farklē olduĵu belirtilmiĸtir (Demirkan ve 

Uysal, 2011). Zararlē ve yabancē ot m¿cadelesi ¿r¿n¿n verimliliĵini doĵrudan etkilemektedir. 

M¿cadeleye karar verirken iftiler kendi deneyimlerinin dēĸēnda ziraat m¿hendisi yada kamu 

kuruluĸlarēna da danēĸabilirler. Ankete katēlan ¿reticilerin %90.00ôēnēn hastalēk veya zararlēyē ilk 

gºrd¿ĵ¿nde ziraat m¿hendisine danēĸtēĵē ancak sadece %30.00ôunun ziraat m¿hendisinin verdiĵi doza 

uyduĵu, %70ôinin ise uymadēĵē dikkat ekmiĸtir.  

 

¦reticilerin %41.00ôinin zararlēyē gºrmeden yada uygulama ºncesi zararlē varlēĵēnē kontrol etmeden 

d¿zenli aralēklarla ilalama yaptēĵēnē sºylerken, %54.00ô¿n¿n zararlēyē gºr¿r gºrmez ilalama yaptēklarē 

kaydedilmiĸtir. Herhangi bir ºn kontrol yapmadan kimyasal uygulama yapmaya ºrnek olarak; GAP 

yºresinde yapēlan bir alēĸmada da Ekonomik Zarar D¿zeyini dikkate almadan yabancē ot ve zararlē 

kontrol¿nde hemen pestisit uygulandēĵē rapor edilmiĸtir (Bayhan ve ark. 2015). Bir baĸka pamukta bitki 

koruma sorunlarē ile ilgili anket alēĸmasēnda pamukta kimyasal kullanmayanlarēn oranēnēn %15 

olduĵunu bildirmiĸlerdir. Pestisit kullanmayanlarēn dēĸēnda zararlēlara karĸē bir kez ilalama yapanlarēn 

% 52.94, iki kez yapanlarēn %23.52, ¿ kez yapanlarēn %21.56, dºrt ve daha fazlasēnēn ise %1.96 olarak 

belirtmiĸlerdir (Y¿cel et al. 1995) 
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Pestisit uygulamalarēnēn uygulama zamanē, miktarē Kimyasallarēn kullanēmē sonrasē oluĸacak zararlar 

hakkēnda %14ôn¿n pestisitlere karĸē diren oluĸabildiĵi, evre ve canlēlara olumsuz etkilerinin olduĵunu 

d¿ĸ¿nenlerin %42ôsi olduĵu belirlenmiĸtir (Tablo 3). 

 

Tablo 3. Pamuk ¦reticilerin Kimyasal M¿cadelenin Olumsuz Sonularē Hakkēndaki D¿ĸ¿nceleri 

 Frekans Oran  

Zararlēlara diren geliĸtirmesi 14 28.00 

Ķnsan ve evre ¿zerine etkileri 42 84.00 

Maliyetin y¿kselmesi 15 30.00 

Yararlēlarēn ºld¿r¿lmesi 28 56.00 

Doĵal dengenin olumsuz etkilenmesi 29 58.00 

 

Ķledeki pamuk ¿reticilerinin kimyasallarēn oluĸturduĵu zarar ve uygulamada teknik elemandan bilgi 

almasē zayēf olduĵu gºr¿lm¿ĸt¿r. Bu konuda yºrede yapēlacak eĵitimler olduka ºnemlidir. 

 

4.SONU¢ 
Bu alēĸmada Aydēn Koarlēôdaki pamuk ¿reticilerinin bazē demografik ºzellikleri ve bazē bitki koruma 

sorunlarēna yer verilmiĸtir. Yapēlan anket sonularēna bakēldēĵēnda bitki koruma sorunlarē iinde yer 

alan zararlē ve yabancē ot m¿cadelesinde bilin d¿zeyinin yeterli olmadēĵē gºr¿lm¿ĸt¿r. ¦retim 

s¿relerinde kimyasallarēn kullanēmē kaēnēlmazdēr. Eĵitim d¿zeyinin d¿ĸ¿k olduĵu yºrede iftilerin 

katēlēmlarēnēn saĵlanacaĵē seminer ya da kurlarēn d¿zenlemesinin yararlē olacaĵē gºr¿ĸ¿ne varēlmēĸtēr. 

Bitki koruma sorunlarē ile ilgili olarak ºzellikle pamuktaki zararlēlarēn iyi belirlenmesi, tanēnmasē ve 

bunlarla m¿cadelede yoĵun pestisit kullanēmē yerine alternatif yºntemlerin uygulamasēna yºnelik 

alēĸmalarēn artērēlmasē gerekmektedir. Bilinli ve yeterince kullanēlan kimyasallarēn uygulamasēnda 

evre ve insana duyarlē form¿lasyonlarēn kullanēlmasē, entegre m¿cadelenin tanētēlmasē da bu konuda 

iftilere ĸ¿phesiz destek olacaĵē d¿ĸ¿n¿lmektedir. Ayrēca pamukta verimi artēcē girdilerin kullanēmē ve 

ekonomisinin de iyi analiz edilmesi gerekmektedir. Bunun dēĸēnda bir ok zararlē ve hastalēĵēn k¿lt¿r 

bitkisi dēĸēnda yabancē otlarda kēĸladēĵē bilindiĵinden yabancē ot temizliĵine de dikkat edilmelidir. 

Bunlara ilave olarak ise kamu kuruluĸlarē ve ¿niversite iĸbirliĵi ile yapēlacak pamuk la ilgili projeler 

ºzendirilerek arttērēlmalēdēr. 
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¥ZET 

Bilgi iĸlemsel d¿ĸ¿nme bileĸenlerinin fen konularēna entegre edilmesi, fen kavramlarēnēn daha iyi 

ºĵrenilmesini ve bu kavramlar arasēndaki iliĸkilerin anlaĸēlmasēnē saĵlar. Bu nedenle bu alēĸmada, 

ºĵrenilmesi zor fen konularēndan biri olan dolaĸēm sistemi konusuna bilgi iĸlemsel d¿ĸ¿nme becerileri 

entegre edilmiĸtir. Bu baĵlamda, dolaĸēm sistemi konusunda bilgisayar kullanēlarak ve bilgisayar 

kullanēlmadan bilgi iĸlemsel d¿ĸ¿nme odaklē ºĵretim mod¿lleri geliĸtirilmiĸtir. Bilgisayarlē ºĵretim 

mod¿l¿ deney grubu 1'e, bilgisayarsēz ºĵretim mod¿l¿ ise deney grubu 2'ye uygulanmēĸtēr. Kontrol 

grubuna ise T¿rkiye fen ºĵretim programēndaki sorgulamaya dayalē yapēlandērmacē felsefeye uygun 

aktif ºĵrenme etkinlikleri uygulanmēĸtēr. Uygulama her ¿ grupta da 16 ders saatinde (4 hafta) 

gerekleĸtirilmiĸ ve verilerin toplanmasēnda araĸtērmacē tarafēndan geliĸtirilen Dolaĸēm Sistemi 

Kavramsal ¥ĵrenme ve Bilgi Ķĸlemsel D¿ĸ¿nme Becerileri ¥leĵi (DSK¥-BĶDB¥) kullanēlmēĸtēr. Yarē 

deneysel desene gºre 6. sēnēf ºĵrencilerinin katēlēmēyla gerekleĸtirilen uygulamalar sonucunda deney 

1 (n=30) ve deney 2 (n=30) gruplarē, kontrol grubuna (n=30) kēyasla dolaĸēm sistemi kavramsal ºĵrenme 

ve bilgi iĸlemsel d¿ĸ¿nme becerilerinde anlamlē d¿zeyde daha baĸarēlē olmuĸtur. Dolayēsēyla, bu 

deneysel alēĸma hem bilgi iĸlemsel d¿ĸ¿nmenin fen ºĵretimine entegrasyonu iin somut bir ºrnek 

sunmakta hem de K-12 d¿zeyindeki fen sēnēflarēnda bilgi iĸlemsel d¿ĸ¿nme uygulamalarēnēn hayata 

geirilmesinde ºĵretmenlere ve araĸtērmacēlara yol gºstermektedir. Bununla birlikte zorlu fen 

kavramlarēnēn daha kolay ºĵretiminde kullanēlabilecek yeni d¿ĸ¿nce s¿relerinin farkēna varēlmasēnda 

araĸtērmacēlara rehber niteliĵindedir. 

 

Anahtar kelimeler:  Bilgi iĸlemsel d¿ĸ¿nme, dolaĸēm sistemi, kavramsal ºĵrenme, ºĵretim mod¿lleri. 

 

GĶRĶķ 

Bilgi iĸlemsel d¿ĸ¿nme, bilgi teknolojilerinin h©kim olduĵu g¿n¿m¿z d¿nyasēnē anlamak ve bu d¿nyaya 

katēlmak iin ºĵrencilerin edinmesi gereken yirmi birinci y¿zyēl becerisi olarak kabul edilmektedir (Wu, 

Hu, Ruis ve Wang, 2019). Bilgi iĸlemsel d¿ĸ¿nme kavramē K-12 d¿zeyinde ilk kez Seymour Papert 

(1980) tarafēndan Mindstorm adlē alēĸmasēnda kullanēlmēĸtēr. Daha sonra Wing'in (2006) alēĸmasēyla 

pop¿ler hale gelen "bilgi iĸlemsel d¿ĸ¿nme" terimi, bir problemi tanēmlamak, bu problemi ºzmek iin 

bir model oluĸturmak ve ºz¿me ulaĸmak iin bir bilgisayar bilimcisi gibi d¿ĸ¿nmek olarak 

tanēmlanmaktadēr.  

 

Bilgi iĸlemsel d¿ĸ¿nme becerisine sahip bireyler, bir problemi ºzmek iin genel matematiksel d¿ĸ¿nme 

yºntemlerini kullanērlar; ok eĸitli karmaĸēk problemleri ele alarak ve insan davranēĸlarēnē bilimsel 

d¿ĸ¿nce kalēbē iinde gerek yaĸam durumlarēyla iliĸkilendirerek bir m¿hendis gibi d¿ĸ¿n¿rler (Wing, 

2008). Wing'e (2006) gºre bilgi iĸlemsel d¿ĸ¿nme becerileri, bir problemin ºz¿m¿nde veri d¿zenleme, 

soyutlama, yineleme, algoritma tasarēmē, ayrēĸtērma, genelleme, eĸ zamanlē alēĸma, ºr¿nt¿ tanēma, 

ºr¿nt¿ genelleme, dallanma ve modelleme gibi birok alt unsurdan/bileĸenden oluĸmaktadēr. Wing'e 

(2006) gºre bilgi iĸlemsel d¿ĸ¿nmeyi bu kadar ºnemli kēlan ĸey, bilgi iĸlemsel d¿ĸ¿nme becerilerinin 

birok alt unsurdan/bileĸenden oluĸan ¿st d¿zey d¿ĸ¿nme s¿relerine atēfta bulunmasēdēr. 

 

Bilgi iĸlemsel d¿ĸ¿nme K-12 eĵitim kademelerinde de ºnemli bir bileĸen olarak gºr¿lmekte, 

ºĵrencilerin fen ve matematik ºĵrenmeleri ve analitik d¿ĸ¿nme becerilerini geliĸtirmeleri iin gerekli 

kabul edilmektedir (Lee vd., 2020; Peel ve Sadler, 2022). Bu nedenle bilgi iĸlemsel d¿ĸ¿nmenin K-12 
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eĵitim d¿zeyinde fen m¿fredatēna entegre edilmesine yºnelik alēĸmalar son dºnemde hēz kazanmēĸtēr 

(Basu, Biswas Kinnebrew 2014; Peel vd., 2019a,b; Weintrop vd., 2016). ¢¿nk¿ bilgi iĸlemsel d¿ĸ¿nme 

bileĸenlerinin fene entegre edilmesi, fen kavramlarēnēn ºĵrenilmesini kolaylaĸtērmakta ve fen iin bir 

uygulama alanē yaratmaktadēr (Arēk ve Topu, 2022; Fulton, Peel ve Pontelli, 2015; Wing, 2008). Aynē 

zamanda bilgi iĸlemsel d¿ĸ¿nme bileĸenlerinin fene entegre edilmesinin fen kavramlarēnēn 

ºĵrenilmesini derinleĸtirdiĵi ve fende yaparak yaĸayarak ºĵrenmeye olanak saĵladēĵē d¿ĸ¿n¿lmektedir 

(Fulton, Peel ve Pontelli, 2015; Wing, 2008). Bu baĵlamda Blikstein ve Wilensky (2009) zorlu fen 

kavramlarēnēn ºĵrenilmesinde bilgi iĸlemsel d¿ĸ¿nme becerilerinin kullanēlmasēnēn fen ºĵretimini 

destekleyeceĵini vurgulamēĸtēr. Ayrēca, bilgi d¿ĸ¿nmenin fene entegre edilmesine yºnelik az sayēdaki 

alēĸmalar incelendiĵinde, ortaokul ºĵrencilerinin eĸitli fen kavramlarēna (hēz, ivme, kuvvet ve hareket, 

ekoloji, sindirim sistemi, iklim deĵiĸikliĵi ve protein sentezi gibi) iliĸkin bilgilerinde anlamlē bir artēĸ 

olduĵu tespit edilmiĸtir (Aksit ve Wiebe, 2020; Arēk ve Topu, 2022; Basu, Biswas ve Kinnebrew, 2014; 

Peel ve Friedrichsen, 2018; Tucker-Raymond vd., 2019). 

 

Alanyazēn incelendiĵinde, bilgi iĸlemsel d¿ĸ¿nme becerilerinin fen ºĵretimine olumlu etkileri olduĵu 

belirtilse de bilgi iĸlemsel d¿ĸ¿nme bileĸenlerinin fen kavramlarēna entegrasyonu uzun vadede 

araĸtērēlmasē ve geliĸtirilmesi gereken ok yeni bir alandēr (Kalelioĵlu vd., 2016; Peel vd., 2019a, b). 

¥zellikle bilgi iĸlemsel  d¿ĸ¿nme bileĸenlerinin fen kavramlarēna nasēl entegre edildiĵini gºsteren 

deneysel alēĸmalarēn eksikliĵi dikkat ekmektedir (Grover ve Pea, 2013; Kalelioĵlu vd., 2016; Peel ve 

Sadler, 2022). Ayrēca fen ºĵretiminde zor ve karmaĸēk konularēn ºĵretiminde bilgi iĸlemsel d¿ĸ¿nmenin 

entegrasyonunun kavramsal ºĵrenmeyi nasēl etkileyeceĵi merak konusudur. Bu doĵrultuda, bu 

alēĸmada ºĵrencilerin anlamasē zor ve karmaĸēk olan dolaĸēm sistemi konusuna bilgi iĸlemsel d¿ĸ¿nme 

bileĸenlerinin nasēl entegre edildiĵi gºsterilmektedir. Bºylece bu entegrasyonun dolaĸēm sistemi 

kavramsal ºĵrenmeyi nasēl etkileyeceĵi belirlenecektir. Ayrēca bu alēĸma, bilgi iĸlemsel  d¿ĸ¿nme 

bileĸenleri ile uyumlu fen konularēnēn belirlenmesinde nelere dikkat edilmesi gerektiĵinin belirlenmesi 

aēsēndan literat¿re katkē saĵlamaktadēr. 

 

¢alēĸma, bilgi iĸlemsel d¿ĸ¿nme becerilerinin fen bilimlerine entegrasyonu s¿recinin bilgi iĸlemsel 

d¿ĸ¿nme becerilerinin geliĸimini nasēl etkileyeceĵini de belirleyecektir. Ayrēca bilgisayarlē (blok tabanlē 

gºrsel programlama aralarē vb. yardēmēyla gerekleĸtirilen uygulamalar) ve bilgisayarsēz (bilgisayar 

kullanēlmadan somut materyaller yardēmēyla gerekleĸtirilen uygulamalar) yaklaĸēmlar kullanēlarak 

tasarlanan ºĵretim mod¿lleri ile gerekleĸtirilen iki farklē uygulamanēn olmasē araĸtērmanēn ºnemini 

artērmaktadēr. ¢¿nk¿ mevcut alēĸmada literat¿rden farklē olarak dolaĸēm sistemi kavramsal ºĵrenme ve 

bilgi iĸlemsel d¿ĸ¿nme becerilerinin geliĸtirilmesinde hangi yaklaĸēmēn daha baĸarēlē olduĵu tespit 

edilecektir. Bºylece alēĸma, fen ºĵretiminde hangi yaklaĸēmēn en iyi entegrasyonu saĵlayacaĵē 

konusunda araĸtērmacēlara fikir verecektir. 

 

¢alēĸmanēn Amacē 

Bu alēĸmanēn amacē, dolaĸēm sistemi konusu baĵlamēnda geliĸtirilen bilgisayarlē ve bilgisayarsēz bilgi 

iĸlemsel d¿ĸ¿nme odaklē ºĵretim mod¿llerinin 6. sēnēf ºĵrencilerinin dolaĸēm sistemine iliĸkin 

kavramsal ºĵrenmeleri ve bilgi iĸlemsel d¿ĸ¿nmeleri ¿zerindeki etkilerini incelemektir.  

Bu amala aĸaĵēdaki araĸtērma sorularēna yanēt bulunmaya alēĸēlacaktēr.  

¶ Bilgisayarlē ve bilgisayarsēz ºĵretim mod¿lleri 6. sēnēf ºĵrencilerinin kavramsal ºĵrenmelerini 

geliĸtirebilir mi? 

¶ Bilgisayarlē ve bilgisayarsēz ºĵretim mod¿lleri 6. sēnēf ºĵrencilerinin bilgi iĸlemsel d¿ĸ¿nme 
becerilerini geliĸtirebilir mi? 

¶ Dolaĸēm sistemi kavramsal ºĵrenmesinde bilgisayarlē ve bilgisayarsēz uygulamalardan hangisi 

daha baĸarēlē sonular vermektedir? 

¶ Bilgisayarlē ya da bilgisayarsēz uygulamalardan hangisi bilgi iĸlemsel d¿ĸ¿nme becerilerinde 
daha baĸarēlē sonular vermektedir? 

 

2. MATERYAL VE METOD  

Araĸtērma Deseni 

Bu alēĸma, nicel araĸtērma desenlerinden yarē deneysel desene uygun olarak ºn test-son test kontrol 

gruplu modele gºre tasarlanmēĸtēr. Tablo 1'deki araĸtērma deseninde de gºr¿leceĵi ¿zere bu modelde 2 
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deney grubu ve 1 kontrol grubu olmak ¿zere ¿ grup bulunmakta olup gruplar yansēz atama yoluyla 

oluĸturulmuĸtur. Gruplar deneysel alēĸma ºncesinde ve sonrasēnda ºl¿mlere tabi tutulmuĸtur. Her iki 

deney grubunda da sorgulamaya dayalē yapēlandērmacē felsefeyi benimseyen T¿rkiye fen bilimleri 

ºĵretim programēnda belirtilen etkinlikler kullanēlmēĸ, ayrēca deney grubu 1'de yapēlan etkinliklere 

bilgisayarlē bilgi iĸlemsel d¿ĸ¿nme yaklaĸēmē, deney grubu 2'de yapēlan etkinliklere ise bilgisayarsēz 

bilgi iĸlemsel d¿ĸ¿nme yaklaĸēmē entegre edilmiĸtir. Kontrol grubunda ise ºĵretim mod¿lleri 

kullanēlmadan sadece sorgulamaya dayalē yapēlandērmacē felsefeyi benimseyen T¿rkiye fen bilimleri 

ºĵretim programēnda belirtilen etkinlikler kullanēlmēĸtēr. 

 

Tablo 1. Araĸtērma deseni 

Grup Adē ¥n test Deneysel uygulama  Son test 

Deney 1 DSK¥-

BĶDB¥ 

 

Bilgisayarlē bilgi iĸlemsel d¿ĸ¿nme 

odaklē ºĵretim mod¿l¿yle uygulama 

gerekleĸtirilecektir. 

DSK¥-

BĶDB¥ 

 

Deney 2 DSK¥-

BĶDB¥ 

 

Bilgisayarsēz bilgi iĸlemsel d¿ĸ¿nme 

odaklē ºĵretim mod¿l¿yle uygulama 

gerekleĸtirilecektir. 

DSK¥-

BĶDB¥ 

 

Kontrol DSK¥-

BĶDB¥ 

 

Sorgulamaya dayalē yapēlandērmacē 

felsefe etkinlikleri ile uygulama 

yapēlacaktēr. 

DSK¥-

BĶDB¥ 

 

    DSK¥-BĶDB¥: Dolaĸēm Sistemi Kavramsal ¥ĵrenme ve Bilgi Ķĸlemsel D¿ĸ¿nme Becerileri ¥leĵi 

 

¥rneklem  

Bu araĸtērmanēn alēĸma grubunu Kocaeli ilinin Kºrfez ilesindeki bir ortaokulda ºĵrenim gºren 90 

altēncē sēnēf ºĵrencisi oluĸturmaktadēr.  Bu okuldaki 6 sēnēftan 3'¿ bir ºnceki dºnem akademik 

baĸarēlarēna bakēlarak not ortalamalarē birbirine en yakēn olacak ĸekilde seilmiĸ ve daha sonra 

bunlardan 2'si deney, 1'i kontrol grubuna rastgele atanmēĸtēr. Gruplardaki ºĵrencilerin sayēlarē ve 

cinsiyetleri birbirine benzerdir; deney grubu 1'de 30 ºĵrenci (16 kēz ve 14 erkek), deney grubu 2'de 30 

ºĵrenci (15 kēz ve 15 erkek) ve kontrol grubunda 30 ºĵrenci (14 kēz ve 16 erkek). 

 

Uygulama s¿reci 

Uygulama s¿reci Milli Eĵitim Bakanlēĵē'nda (MEB) gºrev yapan bir fen bilimleri ºĵretmeni tarafēndan 

3 farklē grupta gerekleĸtirilmiĸtir. Uygulamayē gerekleĸtiren fen bilimleri ºĵretmeni 10 yēllēk 

ºĵretmenlik deneyimine sahiptir ve uygulamaya baĸlamadan ºnce ºĵretim mod¿llerinde yer alan 

etkinlikler ve bilgi iĸlemsel d¿ĸ¿nme becerileri hakkēnda 1 aylēk (toplam 16 saat) eĵitim almēĸtēr. 

Eĵitimin 6 saatlik s¿resi iin mod¿l¿ tasarlayan araĸtērmacē (1. yazar), uygulamayē y¿r¿tecek ºĵretmene 

bilgi iĸlemsel d¿ĸ¿nme bileĸenleri ve mod¿l etkinlikleri hakkēnda bir sunum yapmēĸtēr.  Geri kalan 10 

saatte ise ºĵretmen, araĸtērmacēlar tarafēndan tasarlanan ºĵretim mod¿l¿n¿n pilot uygulamalarēna 

gºzlemci olarak katēlmēĸ ve mod¿ldeki t¿m etkinliklerin uygulanēĸēnē gºzlemlemiĸtir. Bu ĸekilde 

ºĵretmen, ºĵretim mod¿llerindeki etkinlikler ve uygulama s¿reci hakkēnda gerekli bilgiyi edinmiĸtir. 

¥ĵretmen, mod¿llerin tasarlanmasē ve d¿zenlenmesi s¿recine katēlmamēĸtēr. Her bir gruptaki uygulama 

s¿reci aĸaĵēda aēklanmēĸtēr. 

 

Deney 1 grubu 

Deney 1 grubunda ºĵrenciler, dolaĸēm sistemi konusunu merkeze alacak ĸekilde tasarlanan ve toplam 

10 etkinlikten oluĸan bilgisayarlē bilgi iĸlemsel d¿ĸ¿nme odaklē ºĵretim mod¿l¿n¿ gºrsel programlama 

aralarēndan Scratch kullanarak tamamlamēĸlardēr. Geliĸtirilen 10 etkinlik toplam 16 ders saati (her ders 

40 dakika) uygulanmēĸtēr. 

 

Deney 2 grubu 

Deney 2 grubunda ºĵrenciler, dolaĸēm sistemi konusunu merkeze alacak ĸekilde tasarlanan ve toplam 

10 etkinlikten oluĸan bilgisayarsēz bilgi iĸlemsel d¿ĸ¿nme odaklē ºĵretim mod¿l¿n¿ somut ºĵretim 
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materyalleri (bilgisayarsēz kodlama oyunu Tospaa, kaĵēt, kalem, renkli kartonlar, dolaĸēm sistemi 

yapboz paralarē, keeli kalemler vb), yarēĸmalar, rol oyunlarē vb. kullanarak tamamlamēĸlardēr. 

