7" INTERNATIONAL

AEGEAN

CONFERENCE ON INNOVATION
TECHNOLOGIES & ENGINEERING

APRIL 26-27, 2023
IZMIR, TURKIYE




INTERNATIONAL AEGEAN CONFERENCES
ON INNOVATION TECHNOLOGIES & ENGINEERING-VII

April 26-27, 2023 / Izmir, Turkiye

PROCEEDINGS BOOK

EDITOR .
Assist. Prof. Dr. Sinan OZYURT

All rights of this book belong to IKSAD Global Publishing House
Authors are responsible both ethically and juridically
IKSAD Global Publications

Issued: 30.05.2023

ISBN: 978-625-367-094-8




CONFERENCES ID

CONFERENCES TITLE

* INTERNATIONAL AEGEAN CONFERENCES
« on Innovation Technologies & Engineering

DATE AND PLACE

* April 26-27, 2023 / 1zmir, Turkey

ORGANIZATION

* IKSAD- INSTITUTE OF ECONOMIC DEVLOPMENT AND
SOCIAL RESEARCHES

* ATLAS INTERNATIONAL JOURNAL ON SOCIAL SCIENCES
ISSN - 2616 - 936X

HEAD OF ORGANIZING COMMITTEE

 Prof. Dr. Natalia LATIGINA

COORDINATOR

» Assist. Prof. Dr. Mehmet Emin KALGI

* Tiirkiye (38), Russia (1), Morocco (12), Kazakhstan (2), Georgia (3), Pakistan (2),
Portugal (1), Ukraine (2), Azerbaijan (1), Nigeria (5), USA (1), ltaly (1), India (5),
Turkish Republic of Northern Cyprus (1), Algeria (3).

* NUMBER of ACCEPTED PAPERS-78
 NUMBER of REJECTED PAPERS-23

 *Double blinded evaluation process



SCIENTIFIC COMMITTEE BOARD

Dr. Maha Hamdan ALANAZI - Riyad King Abdullah University
Dr. Tamalika SULTANA - Dakka University of Bangladesh
Dr. Kenes JUSIPOV - Kazak Transportation Academy
Dr. Nilgun ULUTASDEMIR - Gumushane University
Dr. Murat EYVAZ - Gebze Technical University
Dr. Menekse SAKIR - Erciyes University
Dr. Mehmet GOKTURK - Gebze Yiiksek Teknoloji institute
Dr. Sezen TEKIN - Cankiri Karatekin University
Dr. Hakan EYGU - Atatiirk University
Dr. G. C. Rana - NSCBM Gouvt. College Hamirpur
Dr. Mohamed El Malki - Department of Physics
Dr. H.Bur¢in HENDEN SOLT - Zonguldak Biilent Ecevit University
Dr. Fatih YILDIRIM - Atatiirk University
Dr. F. Giil KOCSOY - Frrat University
Dr. Praveen KUMAR - HR & OB Division
Dr. Norma-Aurea Rangel-Vazquez - TECNM/Instituto Tecnologico de
Aguascalientes



INTERNATIONAL AEGEAN CONFERENCES

Innovation Technologies & Engineering-VII
April 26-27, 2023
IZMIR, TURKEY

CONFERENCES PROGRAM

Online (with ZOOM Conference)
Meeting ID: 834 3199 4631
Passcode: 262728

-

Z00Mm

Tiirkiye (38), Russia (1), Morocco (12), Kazakhstan (2), Georgia (3), Pakistan (2), Portugal (1), Ukraine (2),
Azerbaijan (1), Nigeria (5), USA (1), Italy (1), India (5), Turkish Republic of Northern Cyprus (1), Algeria (3).



IMPORTANT, PLEASE READ CAREFULLY

R/
0.0

X3

8

X3

8

X3

8

X3

8

5

%

5

%

To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal Link Name”
and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

The participant must be connected to the session 5 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

Points to Take into Consideration - TECHNICAL INFORMATION

*

.
.
.

Make sure your computer has a microphone and is working.

You should be able to use screen sharing feature in Zoom.

Attendance certificates will be sent to you as pdf at the end of the congress.

Requests such as change of place and time will not be taken into consideration in the congress program.

Onemli, Dikkatle Okuyunuz Liitfen
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Kongremizde Yazim Kurallarina uygun goénderilmis ve bilim kurulundan gecen bildiriler icin online (video konferans
sistemi tzerinden) sunum imkani saglanmistir.

Online sunum yapabilmek icin https://zoom.us/join sitesi Gizerinden giris yaparak “Meeting ID or Personal Link Name”
yerine ID numarasini girerek oturuma katilabilirsiniz.

Zoom uygulamasi lcretsizdir ve hesap olusturmaya gerek yoktur.

Zoom uygulamasi kaydolmadan kullanilabilir.

Uygulama tablet, telefon ve PC'lerde galisiyor.

Her oturumdaki sunucular, sunum saatinden 5 dk 6ncesinde oturuma baglanmis olmalari gerekmektedir.

Tim kongre katiimcilari canh baglanarak tim oturumlari dinleyebilir.

Moderator — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

Dikkat Edilmesi Gerekenler- TEKNiK BiLGILER

Bilgisayarinizda mikrofon olduguna ve galistigina emin olun.

Zoom'da ekran paylasma o6zelligine kullanabilmelisiniz.

Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi
gonderilecektir.

Katilim belgeleri kongre sonunda tarafiniza pdf olarak génderilecektir

Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

Before you login to Zoom please indicate your name_surname and HALL nhumber:
exp. Hall-1, Name SURNAME
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e HALL-5
e SESSION-1

SESSION

HEAD OF SESSION: Assist. Prof. Dr. Emin BORANDAG

Nurullah ©ZDOGAN
Dr. Ercan GURBULAK
Dr. Ahmed ALBAHNASAWI
Res. Asst. Havva AGIR
Prof. Dr. Ebubekir YUKSEL
Assoc. Prof. Dr. Murat EYVAZ

Bursa Uludag University
Gebze Teknik University
Gebze Teknik University
Gebze Teknik University
Gebze Teknik University
Gebze Teknik University

INVESTIGATION OF COD REDUCTION BY ZEOLITE
IN BILGE WASTEWATER

Assist. Prof. Dr. Emin BORANDAG

Manisa Celal Bayar University

LOCATION BASED CARGO TRACKING SOFTWARE
AND GPS BASED IOT PLATFORM

Mehmet Serhan CIFTLIKCI
Akasya AKYUZ TUNC
Zehra Sude SARI
Prof. Dr. Mehmet Fatih AKAY

Data Science, Trendyol
Data Science, Trendyol
Cukurova University
Cukurova University

IMPROVING THE PERFORMANCE OF
SUGGESTIONS IN THE SEARCH BOX USING
NATURAL LANGUAGE PROCESSING

Sema AYAZ
Prof. Dr. Emre COMAK

Mehmet Akif Ersoy University
Mehmet Akif Ersoy University

CLASSIFICATION OF THE STAGE OF KNEE
OSTEOARTHRITIS USING DEEP LEARNING
ALGORITHM THE KNEE JOINT X-RAY

Ugur KONAR
Aydin CETIN

Gazi University
Gazi University

COMPARATIVE TIME COMPLEXITY ANALYSIS OF
GENETIC ALGORITHM APPROACHES IN JOB-
SHOP SCHEDULING PROBLEMS

Neslihan GUNGOR OZDEMIR
Prof. Dr. Perviz AHMEDZADE

Ege University
Ege University

INVESTIGATION OF HIGH TEMPERATURE
PERFORMANCE GRADE BY APPLYING SULFUR
MODIFIED BITUMEN

Yuksel CELIK
Talip EGE

Multitek Elektronik Research
and Development Centre
Multitek Elektronik Research
and Development Centre

BETTER USE OF THE BATTERY ENERGY

Ekrem YILMAZ
Yuksel CELIK
Savas DEMIR

Multitek Elektronik Research
and Development Centre
Multitek Elektronik Research
and Development Centre
Multitek Elektronik Research
and Development Centre

DEVELOPMENT OF ANDROID PLATFORM TO
ACCESS KNX DEVICES

Marildo BAGELLI
Prof. Dr. Arzu CAHANTIMUR

Bursa Uludag University
Bursa Uludag University

WORKING PRACTICES AND THEIR EFFECT ON
SPATIAL ORGANIZATION DURING AND AFTER
THE PANDEMIC PROCESS
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SESSION

HEAD OF SESSION: Prof. Dr. Cristina Dias

Abebe Ejigu Alemu

National University of Science
and Technology

SUPPLY CHAIN SUSTAINABILITY:
DETERMINANTS OF GREEN SUPPLY CHAIN
IMPLEMENTATION IN THE LOCAL
MANUFACTURING CHAINS

Ibrahim Maouhoubi
Soukaina dardaz
Izeddine Zorkani

Sidi Mohamed Ben Abdellah
University

Sidi Mohamed Ben Abdellah
University

Sidi Mohamed Ben Abdellah
University

INVESTIGATIONS OF THE ELECTRONIC
PROPERTIES OF SEMICONDUCTORS UNDER
EXTERNAL EFFECTS: THE EXTERNAL APPLIED

ELECTRIC AND MAGNETIC FIELDS

Moldabay Dias
Abayeva Aliya
Akhat Assel

Kasaeva Asyl Zhulamanovna

Caspian University of
Technology and
Engineering

MASTERING GRAVITATIONAL ENERGY

Assoc. Prof. Dr. Kassayeva Assyl

Zhvlamanovna

Assoc. Prof. Dr. Sagindvkova Elvira

Umirovna
Bagdat Yagaliyeva

Caspian University of
Technology and Engineering
Caspian University of
Technology and Engineering
Caspian University of
Technology and Engineering

CONVERTING THE ENERGY OF SEA WAVES INTO
ELECTRICAL ENERGY

Z.Kovziridze
N. Nijaradze
T. Danelia

Georgian Technical University
Georgian Technical University
Georgian Technical University

SMART NANOCOMPOSITE IN THE AL203-TIC
SYSTEM

Garziad Mouad
Saka Abdelmjid

Sidi Mohammed Ben
Abdellah University
Sidi Mohammed Ben
Abdellah University

STRUCTURAL DESIGN OF BIOMECHANICAL
MODEL OF RIDER OF PTW VEHICLES

Muhammad Hussain
Marjan Uddin

University of Engineering And
Technology
University of Engineering And
Technology

A FINITE DIFFERENCE SOLUTION OF VARIABLE
ORDER FRACTIONAL PARTIAL DIFFERENTIAL
EQUATIONS

Prof. Dr. Maria Isabel Borges

Prof. Dr. Cristina Dias

Polytechnic Institute of
Portalegre

New University of Lisbon

New University of Lisbon

REHABILITATION AND STRENGTHENING OF OLD
MASONRY BUILDINGS
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SESSION

HEAD OF SESSION: Dr. Ali GELIK

Basak AKCAY

Assoc. Prof. Dr. Cahide AYDIN iPEKCI

Gebze Teknik University
Gebze Teknik University

THE USE OF WOOD WASTE AS A BUILDING
MATERIAL IN ARCHITECTURE

Lect. Yasemin KILIC ERDIM

Istanbul Gelisim University

STRONG GROUND MOVEMENT RECORDS OF

KAHRAMANMARAS CENTERED EARTHQUAKE

COMPARISON OF RESPONSE SPECTRUM AND
TBDY-2018 DESIGN SPECTRUM

Dr. Ali GELIK

Erzurum Tecnical University

THE ROLE OF COGENERATION SYSTEMS IN
SUSTAINABLE UNIVERSITY CAMPUSES

Mehmet Emin ATADEMIR
Burak TULUK
Yakup TARI
Kiibra NARIN

Assist. Prof. Dr. Ahmet FEYZIOGLU

Aster Textile
Aster Textile
Aster Textile
Aster Textile
Marmara University

PROJECTION REFLECTING THE PRINTING IMAGE
IN SCREEN PRINTING MACHINES USED IN THE
TEXTILE INDUSTRY

Eylil Cetinkaya

Assoc. Prof. Dr. Stkrii Taner Azgin

Erciyes University

CLEAN PRODUCTION APPLICATION AS AN
INTEGRATED MANAGEMENT STRATEGY IN THE
METAL SECTOR: A case study in Kayseri OIZ

Fatma Hazal BABAOZU
Prof. Dr. Ugur SEN
Prof. Dr. Saduman SEN

Sakarya University
Sakarya University
Sakarya University

EFFECT OF ZINC ADDITIVE ON DIELECTRIC
PROPERTIES OF
[0,955(K0,52Na0,48)(Nb0,965b0,04)03 —
0,045(Bi0,5Na0,5)(Zn0,5W0,5)03] KNN
CERAMIC

Assoc. Prof. Dr. Yurdakul AYGORMEZ

Biisra KARAGOL
ismail Oguz AKGUN
Ozlem TASTEMUR

Stimeyye KOSEOGLU

Sahin EKMEKCI

Yildiz Teknik University
Yildiz Teknik University
Yildiz Teknik University
Yildiz Teknik University
Yildiz Teknik University

INVESTIGATION OF THE POSSIBILITY OF
REUSING GEOPOLYMER CONCRETE
AGGREGATES OBTAINED FROM GEOPOLYMER
CONCRETES

ibrahim Berk CAVUS

Bursa Technical University

INVESTIGATION OF MECHANICAL AND
FLAMMABILITY PROPERTIES OF GLASS FIBER
AND FLAME RETARDANT REINFORCED
PBT/RECYCLED PET SUSTAINABLE COMPOSITES

Mohammad ALDAHER
Doaa WAHHOUB

Assoc. Prof. Dr. Erhan GENGEC

Kocaeli University
Kocaeli University
Kocaeli University

OPTIMIZATION OF TREATMENT PARAMETERS IN
COAGULATION OF THE THE TEXTILE INDUSTRY
WASTEWATER

Doaa WAHHOUB
Mohammad ALDAHER

Assoc. Prof. Dr. Erhan GENGEC

Kocaeli University
Kocaeli University
Kocaeli University

TREATMENT OF THE TEXTILE INDUSTRY
WASTEWATER CONTAINING POLYVINYL
ALCOHOL BY COAGULATION
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HEAD OF SESSION: Moses Adeolu AGOI

Voronkov A.l.
Avramenko A.N.
Efremov A.A.

Kharkiv National Automobile
and Highway University

USE OF TECHNOLOGIES NUMERICAL 3D
MODELLING FOR RESEARCH PROCESSES IN AN
INLET COLLECTOR OF THE DIESEL ENGINE

Assoc. Prof. Dr. Chorna Natalia

A. Podgorny Institute of
Mechanical Engineering
Problems of NASU

DEVELOPMENT OF AN AUTONOMOUS POWER
SYSTEM FOR PRIVATE CONSUMERS

Azerbaijan Technical

Elchin Gasimov University
Jalal Mehdivev Azerbaijan Technical WHY NEXT-GENERATION DATABASES ARE
. y . University ESSENTIAL FOR DIGITAL TRANSFORMATION
Orkhan Alibayli . .
Azerbaijan Technical
University

Moses Adeolu AGOI
Oluwanifemi Opeyemi AGOI

Lagos State University of
Education
Obafemi Awolowo University

5G MOBILE NETWORKS: THE GROWING
DYNAMICS OF TELECOMMUNICATION
TECHNOLOGY

Moses Adeolu AGOI
Solomon Abraham UKPANAH

Lagos State University of
Education

THE EFFICACY OF FINGERPRINT
AUTHENTICATION SYSTEM: IMPLICATIONS ON
SAFETY AND HOLISTIC SECURITY

Ugochukwu Okechukwu Ozojiofor
Mohammed Sani Abdulsalami
Nkechi Eucharia Egbe
Ahmed Ali Haroun

Nigerian Defence Academy

FUNGI LACCASES: STRUCTURE, FUNCTIONS,
AND POTENTIAL APPLICATION IN THE
BIODEGRADATION OF PHARMACEUTICAL
MICROPOLLUTANTS

Dr. Mehmet B. Ercan
Dr. Caleb A. Buahin

Inonu University
Xylem Inc., USA

IDENTIFYING SILT ACCUMULATION IN A
COLLECTION SYSTEM USING CONVOLUTIONAL
NEURAL NETWORK

Prof. Marilena CARBONE

University of Rome Tor
Vergata

NANOPARTICLES FOR MULTIPLE PURPOSES

Dr.Nassima RIOUCHI
Prof.Dr.Mohamed LOUTOU
Dr.Oussama RIOUCH
Prof.Dr.Mohamed ABOU-SALAMA

Université Mohammed
Premier

ELABORATION AND CHARACTERIZATION OF
TEXTURED MULLITE CERAMICS FROM
PHYLLOSILICATES

Dr. Nassima RIOUCHI
Prof.Dr.Mohamed LOUTOU
Dr. Oussama RIOUCHI
Prof. Dr. Mohamed ABOU-SALAMA

Université Mohammed
Premier

MICROSTRUCTURAL CHARACTERISTICS,
PROPERTIES, SYNTHESIS AND APPLICATIONS OF
MULLITE

Zineb Laouina
lynda Ouchaouka
Mohammed Moussetad
Mordane Soumia
Radid Mohamed

Ben M’sik Faculty of Sciences
Hassan Il University
Casablanca (UH2C)

REMOTE LAB EXPERIMENTS IN MECHANIC:
SIMPLE PENDULUM
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SESSION

HEAD OF SESSION: Dr. Gulgin BAYSAL

Dr.Cahit GUNGOR
Prof. Dr. Hasan Hiiseyin OZTURK

Cukurova University
Cukurova University

ELECTRICITY CONSUMPTION AND GREENHOUSE
GAS EMISSIONS IN TURKISH AGRICULTURE

Prof. Dr. Hasan Hiiseyin OZTURK
Dr.Cahit GUNGOR

Cukurova University
Cukurova University

DIESEL AND NATURAL GAS CONSUMPTION AND
GREENHOUSE GAS EMISSIONS IN TURKISH
AGRICULTURE

Enes MUTLU
Prof. Dr. Saduman SEN

Sakarya University
Sakarya University

CREATION OF NICKEL ALUMINITE BY THE
THERMOACTIVE DIFFUSION TECHNIQUE AND
INVESTIGATION OF ITS PROPERTIES

Begiim UNVEROGLU ABDIOGLU
Sevde BUYUKISIK

Ankara Yildirim Beyazit
University

Ni DOPED ZnO THROUGH CHEMICAL
PRECIPITATION PROCESSES

Dr. Betiil KAFKASLIOGLU YILDIZ
Elif ISIK
Tugba SANLI

Sivas University
Sivas University
Sivas University

THE EFFECT OF SAMARIUM OXIDE AND
MAGNESIUM NITRATE ADDITIVES ON THE
MICROSTRUCTURE AND DENSIFICATION OF
ALUMINA CERAMICS

Dr. Gulgin BAYSAL

Eskisehir Technical University

PLA SPUNLACE NONWOVEN FABRICS COATED
WITH SUSTAINABLE LIGNIN/WATERBORNE
POLYURETHANE COMPOSITE COATINGS AND
THEIR UV PROTECTION PROPERTIES

Guilsim SENTURK
Prof. Dr. Nihat AKIN
Asst. Prof. Dr. Talha DEMIRCi
Asst. Prof. Dr. Cigdem KONAK

Selcuk University
Selcuk University
Selcuk University
Selcuk University

PRODUCTION OF FUNCTIONAL ICE CREAM WITH
PROBIOTIC ADDITION OF JUJUBE AND
BLUEBERRY

GOKTEPE
Mustafa OZGEC PRODUCT DEVELOPMENT BY RESEARCHING THE
Ersan AY Pakten Health Products Inc. EFFECTS OF PULP AND SAP AMOUNT IN PET

Abdurrahman GOCER

TRAINING PAD
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Dr.Nassima RIOUCHI
Prof.Dr.Mohamed LOUTOU
Dr.Oussama RIOUCHI

Prof.Dr.Mohamed ABOU-SALAMA

HEAD OF SESSION: Subhashish Dey

Université Mohammed
Premier

ELABORATION AND CHARACTERIZATION OF
MULLITE REFRACTORY PRODUCTS FROM
MOROCCAN ANDALUSITE

Subhashish Dey

Engineering College,
Gudlavalleru

PERFORMANCE EVALUATION OF MECHANICAL
& DURABILITY PROPERTIES OF TERNARY
BLENDED CEMENT CONCRETE CONTAINING
GRANITE QUARRY DUST AS NATURAL SAND
REPLACEMENT

Amina Mumtaz

PCSIR Laboratories complex

PREPARATION AND CHARACTERIZATION OF
NEW SCHIFF BASE TRANSITION METAL
COMPLEXES DERIVED FROM DRUG ALONG
WITH BIOLOGICAL EVALUATION

Amine El Azizi
S. Maliki
H. El Harouachi
Mohamed Loutou

(LCM2E), Laboratory of
Molecular Chemistry

PREPARATION OF FILTERING MEMBRANES
BASED ON A BENTONITIC CLAY: APPLICATION
TO THE TREATMENT OF INDUSTRIAL
WASTEWATER

K.R.Padma
K.R.Don

Sri Padmavati Mahila
Visvavidyalayam (Women'’s)
University

ARTIFICIAL PHOTOSYNTHESIS WITH GOLD
NANOSTRUCTURES INCORPORATION IN NON-
PHOTOSYNTHETIC BACTERIA

Jeremiah Jimmy Cooper
Fatma Koépruli

Near East University

THE IMPACTS OF TECHNOLOGY INTEGRATION
IN THE CLASSROOM

Mosab SAKKAY
lhssane ELGHANDOURI
Noureddine CHOAB
Asmae CHAKIR
Said SAADEDDINE
Mohamed MEZIANE

University of Hassan I
Casablanca

CFD STUDY OF MCHS: ANALYSIS OF FLUID FLOW
AND HEAT TRANSFER

Mhamed Hadji
Abdelkader Elhanaoui
Rachid Skouri
Said Agounad

REPTI Laboratory
REPTI Laboratory
High School of Technology
Ibn Zohr University

EMBEDDED SYSTEM OF ACOUSTIC SIGNAL
PROCESSING ON FPGA

Asma Amijlef
Salaheddine Farsad
Ayoub Chaoui
Said Et-Taleb
Noureddine El Alem

Université Ilbn Zohr

POLYANILINE COATED QUARTZ SAND
(QS@PANI) AS AN ADSORBENT COMPOSITE FOR
ORANGE G DYE REMOVAL FROM AQUEOUS
SOLUTION

Jamaluddeen Sani Shehu
Abdulrasheed Mohammed

Usmanu Danfodiyo University
Waziri Umaru Federal
Polytechnic

SPECTRAL DEPTH ANALYSIS OF AEROMAGNETIC
DATA OF NORTH EASTERN PART OF SOKOTO
BASIN FOR SEDIMENTARY THICKNESS




il

0
O

e 27.04.2023

DATE

S | * 1000-1200
=

e HALL-6
e SESSION-1

SESSION

HEAD OF SESSION: Assist. Prof. Dr. Azize ATIK

Selim Caglar ULU
Assoc. Prof. Dr. Gokhan CINAR

Aydin Adnan Menderes

FRUIT CONSUMPTION PREFERENCE IN AYDIN

Firat ASLAN University
Bﬁgz; %L(’.j'f :LL THE EFFECTS OF THE COVID PROCESS ON
o Aydin Adnan Menderes AGRICULTURAL EDUCATION; THE CASE OF
- University AYDIN ADNAN MENDERES UNIVERSITY FACULTY
Assoc. Prof. Dr. Gokhan CINAR OF AGRICULTURE
Firat ASLAN
Songiil GOK Cukurova University SOME FOODS WITH THE POTENTIAL OF

Assoc. Prof. Dr. Hakan BENLI
Prof. Dr. Nuray GUZELER

Cukurova University
Cukurova University

GEOGRAPHICAL INDICATION IN
KAHRAMANMARAS PROVINCE

Begiim DENKTAS
Prof. Dr. Nihat AKIN
Asst. Prof. Dr. Talha DEMIRCi

Selguk University
Selguk University
Selguk University

TESTING OF S. THERMOPHILUS ISOLATED AND
IDENTIFIED FROM HOMEMADE VILLAGE
YOGURTS IN YOGHURT PRODUCTION AND
MONITORING OF THEIR PHYSICOCHEMICAL
AND TEXTURAL PROPERTIES THROUGHOUT
THEIR SHELF LIFE

Assist. Prof. Dr. ilker ATIK

Afyon Kocatepe University

ALTERNATIVE SOURCES FOR FOOD ADDITIVES:
BY-PRODUCTS OF THE AQUACULTURE
INDUSTRY

Assist. Prof. Dr. Azize ATIK

Afyon Kocatepe University

AN ALTERNATIVE DRINK FOR PEOPLE WHO
CANNOT CONSUME MILK OF ANIMAL ORIGIN:
PLANT-BASED MILK




il

0
O

e 27.04.2023

DATE

o 12301430

TIME

e HALL-6
e SESSION-2

SESSION

HEAD OF SESSION: PUSHKAR PANDEY

Pradeep K. Garg

Indian Institute of Technology

EVOLVING TRENDS IN INTERDISCIPLINARY
RESEARCH USING GEOSPATIAL TOOLS AND
TECHNOLOGIES IN HEALTHCARE

PUSHKAR PANDEY

Indian Institute of Technology

APPLYING UX PRINCIPLES TO FIND PRE-
PATTERNS IN HANDHELD AUGMENTED REALITY
GAMES

Pushkar Pandey
Aditi Oraon

Indian Institute of Technology

HUMAN-CENTRIC UX DESIGN PRINCIPLES AND
DESIGN THINKING: AN EMPIRICAL STUDY USING
DESIGN CHALLENGES

Ichraq El yaakouby
Miloudi Hlaibi
Noureddine Kamil

Maarif, Hassan Il University
of Casablanca (UH2C)
University of Rouen

TECHNIQUES FOR THE SEPARATION AND
PURIFICATION OF MONOUNSATURATED AND
POLYUNSATURATED FATTY ACIDS: REVIEW

Sani Abdullahi Muhammad
Hamza Abdullahi
Bello Muhammad
Muhammed Mahmud Babangida

Kano State Polytechnic

DESIGN AND CONSTRUCTION OF PRACTICAL
MODULE FOR STAR DELTA STARTER OF AN
INDUCTION MOTOR

DAISSA Fatima
Belaidi Salah
Ismail Daoud

LMCE Laboratory
Aboubakr Belkaid University

MOLECULAR DOCKING STUDIES AND ADMET
PROPERTIES OF NEW CLASS DERIVATIVES FOR
INHIBITION OF ACETYLCHOLINESTERASE (ACHE)

Bendali Nadir
Soltani Amir

University of Khemis Miliana,
Road of Theniet El Had

DESIGN AND CONTROL OF A 3 DOF ROBOTIC
ARM USING SOLIDWORKS AND ARDUINO-UNO

SI AHMED Chabane
BOUZIDI Mohamed amin
MEZIANI Belkacem
BELAID Hichem
OULD AMER Ahmed
DJAFRI Ghani

University of Bejaia

COMPARATIVE STUDY OF THE GEOTECHNICAL
CHARACTERISTICS OF CLAY RAW MATERIAL
FROM TWO DIFFERENT REGIONS

Zviad. Kovziridze
Natela Nizharadze
Gulnazi Tabatadze
Nino Darakhvelidze
Maia Balakhashvili

Tsira Danelia

Georgian Technical University

OBTAINING NANOCOMPOSITES BASE ON B4C-
SIC-BN-TIC-AL203 SYSTEM FOR USE IN DISKS
AND WINGS OF TURBINES, HOT SPOTS OF
AIRCRAFT, NUCLEAR REACTORS FOR BALLISTIC
ARMOR

Brahim Ennasraoui, Hamza Ighnih
Mohamed Rhaya , Hassan Ouachtak
Naima Hafid, Abdelaziz Ait Addi

Ibn Zohr University
Centre Régional des Métiers
de I'Education et de la
Formation Souss Massa

HIGHLY EFFICIENT SUN-LIGHT-ACTIVE CN/
BIC/SW NANOCOMPOSITES FOR
PHOTOCATALYTIC DEGRADATIONS OF DYES

Djellouli Amir
Berredjem Yamina
Hattab Zhour
Khechai Mohamed
Barbari Fateh
Abdesselam Bouguerra
Sara Ncibi

Georgian Technical University

REMOVING AQUEOUS WASTE WITH COST-
EFFECTIVE BIOADSORBENTS
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Nevin YILMAZTURK
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o 12301430

e HALL-7
e SESSION-2

SESSION

HEAD OF SESSION: Dr. Yusuf KAYA

Istanbul Medipol University
R&D Data Analyst
Istanbul Medipol University
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Zno parti(ﬂ% and applications Introduction

Zinc oxide is an inorganic compound with the formula ZnO. It is a white powder that is insoluble in
water. ZnO is used as an additive in numerous materials and products including cosmetics, food

supplements, rubbers, plastics, ceramics, glass, cement, lubricants, paints, ointments, adhesives,
sealants, pigments, foods, batteries, ferrites, fire retardants, and first-aid tapes.
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Figure 1. ZnO based biosensor
hitps://en.wikipedia.org/wiki/Zinc_oxide

Figure 2. ZnO for water treatment Figure 3. Photoactive ZnO
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SINTINE ATIKSUYU KOi YUKUNUN ZEOLIT iLE AZALTILABILIiRLIGININ
INCELENMESI
INVESTIGATION OF COD REDUCTION BY ZEOLITE IN BILGE WASTEWATER

Nurullah OZDOGAN
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OZET

Sintine suyu, geminin makine ve kazanlarmin bulundugu béliimden kaynakli ve geminin
tasarimina ve iglevine bagl olarak su, yag, idrar, deterjanlar, ¢oziiciiler, kimyasallar, zift,
parcaciklar ve diger malzemeleri igerebilen oldukga toksik igerige sahip bir atiksu olarak
nitelendirilmektedir. Deniz kirliligin baslica kaynagi, sintine sularimin illegal olarak
gemilerden desarj edilmesidir. Sintine sularmin uluslaras1 sézlesmelerce (IMO, MARPOL
73/78) gemi igerisinde yag ve suyun ayristirilarak ve filtre edilerek tahliye edilmesi ve
camurunun da gemi atik kabul tesislerince gecici depolanmasi ve bertarafi gerekmektedir.
Tiirkiye’nin de imzaladign “Denizlerin Gemiler Tarafindan Kirletilmesinin Onlenmesi
Hakkinda Uluslararasi Sozlesme”ye gore liman atik kabul tesisleri gemi atiklarinin alim
hizmetini ylirlitmekte ve tesise gelen petrol ve petrol tiirevli atiklar, yag ve su igerigi
ayristirildiktan sonra yag kismi geri kazanim tesisine gonderilmekte, su kismi ise alici ortama
desarjdan 6nce ulusal mevzuata gore aritilmaktadir. Organik icerigi yiiksek bu atiksularin ana
kirletici parametresi kimyasal oksijen ihtiyact (KOI) olup, tesise gelen atiklarin
karakteristiklerindeki degiskenlikler nedeniyle, desarj kriteri saglanamadigi takdirde, aritma
tesisi ¢ikis suyu, prosesin baslangicina geri devredilmektedir. Bu calismada bir gemi atik
kabul tesisinde, yiiksek KOI igerikli sintine atiksularinin, aritma tesisi dncesinde zeolit ile 6n
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artttm1 yapilarak KOI vyiikiiniin azaltilmas1 hedeflenmistir. Laboratuvar olgekli kesikli
adsorbsiyon denemeleriyle, petrol ve petrol tiirevli icerikten kaynaklanan KOI’nin %70’e
varan verimle giderildigi gdzlemlenmistir.

Anahtar Kelimeler: Liman Atik Kabul Tesisleri, Sintine Atiksuyu, Zeolit, Kimyasal Oksijen
Ihtiyaci

ABSTRACT

Bilge water is characterized as a highly toxic wastewater that may contain water, oil, urine,
detergents, solvents, chemicals, pitch, particles, and other materials depending on the design
and function of the ship and originating from the part of the ship where the machinery and
boilers are located. The main source of marine pollution is the illegal discharge of bilge water
from ships. According to international conventions (IMO, MARPOL 73/78), the bilge waters
must be discharged by separating and filtering the oil and water inside the ship, and the sludge
must be temporarily stored and disposed of by the port reception facilities. According to the
“International Convention on the Prevention of Pollution of the Seas by Ships” signed by
Turkey, the port waste reception facilities carry out the receiving service of ship wastes, and
after separating oil and water, the oil part is sent to the energy recovery facility while the
water part is sent to the wastewater treatment plant according to national legislation before
discharge into the receiving environment. The main pollutant parameter of these wastewaters
with high organic content is chemical oxygen demand (COD). This study aimed to reduce the
COD load in a ship waste reception facility by pre-treating the bilge wastewater with high
COD content with zeolite before the treatment plant. With laboratory-scale batch adsorption
studies, it has been observed that COD originating from petroleum and petroleum-derived
content is removed with up to 70% efficiency.

Keywords: Port Reception Facilities, Bilge Wastewater, Zeolite, Chemical Oxygen Demand
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KONUM BAZLI KARGO TAKIP YAZILIMI VE GPS TEMELLI IOT PLATFORMU
LOCATION BASED CARGO TRACKING SOFTWARE AND GPS BASED 10T
PLATFORM

Emin BORANDAG
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OZET

Ulasim alanindaki teknolojik gelismeler, tasimacilik sektoriinti olumlu bir sekilde etkilemis ve
firmalarin anlik ara¢ takibi yapabilmesini saglayan farkli donanim bilesenleri igeren
teknolojiler zaman igerisinde gelistirilmistir. Litaratiirde, ara¢ takip sistemleri konusunda
calisan ve iiriin gelistiren pek c¢ok ulusal ve uluslararasi firma bulunmaktadir. Ozellikle
tilkemizde; MOBILIZ takip sistemleri, PERGO takip sistemleri, TURUNCU takip sistemleri
gibi pek ¢ok firma bu alanda gelistirdikleri tirinler ile hizmet vermektedir. Bahsi gecen
firmalar yine konum takibi i¢in kendilerine 6zgii farkli cihazlar gelistirmiglerdir. Bu
baglamda, kullanilan teknikler yardimi ile kargolarm hizli bir sekilde teslim edilmesini
saglayan ¢esitli servislerin kullaniminin yillar icerisinde yayginlastigi goriilmektedir.
Calismaya konu olan sistemde ise, ara¢ konumu {izerinden kargonun takibinden ziyade, iiriin
bazli kargo takibinin yapilabilmesi i¢in donanim ve yazilim bilesenleri olan 10T temelli bir
platform gelistirilmistir. Olusturulan sistemin yazilim tarafinda; RestAPI, Django, MongoDB,
PostgreSQL, Python, PyCharm, Visual Studio, Visual Studio Code ve Arduino IDE
kullanilmistir. Sistemin donanim tarafinda ise; Arduino Mega, ESP8266 ve uBLOX GPS
6MV2 isimli donanim bilesenleri kullanmilmistir. Giris ¢ikis portlari olan ve elektiriksel
sinyalleri lizerinde bulunan islemg¢i sayesinde isleyen Ardunio Mega, kullanilarak kargolarin
anlik konum takibi yapabilmesini saglamaktadir. Konum takibini yapan cihaz GPS
modiiliinden aldig1 konum bilgilerini, tizerinde bulunan Wi-Fi modiilii aracilig: ile sunucuya
gonderir. Sistemi kullanan operator ise, istenen kargoya iligkili cihazin konum kaydimi
alabilir. Ayrica ¢alismada; cihazin kimlik bilgilerini alan, cihaz kurulumu yapan ve cihazda
var olan bilgilerin giincellenmesini saglayan bir masaiistii uygulamasi da gelistirilmistir. 10T
platfomunun yazilimi; konum kaydi yap, kayithh konumu goster gibi islemleri de
gerceklestirebilmektedir. Olusturulan IoT cihazi, kargonun tasindigi 6zel muhafaza kutusu
icerisinde oldugundan ozellikle degerli kargolarin iirlin bazli takibi i¢in kullanilabilecegi
diistiniilmektedir.

Anahtar Kelimeler: lot, GPS, Arduino, RestApi
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ABSTRACT

Advances in transportation technology have positively impacted the transportation sector, and
technologies that include different hardware components that enable companies to perform
instant vehicle tracking have been developed over time. Numerous national and international
companies working on vehicle tracking systems and developing products are available in the
literature. Especially in our country, many companies such as MOBILIZ tracking systems,
PERGO tracking systems, TURUNCU tracking systems serve with the products they have
developed in this field. The indicated companies have also developed different devices unique
to them for location tracking. With the help of the techniques used in this context, it is seen
that the use of various services that provide fast delivery of cargo has become widespread
over the years. However, in the system subject to the study, an loT-based platform with
hardware and software components was developed for product-based cargo tracking rather
than tracking the cargo based on vehicle location. RestAPI, Django, MongoDB, PostgreSQL,
Python, PyCharm, Visual Studio, Visual Studio Code, and Arduino IDE were used as
software components of the system. The hardware components of the system are Arduino
Mega, ESP8266, and uBLOX GPS 6MV2. Using Ardunio Mega, which has input and output
ports and processes electrical signals through the processor on it, enables instant location
tracking of cargo. The location tracking device sends the location information received from
the GPS module to the server via the Wi-Fi module on the device. The operator using the
system can get the location record of the device associated with the desired cargo.
Furthermore, a desktop application was also developed in the study, which receives the
credentials of the device, installs the device, and updates the existing information on the
device. The software of the IoT platform can also perform operations such as "save location"
and "show saved location™. Since the created I0T device is in a special storage box where the
cargo is transported, it can be used for product-based tracking of especially valuable cargo.

Keywords: lot, GPS, Arduino, RestApi
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ABSTRACT

Traditional search boxes, which are widely used in e-commerce marketplaces, can not return
results without pressing the search button and do not offer users the ability to filter during
search operation. In addition, when product names are misspelled or incomplete in search
boxes, users are not offered functions to understand the product names to be written and
display the correct products. At this point, from the moment the user enters the word he/she is
searching for, providing search results continuously and quickly, guiding the user correctly
and suggesting alternatives with filters improve both the user's shopping experience and the
relevance of the marketplace. This study aims to develop a text classification model based on
Turkish - Bidirectional Encoder Representations from Transformers (BERT) to analyze the
terms entered in the search box that are linguistically acceptable and have commercial value
to increase the reach and sales of products. The dataset has been collected from the customers
of Trendyol.com and created with respect to the number of words as unigram, bigram, trigram
and fourgram. F1- score has been used to measure the performance of the developed model.
As a result of model training and testing on 45K and 8K data, respectively, an F1-score of
0.93 has been obtained. In summary, the model developed in this study significantly increases
customer satisfaction, product access and sales on Trendyol.com.

Keywords: Search Suggestion, Natural Language Processing, Machine Learning
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INTRODUCTION

E-commerce marketplace is the term for online platforms set up by third parties on the
Internet to bring sellers and buyers together, where sellers open stores and upload their
products, and consumers evaluate and purchase corresponding products. In recent years, the
number of e-commerce marketplaces has increased due to evolving technology and changing
consumer shopping habits.

In marketplaces, search boxes are used so customers can quickly enter the website and find
what they are looking for easily. In these search boxes, customers can access products by
typing a few words about the products they want to review. However, most search boxes work
according to simple logic. For example, if the product name is wrong or missing, it will not
return any results, causing the user to leave the marketplace.

At this point, from the moment the user enters the word he/she is searching for, providing
search results continuously and quickly, guiding the user correctly and suggesting alternatives
with filters improve both the user's shopping experience and the relevance of the marketplace.
This study aims to develop a text classification model based on Turkish - Bidirectional
Encoder Representations from Transformers (BERT) to analyze the terms entered in the
search box that are linguistically acceptable and have commercial value to increase the reach
and sales of products.

This paper is organized as follows: Section 2 presents related literature. Section 3 provides
details on dataset generation. Methodology and details of the classification models are given
in Section 4. Results and discussion are presented in Section 5. Section 6 concludes the paper.

LITERATURE REVIEW

(Gonzalez-Carvajal, S., & Garrido-Merchan, 2020) presented BERT and reviewed classical
NLP approaches. They empirically tested experiments dealing with different scenarios of the
behavior of BERT against the traditional TF-IDF vocabulary fed to machine learning
algorithms. Experiments showed the superiority of BERT and independent of the
characteristics of the NLP problem, such as the language of the text. (Kamath et al, 2018)
created multiple classifiers for document classification and compared their accuracy on raw
and processed data. Multiple traditional machine learning techniques like Naive Bayes,
Logistic Regression, Support Vector Machine, Random Forest Classifier and Multi-Layer
Perceptron were used for the classification of documents. Along with this, deep learning
techniques such as Convolution Neural Network were also used to classify the data and its
accuracy is compared with that of traditional machine learning techniques. (Kondratyuk,
2019) used the multilingual BERT model and apply several fine-tuning strategies introduced
by UDify demonstrating exceptional evaluation performance on morpho-syntactic tasks.
Results showed that fine-tuning multilingual BERT on the concatenation of all available
treebanks allows the model to learn cross-lingual information that is able to boost
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lemmatization and morphology tagging accuracy over fine-tuning it purely
monolingually.(Luo, 2021) implemented the Support Vector Machines (SVM) model in
classifying English text and documents. Two analytical experiments were done to check the
selected classifiers using English documents. Experimental results performed on a set of 1033
text documents present that the Rocchio classifier provided the best performance results when
the size of the feature set is small while SVM outperformed the other classifiers. (Miao et al.,
2018) designed a Chinese news text classification system model. In the classifier training part,
they compared the classification algorithm with K-nearest Neighbor, Naive Bayes, and
Support Vector Machine. The experimental conclusion showed that the Chinese news text
classification system can get satisfactory results based on the machine learning algorithm.
(Mikhailov et al., 2022) introduced the Russian Corpus of Linguistic Acceptability
(RuCoLA), built from the ground up under the well-established binary LA approach.
RuCoLA consists of 9.8k in-domain sentences from linguistic publications and 3.6k out-of-
domain sentences produced by generative models. They described the data collection protocol
and presented a fine-grained analysis of acceptability classification experiments with a range
of baseline approaches. (Nugroho et al., 2021) examined the effectiveness of fine-tuning
BERT for sentiment analysis using two different pre-trained models. Besides the multilingual
pre-trained model, they used the pre-trained model that has been trained in Indonesian. The
experimental results showed that pre-trained models trained in Indonesian had better average
accuracy on lexicon-based data. (Shang et al., 2018) proposed a novel framework for
automated phrase mining, AutoPhrase, which supports any language as long as a general
knowledge base (e.g., Wikipedia) in that language is available while benefiting from, but not
requiring, a POS tagger. Compared to the state-of-the-art methods, AutoPhrase had shown
significant improvements in both effectiveness and efficiency on five real-world datasets
across different domains and languages. (Zhang et al., 2022) proposed a novel context-aware
method, called ConPhrase, for quality phrase mining under distantly supervised settings.
Specifically, ConPhrase formulated phrase mining as a sequence labeling problem by
considering local contextual information and also incorporated distant supervision methods to
automatically generate labeled data. Experimental results showed that contextual information
is indispensable for phrase mining and context-aware methods performed significantly better
than state-of-the-art approaches on three publicly available datasets. (Warstadt et al, 2019)
investigated the ability of artificial neural networks to judge the grammatical acceptability of
a sentence, with the goal of testing their linguistic competence. They introduced the Corpus of
Linguistic Acceptability (CoLA), a set of 10,657 English sentences labeled as grammatical or
ungrammatical from published linguistics literature. All models that were tested performed far
below the human level on a wide range of grammatical constructions.

DATASET GENERATION
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A dataset consisting of 53K rows, 45K for training and 8K for testing, has been collected
from the customers of Trendyol.com and created with respect to the number of words as a
unigram, bigram, trigram and fourgram.

METHODOLOGY

A pre-trained BERT based model with 35 GB of data in Turkish has been used for text
classification to extract seller performance and areas for improvement from product reviews.
The BERT model has been trained on 45K and tested 8K data.

The model BERT maps a query and a set of key-value pairs to an output. Vectors are formed
to express the correlation between the query, the keys, the values, and the output itself. The
output is calculated by the weighted sum of the values. The weight assigned to a value is
calculated based on the compatibility ratio with the key corresponding to the query. The
model BERT processes a text both from right to left and from left to right, so it can learn the
relationships between the elements of the text. In the training phase, the MLM (Masked
Language Modelling) and NSP (Next Sentence Prediction) techniques are used. The MLM
technique attempts to predict masked words based on overt (unmasked) words. In this
technique, the words in the sentence are analysed and estimated. The NSP technique examines
the relationship of sentences to each other by looking at the relationship of a sentence to the
sentence that follows it. Structures created using the BERT model require a pre-trained model.
(Stikrii et al., 2021)

RESULTS AND DISCUSSION

In this study text classification models have been created for search box suggestions. F1-
score has been used to measure the performance of the developed model. An F1-score of 0.93
has been achieved.

As a result of this study,

- Suggestion words have been produced in accordance with Turkish sentence rules and
created by using the combinations of category, brand, gender, and frequently used product
filters.

— Store names of sellers with seller stores have been added to the suggestion pool to be
directed to the store.

- Suggestion words have been created for special pages such as campaigns, special days,
and in-site applications and added to the suggestion pool.

- The developed model significantly has increased customer satisfaction, product access
and sales on Trendyol.com.

CONCLUSION
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In this study, the Turkish BERT classification model has been trained to analyze the terms
entered in the search box that is linguistically acceptable and have commercial value to
increase the reach and sales of products. An F1-score of 0.93 has been achieved. As a result of
this study, Suggestion words have been produced in accordance with Turkish sentence rules
and created by using the combinations of category, brand, gender, and frequently used
product filters. Also, the developed model significantly has increased customer satisfaction,
product access and sales on Trendyol.com.
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OZET

Gilinlimiizde hala gelismekte olan teknolojinin insan yasami iizerinde sagladigi faydalar her
gecen giin artmaktadir. Ozellikle 2020 yilinda yasanilan pandemi siirecindenden sonra insan
iligkilerindeki yakin temastan kacinilmasi zorunlu hale gelmistir. Bu siirecte ¢esitli kamu veya
0zel hizmet alanlarinda olabildigince uzaktan calisma esas alinmistir. Bu uzaktan calisma
stirecini gergeklestirmek i¢in ise en etkin yol teknoloji olmustur. Teknoloji her alanda oldugu
gibi tip alaninda da ¢esitli uygulamalarda yiiksek oranda dogruluk ve hassasiyet isteyen
bircok karmasik problemleri ¢ozmek i¢in tan1 ve tedavi amaciyla yaygin sekilde
kullanilmaktadir. Dogal olarak saglik personelinin hasta ile temas olmadan uzaktan ¢aligmasi
saglik sektoriiniin her alaninda miimkiin olmamakla beraber temasi en aza indirmek
miimkiindiir. Bu tez ¢aligmasinda siniflama algoritmasi kullanilarak ortopedi alaninda yapilan
diz protez ameliyatlarinin tan1 asamasinda mesleki tecriibeleri daha az olan yeni mezun
hekimlere veya ortopedi branst bulunmayan saglik kuruluslarindaki diger brans veya
pratisyen hekimlerine daha hizli ve dogru karar vermede yardimci olabilecek bir program
gelistirmek amaglanmaktadir. Calismada diz eklem direkt grafilerinden (X-Ray)
convolutional neural network (CNN) derin 6grenme yontemi kullanilarak dizde olusan
osteoartritlerin(OA) sebep oldugu gonartroz evresinin siniflandirmasi yapilmaktadir.
Gonartroz evresini siniflandirmak i¢in Kellgren-Lawrance(KL) skalast kullanilmaktadir.
Calismada yaslar1 45 ile 75 arasinda degisen 732 hasta ve saglikli bireylerin sag ve sol
dizlerinden elde edilen 1464 X-Ray gorintisii kullanilmaktadir. Egitim i¢in kullanilan
gorlintii adlar1 ve etiketleri(gonartroz evreleri) CSV formatindaki dosyada toplanmistir.
Tahmin degerlerindeki genel basar1 oran1 %99 olarak sonuglanmistir. Kesinlik degerleri; evre
0 ve evre 1 icin %98, evre 2, evre 3 ve evre 4 i¢in ise %100 dogruluk oraninda hesaplanmustir.

Anahtar Kelimeler: gonartroz, makine 6grenmesi, yapay sinir aglari, evrisimli sinir aglari
(ESA).
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ABSTRACT

Today, the benefits of developing technology on human life are increasing day by day.
Especially after the pandemic process experienced in 2020, it has become imperative to avoid
close contact in human relations. In this process, remote working as much as possible in
various public or private service areas is based. The most effective way to realize this remote
working process has been technology. Technology is widely used for diagnosis and treatment
to solve many complex problems that require high accuracy and precision in various
applications in the field of medicine, as it is in every field. Naturally, it is not possible for
health personnel to work remotely without contact with the patient in all areas of the health
sector, but it is possible to minimize contact. In this thesis, it is aimed to develop a program
that can help newly graduated physicians with less professional experience in the diagnosis of
knee osteoarthritis surgeries performed in the field of orthopedics, or other branches or
general practitioners in health institutions that do not have an orthopedics branch, in making
faster and more accurate decisions by using the classification algorithm. In this study,
gonarthrosis stage caused by knee osteoarthritis (OA) is classified by using deep learning
method from knee joint direct radiographs (X-Ray) and convolutional neural network (CNN).
The Kellgren-Lawrence(KL) scale is used to classify the stage of knee osteoarthritis. In the
study, 1464 X-Ray images obtained from the right and left knees of 732 patients and healthy
individuals aged between 45 and 75 are used. Image names and tags (knee osteoarthritis
stages) used for training were collected in a CSV format file. The overall success rate in the
prediction values results in 99%. Precision values; It was calculated with an accuracy rate of
98% for stage 0 and stage 1, and 100% accuracy for stage 2, stage 3 and stage 4.

Keywords: knee osteoarthritis, machine learning, artificial neural networks, convolutional
neural networks(CNN).
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OZET

Cizelgeleme problemi iiretim siireglerinin planlama ve yonetiminde ¢ok kritik bir dneme
sahiptir. Atolye tipi ¢izelgeleme problemi ise ¢izelgeleme problemleri igerisinde NP-Zor
olarak tanimlanan bir problem tiirlidiir. Evrimsel yaklagimla her iterasyonda en iyi ¢dziime
ulagmay1 amaglayan Genetik algoritmalar bu problemin ¢6ziimii igin onerilen farkli yontemler
arasinda yer almaktadir. Genetik algoritmalarda zaman karmasiklig1 6zellikle kullanicilar
acisindan en Onemli parametrelerden birisidir. Bu nedenle aragtirmacilar zaman
karmagikligini en aza indirgemek igin genetik algoritmalar iizerinde farkli yaklagimlar ortaya
koymaktadir. Bu ¢alismada, at6lye tipi ¢izelgeleme probleminde zaman karmasikligini en aza
indirgemek amaciyla kullanilan yaklagimlar karsilagtirmali olarak analiz edilmistir.
Calismada, bir genetik algoritma ¢dzliimii tasarlanmistir. Tasarimda, Genetik algoritmanin
popiilasyon olusturma evresinde rastgele is secimi, Kalan Islerin Cogu (Most Work
Remaining - MWR), ve Kalan Islemlerin Sayis1 (Most number of Operations Remaining -
MOR) yaklasimlar1 kullanilmigtir. Caprazlama ve mutasyon islemleri i¢in Oncelik Koruma
Sirasina Dayali Caprazlama (Precendence Preserving Order-based Cross-over - POX) ve
Oncelik Korumali Mutasyon (Precendence Preserving Shift mutation - PPS) teknikleri
kullanilmistir. Kullanilan bu tekniklerin algoritmanin ¢alisma zamanina olan etkileri
incelenerek bu tekniklerin farkli agirliklarla kullaniminin algoritmanin ¢aligma performansina

olan katkis1 karsilagtirilmistir.

Anahtar Kelimeler: Meta sezgisel, Is atdlyesi problemi, Genetik algoritmalar, Zaman
karmasikligi, Cizelgeleme Problemi

Proceedings Book 12 ! www.aegeanconference.com
__ __




INTERNATIONAL AEGEAN CONFERENCES

ON INNOVATION TECHNOLOGIES & ENGINEERING-VII
April 26-27, 2023

ABSTRACT

The scheduling problem has a critical importance in the planning and management of
production processes. Job-Shop Scheduling Problem is a problem type defined as NP-Hard
among scheduling problems. Genetic algorithms, which aim to reach the best solution in each
iteration with the evolutionary approach, are among the different methods proposed for the
solution of this problem. Time complexity in genetic algorithms is one of the most important
parameters, especially for users. Therefore, researchers present different approaches on
genetic algorithms to minimize time complexity. In this study, the approaches used to
minimize the time complexity in the job-shop scheduling problem were analyzed
comparatively. In the study, a genetic algorithm solution was designed. In the design, random
job selection, Most Work Remaining (MWR), and Most Number of Operations Remaining
(MOR) approaches were used in the population generation phase of the genetic algorithm. For
crossover and mutation operations, Precendence Preserving Order-based Cross-over (POX)
and Precendence Preserving Shift Mutation (PPS) techniques were used. The effect of these
techniques on the running time of the algorithm was examined and the effect of using these
techniques with different weights on the running performance of the algorithm was compared.

Keywords: Metaheuristic algorithms, Job-shop scheduling problem, Genetic algorithms,
Time complexity.

1.GIRIS

Cizelgeleme problemi iiretim siireglerinin planlama ve yonetiminde c¢ok kritik bir 6neme
sahiptir. Belirlenen biitiin kisitlar1 karsilayan optimum sonuca belirli performans kriterlerini
de karsilayarak ulagsmak bu problemin zorlayici tarafidir.  Cizelgeleme problemleri
icerisindeki en dnemli problemlerden birisi de literatiirde Atdlye Tipi Cizelgeleme Problemi
(Job-Shop Scheduling Problem) olarak adlandirilan problemdir. Atdlye tipi ¢izelgeleme

probleminin ¢dziimii i¢in literatiirde bircok yontem denenmistir.

Ik defa atlye tipi cizelgeleme problemini akademik anlamda NP-Complete bir problem
olarak bu calismada tanimlanmistir [3]. Thompson and Jensin ilk defa atdlye tipi ¢izelgeleme
problemini akademik anlamda tanimlamis ve bu algoritmanin ¢6zliimii i¢in bir veri seti
olusturmustur. Bu veri seti daha sonra literatiirde yapilan c¢alismalarda kullanilan
yaklagimlarin test edilmesi agisindan dnemli bir yap1 tast olmustur [2]. Sabuncuoglu ve Bayiz
151n arama algoritmasi ile literatlirde kullanilan veri setlerinde bilenen en iyi sonuglara gore
ortalama yiizde 4.26 lik bir hata pay1 ile nemli sonuglar elde etmistir [6]. Yang ve arkadaslari
klon se¢imi tabanlt memetik algoritma kullanarak ayni veri setlerinde yiizde 0,4 gibi ¢ok az
bir hata pay ile atdlye tipi ¢izelgeleme problemi ¢oziimiinde onemli sonuglar elde etmistir
[8]. Bu ¢alismalara ek olarak genetik algoritma kullanarak 6nemli sonuglar elde eden
calismalar da mevcuttur. Ren Qing-dao-er-ji ve Wang hibrit bir genetik algoritma yaklagimi
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gelistirerek Yang’in yapmis oldigugu ¢alismaya gore yiizde 0,02 gibi bir iyilestirmeli sonug
elde etmistir [7]. Pezella ve arkadaglar1 esnek atolye tipi ¢izelgele problemini ¢éziimii i¢in
genetik algoritma tasarlamislardir [5]. Bu algoritma tasarimi igerisinde populasyonun
olusturulmasinda Kalan Islerin Cogu (Most Work Remaining -MWR), Kalan Islemlerin
Sayist (Most Number Of Operation Remaining-MOR) yaklasimlar1 kullanilmistir.  Ayrica
caprazlama islemi i¢in Oncelik Koruma Sirasina Dayali Caprazlama (Precedence Preserving
Order-based Crossover-POX) [5] ve mutasyon islemi icin Oncelik Korumali Mutasyon
(Precedence Preserving Shift Mutation -PPS) [4] teknigi kullanilmistir. Yapilan ¢alismada bu
tekniklerin farkli oranlarda kullaniminin gelistirilen genetik algoritmanin ¢alisma zamanina

etkisi incelenmistir.

Bu yontemler arasinda oldukca etkili sonuglar iireten yoOntemlerden birisi de genetik
algoritmadir. Genetik algoritma (GA) her bir iterasyonda daha iyiye ulasarak optimum
sonucu elde etmeyi amaglayan meta sezgisel bir algoritmadir. Sezgisel algoritmalarda kisitlar
ve girdi sayisi arttikga optimum sonuca ulagsmak igin gegen siire 6nemli bir kisittir. Bu
caligmada i atolyesi problemi icin bir genetik algoritma tasarimi Onerilmistir. Bu
algoritmanin asamalarinda kullanilan c¢esitli yontemlerin algoritmanin optimum sonucu
bulmak i¢in gegen caligma zamanina etkisi incelenmistir. 2. boliimde literatiirde is atdlyesi
probleminin ¢dziimii i¢in kullanilan yaklagimlar incelenmis ve kullanilan genetik algoritma
coziimlerinde performans iyilestirmesi i¢in kullanilan metotlar analiz edilmistir. 3. boliimde
onerilen genetik algoritma yaklasimi ve kullanilan teknikler agiklanmigtir. 4. boliimde farkli

parametrelerin sonuca etkisi karsilastirilarak analiz edilmistir.
2. GA ILE ATOLYE TiPi CiZELGELEME PROBLEMI COZUMU

Atolye tipi ¢izelgeleme problemi temelde n tane farki igin m tane makine {lizerinde belirli
kisitlar1 saglayacak sekilde calismasini tanimlamaktadir. Her isin m tane operasyondan
olustugunu diisiiniirsek bu problemin ¢dziimii asagidaki kisitlar1 karsilamak zorundadir. Is ve
makineler igin karsilanmasi gereken kisitlar sunlardir:

° Bir i ayn1 makinede sadece bir kez calistirabilir.

° Farkli islerin operasyonlar1 arasinda herhangi bir siralama s6z konusu degildir.

° Herhangi bir operasyonun ¢aligmamasina izin verilmez

° Her is belirli bir anda yalnizca bir makinede ¢alisabilir

° Her isin operasyonlar1 kendi icerisinde verilen zaman siralamasina gore g¢alismak
zorundadir.

GA evrim fikrinden yola ¢ikarak olusturulmus optimum sonuca daha yakin olan ¢éziimlerin
sonraki jenerasyonlara aktarilmasi mantigina gore isleyen bir algoritmadir. Baslangig
popiilasyonunun olusmasiyla her seferinde iteratif bir sekilde yeni nesiller olusturarak

Proceedings Book 14 ! www.aegeanconference.com
__ __




INTERNATIONAL AEGEAN CONFERENCES

ON INNOVATION TECHNOLOGIES & ENGINEERING-VII
April 26-27,2023

optimum sonucu bulmay1 hedefler. GA iiretilen her yeni nesil bir 6nceki nesle gére optimum
sonuca daha yakin kromozomlar igermektedir. Bu ¢alismada is at6lyesi ¢izelgeleme problemi
icin bir genetik algoritma yaklagimi tasarlanmistir. Tasarlanan bu algoritma bir¢ok farkli is
atolyesi problemi 6rnegi icin kullanilabilmektedir. Fakat bu ¢alismada Sekil 1’te verilen
problem igin olusturulan genetik algoritmada kullanilan farkli tekniklerin zaman
karmagikligina olan etkisi aragtirllmigtir. Verilen problem 3 makine ve 3 isten olugsmaktadir.
0.isin kendi igerisinde 3, 1.isin 3 ve 2.isin ise 2 tane operasyonu bulunmaktadir. Problem 12
saatlik bir zaman dilimi igerisinde calismakta ve 12 saatlik ¢alisma zamani igerisinde biitiin
islerin yerlestirilmesi gerekmektedir. Her isin operasyonlar1 arasinda ¢alisma onceligi Sekil

1’de yer alan sirayla olmalidir.

1 2 3 4 5 6 7 8 9 10 11 12

Sekil 1. Bu calismada ele alinan ¢izelgeleme problemi [12].

Ornekte, 0. isin ii¢ gorevi vardir. Ilki (0, 3), 0, 3 birim olarak makine 0'da islenmelidir.
Ikincisi (1, 2), makinenin 1. cihazinda 2 zaman birimi seklinde islenmelidir. Toplamda sekiz

gorev vardir. Sekil 1’te verilen ¢6ziim tiim kisitlar1 saglayan optimum bir ¢6ziim 6rnegidir.
2.1 i1k Popiilasyonun Olusturulmasi

Algoritmanin genelinde kullanilacak olan popiilasyondaki kromozom sayisi belirlendikten
sonra bu sayida kromozom belirtilen kurallara gore olusturulmustur. Kromozom sayisinin
caligma zamanina etkisi de bu ¢alismada incelenmistir. N sayida kromozom olusturulurken

belirli oranlarda asagida kisaca aciklanan 3 teknikten yararlanilmistir. Bunlar;

i) Rastgele is secimi: Islerin makinelere atamasi ve calisacagi zaman araligi rastgele
secilmistir [5].

i) Kalan Islerin Cogu (MWR): Burada kromozomlar olusturulurken énce ¢alisma zamani
en fazla olan operasyonlara oncelik verilir. Yani operasyonlar ¢alisma zamani en fazla olan
operasyondan en az olana gore siralandiktan sonra, 6nce calisma zamani en fazla olan
operasyona makine ve galisacagi zaman araliginin atamasi yapilir [9].

iii)  Kalan Islerin Sayis1 (MOR): Burada kromozomlar olusturulurken en ¢ok operasyona

sahip olan islere dncelik verilerek makine ve ¢alisacagi zaman araliginin atamasi yapilir [9].
2.2 Kodlama

Algoritma igerisinde kromozom ve popiilasyon kavramlarinin ifade edilmesi i¢in kullanilan

bir veri modeli bulunmaktadir. Sekil’de agiklanan problemin optimum ¢6ziim kiimesi
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elemanlarindan bir Ornegi Esitlik 1’de gorildiigii gibi matematiksel gosterimle ifade
edilmistir.

o
[(010,M0),(000,M0),(020,M1),(012,M1),(001, M1),(011,M2),(021,M2),(002,M2
1)

Bu ¢alismada nesne yonelimli programlama altyapisi ile Java programlama dili kullanilmstir.
Bu kapsamda her bir kromozom (bir ¢6ziim 6rnegi) Sekil 2°de java sinifi ile temsil edilmistir.
Calisan operasyonun galisacagi makine, hangi sirada ¢alisacagi, hangi zaman dilimi igerisinde
calisacag bilgileri tek bir sinif igerisinde tutulmustur. Kromozomlar listesi ise popiilasyonu
olusturmaktadir. Uretilen bir sonraki nesillerde daha iyi sonuca yakinsayan kromozomlar
listesini ifade etmektedir.

class Task {
1 usage
final int machine;
1 usage
final int startTime;
1 usage
final int stopTime;
1 usage
final int duration;
1 usage
final int jobMum;
1 usage
final int precedencelob;
1 usage

final int id;

no usages
public Task(int id, int startTime, int stopTime, int machine, int duration, int jobNum, int precedenceJob) {
this.machine = machine;
this.startTime = startTime;
this.stopTime = stopTime;
this.duration = duration;
this.jobNum = jobNum;
this.precedencedob = precedencelob;
this.id = id;

Sekil 2. Algoritma igerisindeki kromozomun Java sinifi gosterimi

2.3 Uygunluk Fonksiyonu ve Sec¢ilim

Uygunluk fonksiyonu iki temel kisit iizerinden degerlendirilmistir. Islerin dogru makineye
atanip atanmadi81 kontrolii ve bir isi olusturan operasyonlarin dogru sirada ¢alisip calismadigi
kontroliidiir. Bir kromozom igerisinde kisitlara uymayan her bir operasyon i¢in uygunluk
fonksiyonu 0’dan baglatilarak 1 arttirllir. En uygun ¢6ziim bulundugunda uygunluk
fonksiyonunun 0 olmasi beklenir.
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Uygunluk fonksiyonlar1 hesaplanmis popiilasyondan iki genin se¢ilmesi islemi ig¢in farkli
teknikler kullanilmistir. Bu tekniklerin farkli oranlarda kullanilmasinin sonuca etkisi de
arastirtlmistir. Segilim igin ikili turnuva, N-boyutlu (N-Size) turnuva, lineer siralama ve rulet
tekerlegi teknikleri kullanilmugtir.

Ikili turnuvada caprazlanma igin gereken iki gen rastgele secilirken, N-Size turnuvada
caprazlama i¢in sec¢ilen bireyler rastgele sayida birey arasindan se¢ilmektedir [1].

Lineer siralamada popiilasyon igerisindeki kromozomlar ceza puani en azdan ¢oga dogru
siralanir. Esitlik 2 ile verilen 1. Elemanin secilme olasiligina gore ceza puani diisiik olanin

secilme ylizdesi daha fazla olacak sekilde 2 genin se¢ilmesi saglanir [1].

pi=—0_ i=1,...,N )

TON(N+1)

Rulet Tekerlegi tekniginde popiilasyon igerisindeki kromozomlar ceza puani ile ters orantili
olacak sekilde bir ¢arka atilir ve kromozomlarin bu sekilde dagitildig: ¢arktan rastgele 2 gen
secilir. Sekil 3’te 6rnek bir rulet tekerlegi goriilmektedir.

m Ceza Puani 10

W Ceza Puani 6

Ceza Puani 3

CezaPuani 1

Sekil 3. Ornek rulet tekerlegi
2.4 Caprazlama ve Mutasyon

Caprazlama ve mutasyon islemleri atama ve siralama olmak Ttzere iki baslikta

degerlendirilmektedir. Atama icin asagida sunulan 4 yontem kullanilmistir.

° Atamaya Dayali Caprazlama: Segilen iki gendeki operasyonlar ebeveynlerden rastgele
segilir.

° Atamaya Dayali Mutasyon: Ebeveynlerden birinden rastgele secilen bir operasyon
degistirilir.

° Akilli Mutasyon: Ebeveynlerden birinden degistirilecek olan operasyon uygunsa
maksimum is yiikii olan makine ile minimum is yiikii olan makine arasinda degistirilir [5].
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Operasyonlarin siralamasi i¢in kullanilan ¢aprazlama ve mutasyon islemleri i¢in asagidaki

metotlar kullanilmistir:

° Oncelik Koruma Sirasma Dayali Caprazlama (Precedence Preserving Order-Based
Crossover- POX) : Bu ¢aprazlama tekniginde 2 ebeveynden iki ¢ocuk olusmaktadir. Bir
operasyonun ait oldugu ise ait tim operasyonlar zaman siralamasi korunarak 1. Cocugu
aktarilir. Belirlenen diger ise ait olan biitiin operasyonlar diger ebeveynden sirasi korunarak
l.¢ocugu aktarilir. 2.cocugun siralamasi yapilirken 1. Cocuk i¢in yapilan islemlerin aynisinin
tersi olacak sekilde islemlerin sirasi korunarak tekrarlanir [9]. Sekil 4’te POX Y onteminde ilk

cocugun olusumu goriilmektedir.

foevent |2 [7 [6 [3 [1 [5 |4 |8 |
5 T2 [7 [7 ]2

Cocukl

4

Ebeveyn2

Sekil 4. POX Yonteminde ilk ¢ocugun olusumu [10].

° Oncelik Korumali Mutasyon (Precedence Preserving Shift Mutation - PPS) :
Ebeveynlerden birinden rastgele secilen operasyondaki ¢aligma zamani siralama kisit1 dikkate
alinarak miimkiinse baska bir yere alinir. Buradaki mutasyon islemi sadece ¢dziim kalitesini

gelistiriyor ise uygulanir [4].
3. BULGULAR VE DEGERLENDIRME

Bu calisma verilen bir problemin ¢6ziim zamanini iyilestirmek i¢in kullanilan farkli teknikler
analiz edilmistir. Genetik algoritmalar sezgisel algoritmalar oldugu i¢in algoritmanin tek bir
ciktis1 bulunmamaktadir. Yani algoritma her calistiginda farkli c¢iktilar alinmaktadir. Bu
noktada sonuclarin daha saglikli analiz edilebilmesi i¢in Monte Carlo Simiilasyonu
tekniginden yararlanilmigtir. Bu teknik temelde yapilan bir¢ok farkli denemede elde edilen
ciktilarin ortalamasini alarak ozellikle sezgisel algoritmalar i¢in daha dogru sonuglar bulmay1
amaglamaktadir [11]. Yapilan c¢alismada deneme sayist 1000 ile sinirlandirilmistir ve
denemelerdeki sonuclarin ortalamast alinmistir. Algoritmanin c¢alisacagi maksimum
jenerasyon sayist 2000 ile smirlandirilmistir. Yani 2000 jenerasyonda da optimum sonucu
bulamadig: takdirde algoritma sonlandirilmistir. Farkli popiilasyon olusturma yontemleri ile
farkli secilim yontemlerinin algoritmanin optimum c¢éziimiiniin bulunma zamanina etkisi

Sekil 5°te verilmistir.
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Optimum Sonuca Ulasilan Jenerasyon(1000 Deneme)

2500

1000 2000 2000 2000 2000 2000
2000
1500
1027 gd5 1015
1000 875 830 857
- |||I |||I I||I
a
Random Initialization MWR MOR
m Binary Tournement Selection 2000 2000 2000
m M-5ize Tournement Selection 2000 2000 2000
Linear Ranking Selection 875 830 a7
m Roulete Whele Sdection 1027 g5 1015
M Binary Tournement Selection B N-Size Tournement Selection Linear Ranking Selection M Roulkete Whele Selection

Sekil 5. Popiilasyon olusturma ve se¢ilim yontemlerinin ¢alisma zamanina etkisi

Buna ek olarak Oncelik Korumali Mutasyon (PPS) yonteminin kullanimi sonuca olumlu
katkida bulunmustur. Sekil 6’da gosterildigi gibi en iyi sonucu veren tekniklere ek olarak
kullanilan Oncelik Korumali Mutasyon (PPS) ¢alisma zamanina olumlu etkide bulunmustur.

Optimum Sonuca Ulasilan Jenerasyon(1o00 Deneme)

900 830

690

Linear Ranking, MWR
m POX mPOX+PPS

Sekil 6. Popiilasyon olusturma ve segilim yontemlerinin ¢alisma zamanina etkisi

Bu calismanin sonuglari, atdlye tipi ¢izelgeleme problemi icin genetik algoritmalarin etkili bir
¢Oziim yontemi oldugunu gostermistir. Ayrica, farkli popiilasyon olusturma, ¢aprazlama ve
mutasyon tekniklerinin etkisi karsilastirilarak, en iyi sonucu veren yontemler belirlenmistir.
Bu sonuglar, benzer problemler icin ¢oOziim arayisinda olan arastirmacilarin islerini
kolaylastiracaktir. Bu ¢alismanin kapsami sinirlidir ve daha biiyiik 6lgekli ve karmasik atdlye
tipi ¢izelgeleme problemlerinin ¢oziimii i¢in daha farkli yontemlerin arastiriimasi
gerekmektedir. Ozellikle paralel genetik algoritma ve kiimeleme algoritmalarinin performansi
da degerlendirilebilir.

4. SONUC

Bu calismada atolye tipi ¢izelgeleme problemi igin bir genetik algoritma onerilmistir.
Calismada kullanilan popiilasyon olusturma, ¢aprazlama ve mutasyon teknikleri arasinda en

iyl sonucu veren kombinasyonlar belirlenmistir. Caligmanin sonucunda, Oncelik Koruma
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Sirasina Dayali Caprazlama (POX) caprazlama ve Oncelik Korumali Mutasyon (PPS)
mutasyon tekniklerinin kullaniminin, ¢6ziim kalitesi ve islem siiresi agisindan en iyi sonuglari
verdigi gorliilmiistiir. Bununla birlikte islem siiresinin hizli olmas1 dncelikli kriter oldugunda,
Kalan Islerin Cogu (MWR) popiilasyon olusturma ydntemi en iyi sonuglar1 vermistir. Segilim
yontemleri igerisinde de Lineer Siralama yontemi en iyi sonuglar1 vermistir. Caligsmada, atdlye
tipi ¢izelgeleme probleminin ¢éziimii i¢in genetik algoritmalarin etkili bir yontem oldugu ve
farkli tekniklerin kullaniminin ¢6ziim kalitesi ve islem siiresi agisindan onemli farkliliklar
yaratabilecegi goriilmiistiir.
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OZET

Gilinlimiizde, artan karayolu ag1 ve ara¢ teknolojisindeki gelismeler sayesinde, insanlar daha
konforlu seyahat edilebilmektedir. Yol ag yapisinin artmasi ile birlikte asfalt yol
kaplamalarinda baglayict gorevi goren bitim malzemesinin, yenilenemeyen bir kaynak
olmasindan dolayi, yerine gecebilecek ya da bitimii modifiye edebilecek malzemeler
aranmaya baslanmistir. Arastirmacilar asfalt yol kaplamalarinin performansini arttiracak ayni
zamanda maliyeti azaltacak, siirdiiriilebilir ¢esitli modifiyerler bulmuslardir.

Calisma kapsaminda bitiimii modifiye edici siirdiiriilebilir, ekonomik, yol performansini
arttirabilecek, kullanilacak bitlim miktarin1 azaltabilecek bir malzeme arayis1 i¢inde petrol yan

iirlinii olan kiikirt tercih edilmistir.

[zmir ili uygulama bélgesi olarak secilmistir. Meteoroloji Genel Miidiirliigii veri tabanindan
temin edilen hava sicaklik verileri, TUPRAS Aliaga/Izmir rafinesinden elde edilen B-50/70
penetrasyona sahip saf bitiim ve petrol yan {iriinii olan graniil boyutta kiikiirt kullanilmistir.

Superpave sistemine gdre Izmir iline ait 20 yillik sicaklik verileri, cografi konum bilgisi goz
oniine almarak, yolun hizmet Omrii boyunca karsilasabilecegi en yiiksek sicaklik tespit
edilmistir. Yolun sicaklik ve trafik kosullarina karst deforme olmasini 6nleyebilecek bitiim
icin Performans Dereceli(PG) baglayici sinifi belirlenmistir.

Petrol yan {iriinii kiikiirt kullanilarak olusturulan bitiimlii baglayicilardan, Izmir ili igin
yapilacak olan asfalt yol kaplamasina hem performans hem de ekonomik agidan uygun olacak
ylizdeyi belirlemek amaclanmistir. Bu dogrultuda petrol yan {iriinii olan kiikiirttiin bittimli
baglayicilarin reolojik ve fiziksel 6zellikleri {izerinde ne gibi etkiler yaratti§1 incelenmistir.
Petrol yan iiriinii olan kiikiirt malzemesi, B-50/70 penetrasyona sahip bitlimlerin her birine
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bitiim agirhiginin %30, %35, %40, %45 oranlarinda ilave edilmistir. Bu sekilde dort adet
kiikiirt katkili B-50/70 baglayici elde edilmistir.

Hazirlanan kiikiirt katkili baglayicilar lizerinde baglayicinin fiziksel 6zelliklerini belirlemek
icin penetrasyon ve yumusama noktasi deneyleri yapilmistir. Reolojik 6zelliklerini belirlemek
icin ise donel viskozimetre (RV), donel ince film halinde 1sitma (RTFO), dinamik kayma
reometresi (DSR) deneyleri yapilmistir.

Gergeklestirilen ¢alismalar sonucunda, agirlikca %45 oraninda kiikiirtle modifiye edilen
asfalt, geleneksel sicak karigim asfalta gore yol maliyetini 6nemli Ol¢iide diisiirmekte ve

bitiimiin performans sinifin1 6nemli 6l¢iide arttirmaktadir.

Anahtar Kelimeler: Kiikiirt Modifiyeli Bitiim, Kiikiirt Modifiyeli Asfalt, Ulastirma.

ABSTRACT

Today, thanks to the increasing road network and developments in vehicle technology, people
can travel more comfortably. With the increase in the structure of the road network, since the
bitumen material, which acts as a binder in asphalt road pavements, is a non-renewable
resource, materials that can replace or modify the bitumen have begun to be sought.
Researchers have found various sustainable modifiers that will increase the performance of
asphalt road pavements and reduce the cost at the same time.

Within the scope of the study, sulfur, which is a petroleum by-product, was preferred in
search of a bitumen modifier that is sustainable, economical, can increase road performance
and reduce the amount of bitumen to be used.

The province of Izmir was chosen as the application area. Air temperature data obtained from
the database of the General Directorate of Meteorology, pure bitumen with B-50/70
penetration obtained from the TUPRAS Aliaga/izmir refinery and granular sulphur which is a
petroleum by-product, were used.

According to the Superpave system, the highest temperature that the road can encounter
during its service life has been determined, taking into account the 20-year temperature data
of the province of Izmir and the geographical location information. Performance Grade (PG)
binder class has been determined for bitumen that can prevent the road from deforming
against temperature and traffic conditions.

It is aimed to determine the percentage of the bituminous binders formed by using sulfur,
which is a petroleum by-product, that will be suitable for the asphalt road pavement to be
constructed for Izmir, both in terms of performance and economy. In this direction, the effects
of sulfur, which is a petroleum by-product, on the rheological and physical properties of
bituminous binders were investigated. Sulfur material, which is a petroleum by-product, was
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added to each of the bitumen with B-50/70 penetration at the rates of 30%, 35%, 40%, 45% of
the bitumen weight. In this way, four sulfur added B-50/70 binders were obtained.

Penetration and softening point tests were performed on the prepared sulfur added binders to
determine the physical properties of the binder. Rotational viscometer (RV), Rolling Thin
Film Oven (RTFO) and Dynamic shear rheometry (DSR) tests were carried out to determine
its rheological properties.

As a result of the studies carried out, asphalt modified with sulfur at the rate of 45% by weight
significantly reduces the road cost compared to conventional hot mix asphalt and significantly
increases the performance class of the bitumen.

Keywords: Sulfur Modified Bitumen, Sulfur Modified Asphalt, Transportation.

GIRIS

Bitiim, esnek yol kaplamalarinda kullanilan, agregalart birbirine baglayan, viskoelastik ve
termoplastik bir malzemedir. Sicakliktan, trafik yiiklerinden ve yiikleme siirelerinden
etkilenir. Bunu daha iyi anlamak i¢in oncelikle elastik, plastik ve viskoz terimlerini bilmek
gerekmektedir. Elastik bir malzemeye yiik uyguladigimizda, yiik kalktigi zaman malzeme
eski haline doner. Plastik bir malzemeye yilik uyguladigimizda malzeme eski haline
donmeyecek, yiik karsisinda bir sekil degisimi meydana gelecektir yani kalic1 sekil degisimi
olusacaktir. Viskoz ise zamana bagli olarak meydana gelen deformasyonu temsil etmektedir.

Viskoelastisite, bitiimiin uygulanan yikler altinda viskoz ve elastik deformasyon
davraniglarini birlikte gostermesini ifade etmektedir. Bitimli malzemelere yiik etki ettiginde
deforme olmaya baslarlar. Ancak bu deformasyonun belli bir kism1 yiik kaldirildiginda geri
eski haline doner ve bu kisma elastik deformasyon denir. Yiikiin kaldirilmasi ile yine de
viskoz gibi davranig sergiliyorsa, bu kisim kalic1 deformasyon olarak adlandirilir.

Viskoelastik malzemeler, yiiksek ylikleme hizlarinda yani hizli tasitlarin etki ettigi kisa zaman
aralifinda elastik davranis gosterir. Diger bir deyisle yiiksek mukavemet sergiler. Diisiik
yiikleme hizlarinda yani yavas ya da duran tagitlarin etki ettigi, uzun zaman araliginda viskoz
davranig gosterir. Diger bir deyisle diisiik mukavemet sergiler. Orta yiikleme hizlarinda ise
orta elastik ile viskoz karigimin olusturdugu viskoelastik davranisi sergilemektedir.

Termoplastik malzemeler sicaklik artisindan etkilenirler. Sicaklik artis1 sonucunda bitiimiin
polimer zincirleri zayiflar ve malzeme yumusayarak sekil alabilir hale gelir. Bitiim; ytiksek
sicaklik altinda viskoz, normal sicaklik altinda viskoelastik, diistik sicaklik altinda ise elastik
ozellik gostermektedir.

Asfalt yol kaplamalarinda meydana gelen yol bozuklarinin ¢ogunun olusum sebebi bitlimiin
viskoelastik ve termoplastik bir malzeme olmasindan kaynaklanmaktadir. Bu nedenle
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bitimiin sicaklik ve trafik yiikleri altindaki davranislar1 f{izerine ¢esitli arastirmalar
yapilmaktadir (Glinay, 2023).

Arastirmacilar, asfalt yol kaplamasmin o6zelliklerini iyilestirecek, sicaklik ve yiliklemeler
karsisinda zamanla olusacak yol bozulmalari en aza indirebilecek katki malzemeleri
aramaktadir. Bu c¢alisma kapsaminda petrol yan iiriini kiikiirt malzemesi kullanilarak,
bitlimiin yiiksek sicaklik davranisinin 1iyilestirilmesi hedeflenmistir. Yiiksek sicaklik
performansinin iyilesmesi sonucu asfalt yol kaplamasinda kalici deformasyon dedigimiz
tekerlek izi bozulmalar1 engellenmis olacaktir.

1.BiTUM PERFORMANSININ ARTTIRILMA iSTEGI

Giinden giine artan trafik hacmi, artan dingil yiikleri ve yasanan iklim degisiklikleri asfalt
kaplamanin Omriinii etkilemektedir. Bu nedenle geleneksel smiflandirmaya gore yapilmis
asfalt yollarda ongoriilenden daha erken zamanda bozulmalar meydana gelebilmektedir. Bu
durum bir yandan kaynak tiiketimine ve enerji kaybina neden olurken bir yandan da iilke i¢in

zaman ve ekonomik kayiplara neden olmaktadir.

Bitiimiin asfalt yol kaplamalar1 i¢in vazgeg¢ilmez bir malzeme olmasi, tlikenebilir haldeki
petrol rezervleri dikkate alindiginda, yakin gelecekte diinyanin artan ihtiyaclarmi
karsilayamaz bir hale gelebilir. Ayrica, petrol yoniinden zengin devletler ve petrol yoniinden
fakir devletler bitim paylagimi konusunda siyasi krizlere neden olup bitim fiyatlarim
etkilemektedir. Bu nedenle bitiim fiyatlar1 ¢ok istikrarsiz olma egilimi gostermektedir.
Ornegin 1970 kiiresel ekonomik krizin ardindan bitiim fiyatlar1 yaklasik 7 kat artis
gOstermistir.

Bu ylizden ki asfalt kaplamanin performansini iyilestirecek; kolay bulunabilir, ucuz,
stirdiiriilebilir, ¢gevre dostu kaynak arayis1 ortaya ¢ikmigtir. Fosil tiirevlerinin tamamen ya da
kismen yerini alabilecek, adezyon kuvvetini arttirabilecek baglayici madde arayist devam
etmektedir.

Asfalt yol kaplamalarinin hem trafik yiiklerine hem de hava kosullarina kars1 dayanikli olmasi
istenir. Bu performans: belirleyen malzeme bitiimdiir. Bu yiizden arastirmacilar daha c¢ok

bitiimii modifiye etmeye yonelmistir.

Calismalar kiikiirt kullaniminin kalic1 deformasyon performansini artirdigini géstermektedir.
Ayn1 zamanda karisimin karistirma ve sikistirma sicakligini da diistirmektedir. Bu da daha
diisiik maliyetlerde ve daha iyi performans gosteren karisim elde edildiginin kanitt
niteligindedir (Gedik ve Lav, 2016).

2.MALZEME VE METOT

Kiikiirt diger adiyla siilfiir, “S” simgesiyle gosterilir. Rengi limon sarisidir. Isitildiginda
yaklagik 119 °C sicaklikta erir ve 220°C’ye dogru kararmaya baslayarak akiskanligim yitirir
(Deniz, 2009).
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Bitlimiin yogunlugu 1,0 g/cm3, kiikiirttiin yogunlugu ise 2,0 g/cm3 civarindadir. Demek
oluyor ki kiikiirttiin yogunlugu, bitiimiin yogunlugunun yaklasik olarak iki katidir. Bu nedenle
kiikiirt ile modifiye edilmis asfalt karisimindaki toplam baglayict igeriginin (bitiim-+kiikiirt),
ayn1 sonucu elde etmek i¢in geleneksel sicak karisim asfalt karigimlarindaki toplam baglayici
iceriginden(saf bitiim) daha fazla olmas1 gerekmektedir.

Kiikiirt, dogada bulunan ve ayni zamanda bir¢ok endiistride yan iirlin olarak elde edilebilen
bir malzemedir. Ayrica bitiimiin kimyasal yapisinda da yaklagik %0-6 oraninda kiikiirt
bulunmaktadir (Honarmand et al., 2019). Diinya genelinde dogal kiikiirt miktar1 olduk¢a az ve
pahalidir. Bu nedenle giiniimiizde kiikiirt eldesi genellikle ¢esitli baca gazlarindan elde
edilmektedir. Bunlar; petrol rafineleri, dogalgaz tesisi, termik santral, demir ¢elik iiretimi
yapan yliksek firin bacalaridir.

Calisma kapsaminda petrol yan iriini kiikiirt ve B50/70 penetrasyona sahip olan bitiim
kullanilmistir. Kikiirt maksimum kristallesmesini 30 giin sonra alan bir malzemedir. Bu
nedenle kristallesmeyi elde etmek i¢in 24 saat boyunca 60°C'lik hizlandirilmis kiir protokolii
tiim graniil kiikiirtlere uygulanmistir (Eisa et al., 2019).

Graniiler formdaki petrol yan iirlinii olan kiikiirt malzemesi 140°C’de etiivde 1sitilarak, B-
50/70 penetrasyona sahip olan bitiim ise 160°C’de etiivde 1sitilarak akici forma getirilmistir.
Boylece ilk 1sitma islemi yapilarak, iki malzemenin termal ge¢misi ortadan kaldirilmistir.
Sekil 2.1’de graniil haldeki kiikiirt ve sivi formu gosterilmektedir. Akiskan haldeki bitiim
icine toplam baglayicinin(kiikiirt+bitiim) agirlik¢a %30, %35, %40 ve %45 oranlarinda olacak
sekilde s1vi formdaki kiikiirt ilave edilerek tiim numuneler hazirlanir. Sicaklik kaybi1 olmamasi
icin onceden 140°C’ye ayarlanmis olan yiiksek devirli karigtiricida 45 dakika, 2000 rpm
(devir/dk)’de, 140°C sabit sicaklikta karistirma islemi yapilmistir.

Sekil 2.1.Graniil halde olan petrol yan {iriinii kiikiirt(solda) ve kiikiirttiin 140°C'de erimesiyle olusan sivi
formu(sagda)
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140°C sicaklik segilmesi, kiikiirttiin 149°C sicaklikta SO (kiikiirt dioksit) ve H2S (hidrojen
stilfiir) zehirli gazlarin1 salmasidir. Bu sicaklik ayn1 zamanda kiikiirt ile bitiim arasinda
olusacak kimyasal baglarin kirilmasini en aza indirgemektir (Gedik ve Lav, 2016).