Geliĸtirilen 10 etkinlik toplam 16 ders saati (her ders 40 dakika) uygulanmēĸtēr. 

 

Kontrol grubu  

Kontrol grubunda ise dolaĸēm sistemi konusu herhangi bir ºĵretim mod¿l¿ kullanēlmadan T¿rkiye fen 

ºĵretim programēnda yer alan sorgulamaya dayalē yapēlandērmacē felsefe doĵrultusunda ºĵrenme 

etkinlikleri ile y¿r¿t¿lm¿ĸt¿r. ¥ĵretim sērasēnda ders kitabē takip edilmiĸ ve ders videolarē izlenmiĸtir 

(https://ders.eba.gov.tr/, https://v218.morpakampus.com/ogretmen.asp?page=ders). Bu s¿re zarfēnda 

ºĵrenciler kendi ºĵrenmelerinin sorumluluĵunu alērlar ve ºĵretmen bir rehber olarak hareket eder. 

Dolaĸēm sistemi konusu boyunca, ders kitabēnda kalbin yapēsēyla ilgili bir deneysel etkinlik, kan gruplarē 

ve kan deĵiĸimi ile ilgili bir etkinlik, kan baĵēĸē ile ilgili iki araĸtērma sorusu ve bir doĵru-yanlēĸ etkinliĵi 

yer almaktadēr. Bu etkinlikler ºĵrencilerin aktif katēlēmēyla ve ºĵretmen rehberliĵinde ders kitabē takip 

edilerek gerekleĸtirilmiĸtir. 

 

Veri toplama aralarē 

Bu alēĸmada veri toplama aracē olarak Dolaĸēm Sistemi Kavramsal ¥ĵrenme ve Bilgi Ķĸlemsel 

D¿ĸ¿nme Becerileri ¥leĵi (DSK¥-BĶDB¥) kullanēlmēĸtēr. ¥lek araĸtērmacēlar tarafēndan 

geliĸtirilmiĸtir. ¥lek geliĸtirilirken 2018 T¿rkiye fen bilimleri ºĵretim programēnda 6. sēnēf 

"V¿cudumuzda Sistemler" ¿nitesinde yer alan "Dolaĸēm Sistemi" konusunda ele alēnan 5 kazanēmēn 

tamamē dikkate alēnmēĸtēr. Geliĸtirilen ºlek, dolaĸēm sistemi ile ilgili 15 aēk ulu problem durumundan 

oluĸmaktadēr.  ¥lek, ºĵrencilerin hem dolaĸēm sistemi ile ilgili kavramsal ºĵrenmelerini hem de bilgi 

iĸlemsel d¿ĸ¿nme becerilerini aynē anda ºlebilmektedir. Dolaĸēm sistemi konusunda yer alan 

kazanēmlar, bilgi iĸlemsel d¿ĸ¿nmenin bileĸenleri ile eĸleĸtirilerek ºleĵe yerleĸtirilmiĸ ve ºlekteki 

hangi sorularēn dolaĸēm sistemi konusunda ele alēnan hangi kazanēmlarla ve hangi bilgi iĸlemsel 

d¿ĸ¿nme bileĸenleriyle iliĸkili olduĵunu gºsteren bir belirtke tablosu hazērlanmēĸtēr. Bºylece dolaĸēm 

sistemi kavramlarēnēn ºĵretiminde kullanēlan bilgi iĸlemsel d¿ĸ¿nme bileĸenlerinin tamamē ºlekte 

kullanēlmēĸtēr. Bºylece DSK¥-BĶDB¥ 'nin 6 boyuttan oluĸacak ĸekilde yapēlandērēlmasēna karar 

verilmiĸtir: Soyutlama, Algoritmik D¿ĸ¿nme, Ayrēĸtērma, Akēĸ Kontrol Yapēlarē (Dallanma, Yineleme), 

Mantēksal D¿ĸ¿nme ve ¥r¿nt¿ Tanēma. 

 

Geliĸtirilen DSK¥-BĶDB¥ 'nin geerlilik alēĸmasē iin iki aĸamalē bir pilot uygulama gerekleĸtirilmiĸ 

ve uzman gºr¿ĸlerine baĸvurulmuĸtur. Pilot uygulamanēn ilk aĸamasē 182 yedinci sēnēf ºĵrencisi ile 

ikinci aĸamasē ise 164 altēncē sēnēf ºĵrencisi ile gerekleĸtirilmiĸtir. Geliĸtirilen DSK¥-BĶDB¥ 'nin 

g¿venilirliĵini belirlemek iin cronbach alfa katsayēsē hesaplanmēĸ ve .856 olarak bulunmuĸtur. 

Cronbach alfa katsayēsēnēn 0.80 < Ŭ < 1.00 aralēĵēnda olmasē ºleĵin g¿venirliĵinin y¿ksek olduĵunu 

gºstermektedir (Kēlē, 2016). 

 

Verilerin analizi  

Geliĸtirilen DSK¥-BĶDB aēk ulu sorulardan oluĸtuĵu iin ºleĵi deĵerlendirmek amacēyla "Dolaĸēm 

Sistemi Kavramsal ¥ĵrenme ve Bilgi Ķĸlemsel D¿ĸ¿nme Becerileri ¥leĵi Deĵerlendirme Rubriĵi" 

hazērlanmēĸtēr. Dereceli puanlama anahtarē iki bºl¿mden oluĸmaktadēr. Birinci bºl¿mde bilgi iĸlemsel 

d¿ĸ¿nme becerileri, ikinci bºl¿mde ise dolaĸēm sistemine yºnelik kavramsal ºĵrenme d¿zeyi 

puanlanmaktadēr. Veriler her iki bºl¿m¿n ayrē ayrē puanlanmasēyla elde edilir. Her bºl¿m ºĵrenci 

cevaplarēna gºre yetersiz (0), geliĸtirilebilir (1) ve yeterli (2) olmak ¿zere 3 seviyede puanlanmaktadēr. 

Ayrēca bazē sorularda a, b ve c seenekleri bulunmakta ve her bir seenek ayrē ayrē 0, 1 ve 2 puan ile 

puanlanmaktadēr. Veriler, 15 aēk ulu sorunun her birinin hem dolaĸēm sistemi kavramsal ºĵrenmesi 

hem de bilgi iĸlemsel d¿ĸ¿nme becerileri aēsēndan deĵerlendirilmesiyle elde edilmiĸtir. Dereceli 

puanlama anahtarēnēn her iki bºl¿m¿nden ayrē ayrē elde edilen veriler SPSS 21 program paketinde 

araĸtērma sorularēna cevap verecek ĸekilde analiz edilmiĸ ve bulgular elde edilmiĸtir.  

 

¥l¿mde g¿venirliĵi saĵlamak amacēyla ºĵrencilerin cevaplarēnēn %20'si 2 farklē araĸtērmacē tarafēndan 

baĵēmsēz olarak analiz edilmiĸtir. Bºylece araĸtērmacēlarēn puanlarē %95 tutarlēlēk gºstermiĸtir. 

Katēlmayan %5'lik kēsēm iin araĸtērmacēlar bir araya gelerek ºĵrencilerin cevaplarēnē tekrar okumuĸ ve 

uzlaĸmaya varmēĸlardēr. Kalan veriler (%80) birinci araĸtērmacē tarafēndan analiz edilmiĸtir. 

https://ders.eba.gov.tr/,%20https:/v218.morpakampus.com/ogretmen.asp?page=ders
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BULGULAR  

Analizlere baĸlamadan ºnce gruplarēn dolaĸēm sistemi kavramsal ºĵrenme (DSK¥) ve bilgi iĸlemsel 

d¿ĸ¿nme becerileri (BĶDB) ºn-test ve son-test puanlarēnēn normal daĵēldēĵē tespit edilmiĸ ve sonu 

olarak (DSK¥) ve (BĶDB) ºn-test ve son-test verileri ¿zerinde tek yºnl¿ varyans analizi (ANOVA) 

yapēlmēĸtēr. Buna gºre DSK¥-BĶDB ºn-test ve son-test sonularē baĸlēklar altēnda verilmiĸtir. 

 

DSK¥ ¥n Test-Son Test Sonularē 

DSK¥ ºn test sonularē aĸaĵēdaki Tablo 2'de verilmiĸtir. 

 

Tablo 2. DSK¥ ºn test verilerine iliĸkin tek yºnl¿ varyans analizi sonularē 

Gruplar N Ort. Ss F Sd p 

Deney1 30 6,46 3,39  

,082 

 

2 

 

,921 
Deney 2 30 6,36 3,22 

Kontrol 30 6,70 3,18 

Toplam 90 6,51 3,23    

 

Tablo 2'ye gºre deney grubu 1 (Ort.=6.46, Ss=3.39), deney grubu 2 (Ort.=6.36, Ss=3.22) ve kontrol 

grubunun (Ort.=6.51, Ss=3.23) dolaĸēm sistemi kavramsal ºĵrenme ºn test ortalamalarē benzer 

d¿zeydedir. Deney ve kontrol gruplarēnēn dolaĸēm sistemi kavramsal ºĵrenme ºn test baĸarē puanlarē 

arasēnda ise anlamlē bir fark yoktur [F(2,87)= .082, p>.05)]. 

 

DSK¥ son test sonularē aĸaĵēda Tablo 3'de verilmiĸtir. 

Tablo 3. DSK¥ son test verilerine iliĸkin tek yºnl¿ varyans analizi sonularē 

Gruplar N Ort. Ss F Sd p 

Deney 1 30 21,10 8,09  

9,846 

 

2 

 

,000*  Deney 2 30 20,16 10,80 

Kontrol 30 12,23 5,89 

Toplam 90 17,83 9,31    

*p< .05 

 

Tablo 3'e gºre, deney grubu 1 (Ort.=21.10, Ss=8.09) ve deney grubu 2'nin (Ort.=20.16, Ss=10.80) son 

test puanlarē benzer d¿zeyde iken, deney gruplarēnēn ortalamasē kontrol grubunun ortalamasēndan 

(M=12.23, SS=5.89) anlamlē derecede y¿ksektir [F(2, 87)=9.846, p<.05]. 

 

BĶDB ¥n test-Son test sonularē 

BĶDB ºn test sonularē aĸaĵēdaki Tablo 4'te verilmiĸtir. 

 

Tablo 4.  BĶDB ºn test verilerine iliĸkin tek yºnl¿ varyans analizi sonularē 

Groups N Ort. Ss F Sd p 

Deney 1 30 7,00 3,57  

,217 

 

2 

 

,805 Deney 2 30 6,60 3,57 

Kontrol 30 7,23 4,12 

Toplam 90 6,94 3,73    

 

Tablo 4'e gºre, BĶDB ºn test puan ortalamalarēnda deney 1 grubu  (Ort.=7,00, Ss=3,57), deney 2 grubu 

(Ort.=6,60, SD=3,57) ve kontrol grubu (Ort.=7,23, SD=4,12) arasēnda anlamlē bir fark 

yoktur[F(2,87)=.217, p>.05]. Bu sonular, t¿m gruplarēn bilgi iĸlemsel d¿ĸ¿nme becerileri ºn test 

ortalamalarē aēsēndan benzer d¿zeyde olduĵunu gºstermektedir. 
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BĶDB son test sonularē aĸaĵēdaki Tablo 5'te verilmiĸtir. 

 

Tablo 5. BĶDB son test verilerine iliĸkin tek yºnl¿ varyans analizi sonularē 

Gruplar N Ort. Ss F sd p 

Deney 1 30 19,46 8,79  

9,869 

 

2 

 

,000*  Deney 2 30 19,50 10,68 

Kontrol 30 11,10 4,70 

Toplam 90 16,68 9,24    

*p< .05 

 

Tablo 5ôe gºre, BĶDB son test ortalamalarēnda  deney 1 grubu (M=19,46, SD=8,79), deney 2 grubu 

(M=19,50, SD=10,68') ve kontrol grubu (M=11,10, SD=4,70) arasēnda anlamlē bir fark vardēr  

[F(2,87)=9,869, p<,05].  

 

SONU¢ VE TARTIķMA  

Deney 1 grubu, deney 2 grubu ve kontrol grubunda gerekleĸtirilen 3 farklē uygulamanēn dolaĸēm sistemi 

kavramsal ºĵrenme ve bilgi iĸlemsel d¿ĸ¿nme becerileri ¿zerindeki etkileri iki baĸlēk altēnda ele 

alēnmēĸtēr. 

 

Kavramsal ¥ĵrenme ¦zerindeki Etkisi 

Deney grubu ºĵrencilerinin kavramsal ºĵrenme d¿zeyleri kontrol grubu ºĵrencilerine gºre anlamlē 

derecede y¿ksek bulunmuĸtur. Bunun nedeni deney grubundaki ºĵrencilerin b¿y¿k ve k¿¿k kan 

dolaĸēmēnē ºĵrenirken algoritma oluĸturmalarē ve dallanma bileĸenini kullanmalarē olabilir. ¢¿nk¿ 

ºĵrencilerin algoritma oluĸturmalarē, b¿y¿k ve k¿¿k kan dolaĸēmēnē adēm adēm sērayla takip etmelerini 

saĵlamēĸtēr. Aynē zamanda dallanma bileĸeni kan damarlarē, organlar ve kalp odacēklarē arasēndaki 

baĵlantēlarē kurmalarēna yardēmcē olmuĸtur (kan saĵ alt odacēkta ise temizlenmek iin pulmoner arter 

yoluyla akciĵere gider vb.) Dolayēsēyla, bilgi iĸlemsel d¿ĸ¿nmenin doĵasēnda bulunan akēĸ kontrol 

yapēlarēnēn (dallanma, yineleme) iliĸkisel s¿relerin anlaĸēlmasēnē kolaylaĸtērmasē ve karmaĸēk yapēlarē 

basitleĸtirmesi (Weintrop vd., 2016) mevcut bulgularēn elde edilmesine yol amēĸ olabilir. Ancak 

kontrol grubunda dallanma ve algoritma becerileri kullanēlmadan sadece aktif etkinliklerin kullanēlmasē, 

deney grubuna kēyasla kavramlar arasēnda baĵlantē kurmada ve s¿releri sistematik bir ĸekilde takip 

etmede zorluklara neden olmuĸ olabilir. 

 

Deney grubunda ºĵrenmenin daha iyi olmasēnēn bir diĵer nedeni de ºĵrencilerin kalbin alēĸma 

mekanizmasē ile k¿¿k ve b¿y¿k kan dolaĸēmēndaki ºr¿nt¿y¿ fark etmeleri ve ºĵrenene kadar konuyu 

tekrar etmeleri olabilir. Ancak kontrol grubu ºĵrencilerinde ºr¿nt¿ oluĸturma ve yineleme becerilerinin 

eksikliĵi kavramlarēn yeterince ºĵrenilemediĵini d¿ĸ¿nd¿rmektedir. ¢¿nk¿ yineleme ve ºr¿nt¿ 

oluĸturma becerileri dºng¿sel s¿relerin bir b¿t¿n olarak ºĵrenilmesini saĵlamaktadēr (Ling vd., 2018). 

Ayrēca deney grubu ºĵrencilerine kan h¿crelerinin gºrevleri (v¿cut savunmasē iin beyaz kan h¿creleri, 

oksijen taĸēnmasē iin kērmēzē kan h¿creleri, pēhtēlaĸma iin kan pulcuklarē) ve farklē damar tiplerinin 

taĸēdēĵē kan t¿rleri (kirli kan iin akciĵer atar damarē, temiz kan iin akciĵer toplar damarē) hakkēnda 

soyutlama bileĸeni aracēlēĵēyla verilen kēsa yºnergenin konunun daha basit ve kolay anlaĸēlmasēna 

yardēmcē olduĵu d¿ĸ¿n¿lebilir. Son olarak, dolaĸēm sisteminin kalp, damarlar ve kan olmak ¿zere 3 

bºl¿me ayrēlmasē ve her bºl¿m¿n kendi iinde alt bºl¿mlere ayrēlmasē (kanēn kan plazmasē ve kan 

h¿crelerine ayrēlmasē) suretiyle ayrēĸtērma bileĸeni temelinde kademeli olarak ºĵretilmesi, dolaĸēm 

sistemi kavramlarēnēn anlaĸēlmasēnē kolaylaĸtērmēĸ olabilir. Bu sayede bilgi iĸlemsel d¿ĸ¿nme becerileri, 

bir sistemin ve bileĸenlerinin bir b¿t¿n olarak birbirleriyle nasēl etkileĸim ve iliĸki iinde olduĵunu 

anlamada etkili olmuĸtur (Weintrop vd., 2016). Dolayēsēyla, dolaĸēm sistemi gibi zor ve karmaĸēk 

konularda bilgi iĸlemssel d¿ĸ¿nme bileĸenlerinin kullanēlmasēnēn bilimsel kavramlarēn ºĵrenilmesinde 

sistematik bir bakēĸ aēsē saĵladēĵē d¿ĸ¿n¿lebilir.  

 

Deney grubu ºĵrencileri, problemler karĸēsēnda akēl y¿r¿tme becerilerini kullanmada kontrol grubu 

ºĵrencilerine gºre daha baĸarēlē olmuĸtur. Alanyazēnda, ºĵrencilerin karmaĸēk s¿relerin altēnda yatan 

neden-sonu iliĸkisini sorgulamalarēnēn ve bilimsel olaylarē ya da problemleri aēklamak iin akēl 

y¿r¿tme becerilerini kullanmalarēnēn fen ºĵretiminde kavramsal ºĵrenmeyi desteklediĵi bulunmuĸtur 
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(Peel vd., 2019). Aynē zamanda karmaĸēk fen kavramlarēnēn gerek yaĸam durumlarēyla 

iliĸkilendirilmesinde ya da g¿nl¿k yaĸamdaki problemlerle baĸa ēkmada soyutlama bileĸeni problemi 

ayrēntēya girmeden basitleĸtirerek ºz¿m iin gerekli bilgiye odaklanmayē, ayrēĸtērma bileĸeni ise 

problemi alt problemlere bºlerek daha aēk ve anlaĸēlēr bir ĸekilde ºzmeyi saĵlar (Kalelioĵlu, G¿lbahar 

ve Kukul, 2016). Literat¿rdeki bu sonular mevcut alēĸma tarafēndan da desteklenmektedir. 

 

Ayrēca alēĸmada deney 1 grubunda y¿r¿t¿len bilgisayarlē uygulama, deney 2 grubunda y¿r¿t¿len 

bilgisayarsēz uygulamaya gºre kavramsal ºĵrenmeyi artērmada daha baĸarēlē olmuĸtur. Bunun nedeni 

Scratch gibi gºrsel programlama aralarēnēn soyut ve anlaĸēlmasē zor fen kavramlarēnē bilgisayarsēz 

uygulamalara gºre ¿ boyutlu olarak gºrsel modellerle daha somut ve net bir ĸekilde temsil etmesi 

olabilir. Ayrēca ºĵrencilerin oluĸturduklarē kod bloklarē ile kuklanēn nasēl hareket ettiĵi arasēndaki 

iliĸkinin ok kēsa s¿rede doĵrudan gºzlemlenmesi (Sengupta vd., 2015) kavramsal ºĵrenme s¿recinde 

kurulan baĵlantēlarēn g¿c¿n¿ artērmēĸ olabilir. Ayrēca, bireysel farklēlēklara hitap edebilecek ºĵretim 

seeneĵi ile ºĵrencilere alēĸmalarēnē kullanērken, oluĸtururken ve deĵiĸtirirken eylemlerini ifade 

edebilecekleri zengin biliĸimsel ortamlar (Dickes ve Farris 2019) sunulmasēnēn kavramsal ºĵrenmeyi 

olumlu yºnde etkilediĵi d¿ĸ¿n¿lebilir. Sonu olarak, bu alēĸmada bilgisayarlē uygulamalar 

bilgisayarsēz uygulamalara gºre kavramsal ºĵrenmede daha baĸarēlē olsa da her iki uygulamanēn da 

kavramsal ºĵrenmeyi artērmadaki baĸarēsē gelecek alēĸmalar iin ºnem arz etmektedir. 

 

Bilgi Ķĸlemsel D¿ĸ¿nme Becerileri ¦zerindeki Etkisi  

Deney 1 ve deney 2 grubundaki ºĵrencilerin bilgi iĸlemsel d¿ĸ¿nme becerileri, sorgulamaya dayalē 

yapēlandērmacē felsefe etkinliklerinin uygulandēĵē kontrol grubundaki ºĵrencilerin becerilerine kēyasla 

anlamlē derecede daha fazla geliĸim gºstermiĸtir. Bunun nedeni, deney gruplarēnda uygulanan ºĵretim 

mod¿llerinde dolaĸēm sistemi kavramlarēnēn bir ya da daha fazla bilgi iĸlemsel d¿ĸ¿nme bileĸeniyle 

eĸleĸtirilerek ºĵrencilere aktarēlmasē olabilir. Deney grubu ºĵrencilerinin bilgisayarlē ve bilgisayarsēz 

ºĵretim mod¿lleri aracēlēĵēyla bilgi iĸlemsel d¿ĸ¿nme bileĸenlerini ilk elden keĸfetmeleri, onlarēn bilgi 

iĸlemsel d¿ĸ¿nme bileĸenlerini daha somut ve doĵru bir ĸekilde ºĵrenmelerine katkē saĵlamēĸ olabilir. 

Ancak kontrol grubunda uygulanan sorgulamaya dayalē yapēlandērmacē felsefe etkinliklerinde bilgi 

iĸlemsel d¿ĸ¿nme bileĸenlerine yer verilmemiĸ olmasē, kontrol grubu ºĵrencilerinde bilgi iĸlemsel 

d¿ĸ¿nme bileĸenlerinin geliĸimini engellediĵi d¿ĸ¿n¿lmektedir. 

 

Deney 1 grubundaki ºĵrencilerin kendi kod bloklarēnē oluĸtururken ayrēĸtērma, soyutlama, ºr¿nt¿ 

oluĸturma ve akēl y¿r¿tme bileĸenlerini kullanmalarē, deney 2 grubundaki ºĵrencilerin ise yapboz 

paralarē, renkli kartonlar, oyunlar ve eĵlenceli yarēĸmalar aracēlēĵēyla bu bileĸenlere hakim olmalarē 

yaparak yaĸayarak bilgi iĸlemsel d¿ĸ¿nme becerilerini geliĸtirdiklerini gºstermektedir.  Deney 1 ve 

deney 2 gruplarē bilgi iĸlemsel d¿ĸ¿nme becerileri aēsēndan karĸēlaĸtērēldēĵēnda aralarēnda anlamlē bir 

fark bulunmamēĸ ancak deney 2 grubunun bilgi iĸlemsel d¿ĸ¿nme becerileri puan ortalamasē daha 

y¿ksek bulunmuĸtur. Ortalamanēn deney 2 grubunda daha y¿ksek ēkmasēnēn nedeni, deney 1 

grubundaki ºĵrencilerin teknolojik aralarē kullanmada yaĸadēklarē zorluklar ya da programlama 

becerilerindeki yetersizlikleri olabilir. Diĵer nedenler arasēnda bilgisayarsēz etkinliklerin eĵlenceli ve 

esnek yapēsē (Bell ve Vahrenhold, 2018) ve oyunlaĸtērma bileĸeni ile motivasyon kaynaĵē olmasē (Kotini 

ve Tzelepi, 2015; Tsarava, Moeller vd., 2017) ve rekabet ortamē oluĸturmaya olanak saĵlayarak 

iĸbirliĵini g¿lendirmesi (Li, Dong, Untch ve Chasteen, 2013) sayēlabilir. 
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¥zet  

¢eĸitli tekniklerin ve aletlerin icat edilmesiyle, teknolojik geliĸmeler basitten karmaĸēĵa doĵru 

ilerlemiĸtir. Ķnsanlar yeni ĸeyler yarattē, bu da ekonomiden sanayiye, sosyok¿lt¿rel geleneklerden 

politika ve askeri g¿ce kadar yaĸam dinamiklerini deĵiĸtirdi. Yeni geliĸmelerle birlikte, sosyal medya 

platformlarēnēn kullanēmē ve araĸtērmalarē hēzla artmēĸtēr. Sosyal medya, eĸitli ilgi ve tercihlere sahip 

t¿m kuĸaklarēn buluĸma noktasē haline gelmiĸtir. Bu alēĸmada Baba Boomer, X, Y ve Z kuĸaklarē 

tarafēndan sēklēkla kullanēlan sosyal medya platformlarēndan Twitter'da toplanan veriler incelenmiĸtir. 

T¿rke Twitter verileri kullanēlarak yapēlan metin analizlerinde sēklēkla Naive Bayes, KNN, Bert, 

Destek Vektºr Makinesi, Lojistik Regresyon ve Karar Aĵacē sēnēflandērma algoritmalarēnēn 

kullanēldēĵēnē gºzlemlemekteyiz. Bu algoritmalar, Twitter verilerini metin madenciliĵi yºntemleriyle 

analiz etmek iin kullanēlmaktadēr. Bununla birlikte, son yēllarda Gpt serisinde olduka baĸarēlē sonular 

¿retmiĸtir. OpenAI, Generative Pre-trained Transformers (GPT) olarak bilinen bir doĵal dil iĸleme 

(NLP) modeli sēnēfē oluĸturdu. Bu modeller, Transformer mimarisine dayanmaktadēr ve eĸitli dil iĸleme 

(NLP) gºrevlerinde etkili olduklarē iin pop¿lerdir. GPT-2, GPT-3 ve GPT-4 en iyi GPT modelleridir. 

GPT API'leri ile metin analizi ve anlamasē m¿mk¿nd¿r. Bu, duygu (duygu) analizi, kelime frekansē 

analizi, anahtar kelime belirleme, verilen metni otomatik ºzetleme ve epostalarē kendi baĸēna yºnetme 

gibi ok sayēda gºrevi gerekleĸtirebilir. Yapēlan testler, Gpt-4'¿n en iyi sonularē ¿rettiĵini gºstermiĸtir. 

 

Anahtar Kelimeler: yapay zeka, doĵal dil iĸleme, gpt-4 

 

NEW GENERATION AI ALGORITHMS USED IN TEXT ANALYSIS OF TWITTER DATA: 

GPT-4 

 

Abstract 

With the invention of various techniques and tools, technological developments have progressed from 

the simple to the complex. People created new things, which in turn changed the dynamics of life, from 

economy to industry, from sociocultural traditions to politics and military power. With new 

developments, the use and research of social media platforms has increased rapidly. Social media has 

become the meeting point of all generations with various interests and preferences. In this study, the 

data collected on Twitter, one of the social media platforms frequently used by Baba Boomer, X, Y and 

Z generations, were examined. We observe that Naive Bayes, KNN, Bert, Support Vector Machine, 

Logistic Regression and Decision Tree classification algorithms are frequently used in text analyzes 

using Turkish Twitter data. These algorithms are used to analyze Twitter data with text mining methods. 

However, it has produced quite successful results in the Gpt series in recent years. OpenAI has created 

a class of natural language processing (NLP) models known as Generative Pre-trained Transformers 

(GPT). These models are based on the Transformer architecture and are popular because they are 

effective in a variety of language processing (NLP) tasks. GPT-2, GPT-3 and GPT-4 are the best GPT 

models. Text analysis and comprehension is possible with GPT APIs. It can perform a multitude of tasks 

such as sentiment (feeling) analysis, word frequency analysis, keyword identification, auto-summarizing 

given text, and managing emails on its own. Tests have shown that Gpt-4 produces the best results. 

 

Keywords: artificial intelligence, natural language processing, gpt-4 
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1. GĶRĶķ 

Kullanēcēlarēn internete girdikleri her tēk, kiĸisel veriler, kullanēcē bilgileri ve kullanēcē tarafēndan 

belirlenen bilgiler ieren dijital ayak izleri oluĸturmaktadēr.  Akēllē ĸehirler, g¿venlik kameralarē, akēllē 

ev sistemleri, cep telefonlarē, giyilebilir teknolojiler ve saĵlēk gºzlem cihazlarē dahil olmak ¿zere birok 

ĸey bu teknolojik geliĸmelerin iinde yer almaktadēr. Kiĸisel verilerin hēzlē bir ĸekilde iĸlenmesi, 

iletilmesi, saklanmasē ve kullanēlmasē, sosyal medya platformlarēnēn yaygēn kullanēmēnēn bir sonucu 

olarak ortaya ēkmēĸtēr. Bu, kiĸilerin kendileriyle ilgili bilgileri ¿zerindeki kontrol¿n¿ azaltmēĸtēr. 

 

2. SOSYAL MEDYA 

G¿n¿m¿zde sosyal medya platformlarē, "bireylerin belli bir sistem iinde kamuya aēk veya yarē aēk 

profil oluĸturmasēna, bir baĵlantēyē paylaĸacaĵē diĵer kullanēcēlara iliĸkin bir liste belirlemesine, diĵer 

kiĸilerin sistem iindeki baĵlantē listelerini gºrmelerine ve bu baĵlantēlarda dolaĸmalarēna izin veren 

web tabanlē hizmetlerdir."olarak aēklanmēĸtēr. Sosyal medya, bilgi aramak, zaman geirmek, 

rahatlamak, eĵlenmek, iletiĸim kurmak, fikirleri aēklamak ve bilgi paylaĸmak iin kullanēlēr. T¿rkiyede 

ķubat 2022 itibari ile btk verilerine gore ķekil 1. de temel dijital baĸlēklar bulunmaktadēr 

(https://internet.btk.gov.tr/). 

 

 
ķekil. 1. Temel Dijital baĸlēklar 

 

 
ķekil 2. Medyada g¿nl¿k kullanēlan zaman 

 

Yukarēdaki ĸekilde medyada g¿nl¿k harcanan zaman verilmiĸtir https://internet.btk.gov.tr/). 

Aĸaĵēdaki ĸekil 3. De BTK ķubat 2023 verilerine gºre T¿rkiye de en ok kullanēlan sosyal medya 

verileri verilmiĸtir. 

 

https://internet.btk.gov.tr/
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ķekil 3. En ¢ok Kullanēlan sosyal medya platformlarē 

 

 
 

ķekil 4. Sosyal Medyanēn web trafiĵi 

 

ķekil 4. De sosyal medya kullanēmēn web trafiĵindeki yerini gºrebilmekteyiz. Sosyal medya 

platformlarēndaki dijital veri paylaĸēmē, piyasalardaki bilgi seviyesini artērmakta ve daha iyi kararlar 

alēnmasēnē saĵlayabilmektedir (Demir, Ķ.,ve ¥zbuĵday, F. C.,  2021). 

 

2.1.Twitter 

Twitter, kiĸisel gºr¿ĸlerin, videolarēn ve resimlerin paylaĸēlabildiĵi gerek zamanlē bir bilgi aĵē olarak 

tanēmlanmaktadēr. Kullanēcēlarēnēn ilgi ekici konularda en son bilgilere ulaĸmalarēnē saĵlar. Twitter'ēn 

baĸlangēta ana ekranēnda bulunan "what are you doing?" (ĸu anda ne oluyor) yazēsē 2009'dan itibaren 

"whatôs happening?" (ĸu anda neler oluyor) olarak deĵiĸtirilmiĸtir. ama, toplumu bilgilendirmektir. 

Twitter, 280 karakterden oluĸan bir tweet olarak bilinen bir mikroblog hizmetidir. Bu tweetler 

baĸkalarēnēn internette okunabilir ve okunabilir (Gen, 2010: 4). Ayrēca Twitter sivil toplum kuruluĸlarē, 

siyasi liderler, ĸirketler, ºzellikle ¿niversite ºĵrencileri kullanēlarak tartēĸma ortamē oluĸturmak 

amacēyla kullanmaktadērlar. Kullanēcē sayēsē t¿m d¿nya da hēzla artmaktadēr (¢alēĸkan, M., Mencik, Y. 

2015).  
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3. YAPAY ZEKA  

Yirminci y¿zyēlēn ortalarēndan itibaren alēĸmaya baĸlanan ve adeta geleceĵin en ºnemli teknolojileri 

arasēnda yer almayē amalayan yapay zek©, bu kategoriye giriyor. Yapay zek©, ñbir sistemin verileri 

yorumlama, verilerden ºĵrenme, bu ºĵrenimleri belirli gºrevleri yerine getirmek iin kullanma 

yeteneĵiò olarak tanēmlanmaktadēr (Adalē, E., 2012) 

 

¢eĸitli tekniklerin ve aletlerin icat edilmesiyle, teknolojik geliĸmeler basitten karmaĸēĵa doĵru 

ilerlemiĸtir. Ķnsanlar yeni ĸeyler yarattē, bu da ekonomiden sanayiye, sosyok¿lt¿rel geleneklerden 

politika ve askeri g¿ce kadar yaĸam dinamiklerini deĵiĸtirdi. Yeni sorunlar ve ºz¿mler bu deĵiĸim ve 

dºn¿ĸ¿mden doĵdu. Yirminci y¿zyēlēn ortalarēndan itibaren alēĸmaya baĸlanan ve adeta geleceĵin en 

ºnemli teknolojileri arasēnda yer almayē amalayan yapay zek©, bu kategoriye giriyor. "Bir sistemin 

verileri yorumlama, verilerden ºĵrenme, bu ºĵrenimleri belirli gºrevleri yerine getirmek iin kullanma 

yeteneĵi", yapay zekanēn tanēmēna atēfta bulunan bir tanēmdēr (Haenlein ve Kaplan, 2019). ķekil 5 de 

yapay zekanēn kullanēm alanlarē ayrēntēlē bir ĸekilde verilmiĸtir. 

  

 
ķekil 5. Yapay zeka Kullanēm alanlarē 

 

3.1. Gpt-4 (Generative Pre-trained Transformer -4) 

OpenAI, Generative Pre-trained Transformers (GPT) olarak bilinen bir doĵal dil iĸleme (NLP) modeli 

sēnēfē oluĸturdu. Bu modeller, Transformer mimarisine dayanmaktadēr ve eĸitli dil iĸleme (NLP) 

gºrevlerinde etkili olduklarē iin pop¿lerdir. GPT-2, GPT-3 ve GPT-4 en iyi GPT modelleridir.  

 

Transformatºr Modeli Nasēl ¢alēĸēr? 

Bir sinir aĵē, bir c¿mlenin kelimeleri gibi sēralē verilerdeki iliĸkileri izleyerek baĵlamē ve sonu olarak 

anlamē ºĵrenir. 

 

OpenAI, GPT-4'¿n daha kullanēĸlē ve g¿venli olduĵunu sºyl¿yor. Robot artēk beste yapabilir ve senaryo 

yazabilir. Yazēm tarzēnēzē ºĵrenebilmesi sayesinde, teknik veya kurgusal bir yazē yazmak istediĵinizde 

sizinle birlikte metin yazabilir. GPT-4 ayrēca 25.000 kelimeyi iĸleme kapasitesine sahiptir. Daha uzun 

ierikler oluĸturmak, daha karmaĸēk konuĸmalarē anlama ve buna cevap vermek, belgelerde arama 

yapmak ve belgeleri analiz etmek artēk onlarēn yetkisi dahilindedir.  

 

Her GPT modeli, LAMBADA dil modelleme gºrevi ve SuperGLUE kēyaslamasē dahil olmak ¿zere bir 

dizi dil iĸleme (NLP) kēyaslamasē tarafēndan deĵerlendirilmiĸtir. ķekil 6 da, ¿ modelin bu karĸēlaĸtērma 

ºl¿tlerinde performanslarēnē karĸēlaĸtērēr: 
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ķekil 6. Gpt serisi karĸēlaĸtērma 

 

LAMBADA: Paragraf uzunluĵundaki hik©yelerin son kelimesinin tahminlenmesini saĵlar. 

SuperGLUE: Dengesiz veri seti, farklē sēnēflar iin eĸit sayēda gºzlem olmamasē durumunu tarif eder.  

 

4. SONU¢ 

GPT modelleri, metin oluĸturma, ºzetleme ve eviri gibi ok eĸitli dil iĸleme gºrevlerinde baĸarēyla 

kullanēlmēĸtēr. Bu gºrevlerde her ¿ model de kullanēlabilir, ancak her yeni s¿r¿m ēktēnēn kalitesini ve 

doĵruluĵunu artērēr. Ek etkilerine raĵmen, GPT modellerinin bazē sēnērlamalarē vardēr. Modelin 

hesaplama ve bellek gereksinimleri, boyutu arttēka artar. Bu, ºzellikle sēnērlē kaynaklara sahip 

ortamlarda konuĸlandērmayē ve ince ayar yapmayē zorlaĸtērēr. Ek olarak, GPT modelleri, gerek d¿nya 

uygulamalarēnda bu modelleri yaymak iin endiĸe verici olan ºnyargēlē veya zararlē ierik ¿retme 

potansiyeline sahiptir. 

 

 
ķekil 7. Gpt serisinin yēllara gºre deĵiĸimi 

 

GPT-2, GPT-3 ve GPT-4'¿n mimarilerini, performanslarēnē, kullanēmlarēnē ve sēnērlamalarēnē inceledik. 

GPT modellerinin her yeni iterasyonu, boyut, mimari ve performans aēsēndan ºnemli iyileĸtirmeler 

getirdi. Bu modellerin avantajlarē ve dezavantajlarē vardēr, ancak olaĵan¿st¿ sonular da ¿retebilirler.  

Aĸaĵēdaki tablo, her bir GPT modeli iin temel uygulamalarē gºstermektedir: metin t¿r¿, ºzetleme, 

eviri, duygu analizi ve konuĸma dili. 

 

 
ķekil 8. Gpt serisinin kullanēm alanlarēna gºre baĸarēsē 

 

Bu modellerde ºnemli ilerlemeler kaydedilmiĸ olsa da, hala keĸfedilmemiĸ ok sayēda potansiyel var. 

Bu modellerin doĵasēnda var olan zorluklara ve etik sorunlara deĵinirken, araĸtērmacēlar, geliĸtiriciler 

ve kullanēcēlar hala m¿mk¿n olanēn sēnērlarēnē zorlamaya devam etmelidir. Turing'in bilgeliĵi, GPT 

modellerinin ve NLP'nin geleceĵine rehberlik etsin ve ºn¿m¿zdeki yolda sorumlu ve yeniliki bir 

ĸekilde ilerlemeye alēĸmalēyēz. 
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¥zet 

Bu alēĸmada T¿rkiyeônin farklē bºlgelerindeki deniz balēkēlarēnēn sosyo-ekonomik durumlarē 

hakkēnda yapēlan alēĸmalar incelenmiĸtir. D¿nyada ve T¿rkiyeôde avcēlēk yolu ile gerekleĸtirilen 

balēkēlēk verilerine ve saĵladēklarē ekonomik katkēya da deĵinilmiĸtir. Balēkēlēĵēn sosyal ve ekonomik 

koĸullarēnēn tekne boylarēna, motor g¿c¿ne ve bireylerin yaĸam ĸartlarēna etkisi analiz edilmiĸtir. 

Balēkēlarēn oĵunluĵunun en az temel eĵitim d¿zeyinde bir okul tamamladēĵē ve okur yazar 

olmayanlarēn bulunmadēĵē, denizle tanēĸma yaĸē ne kadar erken olsa bile, alēĸma ĸartlarēnēn aĵēr olmasē 

nedeniyle genlerin balēkēlēĵa olan ilgisinin azaldēĵē ve maddi zorluklar dēĸēnda gen bireylerin 

balēkēlēk yapmayē tercih etmediĵi gºr¿lmektedir. Bakēm ve onarēmlarēnēn diĵer yapē malzemelerine 

gºre ucuz ve kolay olmasē yºn¿yle ahĸap teknelerin daha fazla tercih edildiĵi, T¿rkiye ticari balēkē 

filosunun %89ôunu 12 metreden daha kēsa teknelerin oluĸturduĵu tespit edilmiĸtir. Sonu olarak gēda 

maddelerinin ¿retiminin ve ulaĸēlabilirliĵinin zorlaĸtēĵē son yēllarda balēkēlarēn sosyal olanaklarēnēn, 

alēĸma ortamlarēnēn iyileĸtirilmesi ve gelir memnuniyetlerinin arttērēlmasē fiziki ve beĸer´ anlamda en 

aĵēr ĸartlarē barēndēran balēkēlēk mesleĵinin s¿rd¿r¿lebilirliĵine katkē saĵlayacaktēr. 

 

Anahtar Kelimeler: balēkēlēk, sosyo-ekonomi, avcēlēk, tayfa 

 

SOCIO-ECONOMIC STRUCTURE OF SEA FISHERMANS IN TURKEY  

Abstract 

In this study, studies on the socio-economic status of sea fishermen in different regions of Turkey were 

examined. The data on fisheries carried out by hunting in the world and in Turkey and the economic 

contribution they provide are also mentioned. The effects of the social and economic conditions of 

fishing on boat lengths, engine power and living conditions of individuals were analyzed. It is seen that 

the majority of the fishermen have completed a school at least at the basic education level and there are 

no illiterate people, no matter how early the age to meet the sea, young people's interest in fishing has 

decreased due to heavy working conditions, and young individuals do not prefer to fish except for 

financial difficulties. It has been determined that wooden boats are preferred more because they are 

cheaper and easier to maintain and repair than other building materials, and 89% of Turkey's commercial 

fishing fleet consists of boats shorter than 12 meters. As a result, in recent years, when the production 

and accessibility of foodstuffs has become difficult, improving the social opportunities, working 

environments and income satisfaction of fishermen will contribute to the sustainability of the fishing 

profession, which has the most severe physical and human conditions. 

 

Keywords: fishing, socio-economics, hunting, crew 

 

1. GĶRĶķ 

Balēkēlēk sektºr¿; gēda, turizm, ekonomi, sosyoloji ve birok farklē disiplinleri iinde barēndēran 

multidisipliner bir yapēya sahiptir. Farklē alanlarē kapsayan bu sektºr¿n, ok yºnl¿ olarak 

deĵerlendirilmesi, izlenmesi ve s¿rd¿r¿lebilir olmasē olduka ºnemlidir. ¥zellikle balēkēlēk ekonomisi, 

birok geliĸmiĸ ¿lke tarafēndan izlenmekte ve desteklenmektedir (¦NAL, 2001). 

 

FAO raporunda, balēkēlēĵēn milyonlarca insanēn gēda, beslenme ve istihdamē aēsēndan hayati ºnem 

taĸēdēĵē, sektºr¿n ekonomik kalkēnmaya ve yoksullukla m¿cadeleye karĸē yaptēĵē katkēnēn arttēĵē da 

belirtilmektedir (ķakēma ve ark., 2021). 
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T¿rkiyeônin 8.333 kmôlik kēyē ĸeridine sahip olmasē, balēkēlēk sektºr¿n¿n de ºnemini arttērmaktadēr. 

Avcēlēk yoluyla elde edilen su ¿r¿nlerinin, her aĸamasēnda ve son t¿keticiye ulaĸmasēnda da balēkēlar 

etkin rol almaktadēr. Olduka aĵēr ĸartlarda alēĸan balēkēlarēn sosyo-ekonomik durumlarēnēn 

belirlenmesi, balēkēlarēn talepleri ve yapēlmasē gereken yasal konularēn saptanmasē sorunlarēn 

ºz¿m¿nde kolaylēklar saĵlayacaktēr (Balēk ve Ayyēldēz, 2019; Arslan ve Yēldēz, 2021; Anonim, 2012). 

 

2. SU ¦R¦NLERĶ ĶSTATĶSTĶKLERĶ 

2.1. D¿nyada Su ¦r¿nleri Avcēlēk Verileri (FAO 2022) 

Son 50 yēlda hēzla geliĸen su ¿r¿nleri sektºr¿ ihracat getiri ile birok ¿lke iin ºnemli bir ekonomik 

katkē saĵlamaktadēr. Balēkēlēkta alēĸan bireylerin ekonomik ve sosyal yapēlarēnē anlayabilmek adēna 

genelden ºzele doĵru bir analiz yapmak daha faydalē olacaktēr. 

 

 

D¿nyanēn eĸitli su kaynaklarēndan son 10 yēldēr ortalama 91 milyon ton su ¿r¿n¿ elde etmekteyiz. 

Ardēĸēk yēllar halinde aynē oranda ¿r¿n avlanmasē stok baskēsēnēn dengede olduĵunun gºstergesi olarak 

kabul edilebilir. Aksi durumlarda t¿rlerin aĸērē avlanmasē sonucu ilerleyen yēllarda aynē t¿r¿n bir ºnceki 

yēllara gºre daha az avlanmasē durumunu ortaya ēkaracaktēr. 
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Tablo 1: Son 10 yēl ierisinde D¿nyada avcēlēk yolu ile elde edilen deniz ¿r¿nleri miktarlarē (FAO 2022) 
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2.2. T¿rkiye Su ¦r¿nleri Avcēlēk Verileri (TUĶK 2020) 

 

T¿rkiyeônin deniz ¿r¿nleri avcēlēĵēnda, ºzellikle deniz balēklarēnēn ºnemli bir yeri vardēr. 2020 yēlēnda 

toplam avcēlēk ¿retiminin %90ôē denizlerden saĵlanmēĸtēr. Bu da deniz balēkēlēĵē ile geimini saĵlayan 

grubun sosyo-ekonomik yapēsēna olumlu katkē saĵlamēĸtēr. T¿rkiyeôde 2020 yēlēnda avlanan 331.281 

ton su ¿r¿n¿ denizlerimizden, 33.119 ton su ¿r¿n¿ ise isulardan (gºl, gºlet, akarsu vs) elde edilmiĸtir. 

 

Denizlerden elde edilen su ¿r¿nleri %75ôi Karadenizôden, %12ôsi Ege Deniziônden, %9ôu Marmara 

Deniziônden ve %4ô¿ Akdenizôden olmak ¿zere 331.281 ton olarak kayētlara gemiĸtir. 2020 yēlēnda 

T¿rkiye balēkēlarēnēn bahsi geen denizlerden avlamēĸ olduklarē su ¿r¿nlerinin %58ôsi su ¿r¿nleri 

kooperatifleri, birlikler, perakende iĸletmeler, balēkēlar ve kabzēmallar aracēlēĵē ile hal veya perakende 

satēĸ yerleri vasētasēyla b¿t¿n olarak son t¿keticiye sunulmuĸtur. %41ôi balēk unu, balēk yaĵē ve konserve 

¿r¿n olarak iĸlenmiĸ gēda ve/veya yem sanayi ¿r¿n¿ olarak kullanēlmēĸtēr. %1ôi ise karaya ēkēĸ noktalarē 

ve denizden tekneye alēm esnasēnda morfolojik deformasyon uĵrayanlar ile kullanēmē/t¿ketimi uygun 

olmayanlar zayi olmuĸtur. 

 

2.3. T¿rkiye Balēkēlēk Filosu 

T¿rkiye denizlerinde avlanan balēkē teknelerini incelediĵimizde 2020 yēlēnda ticari ruhsatlē 14.243 adet 

balēkē teknesi olduĵu gºr¿lmektedir. Balēkēlarēmēzēn mesleklerini icra ettikleri bu vasētalarēn sahip 

olduĵu ºzellikler ekonomik ve sosyal anlamda birok yºnden incelenmelidir. ¥rneĵin tekne boyu ve 

motor g¿c¿ dikkate alēndēĵēnda denizlerde can ve mal g¿venliĵi aēsēndan balēkēnēn avlak saha seimini 

direk etkilemektedir. K¿¿k tekneler kēyē kesimlerde avcēlēk yapabilirken daha b¿y¿k ve g¿l¿ motora 

sahip olan tekneler ise aēk denizlerde ok daha fazla miktarda su ¿r¿n¿ avlayabilme kapasitesine sahip 

olmaktadēr. Ayrēca tekne boyu ile tekne ¿zerinde alēĸacak tayfa sayēsē da doĵru orantēlē olarak artēĸ 

gºstermektedir. Bu da istihdama, ¿lke ve bireylerin ekonomisine katkē saĵladēĵēnēn gºstergesidir. Tabi 

balēkēlarēn sahip olduklarē teknelerde yapabilecekleri geliĸtirmeler veya yeni tekne alēmē gibi 

opsiyonlar ise yine gelirlerindeki artēĸ ile m¿mk¿nd¿r. 
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Tablo 2: Son 10 yēl ierisinde T¿rkiye'de avcēlēk yolu ile elde edilen deniz ¿r¿nleri miktarlarē (TUĶK 2022) 
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Tablo 3: T¿rkiye'de Denizlerde Faaliyet Gºsteren Ticari Ruhsatlē Balēkē Gemilerinin Sayēsē (TUĶK 

2020) 

 Tekne Boyu (m) Tekne Sayēsē (adet) 

T¿rkiyeôdeki Ticari 

Ruhsatlē Balēkē 

Gemileri 
 

TOPLAM  

(14.243 adet) 

5-7,9 8.747 

8-9,9 3.301 

10-11,9 688 

12-14,9 514 

15-19,9 290 

20-29,9 448 

30-49,9 251 

50+ 4 

 

 

ķekil 1: T¿rkiye'de Denizlerde Faaliyet Gºsteren Ticari Ruhsatlē Balēkē Gemilerinde Kullanēlan 

Motorlarēn G¿leri (TUĶK 2020) 

 

Tablo 3 ve ķekil 1ô de gºr¿ld¿ĵ¿ ¿zere denizlerde faaliyet gºsteren 12.736 ticari ruhsatlē balēkē 

teknesinin boyu 12 metreden daha kēsa ve 10.946 ticari ruhsatlē balēkē teknesi ise 50 beygirin altēnda 

g¿ ¿reten bir motor kullanmaktadēr. Filodaki balēkē gemilerinde kullanēlmakta olan av aralarē ķekil 

2ôdeki gibidir. T¿rkiyeôde balēkēlar yaygēn olarak uzatma aĵlarē, evirme (voli) aĵlarē ile parakete ve 

oltalar ile avcēlēk faaliyetleri s¿rd¿r¿lmektedir. 
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Ķstatistiki veriler b¿t¿n¿ ile incelenirse; filodaki 14.243 balēkē teknesinin %89ôunun 12 metreden kēsa 

olmasē, %77ôsinin 50 beygirden daha az g¿ ¿reten motora sahip oluĸu ve %84ô¿n¿n uzatma aĵlarē, 

evirme (voli) aĵlarē ve oltalar ile avcēlēk yapēyor olmasē balēkēlarēn faaliyetlerini denizlerin kēyē 

kesimlerde s¿rd¿rd¿ĵ¿n¿ gºstermektedir. Filodaki 12.671 tekne ahĸap, 1.297 tekne sac/metal, 275 tekne 

ise fiber materyalden yapēlmēĸtēr. ¢anakkale ve Yalova Ķllerinde yapēlan araĸtērmalarda bakēm ve 

onarēmlarēnēn diĵer materyallere oranla ucuz ve kolay olmasē sebebiyle ahĸap teknelerin daha fazla 

tercih edildiĵi tespit edilmiĸtir (Ayyēldēz ve Balēk, 2019., ķahin ve ¥zekinci, 2020). 