Hazirlanan numunelerin fiziksel ve reolojik ozelliklerini incelemek i¢in numuneler oda
sicakliginda agzi hava ile temas etmeyecek ve giines 15181 gormeyecek sekilde muhafaza
edilmistir.

2.1.Geleneksel Test Yontemlerinin ve Superpave Test Yontemlerinin
Uygulanmasi

Geleneksel test yontemleri bitiim ve bitiimlii baglayicilar iizerine uygulanan en temel testleri
icermektedir. Bitiimlii baglayicilarin 6zelliklerini tespit etmek amaciyla geleneksel test

yontemlerinden penetrasyon ve yumusama noktasi deneyleri uygulanmustir.

Penetrasyon deneyinde, bitiimiin veya bitimlii baglayicinin sertlik derecesi ve kivami tespit
edilir. Tiirkiye’de penetrasyon deneyi icin TS EN 1426 “Bitiim ve bitiimlii baglayicilar-igne
batma derinligi tayini” sartnamesi temel alinmaktadir (TS EN 1426, 2015).

Yumusama noktast deneyinde, bitiim veya bitlimlii baglayicilarin sicaklik duyarliligi, hangi
sicaklikta yumusayarak akmaya basladig: tespit edilir. Deney TS EN 1427 sartnamesi “Bitiim
ve bitimlii baglayicilar-Yumusama noktasi tayini-Halka ve bilye yontemi” temel alinarak
uygulanir (TS EN 1427, 2015).

Yumusama noktas1 ve penetrasyon degerlerine ait veriler kullanilarak hesaplanabilen
Pl(Penetrasyon Indeksi), bitiim ve bitiimlii baglayicimin 1siya karst  duyarhiligmi
gostermektedir. Kisa donem yaslandirma sonrasi bitiimlii baglayicilar tizerindeki degisimleri
gozlemlemek icin kiitle kaybi, yumusama noktasinda meydana gelen degisimler ve kalan
penetrasyon degerleri hesaplanmaktadir.

Asagida verilen bagmti (1) kullanilarak penetrasyon indeksi hesaplanmaktadir. Bagintida
verilen "YN" degeri yumusama noktasini, "Pengs" degeri, bitiimiin 25°C’deki penetrasyon
degerini gostermektedir.

P1=(1952-500xl0g(Penzs)-20xY N)/(50xlog(Penzs)-YN-120) (1)

PI degerinin -2’den kii¢iik olmasi bitiimiin sicakliga olan duyarliliginin artmasi anlamina
gelmektedir. Bu degerin +2’den biiyiik olmasi ise bitlimiin okside oldugunu gostermektedir.

Kiitle kayb1, kisa siireli yaslandirma sonrasinda bitiim ve bitiimlii baglayicilarin ugucu madde
kay1ip miktarini gdstermektedir. RTFO testi dncesi ve sonrasinda, her bir numune i¢in, iki adet
RTFO kabinin yaslandirmadan once ve kisa siireli yaslandirmadan sonra Kkiitleleri
okunmaktadir. Asagidaki baginti (2) kullanilarak kiitle kayb1 hesaplanabilmektedir.

Kiitle Kaybi (%) = (ilk Kiitle-Son Kiitle) / ilk Kiitle x100 (2)
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Kalan penetrasyon (retained penetration), RTFO(Dénel Ince Film Etiivii) ile kisa siireli
yaslandirilmis  bitiimlerin  penetrasyon degerlerinin yaslandirilmamis numunelere ait

penetrasyon degerlerine boliiniip yiizle ¢arpilmasi sonucunda hesaplanmaktadir (Kasanagh,
2020).

Penetrasyon ve yumusama noktasi gibi geleneksel test yontemleri, bitimlii baglayicilarin
servis Omrii boyunca (20 yil) maruz kalacag: trafik yiikleri ve iklim kosullarini dikkate
almamaktadir. Bu olumsuzluklar1 ortadan kaldirmak i¢in esnek yol kaplamalar1 olarak da
adlandirilan asfalt yollarin trafik kosullarin1 ve sicaklik degisimlerini, kaplamaya uygulanan
yiikiin siiresini dikkate alan bir tasarim yapilmalidir. Bu nedenle Superpave performans

siiflandirilmas (PG) dedigimiz siniflandirma yontemi tercih edilmeye baslanmistir.

Performans smiflandirmasi ile yiiksek sicakliklarda yol kaplamasinda olusabilecek tekerlek
izi, orta sicaklik degerlerinde olusabilecek yorulma gatlagi ve diisiik sicaklik degerlerinde
olusabilecek termal catlak gibi yolun bozulma tiiriine gore siniflandirma yapilabilmektedir.

1993 yilinda, Amerika’da, Stratejik Karayolu Arastirma Programi (Strategic Highway

Research Program, SHRP) tarafindan Superpave sartnamesi ortaya konulmustur.

Superpave(Superior Performing Asphalt Pavements), iistiin performansli asfalt kaplama
anlammna gelir. Superpave sistemi sayesinde malzemelerin performansa bagli olarak
kullanilabilirligi belirlenmektedir.

Sartname kapsaminda bitiim ve bitiimlii baglayicilarin 6zellikleri sicaklik ve yaslanma gibi
yol hizmet 6mrii boyunca karsilasabilecegi kosullar altinda degerlendirilebilmektedir.

En yaygmn kullanimi saf bitim ve modifiye edilmis bitlimlii baglayicilar iizerindedir.
Superpave performans siniflandirmasi “Performance Grade”, “PG”, X ve Y simgesi ile iki
sicaklik derecesini ifade etmektedir. X, yiiksek sicaklik performansini simgeler. Y ise diisiik
sicaklik performans sinifini simgeler (Zeiada vd., 2022).

Bunu s6yle 6rneklendirelim: PG 64-22 bitiimiin, yliksek kaplama sicakligi 64°C’dir. Kaplama
sicakliglr 64°C’y1 agsmadigi slirece hizmet 6mrii boyunca yolda kalici deformasyon olusumu
beklenmez. Diisiik kaplama sicakligi ise -22°C’dir. Kaplama sicakligi -22°C’nin altina
diismedigi siirece hizmet dmrii boyunca yolda termal ¢atlak olusumu beklenmez.

Buna gore ¢alisma kapsaminda;

. Superpave sistemi kullamilarak, izmir iline ait meteoroloji verileri degerlendirilmis ve
performans dereceli baglayici sinifi secilmistir. Numuneler lizerinde Superpave deneylerinden
RV, RTFO ve DSR testleri gerceklestirilmistir.

. Donel Viskozimetre (RV) ile yaslanmamis bitlimlerin yiiksek sicakliklarda
pompalanabilirlik ve islenebilirlik 6zellikleri,
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. Dénel Ince Film Etiivii (RTFOT) deneyi ile bitiimlii sicak karisimin iiretim, karistirma,
depolama, tasima ve uygulama sirasinda yaslanmasinin belirlenmesi yani kisa siireli
yaslanma,

o Dinamik Kesme(Kayma) Reometresi (DSR) testi ile de yaslanmamis ve RTFOT ile
yaslanmis bitiimlii baglayicilarin yiiksek sicaklik 6zellikleri belirlenmistir.

2.2. Meteoroloji Hava Verileri Kullanilarak Performans Dereceli (PG) Baglayic1 Sinifi
Secimi

Superpave sisteminde, asfalt yol kaplamasinin uygulanacagi bolgenin cografi konumu ve en
az 20 yillik sicaklik verileri dikkate alinmaktadir. Meteoroloji veri tabanindan alinan en az 20
yila ait olan verilerin her yil i¢in birbirini takip eden en yiiksek 7 sicaklik verileri ve her yila
ait en diistik 1 sicaklik verisi kaydedilir. Yiiksek sicaklik verilerinin ve diisiik sicaklik

verilerinin her ikisi icinde ortalama degerleri ve standart sapma degerleri hesaplanir.

Superpave sisteminde giivenirlik, asfalt yol kaplamasi yapilacak bdlgenin giincel sicakliginin
1 yil icerisinde meteorolojik verilere gore hesaplanmis olan proje sicakligini ge¢gmeme
thtimalidir. Glivenirlik derecesini arttirabilmek i¢in yiiksek sicaklik ve diisiik sicaklik verileri
icin ayr1 ayr1 hesapladigimiz standart sapma(S) degerleri kullanilmaktadir. Ortalama yiiksek
sicaklik %50 giivenirlik vermektedir. Buna 1 standart sapma degeri eklenince %84 giivenirlik,
2 standart sapma degeri eklenince %97,5 (98 alinmaktadir) giivenirlik, 3 standart sapma
degeri eklenince %99,8 giivenirlik elde etmis oluruz.

Superpave sistemine gore hava sicaklik verilerinin kaplama sicakligina doniistiiriilmesi i¢in
bir dizi formiil gelistirilmistir. SHRP(Stratejik Yol Arastirma Programi), Kanada SHRP ile
kaplamalarin sicaklik degerleri %50 ve %98 giivenirlikte bulunurken, LTPP (Uzun Dénem
Kaplama Performansi) ile %98 gilivenirlikte en yiliksek ve en diisiik sicaklik degerleri
bulunmaktadir. Bulunan bu degerler karsilastirilarak en sicak ve en soguk degeri veren %98
glivenirlikteki sicakliklara gore performans sinifi belirlenmektedir

PG smiflar1 Tablo 2.1°de gosterildigi gibi yiiksek ve diisiik sicakliklar i¢in 6°C'lik artis ve
azalis gostermektedir. Ornegin; SHRP yéntemi ile %50 giivenirlikte hesaplanan yiiksek
sicaklik degeri 59°C, diisiik sicaklik degeri -13°C olan bir bolgede %50 giivenirlikteki
baglayici sinifi PG 64-16 olacaktir. SHRP ile %98 giivenirlikte kaplama sicakligi verileri elde
etmek icin iki standart sapma degeri eklenmektedir. Yiiksek sicaklik i¢in standart sapmasi 2,
diistik sicaklik i¢in standart sapmasi 3 olan bu bolge igin %98 giivenirlikte bulunan yiiksek
sicaklik degeri 63°C, diisiik sicaklik degeri -19°C olacaktir. Buna gore %98 giivenirlikteki
baglayici sinifi PG 64-22 olacaktir (Tutu vd., 2022).

Tablo 2.1.Kaplama dizayn sicakliklar1 ve PG smifi(Gegkil vd., 2011).

Yiiksek Sicakhk - o
Simiflar1 (X), °C Diisiik Sicakhk Simiflan (Y), °C PG Sinifi
46 -34 -40 -46 PG 46-Y
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52 -10, -16, -22, -28, -34, -40, -46 PG 52-Y
58 -16, -22, -28, -34, -40 PG 58-Y
64 -10, -16, -22, -28, -34, -44 PG 64-Y
70 -10, -16, -22, -28, -34, -44 PG 70-Y
76 -10, -16, -22, -28, -34 PG 76-Y
82 -10, -16, -22, -28, -34 PG 82-Y

2.3. Donel Viskozite (RV) Deneyi

Bitiim malzemesi plentteki karistirma isleminden, yol yapimi sirasindaki sikistirma iglemine
kadar akigkan bir kivamda olmalidir. Donel viskozite (RV) deneyi ile bitiimiin
pompalanabilirligi ve islenebilirligi icin hangi sicakliklarda akiskan bir kivama geldigi bilgisi
edinilmektedir. Donel viskozite deneyi yaslandirilmamis bitiim ve/veya bitiimlii baglayicilar
iizerinde, ASTM D 4402 standardina gore yapilmaktadir (ASTM D4402, 2015).

2.4. Donel Ince Film Etiivii Deneyi (RTFOT)

Asfalt yol kaplamasinin hazirlanmasi, karistirilmasi, taginmasi ve yola serilmesi sirasinda
bitiimiin buharlasmasindan kaynakli olarak kisa siireli yaslanma meydana gelmektedir.
Yaslanma sonucu kaplama sertleserek elastikiyetini kaybetmeye baglar ve kaplamada
bozulmalar meydana gelir. Kisa siireli yaslanma, asfalt yol kaplamasinda olusacak toplam
yaslanmanin %70’ine karsilik gelmektedir. ASTM D2872 sartnamesinde belirtilen deney
prosediiriine gére RTFO deneyi uygulanmaktadir (ASTM D2872, 2012).

2.5. Dinamik Kayma Reometresi (DSR) Deneyi

Dinamik kayma reometresi deneyi AASHTO T 315 “Asfalt Baglayicinin Dinamik Kesme
Reometresini Kullanarak Reolojik Ozelliklerinin Belirlenmesi” standardina uygun olarak
yapilmaktadir.

DSR deneyinin temel amaci bitlim ve bitlimlii baglayicilarin elastik ve viskoz davranislarini
belirlemektir. Bu amagla numunelere belirli bir sicaklik ve kayma gerilmesi uygulanmaktadir.

DSR cihazinda salimim hareketi ile bitimli baglayicilarin  reolojik  6zellikleri
belirlenmektedir. Cihazin alt kisminda sabit bir plaka, {ist kisminda ise hareketli bir plaka
vardir. Numuneler alt plakaya yerlestirilir, tstteki hareketli plaka numuneyi sikistirir. Bu
durum numuneye kesme kuvveti uygulanmasina neden olmaktadir (AASHTO T315, 2012).
Sekil 2.2°de DSR cihaz1 gosterilmektedir.
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Sekil 2.2. Numunelerin yiiksek sicaklik performanslarinin DSR cihazi ile 6l¢tilmesi

DSR deneyi ile yaslandirilmamis, kisa siireli yaslandirilmis(RTFOT sonrasi), uzun siireli
yaslandirilmig(PAV sonrasi) numuneler lizerinde deneyler yapilabilmektedir. Deney i¢in 25
mm c¢apinda ve 1 mm kalinliginda veya 8 mm ¢apinda ve 2 mm kalinliginda olmak iizere iki
boyutta numune kabi kullanilir. Calisma kapsaminda yiiksek sicaklik performanslarinin
oOl¢iilmesinde kullanilan DSR numuneleri Sekil 2.3’de gosterilmektedir.

e

Sekil 2.3.Yiiksek sicaklik performansi numune kaplar1,25 mm ¢apinda ve 1 mm kalinliginda
3.BULGULAR VE SONUCLAR

Calisma kapsaminda kullanilan B-50/70 penetrasyona sahip bitiim i¢in “B” simgesi
kullanilmistir. Modifiye kiikiirt ylizde oranina gore B-%30S, B-%35S, B-%40S, B-%45S
olarak adlandirilmistir. Ornegin; B-%30S ifadesi B-50/70 penetrasyona sahip olan bitiimiin,
toplam baglayicinin(bitiim+kiikiirt) agirlikca %30 oraninda kiikiirtle modifiye edildigi
karisimlaridir.
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3.1. Penetrasyon ve Yumusama Noktasi deneylerine ait test sonuclari

Penetrasyon, 100 gram agirhigindaki bir ignenin, 25°C sicaklikta, 5 saniye yiikleme siiresi
altinda bir bitim numunesinin i¢ine dikey olarak niifuz edecegi onda bir milimetredir. Birimi
dmm yani 10"t mm’dir.

Tablo 3.1°de yaslandirilmamis ve RTFO(Dénel ince Film Etiivii) ile kisa siireli yaslandiriimas

bitlim ve modifiye bitlimlerin fiziksel deney sonuglari1 gosterilmistir.

Yumusama noktas1 degerlerinde kiiclik degisim oranlari olmasi kiikiirtle bitiim arasinda
uyumluluk oldugunu gostermektedir (Jiang vd., 2017). Yumusama noktasi ve penetrasyon
deneyleri sonucunda; kiikiirt ile modifiye edilmis olan baglayicilarin, orta sicaklik
degerlerinde bitiimiin sertlesmesini %40 oraninda arttirabildigi, yiliksek sicaklik degerlerinde
ise %6 oraninda arttirabildigi gdzlemlenmistir.

Penetrasyon indeksi degerleri incelendiginde kiikiirttiin B-50/70 penetrasyona sahip olan
bitiim lizerinde 1s1 hassasiyeti olusturdugu gézlemlenmektedir.

RTFO deneyi sonrasi sicaklik ve basinca maruz kalan numunelerde, kiikiirt ylizdesi arttik¢a
kiitle kayip miktarinda artma meydana gelmektedir. Yaslanma siiphesiz bitimii orijinal
asamasina kiyasla 6nemli dlgiide sertlestirirken, kiikiirtlii baglayicilarin nispeten yiiksek kalici
viskozite kayiplar1 gosterdigi gozlemlenmistir. Bu durum oksidasyon nedeniyle meydana
gelmistir. Aromatikler gibi hafif parcaciklar, reginelere donistiiriilmiis ve bunlar asfaltenlere
dontismiistiir. Bu durum 6nemli Olgiide bitlim sertlesmesine yol agmaktadir. Yaslandirma
islemi sirasinda kiikiirt parcaciklar1 ve bitiim bilesikleri arasinda devam eden baglarin, kalici
viskozite kaybina 6nemli 6l¢iide katkida bulunduguna inanilmaktadir (Gedik ve Lav, 2016).

Tablo 3.1.Yaslanmamus ve kisa siireli yaglanmis numunelerin fiziksel deney sonuglari

Ozellikler Baglayia tiirii

B B-%30S B-%35S B-%40S B-%45S
Penetrasyon (0.1mm) 55,47 56,93 48,40 38,00 33,33
Yumusama Noktasi (°C) 49,00 46,00 52,00 44,50 44,00
Penetrasyon indeksi (P1) -1,22 -1,97 -0,79 -3,18 -3,53

Kisa Siireli Yaslanma Sonrasi

Kiitle Degisimi (%) 0,57 5,29 3,85 5,15 5,52

Penetrasyon (0.1mm) 26,93 32,80 32,27 27,77 23,30
Kalan Penetrasyon (0.1mm) (%) 49,00 58,00 67,00 73,00 70,00
Yumusama Noktasi (°C) 58,00 56,25 54,50 58,25 66,75
Yumusama Nok. Degisim (°C) -9,00 -10,25 -2,50 -13,75 -22,75
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Kisa donemli yaslanmadan sonra en az %40 oraninda penetrasyon degerinin kalmasi
beklenmektedir. Kalan penetrasyon degerlerinin kiikiirt miktarinin artmasiyla arttigi ve
sonuglarin beklenen degerin iistiinde oldugu gézlemlenmektedir (Ahmedzade vd.,2016).

Ayrica yaglandirma islemi ile yumusama noktasi degerlerinde 2°C ile 23°C araliginda bir artis
meydana gelmistir. Yaslanma sonrasi en ¢ok sertlesme B-%45S modifiye bitiimiinde meydana
gelmektedir.

B-%30S modifiye bitiim ile B bitiimii ile kiyaslandiginda penetrasyon degerinde artis,
yumusama noktasi degerinde azalma gozlemlenmektedir. Bu durum Kkaristirma islemi
sirasinda asfaltta bulunan kiikiirt partikiillerinin kristallesen kisminin, baglayicinin
yumusakligini ve esnekligini azaltmasindan kaynaklanmaktadir. Dolayisiyla, kiikiirtle
modifiye edilmis bitiimli karisimlarda daha diisiik bir esneklik gézlenmektedir.

B-%35S modifiye bitiim ile B bitiimi ile kiyaslandiginda penetrasyon degerinde azalma,
yumusama noktasi degerinde ise artis gozlemlenmektedir. Bu durum, daha sert bir bitiimlii
baglayici elde edildiginin ve yiiksek sicaklik 6zelliginin gelistiginin bir gostergesidir (Jiang
vd., 2017). Yumusama noktasinin artmasi sonucunda daha diisiik sicaklik hassasiyeti
olusmaktadir. Sergilenen sertlik 6zellikleri g6z dniine alindiginda, kiikiirtle modifiye edilmis
bitiimlii baglayicinin iyilestirilmis esneklik modiilii, kaplama yapisina uygulanan gerinim
biiylikligiinii azaltacaktir. Ara¢ yiikii tagidigi gercek durumda kiikiirtle modifiye edilmis
bitlimlii karigimlarin yorulma davranigi iizerinde yararh bir etkiye sahip olabilir (Faramarzi
vd.,2017).

B-%40S ve B-%45S modifiye bitiimleri, B bitiimii ile kiyaslandiginda hem penetrasyon
degerlerinde hem de yumusama noktasi degerlerinde azalma gozlemlenmektedir. Kiikdirt
iceren bitlimlerin genelde yumusama noktasi saf olana gore biraz daha diisiiktiir ancak kiikdirt
tanelerinin  neden oldugu sertlik nedeniyle penetrasyon degerin de  disis
gbzlemlenebilmektedir (Singh vd., 2022).

Yapilan aragtirmalar, kiikiirttiin baska 6zellikteki bitiimle farkli bir davranis sergilemesinin
miimkiin oldugunu gostermektedir. Clinkii kiikiirttiin ¢oziiniirliigli farkl bitlim siniflarina gore
degiskenlik gosterebilmektedir. Kiikiirt oranlarindaki artis diizenli bir penetrasyon ve
yumusama noktasi sonucu vermemektedir (Deniz, 2009).

3.2.Meteoroloji Hava Verileri Kullanilarak Performans Dereceli(PG) Baglayici Sinifinin
Belirlenmesi

Calisma kapsaminda uygulama bélgesi secilen Izmir ili icin Meteoroloji Genel Miidiirliigii
veri tabanindan son 20 yila ait sicaklik verileri temin edilmistir.

Superpave sisteminde, asfalt yol kaplamasinin uygulanacagi bolgenin cografi konumu ve en
az 20 yillik sicaklik verileri dikkate alinmaktadir. Bolgenin enlem bilgisi 38°23' olup
yapilacak hesaplamalarda kullanilan 6nemli bir veridir.
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Meteoroloji veri tabanindan alinan en az 20 yila ait olan verilerin her yil i¢in birbirini takip
eden en yliksek 7 sicaklik verileri ve her yila ait en diisiik sicaklik verisi kaydedilir. Yiiksek
sicaklik verilerinin ve diisiik sicaklik verilerinin her ikisi i¢inde ortalama degerleri ve standart
sapma degerleri hesaplanir. Tablo 3.2°de izmir ili sicaklik verilerine gore hesaplanan yiiksek
sicaklik ve diistlik sicaklik verileri gosterilmektedir.

Tablo 3.2.1zmir iline ait 7 giinliik en yiiksek sicaklik ve 1 giinliik en diisiik sicaklik verileri
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Yiiksek Sicaklik (°C)
. . Diisiik Sicakhik
Tarih . . . ) . . . | Tarih

1.Giin 2.Giin 3.Giin 4.Giin 5.Giin 6.Giin 7.Giin 0O
12.07.2002-18.07.2002 | 351 352 346 38 379 382 346 |22.12.2002 2,7
14.08.2003-20.08.2003| 35 346 364 366 352 372 366 |28.02.2003 -03
07.07.2004-13.07.2004 | 328 358 38 35 364 363 39 |14.02.2004 -5
02.08.2005-08.08.2005| 38 382 369 362 329 306 342 |12.02.2005 08
18.08.2006-24.08.2006 | 357 39 396 38 352 346 365 |28.12.2006 -14
22.06.2007-28.06.2007 | 356 378 379 373 395 409 383 | 4.02.2007 0
14.08.2008-20.08.2008 | 374 38 339 371 368 365 35 |19.02.2008 -41
24.07.2009-30.07.2009 | 356 376 389 353 359 356 349 |18.01.2009 1,2
15.08.2010-21.08.2010 | 373 362 351 366 364 40 359 |27.01.2010 22
10.07.2011-16.07.2011| 35 356 366 367 338 346 354 |29.12.2011 06
13.07.2012-19.07.2012 | 367 365 37 375 388 364 356 | 1.02.2012 -13
25.07.2013-31.07.2013 | 354 358 337 349 352 357 364 | 9.01.2013 -25
10.08.2014-16.08.2014 | 346 342 347 359 336 353 351 | 9.01.2014 2,1
16.07.2015-22.07.2015| 35 351 356 375 334 365 381 | 8.01.2015 -4,6
19.06.2016-25.06.2016 | 389 385 383 374 383 396 378 |26.01.2016 28
06.08.2017-12.08.2017 | 373 353 374 376 36 338 392 | 8.01.2017 -26
03.08.2018-09.08.2018 | 37,1 369 334 339 333 376 365 |27.01.2018 16
22.08.2019-28.08.2019 | 356 376 379 361 365 349 354 | 9.01.2019 -04
09.08.2020-15.08.2020 | 339 353 358 354 368 364 354 | 9.02.2020 -05
01.08.2021-07.08.2021| 37,7 373 383 38 379 395 335 |20.01.2021 -1,6

Meteoroloji verileri kullanilarak olusturulan yukaridaki tabloda Superpave sistemi icin
kullanilacak iki veri Tablo 3.3.’de hesaplanmigtir. Bu hesaplamalar 20 yil baz alinarak
yapildig1 i¢in 140 adet yiiksek sicaklik verileri toplanip, 140’a boliiniir. Diisiik sicaklik
verileri iginse 20 adet diisiik sicaklik verisi toplanip, 20’ye béliinerek izmir ili igin ortalama
yiiksek sicaklik ve diisiik sicaklik verileri elde edilir.

Meteorolojik verilere gore hesaplanmis olan proje sicakliginin bolgenin giincel sicakligini
gegmemesi ic¢in giivenirlik derecesi standart sapma hesaplariyla arttirilabilmektir. Bu
hesaplamalar, yiiksek sicaklik ve diisiik sicaklik verileri i¢in ayr1 ayri standart sapma(S)
degerleri kullanilarak yapilmaktadir. Standart sapma asagidaki baginti (3) yardimiyla
bulunmaktadir. Bu baglantida n sayida gozlem xi, X2, X3 ... xn ve bu degerlerin aritmetik

ortalamasi Xort = (X1+X2+...+Xn)/n kullanilarak standart sapma degerleri bulunmaktadir (Gegkil
vd., 2011).

| n
5= J;(xf —Xp)2/(n— 1) 3)

Tablo 3.3. Kaplama sicaklig1 hesaplamasinda kullanilacak veriler
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Hesaplamalar Yiiksek Sicaklik | Diisiik Sicakhik

Ortalama Sicakhk
°C 36 -1

Standart Sapma °C |2 2

Superpave sistemine gore hava sicakligimin kaplama sicakligina doniistiiriilmesi i¢in
SHRP(Stratejik Yol Arastirma Programi) tarafindan gelistirilen (4) ve (5), Kanada SHRP
tarafindan gelistirilen (6) formiilleri asagida verilmistir. (4) ve (6) bagintilar1 ile kaplama
ylizeyinden 20mm altta en yiiksek kaplama sicakligi ve kaplama yilizeyinden en diisiik
kaplama sicakligi hesaplanmaktadir. (5) bagintisinda ise en diigsiik hava sicakligi en diisiik

kaplamanin sicakligina esittir.

T20mm=(Thavamaks — 0,00618E2 + 0,2289E + 42,2) x (0,9545) — 17,78 (4)
T2omm=(36 — 0,00618(38,23)2 + 0,2289(38,23) + 42,2) x (0,9545) — 17,78= 57°C

Burada;

T2omm: Kaplama yiizeyinin 20 mm altindan 6lgiilen en yiiksek kaplama sicaklig1 (°C),
Thavamaks: Kaplama igin 6lgiilen ortalama en yiiksek 7 giinliik hava sicakligi (°C),

E: Uygulama bolgesinin derece olarak enlemidir.

Tmin = Thavamin (5)
Tmin =-1°C
Tmin = 0,859 T havamin + 1,17 (OC) (6)

Tmin =0,859(-1) + 1,17 (°C) = 0,311°C

Burada;

Tmin: Kaplama yiizeyinden dlgiilen en diisiik kaplama dizayn sicakligi (°C),
Thavamin: Kaplama i¢in dl¢iilen ortalama en diisiik 1 giinliik hava sicaklig1 (°C),’dr.

Yukarida (4) ve (6) bagintilar1 ile bulunan en diisiik ve en yliksek kaplama dizayn sicakliklar
%350 giivenirlik saglamaktadir. Giivenilirlik diizeyini %98’e ¢ikartmak i¢in asagidaki (7) ve
(8) bagintilar1 kullanilmaktadir.

T20mmos98 = T 20mm %50+2Smaks (7)
T20mmugs = 57+2(2)= 61°C
Tminos9s = Tmin%s50+2Smin (8)

Tminwos = -1-2(2)= -5°C

Proceedings Book 56 ! www.aegeanconference.com
__ __




INTERNATIONAL AEGEAN CONFERENCES

ON INNOVATION TECHNOLOGIES & ENGINEERING-VII
April 26-27,2023

FHWA (Federal Karayolu Idaresi) tarafindan LTPP (Uzun Dénem Kaplama Performansi)
programin1 kapsaminda daha fazla veri kullanilarak %98 giivenirlik veren kaplama dizayn
sicaklik bagintilar1 (9) ve (10)’da verilmistir (Tutu vd., 2022).

Tmaks= 54,32+0,78 Thavamaks—0,0025E%-15,14l0g(H+25)+2(9+0,61Smaks?)*® 9)
Tmaks= 54,32+0,78(36)-0,0025(38,23)2-15,14l0g(20+25)+2,055(9+0,61x2%)%° = 61°C

Tmin= —1,56+0,72Thavamin—0,004E2+6,26l0g(H+25) —z(4,4+0,52Smin?)*> (10)
Tmin= —1,56+0,72(-1)—-0,004(38,23)2+6,26l09(20+25) —2,055(4,4+0,52x(2)?)%° = -3°C
Burada;

Tmaks: Yiizey altindaki yiiksek kaplama sicakligi, (°C),

Tmin: Yiizey altindaki diisiik kaplama sicakligi, (°C),

Thavamaks: Kaplama i¢in Slgiilen ortalama en yiiksek 7 giinliik hava sicakligi (°C),

Thavamin: Kaplama i¢in dlgiilen ortalama en diisiik 1 giinliik hava sicakligi (°C),

E: Uygulama bolgesinin derece olarak enlemidir (38°41’ enlem igin bagintida 38,41 degeri
kullanilir),

H: Kaplama yiizeyinden 6l¢iilen derinlik, mm (bagintida 20 mm kullanilir),

Smaks: Kaplamanin en yiiksek 7 giinliik ortalama hava sicakligi i¢in hesaplanan standart sapma
degeri, (°C),

Smin: Kaplamanin en diisiik bir giinliik ortalama hava sicakliginin standart sapmast, (°C),

z: %98 oraninda standart sapma giivenirligi olusturmak i¢in alinan katsay1 (z=2,055) dur.

SHRP, Kanada SHRP ile kaplamalarin sicaklik degerleri %50 ve %98 giivenirlikte
bulunurken, LTPP ile direk %98 giivenirlikte en yiiksek ve en diisiik sicaklik degerleri
bulunmaktadir. Bulunan yukaridaki degerler karsilastirilarak en sicak ve en soguk degeri
veren %98 glivenirlikteki sicakliklara gore performans sinifi belirlenmektedir.

SHRP ve LTTP yontemi ile hesaplanan %98 giivenirlikteki yiiksek sicaklik degerleri ayni
olup 61°C bulunmustur. Superpave sisteminde 6°C’lik artislar baz alinir. Bu baglamda, %98
giivenirlikte yiiksek sicaklik performans sinifi icin PG64-Y olarak belirlenmistir.

3.3. Baglayicilarin Donel Viskozimetre (RV) Cihaziyla Akiciliklarinin Belirlenmesi

Baglayicinin islenebilir olmasi viskozitesine baghdir. Tablo 3.4.°de donel viskozimetre
deneyine ait sonuglar ve Sekil 3.1’de bu sonuglara ait logaritmik viskozite-sicaklik egrisi
grafigi gosterilmektedir. Sonuglar umut vericidir.
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Asfaltin plentte karistirllmasindan ve yol serme-sikistirma islemlerine kadar daha diisiik
sicakliklarda ve daha genis sicaklik araliklarda islem yapilabilecektir. Bu da daha diisiik
maliyetlerde, daha iyi performans gosteren karisim elde edildigini gostermektedir.

Tablo 3.4. Yaslandirilmamus bitiimlii baglayicilarin viskozite, karigtirma ve sikistirma sicakligi degerleri

Baglayic1 ggl)lel Viskozite Karistirma Sikast Sicakhisi(°C
Tiirii 135°C [165°C Sicakligi(°C) tlastirma Sicakhigi(°C)
B 455 130 155-161 143-148
B-%30S 170 58 131-138 118-124
B-9%35S 185 60 133-139 120-125
B-%40S 170 55 131-137 118-123
B-%45S 230 55 138-143 128-132

135 °C'de, kiikiirt oranlar1 diizenli bir viskozite ile sonu¢lanmamustir. Kiikiirtle modifiye
edilmis bitlimlerin viskozitesi kiikiirt icerigi %30 oldugunda veya %40, ayni viskozite degeri
olan 170cP(santipois) gozlendi. Bitiimlii baglayicinin 135 °C'de 80 cP ile 3000cP araligindaki
viskozite degerine sahip olmast durumunda karisimin taginmasi, Yyola serilmesi ve
sikistirilmast i¢in gerekli akiciligin saglandigr soylenebilir. Biitlin kiikiirtle modifiye edilmis
numuneler, saf bitiimiin viskozite degerinin neredeyse yarisina sahiptir ve 135 °C'de istenen
viskozite araligmi karsilamaktadir. Sicakligimm 165 °C'ye yiikseltilmesi ile B50/70
penetrasyona sahip saf bitlim ve biitiin kiikiirtle modifiye edilmis bitiim numunelerinde
yumusama gozlemlenmistir. Ayrica diisiik viskozite degerleri sonucunda asfaltin iiretiminin
ve uygulamasinin daha diistik sicakliklarda yapilmasi saglanmaktadir.

Sekil 3.1°de gorildiigii gibi viskozite degerlerindeki diisiisiin nedeni bir kisim kiikiirttiin
bitiimde c¢oziinmesinden dolayr gerceklesmektedir. Kiikiirtle modifiye edilmis bitlimli
baglayicilarin uygulanabilir akigkanlikta, sertlikte olmasi ve pompalanabilirlik &zellikleri
saglamasi ise bir kisim kiikiirdiin bitlimle devam eden reaksiyonlarindan kaynaklanmaktadir
(Gedik ve Lav, 2016).
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Sekil 3.1.RV deneyi sonucunda olusturulan logaritmik viskozite- sicaklik egrisi
3.4. Orijinal ve RTFOT ile Yaslandirilmis Malzemelerin DSR Sonuglar:

Kalici1 deformasyonun en belirgin 6rnegi tekerlek izi olusumudur. Tekerlek izi, siiriis
konforunu ve giivenligini azaltmaktadir. Ozellikle agir tagit trafiginin oldugu yollarda sag
seritte meydana gelmektedir. Bunun nedeni bitiimiin yiiksek sicakliklarda akiskan hale gelip,
viskoz davranig gosterme egilimidir. SHRP(Stratejik Yol Arastirma Programi), tekerlek
izlerini en aza indirmek i¢in DSR cihazinda bu durumu simiile etme imkani veren bir
sartname Ozelligi gelistirdi. Buna gore G*/sind(kPa) tekerlek izi parametresidir. Sirasiyla
yaslandirilmamis ve RTFOT ile yaslandirilmig bitiimlii baglayicilarda bu oran 1,0 kPa ve 2,2
kPa'dan biiyiik veya esit olmalidir. DSR cihazi ile yaslanmamis ve kisa siireli yaslandirilmis
numunelerin yliksek sicaklik performanslar1 Tablo 3.5’te gosterilmektedir.
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Tablo 3.5.Yaglanmamis ve RTFOT ile yaslanmig numunelerin yiiksek sicaklik performans sinifinin belirlenmesi

Baglayici Sicaklik | G* ) G*/sin | Kriter Sunif
C)  [(kPa) |(® 5(kPa) | (kPa)
52 923 8336 929
58 385 8533 386
Orijinal 64 171 ses2 172 |=h0Y
70 081 8794 081
52 3602 7515  37.26 \P(G 64-
58 1522 7834 1554
RTFOT |64 6,6 8122 6,68 |>2.20
70 297 836 299
0 76 138 855 1,39
52 336 8072 34
Orijinal |58 155 81,04 157 |>1,00
64 076 8316 076
. 52 2042 7389 2126 56 58-
! 58 849 7638 874
S RTFOT g4 371 7881 378 |=2%0
o 70 167 8166 1,69
52 669 7765 685
58 373 7895 38
Orijinal |64 218 8236 22 >1,00
70 128 8651 1,28
76 067 8808 067 E’(G 64-
. 52 1754 7578 181
7 58 717 7914 73
S RTFOT g4 324 8182 327 |22
o 70 154 8402 154
52 713 7813 7.9
58 591 8504 503
Orijinal |64 269 8684 27 >1,00
70 123 87,78 123
76 059 8831 059 PG 70-
52 2566 7156  27.05 Y
58 1128 7426 11,72
3 RTFOT 64 5,04 76,68 5,18 >2.20
3 70 233 7879 238
o 76 117 8111 1,18
52 265 7974 2693
58 139 8216 14,03
64 614 8414 617
Orijinal 70 27 g584 271 |2900pg 76
76 121 872 121 Y
g 82 0,56 88,14 0,56
3 52 467 6856 50,17
A RTFOT  |5g 2845 7102 3009 |=>20
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64 16,49 74,03 17,15
70 8,65 77,48 8,86
76 4,14 80,89 4,19
82 191 83,66 1,92

Bitiimiin tekerlek izi olusumuna kars1 direncini degerlendirmeye yardimci olmak i¢in tekerlek
izi parametresi (G*/sind) hesaplanmistir. Tekerlek izi parametresi ne kadar yiiksek olursa,
bitiimiin tekerlek izi direnci 0 kadar iyi olacaktir (Xie vd., 2023). Bitiimde kulanilan kiikiirt
orani arttikca G*(kompleks kayma modiilii) degeri daha yiiksek ve 6 (faz agis1) degeri tim
sicaklik araliginda daha diisiiktiir. Bu durum ytiksek sicaklik 6zelliklerinin iyilestigine dair bir
kanit niteligindedir (Jiang vd., 2017).

Kiikiirt miktarindaki artigla beraber yiiksek sicaklik performanslarinda iyilesme
gozlemlenmektedir. Ozellikle %45 kiikiirt ilavesiyle birlikte performans sinifinin 2 smif
atlamasi umut vericidir. B50-70 penetrasyona sahip bir bitim kullanilarak yapilacak asfalt yol
kaplamasi i¢in yazin en sicak zamanlarda, kaplamanin tekerlek izi olusumu olmamasi igin
dayanabilecegi maksimum sicaklik 64 °C’dir. Ancak baglayiciya agirlik¢ca%45 kiikiirt ilavesi
ile tekerlek izi olusumuna karsi direnecegi sicaklik 76°C’ye yiikselmistir. Bu durum hem
yolun yiiksek sicaklik performansini arttirmakta hem de kullanilacak bitiim miktarmi
azaltmakta, siirdiiriilebilir ve ekonomik bir alternatif kaynak saglamaktadir.

3.5.Test Sonuclarinin Yol Performansi, Ekonomi ve Cevre Duyarhiligi Acisindan
Degerlendirilmesi

Arastirmalar gosteriyor ki kiikiirt bitiimle iki sekilde etkilesime gegebilmektedir. Birinci
olarak, bitiim icinde ¢oziinen kiikiirt, bitlimle kimyasal bag olusturmaktadir ve bdylece
bitiimiin 6zelliklerini degistiren bir modifiye edici malzeme olarak islev gormektedir. ikinci
durum ise kiikiirttiin bir kisminin bitiim i¢inde ¢ézlinmeyip, sogumayla birlikte kristallesmesi
ve boyutlarina bagli olarak mineral filler veya agrega gibi davranis sergilemesidir (Faramarzi
vd.,2017), (Eisa et al., 2019).

Calisma kapsaminda, karistirma isleminde kiikiirttiin bir kism1 bitlim i¢ginde homojenlesip
¢Oziinmiis ve baglayicinin donel viskozite degerlerini diislirmiistiir. Bitiimlii baglayicinin
icinde ¢ozliinmeyen kiikiirt, karisim sogumaya basladikga kristallesmeye baslar ve kristalize
olmus kiikiirt karisimi daha sert hale getirir. Bu nedenle yiiksek sicakliklarda olusabilecek yol
bozulmalarina kars1 kaplama daha dayanikli hale gelmekte ve yapilacak yol kaplamasinin
kalict deformasyonlara karsi direncini arttirmaktadir. Kiikiirt yiizdesi arttikca tekerlek izi
direnci artmis, mekanik 6zellikler iyilesmistir. Ozellikle bitiimlii baglayicinin agirlik¢a %45
oraninda kikiirt kullanimi ile yiiksek sicaklik performans oOzellikleri oldukga gelismistir.
Performans smifin1 iki derece arttirmis, yiiksek sicaklik performans sicakligini 64°C’den
76°C’ye ¢ikarmistir. Ustelik karistirma ve sikistirma sicakliklarii da 15°C ile 18°C
araliginda diistirmiistiir. Bu durum, asfaltin plentteki iiretiminden baglayarak yol yapim-serim-
sikistirma islemlerine kadar olan tiim siireci olumlu yonde etkilemektedir. Uretim ve
uygulama sicakliginin azalmasi ile kullanilan yakit vb. enerji miktar1 azalacak, iiretim
tesisinde ve yol yapimda calisan insanlar daha az zehirli gaz ¢ikisina maruz kalacak, sera gazi
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emisyonu azalacaktir. Geleneksel sicak karigim asfalt kaplamalarda {liretim ve yol serimi
sirasinda aciga c¢ikan zehirli gazlar g¢evresel etki agisindan sartli olarak giivenli kabul
edildiginden, daha diislik sicakliklarda hazirlanan kiikiirtle modifiye asfalt karisimlari da
cevre dostu olarak siniflandirilabilir. Ayrica karigimin sicakligini  140°C ile 160°C
araligindan, 115°C ile 145°C araligina ¢ekmistir. Bu nedenle 1lik karigim asfalt olarak
adlandirilabilir.

2021-2022 wyillarina gore bitim maliyeti ile petrol yan {rini olan kiikiirt maliyeti
karsilagtiginda, bitiimiim maliyetinin yaklasik 2,5 kat daha fazla oldugu bilinmektedir. Petrol
kokenli olan bitlimiin yenilenemeyen bir kaynak olmasi da g6z Oniine alinarak kiikiirttiin
bitiim yerine kismen de olsa gegebilmesi, bitiim tiikketimini azaltmakta ve bitiimiin baska
alanlarda kullanimini saglamaktadir. Ayrica baca gazlarindan elde edilen (petrol, dogalgaz,
termik santral, demir-gelik yiiksek firin) yan ftriin kiikiirt kullanimi ile kiikiirttiin geri
doniistimii desteklenmektedir.

Ayn1 penetrasyona sahip olan bitiimle yapilacak asfalt yol kaplamasi icin agirlikca %45
kiikiirtle modifiye edilmis kaplamanin performansi, geleneksel sicak karisim asfalta gore daha
stlin olacaktir. Ayrica maliyet ve uygulanabilirlik agisindan en biiyiik kazanimlarindan biri
karigtirma, tasiabilme, serme ve sikistirma islemlerinde geleneksel sicak karisim asfalt i¢in
kullanilan ekipmanlarin kullanilabilmesidir. Bu nedenle ek iiretim tesisi veya donanima
ihtiyag duyulmaz. Geleneksel sicak karigim asfaltlar gibi bakim onarim islemleri i¢in
kullanilabilinir.

Bu avantajlarla birlikte kiikiirt yapist geregi kullanilan bitiim smifina, kiir siiresine gore
degisik Ozellikler gosterebildiginden, uygulama yapilacak bolge i¢in mutlaka laboratuvar
verileri toplanirken hassas bir test asamasi gereklidir. Miimkiinse uygulanabilirlik agisindan
uygulanmasi istenen bolge i¢inde kiiciik bir bolge belirlenip saha performansi gozlenmelidir.
Bu veriler 151ginda, yapilacak yollar yiiksek sicaklik performansi agisindan c¢ok verimli
kaynaklar olup, gelecek nesil igin, siirdiiriilebilir bir kaynak sunar ve sanayisi petrole
dayanmayan tilkeler i¢in alternatif bir kaynak saglar.
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ABSTRACT

An important problem of the Internet of things is the power consumption when the battery is
used as a power supply. The battery life, which is desired as long as possible, becomes a
valuable parameters. The sensing values are handled with the sensors and the signal
processing units. The sensor is driven by the voltage source and its outputs is compared by the
reference voltage. Then this difference is processed by the signal processor circuits. All these
systems are responsive the power supply voltage value. The accuarcy depends on the source
voltages therefore it must be constant.

Alkaline and all other conventional batteries outputs voltage start to drop according to energy
usage. Their default value is 1.5 V, but they can supply the desired energy until the output
values are 0.8 — 0.9 V. But, all electronic devices and the integrated circuits are designed as
with cut-off 1.2 V. In this condition, there is considerable capacity left in the cell. The battery
life decreases to the half of it.

A thermostat system has been developed with two AA batteries that can work until the total
batteries voltage dropped from 3V to 1 V. The power voltage of the system is constant as the
3.3 V with the simple convertor.

Keywords: Battery voltage, sensor, dc-dc convertor

OZET

Nesnelerin internetinin 6nemli bir sorunu, pil giic kaynagi olarak kullanildiginda gii¢
tiikketimidir. Miimkiin oldugu kadar uzun olmasi istenen pil 6mrii degerli bir parametre haline
gelmektedir. Algilama degerleri, sensorler ve sinyal isleme birimleri ile iglenir. Sensor gerilim
kaynag tarafindan tahrik edilir ve ¢ikiglar1 referans gerilim ile karsilastirilir. Daha sonra bu
fark, sinyal islemci devreleri tarafindan islenir. Tiim bu sistemler, gii¢ kaynagi gerilim
degerine duyarlidir. Olgiimiin dogrulugu, kaynak gerilimlerine bagldir, bu nedenle gerilim
degeri sabit olmalidir.

Alkalin ve diger tiim konvansiyonel pillerin ¢ikis voltaji, enerji kullaniomina gére diismeye
baslar. Varsayilan degerleri 1,5 V'tur ancak ¢ikis degerleri 0,8 — 0,9 V olana kadar istenilen
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enerjiyi saglayabilirler. Ancak tiim elektronik cihazlar ve entegre devreler pilin gerilimi 1,2 V
olunca sistemi kapatacak sekilde tasarlanmistir. Bu durumda pilin iizerinde dikkate deger bir
enerji kapasitesi kalir. Pil 6mrii yar1 yariya azalir.

Toplam pil voltaji 3 V'tan 1 V'a diisene kadar ¢alisabilen iki adet AA pil ile termostat sistemi
gelistirilmistir. Sistemin gii¢ voltaj1 basit doniistiiriicii ile 3,3 V olarak sabit tutulmaktadir.

Anahtar Kelimeler: Pil Gerilimi, hissediciler, dc-dc doniistiiriicti

Giris

Endiistriyel gelismeler ve bunun tiim otomasyon sistemlerin uzaktan denetlenebilir hale
gelmesini saglamistir. Uzaktan denetleme de kullanilan en uygun iletisim modeli internet
potokolu olmaktadir. Internet iizerinde iletisim ve denetleme, kullanilan nesnelerin daha fazla
iretimini, o da daha ucuz erisimini saglamistir. Hissedicilerin ve siiriicii devrelerinin
ucuzlamasi, bunlarin ev otomasyonunda kullanimini akilli ev kavramimin olusmasini ve
gelismesini saglamistir. Yeni modern binalarda tiim sistemler ve iletisim hatlari, global
pazarda yer alan firmalarin ortak gelistirdikleri ortak iletisim protokollartyla uyumlu sekilde
kurulabilmektedir. Yapim tarihi eski veya yeni olmasina ragmen bu sistemlerle uyumlu
kurulmamis bazi binalarda da akilli ev sistemi ve/veya akilli ev sistemiyle izlenmeye uyumlu
olmayan bazi cihazlar veya ihtiyaglar bulunabilmektedir. Yeni modern binalarda bile kullanici
secenegine bagl olarak ilk kurulum sonrasi ilave edilebilen bir ¢cok 6zellikler sunulmaktadir.
Yeni Ozellikler yeni hissedicilerin sisteme ilave edilmesini, bunlarin konutlara ilavesinin
kurulum masrafi miimkiin oldugu kadar az olmasi istenir. Pil beslemeli RF (Celik Y., Goktas
S., 2020) ve/veya WiFi 0Ozellikli hissediciler de en uygun ¢oziim olabilmektedir. Enerji
kaynag1 olarak piller kullanildiginda da pillerin 6mrii 6nem kazanmaktadir. Herhangi bir
sistemin standart bakim ¢alismasina ilaveten pillerin dmriine bagli olarak ¢cok daha sik olarak
degisimi gerekebilmektedir. Bu islem de hissedicilerin bulundugu yere ve her an yedek pil
bulundurma ihtiyact seklinde sikintilar olusturabilmektedir. Evsel kullanim igin kullanilan
standart pillerin gerilimleri genellikle 1,5 Volt olmaktadir. Genellikle iki pil 3 V ile calisan
elektronik devreler, besleme gerilim 2,4 V seviyesine diistiigiinde, her birinin 1,2V degerine
diistiigiinde calismay1 Sonlandirirlar. Normalde 1.5 V gerilime sahip piller, ¢ikis gerilimleri
0,8V-0.9 V degerine diistiigiinde de besledigi sisteme istenen akim degerini verebilecek
kapasite sahiptirler. Degistirilmesi gerektigi diigiiniilen pillerin ilizerinde kalan enerjiyi
degerlendirmek icin diigiik gerilimi yiikselten elektronik devre tasarimi ve gergeklenmesi

saglanabilmistir.

2. MATERYAL VE YONTEM

2.1. Standart Pillerin Yiik altinda Karakteristik Davramslar

Proceedings Book 45 ! www.aegeanconference.com
__ __




INTERNATIONAL AEGEAN CONFERENCES

ON INNOVATION TECHNOLOGIES & ENGINEERING-VII
April 26-27, 2023

Alkaline ve diger standart pillerin g¢ekilen enerji miktarina bagli i¢ direngleri biiylimeye
baslamaktadir. Buna bagl olarak akim c¢ekildiginde ¢ikisindaki gerilim de diismektedir. Bu
konuda uzman kuruluglardan biri olan PowerStream in testleri sonucu 100 mA yiik altinda
gerilim degisimi Sekil 1. de gortildiigl gibi olmaktadir.

15 AA Alkaline Cells, 100 mA Discharge Rate
_ DC AA
- 2,20 AH
1 n-
2
el
=]
= RS AA
05| 2.13 AH
O'I:I: =] [=] =] =] = [=] [=] o [= = =]
AmpHrs

Sekil 1. AA Alkaline pillerin 100 mA lik yiik altinda bosalma grafigi

Sonraki boliimler (2.2) de kullanilacak olan tiimdevrenin nominal ¢alisma gerilimi 3V olup,
en kiigiik degeri 2.7V ve en yiiksek degeri 5.5V tur. Iki adet AA ayn1 marka ve model pil
kullanildiginda her bir pilin geriliminin 1,35V un altina diismemesi gerektigi ortaya ¢ikar. Bu
da Sekil 1. den goriilecegi iizere 1,00 ampersaat lik yilikleme karsi diiser. Yine sekilde

goriilecegi iizere bu pilin dmriiniin yarisindan az olmaktadir.
2.2. Sicaklik ve Nem Hissedicisi

Sicaklik ve nem hissedicilerin ¢esitleri endiistriyel ortamlar1 ¢aligma ortamlarina bagli olarak
cok farkli olabilmektedir. Bu ¢alismada, akilli ev ortam1 i¢in bir smart termostat icin gerekli
sicaklik degerleri gerektirdiginden -40 °C ile 120 °C arasini ve nem oranini %0 dan %100
Olgebilen ve IIC haberlesmesi yapabilen Sekil 2.de blok diyagrami verilen HDC1080

tiimdevresi kullanilmistir.

RH HDC1080 VDD
00 SDA
Registers Efﬁ
ADC K + L I°C
Logic
I v.aegeanconference.com
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Sekil 2. Sicaklik ve nem odlger tiimdevresinin blok diyagram
2.3. Mikroislemci Unitesi

Sicaklik ve nem hissedicisinin verisini IIC prokolu ile okuyup RF tiimdevresi ile Akilli Ev
monitiiriine iletimi i¢in 8-bit Mikrodenetliyici olan SO8PT32 kullanilmistir. NXP sirketine ait
8-bit mikrodenetleyici esdeger diger mikrodenetleyicilerde olan ADC (Analog Digital
Cevirici), Analog Karsilastirici, Esnek Zaman Modulator birimi, IIC (Inter-Integrated
Circuit), Ger¢ek Zaman Sayicist (RTC) , Seri Haberlesme Birimleri (SCI/UART), Seri
Arayiiz Birimi , sayis1 57 kadar artabilen Genel Amagh Giris Cikis ucuna sahiptir.

2.4. DC-DC Déniistiiriicii

Iki AA pili ile elde edilen gii¢ kaynagini gerilim degerini 2,7V un altina diistiigiinde de bu
gerilimi 3.3V a ¢ikaran bir DC-DC Déniistiiriicii olarak blok diyagrami Sekil 3. te verilen
TPS61097A-33 tiimdevresi kullanilmistir. Doniistiirii timdevre giris gerilimi 0,9V kadar
diisen gerilimi ¢ikisinda 3.3V a yiikseltebilmektedir.

TPSE109TA

Vour
L1 L VouT +5: o,
I cz
v- U‘IN I
0.9V to 3.3V i
c1 Oup
EN
GND

3. SONUC VE ONERILER

DC-DC donistiiriicii kullanimi1 ile Seki 1 de gosterildigi gibi 1AmperSaat kullanim &mrii
bulunan pillerin kullanim &miirleri 2 AmperSaati gegmektedir. Uretim aninda iki AA pil
masrafi kadar bir ilave devre ile kullanilan pillerin dmiirleri iki katin1 gegebilmekte ve daha
kullanisli olabilmektedir.
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ABSTRACT

KNX is an open standard for commercial and residential building automation. KNX devices
can manage lighting, blinds and shutters, HVAC, security systems, energy management,
audio video, white goods, displays, remote control, etc. The KNX standard has followed
different products have been launched to the global market devoted to the integration with the
KNXNet protocol and the home environment.

A smart home refers to aconvenient home setup where appliances and devices can be
automatically controlled remotely from anywhere with an internet connection using a mobile
or other networked device.

The intercom built-in monitor can also be used as the easy terminal of the smart home system.
Android tablets are used as the most common as an intercom monitor that support the internet
protocol communicaton. Twisted pair cabling is the least expensive KNX installation.
Normally, Android tablets do not support asynchronous serial communication so they need
additonal systems to access KNX devices. The software and the simplest hardware, which is
embedded on the tablet, are developed for accessing to KNX devices. The software has been
developed by using JAVA on the android side and making some modification on Android
Kernel. An 8-bit microcontroller is used as the simplest hardware. In addition, the assembly
language of 8-bit microprocessor is used for programming.

Keywords: KNX, twisted pair, Android, Java, C, Assembly Language

OZET

KNX, ticari ve konut bina otomasyonu i¢in acik bir standarttir. KNX cihazlari, aydinlatma,
panjur ve kepenkler, HVAC, giivenlik sistemleri, enerji yonetimi, sesli video, beyaz esya,
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ekranlar vb. sistemler yonetilmektedir. KNX standardi, KNXNet protokolii ve ev ortamu ile

entegrasyona ayrilmis farkli tirtinlerin kiiresel pazara sunulmasini takip etmektedir.

Akilli ev, cihazlarin bir mobil veya bagka bir aga bagl cihaz kullanilarak internet baglantisi
olan herhangi bir yerden otomatik olarak uzaktan kontrol edebildigi kullanisli bir ev
kurulumunu ifade eder. Interkom dahili monitdrii, akilli ev sisteminin kolay bir terminali
olarak da kullanilabilir. Android tabletler, internet protokolii iletisimini destekleyen bir
interkom monitorii olarak en yaygin olarak kullanilan cihazlardir. Farkli secenekler olmasina
ragmen biikiimli ¢ift kablolama, en ucuz KNX kurulumu olmaktadir. Normalde, Android
tabletler asenkron seri iletisimi desteklemez, bu nedenle KNX cihazlarina erismek i¢in ek
sistemlere ihtiya¢ duymaktadirlar. KNX cihazlarina erisim i¢in tablet {izerine gdmiilii olan bir
yazilim ve en basit donanim gelistirilmistir. Yazilim, android tarafinda JAVA kullanilarak ve
Android Kernel iizerinde bazi degisiklikler yapilarak gelistirilmistir. En basit donanim
olarakta 8 bitlik bir mikrodenetleyici ve bunu programlama i¢in 8 bitlik mikroiglemcinin
assembly dili kullanilmaktadir.

Anahtar Kelimeler: KNX, biikiimlii ¢ift, Android, Java, C, Assembly Dili

1. Giris

Bina otomasyonunda kontrol edilmek istenen cihazlarin iireticileri, tirtinlerinin birbirleriyle
uyumlu calismalar1 i¢in KNX erisim protokolunu gelistirmis ve buna uyumlu cihazlar
iiretmeye baslamiglardir. Evlerde kullanilan Interkom sistemlerinin konut i¢i monitdrlerini
akilli ev terminali olarak kullanmak ¢ok sik kullanilan ucuz ve uygun bir ¢6ziim olmaktadir.
Teknolojinin hizla gelisimi Android tabletleri en sik kullanilan interkom modiilii haline
getirmistir. Sadece bu amaca yonelik olduk¢a ucuz medya islemcileri gelistirilmistir. Android
tabletlerin hem IP Interkom i¢ modiilii hem de akilli ev monitérii olarak kullanilabilmesi igin
KNX in en ucuz kurulumu olan biikiimlii ¢ift ile asenkron seri iletisimi de desteklemesi
gerekmektedir. Android kiitliphaneleri bir ¢ok ekran monitorii ve ses sistemlerini
desteklemektedir. Tabletlerde kullanilan medya islemcileri seri iletisimi desteklemesine
ragmen, tablet iireticileri islemcisinin bu 6zelligini son kullaniciya agmamaktadirlar. Sadece
kablolu ve/veya kablosuz ethernet ¢ikisinm1 kullaniciya sunmaktadirlar. Bu caligmada, IP
Interkom iireticisi Multitek firmasi i¢in Android tablete KNX baglantisi saglayan yazilim ve

donanim tasarlanarak gelistirilmistir.
2. MATERYAL VE YONTEM
2.1. Akilh Ev ve Tletisim Yontemleri, KNX Protokolii

Sunumda Android Isletim sistemi ile KNX protokolii kullanarak akilli ev yonetim sistemi
gelistirmeye bir 6rnek anlatacagim
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Akill1 ev monitorii olarak da sadece bir ekran yerine tablet bilgisayar kullanildiginda daire
monitoru, ilave klavyeye gerek kalmadan istedigimiz degerleri girebilme ve islemcisi
yardimiyla  denetleme organi ve hatta bir yerel sunucu islevi gorebilmektedir. Motorlu
perde, sicaklik kontrolu, giivenlik sistemleri gibi cihazlar iireten baz1 global iireticiler kendi
aralarinda 6zel iletisim yontemleri (KNX, 2013) gelistirmislerdir. Akilli ev kavraminin tablet
bilgisayarlart yerel sunucu gibi kullandigimizda bunlari buluta tasimak c¢ok daha kolay
olmaktadir.KNX, 300'den fazla farkli Ureticinin, birlikte ¢alistigi ve birlikte sorunsuz bir sekilde
calistig Grlinler Ureten dinya capinda acik bir standarttir.KNX, herhangi bir binanin (veya dis
mekanin) tim bilesenlerinin, cihazlarinin, o6zelliklerinin ve islevlerinin tek bir ortak dil
aracihgiyla aninda ve uzaktan iletisim kurmasini saglayarak c¢alisir.KNX cihazlari aydinlatma,
panjur ve panjurlar, HVAC, gluivenlik sistemleri, enerji yonetimi, ses video, beyaz esya, ekran,
uzaktan kumanda vb. sistemleri kontrol edebilir.

2.2. Android Tablet Mimarisi

Android tabletin anakartinin blok diyagrami Sekil 1. de verildigi gibidir. Sekilden goriilecegi
tizere dis diinya ile haberlesmesi i¢in IIC baglantisi kullanilacaktir.

GUC YONETIMI

Audio &
Echo
Cancelation

internet

Ekran ve
Kapasitif

Panel

Kamera

Sekil 1. Android Tablet Bilgisayar Anakartinin blok gosterimi

2.3. Mikrodenetleyici Arayiizey
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KNX cihazlar ile ¢ift biikiimlii kablo haberlesmesini saglayan ve bu bilgileri IIC prokolu ile
Android tablet paylagsmak i¢in kullanilan ara devresinin blok diyagrami Sekil 2. de verilmistir.
8-bit Mikrodenetliyici olarak SO8PT32 kullanilmigtir. NXP  sirketine ait 8-bit
mikrodenetleyici esdeger diger mikrodenetleyicilerde olan ADC (Analog Digital Cevirici),
Analog Karsilastirici, Esnek Zaman Modulator birimi, IIC (Inter-Integrated Circuit), Gergek
Zaman Sayicist (RTC) , Seri Haberlesme Birimleri (SCI/UART), Seri Arayiiz Birimi , sayisi
57 kadar artabilen Genel Amagh Giris Cikis ucuna sahiptir.

Mikrodenetleyici NCN5120 KNX-Modem alici-verici tiimdevresi yardimiyla KNX agina
baglanarak veri alis verisine bulunmaktadir.

Tablet

Sekil 2. Mikrodenetleyici ara yiizey devresinin blok gosterimi

JAVA NATIVE INTERFACE

Java Code C/C++ Code
J

=

Android isletim sistemi, Linux cekirdegi ilizerinden calisir ve gdmiilii olarak Java Sdk y1

barindiri. Bu sayede mobil uygulama gelistiricileri Java programi ile uygulama
gelistirebilirler.

Java igletim sistemi, nesne tabanli, platform bagimsiz {ist seviye bir isletim sistemidir. Java
uygulamalar1 Java Virtual Machine {izerinde kogmaktadir.

Java Native Interface(Jni), J2SE 1.3 ilk olarak versiyonuyla sunulmustur. Java uygulamasi
iizerinden yerel C,C++ kiitiiphanelerine ulagsmay1 saglar.

Java Native Interface(JNI),Java Software Development Kit(Java Yazilim Gelistirme Kit'i)'in
bir pargasi olan dogal programlama araytiziidiir.JNI, C\C++ gibi diger dillerde yazilmis kod
ve kod kiitliiphanelerini Java kodu igerisinde kullanmamiza olanak saglar.Buna karsilik bir
Java kodunuda C/C++ kodu igerisine ekleyebiliriz ve ya igerisinden cagirabiliriz
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diyelim.JVM'in biitiin platformlarda sorunsuz c¢alistirilabilmesi,biiyiik 6l¢iide JNI sayesinde
gergeklestirilmisdir.Eger Java ile yazilim gelistiriyorsak,Bellek Y onetimi,Performans,alt
seviyeli bir donanima erisim gibi islemlerde C\C++ kullanmamiz gerekebilir.

Projemizde Java programlama dilinin dogrudan erismedigi Linux kernel modiillerine-
donanim birimlerine, sistem c¢agrilarina, Java Native Interface frameworkii ile ersim

saglayacagiz.
JNIEXPORT jint INICALL

Java_com_multitek_i2c_12CTransfer_i2cWrite(JNIEnv *env, jclass clazz, jshortArray
dataArry) {

int res=-1;
int fd = open(DRIVER_NAME, O_RDWRY);

if (fd <0) return res;

short kargs[24];
(*env)->GetShortArrayRegion(env,dataArry, 0, 24, kargs);
res = ioctl(fd, PT32_WRITE, kargs);

close(fd);

return res;}

JNIEXPORT jint INICALL
Java_com_multitek_i2c_I12CTransfer_i2cRead(JNIEnv *env, jclass clazz, jshortArray
dataArry) {

int fd = open(DRIVER_NAME, O_RDWR);

if (fd < Q)return -1;

short kargs[15];

int res = ioctl(fd, PT32_READ, kargs);

if(res==1){ (*env)->SetShortArrayRegion(env,dataArry, 0, 15, kargs);

}

close(fd);

return res;}

Sistem Genel Semasi
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77 Android Tablet = Ty

Android App JAMAlINI Kernel Module

r

L]
UART I

NCMNS120
KNX-TRANSMITTER

F

KNX BUS

b
| KNX-DEVICE1 |

!

| KNX_DEVICEZ2 |

i

| KNX_DEVICE M |

2.4. 11C protokolu

SDA
T SCL

I2C(Inter-Integrated Circuit), 1980’li yillarin basinda, Philips Semiconductor tarafindan

ortaya ¢ikarilan bir seri iletisim protokoliidiir. islemci ve mikrodenetleyicilere ayn1 veri yolu
iizerinden birden ¢ok cevrebirimle haberlesme saglamaktadir. Cevre birim olarak EEPROM,
ADC, LCD siiriicli ve zamanlayici aygitlar: gibi ornekleri vardir. Haberlesmeyi master cihazi
kontrol eder ve her haberlesmede bir tane master cihaz1 vardir. Haberlesmenin saglanmasi igin
hatta en az bir adet slave cihaz vardir. Hatta birden fazla da slave yer alabilir fakat hangisinin
veri aktaracagina master cihaz karar verir.

Projemizde Android Tablet ile PT32 MCU arasindaki iletisim 12C protokolii ile saglanacaktir.
Linux Kernel Modul
int pt32_ioctl(struct file *file, unsigned int cmd, unsigned long arg) {

lprintk("pt32_ioctl cmd = %d\n",cmd);

short karg[24];
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int size = 0;
int res=0;
int i=0;

short uarg[76];

if(cmd==PT32_WRITE){
if (copy_from_user( (void*)karg, (void __user*)arg, 24*sizeof(short) )){return -1}
size = karg[23];
u8 write_buffer[size] ;
1I=0;
printk("[%d]_PT32_SEND_DATA =" res);
for(i=0;i<size;i++){
write_buffer[i]=karg[i];
printk("0x%02x,",write_buffer[i]);

res = pt32_write(write_buffer,size);
}else if(cmd==PT32_READ){
u8 read_buffer[15] = {0};
res = pt32_read(read_buffer);
short rtb[15];

if(read_buffer[0]!=0){
for(i=0;i<15;i++){
rtb[i]=read_buffer[i];

if(copy_to_user((void __user*)arg, rtb, 15*sizeof(short))){printk("PT32_DEBUG
copy_to_user fail'!\n");}

Yelse{
[lprintk("PT32_READ no data \n");
res=0;

}

}

}

Android Tablet tarafindan IIC ile mikrodenetleyiciden 15 Byte uzunlugunda veri okunur, bu
verinin bi¢gim asagidaki gibi aciklanabilir.
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Byte 1 -> key

Byte 2 -> dev_knx_addr_partl
Byte 3 -> dev_knx_addr_part2
Byte 4 -> dev_knx_addr_part3
Byte 5 -> dev_knx_datal

Byte 6 -> dev_knx_data2

Byte 7 -> dev_knx_data3

. dev_knx_data

. dev_knx_data

. dev_knx_data

Byte 15 -> checksum

Android tabletten KNX hattina her yazma isleminde her 24 byte gonderilir

Byte 1 -> key

Byte 2 -> dev_knx_addr_partl

Byte 3 -> dev_knx_addr_part2Byte 4 -> dev_knx_addr_part3
Byte 5 -> dev_knx_datal

Byte 6 -> dev_knx_data2

Byte 7 -> dev_knx_data3

. dev_knx_data

. dev_knx_data

. dev_knx_data

Byte 22 -> data_len
Byte 23 -> 255

Byte 24 -> checksum
2.5 Yazihm

Android tablette JAVA kullanilarak 200 ms de bir KNX hatti denetlenmektedir. IIC
yardimiyla mikrodenetleyiciden okuma yaparak varsa gelen degerler alinir varsa yazilmasi
gereken degerler gonderilir. C dili kullanarak Android Kernel’in IIC bi¢imlendirmesi
yapilmistir.

Mikroiglemcinin tablet ile iliskisini ve KNX Modem tiimdevresi ile veri iletimini saglamasi
icin 8-bitlik makine dili (assembler) kullanilmistir.

3. SONUC VE ONERILER

Proceedings Book 56 ! www.aegeanconference.com
__ __




INTERNATIONAL AEGEAN CONFERENCES

ON INNOVATION TECHNOLOGIES & ENGINEERING-VII
April 26-27, 2023

Donanim ve yazilim ilavesi ile Android ortamin1 KNX ortamina baglayan bir tasarim ve
bunun gergeklestirilmesi tamamlanmistir. Android tabletin IP Interkom dahili tinitesi ve akilli
ev terminali olarak kullanilmasinda dolayr ayni anda gercekledigi bir ¢ok fonksiyonun
calistirmasini gerektirmektedir. Goriintii ve ses iletimi i¢in tasarlanan medya islemcinin
gercek zamanli KNX verilerinin iletiminde direk kullanilmasinin ortaya ¢ikaracagi sorunlari
engellemek icin ilave bir mikrodenetleyici kullanilmistir.
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OZET

Aralik 2019°da Cin’in Wuhan kentinde ortaya ¢ikan COVID-19, tiim diinyanin giindemini,
giinliik yasamin1 ve beklentilerini degistiren bir salgin haline geldi. Insanlarin gevrelerinden,
arkadaslarindan, akrabalarindan, ¢alisma ve egitim ortamlarindan koptugu, normal sosyal
yasamlarini devam ettiremedigi goriildii. Salginin aktif oldugu tiim tilkelerde insanlar sagligin
her seyden Onemli oldugunu anlayarak sagliklarii korumak igin ekstra onlemler aldilar.
Pandemi ile birlikte teknoloji daha fazla kullanilmig, teknoloji ve viriis, gilinliik yagamimizi
yonlendirir olmustur. Baska bir deyisle COVID-19 salgm kiiltiirler tlizerinde derin izler
birakacak hale gelmistir. Pandemi, bireysel ve toplumsal kiiltiir anlaminda yasamimizi bir¢ok
yonden etkiledigi gibi ¢alisma hayatimizi da derinden etkilemis, ¢calisma pratiklerinde biiytik
degisikliklere yol agmistir. Calisma mekanlar1 kapanmis, uzaktan ¢alisma gibi yeni teknolojik
yollara bagvurulmustur. Formel caligma informel ¢alismaya donmiis, ofislerde resmi kiyafet
giyen calisanlar evden caligma siirecinde hem rahat bir ortamda hem de daha rahat kiyafetlerle
caligmaya baslamistir.

Bu caligsma, ¢alisma mekanin gelecekte Kkarsilasabilecegi sorunlara 1sik tutmak, ¢aligma
mekanlarin nasil tasarlanmasi gerektigi ile ilgili ¢6ziim Onerileri sunmak, calisma mekanlarin
salginlar karsisindaki durumunu degerlendirmek, pandemi siirecinin ¢alisma pratikleri
tizerindeki etkilerini analiz etmeyi amaglamaktadir. Bu amagla calismada ilk olarak, farkl
calisma mekanlar1 incelenmistir. Pandeminin c¢alisma mekanlar1 {izerindeki etkileri, bu
mekanlarin yasadigir degisimler, ¢esitli ornekler referans alinarak degerlendirilmistir. Bu
analizler ve degerlendirmeler sonucunda ofislerin mekansal kullanimimi belirleyen temel
basliklar ortaya koyulmus ve bunlara yonelik kullanici tercihlerini belirlemek i¢in ¢evrimigi
bir anket yapilmistir. Elde edilen sonuglarin gelecekte Covid-19’a benzer toplum sagligini
etkileyebilecek afetlere karsi alinabilecek mekansal Onlemler i¢in bir 151k tutacagi
diistiniilmektedir.

Anahtar Kelimeler: Pandemi, pandemi sonrasi, ¢alisma mekanlari, kullanici tercihleri
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ABSTRACT

COVID-19, which emerged in Wuhan, China in December 2019, has become an epidemic
that has changed the world's agenda, daily life, and expectations. The lock down process
nearly all over the World caused people to be away from their environment, friends, relatives,
working and educational environments, thus they could not continue their normal social lives.
In all countries where the epidemic is active, people have taken extra measures to protect their
health by understanding that health is crucial. The COVID-19 epidemic has become to leave
deep traces on cultures. The pandemic not only affected our lives in many ways in terms of
individual and social culture but also deeply affected our working life and led to great changes
in working practices. Working spaces have been closed and new technological ways such as
on-line working have been applied. Formal working conditions have turned to informal
conditions via comfortable environments and clothes during the working-from-home process.

This study aims to shed light on the problems that the workplace may encounter in the future,
to offer solutions on how to design workspaces, to evaluate the situation of workplaces
against epidemics, and to analyze the effects of the pandemic process on working practices.
For this purpose, first of all, different working places were examined in the study. The effects
of the pandemic on workplaces, the changes experienced by these places, and various
examples were evaluated with examples from the world. As a result of these analyses and
evaluations, the main topics that determine the spatial use of the offices were revealed. An
online survey was conducted to determine their user preferences. It is thought that the results
obtained will shed light on the spatial measures that can be taken against disasters that may
affect public health similar to Covid-19 in the future.

Keywords: Pandemic, post-pandemic, workspace, user preferences
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SUPPLY CHAIN SUSTAINABILITY: DETERMINANTS OF GREEN SUPPLY CHAIN
IMPLEMENTATION IN THE LOCAL MANUFACTURING CHAINS

Abebe Ejigu Alemu
Department of Logistics Management, IMCO
National University of Science and Technology, Oman

ABSTRACT

Supply chain sustainability is a critical contemporary issue that guides firms in their actions
and strategic competence. It comprises three main constructs: environmental sensitivity,
economic viability, and social responsibility. In the past, implementing environmentally
friendly operations was considered expensive and luxurious for firms. However, since the end
of 1990, regulations from the government and requirement from ISO have made
environmental responsibility a standard manufacturing practice. Additionally, environmental
concern has become a strategic advantage, as consumers focus on products that meet
environmental standards. Green supply chain management is essential for firms operating in
networks or chains, which implement green supply chain standards in their sourcing,
manufacturing, distribution, and recycling operations. However, such a practice is faced with
challenges that affect the supply chain's commitment to deploying technology, expertise, and
investment capital. The commitment of firms in practicing green supply chain management is
rarely investigated, and this research aims to assess what determines a firm's GSCM practice
among the local firms. The study conducted on ten manufacturing companies revealed that the
slow adoption of technology, insufficient trained manpower, and insufficient fund allocated
and lack of support from various partners, are constraints affecting proper implementation of
green logistics. Fostering further support and cost-effective technologies may promote the
prompt adoption of green logistics among manufacturing and logistics companies.

Keywords: Chain sustainability, environmental sensitivity, green supply chain, investment
capital
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SEMICONDUCTORS UNDER EXTERNAL EFFECTS: THE EXTERNAL APPLIED
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ABSTRACT

In this work, we investigate the influence of the hydrostatic pressure, magnetic field, and
conduction band non-parabolicity on both the diamagnetic susceptibility and the binding
energy of shallow donor impurity in a quantum disk made out of GaAs. The Hamiltonian of
the investigated problem has been solved within the framework of the effective-mass
approximation. The energy minimization has been performed using variational approach. Our
results reveal that both the diamagnetic susceptibility and binding energy have been reduced
with increasing the disk size. Moreover, the diamagnetic susceptibility increases as the
impurity moves from the extremity to the center of the disk. However, both the diamagnetic
susceptibility and binding energy have been improved under applied magnetic field,
hydrostatic pressure, and by considering the conduction band non-parabolicity model as well.
We hope that the reported results will be a modest contribution to further theoretical research
in the field of nanostructures.

Keywords: Quantum disk; Hydrostatic pressure; Magnetic field; Non-parabolicity;
Diamagnetic susceptibility; Binding energy.
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ABSTRACT

The demand for alternative clean energy today is very high. Such types of renewable energy
as wind energy, solar energy, wave energy depend on external factors. Solar from the time of
day, from weather conditions (intensity of the solar flux) from the time of year, from the
geographical location. Wind energy depends on weather conditions, on the duration of the air
flow. Wave energy depends on the wind itself. All this makes these energy sources less
reliable than conventional conventional energy sources. Therefore, they can only carry an
auxiliary load and cannot completely replace traditional energy sources [1]. Such a source of
alternative energy is required, which would not depend on external factors, be reliable and
durable. Let's start the proof with the following: in order to lift the body mass to height it is
required to expend some energy by doing work A. At the same time, A \u003d mgh. The
body, being raised to a given height, will accordingly acquire the same energy (potential).
And this corresponds to the fundamental law of physics - the law of conservation of energy.
There is no energy gain in this process. To lift a body with a larger mass, more energy will be
required, and more energy will be acquired by this body. But the pattern expressed the fact
that more energy is required to lift a body of greater mass can be bypassed. Let's take the
same body of mass m, but with the condition that it will be afloat. We will move it in the
vertical plane by changing the water level in the system of communicating vessels. Since the
taken body floats, it will move along with the change in water level. This will happen by
immersing and extracting some auxiliary cargo (A) in an adjacent container of
communicating vessels. The energy expended in this case will not go to raising the body, |
emphasize once again not to raising the body of mass m, but to changing the water level in
both vessels. And the body m will move by itself by a concomitant process, only because it is
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there, floating, but at the same time it will acquire a potential energy equal to mgh. And it is
not at all necessary that the energy expended in this case is equal to mgh. The expended
energy will be constant provided that the volume of the auxiliary body is constant. But at the
same time, the potential energy of the floating working body (V.S.D. scheme No. 2) can
change and will depend on its volume and weight, and can manifest itself only when the
working body is completely in the air or in the aquatic environment. This energy can be both
more and less than the expended energy. Whatever body of different masses would be afloat
in the system of communicating vessels, small (B), medium (C), large (D) or huge (E), or
there would be nothing at all, the energy consumption (by immersion and extraction of the
auxiliary load A) will remain constant, and therefore the absolute value of the displacement
will be the same. But, each of the displaced working bodies (V.S.D.) having different masses
will have, specifically, their own, different, potential energy magh. In itself, the movement of
working bodies V.S.D. does not perform any work, and no matter how long the auxiliary body
is immersed and extracted in an adjacent container of communicating vessels, no energy will
be received. But in the property of these working bodies (V.S. E) the possibility of exerting a
certain force under the condition of its own displacement is laid down, which is used in the
real device of a two-way piston pump. Bodies of greater mass (greater weight and greater
volume) will displace more water in both communicating vessels, the water level will change,
but the absolute value of the movement of bodies V.S.D. during immersion and extraction of
the auxiliary body A will not change. Since, with the constant expenditure of the same energy
to change the level of the water horizon, you can get different potential energy from floating
bodies and it will depend on the weight and volume of the working body, this suggests that
the application of the law of conservation of energy to this process is not scientific.

Keywords: energy, gravity, mechanism, energy source, applied force, alternative energy,
working fluid, mass, external factors
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ABSTRACT

The amount of ocean wave energy available worldwide is large enough to generate serious
interest in its extraction and use, and to make a significant contribution to meeting the energy
aspirations of various consumers. The amount of marine energy is fundamentally greater than
the amount of energy on land, yet the introduction of wave energy conversion systems in
offshore power plants remains a costly initiative. The relevance of the published study is
justified by the fact that ocean waves provide an inexpensive and environmentally friendly
energy resource suitable for simple wave energy generation through offshore power plants.
The purpose of this study is to analyse the technological characteristics, depending on the
localisation resource potential of wave energy generating offshore power plants, focusing on
the hydrodynamic characteristics of offshore power plants during the analysis. The subject of
the study is modem technologies for harnessing ocean wave energy in an offshore power plant
format, with realistic prospects for reaching the commercial stage of power generation, along
with wind and solar power. PFerret software was used to analyse the data. The Ferret software
was upgraded to the PFerret version based on the Python application. The PyFerret software is
a carrier of complex and multiple data for analysis. It is designed and produced specifically
for meteorologists and oceanographers, and runs on UNIX and Mac operating systems. The
PvFerrer software applies data on wind and atmospheric pressure obtained from the ECMWF
database, in formats such as Netcdf, ASCII and binary code. The originality of the published
study is related to the technological trend to improve the efficiency and competitiveness of the
wave energy generating offshore power plants, to reduce the cost and congestion of deploved
offshore power plant systems, especially in remote areas.

Keywords: Energy storage system, technological advances, wave energy conversion, optimal
solution; efficient operation; achieving resonance.
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ABSTRACT

The results of structural research of the samples received with hot pressure of Al,Oz -TiC
system composite materials are presented. As a result of researches it is stated that at hot
pressure between up to 1550°C, titanium carbide and aluminum oxide do not interact with
creation of some new phase. In case of hot pressure sintering, small additions of titanium
carbide and oxides (MgO, Y203) prevent the growth of aluminum oxide grains, ensure
material compactness and mechanical strength while as to the effect of carbon fiber it has, in
our opinion, double meaning: it heightens composite bending strength and at the same time
helps to preserve titanium carbide stoichiometric composition. Hardness- HRA=94.
Ocompr.=3000 MPa; Gpend. =680 MPa.

Keywords: composite materials; cutting tool material; additives; C-fiber.

Introduction

In spite that on the basis of aluminum oxide various cutting tool materials are created [1-4], it
all the same has not yet exhausted its possibilities. Therefore, because of its unique properties
it is considered as quite perspective material in the development of metal working industry. In
the work [5] authors have presented composite material with different additions into
aluminum oxide and titanium carbide system. The received material was characterized, on the
one hand, with high hardness 92-93.5 HRA and wear resistance, and on the other hand, with
high bending strength — 680 MPa.

The body of the article

The purpose of research of the presented work was the investigation of additives effect on
Al;Os-TiC system composites (MgO; Y203 and C-fiber) on the creation of the structure of
samples received with hot pressure.

The samples were prepared according to technological scheme described in [5]. In
composition of the first group composites only titanium carbide content* was changed, while
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to the content of the second group composites the combination of 2 types of activators in
amount of 5 mass% was added: 1. MgO-25; Y203-75; 2. MgO-11.1; Y.03-33.4; C-fiber-55.5
mass% content.

Sintered samples were used to prepare sections with traditional method [6]. Some physical-
mechanical indices of samples are presented in Table 1.

Table 1. Mechanical properties of samples of Al,Os-TiC system composites received with hot pressure

Titanium carbide Temperature of sintering, °C
and additives 1500 1550
contentin AlOz | Relative | Hardness | oemp | Obena | Relative | Hardness | oeomp | Gbend
-TiC composite, | density HRA MPa | MPa | density HRA MPa | MPa
mass%
TiC 10 0,84 92 1000 420 0.98 93 1900 | 480
TiC 20 0,90 92,5 1080 460 0.98 93.5 2500 | 550
TiC 40 0,92 93 1100 500 0.98 94 2700 | 550
TiC20add. 1 0.96 93 1700 520 0.99 93 2500 | 630
TiC 10 add. 2 0.90 92 1500 450 0.99 92.5 2250 | 580
TiC 20 add. 2 0.93 92.5 1850 560 0.99 93 3000 | 680
TiC 40 add. 2 0.96 93 2000 520 0.99 93.5 2700 | 650

Microscopic research of microsections was done at the University of Clausthal, Germany, on
Cam Scan microscope, micro hardness was measured on CD Muecke-Haerte device at the
department of ceramic materials and items of Bremen University.

With consideration of X-ray (DRON 3) phase analysis (Fig. 1) and microscopic pictures
(Fig.2,3) of Al2O3-TiC system composites the opinion presented in [6,7] is proved that at hot
pressure up to 1550°C between aluminum oxide and titanium carbide there happens no
interaction creating some new phase. The microstructure of researched composites consists of
two phases (Al203 and TiC).
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2080

Fig.1. X-ray patterns: a) TiC; b) Al.O3; ¢) TiC 20%-Al.03 80% received at 1550°C with hot
pressure

The same is proved with parameter value of titanium carbide crystalline lattice TiC (422)-
4.318A and micro hardness index of titanium carbide 25 GPa which absolutely conforms to
the indices presented in [6].

Fig.2. Microscopic pictures, X250; a) TiC 40%- Al>O3 60%); b) TiC 20%- Al>03 80%; c) TiC
10%- Al>03 90%. Sintering temperature — 1550°C.

As the microscopy pictures of first group samples show titanium carbide is homogeneously
redistributed in aluminum oxide matrix, the jointing of their grains are not noted. The form of
titanium carbide grains nears to spherical, their average diameter Day is 3 mem (Fig.3) and is
almost not depended on titanium carbide amount. Porosity is as more as less is titanium
carbide content in sample.
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Fig.3. Electronic-microscopy pictures, x 4000. a) TiC 40%- Al>O3 60%; b) TiC 10%- Al.O3
90%. Sintering temperature is 1550°C.

The hardness of each composite of the first group (Table 1) absolutely satisfies the demands
put to cutting material [8] but it is desirable that ultimate hardness be higher. In this case,
intensive growth of aluminum oxide grains does not occur but microstructure intergrain
spaces are not completely filled which affects negatively on mechanical properties of these
composites.
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Fig.4. Microscopic pictures, X 250; a) TiC 40%- Al>O3 60%; b) Tic 20%- Al>O3 80%; c) TiC
10% - Al,03 90% (in addition 1). Sintering temperature is 1550°C.

The form and distribution character of carbide grains do not change under the effect of
additives added to composites while porosity substantially decreases (Fig.3). At the same time
the additives together with titanium carbide prevent intensive growth of aluminum oxide
grains (Fig.5) which is very intensive at sintering of pure aluminum oxide. The fact of grain
size retaining is most clearly noticed in 10% titanium carbide containing composite where the
amount of titanium carbide grains is less and aluminum oxide matrix is seen more clearly.
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Aluminum oxide grains are quite well sintered to each other although some intergrain pores
are noticed.

Fig.5. TiC 10%- Al>03 90% (in addition 1) composite microstructure. Sintering temperature
1550°C. X 4000.

Microstructure dispersion and material compactness degree is reflected on the indices of
physical-mechanical properties of these samples (Table 1), mechanical strength of samples
with additives comparatively exceeds strength indices of composites without additives.

Composites with and without additives almost do not differ from each other in micro
hardness indices, only careful studying of indentations revealed that cracks at the tops of
indentations in case of composites with additives are not fixed compared to some composites
received without additives (Fig.6-7).

®  Weginum
90 - ® KraftinN _ g0

Kraftin N

T T T T T T T
0 20 40 60 80 100 120 140
Zeitin Sec

a)

Fig.6. HV data of TiC 20% - Al.O3 80% composite
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a) Time dependence of indentor load on the sample and distance; b) indentor imprint,

x500.
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Fig. 7. HV data of TiC 20% - Al>O3 80%

composite (with additives 1)

a) Time dependence of indentor load
on the sample and distance;

b) indentor imprint, x500.
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As to the effect of carbon fiber, we think it has double load: it increases composite  bending
strength (Table 1) and at the same time helps to preserve titanium carbide stoichiometric
composition. But it should be noted that if carbon fiber particle occurs on cutting tool edge, in
the process of cutting it may be burnt out or torn out from the surface which may be
negatively affected on cutting material properties [8]. Carbon fiber in material is located
undirected (Fig.8). The damaged boundaries of carbon fiber as a result of section preparation
are seen on the picture.
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Fig.8. Microscopic pictures, X400; TiC 20% - AlO3 80 (with additives 2)

From composites of TiC 20%- Al.Oz 80% (with additives 2) composition (Table 1) cutting
plates with sizes 12x12x5 mm were prepared and tested for wear resistance in cutting process.
Steel 40 was taken as peocessed material. Cutting rate was 300 m/min, supply - S-0.3
mm/rot., cutting depth - t=0.5 mm. Before wearing to 0.6 mm the test plate worked for 400
hours.