 

Tablo 5: Balēkēlēk sektºr¿nde Gerek Kiĸi Ruhsat Tezkeresiône sahip alēĸanlarēn sayēsē (TUĶK 2020) 

Balēkēlēk Sektºr¿nde ¢alēĸēlan Pozisyon ¢alēĸan Sayēsē (Kiĸi) 

Balēkēnēn Kendisi 13.685 

¦cretsiz ¢alēĸan Ortak 854 

¦cretli ¢alēĸan Ortak 282 

¦cretsiz ¢alēĸan Hane Halkē Fertleri 3.037 

¦cretli ¢alēĸan Hane Halkē Fertleri 630 

Paylē ¢alēĸan Tayfa 10.856 

¦cretli Tayfa 6.196 

TOPLAM 35.540 

 

1380 sayēlē Su ¦r¿nleri Kanunu kapsamēnda ticari balēkē stat¿s¿ne sahip olmak iin gereken Gerek 

Kiĸi Ruhsat Tezkeresini almēĸ vatandaĸlara balēkē denmektedir. T¿rkiye denizlerinde balēkēlēk 

sektºr¿nde alēĸanlarēn %38ôinin kendisine ait bir teknesi bulunmaktadēr. %48ôi ise teknelerde paylē 

veya ¿cretli tayfa olarak alēĸmaktadēr. Paylē sistem, sezon boyunca yakalanan balēklardan elde edilen 

gelirin kumanya, yakēt, tekne ve av aracē bakēmē gibi giderler d¿ĸ¿ld¿kten sonra kalan miktarēn tekne 

sahibi ve alēĸanlar arasēnda pay edilmesine dayanmaktadēr. Genellikle bu pay %60 tekne sahibi %40 

alēĸanlar ĸeklindedir. Bu pay alēĸanlar arasēnda eĸit deĵil yapēlan iĸin aĵērlēĵē, niteliĵi ve ºnemine gºre 

belirlenmektedir. ¦cretli (aylēklē) sistemde ise tayfanēn alacaĵē miktar avcēlēĵa ēkmadan bellidir 

(Ulukan, U. (2016). Balēkēlēk sektºr¿nde alēĸan bireylerin %83ô¿ 20-55 yaĸ aralēĵēnda, %16ôsē 55 yaĸ 

¿zeri ve %1ôi ise 20 yaĸ altēndadēr. 
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3. T¦RKĶYEôDEKĶ DENĶZ BALIK¢ILARININ SOSYO-EKONOMĶK YAPISI 

Bilindiĵi ¿zere avcēlēk yºntemi ile yapēlan balēkēlēk faaliyetleri denizler ve isular olarak ikiye 

ayrēlmaktadēr. Bu alēĸmada denizlerde faaliyet gºsteren ve geimini balēkēlēk ile saĵlayan bireylerin 

sosyo-ekonomik yapēlarē bºlgeler bazēnda deĵerlendirilmiĸtir. Sosyo-ekonomi alēĸmalarēnda; 

teknelerin teknik ve fiziksel ºzellikleri, g¿nl¿k av s¿resi, kullanēlan av aralarē, avlanan ¿r¿nlerin 

pazarlanmasē, teknede alēĸan sayēsē, tayfalara yapēlan ºdeme yºntemi, balēkēlarēn yaĸ daĵēlēmē, eĵitim 

durumlarē, medeni halleri ve ocuk sayēlarē, sosyal g¿venceleri, hane ve taĸēt m¿lkiyet durumlarē, 

kooperatif ¿yelikleri, mesleki deneyim s¿releri, balēkēlēĵē seme nedenleri, gelir memnuniyeti ve 

mesleĵi bērakma isteĵi gibi parametreler ile bireyleri sosyal ve ekonomik durumlarē ortaya konmuĸtur 

(ķahin, E., & ¥zekinci, U. (2020). 

 

3.1. Tekne Boyu ve Yapē Malzemesi 

Egeôde yapēlan alēĸmada teknelerin %97ôsinin 12 metreden daha kēsa olduĵu ve bunlarēnda %95ôinin 

ahĸap malzemeden yapēldēĵē (ķahin ve ¥zekinci, 2020), Akdenizôde; Teknelerin %78ôinin 10 metreden 

k¿¿k olduĵu ve bunlarēnda %91ônin ahĸap malzemeden yapēldēĵē (Erdoĵan ve ark., 2016), Doĵu 

Karadenizôde; Teknelerin %92ôsinin 12 metreden k¿¿k olduĵu ve bunlarēnda %94ô¿n¿n ahĸap 

malzemeden yapēldēĵē bildirilmektedir (Saĵlam ve ark.,2016). 

 

3.2. Balēkēlarēn Yaĸ Daĵēlēmē 

Karasu (Sakarya) Bºlgesinde yapēlan alēĸmada; balēkē yaĸlarēnēn 32-76 arasēnda deĵiĸtiĵi ve 40-49 

yaĸ aralēĵēnēn %35 oranla daha y¿ksek olduĵu tespit edilmiĸtir (Uzmanoĵlu ve Soylu, (2006). 

Akdeniz'de yapēlan alēĸmada; balēkēlarēn %56ôsēnēn, 31-50 yaĸ aralēĵēnda olduĵu belirlenmiĸtir 

(Erdoĵan ve Karadal, 2016). Doĵu Karadeniz'de; %58ôinin, 40 yaĸ ¿zerinde olduĵu gºr¿lmektedir 

(Saĵlam ve ark., 2016). Ayrēca Marmara Bºlgesinde yapēlan alēĸmada balēkēlēĵa ilk baĸlama yaĸē, 

daha doĵrusu denizle tanēĸma yaĸē 9 olarak tespit edilmiĸtir (Ayyēldēz ve Balēk (2019). Egeôde ise 

%51ôinin 45-59 yaĸ aralēĵēnda olduĵu tespit edilmiĸtir. (ķahin ve ¥zekinci, (2020). Bºlgeler genel 

olarak deĵerlendirildiĵinde, denizle tanēĸma yaĸē ne kadar erken olsa bile, alēĸma ĸartlarēnēn aĵēr olmasē 

nedeniyle genlerin balēkēlēĵa olan ilgisinin azaldēĵē ve maddi zorluklar dēĸēnda gen bireylerin 

balēkēlēk yapmayē tercih etmedikleri gºr¿lmektedir. 

 

3.3. Balēkēlarēn Eĵitim Durumu 

Yapēlan alēĸmalarda, ¿niversite mezunu balēkē oranēnēn %1-2 olduĵu, ilkokul mezunlarēnēn %50 ve 

¿zerinde olduĵu bildirilmektedir (¥zyurt, 2013; Karadal, 2014; Demirci ve ark., 2015; Alēlē ve ark., 

2019). T¿m bu sonular balēkēlarēn oĵunluĵunun en az temel eĵitim d¿zeyinde bir okul tamamladēĵē 

ve okur-yazar olmayanlarēn bulunmadēĵē konusunda benzer sonular gºstermiĸtir. 

 

3.4. M¿lkiyet ve Sosyal G¿vence Durumu 

Sosyo-ekonomik yapēnēn geliĸmiĸ olduĵunu gºsteren ºnemli bir etken olan konut sahibi olma durumlarē 

incelendiĵinde, yaklaĸēk olarak her ¿ balēkēdan ikisinin m¿lkiyeti kendisine ait olan evde ikamet ettiĵi, 

birinin ise kiracē olduĵu belirlenmiĸtir. Ayrēca Yalova balēkēlarēnēn tamamēnēn sosyal g¿vencesinin 

olduĵu belirlenmiĸtir (Ayyēldēz ve Balēk,2019). Orta Karadeniz Bºlgesinde yapēlan benzer bir 

araĸtērmada balēkēlarēnēn sosyal g¿vence durumunun yalnēzca %43 olduĵu gºr¿lmektedir (Y¿cel, 

2006). 

 

3.5. Aile ve Mesleki Deneyim 

Yalova Ķliônde yapēlan alēĸmada araĸtērma bºlgesinde kadēn balēkē bulunmadēĵē tespit edilmiĸtir 

(Ayyēldēz ve Balēk,2019). Ķncelenen araĸtērmalarēn neredeyse tamamēnda bakmakla y¿k¿ml¿ olduklarē 

hane halkē sayēsē da 3 ve ¿zeri olarak belirlenmiĸtir. Ayrēca evli olan balēkēlarēn oranē da %81 ila %93 

arasēnda deĵiĸmektedir. 

Balēkēlēktaki tecr¿belerine baktēĵēmēzda ise; 

ü Doĵu Karadenizôde ; %37ôsinin 25 yēllēk, 

ü Akdenizôde  ; %90ôēnēn   30 yēllēk, 

ü Marmaraôda  ; %70ôinin   28 yēllēk, 

ü Egeôde   ; %30ôunun 25 yēllēk, 

balēkēlēk deneyimine sahip olduĵu gºr¿lm¿ĸt¿r. 
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3.6. Gelir Getirici Faaliyetler 

Balēkēlarēn sektºr-ii ve sektºr-dēĸē gelir getirici faaliyetleri Tablo 6ôdaki gibidir. 

 

Tablo 6: Araĸtērma kapsamēnda anket alēĸmasēna katēlan bireylerin balēkēlēk sektºr¿ ve diĵer 

sektºrlerde faaliyet oranlarē. 

B¥LGELER 

Balēkēlēk dēĸēnda farklē 

bir meslek sayesinde de 

gelir saĵlayanlar 

Yalnēzca balēkēlēk faaliyeti 

ile gelir elde edenler 

Marmara Bºlgesi %90 %10 

Karadeniz Bºlgesi %62 %38 

Ege Bºlgesi %36 %64 

Akdeniz Bºlgesi %22 %78 

 

Balēkēlēk, yetersiz gelir saĵlayan ve aĵēr ĸartlar altēnda alēĸēlan bir iĸ alanē olarak bilinmesine raĵmen 

araĸtērmalarda balēkēlarēn; Akdeniz de %56, Egede ve Doĵu Karadeniz de %89ôu mesleĵi bērakmayē 

d¿ĸ¿nmediĵi sonucuna ulaĸēlmēĸtēr. Akdeniz, Ege ve Doĵu Karadenizôin aksine, Yalova da yapēlan bir 

alēĸmada, balēkēlēk mesleĵini bērakmayē d¿ĸ¿nenlerin oranēnēn %70 civarēnda olduĵu tespit edilmiĸtir. 

Balēkēlēĵē bērakmayē d¿ĸ¿nen gen bireyler balēkēlēktan elde edilen gelir d¿zeyinin yetersizliĵini, daha 

yaĸlē bireyler ise alēĸma ĸartlarēnēn aĵērlēĵēnē bērakma nedeni olarak gºstermektedirler (Ayyēldēz ve 

Balēk,2019). 

 

3.7. Balēkēlēk Kēyē Yapēlarē Envanteri 

T¿rkiyeôde Tarēm ve Orman Bakanlēĵē ile Ulaĸtērma ve Altyapē Bakanlēĵē kayētlarēnda toplam 385 adet 

Balēkē Barēnaĵē, 13 adet Balēk Hali ve bu yapēlarēn denetiminde kullanēlan 55 adet Balēkēlēk Ķdari 

Binasē bulunmaktadēr. Balēkē barēnaklarēnda soĵuk muhafaza ve depolama alanlarēnēn olmasē 

balēkēlarē, aracēlarēn (kabzēmal/t¿ccar) fiyat tuzaklarēndan kurtarmakla birlikte, balēkēlarēn sosyo-

ekonomik d¿zeylerinin artērēlmasēnda da ºnemli rol oynayacaktēr. Barēnaklarda, bu ĸartlarēn 

iyileĸtirilmesi, balēk fiyatlarēna, balēkēlara ve ¿lke ekonomisine de katkē saĵlayacaktēr (Uzmanoĵlu ve 

Soylu, 2006). 

 

3.8. Su ¦r¿nleri Kooperatifleri 

T¿rkiyeôde 31.241 balēkēnēn ortak olduĵu, 572 tane Su ¦r¿nleri Kooperatifi ve 16 tane Bºlge Birliĵi 

bulunmaktadēr. Su ¦r¿nleri Kooperatifleri Merkez Birliĵinin 235 Kooperatif ve 16 Bºlge Birliĵi 

b¿nyesindedir. Su ¦r¿nleri Kooperatifleri Merkez Birliĵi ise D¿nya Balēkēlēk Kooperatifleri ¥rg¿t¿ 

(ICFO) b¿nyesine dahildir. 

 

3.9. Yasal Uygulamalar 

T¿rkiye balēkēlarēnēn, sosyo-ekonomik d¿zeylerinin iyileĸtirilmesinde, yasal d¿zenlemeler 

uygulanmaktadēr. Bu kapsamda denizlerimizdeki su ¿r¿nlerinin s¿rd¿r¿lebilirliĵini hedefleyen (boy, 

t¿r, zaman yasaklarē), balēkēlarēn haksēz rekabet ile gelir daĵēlēmē dengesizliĵini engelleyen (av 

aralarēnēn asgari ve azami ºzelliklerini belirlenmesi), ekosistem dengesi, insan saĵlēĵē ve ¿lke 

ekonomisini korumak amalē politika ve yaptērēmlar uygulanmaktadēr. 

 

3.10. Balēkēlarē Etkileyen Aĵēr Koĸullar 

Balēkēlēk sektºr¿ndeki istihdamēn en b¿y¿k kaynaĵē olan gērgēr teknelerinde alēĸan tayfalarēn alēĸma 

ve yaĸam koĸullarēnē ortaya koyan ve balēkēlēk sektºr¿ndeki emek s¿recini deĵerlendiren bir alēĸmada; 

kazalarēn %95ôinin g¿vertede ve avlanma esnasēnda oluĸtuĵu belirtilmiĸtir. ¥zellikle, arpma, vurma, 

sēkēĸma olduĵu, bunlarēn da balēkēlarēn el ve parmaklar, y¿z, baĸ-boyun bºlgesi, omuz kol ve 

bileklerinde hasarlara yol atēĵē vurgulanmēĸtēr (Ulukan, U. (2016). 

 

Araĸtērma kapsamēndaki tayfalarēn %65ôi son 5 yēlda iĸ kazasē geirmiĸtir. Bizler iin ºnemli kabul 

edilebilecek kazalar balēkēlar iin alēĸēlagelmiĸ durumdadēr. ¥yle ki; g¿vertede kayarak d¿ĸme sonucu 

incinme burkulma ve aĵlarda bulunan kurĸunlarēn aĵ ekme sērasēnda balēkēlarēn ¿zerine d¿ĸmesi 

sonucu kafalarēnda oluĸan aēk yaralar tayfalar arasēnda iĸ kazasē olarak gºr¿lmemektedir. Halat 
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kopmasē, makara d¿ĸmesi, ērgata sarēlan tele dolaĸma, aĵa takēlēp denize d¿ĸme gibi durumlar ise 

genelde ºl¿m ile sonulanmaktadēr. Gērgēr teknelerinde ºzellikle gece hamsi avē esnasēnda teknede 

aydēnlatma kullanēlmamasē kazalarē arttērmaktadēr. Balēkēlēĵēn iĸi saĵlēĵē ve g¿venliĵi aēsēndan 

ºnemli riskler taĸēdēĵēndan ve bu alanda denetimlerin gerekliliĵinden bahsedilmiĸtir. (Ulukan, U. 

(2016). Ayrēca aĵēr alēĸma ĸartlarē nedeniyle; kronikleĸen kas ve kemik rahatsēzlēklarē, bel fētēĵē, akciĵer 

rahatsēzlēklarē, astēm ve uyku d¿zensizliĵi gibi rahatsēzlēklara maruz kalmanēn yanē sēra, tekne ierisinde 

de uygunsuz koĸullarda konaklamakta bireyleri sosyal aēdan olumsuz etkilemektedir. 

 

4. TARTIķMA VE SONU¢ 

Balēkēlēk ve su ¿r¿nleri yetiĸtiriciliĵi sektºr¿nde hi meslek hastalēĵē rapor edilmemiĸ olmasē, balēkēlēk 

ve su ¿r¿nleri yetiĸtiriciliĵinde her yēl kayētlara geen 300ô¿n ¿zerinde iĸ kazasē olmasē, iĸ kazasē baĸēna 

d¿ĸen ºl¿m oranē T¿rkiye ortalamasēnēn 4 katēna yakēn oluĸu (Baki ve ark., 2021). Sonular gºsteriyor 

ki; balēkēlēk fiziki anlamda aĵēr ĸartlar barēndēran bir meslek olmasēnēn yanēnda balēkēlēk faaliyetleri 

esnasēnda hane halkēndan ayrē geirilen s¿re de d¿ĸ¿n¿ld¿ĵ¿nde sosyal aēdan bireyi olumsuz yºnde 

etkileyen bir meslek grubudur. Global ekonomik sarsēntēlarēn yaĸandēĵē son yēllarda gēdayē ¿retmek ve 

ulaĸmak giderek zorlaĸmēĸken tarēmsal, hayvansal ve su ¿r¿nleri kaynaklarēndan elde edilecek gēda 

maddelerine ulaĸēm zincirinin ilk halkasē konumundaki bireylerin sosyal olanaklarē, alēĸma ortamē 

iyileĸtirilmesi (alet ekipman modernizasyonu) ve gelir memnuniyetini arttēracak uygulamalar ile 

sorunlarēna ºz¿m getirmek iktisadi ve beĸer´ anlamda kalkēnma yolunda bir adēm daha atēldēĵē anlamē 

taĸēyacaktēr. 
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¥zet  

Bu alēĸmada, rºle geri besleme yºntemi ile bir DC motorun gerek zamanlē konum kontrol¿ iin PID 

parametrelerinin evrim-ii otomatik kestirimi yapēlmēĸtēr. Otomatik ayarlamalē rºle yºntemi 

uygulanarak, algoritmanēn bilinmeyen sistem iin en ideal PID parametrelerini otomatik bulmasē 

amalanmaktadēr. Algoritmanēn g¿venilir sonular vermesi iin faz farkē ve osilasyon genlikleri arka 

planda test edilerek %90 oranēnēn ¿zerinde doĵruluk yakalandēĵēnda s¿re durdurulmaktadēr. Sistem 

iin gerekli algoritma yazēlēmē, Matlab ï Simulink ortamēnda Waijung blok seti yardēmēyla 

gerekleĸtirilmiĸ ve STM32F4 mikro denetleyicisi kullanēlarak gerek zamanda Canon FN38 S DC 

motor ¿zerinde uygulanmēĸtēr. Ayrēca, PID parametreleri Ziegler-Nichols kapalē evrim yºntemine gºre 

hesaplanarak sisteme uygulanmēĸ ve sonular gºzlenerek, kontrol performanslarē analiz edilmiĸtir. 

 

Anahtar Kelimeler: Gerek zamanlē kontrol, otomatik ayarlama, PID kontrol, rºle geri besleme, 

Ziegler-Nichols. 

 

PID PARAMETER ESTIM ATION WITH AUTO -TUNING METHOD: POSITION 

CONTROL OF DC MOTOR  

 

Abstract  

In this study, the on-line automatic estimation of PID parameters for real-time position control of a DC 

motor with relay feedback method is implemented. It is aimed that the algorithm automatically finds the 

most ideal PID parameters for the unknown system by realizing the auto-tuning relay method. In order 

to get reliable results from the algorithm, the phase difference and oscillation amplitudes are tested in 

the background and the process is stopped when accuracy of more than 90% is achieved. The algorithm 

software required for the system was implemented in Matlab - Simulink by using the Waijung block set 

and was applied on the DC motor of the Canon FN38 S model in real-time with the STM32F4 

microcontroller. Besides, PID parameters were calculated and applied according to the Ziegler-Nichols 

closed loop method and the control performances were analyzed by observing the experimental results. 

 

Keywords: Real time control, auto-tuning, PID control, relay feedback, Ziegler-Nichols. 

 

1. GĶRĶķ 

PID (Oransal, Ķntegral ve T¿revsel) kontrol yºntemi, uygulamadaki basitliĵinden dolayē sēklēkla tercih 

edilen kontrol stratejileri arasēndadēr. Kontrol evrimlerinin %90ôēndan fazlasēnda PID kontrol¿n¿n 

kullanēldēĵē tahmin edilmektedir (Kaplan ve ark., 2020). PID kontrolºr tasarēmēnda, parametre 

belirlenmesi, olduka kritik bir konudur (Malhotra ve ark., 2011). PID kontrol parametrelerinin 

belirlenebilmesi iin yapēlan alēĸmalar iki ayrē kategoride incelenmektedir. Ķlk kategoride kontrol 
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parametreleri, alēĸma s¿resi boyunca sabittir ve s¿re sonunda kontrolºr ēkēĸēna gºre parametreler 

evrimdēĸē olarak ayarlanmakta ya da optimal olarak seilmektedir. Ķkinci kategoride ise kontrol 

parametreleri, kullanēlan otomatik ayarlama yºntemi aracēlēĵēyla otomatik olarak hesaplanmakta ve 

sisteme uygulanmaktadēr. Sistemdeki kontrolc¿ iin ideal olan PID parametrelerinin analitik olarak 

hesaplanmasē, ºzellikle karmaĸēk sistemlerde olduka zor olduĵundan, bu problemin ¿stesinden 

gelebilmek iin otomatik ayarlama yºntemleri geliĸtirilmiĸtir. P-I-D parametreleri, sistemden istenen 

cevaba gºre ayarlanmaktadēr. Ayarlanan parametrelerle, verilen giriĸe gºre sistemin istenen deĵere 

oturma zamanē, ulaĸma zamanē ve aĸēm miktarē ayarlanēr. 

 

Otomatik ayarlama yºnteminin iĸleyiĸi, gerekli PID parametrelerinin, istenen kriterler erevesinde 

belirli bir metoda gºre sistem tarafēndan otomatik ĸekilde ayarlanmasē ĸeklindedir. Maksimum 

performans ve sistem verimliliĵi elde etmek iin, PID parametrelerinin proses dinamiklerine ve bozucu 

etkilere gºre ayarlanmasē gerekmektedir. PID parametrelerinin deneme yanēlma yºntemi ile 

belirlenmesi hem zahmetli hem zaman kaybēna neden olmakta, sistem performansēnē da olumsuz 

etkilemektedir. Bu nedenle, geliĸmiĸ ayarlama teknikleri kullanēlarak PID denetleyici parametrelerinin 

belirlenmesi ºnemli hale gelmiĸtir (¢ēnar ve ark., 2019). PID parametreleri ayarlanērken kullanēlacak 

ayarlama yºntemi ilgili sisteme uygun ĸekilde seilmelidir. Gerek zamanlē sistemlere gºre, model bazlē 

sistemlere gºre veya sistemin ēkēĸ karakteristiĵine gºre ayarlama yºntemleri deĵiĸiklik gºstermektedir 

(Kumar ve ark., 2015). Ayarlama yºntemleri; Doĵrudan Sentez (Direct Synthesis), Ziegler-Nichols, 

Rºle Geri Besleme (Relay Feedback), Cohen-Coon, Yinelemeli Geri Besleme (Iterative Feedback) 

ĸeklinde sēralanabilir. 