Conclusion

The results of the research of structural and physical-mechanical properties of Al,Os-TiC
system composite materials received with hot pressure are presented. An opinion is expressed
that the set of MgO, Y203 and carbon fiber additives, use of aluminum oxide nanopowder and
hot pressure makes desired conditions that at receiving of Al,O3-TiC system composite
materials there happens no intensive growth of corundum grains. At the same time practically
poreless material with high mechanical and cutting properties is received.
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ABSTRACT

The aim of this work is to investigate how the driver’s movements influence the behavior of
the motorcycle using a realistic model of rider. In the past, many interesting researches about
this topic were made to examine the coupled effects in the lateral dynamics of the global
driver — motorcycle system, but only in a numerical approach, most of all through multibody
models. In this work, the interaction between motorcycle and rider is analyzed using
multibody Approach, focusing on the control strategy adopted by the driver to set the motion
of driver. This approach has been applied on the vehicle’s handling and on the driving safety
and can help in the design of the motorcycle, when it has to be defined the target driver that
the motorcycle must be referenced.

Dans les chapitres 3, 4 et 5 ont été décrites des méthodes pour l'identification de modeles
biomécaniques pilotes, tandis que dans le chapitre 6 a été effectué une comparaison entre les
tests expérimentaux et des simulations avec une motocyclette de type de véhicule et un motif
de pilote a une g.d.l.

Dans ce chapitre, la plupart des modeles pilotes identifiés seront mis en ceuvre dans un
modele de véhicule a deux roues volontairement simples (décrites au paragraphe 1.1.1); ce
modele est une bonne approximation d'un véhicule a deux roues, dans lequel l'influence des
pneumatiques et la flexibilité structurelle est négligeable, et donc approprié a la description
d'une bicyclette.

Ce choix a été fait en raison de la simplicité du véhicule est possible d'analyser de maniere
plus simple, les effets que le pilote modéle biomécaniques a mis en ceuvre sur la dynamique
du systéme, contrairement a un modele de véhicule complexe, ce qui rendrait difficile

l'interprétation et analyse des résultats obtenus.

En particulier, les données utilisées pour le véhicule sont celles indiquées dans [12], tableau 2
(boitier de bicyclette du navigateur).

Les équations de mouvement ont été développés sous forme symbolique au moyen de la
bibliotheque MBSymba utilisé avec le logiciel de Maple; De plus amples informations a ce
sujet peuvent €tre abrogées dans [47] et [48].
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Tout d'abord, le premier modéle pilote est mis en ceuvre complétement rigide, et constitue la
référence pour la comparaison avec les modeles suivants multicorps; ce qui permet d'évaluer
les différences entre les différents modéles biomécaniques pilotes, et surtout de comprendre
qui est le modéle le plus performant a utiliser, ce qui permet une meilleure approximation
avec la complication mineure.

I1 est caractérisé par un corps rigide fixé a I'arriére du véhicule, indiqué par B sur la figure 7.1.
Les parametres géométriques et inertielles qui la caractérisent ont été obtenues a partir
d'é¢tudes anatomiques,, [14], [17], en particulier [11] et [18].
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ABSTRACT

In this paper, we have set a numerical scheme for the approximate solution of variable order
frictional partial differential equations which is called finite difference method. We used
special function to find the factorial of frictional numbers.to chick the accuracy and stability
of the numerical scheme we have solve three problems.
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ABSTRACT

Old masonry buildings are a cultural heritage in each country that is essential to preserve. A
masonry building or construction is an assemblage of small size elements (stones, bricks or
blocks) superimposed and packed, connected or not by mortar, making walls, bridges,
foundations or retaining walls that when withstands the construction loads it is called
structural masonry (Branco et al. 2014). The first masonry material to be used was stone. And
some of the earliest examples of permanent dry-stone masonry houses are find in Israel dated
back to 9000 — 8000 B.C. [Mustafaraj & Yardim (2017)]. The stone masonry building besides
the cultural heritage value has also an aesthetical, cultural and landscape integration value and
been a natural material stone is also environmentally friendly and a sustainable material
contributing to the reduction of the carbon dioxide emission based on their great thermal
inertia, good insolation, potential high durability and good isolation to air — transmitted noise.
However, due to the accelerated aggressive environment promoted by the climate change it is
important to preserve these structures to the future. This paper aims to present the principles
and types of old masonry constructions, regarding their constructive methods and materials.
The constructions techniques employed in the major old masonry buildings in Lisbon
(Portugal) are described. The main structural and non-structural anomalies that could occur in
stone rubble masonry and their causes are presented, and the structural and non-structural
interventions applied to strengthening and/or rehabilitating the masonry structures are
discussed.

Keywords: Masonry buildings, Rehabilitation, Strengthening.

1. Introduction

The history of man is closely related with the use of stone as a building material. Closely
related with the use of stone is also the use of other building materials that include: brick,
architectural terra cotta, cast stone, concrete and concrete block that together are named as
masonry. According to Branco et al. (2014) the term masonry refers to an assemblage of small
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size elements superimposed and packed, connected or not by mortar that when withstands the
construction loads it is called structural masonry.

Many existing masonry buildings are heritage structures, that are fundamental to preserve as
part of a cultural heritage of each country and/or as part of the world heritage. Some of the
earliest examples of permanent dry-stone masonry houses are find in Israel dated back to
9000 - 8000 B.C. and we are lucky to witness great masonry structures inherited from the past
such as the Egyptian pyramids (2800-2000 B.C.), temples, palaces, bridges and aqueducts of
Roman and Romanesque empire (0-1200 A.D.) or the 8800 km long Great Wall of China
(14th century) among others (Mustafaraj &Yardim, 2017).

Unfortunately, many of these buildings are in need for structural repairs mostly due to the
accelerated aggressive environment promoted by the climate change worldwide. As Korany
(2018) pointed out, special constraints are usually imposed on the structural restoration of
heritage masonry buildings to protect their historic character and restoring this kind of
structure is a serious challenge because meeting the requirements of current building codes is
not sufficient to preserve their historic character. The most appropriate technique for
restoration must be consistent with aesthetics, function, and the requirements of strength,
ductility, and stiffness of the building.

Besides the need to preserve the old masonry structures as part of our cultural heritage there
are also advantages related to the maintenance and restoration of the old masonry buildings
such as their aesthetical, cultural and landscape integration value, the great thermal inertia and
good insolation that stone masonry presents, good isolation to air - transmitted noise and low
yield of potential living area (high thickness of the walls: > 0.3 to 0.4 m). However, we must
to be aware with some constrains, like their high seismic and mass loads (high self - weight),
low flexural/seismic resistance, high cost (material and labour costs) and the difficulty to
guarantee specialized workmanship.

2. Portuguese Old Masonry

Regarding the use of mortar to connect the elementals stones, two types of masonry can be
considered: mortar and dry masonry. The former is made of rough, angular or rolled stones,
with irregular shape and size, laid on the most regular face, interconnected by a common
mortar of lime and sand and the latter is a constructive solution without the use of mortar to
interconnect the stones (mainly of granite and/or schist). The noblest type of regular masonry,
associated to monumental constructions like churches, palaces, monasteries are ashlar walls.
The old masonry buildings in Lisbon that still stand nowadays are called pré-Pombalinos,
Pombalinos, Gaioleiros and Placa buildings (Fig. 1). They were built with stone and/or
bricks, sometimes lime and wood and also with a few reinforced concrete structural elements,
in the case of Placa buildings.
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Fig. 1-Types of Portuguese old masonry buildings (Meireles & Bento, 2013).

On the ground floor one can find masonry walls, some made of stone
masonry, others of brick masonry. The floors and the roof are made with wood joists, except
for Placa buildings — a short-term structural solution which precedes the reinforced concrete
buildings. The Pombaline system (cage - thickness around 0,90 m at the ground level,
sucessively thinned up to the highest floor) consists of masonry made of stone and solid
ceramic brick with a timber truss. The walls have a decisive role for the performance against
horizontal loads. The first anti-seismic construction in Portugal appeared with the Pombalino
buildings, but during the nineteenth century, these construction methods were gradually
abandoned resulting on the design of buildings with inferior constructive quality, known as
Gaioleiro buildings; the timber structure started to be simplified and the rubble masonry infill
replaced by industrial masonry bricks (solid or hollow). The most traditional solution for the
partition walls (tabique) is made of timber laths, nailed to vertical joists, filled afterwards by
rubble masonry and mortar, that are a deformable and light structure (Fig. 2).

3. Masonry Anomalies and their Causes

The anomalies in masonry constructions could be grouped into the anomalies of the load -
bearing elements (stone), the anomalies of the laying mortars and the ones of the coating
mortar (renders/paints). The former affect both, the masonry and its coating (render), whilst
the latter affect mostly the coatings. The main structural anomalies, according to Branco et al.
(2014 a), are cracking (due to differencial settlements, horizontal impulses, hygrothermal
changes, windows or doors oppenings, disconnection of elements, seismic action or other
accident actions), deformation/bulging [promoted by live loads, structural changes, surround
Fig. 2 - Interior walls of a Pombaline building (Meireles & Bento, 2013).
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construction works or by the wall constitution (without “headers”, mortars)] and crushing.
The most usual non - structural anomalies that could be observed in masonry constructions
are: disaggregation, surface cracking, stains, efflorescence and cryptoflorescence, vegetation
growth, fungi, lichen and/or biological patina. For these non-structural anomalies the main
sources are the action of water (rain, ground humidity, condensation and ruptures) and lake of
proper maintenance. Other causes are related to the action of biological agents on timber
elements or with the chemical attack of stone elements resulting in the formation of white or
black crusts, scaling, exfoliation, pulverization and color changes [Branco et al. (2014 a].

4. Structural Interventions

Structural interventions techniques related to the foundations are the improvement of the
ground by Jet - grouting (enlargement and/or consolidation) and micropiles. Local
interventions for structural improvement could be made by the injection in cracks,
construction of wall buttresses, repointing or transversal anchorage in walls. For global
structural interventions we may consider the strengthening of masonry walls with reinforced
cement coating, polypropylene meshing, composite material (CFRP and GFRP), with
horizontal tie roads or retrofitting by introducing reinforced concrete shear walls.

4.1. Improvement of the ground by Jet - Grouting

This technique consists of promoting the disaggregation of a volume of soil, mixing it with
cement grout introduced in high pressure (200 - 800 bar) and velocity about 250 m.s-1
resulting in a material with higher values of mechanical characteristics and less permeability.
As advantages of this technique is that it can be applied in all types of soil, in difficult closed
areas and with no significant vibrations production.

4.2. Improving the behaviour of foundations by enlargement and/or consolidation

The superficial foundation can be enlarged with concrete and the connection with the
foundation is made through connectors, but it is necessary to excavate until the bottom of the
foundation to place the formwork. The foundation may be improved by filling the gaps with
mortar, using tubes for injection and then closing the cracks at the face of the masonry.

4.3.  Micropiles and wall buttresses

This is a solution of strengthening irreversible, but that preserves the original aspect of the
wall. Is particularly indicate for the rehabilitation of the masonry that has internal cracks
connected between them. Wall buttresses consists in adding additional supports (buttresses) in
vertical plane of vulnerable walls to out- of - plane loads. Buttresses should be connected with
steel connectors anchored into the existing wall. The main advantages are the prevention of
the failure mechanisms related to the lateral deformations and a good behaviour when facing
horizontal forces.

4.4. Repointing
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Structural intervention by repointing technique results in the improvement and reinforcing by
injection with cementitious or hydraulic based grout (without sand) in the holes and spread to
the wall, to fill the internal cracks in damage mortar joints. For the external cracks the coating
should be removed first and the injection tubes may be used also. In old structures the
inorganic grouts non-cementitious, like hydraulic limes, should preferred because of
compatibility issues with the already existing mortars (Branco et al., 2014 b).

4.5.  Reinforced cement coating

Strengthening of masonry walls with reinforced cement coating by the placement of thin (less
than 10 cm) layers of coatings of cement reinforced with steel (or glass fiber or plastic
meshes) on masonry walls. This technique can be applied in the outside or in the inside or in
both, depending on the most accessible areas. To enable both elements to work together steel
connectors are used on the wall.

4.6. Transversal anchorage in walls

The focus of this technique is the better connection of the two layers of the wall avoiding their
separation from the interior core (usually from rubble of low quality). This technique may
include binding material such as grout (cement, lime) (Fig. 3).

Fig. 3 - Face to face connector in wall of two layers (Branco et al., 2014 b).

4.7.  Strengthening of masonry walls with polypropylene meshing

Use of common polypropylene packaging straps (PP - bands) to form a mesh used to encase
masonry walls preventing the collapse and the escape of debris during earthquakes. PP -
bands are cheap and readily available while the retrofitting technique itself is simple,
increasing the seismic capacity of adobe or masonry houses (Fig. 4 - Branco et al., 2014 b).
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Fig. 4 - a) Implementation of P - P band in Kathmandu Valley; b) anchorage through the wall
(Branco et al., 2014 b).

4.8.  Composite material (CFRP and GFRP)

Use of composite materials such as carbon or glass fibers reinforced polymers, within walls
and/or columns of masonry. This technique improves the flexural behaviour or tension and
compression, through increasing the confinement. The carbon fiber reinforced polymer
(CFRP) or Glass Fiber Reinforced Polymer (GFRP) layers of material are glued with epoxy
resin to the cleaned surface of masonry.

4.9.  Horizontal tie roads and RC shear walls

Tie-roads in steel can be used in several applications of old masonry buildings. They can
avoid or decrease the probability of out-of-plane failure and can also be used in arches to
absorb horizontal impulses. Retrofitting by introducing RC shear walls is possible if the
rigidity of the slab is enough; in those cases, the lateral strength of a building can be increased
by the placement of reinforced concrete shear walls.

4.10 Replacing

Is a repair technique mostly applied to dressed stone masonry. Deteriorated stone masonry is
locally removed and replaced with new masonry that should match the physical and
mechanical properties of existing masonry. One of the principal advantages of this technique
is that it is a reversible intervention.

4.11 Underpinning

Is a foundation stabilising technique where foundation is reinforced by small diameter piles
driven under existing foundation to increases its bearing capacity. Piles are usually installed
as a group in a specific area to maximise effectiveness. The piles used could be steel, concrete
or timber piles or a combination of materials.
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4.12 Base isolation

This technique represents a valid strategy for the reduction of seismic risk of heritage
buildings. Provides the energy dissipation mechanism at the base and significantly reduces the
ductility demand on the superstructure.

Non - Structural Interventions

Repairs of non-structural nature are important for the performance and durability, particularly
as regards to humidity (rising damp, condensation, water leakage). The solutions for rising
damp are chemical barriers (primer filler: epoxy resins, alkali silicates, acrylamide gel or
water repellents: siliconates, silicones, organo-mettalic), physical insertion of waterproof
barriers, reduction of the absorbing section (substitution by creation of void spaces),
execution of drainage ditches, atmospheric drain/vent pipes or electro-osmotic systems
[inserting electrodes into the masonry (function as anode) and the ground (acts as cathode)
connecting then through conductor wires. The solutions for condensation humidity are the
improvement of ambient temperature, ventilation or of thermal insulation. Solutions for water
leakage/moisture on the walls are grout barriers, dehumidifiers renders or waterproof coatings
(Esbert et al. 1997)
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OZET

Ahsap, yasamin her alaninda degerlendirilen ve ge¢misten giiniimiize dek siire gelen en eskKi
ve en yaygin yapt malzemelerindendir. Dogal bir kaynak olarak, agagtan elde edilen ahsabin
en onemli avantaji geri doniistiiriilebilir olmasidir. Tiikenebilir bir kaynak olan agagtan elde
edilen ahsap malzemelerin yasam donglisiinde meydana gelen atiklar, gelecek kusaklar ve
cevre icin bir¢cok sorunu da beraberinde getirmektedir. Ahsap atiklarin degerlendirilmesi hem
atik miktarinin azaltilmasi hem de ahsabin ana kaynagi olan agacin daha az tiiketilmesi ve
daha yasanabilir bir diinya i¢in Onemli bir konudur. Bu ¢alismada, strdiiriilebilirlik
baglaminda ahsap atiklarin mimaride kullanim alanlari, geri donilisim olanaklari, konu ile
ilgili yonetmeliklerin incelenmesi amaglanmigtir. Bu kapsamda ahsap atiklarin yapi icerisinde
dogrudan veya dolayli olarak kullanilmasina yonelik diinyada ve Tiirkiye’deki ¢aligmalar
iceren Ornekler/uygulamalar literatiir taramas1 yontemiyle incelenmistir. Konuyla ilgili bir atik
geri doniisiim tesisinde inceleme yapilarak uygulanan yontem ve teknikler hakkinda bilgi
edinilmistir. Ahsap atigin herhangi bir kimyasal katki icermesi durumu, geri doniisiimde en
cok dikkat edilen unsurdur. Bu durumda ahsap atiklar canlilarin saghgma zararli bir etkisi
olmayacak sekilde 6rnegin kalip, palet iiretiminde degerlendirilmekte veya doniistiiriilmeden
imha edilmektedir. Ahsap atigin masif (ham agag) olmasi halinde ise mobilya, parke
tiretiminde veya kereste fabrikalarinda istenilen iiriin tiretiminde kullanilmaktadir. Tiirkiye’de
ahsap atiklarin degerlendirilmesine yonelik yapilan ¢alismalar son yillarda artis
gostermektedir. 2015 yilinda yiirtirliige giren ve ahsap atiklarin da yer aldigi Atik Yonetim
Yonetmeligi’nde her atik, kodlar ile numaralandirilmis ve tehlike siniflar1 belirlenmistir.
Cevre, Sehircilik ve Tklim Degisikligi Bakanlig tarafinca yiiriitiilen Sifir Atik Projesi tiim atik
tiirleri i¢cin geri doniisiim g¢alismalarini kapsamakta olup, ahsap atik siiflandirmasina tabi
tutulan atiklar ve ahsap atiklarin geri doniisiim siireci hakkinda bilgiler igermektedir. Ahsap
atiklarin geri doniistiiriilerek mimarlikta yapt malzemesi olarak kullaniminin yayginlagsmasina
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yonelik yapilacak arastirmalarin, dogada insanligin pek c¢ok yarar elde ettigi agacin
korunmasinin yani sira atiklarin  olusturacagir c¢evresel etkilerin azaltilmasina, iilke
ekonomisine olumlu katkilar saglayacagi diisiinilmektedir.

Anahtar Kelimeler: Ahsap, Ahsap Atik, Siirdiiriilebilirlik, Geri Doniisiim, Yap1 Malzemesi

ABSTRACT

Wood is one of the most convenient construction materials which has been used for decades.
Wood is recyclable and as a natural source, this gives a big advantage. But, as an exhaustible
resource, it can bring also some environmental issues and many problems for the next
generation during the recycling process. The recycling of wooden waste is an important issue
for both reducing the waste quantity and consuming less wood, which is the primary source of
wood, for a more sustainable world. The main goal of this study is to analyze, to use of wood
waste in architecture, the possible recycling opportunities and to search for instructions.
Within this context, the studies which have been worked on wood waste directly or indirectly
had literature reviewed worldwide and in Turkey. And about this subject, there is a study in a
recycling facility to understand the used methods and techniques. The most important point in
the recycling process is to have any chemicals in wood waste. In case of having chemicals,
the wood waste must have been recycled as formwork or pallet which do not affect human
health or must be destructed. If wood waste is massive, it can be used as furniture, parquet, or
any products in a sawmill. The recycling of wood waste has been increasing in Turkey. In
Waste Management Regulation which entered into force in 2015 and includes wood waste,
each waste has been numbered with codes, and hazard classes have been determined. The
Ministry of Environment, Urbanisation and Climate Change carries out The Zero Waste
Project for all types of waste and also it includes information about the recycling process of
wood waste. It is thought that this study aimed at promoting the widespread use of recycled
wooden waste as a building material in architecture will not only contribute to the
preservation of trees, which provide numerous benefits such as reducing the environmental
impact caused by waste and contributing positively to the country's economy.

Keywords: Wood, Wood Waste, Sustainability, Recycling, Construction Material

GIRIS

Gegmisten giiniimiize yapt sektdriinde yaygin olarak kullanilan ahsap {irlinlerin ham
maddesine duyulan ihtiyac¢ her gecen giin artmaktadir. Dogal bir kaynak olarak, agactan elde
edilen ahsabin en 6nemli avantaji geri doniistiiriilebilir olmasidir. Ahsap ve ahsap atiklarin

yeniden kullanim ve/veya geri donisiim yontemleri ile degerlendirilmesi ham maddeye
duyulan ihtiyacin azaltilmasi1 baglaminda konunun énemini olusturmaktadir.
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Bu c¢alismanin amaci ahsap atiklarin mimaride yeniden kullanim ve/veya geri doniisim
olanaklarinin incelenmesidir. Bu kapsamda, ahsap atiklar, ahsap atik tiirleri, mimaride
kullanim alanlari, ahsap atiklarin olusum evreleri, stirdiiriilebilirlik baglaminda geri kazanim
olanaklari, siniflandirilmasi ve yapi igerisinde dogrudan veya dolayli olarak kullanilmasina
yonelik ¢esitli kaynaklar literatiir taramasi1 yontemi ile incelenmistir. Ayni zamanda konu ile
ilgili Kocaeli’nde yer alan bir ahsap atik geri doniisiim tesisine ulasilmis ve uygulamalar
hakkinda bilgi alinmistir.

AHSAP ATIK

Ahsap; ilk ¢aglardan itibaren yasamin her alaninda degerlendirilen ge¢misten giiniimiize dek
stire gelen en eski ve en yaygin yap1 malzemelerindendir.

Ahsap atik genel anlamiyla, kullanim dmriinii yitirmis veya kullanilamayacak duruma gelmis,
iiretim sirasinda ¢ikan artik, fire, ihtiyac fazlasi ahsaplar anlamina gelmektedir. Ahsap atik,
yasam dongiisiiniin her asamasinda (ham madde eldesi, iiretim, kullanim, kullanim sonu geri
doniisiim ya da yok etme) ortaya c¢ikmaktadir. Yapi malzemesi ve ev esyasi liretiminden
kaynakl1 kirpinti, parga, talas ile yapi liretimi/tadilat/bakim onarim/yikim sonucu ortaya ¢ikan
mobilya, kapi, pencere, parke vb. tim malzemeler degerlendirilebilir ahsap atiklardir (Sifir
Atik Projesi, 2019). Budanmis dallar, kesilmis ve islevsiz agaglar ve orman atiklar1 da ahsap
atik siifina dahil edilebilmektedir (Sekil 2.1 a,b,c).

(a) (b) (©)
Sekil 2.1. (a) Ahsap atik (Baybas-metal, 2023), (b) Talas (Sera Atik, 2023),
(c) Agag kabuklar1 (Olymposmaden, 2023)

Ahsap atiklarin kullanim alanlar1 ham maddeden dogrudan elde edilerek kullanilan ahsap
malzeme ile pek ¢ok alanda benzerlik gosterebilmekte ve bu yoniiyle diger yapi
malzemelerinden ayrilmaktadir. Geri doniisiimii saglanan ahsap atiklarin baslica kullanim
alanlar1 mdf, sunta ve palet iiretimi, beton kaliplari, peyzaj irilinleri, i¢ ve dis mekan
dekorasyon tirlinleri olarak siralanabilmektedir (Sekil 2.2 a,b,c).
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(a) (b) (©
Sekil 2.2. (a) OSB (Kronospan, 2023), (b) MDF (AGT, 2023),
(c) Kontrplak (Huskontrplak, 2023)

Ahsap atiklarin geri doniisiimii saglanarak ayni zamanda yeni yapi iriinlerinde, panel
catilarda, tavan ve zeminde, ilan panolari, peyzaj ¢it yapiminda, duvar ve ses bariyeri
tiretiminde kullanilabilmektedir (Topal, 2009). Giintiimiizde yakit olarak kullanilan odun peleti
de kimyasal bir iglem gerekmeden ahsap atigin dogrudan geri doniisiimii saglanabilen
malzemelerden biridir (Sekil 2.3).

Sekil 2.3. Odun peleti (Seba Bioenergy, 2020)

Ahgsap atiklarin mimaride kullanimi tasarima uygun olarak; yapida dogrudan kullanim, yapi
malzemesi veya yapi malzemesi icerigine katilmis katki malzemesi seklinde gergeklesebilir.
Ahsap atiklar ile ekoloji iliskisi distiniildiigiinde, ekolojik tasarim kriterleri ile birebir uyusan
malzemelerin baginda ahsap malzeme gelmektedir (Nzeadibe, 2009; Yau, 2012).

AHSAP ATIKLARIN MiMARIDE DEGERLENDIRILMESi

Ahsap malzemelerin kullanim Omriinii tamamladiktan sonra yeniden kullanim ya da geri
dontisiim olanaklarinin iyi degerlendirilmesi gerekmektedir. Geri doniistim islemi yapilirken
en az ham madde kaybi ile doniistiirme isleminin tamamlanmasi 6nemlidir (Onat, 2004).
Ahgap atiklarin yasam dongiisti baglaminda olusum evreleri; toplanma ve islenme (geri
doniistim) evreleri olmak tizere iki kisimdir. Bu evrelerin siirdiiriilebilirlik kriterlerine gore alt
degerlendirilme evreleri ise enerji, kirlilik, saglik ve habitat olarak siralanabilir (Sekil 2.4).
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Sekil 2.4. Ahsap atik olusum evreleri

Ahsap atik esasli malzemelerin mekanik 6zelliklerinin gelistirmesi ve geri doniisim
potansiyelinin belirlenmesi tizerine ¢esitli arastirmalar literatiirde yer almaktadir. Bu
arastirmalarin temelinde ahsabin biyolojik bozulmasinin 6nlenmesine ve kullanim 6mriiniin
uzatilmasina katkida bulunan farkli fiziksel ve kimyasal islemlere yer verilmektedir (Mohareb
ve digerleri, 2012). Ahsap atiklarin geri kazaniminda bu islemler (maruz kaldigi kimyasal
maddeler ve mevcut fiziksel durumu) onem tasimaktadir. Geri kazanim yontemlerinden biri
olan geri doniisiimde atik malzeme bazi islemler sonrasinda degisiklige ugrayarak farkli
formlarda (Sekil 2.5) veya ahsap plastik kompozit (APK) malzeme gibi yeni {irlin tiretiminde
kullanilabilmektedir (Sekil 2.6).

&

Th

Sekil 2.5. Ahsap panel (Egger, 2023) Sekil 2.6. APK (Technamation,2023)

Diger bir kazanim yontemi olan yeniden kullanimda ise fiziksel veya kimyasal herhangi bir
isleme ihtiya¢ duyulmadan ayni iiriiniin iglevinin degistirilmesi ile saglanabilmektedir (Sekil
2.7). Yeniden kullanim, fiziksel yapisi bozulmus hurda ahsap olarak siniflandirilmig iiriine
tekrar islev kazandirilarak da gergeklestirilebilmektedir (Sekil 2.8).
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Sekil 2.7. Palet sehpa (Ratolye,2023) Sekil 2.8. Sandalye (BA Arsivi, 2014)

Mimari alanda kullanilacak ahsap atiklarin geri doniisiimii saglanirken, egilme mukavemeti ve
sertligi, sikistirma mukavemeti ve sertligi vb. 6zellikleri incelenerek yapi malzemesi olarak
kullanilabilirligi dikkat edilmesi gereken unsurlardandir (Xie ve digerleri, 2013). Ahsap
atiklarin kimyasal modifikasyon isleminde ¢oziiciiler, organik bilesikler, su buhar1 ve reaktif
kimyasallar yaygin olarak kullanilmaktadir. Asetilasyon, furfurilasyon, balmumu takviyesi ve
asilama yontemlerinin ahsap atiklarin mekanik ozelliklerinin iyilestirilmesinde etkili
yontemler oldugu yapilan ¢alismalarda goriilmistiir (Belgacem ve Gandini, 2008).

Ahsap Atiklarin Degerlendirilmesine Yonelik Uygulamalar ve Ornek Calismalar

Ahgap atiklarin degerlendirilmesine yonelik diinyada ve Tirkiye’de cesitli caligmalar
yapilmaktadir. Atiklarin degerlendirilmesinde bazi iilkelerin kendi atik yonetim sistemleri
mevcuttur.  Ingiltere’de yapilan bir ¢alismada ahsap atiklarin kaynaklarma gore
smiflandirilmasinin - miimkiin ~ olduguna yer verilmistir (Taylor, 2005). Atiklarin
smiflandiriimast (Tablo 3.1) yapilirken atik kaynaginin ve dogru tanimlamanin ahsabin geri
kazanimi1 yontemiyle dogrudan baglantili oldugu sonucuna ulasilmistir.
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Tablo 0.1. Ahsap atiklarin atik kaynaklarina gére siniflandirilmasi (Taylor, 2005)

Kategori Tanimlama Kazamim Yontemi | Kullanim Alam

Agaclarin idaresinin ¢alilik

Yesil atik inceltme ve budama gibi Geri Doniisiim Gilibre
yan Urinu
Tehlikesiz Islenmemis ahsabin ambalaj | Yeniden kullanim, .
e Enerji kazanimi
atiklar atiklari Geri doniisiim

Tren raylari ve telgraf
direkleri dahil insaatta vb.

Yapisal kullanilan ahgaplar, qu1dtin k u}lamm, Enerji kazanimi
atiklar . Geri dontlisiim
Koruyucular ve kimyasalla
islenmis atiklar
Uretim Mobilya gibi tamamen veya Yeniden kullanim, )
esnasinda olusan | kismen ahsaptan yapilmis e e Enerji kazanimi
. . Geri dontlisiim
atiklar tirlinler, talas, sunta, cipsler

Avrupa iilkeleri basta olmak iizere birgok iilke atik problemlerinin giderilmesi igin ¢aligmalar
yuriitmekte ve ahsap atiklarin geri doniisimi etkin bir sekilde uygulanmaktadir.
Avustralya’da mobilya atiklarmnin geri doniisiim potansiyeli biiyiik ol¢lide basariyla
gerceklestirilmektedir. Geri doniisiim i¢in faaliyet gosteren sirketlerin mobilya atiklarindan
yeni iiriinler tirettigi bilinmektedir (Daian ve Ozarska, 2009).

Japonya’da ahsap atiklar, orman atiklar1 ve aga¢ dallar1 kent mobilyasina doéntstiiren bir
teknoloji gelistirilmistir. Bu teknoloji ile ahsap atiklar tasiyici sistemde kullanilan ahsap
kaziklara dontistiiriilmektedir (Topal, 2009).

Hollanda’da, yapisal aktivitelerde 4 milyon ton ahsap atik olusmaktadir. Bu ahsaplarin biiyiik
kism1 dolgu alanlarinda veya ¢imento tuglasi tesislerinde yan {iriin olarak kullanilmaktadir.
(Hendriks ve Pietersen, 2000).

Ahsap atiklarin degerlendirilmesine yonelik uygulama calismalar1 giderek artmaktadir. Farkli
ahsap atiklarin (palet, sunta, kontrplak, hurda mobilya, orman atigi, aga¢ dali, giftlik
ekipmani, agac¢ atiklar1 vb.) prefabrik yapilarda, kent mobilyalarinda, peyzaj mobilyalarinda,
heykellerde, yap1 icerisinde veya yap1 malzemesi olarak farkli islevlerde kullanildig1 6rnekler
Tablo 3.2°de 6zetlemistir.
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Tablo 0.2. Ahsap Atiklarin Degerlendirildigi Ornek Calismalar

Yap1 Adi Yapim Yih Yap: Tiirii Kullanilan Kazanim
Ulke Tasarimci Ahsap Atik Yontemi
Manifesto Eco 2009 Konteynir, Ahsap palet, Geri
House Prefabrik yap1 Sunta dontisiim,
James & Mau Yeniden
Sili kullanim
Jellyfish 2010 Tiyatro Kontrplak, Geri
Tiyatrosu Ahsap doniistim,
Superbuero dikmeler, Yeniden
Ingiltere Tahta kullanim
dosemeler,
Six Forgotten 2016 Kent mobilyasi, | Ahsap palet, Geri
Giants Ahsap heykel, Sundurma, doniisim
James Dambo Peyzaj Tabhta gitler,
Danimarka malzemesi, Orman atiklari,
Orman kuliibesi Agac dallar
Kamikatz Halk 2016 Kafe, Ahsap sandik, | Yeniden
Evi Uretim alani, Ahsap palet, kullanim
Nakamura & Restoran Ciftlik
Japonya NAP ekipmani,
Sedir agac1
Satuti Konukevi | 2016 Konukevi Ahsap telefon | Yeniden
direkleri, kullanim
Tiirkiye Ibrahim Tiirkeri Ahsap
demiryolu
traversleri
Karamiirsel 2018 Sosyal tesis, Insaat kaliplari, | Yeniden
Belediyesi Balik Kafe, Ahsap palet kullanim
Adas1 Sosyal Ibrahim Tiirkeri | Restoran
Tesisleri & Goniil
Karademir
Tiirkiye Tiirkeri
DMSB Soguk 2019 Depo, Ahsap palet Yeniden
Hava Deposu Bina kullanim
Ibrahim Tiirkeri
Tiirkiye

Manifesto Eco House, Sili, 2009

James & Mau Architecture tarafindan 2009 yilinda Sili’de tasarlanan “Manifesto Eco House ”,
geri donistiiriilmiis ve yeniden kullanilmis malzemelerden yapilan, yenilenebilir enerjinin
kullanildig1 bir projedir. 160 m? taban alanma sahip konteynirin cephesinde ve i¢ mekanda
kullanilan baslica atik malzeme atik ahsap paletlerdir. Projenin %85’i ahsap atik, demir-gelik,
kagit, aliminyum vb. gibi yeniden kullanilabilir veya geri doéntsimli malzemelerden
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secilmistir (Sekil 2.9 a,b). Cephede kullanilan ahsap paletler ayn1 zamanda giines kirici islevi
de gormektedir.

(b)
Sekil 2.9. (a) Cephe detaylari, (b) Yapi i¢i ahsap detaylar (James & Mau Architecture,2009)

Jellyfish Tiyatrosu, Ingiltere, 2010

Ingiltere'de geri doniisiimii olan malzemelerden yapilan “The Jellyfish Theatre” projesi bir ilk
olma &zelligini tasimaktadir. Yapida 800 adet eski palet ve 750 m? atik kontrplak, tahta
artiklari, demonte edilmis ahsap dikmeler, yiik paletleri, eski tiyatro dekorlari, bos plastik
damacanalar kullanilmistir (Sekil 2.10 a,b).

(b)
Sekil 2.10. (a) Cephede kullanilan ahsap palet, (b) Yap1 i¢inde kullanilan kontrplak
(Superbuero, 2010)

Six Forgotten Giants, Danimarka, 2016

Thomas Dambo tarafindan 2016 yilinda Kopenhag’da tasarlanan, “Six Forgotten Giants”
projesinde ahgap atiklarin geri doniisiimii ve yeniden kullanimina yer verilmistir. Yaklasik
600 adet eski ahgap palet, ahsap sundurma, tahta ¢it, hurda ahsap vb. kullanimi ile heykeller
tamamlanmistir (Sekil 2.11 a,b).
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(b)
Sekil 2.11. (a) Peyzaj alaninda kullanim, (b) Yap1 alaninda kullanimi1 (Dambo, 2016)

Kamikatz Halk Evi, Japonya, 2016

Japonya’da Nakamura tarafindan 2016 yilinda tasarlanan “Kamikatz Halk Evi’nde yeniden
kullanim1 ve geri donilisimli malzemeler segilmistir. Ahsap atik olarak eski paletler,
sandiklar, ciftlik ekipmanlar1 ve yerel olarak elde edilen sedir agaci atiklar1 kullanilmigtir.
Yapi icerisinde kafe, yerel igecek tiretim alani1 ve sosyal bir alan bulunmaktadir (Sekil 2.12
a,b).

Sekil 2.12. (a) Kamikatz Halk Evi cephesi, (b) Kamikatz Halk Evi i¢ mekan
(Nakamura & NAP,2020)

Satuti Konukevi, Tiirkiye, 2016

Tirkeri tarafindan Kocaeli, Bahgecik’te 2016 tasarlanan “Satuti Konukevi” Giircistan’dan
Tiirkiye’ye getirilen eski bir ahsap evin parcalarinin, eski telefon direklerinin ve islevini
yitirmis demiryolu traverslerinin kullanimi ile yapilmistir. Bu malzemeler yapimin birinci
katinda ve cati katinin cephesinde kullanilmistir. Ayrica traversler yeniden islenerek
pencerelerin  dig pervazlarinda, giines kiricilarda, sundurmalarda ve peyzajda
degerlendirilmistir. Emprenye yontemi ile koruma orani arttirilan yerel kumar agaci dallari
yap1 korkuluklarinda tercih edilmistir (Sekil 2.13 a,b).
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(b)
Sekil 2.13. (a) Yap1 cephesi, (b) Telefon direkleri ve demiryolu traversleri (Tiirkeri, 2016)

Karamiirsel Belediyesi Balik Adasi Sosyal Tesisleri, Tiirkiye, 2018

Tiirkeri ve Karademir tarafindan Kocaeli, Karamiirsel’de 2018 yilinda tasarlanan “Balik
Adasi Sosyal Tesisi”, karanin deniz ile birlesimini saglayan striiktiirel ve mekansal alan olarak
tanimlanmaktadir. Celik konstriiksiyon ile inga edilen yapida atik ahsap olarak insaat kaliplari
basta olmak lizere pek ¢ok atik ahsap kullanilmistir. Yat vernigi ile koruma altina ahsap
atiklar yap1 cephesinde ve catisinda kullanilmistir (Sekil 2.14 a,b).

Sekil 2.14. (a) Yap1 cephesi, (b) Yap1 yerlesimi (Tiirkeri, Karademir, 2018)

DMSB Soguk Hava Deposu Ek Ofis Binasi, Tiirkiye, 2019

Tiirkeri tarafindan 2019 yilinda Yalova’nin Altinova ilgesinde soguk hava deposu ihtiyacina
yonelik bir tasarim yapilmistir. Yapida atik ahsap paletler, zimparalanip temizlenerek ¢evresel
faktorlerden koruyucu bir yag tabakasiyla gii¢lendirilmistir. Cephede kullanilan ahsap paletler
celik konstriiksiyona baglanmigtir. Bu paletler ayni zamanda giines kirici olarak da
islevlendirilmistir (Sekil 2.15 a,b).
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Sekil 2.15. (a) DMSB cephesi, (b) DMSB ek ofis bina cephesi (Tiirkeri, 2019)

Tiirkiye’de Ahsap Atik Geri Doniisiimii

Tiirkiye’de tiim atiklarin degerlendirilmesine yonelik Cevre, Sehircilik ve Iklim Degisikligi
'''' ile atiklarin
(tehlike) siniflar1 belirlenmistir. Bu yonetmelikte ahsap atiklar 03 kodu ile numaralandirilarak

atik tanimlamalar1 yapilmistir (Tablo 3.3, Atik Yonetimi Yonetmeligi, 2015).
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Tablo 3.3. Atik Yonetim Yonetmeligi, Ahsap Atik Bolimii (2015)

Atik Kodu Atik Kodu Tanimi

03 AHSAP ISLEME VE KAGIT, KARTON, KAGIT HAMURU,
PANEL(SUNTA) VE MOBILYA URETIMINDEN KAYNAKLANAN
ATIKLAR

0301 Agagc Islemeden ve Sunta ve Mobilya Uretiminden Kaynaklanan Atiklar

030101 Agac kabugu ve mantar atiklart

03 01 04* Tehlikeli maddeler iceren talas, yonga, kiymik, ahsap, kontrplak ve kaplamalar

03 01 05 03 01 04 disindaki talas, yonga, kiymik, ahsap, kontrplak ve kaplamalar

0302 Ahsap Koruma Atiklar

03 02 01* Halojenlenmemis organik ahsap koruyucu maddeler

03 02 02* Organoklorlu metal i¢eren ahsap koruyucu maddeler

03 02 03* Organometal igeren ahsap koruyucu maddeler

03 02 04* Organik ahsap koruyucu maddeler

03 02 05* Tehlikeli maddeler igeren diger ahsap koruyuculari

0303 Kagit hamuru, kagit ve kagit karton iiretimi ve islenmesinden kaynaklanan
atiklar

030301 Agag kabugu ve odun attiklar

03 0302 Yesil stvi camuru (pisirme s1vist geri kazanimindan)

03 03 05 Atik kagit ve kartonun hamur haline getirilmesi sirasinda mekanik olarak ayrilan
1skartalar

030307 Geri doniisiime gitmek iizere siniflandirilan kagit ve kartondan kaynaklanan
atiklar

030308 Kire¢ ¢amuru atig1

0303 10 Mekanik ayirma sonucu olusan elyaf i1skartalari, elyaf, dolgu ve yiizey kaplama
maddesi ¢amuru

* Tehlikeli atiklar

Atiklarin degerlendirilmesine yonelik bir diger ¢alisma ise 2019 yilinda Cevre, Sehircilik ve
Iklim Degisikligi Bakanlig1 tarafinca planlanan “Sifir Atik Projesi” dir. Bu projede ahsap atik
tanimi, ahsap atik siniflandirilmasi, ahsap atiklarin uygulama alanlari, ahsap atik geri
doniislim siireci konularinda bilgi verilmektedir (Sifir Atik Projesi,2019).

Kocaeli’ de yer alan ahsap atik geri doniisiim tesisi olan Onder Ahsap Geri Déniisiim tesis
yetkilisi ile iletisime gegilerek tesis isleyisi, ahsap atiklar ve ahsap atiklarin degerlendirilme
yontemleri hakkinda bilgi edinilmistir. Geri doniisiim tesislerine farkli yollarla ulagimi
saglanan ve hurda ahsap olarak tanimlanan biitiin ahsap atiklar bu tesiste toplanmaktadir. Geri
dontistim iglemi yapilirken insan giiclinden ve elektrik giiciinden faydalanilan tesiste islem
sonrasi uriinler cips olarak adlandirilmaktadir. Donemsel farklilarin yasanmadigi ahsap geri
doniisliim tesislerinde aylik ortalama 1000 ton ahsap atik doniistiiriildiigii bilinmektedir.

Ahsap atiklar, Atik Yonetim Yonetmeligi’nde yer aldigi sekilde formaldehit iceren ve masif
olarak ikiye ayrilmaktadir. Bu ayrim tehlikeli ve tehlikesiz atiklar olarak da yapilmaktadir.
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Iceriginde kimyasal olanlar insan saghgna zararli/olumsuz etkisi olmayacak alanlarda
kullanilmak {tizere beton kaliplarinda, palet iiretiminde vb. alanlarda kullanilabilmektedir.
Masif olanlar ise mobilya iireticileri, kereste fabrikalari, parke iireticileri vb. basta olmak
iizere pek cok yere ulastirilmaktadir. Geri doniisiim tesisindeki atiklarin toplanma sahasi,
atiklarin taginmasi, atiklarin ayristirilmast ve Ogiitiilenlerin  tasinmasi asamalarina dair

gorseller sirasi ile verilmistir (Sekil 2.16 a,b,c,d).

Sekil 2.16. (a) Atiklarin toplanma sahasi, (b) Atiklarin taginmasi (¢) Atiklarin ayrigtirilmast,
(d) Ogiitiilen atiklarin tasinmas1 (Onder Geri Déniisiim, 2018)

SONUC

Diinya’da ve Tirkiye’de geri doniisiim hayatin bir¢ok alaninda aktif bir sekilde yapilmaktadir.
Kiiciik olgekli geri doniisiimler ile baslayan bu bilinglenme giin gectikge artarak diinya
capinda bir farkindalik haline gelmektedir. Bu farkindalik iiretici ve tiiketici bilincinin
olusmasina destek olmaktadir.

Ahsap atiklar, geri doniistiirtilebilir atiklar igerisinde 6nemli bir yere sahiptir. Literatiirde yer
alan ahsap atiklarin degerlendirilmesine yonelik yapilan c¢alismalarda ¢esitli  yapi
malzemelerinin tiretiminde ahsap atiklarin kullanilarak daha yiiksek verim elde edilebilecegi
goriilmistiir. Ahsap atiklarin  geri dontstiiriilerek mimarlikta yapt malzemesi olarak
kullannminin yayginlagsmasina yonelik yapilan ¢alismalarin, dogada insanligin pek ¢ok yarar
elde ettigi agacin korunmasinin yani sira atiklarin olusturacagi ¢evresel etkilerin azalmasina,

iilke ekonomisine olumlu katkilar saglayacagi sonucuna varilmistir.
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Ahsap atiklarin olusum evreleri incelenmeli ve atiklarin azaltilmasi i¢in 6nlemler alinmalidir.
Olusumuna engel olunamayan atiklarin ise degerlendirilmesi i¢in en verimli ydntemler
belirlenmeli ve ona yonelik ¢aligmalara 6ncelik verilmelidir.

Geri kazanilmig, yapt malzemelerinin kullanimiin yayginlagmasi, kaynak korunumunun
saglanmasinin yani sira atiklarin olusturacagi ¢evresel ve ekonomik yiikiin de hafifletilmesine
olumlu katkilar saglayacaktir.
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KAHRAMANMARAS MERKEZLi DEPREMLERIN KUVVETLI YER HAREKETI
KAYITLARININ TEPKi SPEKTRUMLARI iLE TBDY-2018 TASARIM
SPEKTRUMLARININ KARSILASTIRMASI
STRONG GROUND MOVEMENT RECORDS OF KAHRAMANMARAS CENTERED
EARTHQUAKE COMPARISON OF RESPONSE SPECTRUM AND TBDY-2018 DESIGN
SPECTRUM

Yasemin KILIC ERDIM

Istanbul Gelisim Universitesi, Gelisim Meslek Yiiksekokulu, insaat Boliimii
Istanbul Gelisim University, Gelisim Vocational School, Department of Construction
ORCID ID: 0000-0001-6086-6808

OZET

06.02.2023 giinii, merkez iissii Kahramanmaras Pazarcik olan Mw 7.7 biiyiikliigiinde ve
merkez issii Kahramanmaras Elbistan olan Mw 7.6 biiyiikliigiinde ardarda iki deprem
meydana gelmistir.Ardistk meydana gelen depremlerden etkilenen 11 ilde, 821 bin 302
bagimsiz boliim, 279 bin binanin acil yikilacak, agir hasarli, yikik veya orta hasarli oldugu
tespit edilmistir. [https://www.csb.gov.tr/11032023].

Bu bildirinin amaci, Kahramanmaras merkezli depremlerin bu biiyiikliikte yikima sebep
olmasinin baslica nedenlerinden biri olan: yer ivmesinin tasarim spectrum degerlerinin
iizerinde ¢ikmis olmas1 konusu incelenmistir. Tiirkiye’ deki giincel deprem kayit istasyonlari
toplamda 950 tane olup, bu ivmedlgerler aliivyon bir zeminde ya da kaya bir zeminde
bulunabilir. Bu nedenle ayni ilgeye sahip farkli istasyonlardan ¢ok farkli degerler okunabilir.
Ormnek olarak depremlerden en ¢ok etkilenen bolgelerden Pazarcik, Kahramanmaras (4615
istasyonu), Islahiye, Gaziantep (2708 istasyonu), Antakya, Hatay (3126 istasyonu)
incelenmigtir. Belirtilen 3 istasyondan alinan kuvvetli yer hareketi kayitlarina ait davranis
spektrumlar1 ve ayni koordinatlara bagli tasarim spektrumlar1 karsilagtirilmistir. Binalarda
olusan ivmelerin TBDY-2018’de standart tasarim deprem yer hareketi olarak adlandirilan
tekrarlanma periyodunun 475 yil oldugu DD-2 Deprem Yer Hareketi diizeyi i¢in verilen
elastik tasarim spektrumunu astigi goriilmiistiir. Binalarin, bizim hesaplarda 6ngordiigiimiiz
deprem kuvvetinden daha biiylik deprem kuvveti aldig1 agiktir fakat gogme mekanizmasi iyi
tasarlanir, ani gd¢me Onlenirse, ¢ok biiylik ivmelerde dahi once plastik mafsallar kiris
uclarinda olusacak, daha sonra kolonlarda plastik mafsallar baglayacak ve en son yap1 gogme
durumuna ulasacaktir. Arastirmanin metodu genel anlamda kaynak taramasina dayanmakta
olup, tecriibeye dayali bazi bilgi ve yaklasimlardan da analitik bir yol takip edilerek
faydalanilacaktir.

Anahtar Kelimeler: Kuvvetli Yer Hareketi, Tasarim Spektrumu, Deprem, Tepki Spektrumu
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ABSTRACT

On 06.02.2023, there were two earthquakes with a magnitude of 7.7 in Kahramanmarag
Pazarcik and a 7.6 magnitude earthquake in Kahramanmaras Elbistan. It has been determined
that 821 thousand 302 independent sections and 279 thousand buildings in 11 provinces
affected by consecutive earthquakes will be demolished immediately, heavily damaged,
demolished or moderately damaged. [https://www.csb.gov.tr/11032023].

The aim of this paper is to examine one of the main reasons why Kahramanmaras-centered
earthquakes cause such destruction: ground acceleration above the design spectrum values.
The current earthquake recording stations in Turkey are 950 in total, and these accelerometers
can be found on an alluvial ground or a rocky ground. For this reason, very different values
can be read from different stations with the same district. As an example, Pazarcik,
Kahramanmaras (4615 station), Islahiye, Gaziantep (2708 station), Antakya, Hatay (3126
station), which are the regions most affected by earthquakes, were examined. The response
spectra of the strong ground motion records taken from the 3 stations mentioned and the
design spectra connected to the same coordinates were compared. It has been observed that
the accelerations in the buildings exceed the elastic design spectrum given for the DD-2
Earthquake Ground Motion level, where the repetition period, which is called the standard
design earthquake ground motion in TBDY-2018, is 475 years. It is clear that the buildings
receive a greater earthquake force than the earthquake force we have predicted in our
calculations, but if the collapse mechanism is well designed and sudden collapse is prevented,
even at very high accelerations, plastic hinges will form at the beam ends first, then plastic
hinges will begin in the columns and the structure will finally reach the collapse state. The
method of the research is based on literature review in general, and some knowledge and
approaches based on experience will be used by following an analytical way.

Keywords: Strong Ground Motion, Design Spectrum, Earthquake, Response Spectrum.
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SURDURULEBILIR UNIVERSITE KAMPUSLERINDE KOJENERASYON
SISTEMLERININ ROLU
THE ROLE OF COGENERATION SYSTEMS IN SUSTAINABLE UNIVERSITY
CAMPUSES

Ali CELIK
Dr., Erzurum Teknik Universitesi, Miihendislik ve Mimarlik Fakiiltesi
Dr., Erzurum Technical University, Faculty of Engineering and Architecture
ORCID ID: 0000-0001-6359-6698

OZET

Bir enerji formunu birlesik 1s1 ve elektrik enerjisi formuna doniistlirip bunlari ayni yerde
tireten kojenerasyon sistemlerinin en 6nemli avantajlarindan ikisi yiiksek verimlilik ve
ekonomik olmasidir. Tiiketim de oldugu kadar iiretimde de enerji verimliliginin artirilmasi
amacina hizmet eden geri doniis siireleri ¢ok uzun olmayan kojenerasyon teknolojilerinin
yayginlastirilmasi ile enerjide disa bagimli olan iilkemiz igin kisa ve uzun donemde Snemli
katkilar saglayacaktir. Kovansiyonel sistemlerin verimliligi %50-60 iken kojenerasyon
teknolojsinde toplam verimlilik %80- 90 diizeylerine ¢ikabilmektedir. Bu ¢alismada Atatiirk
Universite’si kampiisiiniin kojenerasyon tesisi kurulmadan énceki yakit, sicak-su ve elektrik
enerjisi maliyetleri toplami ile kojenerasyon kurulduktan sonraki yillik elektrik ve 1s1
tiiketimleri hesaplanarak, buna en uygun kojenerasyon sisteminin ekonomik analizi
yapilmistir. Ayrica kampiiste kojenerasyon sistemi kurulduktan sonra CO:; salimi da
karsilastirilmistir. Bu analiz sonucunda segilen; elektrik enerji liretim giici 3333 ekW 1s1l
giicii 3237 kW/h olan bir gaz motorlu kojenerasyon sisteminin yillik kazanc1 2943174.72 €
olmaktadir ve sistem kendisini 1.36 yilda amorti etmektedir. Kampiise kojenerasyon sistemi
kurulduktan sonra toplam birincil enerjide yilda %42 oraninda tasarruf ve CO2 saliminda da
yilda %44 oraninda azalma olmaktadir. Bu degerler yatirnmin karliligini agik¢a ortaya
koymaktadir. Siirdiiriilebilir enerji tasarrufu odakli kampiislerin olusturulmasinda ve
gelistirilmesinde bu sonuglar rehber olarak kullanilabilir.

Anahtar kelimeler: Siirdiiriilebilir kampiis, Kojenerasyon, Enerji tasarrufu, Ekonomik analiz,
CO2 salimu.

ABSTRACT

Two of the most important advantages of combined heat and power systems (CHP), which
transform an energy form into a combined form of heat and electrical energy and produce
them in the same place, are high efficiency and economic. With the dissemination of CHP
technologies, which serve the purpose of increasing energy efficiency in production as well as
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consumption and with not very long turnaround times, important contributions will be made
for our country, which is dependent on foreign energy in the short and long term. While the
efficiency of conventional systems is 50-60%, the total efficiency in cogeneration technology
can reach 80-90%. In this study, the sum of fuel, hot-water and electrical energy costs before
the establishment of the cogeneration facility of the Atatiirk University campus and the annual
electricity and heat consumption after the cogeneration was calculated and the economic
analysis of the most suitable cogeneration system was made. In addition, CO2 emissions were
compared after the cogeneration system was installed on the campus. As a result of this
analysis, it was determined that the total revenue of a gas engine cogeneration system with an
electrical energy generation power of 3333 ekW and a thermal power of 3237 kW/h is
2943174.72 € per year and the system pays for itself in 1.36 years. These values clearly reveal
the profitability of the investment. After the cogeneration system is installed on the campus,
there is a 42% annual savings in total primary energy and a 44% reduction in CO2 emissions
per year.These results can be used as a guide in the creation and development of campuses
focused on sustainable energy savings.

Keywords: Sustainable campus, Cogeneration, Energy saving, Economic analysis, CO2
emissions

1. Giris

Universite kampiisleri ¢ok ve ¢esitli fonksiyonlarda binalari ile yiiksek enerji tiiketimlerine
sahip oldugundan enerji tasarrufunun yapilabilecegi dnemli yerlerdir. Universiteler, enerji
etkin siirdiiriilebilir bir toplumun olusmasinda enerji tasarrufu ve siirdiiriilebilirlikle ilgili
calismalara da Onciiliik edebilirler. Enerji etkin kampiisler ile hem enerji maliyetlerinin
iiniversite biitgesi iizerindeki olumsuz etkisi azaltilacak hem de g¢evreye atilan emisyonlarin
orani da diisiiriilecektir. Gliniimiizde hem enerji taleplerinin artmas: hem de mevcut enerji
kaynaklarinin siirlt olmasi sebebiyle; enerji liretim verimliligi, iiretim maliyeti ve ekoloji
yoniinden yliksek performanshi kojenerasyon sistemleri cazip hale gelmistir. Yaygin
kullanilmaya baglayan bu sistemlerin pazar1 2020 yilinda yaklagik 11 milyar $ olarak
belirlenmistir [1]. Kojenerasyon, tek bir yakit girdisinden enerjinin hem elektrik hem de 1s1

formlarinda ayni sistemden es zamanli iiretilmesi olarak tanimlanabilir.

Konvansiyonel sistemlerde enerji iiretilirken yogun olarak atilan atik gazlardan dolay1 ¢evre
kirlenmekte ve primer enerjinin yaklasik %355-65'i atik 1s1 olarak ziyan edildiginden
verimlilikte oldukca diismektedir [2]. Buna karsilik bir kojenerasyon sisteminde elektrik
iretimi sirasinda ortaya ¢ikan 1s1, esanjorler yardimiyla cesitli 1s1 ihtiyaclar i¢in (sicak su,
buhar, absorbsiyonlu sogutma vb.) degerlendirilebilmektedir. Bunu sonucunda da
kojenerasyon sistemlerinde ikili {iretim yapildigindan %80- %90 gibi ¢ok daha yiiksek verim
degerlerine ulasilirken sadece elektrik liretimi yapan termik santrallerde verim %30- %40
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civarlarindadir [2,3,4]. Bu sistemler ile primer enerjinin atilan kismi minimize edilmektedir.
Kojenerasyon sistemleri, yakiti, elektrik ve 1siya doniistiirmenin en verimli yoludur. Bu
sistemle enerji kullanimindaki verimlilik artirilarak enerji iiretim maliyetlerinde yaklasik %40
oraninda tasarruf saglanabilir. Yine bu sistemler ilk yatirim maliyetini yaklasik 1.5-3 sene gibi
kisa bir siirede geri dder.

Bu konuda literatiirde bir¢ok ¢alisma mevcuttur. Bu ¢aligmada Yunanistan’da kojenearsyon
sistemlerinin kullanim1 ve ekonomik kazanimlarinin tespiti i¢cin Atina’da sekiz proje ¢alismasi
yapilmistir. Bir yi1l kojenerasyon sistemi ile ilgil sah &lgiimleri yapilmistir. Olgiimler
sonucunda elektriksel verimin %30'un {izerinde, termal veriminde %40-45 araliginda oldugu
belirlenmistir [5]. Arastirmacilar bu ¢alismada Akdeniz iklimindeki Atina’da bazi projeler
icin kojenearsyon sisteminin uzun donem ekonomik verimliligini analiz etmislerdir [6]. Yine
bu ¢alismada bir hastane binasinda kojenerasyon sisteminin kisa vade i¢in ekonomik olarak
uygulanabilirligi analiz edilip, Oneriler sunulmustur [7]. Tayland’ta bir tekstil fabrikasina
kojenerasyon sisteminin uygulamasinin analizi yapilmistir. Fabrikada 6 adet 40 ton/saat buhar
kapasiteli kazanlar kullanilmaktadir. Kazanlarda iiretilen toplam enerjinin %87 termal (buhar)
enerji ve %13 elektrik enerjisi olarak kullanilmaktadir. Kojenerasyon sisteminin kurulmasi
ile; %92 verim artis1, birincil enerjiden %19,5 oraninda tasarruf ve CO2 saliminda da %38,6
oraninda azalma olmustur [8]. Bu c¢alismada; enerji verimliligini artirmak ve ekonomik
girdileri diisiirmek i¢in diisiik ve orta sicaklikta atik 1s1 geri kazanimi igin kojenerasyon
sistemlerinin hibrid uygulamalarimin analizi yapilmistir [9]. Bayoumi tarafindan yapilan
calismada; Suudi Arabistan’da bir liniversite kampiisiinde kojenerasyon sistemi ile birlikte
glines enerji sistemi (PV) kullanilmasinin enerji analizi yapilmistir. Bu analiz sonucunda elde
edilen veriler enerji tasarrufu i¢in iiniversitede rehber olarak kullanilmistir [10]. Gimelli ve
arkadaslar1 Italya’da gaz motorlu bir kojenerasyon sisteminin enerji ve ekonomik analizini
yapmislardir. Sonuglar ile kojenerasyon sisteminin teknik ve ekonomik verimlilikleri

vurgulanmustir [11].

Gaz tiirbinli bir kojenerasyon sisteminde kompresor tarafindan emilen hava yiiksek basinglara
kadar sikistirilarak yanma odasinda yakit ile birlestirilir. Bu karisim atesleme sonucu yanar ve
olusan egzoz gazlar1 gaz tlirbinine yoneltilir. Gaz tlirbinin donmesi ile tiirbine bagl alternator
tahrik edilir. Boylece alternatorde elektrik enerjisi iiretilir [12]. Yine bu sistemlerde gerekli
proseslerde kullanilmak iizere gaz tiirbininden ¢ikan atik 1s1 bir kazana verilerek buhar veya
sicak su da iiretilebilir. Gaz tirbinli kojenerasyon tnitesi calisma prensibi Sekil

1 de gosterilmistir [13].
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Sekil 1.Gaz motorlu kojenerasyon tnitesinin c¢alisma prensibi.

Sekil 2 de Kojenerasyon sistemin de elektrik ve 1sinin birlikte tiretilmesi toplamda 90 birimlik
enerji liretimi i¢in 100 birim yakit harcanirken, elektrik ve 1sinin ayri ayr tiretilmesi halinde
156 birim yakit harcanmasi gerektigi gosterilmistir [14]. Bu da yakit girisine gore %64
oraninda yakit tasarrufu yapilacagimi gostermektedir. Boylece daha az yakit kullanarak esit
miktarda enerji lireterek ¢evreye daha az atik yani karbon salimi yapilmaktadir.

-E[E- KOJEMERASYOMN -EI- 40 Birim
SAMNTRALI Elektrik
+

S0 Birim
(1]

Toplam Verim = %30

—— !
T +

50 Birim
I=
Toplam Verim = %58

Sekil 2.Elektrik ve 1sinin ayri ayri ve birlikte uretilmesi halindeki yakit
giderleri

Kojenerasyon sistemlerinde ¢esitli yakitlar kullanilmaktadir. Ancak yiiksek 1sitma ve diisiik
karbon igerigi gibi avantajlarindan dolay1 dogal gaz tercih edilmektedir. Kojenerasyon
sistemleri; ana hareket ettirici (1s1 motoru veya tahrik sistemi), elektrik jeneratori, 1s1 geri
kazanim cihazi ve elektrik ara baglantilarindan olugmaktadir.

1.1. Kojenerasyon sistemlerinin avantajlari
1. 1. Advantages of cogeneration systems

Gerek ileri teknoloji urunu tiurbin ve motorlar kullanildigi icin, gerekse de
kojenerasyon ile toplam c¢evrim veriminin artmasi, diger bir deyisle atik 1si
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miktarini elde edecek oranda birincil vyakittan tasarruf edildigi icin sinirli
kaynak etkin bir bicimde kullaniImis ve emisyon =zararlari en aza indirilmis
olmaktadir. Ozellikle CO, yani sera gazi emisyonlarinin oénemli miktarda azalmasi
saglanmaktadir (1). Elektrik kesintilerinden etkilenilmemekte ve bakim veya ariza
zamanlarinda yine sebekeden elektrik alinabilmektedir. Konvansiyonel enerji
turetimine karsin yerel kullanicinin ihtiyacini karsilamaya daha elverisli
santraller ve iletim, dagitim kayiplari gibi enerji israfinin olmadigi sistemler
kurulmast mumkiundir. Yerel ve genel santral guvenliginin ve guvenilirliginin
artmasi, kojenerasyon ile yerel tuketicinin elektrik ve 1s1 enerjisiz kalmasi
onlenebilir [3]. iletim hatlarinda ya da dagitimda ¢ikan problemler sistemin yerel
olmasindan dolay! daha az olacagindan daha giivenilir bir enerji Uretim sistemidir
[2,3]. Buyuk olcekli maliyet azalimi, bu sayede endistriyel ve ticari kullanicilar
icin rekabet gucunu arttirmasi saglanir. Kojenerasyon sistemlerini asil verimli
kilan; calisma saatini maksimuma cikartip, elektrik ve atik 1sinin strekli olarak
birlikte kullaniImasini saglamaktir. Elektrik dretiminin tiketimi karsilamadigi
durumlarda sebekeden elektrik cekerek, fazla uretim halinde de sebekeye elektrik
satarak sistemin tam yuk ve maksimum verimde calismasi saglanirsa, en yiiksek
kazanc saglanir [14].

1.2. Kojenerasyon Sistem Segimi

1. 2. Cogeneration System Selection

Kojenerasyon sistemlerinde kapasite belirlenirken agagidaki kriterlerden faydalanilir [4]:
a) Isletmenin elektrik-1s1 kullanim yapisi ve tiiketim dengesi,

b) Isletmenin yillik ¢alisma siiresi,

¢) Isletmenin enerji ihtiyaci seviyesi

Calismada; tiniversite kampiislerinde siirdiirtilebilirligin saglanmasinda giivenilir bir enerjinin
onemi vurgulanmaktadir. Elde edilen sonuclar siirdiiriilebilir enerji tasarrufu odakh
kampiislerin olusturulmasinda ve gelistirilmesinde yon gosterici niteliktedir.

2. Metodoloji
2. Methodology

2.1. Atatiirk Universitesi kampiisii icin kojenerasyon sistem secimi
2.1. Selection of cogeneration system for Atatiirk University campus
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Atatiirk Universitesi 6,5 milyon m*lik agik alan ile Tiirkiye’nin en biiyiik ikinci kampiisiine
sahiptir. Yine tiniversitede 1 milyon m?'lik kapali alan vardir [3]. 2021-22 egitim-O0gretim
yilinda toplamda yaklasik 600000 6grenci 6grenim gormiistiir.

Kojenerasyon sistem se¢iminde kampiisiin ihtiya¢ duydugu elektrik enerjisinin karsilanmasi
oncelikli olarak referans alinmistir. S6z konusu elektrik enerjisi referans alindigi i¢in de
secilecek sistemin elektrik veriminin iyi olmasi gerekmektedir. Bunun i¢in kampiisiin elektrik
kapasitesi ve dogalgazin kullanilabilir olmas1 da dikkate alinarak dogalgazli motorlarin uygun
olacagi kanaatine varilmistir. Kampiisiin yillik toplam elektrik ihtiyacinin miimkiin oldugu
kadar fazlasinin kojenerasyonla iiretilebilmesi ve bu esnada olusan 1s1 enerjisinin de ihtiyag
duyulan alanlarda etkili bir sekilde kullanilmas1 hedeflenmistir. Kurulacak sistemle kampiisiin
yil boyunca elektrik dagitim sirketinden elektrik alimina hi¢ gerek duymayacak sekilde bir
sistem diisiiniilmemektedir. Kojenerasyon sisteminin mevcut dagitim sebekesi ile siirekli
olarak paralel ¢alismasi diistintilmistiir. Elektrik sistemi daima sebekeden bir miktar elektrik
alacaktir.

Kampiisiin 1s1 ihtiyac1 6zellikle kis aylarinda fazla olacagindan kojenerasyon sistemi ile
karsilanmas1 miimkiin goriilmemektedir. Kojenerasyonun sagladigi 1siya ek 1s1 siirekli olarak

dogalgazli kazanlardan karsilanmasi uygun goriilmektedir.

Atatiirk Universitesi 1s1 merkezinde mevcut binalarin 1s1 ihtiyacini karsilamak igin dogal gaz
yakitli 4 adet 12000000 kcal/h lik kizgin su kazanlari bulunmaktadir. Bu kazanlardan elde
edilen kizgin su; 1s1 galerinde kizgin su borular: ile binalarda bulunan esanjor dairelerinde
gonderilerek 1sitma amacli kullanilmaktadir. Yaz aylarinda ise havuz 1sitmasi ve sicak su

ihtiyaci i¢in sistem 365 giin 24 saat hizmet vermektedir.
3. Bulgular
3. Results

Bu ¢aligmada; pandemi dénemi ve sonrasi egitim ¢ogunlukla online yapildigindan hata pay1
diistirmek icin 2017-2018-2019 yillar1 kampiiste kullanilan ortalama elektrik ve 1sil enerji
tiketim degerleri alinmistir. Ortalama tiiketim degerleri ve maliyetleri Tablo 1’de
verilmektedir.

Tablo 1. Kampiiste kullanilan elektrik ve 1s1l enerji tiiketim degerleri

2017-2018-2019 Yillar1 ortalama 2017-2018-2019 Yillar1 ortalama

dogalgaz tiiketimi elektrik tiiketimi
Aylar Tiiketim (kWh) Tiiketim (kWh)
Ocak 18971907.36 3145263.67
Subat 19745311.23 3060964.67
Mart 17434207.47 2676466.67
Nisan 12882837.52 2972303.33
Mayis 9196758.48 2787998.00
Haziran 2975319.95 2777375.33
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Temmuz 1225774.11 2477762.00
Agustos 1565725.65 2804747.33
Eyliil 1457601.97 2622447.00
Ekim 8709354.27 2446815.67
Kasim 14963568.75 2985354.67
Aralik 19819032.24 2737843.16
Toplam 128947398.99 33495341.49

21000000 2017-2018-2019 Yillar: ortalama enerji tiketimlerinin (kWh) karsilagtiriimas:
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Sekil 3. 2017-2018-2019 Yillar1 ortalama enerji tiikketimleri karsilastirilmasi

Tablo 1’ de goriildiigli gibi kampiisiin maksimum ortalama elektrik tiiketimi 3145263.67 kWh
ile ocak ayinda gergeklesmistir. Minimum ortalama elektrik harcamasi ise 2446815.67 kWh
ile ekim aymdadir. Ug yilin ortalama tiiketilen toplam elektrik enerjisi de 33495341.49 kWh
olarak gerceklesmistir. Buna gore yillik esdeger elektrik tiiketimi denklem 1°de verilmektedir:

Eelx, es, yl =E ek, tiik, yil / 365%25 (1)

=33495341.49 /365%24
=3823.67 kWh

Denklem 1’den en yliksek tliketimin gergeklestigi ocak ay1 esdeger elektrik tiiketimi 4227.50
kWh ve en diisiik tiiketimin gergeklestigi ekim ay1 esdeger elektrik tiiketimi de 3288.73 kWh
olarak hesaplanmaktadir
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Bu verilere gore kojenerasyon tesisinin se¢iminde; motorlarin ¢alisma yiikiinliin %50°nin
altina diigmesinin 6nlenip hem motor dmriinii uzatmak hem de elektrik birim gii¢c maliyetini
artirmamak i¢in elektrik tiiketiminin en diisiik oldugu ekim ay1 esdeger elektrik tiiketim degeri
3288.73 kW baz alinmistir. Sistemin miimkiin oldugu kadar tam yiikte veya tam yiike yakin
degerlerde calismasi tercih edilmelidir. Eger elektrik ihtiyaci kojenerasyon sisteminin irettigi
elektrigin %50’nin altina diigmesi durumunda kojenerasyon sistemi devreden c¢ikacak ve
ihtiyact gidermek i¢in sebekeden faydalanilacaktir. Ayrica kurulacak kojenerasyon
sistemindeki atik 1s1l enerjinin tamamimin kullanilmasi esastir. Atatiirk Universitesi kampiisii
icin distiniilen kojenerasyon sisteminin yilda 7500 ile 8000 saat arasinda c¢alismasi
planlanmakta; yilin kalan kisminda ise bakim yapilacagi diisiiniilmektedir. Sitemin yaklasik

64 000 saat (yada 8 yi1l ) calistiktan sonra revizyona alinmasi planlanmaktadir.

Belirlenen elektrik enerjisini karsilayacak sekilde 3333 ekW giice sahip CAT CG260-12
motorlu kojenerasyon sistemi secilmis ve motorun teknik ozellikleri Tablo 2’de verilmistir

).

Tablo 2. CAT CG260-12 Motor Ozellikleri

Motor Tipi CG260 -12
Elektrik Uretimi (kW) 3333
Is1 Enerjisi (KW) 3237
Elektrik Uretim Verimi (%) 44.1
Is1 Uretim Verimi (%) 42.4
Toplam Cevrim Verimi (%) 86.5

[leriye doniik yatirimlar dikkate almarak kojenerasyon sistemi kapasitesinin yiiksek segilmesi
yatinnmlar gergeklesene dek sistemin diisiik verimde calistirilmasina buda geri 6deme
stiresinin uzamasina neden olmaktadir. Bu nedenle tasarim gelecekte uygun kapasitelerde
birka¢ motorun paralel ¢alisacagi sekilde diistiniilmiistiir.

Bu durumda kojenerasyon sistemi 3333 kW ile 1667 kW gii¢leri arasinda, yani %100 yiik ile
%50 yiik arasinda calisir. Tablo 3’de ise %100 yiik ile %50 yiik durumunda kojenerasyondan
karsilanan elektrik miktar1 ve sebekeden alinacak elektrik miktarini gosterilmektedir.

Tablo 3. Segilen kojenerasyon sisteminin %100 ve %50 yiikte ¢alismas1 durumu

Kampiiste 2017-2018-2019 Kojenerasyon tesisinin %2100 Kojenerasyon tesisinin %50
yillar1 ortalama giicte ¢alismasi durumunda glicte ¢alismast durumunda
elektrik tiiketimi elektrik tiretimi elektrik tiretimi

Aylar kWh kWh kWh
Ocak 3145263.67 2199780.00 1099890.00
Subat 3060964.67 2053128.00 1026564.00
Mart 2676466.67 2199780.00 1099890.00
Nisan 2972303.33 2199780.00 1099890.00
Mayis 2787998.00 2199780.00 1099890.00
Haziran 2777375.33 2199780.00 1099890.00
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Temmuz 2477762.00
Agustos 2804747.33
Eyliil 2622.447.00
Ekim 2446815.67
Kasim 2985354.67
Aralik 2737843.16
TOPLAM 33495341.49
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Kojenerasyon sisteminde yiik oranina gore firetilen elektrik ile tiiketilen elektrikin
kargilagtirilmasi
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Sekil 4. Segilen kojenerasyon sisteminin %100 ve %50 yiikte ¢caligmast durumu

3.1. Universite kampiisiine ait birincil enerji tiiketimi ve karbon salim

3.1. Primary energy consumption and carbon emissions of the university campus

Kampiise ait nihai tiiketim degerleri doniisiim katsayilari ile carpilarak birincil enerji tiiketimi

ve emisyon miktar1 belirlenmektedir.Tiirkiye’de

nihai

enerjileri birincil enerjiye

doniistiirmede; elektrik i¢in 2,36, dogal gaz ve diger yakitlar i¢in 1 Kkatsayilarini
kullanmaktadir. Karbon salimi doniisim faktorleri de; elektrik i¢in 0.626 (kg esdeger
CO2/kWh), dogal gaz i¢in 0.234 (kg esdeger CO2/kWh) olarak kabul edilmektedir.
Universite kampiisii igin toplam birincil enerji (TBE) ve yillik karbon salimi (E(cos})

asagidaki esitliklerle hesaplanmustir.

TBE = [Enﬂturﬂ! gas ] + [Es!sctricit_}r X 2'36]

(2)

E(I‘-'-'I'Jz}' = {ﬂ'234 X Enﬂturﬂ!gus] + {G.EZE X e

(3)
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Burada; TBE toplam birincil enerji tiiketimi (kWh/ yil); E dogal gaz toplam dogal gaz
tiketimi (kWh/y1l); E elektrik toplam elektrik tiketimi (kWh/ yil) ve E.,_  karbon salimi
(ton/y1l) olarak verilmistir.

Buna gore kampiise kojenerasyon sistemi kurulmadan Once toplam birincil enerji
tiikketimi; TBE=207996404.80 kWh/yil, karbon salimi da; 51141.77 ton CO2/yil olarak
hesaplanmustir. Universite kampiisiine kojenerasyon sistemi kurulduktan sonra ise; toplam
birincil enerji tiikketimi; TBE=120550121.90 kWh/y1l, karbon salimi1 da; 28743.09 ton CO2/y1l
olarak hesaplanmustir.

3.2. Secilen kojenerasyon sisteminin maliyet analizi

3.2. Cost analysis of the selected cogeneration system

3.2.1. Elektrik enerjisi maliyet analizi

3.2.1. Electric energy cost analysis

Kampiiste tiiketilen elektrigin 3333 kWh lik kism1 kojenerasyon tesisinde karsilanacak geri
kalan kismi da elektrik dagitim sirketinden alinacaktir. Yine ayni sekilde kojenerasyon
sisteminde iiretilen 1s1l enerjinin tamamu kullanilacak geri kalan kisimda mevcut 1sitma
sisteminden tedarik edilecektir. Sistemin ekonomik analizinde; tesisin ilk yatirim maliyeti
belirlenerek tesisin getirisi, isletme giderleri hesaplanip sistemin amortisman hesabi
yapilmistir. Maliyet hesaplamalarinda; TL fiyatlarinin donistiiriilmesinde €/TL 21.42 [15],
2023 yili nisan ayinda dogalgaz birim maliyeti 11.45TI/m® [16] ve elektrik birim fiyati
(giindiiz puant ve gecenin ortalamasi) 4.25 T1/kWh [17] olarak alinmastir.

Secilen gaz motorlu kojenerasyon sistemine ait maliyet verileri Tablo 4’ de verilmistir.

Tablo 4. Maliyet hesaplarinda kullanilan veriler [18]

CAT CG260-12 Gaz motorlu kojenerasyon sistemi

Servis ve Yedek Parga Fiyati 20 €/h
I¢ Tiiketim 120  kwr/h
3333 ekW Kojenerasyon enerji tesisi toplam yatirim maliyeti € 2.000.000

Kojenerasyon sistemine ait maliyet hesaplamalari asagida verilmektedir [3,19];
Aylik yakit tiiketimi (m®/ay) = Yakat tiiketimi x Aylik calisma siiresi
=792 % 660 =522 720 m?/ay

Uretilen net elektrik miktar1 (kWh/ay) = Motor giicii X Aylik ¢alisma siiresi
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= 3333 x 660 =2199780 kWh/ay

Kojenerasyon sisteminin elektrik birim maliyeti (TL/kWh) = (Yakat tiikketimi X Dogalgazin
birim fiyat1) / Kojenerasyon sisteminin elektrik giicii

=792 X 11.45/3333
=2.72 TL/KWh
=0.13 €/kWh

Sitemin aylik elektrik maliyeti (TL/ay) = Kojenerasyon sisteminin elektrik giici X Aylik
caligma siiresi ¥ Elektrik birim fiyati

= 3333 X (30x22) X 4.25
= 9349065,00 TL/ay
— 436464.28 €/ay

Sistemin 365 giin 24 saat ¢alisacag diistiniilmiistiir ve y1illik bakim stiresi pay1 da aylik 2 saat
oldugu kabul edilmistir. Subat ay1 28 giin X 22 saat =616 saat ve diger aylarda ise 30 giin
% 22 saat = 660 saat calisacagi planlanmistir.

Kojenerasyon Tesisinde Uretilen elektrik maliyeti (TL/ay) = Tesisin Elektrik Giicii X Aylik
Calisma Siiresi X Kojenerasyon tesisinde iiretilen elektrik birim maliyeti

=3333 % 660 x 0.13

=285971.40 €/ay

Kojenerasyon tesisinin elektrik getirisi (TL/ay) = Tesisin aylik elektrik maliyeti — Tesiste
iiretilen elektrik maliyeti

= 436464.28 — 285971.40
=150492.88 €/ay

3.2.2. Is1 enerjisi maliyet analizi
3.2.2. Heat energy cost analysis

Atatiirk Universitesi kampiisiinde 1s1 tiiketimi kis aylarinda elektrik tiiketimine gére oldukca
yuksektir. Yilin yaklasik 8-9 ay1 isitma i¢in kojenerasyon sistemi caligmakta, 1sitmanin
olmadig1 aylarda da sicak su iiretimi i¢in elde edilen 1s1 enerjisi kullanilmaktadir.

Kojenerasyon tesisinde atik 1sidan dolayr 1sil enerji elde edilecektir. Motor yiikiine gore
sistemden elde edilen sicak su miktar1 3 237 kW tir [19].

Isitma i¢in harcanmayacak gaz maliyeti (TL/ay) = Kojenerasyon sistemindeki atik 1s1 miktari
% 860 / 8250) X Aylik ¢alisma siiresi X Dogalgaz birim fiyati

= (3237 X 860 / 8250) X 660 x 11.45 = 2549979.12 TL/ay
= 119046.64 €/ay

3.3. Kojenerasyon sisteminin yilhik kazanci ve geri 6deme siiresi

3.3. Annual gain and payback period of the cogeneration system
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Kojenerasyon tesisinde; servis yedek parca (bakim, sarf malzemeler, yanma ve degisim yag
dahil) ve i¢ tiiketim gider olarak kabul edilmistir [19].

Servis,yedek parca gideri (TL/ay) = Servis ve yedek parca maliyeti x Aylik ¢aligma siiresi
=20 € X 660 saat = 13200 €/ay

I¢ tiiketim maliyeti (€/ay) =Kojenerasyon sistemi elektrik birim maliyeti x I¢ tiiketim % Aylik
calisma siiresi

=0.13 %120 % 660 =10296 €/ay

Kojenerasyon Sistemin aylik kazanci (€/ay) = Kojenerasyon tesisin elektrik getirisi + Isitma
igin harcanmayacak dogalgaz maliyeti — Kojenerasyon sisteminin giderleri (Servis yedek
parca gideri + I¢ tiikketim gideri)

=150492.88 + 119046.64 — (13200+10296)
=246043.52 € lay
Kojenerasyon sistemin yillik kazanc1 =2943174.72 €

Yapilan maliyet analizindeki bulgular kullanilarak sistemin geri doniis siiresi hesap edilebilir.
Geri Odeme Siiresi = Sistemin Ilk Yatirrm Maliyeti / Sitemin Y1llik Net Kazanci

=4000000 € /2943174.72 €

=136yl

4. Sonuglar

4. Conclusion

Bu calisma sonucunda Atatiirk Universitesi kampiisiinde yapilmasi planlanan kojenerayon
tesisinin toplam yillik kazanci 2943174.72 € olarak bulunmustur. Sistem kendini 1.36 yilda
amorti etmektedir. Bu sistem ilk yatirnm maliyetleri yiiksek goriilse de enerji ihtiyacinin
karsilanmasi, enerji kaynaklarinin verimli kullanilmasi, elektrik iletim ve dagitim
sistemlerindeki arizalardan etkilenme olmayacagindan siirekli enerji tedariki, ¢evreye atilan
zararli emisyonlarin azalmasi ve hem daha ucuza iiretilen elektrik hem de degerlendirilen atik

1s1lardan dolay1 enerji maliyetlerinde ciddi azalmalar sistemi cazip hale getirmektedir.

Kojenerasyon sistemi kurulmadan once elektrik dagitim sirketinden alinan elektrigin birim
maliyeti 0.53 €/kWh iken sistem kurulduktan sonra iretilen elektrigin birim maliyeti 0.13
€/kWh olmustur. Kampiiste tiiketilen yillik elektrik enerjisinin yaklasik %79 u kojenerasyon
sistemi tarafindan karsilanmaktadir. Yine kojenerayon tesisinde liretilen 1s1l enerji kampiiste
tiiketilen 1s1l enerjinin yaklasik %20°ni karsilamaktadir. Kojenerasyon sisteminden sonra
toplam birincil enerjide yilda %42 oraninda tasarruf ve CO2 saliminda da yilda %44 oraninda
diisiis olmaktadir. Soguk iklim bdlgelerinde 1s1 ihtiyact yliksek olan yerler icin sistem
seciminde 1s1 ihtiyacindan ziyade elektrik ihtiyaci baz alinmalidir. Is1 ihtiyaglarina gore
tasarlanan kojenerasyon sistemlerinin geri 6deme siirelerinin uzun oldugu tespit edilmistir.
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OZET

Son yillarda teknolojik gelismelere ayak uydurmak rekabet diinyasi i¢in 6nemli bir rol
almistir. Isletmelerin piyasa sartlarinda miicadele edebilmesi icin bu faaliyetleri yakindan
takip etmeleri onem arz etmektedir. Cogu sektdrde oldugu gibi tekstil sektorii de bu
gelismeler ile temelden etkilenmektedir. Her giin ortaya ¢ikan yeni degisimler ve
makinalardaki teknolojik gelismeler tekstilde dnemli bir yere sahip olan baski sektoriinde de
etkilerini géstermektedir. Baski yontemlerinden biri olan serigrafi baski konusunda teknolojik
gelismeler diinyada ve Tiirkiye’de devam etmektedir.

Serigrafi makinelerinde, baski yapilacak kumas parcasinin dizildigi tabla iizerine gelecek
sekilde bir veya birden ¢ok noktasal ve cizgisel hizalama lazeri konumlandirilmaktadir.
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Oncelikle bos kumaslar bu tablalara serilmekte, sonrasinda serigrafi baskis1 kumas iizerine
uygulanarak, baski yapilacak goriintiiniin nereye denk gelecegi anlasilmaktadir. Bu ayarlama
stiresi yaklasik 25-30 dk gibi bir zamanla birlikte ¢cok fazla kumas harcanmasina neden
olmakta ve tiretim maliyetlerini yiikseltmektedir. Bununla birlikte yapilan her bir tasarimsal
degisiklikte, bu ayarlamalarin tekrar tekrar yapilmast gerekliligi is siireglerini
yavaslatmaktadir. Bu olumsuzluklardan dolayr ve mevcut ¢oziimlerin konu hakkindaki
yetersizligi nedeniyle ilgili teknik alanda bir gelistirme yapilmasi gerekli hale gelmistir.

Yapilan ¢alisma kapsaminda uygulanan gelistirme; serigrafi baski makineleri basinda galisan
personelin baski i¢in kullanilacak kumas konumlamasini daha hizli yapmasini saglamaktir.
Ayrica baski yapilacak olan goriintliniin, baskiya baslamadan 6nce gorsel olarak kontrol
edilebilmesini ve ¢ok noktadan tablaya kumas serimi yapilmasini kolaylastirmaktir. Bunlari
yerine getirmek lizere yapilan bu gelistirme sonucunda elde edilen iirlin; tabla iizerine
konumlandirilarak baski yapilacak goriintiiyii dl¢tilii ve konumlandirilmis sekilde tablaya
yansitan bir projeksiyon, yansitilacak goriintiiyii segmek i¢in dokunmatik kontrol ekrani,

bilgisayarli goriintii kontrol cihazi ve yonetimi saglayan merkezi bir yazilimdan olusmaktadir.

Sonug olarak; tiretimdeki baski maliyetlerinin diisiliriilmek istenmesi, firenin énemli 6lcilide
azaltilmas1 ve kalite oranlarinin artirilmak istenmesi bu teknolojik gelismeye hiz
kazandirmistir. Sektérdeki en oOnemli etkilerinden biri olan harcanan boya ve kumas
sarfiyatimm  diiglirmiis, ayarlama zamanii kisaltarak maliyetin diismesinde etkili rol

Oynamuistir.

Anahtar Kelimeler: Serigrafi Baski Makinesi, Tekstil Sektdriinde Dijitallesme, Uretimde
Verimlilik.

ABSTRACT

In recent years, keeping up with technological developments has taken an important role in
the competitive world. As in most sectors, the textile sector is also fundamentally affected by
these developments. The effects are also observed in the printing industry, which has an
important place in textile.

In screen printing machines, one or more point and linear alignment lasers are positioned on
the table where the piece of fabric to be printed is placed. First of all, blank fabrics are laid on
these table, then the screen printing is applied on the fabric, and it is understood where the
image to be printed will coincide. This adjustment time, with a time of approximately 25-30
minutes, causes a lot of fabric consumption and increases production costs. At the same time,
making these adjustments over and over with each design change slows down the business
processes.

The development implemented within the scope of the study; It is to enable the personnel
working at the screen printing machines to position the fabric to be used for printing faster. In
addition, it is to facilitate the visual inspection of the image to be printed before starting the
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printing and to lay the fabric on the table from multiple points. Developed product; It consists
of a projection that projects the image to be printed on the table in a measured and positioned
manner by positioning it on the table, a touch control screen to select the image to be
projected, a computerized image control device and a central software that provides
management.