 

Shehada ve ark. (2019), s¿rekli iletim modunda alēĸan bir DC-DC d¿ĸ¿r¿c¿ tip (buck) dºn¿ĸt¿r¿c¿ iin 

PI ve PID kontrol uygulamasē gerekleĸtirmiĸlerdir. Kontrol parametreleri iin rºle geri besleme 

otomatik ayarlama yºntemini incelemiĸler ve farklē iki yºntemle (Ziegler-Nichols ve deneysel yºntem) 

karĸēlaĸtērarak; rºle geri besleme yºnteminin basitliĵi ve etkinliĵinden dolayē kontrol tasarēmcēlarē iin 

uygun bir alternatif oluĸturduĵu sonucuna varmēĸlardēr. Poksawat ve Wang (2017), deneysel olarak 

hexacopter (6 pervaneli drone) kontrol sistemi ¿zerinde alēĸmēĸlar ve PID kontrol tasarēmē iin rºle geri 

besleme yºntemini kullanmēĸlardēr. Rºle geri beslemeli yºntemi ile klasik Ziegler-Nichols yºntemi 

karĸēlaĸtērēlmēĸ, dēĸ bozucu etkilere karĸē rºle geri beslemeli yºntemi ile otomatik olarak parametreleri 

ayarlanan PID kontrolc¿n¿n baĸarēlē performans sergilediĵi gºzlenmiĸtir. Linggarjati (2020), Scilab 

yazēlēmē ile DC motor kontrol uygulamasē geliĸtirmiĸtir. Hem PID kontrol¿n hem DC motorun 

end¿striyel uygulamalardaki ºnemini vurgulamēĸ ve ñgeliĸmiĸ PID modeliò olarak adlandērdēĵē kontrol 

yapēsēnē tasarlamēĸtēr. Tasarlanan kontrol yapēsēnēn en ºnemli bileĸenleri otomatik ayarlamalē rºle geri 

beslemesi ve integral yēĵēlmasē ºnleyicidir. 

 

Pozisyon kontrol uygulamalarē iin DC motor, eĸitli boyut ve g¿ce sahip, uygun maliyetli ve daha 

k¿¿k olduĵu iin tercih edilmektedir. Robotik ve end¿striyel uygulamalarda sēklēkla kullanēlēr ve diĵer 

motorlara gºre kolay s¿r¿ĸ tekniĵine sahiptir. Bu alēĸmada, ARM Cortex-M4 ekirdeĵe sahip ve 

STM32F407 ailesine ait olan STM32F407VGTX mikro kontrolc¿s¿n¿n kullanēlmasē; y¿ksek osilatºr 

frekansē, yeterli flash hafēza boyutu, y¿ksek ºz¿n¿rl¿kl¿ ADC ve Timer birimi, iyi tasarlanmēĸ ve 

desteĵi olan donanēmsal soyutlama katmanē ve Matlab Waijung blokset desteĵinin olmasēndan dolayē 

yeterli ve uygun gºr¿lm¿ĸt¿r. Otomatik ayarlamalē kontrolc¿ tasarēmē Matlab-Simulink ¿zerinden 

gerekleĸtirilmiĸtir. Matlab programēnda STM32F407 iin ºzel olarak hazērlanmēĸ olan Waijung blok 

seti kullanēlarak sistemin yazēlēmsal geliĸtirmeleri yapēlmēĸtēr. Waijung, Tayvanlē bir firma tarafēndan 

geliĸtirilmiĸ ve kullanēcēlarēna sim¿lasyon ortamēnda uygulama geliĸtirme imk©nē veren blok set tabanlē 

alēĸan bir yapēya sahiptir (Kizir ve ark., 2019). Matlab ¿zerinden yapēlan kontrolºr tasarēmē hēzlē kontrol 

prototipleme tekniĵi ile denetleyiciye gºm¿lebilmekte, denetleyicinin eĸitli giriĸ ï ēkēĸ (IO) 

konfig¿rasyon ayarlarē yapēlabilmektedir. 

 

Bu alēĸmada, otomatik ayarlama yºntemlerinden rºle geri besleme yºntemi kullanēlarak DC motorun 

gerek zamanlē konum kontrol¿ne ait PID parametre kestirimi yapēlmēĸtēr. Kontrol edilen sistemin 

modeli, kara kutu yaklaĸēm yºntemi ile elde edilmiĸtir. Ayrēca Ziegler-Nichols yºntemi kullanēlarak 

kontrolc¿ tasarēmē gerekleĸtirilmiĸ ve sonularē rºle geri besleme yºntemi ile karĸēlaĸtērēlmēĸtēr. Sistem 

iin gerekli algoritma yazēlēmē, Matlab-Simulink ortamēnda Waijung blok seti yardēmēyla 
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gerekleĸtirilmiĸtir. STM32F4 geliĸtirme kiti ve DC motor tabanlē deney seti ¿zerinde geliĸtirilen 

algoritmalar gerek zamanlē olarak uygulanmēĸ ve sistem ēkēĸlarē gºzlenmiĸtir. Tasarlanan kontrol 

algoritmalarē, etkinliklerinin doĵrulanabilmesi iin farklē testlere tabi tutulur. Bu nedenle DC motor 

sistemi ¿zerinde kontrol algoritmalarēnēn gerek zamanlē olarak test edilmesi, gerekleĸtirilen 

alēĸmanēn performansē ve etkinliĵi aēsēndan olduka ºnemlidir. Sim¿lasyon alēĸmalarē, 

denetleyicilerin performansēnē analiz edebilmek iin tek baĸēna yeterli deĵildir. Bu nedenle, bu alēĸma 

gerek zamanlē olarak kontrol algoritmasē geliĸtirmeyi ve sistem ¿zerinde test edebilme bakēĸ aēsēnē 

geliĸtirmeyi amalamaktadēr. 

 

2. MATERYAL VE METOD  

2.1. Sistem Modeli 

Bir sistemi tanēmlamak iin sisteme ait matematiksel modeli sadece fiziksel yasalar ve kabuller ile 

modellemek her zaman gerek zamanlē sistemlerde istenilen sonucu vermeyebilir. Bununla birlikte 

¿zerinde alēĸēlan sistemlerin parametrelerine de her zaman ulaĸmak m¿mk¿n olmayabilir. Bu 

durumlarda sistemleri tanēmlamak iin Kara Kutu Modeli kullanēlēr (Kizir ve ark., 2019). Bu alēĸmada 

kullanēlan sistemin s¿rekli zaman transfer fonksiyonu %87.12 benzerlik oranēnda elde edilmiĸtir ve 

denetleyici tasarēmēnda kullanēlmasa da ek bilgi olarak 1 numaralē denklemde sunulmuĸtur. 

 
ςȢρπσὩτ

ί σςȢσςί πȢπππρυπτ
 (1) 

 

2.2. PID Denetim 

Oransal-integral-t¿rev (PID) kontrol, geri beslemeli kontrol yºntemleri arasēnda en yaygēn olarak 

kullanēlan kontrol yºntemidir. Bu kontrol yºntemine ait genel blok diyagramē ķekil 1ôde verilmiĸtir. 

Blok diyagramda gºsterilen ºrnek P-I-D kontrolc¿n¿n giriĸindeki; 

Å r(t) kontrolc¿ye verilen, sistemden istenen referansē  

Å y(t) sistemin ēkēĸēnē 

Å u(t) kontrolc¿n¿n ēkēĸēnē 

Å e(t) ise istenen referans ile sistem ēkēĸēndaki hatayē gºstermektedir. 

 

ķekil 2. PID kontrol blok diyagramē (Urquizo, 2011)  

 

ÕÔ +ÅÔ + ÅÔÄÔ+
Ä

ÄÔ
ÅÔ                                                       (2) 

ÅÔ ÒÔ ÙÔ                                                                        (3) 

 

Kontrol evrimindeki ama, sistemin istenen referansa istenen aĸēm ve hatayla ulaĸmasē, istenen kararlē 

durum hatasēyla takip etmesidir. 2 numaralē denklemde kontrol evriminin, 3 numaralē denklemde ise 

sistem ēkēĸēndaki hatanēn zamana baĵlē matematiksel modeli verilmiĸtir. Denklemlerde yer alan 

Oransal (Kp), Ķntegral (Ki) ve T¿rev (Kd) kazanlarēnēn tasarlanmēĸ olan sisteme uygun olarak 

belirlenmesi gerekmektedir. Kazanlar ne kadar doĵru belirlenirse, sistem de o kadar istenen 

performansa uygun alēĸacaktēr. Bu alēĸmada sistem iin gerekli en ideal PID parametreleri otomatik 

bir ĸekilde algoritma tarafēndan bulunacaktēr. 
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2.3. Otomatik Ayarlamalē PID  

P-I-D parametreleri, sistemden istenen cevaba gºre ayarlanēr. Ayarlanan parametrelerle, verilen giriĸe 

gºre sistemin istenen deĵere oturma, ulaĸma zamanē ve aĸēm miktarē elde edilir. Otomatik ayarlama 

yºntemi, gerekli PID parametrelerini, istenen kriterler erevesinde belirli bir metoda gºre sistem 

tarafēndan otomatik ĸekilde ayarlanmasēdēr. Bu iĸlem manuel bir ĸekilde de yapēlabilir fakat uzun bir 

s¿re ve meĸakkatli bir uĵraĸ ister. Bu alēĸmada sistemin parametreleri rºle geri besleme metodu 

kullanēlarak ayarlanmēĸtēr. Otomatik ayarlama yºntemi ile sistem parametreleri bulunduktan sonra PID 

kontrol yapēsēnēn sisteme entegre edildiĵi temsili gºrsel ķekil 2ôde gºsterilmiĸtir. 

 

 

ķekil 3. Otomatik bir ĸekilde PID katsayēlarēnēn ayarlanmasē ve sisteme uygulanmasē (Sommer, 2014) 

 

2.4. Ziegler-Nichols Yºntemi 
En ok tercih edilen kazan-parametre ayarlama yºntemlerinden olan ñZiegler-Nicholsò yºntemi, 1942 

yēlēnda John G. Ziegler ve Nathaniel B. Nichols tarafēndan geliĸtirilmiĸtir. Ziegler-Nichols yºntemi 

kapalē kontrol evrimi olarak tasarlanmēĸtēr.  Sisteme uygun kazan parametreleri bulunurken Ki 

(integral) ve Kd (t¿rev) katsayēlarē sēfēra ekilir. Oransal kazan katsayēsē olan Kp; sistemin ēkēĸēndan 

s¿rekli, sºn¿mlenmeyen ve kararsēzlēk gºstermeyen bir osilasyon gºzlemlenene kadar 0ôdan baĸlatēlarak 

y¿kseltilir. Ķstenen osilasyonun yakalandēĵē kazan deĵerine Ku, osilasyon periyoduna ise Tu denir. Ku 

ve Tu parametreleri kullanēlarak PID kazan parametreleri olan Kp, Ki ve Kd deĵerleri, sisteme uygun 

olarak bulunur. Tablo 1ôde bulunan Ku ve Tu deĵerlerine gºre PID kazan parametrelerine ulaĸēlmasēnē 

saĵlayan eĸitlikler verilmiĸtir. Eski bir teknik olmakla birlikte sistemi kararsēzlēĵa gºt¿rmesi ºnemli bir 

dezavantaj oluĸturmaktadēr. 

 

Tablo 2. PID kazan parametrelerinin hesaplanmasē (Ziegler ve Nichols, 1942) 

 K p T i Td 

P 0.5Ku   

PI 0.4Ku 0.8Tu  

PID 0.6Ku 0.5Tu 0.125Tu 

 

2.5. Rºle Geri Besleme Yºntemi 
1984 yēlēnda Karl Johan ¡strºm ve Tore Hªgglund tarafēndan ºnerilmiĸtir (Yu, 2016). Ziegler-Nichols 

yºntemine alternatif olarak sunulmuĸtur. Kontroll¿ bir salēnēm ¿retme ve s¿rd¿rme avantajēna sahiptir 

(salēnēmēn b¿y¿kl¿ĵ¿ tanēmlanabilir). Bu yºntemin baĸarēsē, tanēmlama ve kalibrasyon 

mekanizmalarēnēn basitliĵinden ve ayrēca yavaĸ veya doĵrusal olmayan sistemlerde 

uygulanabilirliĵinden kaynaklanmaktadēr. Rºle yºntemi kritik kazan Ku ve kritik frekans ɤ 

belirlemede etkilidir. Rºle yºnteminin sisteme uygulandēĵē kontrol yapēsē ķekil 3ôte gºsterilmektedir. 

 



 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

188 

 

ķekil 4. Rºle geri-besleme yºntemi (Wilson, 2005) 

 

Rºle yºnteminin avantajlarē: 

Å Sistemi kararsēzlēĵa sokmadan parametre kestirimi yapma, 

Å Az miktarda matematiksel iĸlem gerektirme, 

Å ¢eĸitli end¿striyel proseslere uyma, 

Å Bozulmalara karĸē d¿ĸ¿k hassasiyet, 

Å Uzun s¿ren, deneme yanēlma prosed¿r¿n¿ ºnleyerek kritik kazancēn belirlenmesi ĸeklinde 

sēralanabilir. 

 

2.5. Rºle Geri Besleme Yºntemi ile Otomatik Ayarlama 

Ama, rºle yºntemi kullanēlarak sistem iin en ideal kazan parametrelerinin otomatik bir ĸekilde 

bulunmasēdēr. Otomatik ayarlama iĸlemi yaparken rºle yºntemini sememizin nedeni sistemi 

kararsēzlēĵa sokmamasēdēr. Ziegler-Nichols yºntemi kullanērken Kuôdaki ufak bir artēĸ sistemin 

kararsēzlēĵa s¿r¿klenmesine sebep olabilir. Bunun ºn¿ne gemek iin rºle yºntemi geliĸtirilmiĸtir. 

¢¿nk¿ rºle yºnteminde sisteme verilen giriĸler Ku parametre genliĵiyle sēnērlē olduĵu iin sistemin 

kararsēzlēĵē engellenir, kontrol altēnda tutulur. Rºle ēkēĸēnēn sisteme uygulanmasē ķekil 4ôte 

gºsterilmiĸtir. 

 

 

ķekil 5. Rºle kontroll¿ doĵrusal sistem  

 

Parametre bulma kēsmēnda sisteme kontrolºr dahil edilmez ve rºle seri bir ĸekilde baĵlanēr. Giriĸ olarak 

sēfēr giriĸ uygulanēr. Rºle ise gelen geri besleme deĵerine gºre sistemin ēkēĸēna zēt olacak bir ĸekilde 

ēkēĸ ¿retir. Rºlenin ĸiddeti rºleye ait bir parametreyle s¿rekli olarak ayarlanēr. Rºlenin ēkēĸēna gºre 

sistemin ēkēĸē da deĵiĸir. Sistem ve rºle ēkēĸlarē arasēnda 180Á faz farkē oluĸana kadar sistem, ēkēĸ 

parametre g¿ncellemesi ve rºle ēkēĸ genliĵi artērēmē yapar. Anlatēlan bu kontrol yapēsēnēn rºle ve sistem 

ēkēĸlarē ķekil 5ôte gºsterilmiĸtir. 

, 
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ķekil 6. Rºle ve sistem ēkēĸlarē (Huang ve ark., 2005) 

 

180Á faz farkē olan, s¿rekli, ideal ve deĵiĸmeyen osilasyona sahip, ºr¿nt¿ ĸeklinde olan bir ēkēĸ elde 

edildiĵi takdirde, ēkēĸ sinyalinin periyodu Pu, sistemin ēkēĸ genliĵi A, rºlenin ēkēĸ genliĵi ise h denir. 

Buna gºre istenen Ku parametresi 4 numaralē denklemdeki gibi bulunur. Bulunan Ku ve Tu deĵerleri 

Tablo 1ôde yerine konularak PID parametrelerine ulaĸēlēr. Detaylē parametre kestirimi ilerleyen 

bºl¿mlerde anlatēlacaktēr. 

 

+
τÈ

ʌ!
 

(4) 

3. SONU¢  

3.1. Deney D¿zeneĵi 

Tasarlanan algoritmalar Matlab Waijung blok seti kullanēlarak mikro denetleyiciye gºm¿lmektedir. 

Denetleyici ile istenen algoritma doĵrultusunda DC motor kontrol¿ gerekleĸtirilmektedir. Encoder ile 

DC motorun anlēk konum ve hēz bilgileri elde edilmektedir. FT232RL (USB ï UART dºn¿ĸt¿r¿c¿) 

kullanēlarak Matlab ile mikro denetleyici arasēnda haberleĸme saĵlanarak sistem gºzlenip, analiz edilir. 

ķekil 6ôda gºr¿len test d¿zeneĵinde bulunan malzemeler: 

Å STM32F407VG   (Mikrodenetleyici) 

Å Canon FN38 S     (DC motoru) 

Å LMD18200          (Motor S¿r¿c¿) 

Å FT232RL             (USB-UART dºn¿ĸt¿r¿c¿s¿) 

Å Encoder 

 

 
ķekil 6. Test d¿zeneĵi 
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3.2. Geliĸtirilen Algoritmanēn Ķncelenmesi 

Kullanēlan otomatik ayarlama yºntemi rºle yºntemidir. Birka metot arasēnda bu yºntemin 

kullanēlmasēnēn en ºnemli sebebi sistemi kararlē durumda tutabilmesidir. Verilen sēnērlē giriĸler sonucu 

sistemin sēnērsēz ēkēĸlar, kararsēz durum, ¿retmesi engellenmektedir. Bu da oĵu sistem iin en baĸta 

gelen istenmeyen bir durumdur. Uygulanan algoritmada sisteme sēfēr giriĸi verilir. Sēfēr giriĸ 

verilmesinin sebebi rºledir. Rºlenin genliĵi bir kazan parametresi tarafēndan arttērēlmaktadēr. Sistem 

baĸlangēta duraĵan olduĵu iin herhangi bir osilasyon gºzlenmez. Bu y¿zden rºlenin ēkēĸē 

y¿kseltilerek sistem tepki vermeye zorlanēr. Tepki verdiĵi anda rºle ile sistem ēkēĸlarēnēn arasēnda 180Á 

faz farkē oluĸmayabilir. Bu y¿zden osilasyonlar arasēnda istenen derecede faz farkē oluĸana kadar rºle 

kazancē arttērēlēr. Sistemden istenen faz farkē yakalanmēĸ olsa bile d¿zg¿n, s¿rekli, duraĵan ve ºr¿nt¿l¿ 

bir osilasyon yakalanmamēĸ olabilir.  

 

Ķstenen osilasyon gºzlemlenene kadar rºle kazancē s¿rekli olarak arttērēlēr. Kriterleri saĵlayan osilasyon 

gºzlemlenmeye baĸladēĵē an, rºle ve sistemin ēkēĸ genlikleri ile osilasyon periyodu alēnēr. Alēnan bu 

deĵerler doĵrultusunda sistemin PID parametreleri bulunur. Bulunan deĵerler 3 numaralē denklemde 

yerine konulur ve Ku kazancē bulunur. Bulunan Ku kazancēna gºre ise, sistemin ēkēĸē nasēl isteniyorsa, 

az aĸēmlē, orta aĸēmlē, ok aĸēmlē, y¿kselme zamanē vb. isterlere gºre uygun yºntemle ºz¿l¿p sistem 

iin gerekli olan PID katsayēlarē elde edilir. Yºntemlerden bazēlarē Tablo 2 ôde verilmiĸtir. Gerek 

zamanlē olarak alēĸēldēĵēnda sistem istenen tepkileri veremeyebilir. Bu y¿zden en ufak bir hata sistemin 

yanlēĸ katsayē bulmasēna veya bulamamasēna sebep olacaktēr. Bu ve bu gibi eĸitli hatalarēn ºn¿ne 

geilmek iin y¿ksek doĵruluk oranlarē alēnmēĸtēr. Rºle ve sistem ēkēĸē 180Á faz farkē yaratmasē, bu faz 

farkēnēn bozulmayacaĵē anlamēna gelmez. Bu y¿zden belirlenen bir periyottaki ēkēĸ dalgalarē arasēndaki 

faz farkē doĵruluĵu asgari %98 olma ĸartē koĸulmuĸtur. Yani ēkēĸlardaki her 100 dalgadan en az 98ôinin 

180Á faz farkē ile gelme zorunluluĵu vardēr. Bu koĸulun gerekleĸmesi ise ĸu ĸekildedir. Sistemin 

ēkēĸēndaki d¿ĸen kenarlar, rºlenin ēkēĸēndaki y¿kselen kenarlar tespit edilir. Bu tespitler anlēk olarak 

gerekleĸtirilir. Eĵer sistemin ēkēĸē d¿ĸen kenar olduĵu anda rºlenin ēkēĸē da y¿kselen kenar ise 180Á 

faz farkē vardēr denir ve faz farkē doĵruluk sayacē arttērēlēr. Her 1000 dalga iinden en az 980 dalganēn 

bºyle gelmesi koĸulu vardēr. Eĵer bu koĸul saĵlanmazsa rºle kazancē arttērēlēr ve tekrar kontrol edilir. 

Tablo 3. Ķstenen kriterlere gºre uygun PID parametresi bulma yºntemleri 

Kontrol Yºntemi Kp Ti  Td Ki  Kd 

P 0.5Ku - - - - 

PI 0.45Ku Tu/1.2 - 0.54Ku/Tu - 

PID 0.8Ku - Tu/8 - KuTu/10 

Klasik PID  0.6Ku Tu/2 Tu/8 1.2Ku/Tu 3KuTu/40 

Pessen Integral Kuralē 7Ku/10 2Tu/5 3Tu/20 1.75Ku/Tu 21KuTu/200 

Az aĸēmlē Ku/3 Tu/2 Tu/3 0.666Ku/Tu KuTu/9 

Aĸēmsēz Ku/5 Tu/2 Tu/3 (2/5)Ku/Tu KuTu/15 

 

Bir diĵer hata ºnleyici koĸul ise osilasyon kontrol¿d¿r. ¢ēkēĸlardaki osilasyon istenen faz farkēyla 

geliyor olabilir fakat bu durum genlik deĵerlerinin s¿reklilik gºsterdiĵi anlamēna gelmeyebilir. Eĵer bu 

hata engellenmez ise parametre kestirimi yapēlērken sistemin ēkēĸ genliĵi yanlēĸ bir deĵer alēnabilir. Bu 

da PID parametrelerinin d¿zg¿n bulunamamasēna yol aar. Deĵinilen hatanēn ºn¿ne geilmesi iin 

sistemin ēkēĸ genlik deĵerlerinin istenen y¿zdenin s¿rekli olarak aynē deĵerde gelip gelmediĵine bakēlēr. 

Sēralē dalgalar arasēnda s¿rekli olarak farklarē alēnēr. Alēnan bu farklarēn da aritmetik ortalamasē alēnarak 

aynē osilasyonun elveriĸliliĵi ºl¿l¿r. ¢ēkan sonuca gºre bu doĵruluk testini geerse kazan katsayēlarē 

hesaplanēr. Eĵer s¿rekli aynē tepe noktasēna sahip olan dalgalar gelirse osilasyon ortalamasē maksimum 

olan 1 deĵerini alēr. Uygulanan sistemden elde edilen osilasyonun d¿zg¿n gelme oranē 0.94 olarak 

hesaplanmēĸ ve bu deĵer ideal ēkēĸ osilasyonuna olduka yakēndēr. Sistemdeki osilasyon test oranē ķekil 

7ôde gºsterilmiĸtir. 
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ķekil 7. Sistemin ēkēĸēndaki osilasyonun d¿zg¿n gelme oranē (0.94\1) 

 

3.3. Geliĸtirilen Algoritmanēn Sisteme Uygulanmasē 

Rºle otomatik ayarlama algoritmasē (ķekil 8) mikro denetleyiciye gºm¿l¿d¿r. Sistemin Matlab 

ortamēnda analizinin gerekleĸtirilmesi iin evrim-ii seri haberleĸmesi yapēlmaktadēr. Uart ile motorun 

anlēk konumu, rºle ēkēĸē, rºle kazan parametresi, faz farkē ve osilasyon doĵruluĵu gibi ºnemli 

parametrelerin takibi yapēlēr. Ayrēca istenen kriterlere gºre parametre d¿zeltmeleri yapēlarak sisteme 

geribildirim verilir. Sistem aldēĵē bu geribildirimler doĵrultusunda iyileĸtirmeler yaparak ideal kazancēn 

yakalanmasē saĵlanēr. ķekil 9ôda sistemin gerek zamanlē olarak ideal parametreyi bulana kadarki 

(baĸtan sona) ēkēĸlarē verilmiĸtir. ķekilden de anlaĸēldēĵē ¿zere belirlenen dalga sayēsēnda istenilen 

doĵruluĵa ulaĸmazsa rºle parametresi arttērēlēr. Ne zaman ki sistem isterleri karĸēlar seviyede ēkēĸ verir, 

o zaman sim¿lasyon kendisini durdurur ve PID parametre hesaplama kēsmēna geilir. Ķstenen doĵruluk 

sayēsē azaltēlarak (doĵruluk oranē sabit kalēr) veya her kontrol sonucu rºle kazan katsayēsēnēn artērēm 

hassasiyeti azaltēlarak sistem hēzlandērēlabilir. 

 

 

ķekil 8. Uygulanan algoritmanēn akēĸ diyagramē 
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ķekil 9ôda aynē zamanda sistem ēkēĸēnēn ayrēntēlē gºr¿nt¿s¿ verilmiĸtir. Gºr¿ld¿ĵ¿ ¿zere rºle ēkēĸ 

genliĵi 9 ve sistem ēkēĸ genliĵi ise 4.77ôdir. ¢ēkēĸlar arasēnda 180Á lik bir faz farkē vardēr. Sistemin 

yanētēndaki osilasyon d¿zg¿n daĵēlēmlē, s¿rekli ve ºr¿nt¿ ĸeklindedir. Yanētēn tepe noktalarē gerekli 

dalga sayēsē (1000 dalga) boyunca sabit olarak gelmektedir ve herhangi bir sērama, kararsēzlēk veya 

beklenmeyen bir durum yoktur. ķekil 9ôdaki yanētēn periyot s¿resi ve ēkēĸ genlikleri kaydedilir. 

Bulunan deĵerler 4 numaralē denklemde yerine konularak Ku deĵeri bulunur. Bulunan Ku deĵeri ve Pu 

s¿resi ise Tablo 2ôde yerine konularak sistem iin en uygun PID parametreleri hesaplanēr. 

 

      

ķekil 9. a) Sistemin istenen parametreyi bulana kadarki ēkēĸē b) Yakēnlaĸtērēlmēĸ gºr¿nt¿ 

 

¥rnek olarak bir parametre kestirimi ele alalēm. 0 πȢπτπτ ÓÎ, ὥ τȢχχ  3ÉÓÔÅÍ ëąËąĥ ÇÅÎÌÉøÉ, 

È ω 2ĘÌÅ KąËąĥ 'ÅÎÌÉøÉ olsun. Bulunan deĵerler 4 numaralē denklemde yerine konularak 5 

numaralē denklemdeki gibi Ku deĵeri hesaplanēr. 

 

+
τÈ

ʌ!

ωτ

ʌτȟχχ
ςȢτπςσ (5) 

 

Bulunan Ku deĵerine gºre az, orta ve orijinal aĸēmlē PID kontrol yºntemleri iin bulunan PID katsayēlarē 

Tablo 3ôte verilmiĸtir. 

 

Tablo 4. Ku deĵeri bilinen sistemde PID parametre sonularē 

Kontrol Yºntemleri Kp Ki  Kd 

Az Aĸēmlē 0.4805 0.2379 0.6470 

Orta Aĸēmlē 0.7928 0.3925 1.0676 

Orijinal Aĸēmlē 1.4414 0.72136 0.7279 

 

DC motor sistemine Ziegler-Nichols ve rºle geri besleme yºntemleri uygulanmēĸtēr. Tablo 4ôde 

yºntemlere gºre elde edilen yanētlarēn y¿zde aĸēmlarē, kalēcē durum hatalarē, y¿kselme ve yerleĸme 

zamanlarē karĸēlaĸtērēlmēĸtēr. Ayrēca her iki yºntemde elde edilen PID parametreleri de verilmiĸtir. 

Sistem ¿zerinde manuel olarak Ziegler-Nichols PID kestirimi yapēlmēĸtēr. Sistem ēkēĸēnda osilasyon 

gºzlemlenene kadar Ku parametresi arttērēlmēĸtēr. Ķlk osilasyon gºzlemlendiĵi anda ise motor 

durdurulmuĸ ve ēkēĸ sinyalinin periyodu ºl¿lm¿ĸt¿r. Ku deĵeri ve periyodu bilinen sistemin PID 

parametreleri Tablo 2ôye gºre bulunmuĸtur. ¥rnekleme zamanē 0.01 snô dir. Elde edilen PID 

parametrelerine gºre sistemden gºzlenen yanētlar (DC motor konum bilgisi) ķekil 10ôda verilmiĸtir. 

Grafiklerden anlaĸēlacaĵē ¿zere her iki yºntem sonucunda da DC motor konumu, referans sinyali baĸarē 

ile takip etmektedir. 
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Tablo 4. Performans karĸēlaĸtērmasē 

Yºntem Spesifikasyon Az Aĸēmlē Orta Aĸēmlē Orijinal Aĸēmlē 

R
º
l
e

 

Kp 0.4805 0.7928 1,4414 

Ki 0.2379 0.3925 0.72136 

Kd 0.6470 1,0784 0.7279 

Ts [s] 8,13 6,147 5,817 

Tr [s] 2,2 2 1,9 

Max OS [%] 68,644 74,561 74,605 

ess [%] 2,3 1,7 1,5 

Z
ie

g
le

r 
- 

N
ic

h
o
ls

 Kp 0.3400 0.5667 1,02 

Ki 0.1347 0.2242 0.4040 

Kd 0.5723 0.9539 0.6439 

Ts [s] 7,26 5,43 5,035 

Tr [s] 1,8 1,6 1,6 

Max OS [%] 71,552 77,679 77,7 

ess [%] 2,1 1,5 1,4 

 

Tablo 4ôden anlaĸēlacaĵē ¿zere Ziegler ï Nichols yºntemi uygulanan sistemden elde edilen yanētta y¿zde 

aĸēm daha fazla ve buna baĵlē olarak y¿kselme zamanē daha d¿ĸ¿kken, rºle yºntemi uygulanan sistemin 

y¿zde aĸēmē daha d¿ĸ¿k ve yine buna baĵlē olarak y¿kselme zamanē daha fazladēr. Kalēcē durum hata 

oranlarē incelendiĵinde ise yºntemler arasēnda fazla fark olmadēĵē, Ziegler ï Nichols yºnteminin daha 

d¿ĸ¿k y¿zde hata oranēna sahip olduĵu gºr¿lmektedir. 

 

    

ķekil 100. a) Ziegler-Nichols yºntemi ile konum kontrol¿ b) Rºle yºntemi ile konum kontrol¿ 

 

4. TARTIķMA 

Bu alēĸmada, rºle geri besleme yºntemi ile DC motorun gerek zamanlē olarak PID parametre kestirimi 

yapēlmēĸ, PID kontrolºr tasarēmē, PID kazan parametrelerinin manuel ve otomatik olarak kestirimi, rºle 

geri besleme yºntemi ve avantajlarē aēklanmēĸ, rºle ve Ziegler-Nichols yºntemleri ile elde edilen 

kazan parametrelerinin sistem ¿zerindeki etkileri karĸēlaĸtērēlmēĸtēr. Sistem, kara kutu yºntemi 

kullanēlarak tanēmlanmēĸ ve modeli verilmiĸtir. Rºle geri beslemeli otomatik parametre kestirim 

algoritmasēnēn tasarēmē ve sistem ¿zerinde uygulanēĸē aēklanmēĸ, akēĸ diyagramē ile gºsterilmiĸtir. 

Tasarlanan algoritmanēn gerek zamanda uygulanmasē iin Matlab Simulink Waijung blok setleri 

kullanēlmēĸ ve STM32F407VGT6 mikro kontrolc¿s¿ ¿zerinden sisteme uygulanmēĸtēr. Algoritmanēn 

gerek zamanda uygulanmasē sonucu elde edilen sistem ile rºle ēkēĸlarē ve aralarēndaki faz farkē 

gºzlemlenmiĸ, sistemin ēkēĸēndaki osilasyonun d¿zg¿n bir ĸekilde gelme oranē analiz edilmiĸ, bu 

analizler denklemler ve grafiklerle aēklanmēĸtēr. Kestirilen kazan parametrelerinin deĵerleri sistemden 
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istenen aĸēm oranēna gºre birka farklē ister iin gerekleĸtirilmiĸtir. Rºle ve Ziegler-Nichols yºntemleri 

kullanēlarak bulunan kazan parametrelerine gºre sistemin verdiĵi cevaplar karĸēlaĸtērēlmēĸ ve analiz 

edilmiĸtir.  

 

Kullanēlan kontrol yºntemine gºre (az ï orta ï orijinal aĸēmlē) elde edilen PID parametreleri farklēlēk 

gºstermektedir. Dolayēsēyla sistem yanētē da farklē olmaktadēr. Yºntemlerin dayandēĵē temel 

spesifikasyon aĸēmdēr. Az aĸēmlē yºntemde maksimum y¿zde aĸēm diĵer iki yºnteme gºre daha azdēr; 

Ziegler-Nichols ve rºle geri besleme karĸēlaĸtērmasēnda ise Ziegler-Nichols ile elde edilen sistem yanēt 

maksimum aĸēmēnēn daha fazla olduĵu gºr¿lmektedir. Aĸēm kriterinde, rºle geri beslemenin avantajlē 

olabileceĵi sonucuna varēlmēĸtēr.   

 

Kalēcē durum hatasēnda, her iki yºntemde yaklaĸēk sonular elde edilmiĸtir. Yºntemlerden birinin 

diĵerine gºre belirgin bir ¿st¿nl¿ĵ¿ ortaya ēkmamaktadēr. En iyi kalēcē durum hatasē ise orijinal aĸēmlē 

kontrol t¿r¿nde elde edilmiĸtir. Yerleĸme ve y¿kselme zamanē spesifikasyonlarēnda, Ziegler-Nichols 

yºnteminin daha avantajlē olabileceĵi gºr¿lm¿ĸt¿r. Orijinal aĸēmlē kontrol t¿r¿nde her iki zaman kriteri 

iin en iyi sonular elde edilmiĸtir. Bulunan sonulardan yola ēkēlarak manuel Ziegler-Nichols yºntemi 

uygulanan sistemin aĸēmē daha fazlayken, otomatik ayarlamalē rºle yºntemi uygulanan sistemin ise 

kalēcē durum hatasē daha fazla ēkmēĸtēr. Kullanēlan yºntemlerden rºle, PID parametrelerini otomatik bir 

ĸekilde sistemi analiz ederek bulmuĸtur. Ziegler-Nichols yºnteminde ise sisteme bizzat m¿dahale 

edilerek manuel olarak PID parametreleri bulunmuĸtur. 
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¥zet  

S¿l¿kler eski zamanlardan beri hastalēklarēn tedavisinde kullanēlmaktadēr. T¿rkiyeôde yaĸadēĵē bilinen 

Hirudo medicinalis ve Hirudo verbana olmak ¿zere ok fazla s¿l¿k t¿r¿ bulunmaktadēr. Osmanlēda da 

tedavi amalē kullanēldēĵē da bilinen tēbbi s¿l¿kler, g¿n¿m¿zde de geleneksel ve tamamlayēcē tēp adē 

altēnda oka kullanēlmaktadēr. T¿rkiye tēbbi s¿l¿k bakēmēndan zengin bir ¿lke olup; son yēllarda 

doĵadan toplayēcēlēk yerine s¿rd¿r¿lebilir yetiĸtiriciliĵi de baĸlamēĸtēr. Bu alēĸma tēbbē s¿l¿klerin 

tarihesi, d¿nyada ve ¿lkemizdeki bug¿nk¿ durumu hakkēnda bilgi verilmiĸtir.  

 

Anahtar Kelimeler: Tēbbi s¿l¿k, Hirudoterapi.  

 

HISTORY AND PRESENT STATUS OF MEDĶCAL LEECH INDUSTRY 

Abstract  

Leeches have been used in the treatment of diseases since ancient times. There are many leech species, 

including Hirudo medicinalis and Hirudo verbana, which are known to live in Turkey.   Medicinal 

leeches, which are also known to be used for therapeutic purposes in the Ottoman Empire, are still 

widely used under the name of traditional and complementary medicine today. T¿rkiye is a country rich 

in medicinal leeches; In recent years, sustainable cultivation has started instead of collecting from nature. 

In this study, information is given about the history of medicinal leeches and their current situation in 

the world and in our country.  

 

Keywords: Medical leech, Hirudotherapy. 

 

1. GĶRĶķ 

S¿l¿kler, y¿zyēllardēr insanlarda gºr¿len eĸitli hastalēklarēn tedavisinde kullanēlan, omurgalē ve 

omurgasēz canlēlarda parazit olarak bilinen canlēlardēr. Ķnsanlar, tēbbi s¿l¿k olan Hirudo medicinalis'i 

kan basēncēnē d¿ĸ¿rmek iin ok eski zamanlardan beri kullanmaktadēr. Osmanlēlar, s¿l¿kleri 

hastalēklarēn tedavisinde kullanmēĸ ve bu konuyla ilgili yazēlē eserler hazērlamēĸlardēr. S¿l¿klerin 

kullanēmē Fransēzlar tarafēndan da benimsenmiĸtir. 1830 yēlēnda Paris hastanelerinde beĸ milyon s¿l¿k 

tēbbi amalarla kullanēlmēĸtēr (Kaestner, 1967).  

 

G¿n¿m¿zde, eĸitli s¿l¿k t¿rleri ¿zerinde bilimsel alēĸmalar yapēlmakta olup, modern tēpta kullanēlan 

bazē ilalar bu alēĸmalar sonucunda elde edilmektedir. M.¥.1500 yēllarēnda, Mēsēr'da s¿l¿klerin 

terapºtik kullanēmēyla ilgili ilk yazēlē kaynaklar bulunmaktadēr. Ayrēca M.¥. 1300'lerde Sanskrite 

yazētlarda da s¿l¿k tedavisinden bahsedilmektedir. Yunanistanôda s¿l¿k tedavisini baĸlatan Hipokrat, 

bu tedavi yºnteminin eski Mēsērlēlar, Mezopotamyalēlar, Aztekler ve Mayalar tarafēndan daha ºnceleri 

kullandēklarē bilinmekteydi. Avrupa'da 1800'lerde s¿l¿kler yaygēn bir ĸekilde kullanēlēyordu. S¿l¿k 

tedavisi, ºzellikle Fransa ve Rusya'da 19. y¿zyēlēn baĸlarēnda b¿y¿k bir pop¿lerlik kazanmēĸtēr ve her 

yēl 130 milyondan fazla s¿l¿k kullanēldēĵē belirtilmektedir. Tēbbi s¿l¿klerle ilgili en ºnemli ilerleme, 

1884'te Haycraft tarafēndan yapēlmēĸtēr. Bu dºnemde, s¿l¿klerin salgēladēĵē t¿k¿r¿kte kanēn 

pēhtēlaĸmasēnē ºnleyen bir madde keĸfedilmiĸtir. Bu biyoaktif madde Hirudin olarak adlandērēlmēĸ ve 

etkili bir antikoag¿lan olduĵu anlaĸēlmēĸtēr (Ayhan ve Mollahaliloĵlu, 2018). 

 

S¿l¿klerin tēbbi tedavi amacēyla kullanēldēĵēna dair en eski belgelenmiĸ kayēt,  M.¥. 1500 yēllarēnda bir 

Mēsēr mezarēndaki bir tabloda ortaya ēkmaktadēr. S¿l¿k tedavisinin gemiĸi, M.S. 17. ve 18. y¿zyēllarda 

Avrupa'da doruk noktasēna ulaĸērken, Arap dºneminde olduĵu gibi s¿l¿kler yalnēzca kan alma amalē 

mailto:celikzeynep1@gmail.com
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 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

196 

tēbbi olarak kullanēldēĵē bildirilmiĸtir (Munshi ve ark., 2008).  Kaynaklarda belirtildiĵine gºre, s¿l¿k 

tedavisi Roma'lē filozof Galen tarafēndan da uygulanmēĸtēr. Bu tedavi yºntemi aynē zamanda Ķbn-i Sina 

(Avicenna) tarafēndan 1020 yēllarēnda yazēlan 'El Kanun Fi't-Tēbb' adlē eserde de yer almaktadēr (Ayhan 

ve Mollahaliloĵlu, 2018). S¿l¿klerin bilimsel olarak ilk defa adlandērēlmasē 1758 yēlēnda Linnaeus 

tarafēndan yapēlmēĸtēr ve 1800'lerde Avrupa'da birok hastalēĵēn tedavisinde yaygēn olarak kullanēlmēĸtēr 

(Saĵlam ve ark., 2016).   

 

Talmud, Ķncil ve gemiĸe ait bazē el yazmalarēnda s¿l¿ĵ¿n tedavi amalē kullanēldēĵēna deĵinilmiĸtir. 

(Knobloch 2011). M.¥. 600-100 yēllarēnda yazēlmēĸ Hint kaynaklarēnda s¿l¿kle ilgili terimlere 

rastlanmēĸtēr. (Abdualkader ve ark 2013). Hirudoterapi, Mezopotamyalēlar, Yunanlēlar, Mayalar ve 

Aztekler gibi eski uygarlēklarda kullanēlmakla beraber Roma ve Arap medeniyetlerinde de tedavi amalē 

kullanēlmēĸtēr. (Lone ve ark 2011)  

 

Eski Avrupaôda s¿l¿k kronik baĸ aĵrēlarē, ateĸli hastalēklar, psikozlar, epilepsi, kulak hastalēklarē, 

karaciĵer, dalak, artritler, bel, bacak aĵrēlarē ve gut hastalēĵē iin kullanēlmaktaydē. 18. y¿zyēlda, 

Avrupaôda hastalēklar daralma ve geniĸleme olarak iki ana kategoriye ayrēlmaktaydē. Bu gibi 

hastalēklarda s¿l¿k tedavisi yaygēn olarak kullanēlmaktaydē. Avrupaôda o dºnemlerde obezite ve 

pnºmoni gibi hastalēklar da d©hil olmak ¿zere diĵer t¿m hastalēklarēn tedavisinde kullanēlmaktaydē 

(Louis PCA, 1828). Fransaôda her yēl 50 milyona yakēn tēbbi s¿l¿k kullanēldēĵē kaydedilmiĸtir. ¥yle ki 

19. y¿zyēlēn baĸlarēnda Fransaôda yatarak tedavi gºren hastalarda hemen 20-30 tēbbi s¿l¿k uygulamasē 

yapēlēr, hastaya tanē koyulduktan sonra tedavisine baĸlanērdē. Napolyon Bonaparteôe ait notlarda o 

dºneme ait askerlerin tedavisinde kullanēlmak ¿zere her yēl Macaristanôdan 6 milyona yakēn s¿l¿k satēn 

alēnmaktaydē. (Whitaker ve ark, 2004). G¿n¿m¿zde ise Ķngiltere, Almanya ve Fransa baĸta olmak ¿zere 

oĵu Avrupa ¿lkesinde Hirudoterapi kliniklerinin varlēĵēndan bahsetmekteyiz. Geleneksel ve 

tamamlayēcē tēp olarak kabul edilen tēbbi s¿l¿k tedavisi birok hastalēĵēn iyileĸme s¿recinde fayda 

saĵlamaktadēr. 

 

T¿rkiye d¿nyaya tēbbi s¿l¿k ihra eden ¿lkeler iinde ilk sērada yer almaktadēr.  T¿rkiyeôden ihra edilen 

tēbbi s¿l¿klerin oĵunun Avrupaôda tedavide kullanēldēĵē bilinmektedir. Var olan yazēlē kaynaklarda 

hirudoterapide kullanēlan tēbbi s¿l¿klerin T¿rkiyeôden temin edildiĵi aēka beyan edilmektedir. Ķhra 

edilen tēbbi s¿l¿kler oĵunlukla doĵadan avcēlēk yºntemiyle toplandēĵē iin mevcut tēbbi s¿l¿k miktarēnē 

tehlikeye d¿ĸ¿rm¿ĸt¿r. Bu sebeple ihracata kota uygulanmaya baĸlanmēĸtēr. 1996 yēlēnda 10.000 kg olan 

ulusal tēbbi s¿l¿k ihracat kotasē 2014 yēlēndan bu yana 2.000 kg, 2021 yēlēndan bu yana ise 1500 kg 

olarak ilan edilmektedir (Anonim, 2021). Avrupaôya ve diĵer ¿lkelere tedavi amalē gºnderilen tēbbi 

s¿l¿kler canlē olarak ihra edilirken, kozmetik iin kullanēlacak tēbbi s¿l¿kler dondurulmuĸ olarak 

¿lkelere gºnderilmektedir. 

 

2. T¦RKĶYEôDE TIBBĶ S¦L¦K SEKT¥R¦ 

Su ¿r¿nleri sektºr¿ ve Tēbbi s¿l¿k sektºr¿, resmi mevzuattaki yeri birbiri ile son derece iliĸkili ve 

ºrt¿ĸen konuma sahip iki sektºr olarak karĸēmēza ēkmaktadēr. Bakēldēĵē zaman her iki sektºrde 

faaliyetini y¿ksek oranda doĵaya baĵlē olarak y¿r¿tmekte ve elde edilen ¿retimin aĵērlēĵēnē, her iki 

sektºrde de avcēlēk ¿r¿nleri oluĸturmaktadēr. ¥yle ki su ¿r¿nleri ¿retiminde d¿nyada ve ¿lkemizde 

avcēlēk yoluyla ¿retim ortalama % 60ôlar civarēnda iken, Tēbbi s¿l¿k sektºr¿nde bu oran % 90ôlarēn 

¿zerine ēkmaktadēr. Yine sektºrlerin sorunlarē incelendiĵinde, yoĵun avcēlēk faaliyetlerinden dolayē 

doĵaya verilen zarar ve bunun sonucu olarak doĵal stoklardaki azalma her iki sektºrde de birinci sērada 

karĸēmēza ēkmaktadēr. Bu duruma Birleĸmiĸ Milletler Gēda ve Tarēm ¥rg¿t¿ (FAO) raporlarēnda da 

dikkat ekilerek, su ¿r¿nleri rezervlerindeki ºk¿ĸ noktasēna gelmiĸ bu azalmanēn, baĸta yetiĸtiricilik 

faaliyetlerinin desteklenmesi olmak ¿zere alēnacak birok yeni tedbirle iyileĸtirilmesi ve s¿rd¿r¿lebilir 

bir su ¿r¿nleri ¿retim sisteminin kurulmasē gerektiĵinden ºnemle bahsedilmektedir. Bu kapsamda 

birok ¿lke su ¿r¿nleri ¿retim politikalarēnda avcēlēĵēn toplam ¿retimdeki payēnē azaltmak ve doĵal 

stoklarēn korunabilmesi iin, doĵa dostu yetiĸtiricilik tesislerinin sayēlarēnē artērmak amacēyla 

yetiĸtiricilik faaliyetlerini eĸitli s¿bvansiyon uygulamalarē ile destekleyerek, yetiĸtiricilik yoluyla 

¿retim oranēnēn hēzla artmasēnē hedeflemektedirler. Bu konuda D¿nya Bankasē kaynaklē uygulanan 

birok s¿bvansiyonun yanēnda, ilgili ¿lkeler imzalamēĸ olduklarē anlaĸmalarla t¿m d¿nyada birok t¿r¿n 

avcēlēĵēna eĸitli yasaklar ve kotalar getirmiĸlerdir. 

https://pubmed.ncbi.nlm.nih.gov/?term=Munshi+Y&cauthor_id=18819614
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Konuya Tēbbi s¿l¿k sektºr¿ ºzelinde baktēĵēmēzda ise, H. verbana'nēn da CITES sºzleĸmesi ile koruma 

altēna alēnarak, avcēlēk ve ticareti sēnērlandērēlan t¿rler arasēnda yer aldēĵē gºr¿lmektedir. ¥yle ki Avrupa 

tēbbi s¿l¿k piyasasēnēn 2/3 '¿n¿ elinde bulunduran ¿lkemizde dahi, sucul alanlarēn giderek azalmasē ve 

yapēlan yoĵun avcēlēk faaliyetleriyle stoklarēn zarar gºrmesinden dolayē, kendisine tahsis edilen tēbbi 

s¿l¿k Ķhracat kotasēnēn son yēllarda ancak % 20'sini doldurabildiĵi gºr¿lmektedir. Ķĸte tamda bu noktada, 

s¿rd¿r¿lebilir bir ¿retim sistemi iin, doĵa dostu Tēbbi S¿l¿k ¦retim Tesislerinin kurulmasē ve 

desteklenmesi gereĵi kaēnēlmaz bir ĸekilde ºn¿m¿ze ēkmaktadēr.  