As a result of the study; It has reduced the paint and fabric consumption, which is one of the

most important effects in the sector, and played an effective role in reducing the cost by
shortening the adjustment time.

Keywords: Screen Printing Machine, Digitalization in Textile Industry, Efficiency in
Production.
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METAL SEKTORUNDE ENTEGRE YONETIM STRATEJISI OLARAK TEMIiZ
URETIM UYGULAMASI: KAYSERI OSB’DE ORNEK BiR CALISMA

Eyliil Cetinkaya
Kemerli Metal San. VE Tic. A. S, Kayseri OSB 20. Cad. No: 62 Melikgazi/KAYSERI —

Siikrii Taner Azgin
Dog. Dr., Enerji Déniisiimleri Arastirma ve Uygulama Merkezi, Erciyes Universitesi, 38039, Kayseri, Tiirkiye
Cevre Miihendisligi Béliimii, Erciyes Universitesi

OZET

Kaynaklarin verimli kullanimi, temiz iiretim yaklasiminin giiniimiiz ¢aginin beklentilerini
kargilamasi; hammadde, su ve enerji tiiketimini azaltti§i ve rekabet giliciinii artirmasi ile
kiiresel siirdiiriilebilir kalkinma giindeminde 6nem kazanmistir. Siirdiiriilebilir tiretim, dogal
kaynaklar1 miimkiin oldugunca koruyarak ve ¢evresel etkileri minimize ederek iiretim yapilan
bir siirectir. Temiz tiretim, ¢evre kirliligini ve dogal kaynaklarin tiikketimini azaltan bir tiretim
yaklagimidir. Bu yaklasim, c¢evresel etkileri azaltarak iiretkenligi ve karliligi artirmayi
hedeflemektedir. Bu caligmada, Kayseri OSB bolgesinde faaliyet gosteren bir metal
endiistrisine temiz iretim uygulamalarinin entegre edilmesi ile ¢evresel, teknik ve maliyet
anlaminda kazanimlar1 arastirilmistir. Temiz iiretim etiit ¢alismalar1 kapsaminda isletmede
detayli incelemeler ve analizler yapilarak her boliim icin kiitle-enerji girdi ve ciktilar tespit
edilerek proses akim semalar1 olusturulmustur. Uretim proseslerinden veri toplama
caligmalar1 yapilarak mevcut spesifik degerlerin hesaplanmasinda kapasite raporu, emisyon
raporlar;, dogal kaynak tiikketim formlari, atik beyanlarindan ve iriin recetelerinden
yararlanilmagtir.

Temiz iiretim metodolojisi ii¢ is paketi takip edilerek gergeklestirilmistir. Ik is paketinde;
tesisin mevcut durum analizi ve proses bazli girdi ve c¢iktilarin nitelik ve nicelikleri tespit
edilmistir. Ikinci is paketinde tesis i¢in belirlenen Mevcut En Iyi Teknik (MET’ler); (1)
yenilenebilir enerji alternatifi olarak GES uygulamasi (2) iiretim hatlarinda ekipman
modifikasyonu gerceklestirilip JETFAN kullaniminin uygulamaya alinmast (3) hadde
tinitesinde yeni ekipman ve teknoloji yatirim uygulamasinin degerlendirilmesi (4) havuzlar
icin yeni temizlenme periyotlar ve atik tiretim miktar1 azaltim uygulamasi seklinde dort farkli
bicimde uygulamaya almmistir. Ugiincii is paketinde ise, belirlenen MET’lerin {iretim
hatlarina ve yonetim sistemlerine entegrasyonu ile teknik, ekonomik ve ¢evresel performansin
fayda analizi yapilmistir. Calismanin sonucunda tesise entegre edilen dort farkli MET ile,
elektrik tiiketiminde %70 oraninda, proses kaynakli ¢ikan atik miktarlarinda temiz iiretim
uygulamas1 ile %40 oraninda iyilesme olmustur. Metal sektorii, dogal kaynaklarin
kullannominda ytiiksek bir tiiketim oranina sahiptir. Bu sebeple, ¢alisma sonuclarinin farkli
MET uygulamalar ile zenginlestirilmesi isletmelerin ¢evresel ve ekonomik siirdiiriilebilirlik
hedeflerini karsilamada 6nemli olacak niteliktedir.

Anahtar Kelimeler; Siirdiiriilebilirlik, Temiz Uretim, Mevcut En iyi Teknikler (MET).
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CLEAN PRODUCTION APPLICATION AS AN INTEGRATED MANAGEMENT
STRATEGY IN THE METAL SECTOR: A CASE STUDY IN KAYSERI OIZ

Eyliil Cetinkaya
Kemerli Metal San. VE Tic. A. S, Kayseri OSB 20. Cad. No: 62 Melikgazi/KAYSERI —

Siikrii Taner Azgin
Dog. Dr., Enerji Déniisiimleri Arastirma ve Uygulama Merkezi, Erciyes Universitesi, 38039, Kayseri, Tiirkiye
Cevre Miihendisligi Béliimii, Erciyes Universitesi

ABSTRACT

Efficient use of resources, meeting the expectations of today's era of the cleaner production
approach; It has gained importance in the global sustainable development agenda by reducing
raw material, water and energy consumption and increasing its competitive power.
Sustainable production is a production process by preserving natural resources as much as
possible and minimizing environmental effects. Cleaner production is a production approach
that reduces environmental pollution and consumption of natural resources. This approach
aims to increase productivity and profitability by reducing environmental impacts. In this
study, the environmental, technical and cost benefits of integrating cleaner production
practices into a metal industry operating in the Kayseri OIZ region were investigated. Within
the scope of cleaner production studies, detailed examinations and analyzes were made in the
enterprise, mass-energy inputs and outputs were determined for each department and process
flow charts were created. Capacity report, emission reports, natural resource consumption
forms, waste declarations and product recipes were used to calculate the current specific
values by conducting data collection studies from production processes.

Cleaner production methodology was carried out by following three work packages. In the
first work package; The current situation analysis of the facility and the quality and quantity
of process-based inputs and outputs have been determined. The Best Available Technique
(BATS) identified for the plant in the second work package; (1) SPP application as a
renewable energy alternative (2) equipment modification on production lines and
implementation of JETFAN usage (3) evaluation of new equipment and technology
investment application in the rolling unit (4) new cleaning periods for pools and waste
generation reduction application has been put into practice. In the third work package, a
benefit analysis of technical, economic and environmental performance was made with the
integration of the determined BATS into production lines and management systems. As a
result of the study, with four different BAT integrated into the facility, there was an
improvement of 70% in electricity consumption and 40% in the amount of waste generated
from the process, with the clean production application. The metal sector has a high
consumption rate in the use of natural resources. For this reason, enriching the results of the
study with different BAT applications will be important in meeting the environmental and
economic sustainability targets of the enterprises.

Keywords; Sustainability, Cleaner Production, Best Available Techniques (BAT).
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[0,955(Ko,52Nao,48)(NDo,96Sbo,04) O3 — 0,045(BiosNao5)(ZnosWo,5)O3] KNN SERAMIGININ
DIELEKTRIK OZELLIKLERI UZERINE CINKO KATKISININ ETKISi
EFFECT OF ZINC ADDITIVE ON DIELECTRIC PROPERTIES OF
[0,955(Ko,52Nao 48) (Nbo,96Sbo,04) O3 — 0,045(Bio,sNao 5)(ZnosWo5)03] KNN CERAMIC
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OZET

Seramik  malzemeler, bilesiminde silikatlar, aliiminatlar, metal  oksitler, alkali ve toprak
alkali bilesikler bulunduran bir malzeme grubudur.
Iyonik ve kovalent baglardaki degisken Kristallik ve elektron bilesimi kombinasyonlarinin
fazlaligit ~ sebebiyle  seramik  gruplarmin  arastirilmalar1  devam  etmektedir.
Elektronik sanayide piezoelektrik malzemeler olarak yaygin bir kullanim alami vardir ve
sensorler, kapasitorler, doniistiiriicliler ve dielektrik malzemeler olarak kullanimi yaygindir.
Dielektrik malzemelerin elektrik akimi tasiyabilecek serbest elektronlar: yoktur ancak elektrik
alan altinda kutuplanma oOzelligi tasirlar. Bu sayede elektrik yiikiinii depolamak veya
kapasitans1 arttirmak i¢in kullanilir. En iyi piezoelektrik malzeme ornekleri kursun iceren
kursun-zirkonat-titanat (PZT) olmasina ragmen giiniimiizde kursunun cevreye ve sagliga
zararl etkilerinden dolay1 kursun icermeyen malzeme gruplar arastirilmaya ve gelistirilmeye
baslanmistir. Bunlar igerisinde perovskite yapida kristalesen ve iyi elektriksel ozellikler
gosteren  potasyum-sodyum-niyobat (KNN), baryum-titanat (BT), bizmut yapil,
tungsten yapili ve potasyum-stronsiyum niyobat (KSN) tipi seramik grubu 6nem kazanmustir.
Kapasitorlerde ¢esitli  elektriksel —Ozellikler gosterdikleri igin  mika, seramik ve
baryum titanat gibi farkl malzemeler kullanilmaktadir.
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Bu c¢alismada ZnO ilave edilmis [0,955(Kos52Nao.48)(Nbo,9sSho,04)O3 — 0,045(BiosNaos)
(ZNno5Wo,5)O3] kursun icermeyen niobat esasli dielektrik seramik malzeme geleneksel kat1 hal
sinterleme metoduyla 1160 °C’de 14 saat siireyle sinterlenerek tiretilmistir. Optimize edilmis
kalsinasyon sartlar1 i¢in 890 °C’de 8 saat tutulmustur. Sinterlenen seramiklerin faz gegis
analizleri karakterize edilmistir. XRD paternlerinden KNN seramiklerin oda sicakliginda
perovskite kristal sisteminde oldugunu goriilmiistir. SEM incelemeleri iiretilen KNN
seramigin yogun ve kiyaslanabilir tane boyutu sergiledigini gostermektedir. ZnO katkili KNN
seramiklerin 30 kHz’de yaklasik 219978 dielektrik sabiti elde edilmistir. Dielektrik 6l¢tim
degerleri incelendiginde KNN esasli kursunsuz seramik bilesimin kursun esasli olanlarin

yerine kullanilabilecegi belirlenmistir.

Anahtar Kelimeler: KNN seramikler, ¢inko katkisi, perovskit yapi, dielektrik malzeme

ABSTRACT

Ceramic materials are a group of materials that contain silicates, aluminates, metal oxides,
alkali and alkaline earth compounds in its composition. Due to the abundance of variable
crystallinity and electron composition combinations in ionic and covalent bonds, the
investigation of ceramic groups continues. It is widely used as piezoelectric materials in the
electronics industry and is widely used as sensors, capacitors, transducers and dielectric
materials. Dielectric materials do not have free electrons that can carry an electric current, but
they are polarized under an electric field. In this way, it is used to store electric charge or
increase capacitance. Although the best examples of piezoelectric materials are lead-
zirconate-titanate (PZT) containing lead, today, lead-free material groups have begun to be
researched and developed due to the harmful effects of lead on the environment and health.
Among these, potassium-sodium-niobate (KNN) that crystallize in perovskite structure,
barium-titanate (BT), bismuth, tungsten and potassium-strontium niobate (KSN) type
ceramics show good electrical properties have gained importance. Different materials such as
mica, ceramic and barium titanate are used in capacitors because they show various electrical
properties.

In this study, ABX lead-free niobate-based dielectric ceramic material with ZnO added was
produced by sintering at 1160 °C for 14 hours by conventional solid state sintering method. It
was kept at 890 °C for 8 hours for optimized calcination conditions. Phase transition analyzes
of sintered ceramics were characterized. From the XRD patterns, it was observed that the
KNN ceramics were in the perovskite crystal system at room temperature. SEM investigations
show that the produced KNN ceramic exhibits dense and comparable grain size. The
dielectric constant of approximately 219978 at 30 kHz was obtained for ZnO doped KNN
ceramics. When the dielectric measurement values were examined, it was determined that
KNN-based lead-free ceramic composition could be used instead of lead-based ones.
Keywords: KNN ceramics, zinc additive, perovskite structure, dielectric material
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OZET

Beton, dayanim ve dayaniklilik 6zellikleri, kolay ve hizli liretim olanag: ile ingaat sektoriinde
en ¢ok tercih edilen yapi malzemesidir. Betonun, niifusun artmasiyla beraber yasam
kaynagimiz olan su kullaniminin ardindan en ¢ok tiiketilen iiriin oldugu gercegi, insaat
sektoriinde kaynak bulma ve yenilenemeyen kaynaklarin hizla tiikenmesi sorunu diinyanin
yiizlestigi ve etkili ¢oziim arayiglarina girdigi en 6nemli konulardan bir tanesidir. Artan
kaynak tiiketimi itibariyle siirdiiriilebilir kalkinma ve ekonomik gelismeler baglaminda, daha
az dogal kaynak tiiketimi, yalnizca kaynaklarin en verimli sekilde kullanilmasi degil ayni
zamanda malzemelerin geri doniisiimii ve c¢imentodan daha az cevresel etkiye sahip olan
baglayicilarin kullanimi bilinciyle beton iiretiminin gerceklestirilmesi hedeflenmistir. Bu
kapsamda doga dostu tiriinler, daha islevsel malzemelerin kullanilmasi, kullanim omiirlerini
tamamlamis yapilarin geri doniisiimiiniin saglanarak ¢evreye verilen zararin en aza
indirgenmesi gibi 6nemli hususlarin arastirmalar1 hizlanmistir. Geopolimer beton ¢evre dostu
ve strdiiriilebilir olmasimin yan1 sira {istiin mekanik ve durabilite 6zelliklere sahip olmasiyla
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son yillarda bu arastirmalarin ilgi odagi olmustur. Oldukca diisiik karbon icermesi, ¢imento
yerine ugucu kiil ve 6gltiilmiis graniile yiiksek firin ciirufu gibi silika ve aliimine bakimindan
zengin olan endiistriyel yan {irlinlerin kullanilmast nedeniyle geopolimer beton, geleneksel
betona stirdiiriilebilir bir alternatif olarak kabul edilir. Geopolimer beton iiretimi esnasinda
endiistriyel atiklar kullanilmasi sebebiyle, geleneksel betonun ana bilesenlerinden biri olan
Portland ¢imentosunun, iiretimi esnasinda ortaya ¢ikan COz ve sera gazi saliminda oldukga
bliylik bir paya sahip olmasi gibi dezavantajlarin oniine gegilebilmektedir. Yasanan dogal
afetler sonucu ve yap1 kullanim dmriiniin tiikkenmesiyle birlikte ingaat yikimlar1 sonucu olusan
atik miktarindaki artis, beton igerisindeki hammaddelerin geri kazanilmasi fikrine ve deneysel
caligmalarin baslamasina Onayak olmustur. Literatiirde geleneksel betonlarin yami sira
geopolimer betonlar i¢in geri donlisiimiin uygulanabilirligi iizerine yeteri kadar aragtirmaya
rastlanmamistir. Bu calisma, geopolimer beton atiklarindan elde edilen geri kazanilmig
agregalarin fiziksel ve mekanik 6zelliklerini inceleyen arastirmalar1 sunmaktadir.

Anahtar Kelimeler: Geopolimer beton, geri kazanim, siirdiiriilebilirlik, endiistriyel ve yikim
atiklar

ABSTRACT

Concrete, durability and durability features are one of the most favored building materials in
construction industry, with easy and fast production.The fact that concrete is the most widely
consumed product after water use, our livelihood as the population increases, is one of the
major issues facing the world and in search of an effective solution, the problem of fundin the
construction industryand the rapid depletion of unrenewable resources.In the context of
increased resource consumption, sustainable development and economic development, less
natural resource consumption is targeted to make concrete by the awareness of not only the
most efficient use of resources, but also the recycling of materials and the use of connectors
with less environmental impact than cement. In this context, research has been ramped up on
key aspects such as the use of environmentally friendly products, the use of more functional
materials, the recycling of finishedlife structures, and the minimizing of environmental
damage. Due to the very low carbon content, the use of industrial byproducts rich in silica
and aluminum, such as volatile ash and chiseled granular high oven drip instead of cement,
geopolymer concrete is considered a sustainable alternative to traditional concrete.
Geopolimer has been the focus of research in recent years, with concrete being
environmentally friendly and sustainable, as well as superior mechanical and durable
properties. Due to the use of industrial waste during the production of geopolymer concrete,
the main ingredient in traditional concrete, Portland cement, has a significant share of CO2
during production and greenhouse gas emissions. An increase in the amount of waste
produced by natural disasters and construction demolitions resulting from the extinction of
building life led to the idea of restoring raw materials in concrete and the start of experimental
work. There has not been enough research in the literature on the viability of recycling for
traditional concrete as well as geopolymer concrete. This study provides research on the
recyclability, physical properties, and mechanical properties of geopolymer concrete.
Keywords: Geopolymer concrete, regain, sustainability, industrial and demolition waste
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OZET

Polimerler, metal ve seramik hammaddeler ile kiyaslandiginda hafiflik, kolay sekillendirme,
farkli katki maddeleri ile tasarim kolaylig1 sebebi ile farkli alanlarda siklikla kullanilmaktadir.
Enjeksiyon kaliplama yonteminin gelismesi ile ¢ok karmasik yapilara sahip pargalar, polimer
hammaddeler ile rahatca elde edilebilmektedirler. Polimerlerin, metal ve seramige kiyasla
daha hafif olmasi da otomotiv gibi 6nemli bir sektorde kullanilmasinin en biiyiik nedenidir.
Fakat, plastiklerin olusturdugu g¢evresel kirlilik konular1 giiniimiizde sik¢a dile getirilmekte ve
alternatif ¢ozlimler aranmaktadir. Geri doniistiiriilmiis polimerler ve biyopolimer konular1 ise
aktif ¢6ziim olarak tizerinde ¢alisilan konulardir. Bu ¢alismada polimerik matris olarak
Polibiitilen teraftalat (PBT) ve geri doniistiiriilmiis Polietilen teraftalat (PET) kullanilmistir.
PBT, PET ile benzer 6zelliklere ve bilesime sahip sentetik yar1 kristalize bir termoplastiktir.
Poliester recineler grubunun bir pargasidir ve diger termoplastik poliesterlerle benzer
karakteristiklere sahiptir. Miithendislik plastikleri arasinda en ¢ok kullanimi1 olan PET polimeri
genel olarak su sisesi, tekstil ve ambalaj sektoriinde kullanildig i¢cin hem kaynagin bulunmasi
hem de geri doniisiim adimlarindan biri olan temizleme agamasinin kontrolliiniin iyi yapilmasi
sebebi ile geri doniistiiriilmesi ve kullanim1 her gegen giin artmistir. Bu ¢alismada %30 cam
elyaf katkili, halojen icermeyen yanmaz katki takviyesi ile PBT/geri doniistliriilmiis PET
kompozitleri ekstriizyon yontemi ile iiretilmistir. Uretilen kompozitlerden enjeksiyon
kaliplama yontemi ile ISO standartlarina uygun mekanik ve yanmaz test plakalari basilmistir.
Ilgili test cihazlari ile karakterizasyon testleri yapilip sonuglar irdelenmistir. Ayrica, elde
edilen sonuglar geri doniistiiriilmiis bir hammadde igermeyen PBT/PET karigimi ile
kiyaslanmistir. Calismasinin sonucunda, PBT/geri doniistiiriilmiis PET karisimi, PBT/PET
karisimi ile kiyaslanabilir mekanik ozelliklere sahip oldugu goriilmiistiir. PBT/PET modiil

Proceedings Book 125 ! www.aegeanconference.com
__ __




INTERNATIONAL AEGEAN CONFERENCES

ON INNOVATION TECHNOLOGIES & ENGINEERING-VII
April 26-27, 2023

degeri 10000 MPa iken, PBT/geri doniistiiriilmiis PET modil degeri 9000 MPa’dir.
Kompozitin yanmazlik 6zelliklerine bakildiginda 0,8 mm kalinlikta UL94 test sonucu V0, 0,8
mm GWIT test sonucu 750°C’dir. Sonug olarak, stirdiiriilebilirlik konularinin énem kazandigi
ve cevresel etkileri sebebi ile elektrikli araglarda kullanilabilecek cam elyaf takviyeli halojen
icermeyen yanmaz katkili PBT/geri doniistiiriilmiis PET kompoziti gelistirilmistir.

Anahtar Kelimeler: PBT/geri doniistiiriilmiis PET karigimi, mekanik ozellikler, yanmaz

ozellikler, geri dontigiim, siirdiirtilebilirlik.

ABSTRACT

Polymers are frequently used in different fields due to their lightness, processability, and
design flexibility with different additives when compared to metal and ceramic raw materials.
With the development of the injection molding method, parts with very complex structures
can be easily obtained with polymer. The fact that polymer raw materials are lighter than
metal and ceramics is obviously the biggest key to their use in an important sector such as
automotive. However, environmental pollution issues caused by plastic raw materials are
frequently mentioned today and alternative solutions are searched. Recycled polymers and
biopolymers are important as active solutions. Polybutylene terephthalate (PBT) and recycled
Polyethylene terephthalate (PET) were used as polymer matrix materials. PBT is a synthetic
semi-crystalline thermoplastic with similar properties and composition to PET. PET is the
most widely used among engineering plastics, is generally used in the water bottle, textile and
packaging industry, its recycling and usage has increased day by day due to both the
availability of the source and the controlled cleaning stage. In this study, the production of
PBT/R-PET compound reinforced with 30% glass fiber, halogen-free flame-retardant additive
was made in an extruder, test plates in accordance with ISO standards, were molded with the
injection machine. The characterizations results were examined with the relevant test devices.
The blend results were compared with a PBT/PET compound without a recycled raw material.
PBT/R-PET compound has comparable mechanical properties to the PBT/PET compound.
PBT/PET modulus is 10000 MPa while PBT/R-PET modulus is 9000 MPa. Flammability
properties of the materials are VO at 0,8 mm in UL94 and GWIT test at 0,8 mm is 750°C.
Consequently, glass fiber reinforced halogen-free PBT/R-PET compound has been developed
that can be used in electric vehicles due to the importance of sustainability issues and
environmental effects.

Keywords: PBT/recycled PET composite, mechanical properties, flammability properties,
recycle, sustainability.

Proceedings Book 126 ! www.aegeanconference.com
__ __




INTERNATIONAL AEGEAN CONFERENCES

ON INNOVATION TECHNOLOGIES & ENGINEERING-VII
April 26-27,2023
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OZET

Tekstil endiistrisi yliksek organik igerik ve renk ile karakterize edilen ve bu nedenle alici
ortama desarjindan dnce aritilmasi gereken atiksular iireten bir sektordiir. Bu sektérde olusan
atiksular ayrica igerdigi farkli Ozellikteki kirleticiler ile ilgi odagi olmaktadir. Bu
kirleticilerden biri de polivinil alkol (PVA)’dir. Bu ¢alismada, PVA igeren tekstil endiistrisi
atiksularinin koagiilasyon prosesi ile aritimi ve proses parametrelerinin optimizasyonu
hedeflenmistir. Calismada kirletici giderim verimi toplam organik karbon (TOC) parametresi
ile takip edilmis ve giderim i¢in demir (III) kloriir ile boraks kullanilmistir. Bu c¢alismada,
demir (111) kloriir ve boraks ilavesi birbirini takip eden iki ayr1 proses olarak tasarlanmustir.
Bu nedenle ¢alisma kapsaminda, demir (IIT) kloriir’iin konsantrasyonu (2.5-8.0 g/L) ile demir
(1) kloriir uygulandiginda atiksuyun pH’i (3-9) ve boraks konsantrasyonu (0.5-3.5 g/L) ile
boraksin uygulanmasi esnasindaki atiksuyun pH’1 (4-10) prosesin 4 ana degiskeni olarak
secilmistir. Bu parametrelerin optimizasyonunda Design Expert 8.0 programi, deneysel
tasarim olarak Merkezi Kompozit Tasarim ve Yiizey Yamt Sistemi Kullanilmigtir.
Optimizasyonda, kullanilan kimyasallarin miktarinin minimum, aritma veriminin ise
maksimum olmasi hedeflenmistir. Sonuglara gore, ikinci dereceden model ampirik verilerle
miikemmel bir sekilde uyum saglanmistir. TOC giderme verimlilikleri icin R2 korelasyon
katsayilar1 (>%95), modelin tutarliligin1 gdstermistir. Optimizasyon sonuglarinda Koagiilant
pH'1 5.0, koagiilant konsantrasyonu 4.45 g/L, boraks pH'1 5.13 ve boraks konsantrasyonu 1.25
g/L oldugunda aritma veriminin %76.37 olacag tespit edilmistir.

Anahtar Kelimeler: Koagiilasyon, Demir (III) Kloriir Hekzahidrat, Tekstil Endiistrisi Atiksu,
Polivinil alkol (PVA), Design Expert, Optimizasyon.
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ABSTRACT

The textile industry is a sector that produces wastewater characterized by high organic content
and color, which must be treated before discharge into the environment. Wastewater
generated in this sector is also a focus of attention due to the different types of pollutants it
contains, one of which is polyvinyl alcohol (PVVA). This study aims to purify textile industry
wastewater containing PVA through a coagulation process and optimize the process
parameters. The pollutant removal efficiency was monitored using the total organic carbon
(TOC) parameter, and iron (I11) chloride and borax were used for removal. In this study, the
addition of iron (I1I) chloride and borax was designed as two separate processes. Therefore,
the concentration of iron (I11) chloride (0.5-1.6 g/L), the pH of wastewater when iron (1)
chloride was applied (3-9), the concentration of borax (0.1-0.7 g/L), and the pH of wastewater
during borax application (4-10) were selected as the four main variables of the process.
Design Expert 8.0 software was used and the Central Composite Design and Response
Surface Method have used for the experimental design and optimization. In the optimization,
the aim was to minimize the concentration of chemicals used while maximizing the treatment
efficiency. According to the results, the Quadratic model fitted very well with the empirical
data perfectly. The R? correlation coefficients for TOC removal efficiency (>95%) showed the
consistency of the model. The optimization results showed that the purification efficiency
would be 76.37% when the coagulant pH was 5.0, the coagulant concentration was 0.89 g/L,
the borax pH was 5.13, and the borax concentration was 0.25 g/L.

Keywords: Coagulation, Iron (III) Chloride Hexahydrate, Textile Industry Wastewater,
Polyvinyl alcohol (PVA), Design Expert, Optimization.

1. INTRODUCTION

In recent years, the popularity of studies interested in finding treatment methods to
degreadation of polyvinyl alcohol, which is used in many industrial sectors, especially the
textile sector, has increased. Due to the chemical properties of PVA, which gives strength to
the fibers that are used, so that they protect them from breaking and tangling among them.
therfore, PVA is used in one of the production stages in the textile sector, which is called de-
sizing. In the next stage, it is disposed of by using large amounts of water. This polluted
wastewater is characterized by its color and high organic content. In order not to harm the
environment, this wastewater must be purified before being discharged. Researchers
interested in this field have carried out several treatment methods for water contaminated with
polyvinyl alcohol. For example, of these biological treatment methods (Lim 2001;
Schonberger, Baumann, and Keller 1997; Wu et al. 2019). The most common problems of the
biological treatment methods are that it takes a long time treatment and does not respond to
wastewater with a high organic content, in addition to one of the negatives is in biological
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treatment method has to be at a suitable temperature. These problemes cause the need for
large spaces and difficulty in managing, which causes an increase in cost. There are also some
studies that have been conducted extensively in the field of advanced oxidation in order to
degradation PVA (Sun, Chen, and Wang 2017) . Among these studies, for example, are the
methods of chemical oxidation that based on (Li et al. 2021; Oh et al. 2009), ozone (Cataldo
and Angelini 2006; Takahashi, Chiba, and Li 2007), photocatalytic(Chen et al. 2001),
ultrasound cavitation (Harkal et al. 2006; Xu and Zou 2015), ionizing radiation (Jo et al.
2006; Sun et al. 2012), Fenton (Xiao, Xu, and Li 2011), photo-Fenton (Hamad, Mehrvar, and
Dhib 2014), anodic oxidation (Kim et al. 2003) and electro-Fenton (Chou et al. 2012)
technologies. Although treatment methods by means of advanced chemical oxidation have
proven their effectiveness and success, one of the most common problems is the high cost of
the initial establishment of such type of treatment methods on a large scale treatment plants.
Consequently, in developing and poor countries, the demand for these methods in the field of
industrial water purification is still very low. Therefore, researchers in this field, while
searching for advanced methods of treatment, must, on the other hand, work on improving an
alternative, cost-effective and easy-to-manage solutions like coagulation is one of the
traditional chemical methods, which is used widly since a long time ago until now because of
ease of using and low cost.

Coagulation, which is one of the oldest and most widely used traditional methods. which has
been proven effective before. In this way, pollutants such as colloids and small, stable
suspended particles are eliminated by destabilizing them by adjusting the pH and adding a
coagulant (coagulants, for example, alum, aluminum chloride, and ferric chloride are used in
this technique). The pH and concentration of the coagulant play an important role in
increasing the effectiveness of removing pollutants in the coagulation treatment process
(Bratby 2016).

In this study, regarding to make coagulation treatment method more affective and to use as
possible as less chemicals with the the reaching to high TOC removal efficiency, Central
Composite Design design by RSM method (Design expert 8.0 was used) was used to
understand the relations between the variables and to find the optimum treatment conditions.
The experimental design variables for the optimization study (Coagulation pH, Coagulant
concentration, Borax pH, Borax concentration) were determined as the selected experimental
design variables considering that the TOC removal efficiency could be affected in the
treatment process by chemical coagulation method of textile industry wastewater. The
results of the experiments showed that borax has a positive effect on the couagulation process.
Regarding to the results of the designed method, there was an importance relationship
between the the main process independent variables and the TOC removal efficiency, which
helped improve the effectiveness of the coagulation treatment process.
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1. MATERIALS AND METHODS

Wastewater containing polyvinyl alcohol was supplied from the textile industry treatment
plant. The flow rate, initial pH, turbidity, and TOC are 800 m®/day, 7.0-7.30, 76 NTU, 2
mL/L, and 868.8-962 mg/L, respectively. The samples taken from the coagulation process at
different operating conditions were analyzed by the Shimadzu TOC-L device.

2.1 Experimental Design and Data Anlaysis

The analyasises was conducted by Design expert 8.0.4 software in the optimaztion study. In
this software one of the common used method is response surface methology (RSM), which
has an experimental designs such as the Central Composite Design (CCD) which was used in
this study. The controllable experimental design variables (Coagulation pH, Coagulant
concentration, Borax pH, Borax concentration) selected considering that the removal
efficiency (Re) of the textile industry wastewaters may be affected in the treatment process
with the chemical coagulation method and the levels determined by the preliminary trials of
these variables are given in (Table 2.1). The ranges and levels of the were determined from
preliminary experiments. The study ranges were chosen as the pH of coagulation ( 3.0-9.0),
concentration of Coagulant (2.5-8.0 ; g/L), pH of Borax (4.0-10), concentration of Borax (0.5-
3.5 ; g/L) and the four dependent variables were analyzed to understund its relationship with
the removal of TOC efficiency in the designed integrated couagulation treatment process in
this study. As can be seen from the (Table 2.1.) , each parameter was examined at 5 different
levels. Instead of performing 5*=625 experiments with full factorial design, which is one of
the classical experimental design methods, only 29 experiments (Table 2.2.) were conducted
using the central composite design, in which the combined effects between the parameters as
well as the 4 main variables can be examined. The data obtained after the experiments were
analyzed using the Design Expert 8.0.4 program.

Table 2.1. Experimental design variables and its levels

Levels
Factor Design Variables
-2 -1 0 1 +2
A Coagulation pH 3 4.5 6 7.5 9
B Coagulant (g) 25 3.875 525 6.265 8
C Borax pH 4 55 7 85 10
D Borax (g) 05 1.25 2 275 350
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Table 2.2. Central composite design of the variables

Removal
Variables efficiency
(%)
A: Coagulation pH B:Coagulant  A: BoraxpH  D:Borax Re(toc)
@) (g/L) @) (g/L) (%)
1 6 5.25 7 0.5 75.89
2 4.5 3.85 55 1.25 68.68
3 7.5 6.65 8.5 1.25 75.92
4 6 5.25 7 2 78
5 4.5 6.65 5.5 1.25 86.49
6 7.5 3.85 8.5 1.25 64.69
7 4.5 3.85 8.5 1.25 67.35
8 6 5.25 7 2 78.93
9 7.5 6.65 5.5 2.75 86.83
10 7.5 3.85 5.5 1.25 73.11
11 4.5 6.65 5.5 2.75 89.14
12 4.5 6.65 8.5 2.75 79.99
13 6 8 7 2 80
14 7.5 6.65 8.5 2.75 74
15 7.5 6.65 5.5 1.25 82
16 9 5.25 7 2 7
17 4.5 3.85 8.5 2.75 67.83
18 6 5.25 7 2 86.36
19 6 5.25 7 2 86.90
20 7.5 3.85 5.5 2.75 80
21 4.5 6.65 8.5 1.25 87.22
22 6 5.25 10 2 73.69
23 3 5.25 7 2 90.05
24 7.5 3.85 8.5 2.75 70.53
25 6 2.5 7 2 57.75
26 4.5 3.85 55 2.75 79.67
27 6 5.25 7 3.5 80
28 6 5.25 4 2 87.19
29 6 5.25 7 2 80

Since the experimental results cannot be expressed as a mathematical formulation based on
the design variables, the relationship between the experimental results and the design
variables was defined as a closed function as in the following equation:

Y = f(A,B,C,D) (1)

Also by the Surface Response methodology, a mathematical model was established that
determines the relationship between the independent design variables and the desired results.
In this study, a third-order polynomial model was chosen, and the accuracy of the models

Proceedings Book 131 ! www.aegeanconference.com
__ __




INTERNATIONAL AEGEAN CONFERENCES

ON INNOVATION TECHNOLOGIES & ENGINEERING-VII
April 26-27, 2023

established with the help of statistical and experimental analysis was proven. To discover the
intrtaction between process variables and responses, analysis of variance (ANOVA) was
utilized. The P-value was used to assess the model conditions, and a 95% confidence level
was used. R2 mesures how well polynomial model fits data, and the Fisher F test within the
same program confirms its statistical significance.

2. RESULTS AND DISCUSSIONS
3.1  Statical Analysis and The Effect of Variables on TOC Removal Efficiency

The coefficients of the variables belonging to the polynomial models calculated by the Design
Expert 8.0.4 program illustrates in (Table 3.1), the coefficients in terms of coded factors, the
fit statistics, the final equation in the designed model are shown in (Tables 3.2, 3.3 and 3.4).
The experimental results and the results obtained from the mathematical model are shown as
comparable graphics are given in (Figure 3.1). The statistical significance of the terms in the
established mathematical models is determined by the analysis of variance F-Test. The
selected models established with 95% confidence are statistically significant. This indicates
that the terms in the model have a significant impact on the desired answers. Another
statistical comparison method is the Adjusted Regression Coefficient (Adj R?) value, which is
a value between 0 and 1. The closer the (Adj R?) value is to 1, the better it represents the
relationship between the independent variables of the established mathematical models and
the answers. The Coefficient of Variation (CV) provides information on the reproducibility of
results and is usually required to be close to or less than 10%. The Adequate Precision (AP)
value in the model measures the ratio of the response to the error, and it is desired that this
value be greater than 4. As seen in tables below, all AP values obtained within the scope of
this study were greater than 4.

Table 3.1. ANOVA for Quadratic model ; Removal Efficiencies (%)

Source sumof e Mean © o pvalue
Squares Square value
Model 1675.51 14 119.68 14.36 < 0.0001 significant
sécoag”'at'on 85.84 1 8584 1030  0.0063
B-Coagulant 750.74 1 750.74 90.09 < 0.0001
C-Borax pH 303.81 1 303.81 36.46 < 0.0001
D-Borax 3940 1 39.40 473 0.0473
AB 52.16 1 52.16 6.26 0.0254
AC 1446 1 14.46 1.74 0.2089
AD 479 1 4,79 0.5742 0.4612
BC 0.8696 1 0.8696 0.1043 0.7514
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BD 4183 1 4183 5.02 0.0418

CD 49.67 1 49.67 5.96 0.0285

A? 1.90 1 1.90 0.2283 0.6401

B2 298.47 1 298.47 35.82 <0.0001

C? 6.50 1 6.50 0.7797 0.3921

D? 32.79 1 3279  3.93 0.0673

Residual 116.67 14 8.33

Lack of Fit 44.23 10 442 02442 09679 %"
significant

Pure Error 7244 4 18.11

Cor Total 1792.17 28

Factor coding is Coded. Sum of squares is Type I11 - Partial

The Model F-value of 14.36 implies the model is significant. There is only a 0.01% chance
that an F-value this large could occur due to noise. P-values less than 0.0500 indicate model
terms are significant. In this case A, B, C, D, AB, BD, CD, B? are significant model terms.
Values greater than 0.1000 indicate the model terms are not significant. If there are many
insignificant model terms (not counting those required to support hierarchy), model reduction
may improve the designed model. The Lack of Fit F-value of 0.24 implies the Lack of Fit is
not significant relative to the pure error. There is a 96.79% chance that a Lack of Fit F-value
this large could occur due to noise. Non-significant lack of fit is good because we want the
model to fit (Table 3.1).

Table 3.2 Coefficients in Terms of Coded Factors

Tl ] 0) (0)

G S e o
Intercept 82.04 1 1.29 79.27 84.81
sécoag”'at'on 189 1 0.5893 316 -0.62741.0000
B-Coagulant 559 1 0.5893 4.33 6.86 1.0000
C-Borax pH 356 1 0.5893 4.82 -2.29 1.0000
D-Borax 128 1 05893  0.0174 2,55 1.0000
AB 181 1 0.7217 335  -0.25781.0000
AC -0.9506 1 0.7217 250 0.5972 1.0000
AD 0.5469 1 0.7217 -1.00 2.09 1.0000
BC 0.2331 1 0.7217 131 1.78 1.0000
BD 162 1 0.7217 316 -0.0690 1.0000
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CD -1.76 1
A? 0.2708 1
B? -339 1
C? -0.5004 1
D? -1.12 1

0.7217
0.5667
0.5667
0.5667
0.5667

-3.31 -0.2140 1.0000
-0.9447 1.49 1.08
-4.61 -2.18 1.08
-1.72 0.7151 1.08
-2.34 0.0913 1.08

The coefficient estimate represents the expected change in response per unit change in factor
value when all remaining factors are held constant. The intercept in an orthogonal design is
the overall average response of all the runs. The coefficients are adjustments around that
average based on the factor settings. When the factors are orthogonal the VIFs are 1; VIFs
greater than 1 indicate multi-colinearity, the higher the VVIF the more severe the correlation of
factors. As a rough rule, VIFs less than 10 are tolerable (Table .3.2)

Table 3.3 Fit Statistics

Std. Dev. 2.89 R: 0.9349
Mean 7811 | Adjusted R® 0.8698
CV.% 370 | Predicted R* 0.7947
Adeq Precision 15.6783

The Predicted R? of 0.7947 is in reasonable agreement with the Adjusted R? of 0.8698; i.e. the
difference is less than 0.2. Adeq Precision measures the signal to noise ratio. A ratio greater
than 4 is desirable. The ratio of 15.678 indicates an adequate signal. This model can be used

to navigate the design space (Table 3.2).

Table 3.4 Final Equation in Terms of Coded Factors

Removal Efficiencies (%) =
+82.04
-1.89 A
+5.59 B
-3.56 C
+1.28 D
-1.81 AB
-0.9506 AC
+0.5469 AD
+0.2331 BC
-1.62 BD
-1.76 CD
+0.2708 A?
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-3.39 B?
-0.5004 Cc
-1.12 D?

The equation in terms of coded factors can be used to make predictions about the response for
given levels of each factor. By default, the high levels of the factors are coded as +1 and the
low levels are coded as -1. The coded equation is useful for identifying the relative impact of
the factors by comparing the factor coefficients (Table 3.3).

Since the F values (Probe>F) for each of the mathematical models established for the
independent variables are <0.0001, it is understood that the terms in the model have a
significant effect on the desired answers. In addition, as Adj.R? values are >0.85 for all
independent variables and answers, when the results obtained from the experiments are
compared with the results calculated from the mathematical model, it is seen that they are
compatible (Figure 3.1), It was concluded that the mathematical models established well
represent the relationship between the independent variables and the answers.

Predicted vs. Actual

90

&0

60

Model (predicted) TOC Removal %

Experimental TOC Removal %
Figure 3.1. Obtained experimental TOC removal efficiencies and models of the data

As seen in (Figure 3.2.a) normal % probability is plotted against residuals in Figure 5a. It is
clear from the plot's straight line, the points which is follow it, that the residuals are normally
distributed, negating the need for data transformation. As a result, it was determined that the
quadratic model's prediction of the experimental data for chemical coagulation was quite
accurate. In most cases, it is crucial to verify that the fitted model accurately be close to the
real system. Investigating and optimizing the fitted response surface without a sufficient fit to
the model would probably produce subpar or inaccurate results. The residuals are crucial in
determining the suitability of a model. The residuals were randomly distributed around + 2, as
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be in view in Fig. 5b. This outcome leads to the conclusion that the experimental data fit the
predicted ones assessed (Figure 3.2.b) (Oztiirk and Sahan 2015).

Design-Expert® Software Normal Plot of Residuals
Removal Efficiencies (%)
Color points by value of 99 ]
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Figure 3.2 Verification of the prediction of the designed chemical coagulation method model
residuals vs. normal percentage probability, b) studentized residuals vs. predicted values.
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Figure 3.3. Perturbation 3D graphs of the removal efficiencies obtained by applying chemical
coagulation to treat the wastewater that used in this study.

The results of this study shows that high borax content and increasing in the concentration of
coagulant cause increase in TOC removal efficiency in parallel . In this case, there are three
possible situations to reach the desired TOC removal amount. The first of these is to keep the
concentration of coagulant high, the second is to keep the concentration of borax high and the
third is to set both of them to an average value. In order to evaluate all the above-mentioned
possibilities, it is imperative to optimize the chemical coagulation system and examine the
effects of the variables on TOC removal efficiency. It is seen that the amount of sludge
formation is inversely proportional to the initial pH. In other words, as the pH increases
(towards the alkaline region), the amount of sludge produced decreases. There is a basic
reason for this situation; The higher the pH, the lower the treatment efficiency, which leads to
a decrease in the amount of sludge formed, because the concentration of pollutants that are
removed from the wastewater and transferred to the sludge form decreases.

The effects of the independent variables of the pH of coagulation, the concentration of
coagulant, the pH of Borax and the concentration of borax on TOC removal efficiencies were
calculated with appropriate functions, and the experimental results showed good compatibility
with a third-order polynomial model (Figure 3.3). Although the TOC removal efficiencies as
seen from , were at different rates in the experimental results, they showed a similar removal
trend. Maximum TOC removal efficiencies as shown in (Table 2.2), [Coagulation pH=3.0,
concentration of coagulant =5.25 g/L, Borax pH=7.0 and concentration of borax =2 g/L;
under experimental conditions], reached up to 90.05%.