 

T¿rkiye Cumhuriyeti Tarēm ve Orman Bakanlēĵē kayētlarēna gºre ¿lkemizde 11 adet Tēbbi S¿l¿k ¦retim 

Tesisi bulunmaktadēr. Giderek b¿y¿yen bir sektºr olduĵundan, gelecek yēllarda bu sayēnēn artmasē 

kaēnēlmazdēr. T¿rkiyeôde bebek boy s¿l¿k 20 TL/tane, orta boy s¿l¿k 30 TL/tane ve en b¿y¿k boy 

s¿l¿k ise 40-45 TL/tane arasēnda i pazarda alēcē bulmaktadēr. T¿rkiyeôden yurt dēĸēna ihra edilen 

¿r¿nlerden ise kg iin 400-600 $ gelir saĵlandēĵē belirtilmektedir. (Anonim, 2023b). T¿rkiye tēbbi s¿l¿k 

yetiĸtiriciliĵi aēsēndan d¿nya ¿zerinde son derece elveriĸli bir konuma sahiptir.  Onuncu kalkēnma planē 

ve uzun vadeli kalkēnma amalarē aēsēndan tēbbi s¿l¿k ¿retimi hen¿z baĸlangē aĸamasēnda olup, 

kaynaklar verimli bir ĸekilde deĵerlendirildiĵi takdirde ok ciddi bir gelir getirecek ve ºzellikle 

¿lkemize dºviz girdisi saĵlayacak bir sektºr olduĵu gºr¿lmektedir. Bu bakēmdan, ihracatēn 500 milyar 

dolar, kiĸi baĸēna gelirin 25 bin dolar olarak planlandēĵē ¿lkemiz 2023 hedeflerinde, tēbbi s¿l¿k 

¿retiminin gerek dºviz girdisi ve gerekse yeni yan kollarē ile ciddi bir istihdam noktasē olacaĵē 

gºr¿lmektedir. 

 

Yine onuncu kalkēnma planē incelendiĵinde, su ¿r¿nlerinden elde edilen ¿r¿nler ierisinde ¿retim 

yoluyla elde edilen ¿r¿nlerin payēnēn %30 a ēktēĵē gºr¿lmekte olup, stratejik planda da su ¿r¿nleri 

¿retiminde artēk avcēlēk deĵil ¿retimin giderek daha ºn plana ēkmasēnēn hedeflendiĵi gºr¿lmekledir. 

Yine aynē planēn birok maddesinde ¿retimin s¿rd¿r¿lebilir ve doĵal stoklarē gºzetir bir yapēya 

kavuĸturulmasēnēn ºnemi sēk sēk tekrarlanmaktadēr. D¿nyada ve ¿lkemizde giderek geliĸen tēbbi s¿l¿k 

sektºr¿nde, birok ¿lke yayēnladēklarē yºnetmeliklerde tēp alanēnda kullanēlan s¿l¿klerin saĵlēklē 

ortamlarda yetiĸtirilen, hastalēk unsurlarē iermeyen ve kayētlē ¿r¿nler olmasē gerektiĵi 

vurgulanmaktadēr (Anonim, 2014). ¦lkemizde ciddi bir geliĸim ierisinde olan ve Saĵlēk Bakanlēĵē 

tarafēndan 2007 yēlēndan itibaren yºnetmelikle yetkili hastanelerde kullanēmē ve sertifika sahibi 

hekimler tarafēndan uygulanmasēna izin verilen hirudo tedavi sistemleri alanēnda yeni bir sektºr olarak 

hēzla b¿y¿mektedir. Tahmin edileceĵi ¿zere, doĵadan toplanan ve kaynaĵē bilinmeyen s¿l¿klerin 

kullanēmē ciddi risk ierdiĵinden dolayē, hirudo tedavi alanēnda gerekli saĵlēklē materyalin temelinde 

ciddi sēkēntē bulunmaktadēr. 

 

3. D¦NYADA TIBBĶ S¦L¦K SEKT¥R¦ 

D¿nyaôda s¿l¿k ticaretinde saĵlēk sektºr¿n¿n ihtiyacē olan tēbbi s¿l¿k iki yolla elde edilmektedir. Birinci 

yol doĵadan toplayēcēlēk yoluyla (avcēlēk) elde edilen ¿r¿nlerdir ve T¿rkiye Avrupa'da ilk sērasēnda yer 

almaktadēr. Ķkinci yol ise baĸta Rusya, Fransa, Almanya ve Ķngiltere'nin baĸē ektiĵi ¿retim yoluyla 

iftliklerden tēbbi s¿l¿ĵ¿n elde edilmesidir. G¿n¿m¿zde d¿nyanēn en ºnemli s¿l¿k ihra eden ¿lkelerden 

birisi T¿rkiyeôdir ve bu sektºr T¿rkiyeôde ºzellikle ihracat konusunda ciddi bir b¿y¿me gºstermektedir.  

 

Gelinen noktada modern tēpta aĸērē kullanēmē nedeniyle neslinin t¿kenmesi tehlikesiyle karĸē karĸēya 

kalan H. medicinalis ve H.verbana CITES sºzleĸmesiyle koruma altēna alēnmēĸtēr (Anonim, 1996). Bu 

sºzleĸmeye imza koyan ¿lkeler H. medicinalis ve H.verbananēn toplanmasē ve ihracatē konusunda kota 

uygulamasēna karar vermiĸlerdir. 2004 yēlēnda ABD Gēda ve Ķla Dairesi (FDA)ônin tēbbi s¿l¿klerin 

medikal alanda kullanēmēna izin vermiĸ olmasē, soyu t¿kenme tehlikesi altēnda olan bu t¿r¿n ¿retiminin 

ºnemini bir kez daha artērmēĸtēr. G¿n¿m¿zde ABDôde b¿y¿k boy s¿l¿ĵ¿n tanesi 9,95-10,95 $, k¿¿k 

boy s¿l¿ĵ¿n tanesi ise 7,35-11,45$ a satēlmaktadēr ve bazē ¿lkelerde tēbbi s¿l¿klerin satēĸ fiyatlarē Tablo 

1ôde gºsterilmiĸtir (Anonim, 2023).  

 

 

 

 



 International Marmara Sciences Congress  

(Imascon Spring) 2023 Proceedings Book 

198 

Tablo 1. D¿nyaôda bazē ¿lkelerde tēbbi s¿l¿klerin satēĸ fiyatē(Anonim, 2023) 

 

T¿rkiyeôde tēbbi s¿l¿ĵ¿n her ne kadar i piyasada belli bir yeri olsa da asēl kullanēm alanē aĵērlēklē olarak 

yurt dēĸēdēr. Bu noktada T¿rkiye d¿nyanēn en b¿y¿k s¿l¿k ihracatēsē olarak ºn plana ēkmaktadēr. Tēbbi 

s¿l¿kler, hirudoterapi uzmanlarēna, alternatif tēp kliniklerine ve bazē hastanelere tedarik edilmektedir. 

Ayrēca bazē ¿lkelerde tēbbi s¿l¿klerin satēĸē iin ºzel ĸirketler ve evrimii platformlar da 

bulunmaktadēr. D¿nya s¿l¿k piyasasēnēn 2/3 l¿k kēsmē T¿rkiye menĸeili ¿r¿nlerden oluĸmaktadēr. Yurt 

dēĸēnda kg satēĸ fiyatē ise 3000-4000 EURO arasēnda deĵiĸmektedir, 2004 yēlēnda FDI tarafēndan 

ABDôde eczanelerde tēbbi s¿l¿k satēĸēna izin verilmiĸtir. 2007 yēlēnda ise T¿rkiyeôde saĵlēk bakanlēĵē 

yataklē hastanelerde doktor nezaretinde uygulanmasēna izin vermiĸtir. Hali hazērda kotalarēn artmasē ile 

birlikte pazar veya bir pazarlama sēkēntēsē gºr¿lmemektedir. S¿l¿ĵ¿n gerek saĵlēk alanēnda ve gerekse 

alternatif tēp alanēnda ºneminin hēzla arttēĵē ve bu konuda da gerekli yºnetmeliklerin ve oluĸumlarēn 

yavaĸ yavaĸ hayata getiĵi de dikkate alēnērsa, gelecekte de herhangi bir pazar sēkēntēsē olmasē 

beklenilmemektedir.  
 

4. SONU¢ 
¦lkemiz, d¿nya tēbbi s¿l¿k sektºr¿ aēsēndan son derece ºnemli bir konumdadēr. T¿rkiye'deki tēbbi 

s¿l¿kler, uluslararasē alanda da olduka fazla talep gºrmekte ve birok ¿lke T¿rkiye'den tēbbi s¿l¿k ithal 

etmektedir. T¿rkiye'nin s¿l¿k yetiĸtiriciliĵinin geliĸmesi ve ¿lkelerin ihtiyacē olan kaliteli s¿l¿klerin 

saĵlanmasē ¿lke ekonomisine ºnemli katkēlar saĵlayacaktēr. D¿nyada ve ¿lkemizde tēbbi s¿l¿klere olan 

talebin artmasēyla birlikte tibbi s¿l¿k yetiĸtiriciliĵi artmaya baĸlamēĸ ve s¿l¿k uygulamalarēnda 

yetiĸtiricilik ¿r¿nleri tercih edilmeye baĸlanmēĸtēr. Hem saĵlēk koĸullarēnēn uygun olmasē hem de doĵal 

stok miktarēnē korumak amacēyla yetiĸtiricilik ¿r¿nlerinin kullanēlmasē ºnem arz etmektedir. D¿nyada 

ve T¿rkiyeóde tēbbi s¿l¿k ¿retimi su ¿r¿nleri sektºr¿n¿n b¿y¿mesine ve geliĸmesine katkē saĵlayacaktēr. 

Ķhracat ¿r¿n¿ olmasē sebebiyle ¿lkemize ekonomik olarak getirisi olduka y¿ksektir. Hem ºzel 

giriĸimlerle hem de devlet eliyle tēbbi s¿l¿k ¿retiminin desteklenmesi ve artērēlmasē ¿lkemiz iin de 

faydalē olacaktēr. 
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¥zet  

Bir b¿y¿kl¿ĵ¿ doĵru ºlebilmek iin g¿venilir bir cihaz, uygun laboratuvar ĸartē, geerlemesi yapēlmēĸ 

ºl¿m yºntemi ve deneyimli bir personel ihtiyacē vardēr. T¿m ĸartlar saĵlansa bile ºl¿len deĵer bazē 

hatalar ierir. ¥l¿len deĵerin belirlenmiĸ bir g¿venilirlik aralēĵēnda geerli olduĵunu gºstermek iin 

belirsizlik hesaplamasēnē yapmak gereklidir. ¥l¿m belirsizliĵinin hesaplanmasē, beyan edilen ºl¿m 

sonularēna duyulan g¿veni ifade ettiĵinden olduka ºnemlidir. ¥l¿m cihazlarēnēn geliĸmesi ile ºl¿len 

b¿y¿kl¿klerin sadece genliklerinin deĵil gerek ve sanal bileĸenlerinin de ºl¿mleri sºz konusu 

olmuĸtur. Mikrodalga yansēma ve iletim katsayēsē ºl¿mleri Vektºrel Aĵ Analizºrlerinin (Vector 

Network Analyzer ïVNA) geliĸmesi ile vektºrel olarak (gerek ve sanal) ºl¿lebilmektedir. Gerek ve 

sanal bileĸen ieren karmaĸēk sayē yansēma ve iletim katsayēsēnēn belirsizlik hesaplamasē da g¿n¿m¿ze 

kadar gelmiĸ problemlerden biridir. Bu alēĸmada, 30 dBôlik bir RF zayēflatēcēnēn gerek ve sanal olarak 

ºl¿len yansēma ve iletim katsayēsē ºl¿m deĵerlerinden genlik ve faz deĵer belirsizliklerinin nasēl 

hesaplanacaĵē verilmiĸtir. ¥l¿mlerin yapēlmasēnda ve belirsizlik hesaplamasēnda geerlemesi yapēlmēĸ 

VNA Tools yazēlēmē kullanēlmēĸtēr. VNA, GPIB-USB adaptºr ile PC ile kontrol edilmiĸtir. ¥l¿m 

sonularē ve matematiksel olarak elde edilen veriler karĸēlaĸtērēlarak mikrodalga ºl¿mlerinde vektºrel 

b¿y¿kl¿klerin belirsizlik hesabē gerekleĸtirilmiĸtir. 

 

Anahtar Kelimeler: Belirsizlik Hesaplamalarē, RF vektºrel ºl¿mlerde belirsizlik hesaplamalarē, 

Genlik ve Faz Belirsizlik Hesaplamalarē 

 

UNCERTAINTY CALCULATIONS IN RF VECTORIAL MEASUREMENTS  

 

Abstract  
In order to measure a quantity accurately, a reliable instrument, appropriate laboratory conditions, 

validated measurement method and experienced personnel are needed. Even if all conditions are met, 

the measured value contains some errors. It is necessary to perform the uncertainty calculation to show 

that the measured value is valid within a specified confidence interval. The calculation of measurement 

uncertainty is very important as it expresses confidence in the declared measurement results. With the 

development of measuring devices, not only the amplitudes but also the real and imaginary components 

of the measured quantities have been performed. Microwave reflection and transmission coefficient 

measurements can be measured in vector (real and imaginary) with the development of Vector Network 

Analyzer (VNA). Uncertainty calculation of complex reflection and transmission coefficient, which 

includes real and imaginary components, is one of the problems that have survived until today. In this 

study, it is given how to calculate the amplitude and phase value uncertainties from the real and 

imaginary measured reflection and transmission coefficient measurement values of a 30 dB RF 

attenuator. Validated VNA Tools software was used for measurements and uncertainty calculation. 

VNA is controlled by PC with GPIB-USB adapter at ther measurement. By comparing the measurement 

results and the mathematically obtained data, the uncertainty calculation of vector quantities in 

microwave measurements was carried out. 
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1. GĶRĶķ 

Vektºrel b¿y¿kl¿kler, gerel ve sanal bileĸenler ieren sayēlar olarak ifade edilebilir. Bu t¿r sayēlar, 

karmaĸēk sayēlar olarak bilinir ve genellikle "z = a + ib" ĸeklinde gºsterilir. ¥l¿m b¿y¿kl¿klerinin 

gerel ve sanal bileĸenlerinin ºl¿mleri g¿n¿m¿z deneysel ve ar-ge alēĸmalarēndan biridir. Bu ºl¿mler 

iin mikrodalga frekanslarēnda vektºrel ºl¿m yapan cihazlar geliĸtirilmiĸtir. Vektºrel Aĵ Analizºr¿ 

(Vector Network Analyzer -VNA) gibi cihazlarla yansēma ve iletim katsayēsē b¿y¿kl¿klerinin gerel ve 

sanal deĵerleri ºl¿lebilmektedir [2]. ¥l¿m belirsizliĵi, yapēlan bir ºl¿m¿n belirlenmiĸ bir g¿ven 

d¿zeyi iinde ne kadarlēk bir aralēkta gerekleĸebileceĵini ifade eden pozitif bir parametredir [6]. ¥l¿m 

sonucunu ifade eden deĵer, belirsizlik aralēĵē iinde yer alēr. Yani, ºl¿len b¿y¿kl¿ĵ¿n hesaplanan 

belirsizlik aralēĵē iinde bulunduĵu kabul edilir. Aynē zamanda, ºl¿m belirsizliĵi ºl¿m¿n kalitesini 

yansētēr ve ºl¿m sonularēnēn g¿venilirliĵini deĵerlendirmek iin ºnemlidir. Daha d¿ĸ¿k belirsizlik, 

daha y¿ksek kalite ve daha g¿venilir ºl¿mlerle iliĸkilidir. 

 

TS EN ISO/IEC 17025 ñDeney ve Kalibrasyon Laboratuvarlarēnēn Yeterliliĵi Ķin Genel ķartlarò 

standardē laboratuvarlarēn deney ve kalibrasyon yetkinliĵi kazanabilmesi iin kullanēlan bir uluslararasē 

standarttēr [5]. Laboratuvarlar ºl¿m sonularēnē belirli bir g¿ven d¿zeyi ile ifade edebilmek ve kalite 

standartlarēna uygunluĵunu kanētlayabilmek adēna bu standarda uygun sonular beyan edilmelidir. 

ISO/IEC 17025'e gºre, ºl¿m belirsizliĵi hesaplanērken eĸitli faktºrlere dikkat edilmelidir. Bu faktºrler 

arasēnda ºl¿m cihazlarēnēn durumu ve teknik ºzellikleri, kalibrasyon verileri, ºl¿m yºntemleri, ortam 

ĸartlarē gibi unsurlar yer alēr. Bu faktºrlerin tamamē, ºl¿m belirsizliĵini etkileyen unsurlar olarak 

deĵerlendirilir. 

 

¥l¿m belirsizliĵinin hesaplanmasē iin "¥l¿m Belirsizliĵinin Hesaplanmasē Kēlavuzu" (Guide on the 

Expression of Uncertainty in Measurement - GUM) kullanēlmasē gerekmektedir [1, 7]. GUM, 

uluslararasē bir standart olarak kabul edilir ve ºl¿m belirsizliĵinin hesaplanmasē konusunda genel bir 

yºntem sunar. ¥l¿len b¿y¿kl¿ĵ¿n belirsizliĵi iin belirlenen model fonksiyona uygun olarak, elde 

edilecek bileĸik belirsizlik iin duyarlēlēk katsayēsē hesabē ºn iĸleminin yapēlmasē gereklidir. Duyarlēlēk 

katsayēsē, model fonksiyonda verilen hesapta kullanēlan her bileĸenin ºl¿m deĵeri hesabēna katkēsēnē 

belirleyen bir parametredir. Duyarlēlēk katsayēsē (1) denklemindeki gibi model fonksiyonun ilgili hesap 

bileĸenine gºre kēsmi t¿revi ile elde edilir. 

 

ὧ  
Ὢ

ὼ
 

(1) 

 

(1) denkleminde Ὢ model fonksiyonu, ὼ her bir girdi b¿y¿l¿ĵ¿n¿ ve ὧ her bir girdi b¿y¿kl¿ĵ¿ne ait 

duyarlēlēk katsayēsēnē ifade etmektedir. Duyarlēlēk katsayēlarēndan yola ēkarak model fonksiyondaki her 

bir bileĸene dayalē olarak bileĸik belirsizlik hesabē aĸaĵēdaki (2) denklemi ile hesaplanabilir.  

 

ό ώ
Ὢ

ὼ
ό ὼ ὧό ὼ  

 

(2) 

 

(2) denkleminde, ὧ her bir bileĸeninin duyarlēlēk katsayēsēnē, όὼ  her bir bileĸenin belirsizliĵini ve 

ό ώ yapēlan ºl¿m¿n bileĸik belirsizliĵini ifade etmektedir. Vektºrel ºl¿mlerde belirsizlik 

hesaplamalarē vektºrel ºl¿mlerin yapēldēĵē her alanda ve otomatik vektºrel ºl¿mleri yapan t¿m 

yazēlēmlarda yapēlmasē beklenen bir uygulamadēr. Vektºrel ºl¿mler yapan her bir ºl¿m disiplinin bu 

hesaplarē bilip uygulamasē gerekmektedir.  

 

Mikrodalgadaki yansēma ve iletim katsayēsē ºl¿mleri iin Ķsvire Ulusal Metroloji Enstit¿s¿ METASôēn 

VNA ile ºl¿mleri kolaylaĸtērmak amacēyla VNA Tools yazēlēmē geliĸtirilmiĸtir. VNA Tools yazēlēmē 
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VNA ºl¿mlerinin yanēnda vektºrel ºl¿mlerin belirsizlik hesaplamalarēnē da yapabilmektedir [9]. Bu 

yazēlēmēn arkasēndaki hesaplama detaylarēnēn bilinmesi yeni yazēlēmlar geliĸtirilirken kullanēlabilecek 

bir bilgidir. Bu alēĸmada, 30 dBôlik bir RF zayēflatēcēnēn gerek ve sanal olarak ºl¿len yansēma ve 

iletim katsayēsē ºl¿m deĵerlerinden genlik ve faz deĵer belirsizliklerinin nasēl hesaplanacaĵē 

verilmiĸtir. ¥l¿mlerin yapēlmasēnda ve belirsizlik hesaplamasēnda geerlemesi yapēlmēĸ VNA Tools 

yazēlēmē kullanēlmēĸtēr. VNA Tools yazēlēmē ile alēnan ºl¿m sonularē ve belirsizlik deĵerleri ile 

matematiksel olarak elde edilen veriler karĸēlaĸtērēlarak mikrodalga ºl¿mlerinde vektºrel b¿y¿kl¿klerin 

belirsizlik hesabē geerlemesi alēĸmalarē da bu alēĸmada verilmiĸtir. 

 

2. VEKT¥REL ¥L¢¦MLERĶN BELĶRSĶZLĶK HESAPLAMA Y¥NTEMLERĶ 

Vektºrel ºl¿mlerde lineer genlik ve faz ifadelerinin ºl¿m belirsizlikleri hesaplanērken gerel ve sanal 

bileĸenlerinin kendi deĵerleri ile belirsizlik deĵerlerinin bilinmesi gerekmektedir. Bu verilerin bilindiĵi 

varsayēlarak lineer genlik (3) denklemiyle, lineer genliĵin belirsizliĵi (4) denklemiyle, faz (q) (5) 

denklemiyle ve fazēn belirsizliĵi (6) denklemiyle elde edilebilir [8].  

 

¼'ÅÎÌÉË¼  ὶὩ Ὥά (3) 

 

 

ό   
ὶὩ

¼'ÅÎÌÉË¼
 ό

Ὥά

¼'ÅÎÌÉË¼
 ό  

 

(4) 

 

q ÁÒÃÔÁÎὭά
ὶὩ (5) 

 

όq  
 Ὥά

¼'ÅÎÌÉË¼
 ό

ὶὩ

¼'ÅÎÌÉË¼
 ό  

(6) 

 

(3)-(6) denklemlerinde ὶὩ vektºrel b¿y¿kl¿ĵ¿n gerel bileĸenini, Ὥά sanal bileĸenini,¼'ÅÎÌÉË¼ vektºrel 

b¿y¿kl¿ĵ¿n lineer genliĵini, ό  lineer genliĵin belirsizliĵini, q vektºrel b¿y¿kl¿ĵ¿n fazēnē ve όq 
fazēn belirsizliĵini ifade etmektedir. Denklemlerdeki ό  ve ό  yukarēda bahsedildiĵi gibi, lineer genlik 

ve faz belirsizliklerinin hesabē iin gerekli olan gerel ve sanal bileĸen belirsizlikleridir.  

 

3. MĶKRODALGA FREKANSLARINDA ĶLETĶM VE YANSIMA KATSAYILARININ 

DENEYSEL VEKT¥REL ¥L¢¦MLERĶ   

¥nerilen ºl¿m belirsizliklerinin hesaplanmasē iin bu alēĸmada deneysel bir ºl¿m planlanmēĸtēr. 

¥l¿mde 1 MHz ï 1 GHz frekans aralēĵēnda iletim ve yansēma katsayēlarēnēn ºl¿lmesi iin bir RF 

zayēflatēcē ele alēnmēĸtēr. Bu zayēflatēcē PASTERNACK 30 dB ortalama g¿ 50 W bir zayēflatēcēdēr. 

¥l¿mler KEYSIGHT marka E5061B model ENA aĵ analizºr¿ kullanēlarak gerekleĸtirilmiĸtir. 

Planlanan ºl¿me ait kurulan ºl¿m d¿zeneĵi blok diyagramē ve resmi ķekil 1ôde verilmiĸtir.  

 

     
a)    b) 

ķekil 1. Deneysel ºl¿m d¿zeneĵi blok diyagramē (a), ºl¿m d¿zeneĵi resmi (b) 
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Gerekleĸtirilen ºl¿mde 30 dB RF zayēflatēcē, iki kapēlē hata terimleri ºĵretilmiĸ (g¿nl¿k kalibrasyonu 

yapēlmēĸ) bir VNAôya baĵlanmēĸtēr [3]. VNA NATIONAL INSTRUMENT GPIB-USB-HS+ aracēlēĵē 

ile bir bilgisayara baĵlanmēĸ [4] ve ºl¿mler VNA Tools bilgisayar programē aracēlēĵē ile gerel ve sanal 

ifadeler verecek ĸekilde alēnmēĸtēr. Gerel ve sanal ifadelerin belirsizlik deĵerleri de yine VNA Tools 

¿zerinden elde edilmiĸtir [10]. RF zayēflatēcē iin alēnan yansēma ve iletim katsayēsē ºl¿mlerinin VNA 

Tools ¿zerindeki ºl¿m sonularē ķekil 2ôde sunulmuĸtur.  

 

4. ĶLETĶM VE YANSIMA KATSAYISI ¥L¢¦MLERĶNĶN BELĶRSĶZLĶK HESAPLAMALARI 

Ķletim ve yansēma katsayēsē ºl¿mleri VNA Tools ¿zerinden gerekleĸtirildikten sonra yansēma 

katsayēsēnēn gerel (re) ve sanal (im) bileĸen deĵerleri ve bunlarēn belirsizlikleri (gerel belirsizlik - ure 

ve sanal belirsizlik - uim) ºrneklenen frekanslar iin alēnmēĸtēr. ¥rneklenen frekanslar ve vektºrel 

yansēma katsayēsē verileri Tablo 1ôde verilmiĸtir. Bu alēĸmada Tablo 1ôde verilen veriler kullanēlarak 

lineer genlik ve genliĵin belirsizliĵi (3) ve (4) denklemlerine gºre hesaplanmēĸtēr. Hesaplanan veriler 

Tablo 2ôde sunulmuĸtur. 

 

    
a) 
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b) 

ķekil 2. 30 dB RF zayēflatēcē iin VNA Tools ¿zerinden alēnan yansēma ve iletim katsayēsē ºl¿mlerinin 

gerel & sanal bileĸen ºl¿mleri (a) ve lineer genlik & faz bileĸen ºl¿mleri (b) 

 

Tablo 2ôdeki ¼'ÅÎÌÉË¼ deĵeri denklem (3) ile elde edilmiĸtir. Tablo 2ôdeki ὧ  deĵeri denklem (4) 

denklemindeki 
¼ ¼

  ifadesinin, ὧ  deĵeri (4) denklemindeki 
¼ ¼

  ifadesine karĸēlēk 

gelmektedir. Bu bileĸenlerden yola ēkarak elde edilen bileĸik belirsizlik (ό  deĵeri ise denklem 

(4) kullanēlarak elde edilmiĸtir. Benzer iĸlemler yansēma katsayēsēnēn faz ve faz belirsizliĵinin 

hesaplanmasē iin uygulanmēĸtēr ve Tablo 3 elde edilmiĸtir.  

 

Tablo 3ôteki q deĵeri denklem (5) ile elde edilmiĸtir. Tablo 3ôteki ὧ  deĵeri denklem (6)ôdaki 
 

¼ ¼
  ifadesinin, ὧ  deĵeri (6) denklemindeki 

¼ ¼
  ifadesine karĸēlēk gelmektedir. Bu 

bileĸenlerden yola ēkarak elde edilen bileĸik belirsizlik (όq  deĵeri ise denklem (6) kullanēlarak elde 

edilmiĸtir. Faz iin hem derece hem de radyan cinsinden hesaplamalar yapēlmēĸtēr. Verilen 

hesaplamalarda yansēma katsayēsē ºl¿mleri ºrnek olarak alēnmēĸtēr. Benzer iĸlemler iletim katsayēsē 

ºl¿mlerinin gerel ve sanal bileĸenleri referans alēnarak gerekleĸtirilebilir.  
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Tablo 1. 30 dB Zayēflatēcēnēn Giriĸ Yansēma Katsayēsē Vektºrel Deĵerleri ve Belirsizlikleri 

Frekans (MHz) ὶὩ ό  Ὥά ό  

50 -0,005053 0,004977 0,004663 0,004977 

55 -0,004859 0,004977 0,005257 0,004978 

60 -0,004778 0,004978 0,005661 0,004978 

65 -0,004536 0,004978 0,006090 0,004979 

70 -0,004385 0,004978 0,006484 0,004979 

75 -0,004127 0,004978 0,006838 0,004980 

80 -0,003859 0,004978 0,007284 0,004981 

85 -0,003697 0,004979 0,007742 0,004982 

90 -0,003493 0,004979 0,008143 0,004982 

 

Tablo 2. 30 dB Zayēflatēcēnēn Giriĸ Yansēma Katsayēsē Ķin Hesaplanan Lineer Genlik ve Genlik 

Belirsizlik Deĵerleri 

Frekans (MHz) 

Gerel Bileĸen 

Duyarlēlēk 

Katsayēsē 

ὧ  

Sanal Bileĸen 

Duyarlēlēk 

Katsayēsē 

ὧ  

S11 Genliĵi 

¼'ÅÎÌÉË¼ 

Lineer Genliĵin 

Belirsizliĵi 

ό Ὧ ρ 

50 -0,734840 0,678240 0,006876 0,004977 

55 -0,678735 0,734383 0,007158 0,004977 

60 -0,644978 0,764202 0,007408 0,004978 

65 -0,597287 0,802028 0,007594 0,004978 

70 -0,560195 0,828361 0,007827 0,004979 

75 -0,516713 0,856158 0,007987 0,004979 

80 -0,468103 0,883674 0,008243 0,004980 

85 -0,430919 0,902391 0,008580 0,004981 

90 -0,394186 0,919031 0,008860 0,004982 

 

Tablo 3. 30 dB Zayēflatēcēnēn Giriĸ Yansēma katsayēsē (S11) Ķin Hesaplanan Faz ve Faz Belirsizlik 

Deĵerleri 

Frekans 

(MHz) 

Yansēma 

Katsayēsē 

Fazē q 
(rad) 

Yansēma 

Katsayēsē 

Fazē q 
(Á) 

Gerel 

Bileĸen 

Duyarlēlēk 

Katsayēsē 
ὧ  

Sanal 

Bileĸen 

Duyarlēlēk 

Katsayēsē 
ὧ  

Yansēma 

Katsayēsē Faz 

Belirsizliĵi 

όq(k=1) 

(rad) 

Yansēma 

Katsayēsē  

Faz Belirsizliĵi 

όq(k=1) (Á) 

50 2,396 137,294 -98,641 -106,873 0,724 41,473 

55 2,317 132,745 -102,589 -94,815 0,695 39,839 

60 2,272 130,164 -103,162 -87,068 0,672 38,502 

65 2,211 126,676 -105,616 -78,655 0,656 37,560 

70 2,165 124,069 -105,832 -71,571 0,636 36,443 

75 2,114 121,112 -107,193 -64,694 0,623 35,713 

80 2,058 117,911 -107,204 -56,789 0,604 34,607 

85 2,016 115,526 -105,175 -50,224 0,580 33,251 

90 1,976 113,215 -103,727 -44,490 0,562 32,202 

 

5. SONU¢LARIN TARTIķILMASI 
Gerel ve sanal deĵerlerin kendileri ve belirsizlik deĵerleri ile hesaplanan genlik, faz deĵerli ve genlik 

ve faz deĵerleri belirsizliklerinin Microsoft Excel ile hesaplamasē ve VNA Tools ile elde edilen 

hesaplamalarēnēn karĸēlaĸtērmasē yapēlarak, bu alēĸmada ºnerilen belirsizlik hesap form¿llerinin 

geerlemesi (validasyonu iin) yapēlmēĸtēr (Tablo 4). Microsoft Excel hesaplarē ve VNA Tools hesaplarē 
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lineer genlik, genlik belirsizliĵi ve fazēn 10-6 seviyesinde, faz belirsizlik deĵerinin ise 10-2 seviyesinde 

farka sahip olduĵunu gºstermektedir. Bu farklar kabul edilebilir bir farktēr ve bu alēĸmada ºnerilen 

Microsoft Excelôde kullanēlan belirsizlik hesaplama form¿llerinin doĵruluĵunu gºsterir. Farklar 

Microsoft Excel ve VNA Toolsôun hesaplamadaki ondalēk yuvarlamalardan ve aē birimlerinin 

radyandan dereceye geiĸlerinden gelmektedir.  

 

Tablo 4. 30 dB Zayēflatēcēnēn VNA Tools ve MS Excel ile Hesaplanan Genlik ve Faz Belirsizlikleri 

Farkē 

Frekans 

(MHz) 

Yansēma 

Katsayēsē 

Genlik 

Belirsizliĵi 

(k=1) @ MS 

Excel  

Yansēma 

Katsayēsē 

Genlik 

Belirsizliĵi 

(k=1) @ 

VNA Tools  

Yansēma 

Katsayēsē 

Genlik 

Belirsizlikleri 

Arasē Fark 

Yansēma 

Katsayēsē Faz 

( )̄ Belirsizliĵi 

(k=1) @ MS 

Excel 

Yansēma 

Katsayēsē Faz 

( )̄ Belirsizliĵi 

(k=1) @ 

VNA Tools 

Yansēma 

Katsayēsē Faz 

( )̄ 

Belirsizlikler

i Arasē Fark 

50 0,004977 0,004978 -0,000001 41,472802 41,460553 0,012250 

55 0,004977 0,004979 -0,000002 39,839077 39,826175 0,012902 

60 0,004978 0,004980 -0,000002 38,501571 38,488690 0,012881 

65 0,004978 0,004980 -0,000002 37,560305 37,547824 0,012481 

70 0,004979 0,004981 -0,000002 36,442956 36,430868 0,012089 

75 0,004979 0,004981 -0,000002 35,712872 35,701503 0,011370 

80 0,004980 0,008243 -0,000001 34,607327 34,597198 0,010129 

85 0,004981 0,008580 -0,000001 33,251448 33,242214 0,009234 

90 0,004982 0,008866 -0,000001 32,201953 32,193695 0,008259 
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¥zet 

Ķmalat sanayiinde, ¿retilen ¿r¿nlerin dayanēm ve performans seviyelerini belirlemek iin eĸitli mekanik 

testler uygulanmaktadēr. Sºz konusu testlerin oĵunda aynē test iĸlemleri ok fazla sayēda tekrar ile 

gerekleĸtirilmektedir. Bu nedenle testlerde kullanēlan makinelerin her iĸlemde aynē uygulamayē 

yapmasē yani doĵruluĵunun kesin olmasē gereklidir. Bu alēĸmada, sºz¿ edildiĵi ĸekilde mekanik 

testlerde kullanēlan hidrolik test sistemlerinin pozisyon doĵruluĵunun iyileĸtirilmesi iin mevcut 

denetim yapēsēnēn ¿zerinde geliĸtirmeler yapēlmēĸtēr. Mevcut uygulamalarda bu t¿rden sistemler 

¿zerinde sabit katsayēlē PID tipi denetim kullanēlērken alēĸmamēzda ilgili denetim katsayēlarē bulanēk 

mantēk tabanlē bir ēkarēm ile g¿ncellenmektedir. Bu sayede sistem performansē ¿zerinde anlamlē 

iyileĸmeler elde edilmiĸtir. Geliĸtirilen yºntem gerek bir hidrolik test sistemi d¿zeneĵi ¿zerinde 

denenmiĸ ve bu kurgu ºzelinde elde edilen sonular sunulmuĸtur. Son olarak sonular yorumlanmēĸ ve 

gelecek alēĸmalar iin ºnerilerde bulunulmuĸtur. 

 

Anahtar Kelimeler: Hidrolik piston, end¿striyel kontrol, bulanēk mantēk. 

 

IMPROVEMENT OF POSITION ACCURACY  FOR REPETITIVE MOTIONS IN 

HYDRAULIC TESTING MACHINES  
 

Abstract 

In the manufacturing industry, various mechanical tests are applied to determine the strength and 

performance levels of the products produced. In most of these tests, the same test operations are 

performed with too many repetitions. For this reason, it is necessary for the machines used in the tests 

to perform the same application in every process, that is, the accuracy must be certain. In this study, 

improvements were made on the existing control structure in order to improve the position accuracy of 

hydraulic test systems used in mechanical tests as mentioned. In current applications, fixed coefficient 

PID control is generally used on these test systems, while in our study, the relevant control coefficients 

are updated with a fuzzy logic-based inference. In this way, significant improvements have been 

achieved on system performance. The developed method has been tested on a real hydraulic test system 

setup and the results obtained in this setup are presented. Finally, the results were interpreted and 

suggestions were made for future studies.  

 

Keywords: Hydraulic piston, industrial control, fuzzy logic. 

 

1. GĶRĶķ 

End¿stride bir ¿r¿n¿n tamamēnēn ya da onu oluĸturan alt bileĸenlerinin dayanēm ve/veya performansēnēn 

belirlenebilmesi hem ¿retimin ekonomikliĵi hem de kalite dºng¿leri aēsēndan b¿y¿k ºnem arz 

etmektedir. Bu belirleme iĸleminin gerekleĸtirilmesi amacēyla kullanēlan sistemler test sistemleridir. 

Test sistemlerinin alēĸmasē esnasēnda ¿r¿n ¿zerine gerek koĸullarda maruz kalabileceĵi maksimum 

y¿kler dikkate alēnarak belirlenen test profilleri uygulanmaktadēr. Bu testlerde sēklēkla y¿ksek y¿k 

uygulanmasēna ihtiya duyulduĵundan gereksinimin karĸēlanmasē iin hidrolik eyleyiciler kullanēlmasē 

yaygēn bir durumdur. Hidrolik test sistemlerinin ¿r¿ne uygulayacaĵē test profilleri genellikle konum ya 

da kuvvet b¿y¿kl¿ĵ¿ cinsinden olmaktadēr. Bu test profili yapēda yer alan denetim organē iin referans 

iĸaret anlamēna gelmektedir. ¢alēĸmamēzda, sºz¿ edilen b¿y¿kl¿klerden konum bazlē test profilleri 
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¿zerinden denemeler gerekleĸtirilmiĸtir. Hidrolik sistemler, y¿ksek kuvvet saĵlamalarēnēn yanē sēra 

y¿ksek kuvvetlerde hassas konumlandērmaya imk©n vermeleri, doĵrusal veya aēsal hareketleri kolayca 

¿retilebilmeleri, ters yºnde ani hareketleri yapabilmeleri, mekanik ve pnºmatik sistemlere gºre daha az 

yer kaplamalarē gibi nedenlerle birok end¿striyel uygulamada sēklēkla kullanēlmaktadēr (Demirel, 

2016). Bir hidrolik sistem akēĸkana uygulanan basēncēn uyguladēĵē kuvvetin ĸekline ve tekniĵine baĵlē 

olarak bazen aĵēr y¿klerin kaldērēlmasēnda, bazen belirli y¿klerin preslenmesinde, bazen de tekrarlanan 

hassas iĸlerin yapēlmasēnda kullanēlabilir. Tipik uygulama alanlarē olarak; takēm tezg©hlarē, presler, 

enjeksiyon makinalarē, test ekipmanlarē, end¿striyel robotlar, kaldērma ve iletme makinalarē (forklift 

vb.), iĸ makinalarē (beton pompalarē, greyderler, mobil vinler, ekskavatºrler vb.), tarēm makinalarē gibi 

eĸitli ºrnekler gºsterilebilir (¢ēnar ve ark., 2013). Hidrolik sistemlerde basēn miktarēnē ve dolayēsēyla 

uygulanan kuvveti servo valfler belirlemektedir. G¿n¿m¿zde bu servo valflerin kontrol¿ elektrik 

sinyalleri ile yapēlmaktadēr. Dolayēsēyla servo valf, elektrik sistemi ile hidrolik sistem arasēnda bir 

aray¿z gºrevi gºrmektedir (Eryēlmaz ve Wilson, 2000). 

 

G¿n¿m¿zde hidrolik sistemlerin kontrol¿ iin end¿stride yaygēn olarak PID denetim yapēsē 

kullanēlmaktadēr. Ancak hidrolik sistemler doĵalarē gereĵi doĵrusal olmayan modellere sahip 

olduklarēndan daha etkin bir ĸekilde denetlenebilmeleri iin klasik matematik temelli deterministik 

yaklaĸēmlar yanēnda bulanēk mantēk gibi destekleyici yºntemler kullanēlarak verimliliĵin artērēlmasēna 

yºnelik alēĸmalar da yapēlmēĸtēr (Jian ve ark., 2009). Bir diĵer alēĸmada ise bulanēk mantēk kullanēmē 

ile mekanik sistemin dinamik modelinin yanē sēra sistemde kullanēlan servo valf, hidrolik silindir, pompa 

vb. gibi elemanlarēn ºzellikleri de gºz ºn¿nde bulundurarak hassas konum kontrol¿ yapmayē ve ayrēca 

sistemde darbe, titreĸim gibi istenmeyen sonularēn ºnlenmesi amalanmēĸtēr (Jones ve ark., 2010). 

Ayrēca literat¿rdeki alēĸmalar, doĵrusal olmayan sistemlerde pozisyon kontrol¿ iin bulanēk mantēk 

tabanlē PID denetleyici kullanēmēnēn referans izlemede standart PID denetleyiciye gºre daha baĸarēlē 

olduĵunu gºstermektedir (¥zdemir ve ark., 2022). Benzer ĸekilde Jian ve ark. (2009)ônēn, 

alēĸmalarēnda geliĸtirdikleri PID-Fuzzy hibrid sistem ile ¢ēnar ve ark. (2013)ô¿n alēĸmalarēnda 

geliĸtirdikleri katsayēlarē kendinden ayarlamalē PID denetimin kullanēldēĵē sistemlerde pozisyon takip 

etme yeteneĵinin arttēĵē da belirtilmektedir. 

 

Bu alēĸmada, yukarēda yer verilen literat¿r alēĸmalarēna benzer ĸekilde, bulanēk mantēk tabanlē bir 

yaklaĸēm geliĸtirilerek, bir hidrolik sistemin mevcut denetim yapēsē hibritleĸtirilmiĸ ve bºylece sistemin 

performansē (hidrolik pistonun u noktasēnēn pozisyon doĵruluĵu) iyileĸtirilmiĸtir. Yapēlan 

iyileĸtirmelerin test edilebilmesi iin laboratuvar ortamēnda ºrnek bir hidrolik test sistemi tasarēmē 

gerekleĸtirilmiĸtir. Sistemde geleneksel (standart) denetleyici olarak PID tipi denetim etkisinin 

kullanēldēĵē end¿striyel kontrol sistemi kullanēlmēĸtēr.  

 

2. MATERYAL VE  METOD  

Ķmalat sanayiinde, ¿retilen ¿r¿nlerin dayanēm ve performans seviyelerini belirlemek iin ok eĸitli 

mekanik testler uygulanmaktadēr. ¥zellikle ¿retim ºncesi ARGE aĸamalarēnda, geliĸtirilen ¿r¿nlerin 

teknik isterleri saĵlama konusundaki uygunluĵunun sēnanmasē, ¿retim sonrasēnda da ¿r¿nlerin kalite 

kontrol¿n¿n gerekleĸtirilmesi gibi safhalarda (bu s¿re ierisindeki denemelerde) aktif olarak 

kullanēlmaktadēr (Aydoĵdu ve ¢atkafa, 2019). Kuvvetin, dolayēsēyla hareketin akēĸkanlar vasētasēyla 

esnek bir ĸekilde ve deĵiĸik kanallardan iletilebilir olmasē nedeniyle hidrolik sistemler bu t¿rden test 

sistemlerinde genellikle de oklu tekrar gerektiren deplasman/y¿k kontroll¿ hareketlerin 

gereklenmesinde rol almaktadēr.  Koltuk test makinesi, amortisºr test makinesi, rot kol test makinesi, 

motor takoz test makinesi end¿stride sēklēkla karĸēlaĸēlan hidrolik temelli test makinelerine birka ºrnek 

olarak sayēlabilir. Hidrolik test sistemlerinin yer aldēĵē birok uygulamada, piston u noktasēndan elde 

edilen hareketin bir sin¿zoidal iĸareti takip ediyor gibi davranacaĵē ĸekilde bir denetim 

gerekleĸtirilmektedir. Bu testlerin oĵunda aynē iĸlemler ok sayēda (bazen milyon ile ifade edilen 

b¿y¿kl¿kte) tekrar ile gerekleĸtirilmektedir. Dolayēsēyla testlerde kullanēlan makinelerin her iĸlemde 

aynē uygulamayē yapmasē yani doĵruluĵunun kesin olmasē gereklidir. Bu durum denetimin saĵlamasē 

gereken hassasiyeti ortaya koymaktadēr. Bu amala, yaptēĵēmēz alēĸmada hidrolik test sistemlerinin 

pozisyon doĵruluĵunun iyileĸtirilmesi iin sistemde mevcutta kullanēlan denetim yapēsē korunmuĸ 

sadece bu yapē ¿zerinde d¿zenlemeler yapacak bir destek yºntemi geliĸtirilerek uygulanmēĸtēr. Temel 

olarak bir hidrolik sistemin temel bileĸenleri ķekil 1ôdeki blok diyagram ¿zerinde olduĵu gibi 
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ºzetlenebilir. Bºyle bir sistemde motor ve pompa ikilisi hidrolik basēncēn oluĸmasēnē saĵlamaktadēr. 

¦retilen hidrolik basēncē (g¿c¿), deĵerinin ayarlanmasē ve akēĸ yºn¿n¿n belirlenmesi gibi denetim 

eylemleri iin (servo) valf elemanēna uygulanmaktadēr. Servo valf ¿zerinde yºn¿ ve ĸiddeti ayarlanmēĸ 

hidrolik basēncē (g¿c¿) hidrolik silindir (burada doĵrusal eyleyici gibi alēĸmaktadēr) ¿zerinde tekrar 

mekanik g¿ce ve dolayēsēyla doĵrusal bir ºteleme hareketine dºn¿ĸmektedir. Bu hareket de silindire 

baĵlē pistonun ucundaki k¿tle/y¿k¿ hareket ettirmektedir. 

 

 
ķekil 1. Hidrolik sistem temel yapē blok diyagramē 

 

Hidrolik sistemlerde (ºzellikle de test makinelerinde) asēl denetlenmek istenen silindirin u noktasēnēn 

konumunun doĵru ve hassas ĸekilde belirlenmesidir. Bunu saĵlamak iin de gerekte denetlenen eleman 

ise servo valf (ya da teknikte kullanēlan diĵer ismiyle elektrohidrolik servo valf) olmaktadēr. Servo 

valfler, aĵēr y¿kleri hēzlē ve y¿ksek hassasiyette hareket ettirme kabiliyetleri ile genel olarak bu t¿rden 

sistemlerde tercih edilmektedir. Ķsminde geen servo kelimesi aslēnda elemanēn denetiminde kullanēlan 

fiziksel b¿y¿kl¿ĵ¿n kuvvetlendirilerek kullanēldēĵēnē ifade etmektedir. ¢alēĸmamēzda kullanēlan t¿rde 

bir servo valfte bu b¿y¿kl¿k elektriksel boyuttadēr. Yani denetim amalē oluĸturulan k¿¿k bir 

elektriksel gerilim/akēm deĵeri ile b¿y¿k kuvvetler elde edilebilmektedir. 

 

2.1. ¥rnek Bir Hidrolik Test Sistemi D¿zeneĵi ve Standart Denetim Yapēsē 

Mevcut uygulamalarda bu yapēlarda yoĵunlukla PID denetim kullanēmē tercih edilmektedir. Denetleyici 

yapēsē olarak da firmalarēn hazēr olarak piyasaya s¿rd¿kleri deneti elemanlarē kullanēlmaktadēr. Bºyle 

bir test sistemi ¿zerinde kullanēcē baĸlangē olarak, end¿striyel deneti ¿zerinde uygulanmasē gereken 

u nokta hareketi frekans ve salēnēm mesafesini (genliĵini) set etmektedir. End¿striyel deneti sistemi 

bu deĵerlere gºre gerekli denetim (PID) katsayēlarēnē otomatik olarak ayarlayarak uygulamaktadēr. 

Ancak set edilen deĵerlerin (frekans ve salēnēm genliĵinin) deĵiĸtirilmesi ya da sistemin alēĸma 

ortamēnda (yaĵ sēcaklēĵē, viskozitesi, y¿k¿n niteliĵi gibi) deĵiĸimler olmasē gibi durumlarda sistem 

ēkēĸē ¿zerinde arzu edilmeyen (ēkēĸēn istenen genlikte salēnēm yapmamasē gibi) kaymalar oluĸmaktadēr. 

Bu kaymalarēn k¿¿k olmasē halinde (ayarlama/ēkarēm iin kullanēlan look-up tablosunda yeni bir veri 

h¿cresine geilmediĵi iin) deneti parametre deĵerlerinde ilave bir d¿zeltme yapēlamamakta olup bu 

da sistem ēkēĸēnda (piston u noktasēnda) set edilen salēnēm genliĵi deĵerlerinde ķekil 2ôde ºrnek olarak 

gºsterildiĵi ĸekilde sapmalarēn oluĸmasē ile sonulanmaktadēr. 

 

                      
 

ķekil 2. Salēnēm genliĵinde oluĸan kaymayē gºsteren ºrnek izim 








































































































































































































































































































































































































































































































































