(Figure 3.3) manifest that in a high concentration of coagulant, TOC removal efficency get
incresed in paralel with pH of the couagulation. As seen in (Table 2.2) in experiment number
1,4 and 8 when pH of the coagulation was 6.0, coagulant concentration was 5.25 g/L and pH
after addiing borax was addjusted to 7.0, the TOC removal efficency was increced in parallel
with borax concentration.
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3. CONCLUSION

In this study, a chameical coagulation process was used to remove TOC from textile
wastewater contaminated with PVA. The process variables were; initial coagulant pH,
concentration of coagulant, initial borax pH and concentration of borax, designed and
analyzed by RSM (design expert 8.0.4 software was used). A quadratic model was developed
for the response to obtain TOC removal efficiency for PVA contaminants in the textile
wastewater used in this study. Regarding to the resultes of runs, we determined the maximum
TOC removal efficiency and the minimum concentration of coagulant and borax in the model.
The proposed quadratic model fits the experimental data very well with R?>0.95 for PVA-
contaminated wastewater. Optimum Process Conditions for TOC Removal Efficiency TOC
removal efficiency was measured to be 76.37% when coagulant pH was 5.0, coagulant
concentration was 4.45 g/L, borax was pH 5.13 and borax concentration was 1.25 g/L).

As seen in (Table 2.1), the effect of the concentration of coagulant on removal efficiencies
was studied in the range of 2.5-8 g/L. Maximum TOC removal efficiencies were obtained as
90.05% (Table 2.2 ; Experiment No: 23) at 5.25 g/L. On the other hand, the increase in the
concentration of borax shows a similar removal efficiency trend with the increase in the
concentration of coagulant. As seen in (Table 2.2) in experiment number 1,4 and 8 when pH
of the coagulation was 6.0, coagulant concentration was 5.25 g/L and pH after addiing borax
was addjusted to 7.0, the TOC removal efficency was increced in parallel with borax
concentration.

In an optimization study usually, first of all, targets were determined. These goals were the
maximum or minimum of a value. Then, the constraints of the variables that affect the
achievement of the said goals were determined. The objectives of this study were to maximize
the removal of TOC in the chemical coagulation process (Table 3.4). Optimization constraints
and consequences The limits of the variables Coagulation pH, Coagulant concentration, Borax
pH and Borax concentration were determined by preliminary experiments and with the
optimization results determined in the Design Expert 8.0.4 program using the least squares
method, (Table 3.4) given. As seen in (Table 3.4), the optimum results obtained gave a TOC
removal efficiency of 90.05%.

Table 3.4. Optimization constraints and consequences

] Lower Upper Optimization o
Variables and Answers Targets o o significance
Limit limit Result
Coagulation_pH In range 3.0 9.0 3.00 3
Coagulant (g/L) Minimize 2.5 8 6.039 3
Borax_ pH In range 4.0 10.0 9.998 3
Borax (g/L) Minimize 0.5 3.5 0.500 3
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Retoc(%) Maximize 80 90.05 90.05 3
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TREATMENT OF THE TEXTILE INDUSTRY WASTEWATER CONTAINING
POLYVINYL ALCOHOL BY COAGULATION

POLIVINIL ALKOL ICEREN TEKSTIiL ENDUSTRISI ATIK SULARIN KIMYASAL
PIHTILASTIRMA YONTEMIYLE ARITILMASI
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OZET

PVA igeren tekstil endistrisi atiksular1 (TOC: 868.8-962.0 mg/L, pH: 7.0-7.5), disik
biyobozunurlugu sahip olup koagiilasyon ve adsorpsiyon siiregleri gibi kimyasal islemlere
direnci ile bilinir. Daha iyi PVA giderim etkinligi elde etmek i¢in pihtilasma yOntemini
tyilestirmeyi amaglayan bu ¢alismada, hem demir kloriir hem de ek yardimci madde olarak
boraks kullanilmistir. Bu kapsamda s6z konusu entegre prosesin aritma verimliligi ve proses
parametrelerinin [pH (3.0 — 9.0) ve demir kloriir konsantrasyonu (2.5 — 8.0 g/L)] etkisi
incelenmistir.

Deneysel sonuclarla ilgili olarak, pihtilasma islemi sirasinda sadece demir kloriir
kullanildiginda optimum degerler pH i¢in 4.0 ve demir kloriir konsantrasyonu i¢in 6.0 g/L
olarak belirlenmistir. Bu kosullar altinda, Toplam Organik Karbon (TOC) giderim verimliligi
%75.24 olarak ol¢ililmiistiir. Literatiirden farkli olarak bu caligmada koagiilasyon isleminden
sonra ek yardimct madde olarak boraks (0.5-3.5 g/L) kullamlmistir. Boraks
konsantrasyonunun (0.5-3.5 g/L) ve pH'm (4.0-10.0) etkisi izlendi. Optimum pH ve boraks
konsantrasyonu sirasiyla 7.0 ve 2.5 g/L olarak belirlendi. Bu kosullar altinda TOK giderim
verimliligi %92.58'e yiikseltildi.

Bu sayede endiistriyel olarak uygulanabilir entegre bir atik su aritma prosesinin laboratuvar
olgekli bir ¢alismasi yapilmistir. Ayrica proseste kullanilacak Boraks'in hammaddesi Bor
elementidir ve bu elementin %73 Tirkiye'de ¢ikarilmaktadir. Bu kimyasal sayesinde su
aritma maliyetlerinin diisiiriilmesi ve lilkemiz i¢in yeni ekonomik kaynaklarin gelistirilmesi
miimkiin olmustur.

Anahtar Kelimeler: Boraks, Pihtilasma, Demir (III) Kloriir Hekzahidrat, Tekstil Sanayii
Atiksulari, Polivinil alkol (PVA).
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ABSTRACT

PVA-containing textile industry wastewater (TOC: 868.8-962 mg/L, pH: 7.0-7.5) is known
for its low biodegradability and resistance to chemical processes such as coagulation and
adsorption processes. In this study, aiming to improve the coagulation method to get better
PVA removal efficiency, both ferric chloride hydrate and borax as an additional excipient
were used. In this context, the treatment efficiency of the mentioned integrated process and
the effect of the process parameters [pH (3.0 — 9.0), and ferric chloride hydrate concentration
(2.5 - 8.0 g/L)] were examined.

Regarding the experimental results, when only ferric chloride hydrate is used during the
coagulation process, optimum values were determined as 4.0 for pH and 6.0 g/L for ferric
chloride hydrate concentration. Under these conditions, the Total Organic Carbon (TOC)
removal efficiency was measured as 75.24 %. Different from the literature, the borax (0.5- 3.5
g/L) was used as an additional excipient after the coagulation process in this study. The effect
of the borax concentration (0.5- 3.5 g/L) and the pH (4.0 — 10.0) was monitored. The optimum
pH and borax concentration were determined as 7.0 and 2.5 g/L, respectively. TOC removal
efficiency under these conditions was increased to %92.58.

In this way, a laboratory-scale study of an industrially applicable integrated wastewater
treatment process was made. In addition, the raw material of Borax to be used in the process
is the element Boron and 73% of this element is mined in Turkey. Thanks to this chemical
made it possible to reduce the cost of water treatment and to develop new economic resources
for our country.

Keywords: Borax, Coagulation, Iron (lll) Chloride Hexahydrate, Textile Industry
Wastewater, Polyvinyl alcohol (PVA).

1. INTRODUCTION

Since the textile industry in Turkey is in a continuous development and the formed
wastewater is high compared to other sectors, one of the most important process stages of this
sector is the treatment of wastewater. Polyvinyl alcohol has an important role in one of the
stages of production (desizing) in the textile sector, as it is used to give resistance and protect
the used fibers from breakage and intertwining. After completing its task, large amounts of
hot water are used to remove it. This colorful contaminated-PVA wastwater carries a large
amount of organic contents. Therefore, it has to be treated to to avoid its negatif effects on the
environment.

Various treatment methods have been used in the liturature to treat wastewater containing
Polyvinyl Alcohol. These methods are: Biyological (Lim 2001; Schonberger, Baumann, and
Keller 1997; Wu et al. 2019) , Chemical (Pan et al. 2020) and Advanced Oxidation process
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which have been used for the degradation of PVA in the literature. Oxidation process
methods in the literature based on persulfate (Li et al. 2021; Oh et al. 2009), ozone (Cataldo
and Angelini 2006; Takahashi, Chiba, and Li 2007), photocatalytic (Chen et al. 2001),
ultrasound cavitation (Harkal et al. 2006; Xu and Zou 2015), ionizing radiation (Jo et al.
2006; Sun et al. 2012), Fenton (Xiao, Xu, and Li 2011), photo-Fenton (Hamad, Mehrvar, and
Dhib 2014), anodic oxidation (Kim et al. 2003) and electro-Fenton (Chou et al. 2012)
technologies.

Advanced oxidation methods are effective, but the high initial operating cost of its plants
makes their demand by executives in the industrial sector light, especially in developing or
poor countries. Therefore, while working on finding new methods and constantly updating
them, researchers should not neglect to make the existing and widely used purification
methods such as coagulation by searching for more effective and more environmentally
friendly substances to use it in.

PVA removal by biological treatment processes requires low PVA concentration, working
under certain temperature and needs a long treatment time, which causes the need for large
areas and difficulties in operation (Rolsky and Kelkar 2021; Schonberger, Baumann, and
Keller 1997; Sun, Chen, and Wang 2017). Chemical treatment processes, especially
coagulation, are more effective and faster methods, and they are more cost-effective due to
their ease of operation and the need for less space especially for industrial treatment plants.

Coagulation is one of the oldest methods used to purify water with organic content. It is used
to remove colloidal particles suspended in contaminated water by destabilization it.
Coagulants such as alum, polyaluminum chloride, ferric chloride are used in this technique.
The pH and concentration of the added coagulant dose play an important role in the
effectiveness of the coagulation process to remove organic pollutants in highly polluted water.

In this study, aiming to improve the coagulation treatment method and to to get better PVA
removal efficiency, both ferric chloride hydrate and borax as an additional excipient were
used in an integreted treatment method. Also experiments were conducted in order to
determine the optimal pH and the concentration of the added chemicals in order to reach the
use of chemicals ideally and reach a high PVA removal effecincy as possible. The results of
the experiments showed that borax has a positive effect on the couagulation process. As for
the use of ferric chloride hydrate without borax or vice versa, the results were less effective
than when if used together, which proves the importance of the relationship between them,
which helped improve the effectiveness of the coagulation.

2. MATERIALS AND METHODS

Wastewater containing polyvinyl alcohol was supplied from the textile industry treatment
plant. The flow rate, initial pH, turbidity, and TOC are 800 m®/day, 7.0-7.30, 76 NTU, 2
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mL/L, and 868.8-962 mg/L, respectively. The samples taken from the coagulation process at
different operating conditions were analyzed by the Shimadzu TOC-L device.

2.1  The experimental setup

(a) Determination of Optimum pH and Coagulant Concentration in Coagulation
Process:

200 mL of this wastewater was filled into the 250 mL beaker and 5.0 g/L FeCls.6H20O were
added. Afterward, aiming to determine the optimum pH in the coagulation process, pH is
adjusted to (3.0, 4.0, 5.0, 6.0, 7.0, 8.0, and 9.0) using 1.0 M H2SOs. Then, the sample was
mixed for 30 minutes using a digital magnetic stirrer and then allowed to rest for 60 minutes
for precipitation. Finally, the TOC of the sample was measured. To determine the optimum
coagulant concentration, the pH of the samples was adjusted to 4.0 and different amounts of
FeCls.6H20 (2.5, 5.0, 6.0, 7.0, and 8.0 g/L) were added. Then, the sample was mixed for 30
minutes using a digital magnetic stirrer and then allowed to rest for 60 minutes for
precipitation. Finally, the TOC of the samples was measured and the optimum coagulant
concentration was selected as 6.0 g/L.

(b)Determination of Optimum pH and Borax Concentration After the Coagulation
Process:

Regarding endeavoring to improve the coagulation process, 200 mL of wastewater was filled
into the 250 mL beaker, the pH was adjusted to 4.0, and 6.0 g/L of FeCl3.6H>O was added.
The sample was mixed for 30 minutes and then allowed to rest for 60 minutes for
precipitation. After that 2.5 borax was added to the sample. To determine the optimum pH,
pH was adjusted to (4.0, 5.0, 6.0, 7.0, 8.0, 9.0, and 10.0) using 1 M H2SOa. Then, the sample
was mixed for 30 minutes and then allowed to rest for 60 minutes for precipitation. Finally,
the TOC of the samples was measured and the optimum pH was found as 7.0. To find the
optimum coagulant concentration, the pH of the wastewater sample was adjusted to 7.0, and
the different amounts of borax (0.5, 1, 1.5, 2, 2.5, 3.0, and 3.5 g/L) were added. Then, the
sample was mixed for 30 minutes and then allowed to rest for 60 minutes for precipitation.
Finally, the TOC of the samples was measured and the optimum borax concentration was
found as 2.5 g/L.

For the purpose of examining the relationship between ferric chloride hydrate and the borax
as an additional excipient that used in coagulation processes and to study the effect on PVA
removal effecincy, an borax was added without addition of iron chloride. The result of the
experiments showed that almost there were no treatment happaned.

In this study, to examine whether using coarse filter helps the Coagulation process better.
However, it has been found that using a coarse filter (after adding of FeClz.6H2O and before
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adding borax was used) does not give good results as the Iron Chloride Hydrate is suspended
on the coarse filter.

3. RESULTS AND DISCUSSIONS
3.1  Effect of Ferric Cloride Hydrate in Coagulation Process

The main objective of this study is to purify PVA-contaminated textile wastewater by using a
development effective coagulation treatment method. Coagulation is affected by several
factors, the most important of which is the concentration of the coagulant. In order to study
the effect of ferric chloride hydrate on the effectiveness of TOC removal in the coagulation
process. As mentioned in the experimental section of this study, the pH was fixed at 4.0 and
different amounts of ferric chloride hydrate were added. As Figure 3.1 illustrates, when the
coagulant concentration was increased from (2.5 to 5.0) g/L, the TOC removal efficiency
increased also from (31.19 to 71.0)% dramatically. In the other hand after increasing the dose
from (5.0 to 8.0) g/L, it was continued to increase steadily and lightly to reach to 82.31 % at
8.0 g/L. After taking into account the financial and quantity of the coagulant that will be
used, the optimal value for the concentration of ferric chloride hydrate that used in
couagulation process to treat the wastwater that used in this study was chosen as 6 g/L.
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Figure 3.1 The effect of FeClz.6H2O concentration on TOC Removal efficiency (V=200 mL,
pH=4, FeCls.6H.0 =[2.5, 5.0, 6.0, 7.0, 8.0] g/L)

3.2  Effect of Borax in coagulation process

In this study, borax was added to the coagulation process in order to improve the removal
efficiency of TOC and thus improve and develop the coagulation process and make it as
efficient as possible. The results of the experiments showed that borax had a positive effect on
the coagulation process, through a clear increase in the removal of TOC after the use of borax.
(Figure 3.2) shows the effect of changing the amount of borax on the removal efficiency of
TOC, where there was a dramatic increase between 0.5 to 1.5 g/L, where the removal
percentage increased from 80.56 to 88.60%. Although after that the increase was stable
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between 1.5 and continued until 2.5 g/L and then the removal rate began to give a negative
reaction to the increase in the percentage of borax. Whereas, when the amount of borax added
was increased from 2.5 to 3.5 g/L, the TOC removal percentage decreased from 92.58 to
90.51. Based on the results of the experiments, the optimal concentration of borax in this
study used in the combined coagulation treatment method for the purification of industrial
wastewater polluted with polyvinyl alcohol that used in this study was chosen as (2.5 g/L).
Under the ideal conditions for the guacoliation coagulation process in this study, when (6 g/L
ferric chloride hydrate was added at a pH = 4.0), the removal percentage of TOC reached
approximately to 75 percent. After 2.5 g/L of borax dosage has been added to the reactor (
where : pH 7) the treatment efficiency was increased the to 92.58%.
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Sekil 3.2 Effect of Borax concentration on TOC Removal efficiency in coagulation process
(V=200 ml, Na,B,0,.10H,0=[0.5,1, 1.5, 2,25, 3.0, and 3.5 g/L], pH=7)

Under the ideal conditions for the coagulation coagulation process in this study, when (6 g/L
ferric chloride hydrate was added at a pH = 4.0), the removal percentage of TOC reached
approximately to 75 percent. After 2.5 g/L of borax dosage has been added to the reactor (
where : pH 7) the treatment efficiency was increased the to 92.58%. Also, to clarify the
relationship between iron and borax, an experiment was conducted under ideal conditions by
calibrating the pH at 7.0 and adding 2.5 of borax, without adding iron. The results showed
almost no real removal percentage of TOC. From the foregoing, the results showed the
importance of the relationship between borax and iron and its importance in improving the
coagulation process.

3.3  Effect of pH in Coagulation Process

As it was clear that one of the factors that play an important role in destabilizing the colloids
is the concentration of the coagulant added to the reactor in coagulation process. Also, pH
plays a very sensitive role in the coagulation process and greatly affects the effectiveness of
TOC removal, and this was clearly demonstrated by the results of experiments conducted in
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this study. Graph 3.3.a shows that when only 5 g/L of FeCls.6H20 without borax was added
to the reactor, the pH when it was 3, the removal percentage of TOC was approximately
45.84%. But when the pH increased and became 4, there was a clear increase in the
percentage of treatment effectiveness, as the removal rate reached approximately 71%. As for
when the pH was between 6 to 9, the results of the experiments showed a decline in the
removal percentage of TOC. Accordingly, this indicates that the destabilization occurred at
pH 4, and therefore it was chosen as the same value for the first stage of the combined
coagulation process method, which is represented by adding FeCls.6H20 to the reactor.

75
—0—TOC Removal (%); FeCl;.6H,0=6 g/L, Borax=2.5 g/L
95
—o—TOC Removal (%) ; FeCl3.6H0 =5g/L

70

65 - \
55 | \ 1 = )

50 - - ] \

45

©
oS

©
@

©
S
=]

TOC Removal (%)
TOC Removal (%)

-~
a

-
=}
L

Figure 3.3 (a) TOC efficiency at constant FeCl3.6H20 doses with different pH values (V=200
ml, FeCls.6H.O =5 g/L). (b) The efficiency of TOC removal after adding at constant Borax
doses with different pH values. (V=200 ml , Na;B4O7.10H.0=2.5 g/L).

In the second stage of the coagulation method, borax was added, so experiments were
conducted to study the effect of changing the pH when adding borax on the effectiveness of
TOC removal. (Fig 3.3.b) shows that with the increase in pH from 4 to 7, there was an
increase in parallel with the removal of TOC from 78.95% to 93.87%, respectively. But when
the pH reached 8 to 10, there was a decrease in the removal percentage of TOC, as it
decreased to 70.94% at pH 10. Based on the above, pH 7 was chosen as the optimal value in
the combined coagulation method in this study.

4. CONCLUSION

Using the compined coagulation method (by adding both ferric chloride hydrate and borax as
an additional excipient were used, within 2 stages) to treat PVA-Containing wastewater from
the textile industry containing Polyvinyl Alcohol, high TOC removal efficiency was
achieved.

Within the scope of the study, the effected parameters on the integreted coagulation process in
this study, when adding only ferric chloride hydrate in the first stage of the process [pH (3.0 —
9.0), and ferric chloride hydrate concentration (2.5 — 8.0 g/L)] and in the second stage when
added also borax[ pH(4.0-10.0), and borax concentration(0.5 - 3.5 g/L) were investigeted.

The results of this study showed that when ferric chloride hydrate was added in the first stage
of the coaglation treatment method that used in this study, under optimal conditions (pH=4.0
and ferric chloride hydrate concentration was 6.0 g/L), 75.24% of TOC was removed, and this
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percentage reached 82.31% at 8.0 g/L of ferric chloride hydrate concentration. After adding
borax, the results showed its positive effect on increasing the effectiveness of the coagulation
process, as the increase in the removal of TOC under optimal conditions (pH = 7.0 and the
concentration of borax is 2.5g/L) reached % 93.87.
In developing and poor countries such as Turkey, conventional treatment methods such as
coagulation are still widely used in the field of industrial wastewater treatment due to the low
initial cost of establishment. Therefore, while researchers are trying to develop new treatment
methods, they should do more research on environmentally friendly materials that can be used
in coagulation and how to make the conventional existing treatment methods like coagulation
more environmentally friendly and more effective. Since borax is widely available in Turkey,
if it is used in treatment plants for industrial wastewater contaminated with polyvinyl alcohol,
this will improve the treatment efficiency at a reasonable cost.
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ABSTRACT

It is difficult to design the engine intake manifold in normal method because of the complex
structure, and the real situation of fluid movement in the manifold cannot be obtained through
the steady flow test, so the optimized design is proposed about the engine intake manifold
based on reverse engineering. CFD model of the intake manifold is build according to the
Fluent software; fluid mathematical is set up by computational fluid dynamics method. The
3D geometry model of the intake manifold is grid with the SolidWorks software and the
divided grid data is imported into the FlowVision. These are performed about the simulation
of the fluid pressure field, velocity field, flow field, and local flow field in the manifold.

For an expense estimation through inlet system, an estimation of speed of a stream in system
and relative air pressure in cracks, computer modelling which showed efficiency of
application of additional capacity has been spent. The estimation of change of the expense
through a crack, speeds of movement of a stream, pressure and firmness of a stream for the
standard, modernised and inlet system with has been spent. The weight of arriving air Thus
increases, speed of movement of a stream decreases and firmness of air arriving in the
cylinder that is favorably reflected in target indicators Internal combustion engine increases.
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ABSTRACT

Purpose. Development of scientific and engineering solutions to improve the reliability of
power supply of stand-alone systems and mitigate the ecological load on the environment by
using hydrogen technologies for energy storage.

Technique. The calculation method provides a set of optimal technical solutions for
determining the effective operating modes of an autonomous power supply system for
supplying hydrogen to a fuel cell based on the graphs of the electrical load of a particular
consumer using a computational experiment.

Results. Based on the study, a technological scheme of an autonomous power supply system
based on fuel cells has been developed, an approach to the creation of a metal-hydride system
for accumulating hydrogen and its supply to fuel cells has been substantiated. A calculation
algorithm has been developed that allows you to calculate the annual energy balance of a
specific consumer and select the necessary equipment to implement the scheme based on the
annual schedule of heat and electrical load.

Scientific novelty. An alternative scheme of guaranteed electricity and heat supply of an
autonomous house without the use of imported fuel is proposed. The advantage of such a
scheme is its closed nature, since hydrogen is produced on site to power the fuel cell, while
the metal-hydride hydrogen storage system is capable of carrying out absorption and its
release processes due to the hot and cold water resources available in the system.

Practical significance. The use of the technology for converting the energy of primary
sources by creating a wind-driven energy technological complex with the use of an
electrolysis plant and a metal-hydride hydrogen storage system will solve the problem of

smoothing the unevenness of energy supply from renewable sources.
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ABSTRACT

The increasing demand for digital transformation in modern businesses has brought about a
need for more advanced and efficient data management solutions. Next-generation databases
have emerged as a viable solution to address this need. These databases are designed to
handle the large volumes of data generated by modern applications and provide high
performance, scalability, and reliability.

This article discusses the importance of next-generation databases for digital transformation.
We examine the characteristics and benefits of these databases, as well as the challenges
associated with their adoption. We also explore some of the popular next-generation databases
in use today.

Next-generation databases are built on various architectures, including relational, document-
oriented, and graph databases, among others. These databases offer a range of features such as
in-memory processing, distributed computing, and support for multiple data models. They are
designed to be flexible, scalable, and highly available, making them ideal for modern
applications that require real-time data processing and analysis.

While next-generation databases offer several benefits, their adoption is not without
challenges. These include issues related to data consistency, security, and complexity.
Organizations must also consider factors such as data governance, compliance, and cost when
choosing a next-generation database solution.

In conclusion, next-generation databases are essential for digital transformation in modern
businesses. They provide the necessary tools and infrastructure to manage large volumes of
data and support real-time data processing and analysis. However, organizations must
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carefully evaluate the benefits and challenges associated with their adoption to ensure a
successful implementation.

Keywords: data, databases, digital transformation, digitalization, data-intensive systems,
high-availability, fault-tolerance, next-generation databases

INTRODUCTION

Digital transformation is changing the way businesses operate and interact with their
customers. With the rise of cloud computing, the Internet of Things (IoT), and other digital
technologies, organisations are generating more data than ever before. This data is diverse,
complex, and often generated in real-time, creating significant challenges for traditional
databases that were not designed to handle such large-scale, real-time data processing
demands.

Characteristics of Next-generation Databases

Next-generation databases are designed to handle large volumes of data generated by modern
applications. These databases have several characteristics that differentiate them from
traditional databases, including:

1. Distributed Architecture

Next-generation databases are often built on a distributed architecture, which means that data
is stored across multiple nodes rather than on a single server. This approach provides several
benefits, including improved scalability and reliability. Distributed databases can handle large
volumes of data and support real-time data processing and analysis.

2. In-Memory Processing

In-memory processing is a feature that allows data to be stored and processed in memory
rather than on disk. This approach provides faster data access and processing, which is
essential for real-time applications. In-memory databases can handle high transaction volumes
and support real-time analytics.

3. Support for Multiple Data Models

Next-generation databases support multiple data models, including relational, document-
oriented, and graph databases. This flexibility enables organizations to store and analyse data
in various formats, depending on their needs. For example, relational databases are ideal for
structured data, while document-oriented databases are better suited for semi-structured data.

Benefits of Next-Generation Databases

Next-generation databases are emerging as a critical tool for enabling digital transformation
initiatives, offering improved scalability, performance, and flexibility over traditional
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databases. They offer several benefits that make them essential for digital transformation.
These benefits include

Scalability:

One of the key benefits of next-generation databases is their scalability. Traditional databases
often struggle to scale horizontally, requiring complex sharing or partitioning techniques to
manage large data volumes. Next-generation databases, such as NoSQL databases and graph
databases, are designed to scale horizontally by distributing data across multiple nodes,
enabling businesses to handle massive data volumes with ease.

NoSQL databases, in particular, are designed for scalability and flexibility. These databases
do not rely on a fixed data schema, enabling businesses to store and process data of different
types and formats. They are also designed to handle unstructured and semi-structured data,
which is becoming increasingly common in today's data landscape.

Graph databases are another type of next-generation database that are designed for scalability.
They are optimised for processing highly connected data, making them ideal for use cases
such as social networks, recommendation engines, and fraud detection systems.

Performance:

Next-generation databases also offer significant performance improvements over traditional
databases. In-memory databases, for example, store data in memory instead of on disk,
resulting in faster read and write speeds. Additionally, many next-generation databases are
designed to handle real-time data processing, enabling businesses to perform analytics and
generate insights in near real-time.

For businesses that require real-time data processing, in-memory databases offer significant
benefits. These databases are designed to process data in real-time, making them ideal for use
cases such as financial trading systems, fraud detection systems, and other applications that
require immediate insights from large volumes of data.

Flexibility:

Finally, next-generation databases offer greater flexibility than traditional databases. Many
next-generation databases are schemaless, meaning that they do not require a predefined data
schema. This flexibility enables businesses to store and process data of different types and
formats, making it easier to manage and process diverse data sets.

Additionally, many next-generation databases support multiple data models, enabling
businesses to choose the most appropriate model for their data needs. For example, document
databases are ideal for storing and processing semi-structured data, while graph databases are
optimized for highly connected data.
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Benefits of Next-Generation Databases for Digital Transformation:

Next-generation databases offer a range of benefits for businesses that are undergoing digital
transformation. These benefits include:

Improved Scalability: Next-generation databases are designed to handle massive data volumes
and real-time data processing demands, making it easier for businesses to scale their
operations as their data needs grow.

Increased Performance: Next-generation databases offer significant performance
improvements over traditional databases, enabling businesses to generate insights and perform
analytics in near real-time.

Greater Flexibility: Next-generation databases offer greater flexibility than traditional
databases, enabling businesses to store and process diverse data sets of different types and
formats.

Lower Costs: Next-generation databases are often more cost-effective than traditional
databases, as they can handle larger data volumes and processing demands with fewer
resources.

Improved Customer Experience: Next-generation databases enable businesses to process and
analyze data in real-time, allowing them to respond quickly to customer needs and
preferences.

Increased Competitive Advantage: By leveraging next-generation databases, businesses can
gain a competitive advantage by processing data faster, more accurately, and more efficiently
than their competitors.

Simplified Development and Deployment: Next-generation databases are often easier to
develop and deploy than traditional databases, as they require less setup and configuration.

Examples of Next-Generation Databases:

There are several next-generation databases that have emerged to meet the demands of
modern business. Here are some examples of popular next-generation databases:

1. MongoDB

MongoDB is a document-oriented database that has gained widespread popularity for web
and mobile applications. MongoDB offers flexible data models that can handle semi-
structured and unstructured data. It is known for its scalability and high performance and is
used by companies such as Bosch, Verizon, and Facebook. MongoDB provides a rich set of
features such as dynamic queries, indexing, and aggregation framework to manipulate and
analyze data. MongoDB Atlas is a fully managed cloud database service that provides
automatic scaling and backup.
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2. Apache Cassandra

Apache Cassandra is a distributed database that is designed for high availability and
scalability. It is known for its ability to handle large volumes of data across multiple data
centers and provides high performance for both reads and writes. Cassandra offers a highly
fault-tolerant architecture that can survive data center failures without data loss. Cassandra
Query Language (CQL) is a SQL-like language that allows developers to query data in a
simple and intuitive way. Cassandra is used by companies such as Netflix, Twitter, and eBay.

3. Redis

Redis is an in-memory database that is used for caching, real-time analytics, and message
queuing. It is known for its high performance and supports various data structures, including
strings, hashes, lists, and sets. Redis provides a rich set of data manipulation commands such
as transaction, pub/sub, and Lua scripting. Redis also offers persistence options that allow
data to be saved to disk or to be replicated to other Redis instances for high availability. Redis
is used by companies such as GitHub, Snapchat, and DHL.

4. Amazon DynamoDB

Amazon DynamoDB is a fully managed NoSQL database that is designed for scalability and
high availability. It can handle any level of throughput and can support both document and
key-value data models. DynamoDB provides automatic scaling, backup, and failover to
ensure high availability and durability. It also provides a flexible pricing model that allows
customers to pay only for the resources they consume. DynamoDB is used by companies such
as Samsung, Lyft, and Tinder.

4. Neodj

Neodj is a graph database that is designed for handling complex relationships and
dependencies between data. It stores data in a graph structure, where nodes represent entities
and edges represent relationships between them. Neo4j offers a query language called Cypher,
which allows developers to express complex graph queries in a concise and readable way.
Neo4j is used by companies such as Cisco, eBay, and Walmart.

5. CockroachDB

CockroachDB is a distributed SQL database that is designed to provide horizontal scalability
and strong consistency. It is inspired by Google Spanner and is built on top of the Raft
consensus protocol. CockroachDB provides a SQL interface that allows developers to use
standard SQL queries to manipulate data. It also provides automatic sharding and replication
to ensure high availability and durability. CockroachDB is used by companies such as
Comcast, Bose, and Baidu.

CONCLUSION
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Next-generation databases are essential for digital transformation, providing organizations
with the ability to handle large volumes of data and provide real-time insights. These
databases offer several benefits, including scalability, performance, flexibility, and
availability. However, their adoption is not without challenges, such as data consistency,
security, and complexity. Organizations must carefully evaluate their data management needs
and choose a database that meets their specific requirements.

As the world of business continues to evolve, the importance of data will only increase. Next-
generation databases will play a critical role in enabling organizations to harness the power of
data and drive growth and competitive advantage. As new technologies emerge and data
volumes continue to grow, next-generation databases will continue to evolve, providing
organizations with the tools they need to succeed in the digital age.
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ABSTRACT

The advent and incorporation of Internet technology into the sphere of human endeavors has
aided the development, security and growth of many industries including education. The
internet has essential served as the largest global resources as well as digital preservation or
data backup and recovery architecture. Backup is seen as the storage of data for the purpose of
disaster recovery. According to Hope (2006), Data backup practice is specifically designed
for immediate recovery of data. With the expanding use of network in schools, an
increasingly larger number of people are having access to the network system. The smallest
manipulation or loss of data can significantly have effects on both academic and
administrative activities in school. This paper discussion is focused on data backup and
recovery. The paper evaluates the importance of backup practices in educational settings.
Some of the advantages and disadvantages of data backup and recovery practices were
highlighted in the paper discussion. In order to collect important information that could be
useful for the paper write-up, online Google form questionnaire instrument was used to
collect information from respondents which were subjected to reliability analysis.
Conclusively, recommendations were made.

Keywords: Data Backup and Recovery, Internet Technology, School Management.

INTRODUCTION

It is quintessential to invest in the technology that ensures backup. The internet being the
largest global resources is developed to also serve as digital preservation architecture for data
backup. The school like every other industry is experiencing an increasingly usage of network
as a larger number of people are storing their data than ever before.
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powerful tool for social, political, economic and technological development of any country.
According to Esu and Ntukidem (2015), education is a means through which we learn how
to plan and manage all forms of activities either formally or informally. Ngdata as cited in
Owan & Bassey (2018), refers to data management as an administrative process that involves
acquiring, storing, validating, protecting, and the processing of required data to ensure the
reliability, accessibility and the timeliness of data for users. Ezeagu (2013) emphasized that
data backup refers to the activity of making sure that research data do not get lost. According
to Hope (2006), data backups are specific ally designed for immediate recovery. Miller et al
(2018), highlighted the importance of adequately securing data as it ensures greater trust and
confidence in its use. Barrett & King (2005) outlined four traditional backup strategies
employed by administrators to include incremental, differential, copy and full backups.
Jacobi (2006) added that data backup strategies can include what is Known as ‘continuous
data protection (CDP) in some cases.

Importance of Data Backup and Recovery Practices

1. Prevents Data Loss: Data backup is essentially important as it saves important files at
the advent of disaster that may result from system failure or external intrusion.

2. Improves Productivity: A due study of the past and present from adequately archived
files can eventfully result to improved system productivity.

3. Reduces Time Wastage: If files are efficiently backup, it helps to save the routine of
repeated report writing.

4. Serves as ‘Plan B: A good data backup usually serve as an alternative in a situation

where the original files are lost resulting from data corruption or system failure.
Advantages of data backup and recovery

1. Fast to recover: Important information can be restored within a very short time when data
is properly backed up.

2. Easy to recover: Restoring data that is already backed up is not stressful as there will not
be hesitation on the task on data recovery.
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3. Minimized downtime cost: In the case of eventuality, having backed up vital data ensures
reduction in downtime cost.

4. Easy accessibility to data: If valuable data is adequately backed up in the cloud, it will be
made accessible at anywhere at any point in time.

Disadvantages of data backup and recovery

1. Internet Issues: If data is backed up in the cloud, it will be very difficult to retrieve the
data without internet access.
2. Bandwidth Issues: Accurate amount of bandwidth is needed to adequately backup

large chunks of data.

MATERIALS AND METHODS

This paper adopted a survey approach on data backup and recovery practices. The
importance of data backup in the education sector was discussion in the paper. The paper also
highlighted some of the advantages and disadvantages of data backup and recovery practices.
In order to gather vital information, experts in the field of education were interviewed;
textbooks and magazines were read for information extraction purpose. To further collect
relevant data information that could be useful for the paper write-up, online Google form
questionnaire instrument was used to collect information from respondents which were
subjected to reliability analysis. The result of 0.85 gave a good reliability index of the
instrument. The entire exercise took place within 45 days before completion.

RESULTS AND DISCUSSION
Fig.1: Chat Analysis

SA A D SD

What do you understand by the term ‘data backup’? Responds: Data Backup is the
process of making duplicate copy of your digitized data and information in case
your data is deleted, damaged or lost.

The graph plotted in figure 1 above shows that the respondents are duly informed on the
concept of data backup. A significant number of the agrees with the statement that data
backup is the process of making duplicate copy of your digitized data and information in case
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your data is deleted, damaged or lost. The respondents explain that at the event of disaster, the
backup copy can then used to recover or restore your data for continuity purpose.

Fig.2: Chat Analysis

SA A D SD

What is the purpose of backup ? Responds: The purpose of backups is to create a
copy of data so that a particular file or application may be restored after
corruption or deletion, data loss or a disaster strikes.

The graph plotted in figure 2 depicts that a greater number of the respondents infer that that
the purpose of most backups is to create a copy of data so that a particular file or application
may be restored after corruption or deletion, data loss or a disaster strikes. The respondents
further explain that backup is a means of protecting data.

Fig.3: Chat Analysis

SA A D SD

Why is data backup important? Responds:The major reason for data backup is to
have a secure archive of your important information.

The chat analysis seen in figure 3 shows that a very high amount of the respondents concur
that data backup is essentially important. The respondents explain that the major reason for
data backup isto have a secure archive of important information. The respondents further
stated that data backup practices are very crucial as it can aid the speedy restoration of our
devices and seamlessly at the advent of disaster that may have caused data loss.
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Fig.4: Chat Analysis

SA A D SD

Why is data backup necessary in education? Responds:There's a risk that data
could be lost forever should an incident occur.

The graph plotted in figure 4 clearly shows that a very huge number of respondents concur
with the fact that the education sector needs to imbibe the culture of data backup. The
respondents denote that important data, information or files could be lost forever at the event
of external attack or disaster incident. According to the respondents, the backing up of data is
essentially important to educational institutions as they are special targets for cyber fraudsters.

Fig.5: Chat Analysis

SA A D SD

How does backing up data, information or files affect education? Responds: It can
provide school administrators and teachers with the information required for
informed planning, policy-making, and evaluation.

The chat analysis shown in figure 5 above depicts that a significantly high number of
respondents agree that backing up data, information or files can be of great importance to
school administrators and teachers, as data backup can serve as an alternative for the
provision of information that could be used in planning, policy-making and overall
evaluation.

CONCLUSION
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We have systematically discussed the basic concept of data backup and recovery practices in
this paper. The importance of data backup and recovery practices were evaluated in the paper
write-up. The paper also highlighted some of the advantages and disadvantages of data
backup and recovery practices. The paper affirmed that data consist of the frame upon which
references and decisions are built-upon in any organization including the educational
institutions. It is therefore very imperative that schools should properly and adequately
backup their records to ensure easy accessibility and retrieval by authorized persons within
and outside the school setting.

RECOMMENDATION
Based on the position of this paper, it is suggested that:

I Educational institutions should establish a data management unit that will be
saddled with the responsibility of information management where all vital school records or
data will be adequately backed up for future retrieval or recovery as the case may require.

ii. Sensitive data should be stored/ backed up using both manual and digital devices using
adequate security measures that could serve as guard malicious activities or unauthorized
access
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ABSTRACT

The shift and developments experienced in telecommunication industry in recent years are
unprecedentedly remarkable. Over past few decades, the world has enjoyed second-generation
(2G), third-generation (3G) and fourth-generation (4G) mobile networks respectively as a
result of the unique innovations that took place in telecommunication industry. Studies have
shown that this spectrum is taking a lead amongst other paradigms of technology in terms of
infrastructure and utility utilization. In order to maintain this frontier pace, telecommunication
industry deployed fifth-generation (5G) network to meet-up with the growing demands of
data from consumers and industrial users. According to Cherry (2004), 5G network has the
capacity that provides faster and higher transmissions of massive amount of data required by
consumers and that industrial users. This paper discussion is focused on the technology
behind 5G mobile networks. The significant of 5G networks was discussed in the paper. The
paper also highlighted some of the benefits of 5G networks in the write-up. In order to gather
useful data for the paper work, online Google form questionnaire instrument was used to
collect vital information from respondents. The gathered data were collated and subjected to
reliability analysis. Conclusively, the paper inferred that 5G networks have the potentials that
could support Internet of Things (IoT) device markers to develop new IoT systems and also
help create new streams for telecommunication industry.

Keywords: Fifth Generation, 5G Networks, Mobile, Telecommunication, Technology.
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Telecommunication is a subset of electronics technology. It refers to the transmission of
signals, images or sounds of any nature through wired or wireless means. Due to shift and
developments experienced in telecommunication, the wired means are gradually been
replaced by the wireless means while the wireless means, which are carried out by
electromagnetic radiation has different levels of frequency ranging as infrared radiation,
ultraviolet radiation, X- rays and gamma rays, visible light, audio waves, radio waves and
microwave in their order of decreasing wavelength and increasing frequency. Modern day
telecommunication systems are best described in terms of a network. Over past few decades,
mobile wireless communication network has gone through remarkable innovations popularly
known as Generation (G). Shortly after its first introduction, the world has enjoyed second-
generation (2G), third-generation (3G) and fourth-generation (4G) mobile networks
respectively as a result of the unique innovations in the nature of the technology, frequency,
speed, data capacity, latency of the network, etc. Each generation of network came with
a significant milestone in the development of mobile communications.¢

RELATED LITERATURE

The increase in the growth of Mobile network traffic including virtual reality applications,
high- resolution video streaming and cloud gaming are due to new innovations in mobile
technologies (Alliance, 2015). According to Afolabi, et al. (2018), There is a consensus
between Academia and industry that 5G systems are likely to use rising prominent technologies
such as software-defined networking (SDN) and network function virtualization (NFV) to
achieve their goals. Cherry (2004) emphasized that the main reason for the development of
5G network is to provide faster and higher capacity transmissions of higher amount of data
needed to be generated from the Internet of Things (IoT) by industries. According to Shakib,
et al. (2019) , global companies have recently moved ahead in the competition for the
upcoming 5th-generation (5G) cellular technology, which is hoped to be the most vital
source of revenue in years to come. Holma, et al. (2020) inferred that it is expected that 5G
technology will make tremendous changes in the energy industry in the nearest future as 5G
environment would able to create an "intelligent virtual power plant” that will incorporate
energy use and efficiently optimize resource usability. Navarro-Ortiz, et al. (2020) denote
that 5G network has the potentials that can help solve the most crucial social problems including
current social problems, such as disaster safety, climate change and traffic congestion, which
could also induce the awareness of concept of smart virtual power plants in the energy
industries. Saracco (2019) concludes that 5G speed has much more abundant bandwidth in
wave spectrum and shorter range which could enable greater frequency reusability at
higher rate.

Significance of 5G Network

5G mobile network is developed to offer higher multi-Gbps peak data speeds, more reliability,
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ultra low latency, massive network capacity and increased availability to greater number of
users. It is also expected that the wireless technology will deliver a higher performance and
improved efficiency that will adequately empower dynamic user experiences and enhance
interconnectivity among new industries.

Benefits of 5G Network

The major benefits derived using the 5G includes a lower latency which ensures greater
capacity of remote execution, a greater speed in the transmissions, a greater number of
connected devices and the possibility of implementing virtual networks that could help
provide improved connectivity to concrete needs.

MATERIALS AND METHODS

This paper adopts a content survey of the 5G mobile network. The paper carefully discussed
the basic concept of 5G networks. The paper also examined the significant of 5G network and
highlighted some of its benefits. In order to collect useful data for the paper work, online
Google form questionnaire instrument was used to gather vital information from respondents.
The collected data were collated and subjected to reliability analysis. The result of 0.86 gave a
good reliability index of the instrument. The entire exercise took place within three (3) weeks
before completion.

RESULT AND DISCUSSION
Fig.1: Chat Analysis
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What is 5G network? Responds:The 5G network is the fifth generation of
mobile networks that promises to bring lower latency, faster internet speeds
and improved reliability to mobile devices.

The graph plotted in figure 1 above depicts that majority of the respondents are readily
informed about the development taking place in telecommunication industry. The
respondents, in the attempt to answer the question asked, defines 5G network as the fifth
generation of mobile networks that promises to be lower potency, faster internet speeds and
improved reliability to mobile devices. According to the respondents, 5G has the potentials
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that can deliver significant impact on various industries, including agriculture, healthcare,
education and entertainment.

Fig.2: Chat Analysis
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Why 5G is called 5G? Responds: It is named 5G because it is the fifth
generation of wireless networking technology.

The graph plotted in figure 2 above shows that a viable amount of respondents supports that
5G is so named 5G because it is the fifth generation of wireless networking technology.
According to the respondents, 5G mobile network is remarkably fast in speed as 5G can
brings faster speeds of about 10 gigabits per second (Gbps) to smart devices.

Fig.3: Chat Analysis
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What are the features of 5G network? Responds:The major features of 5G
network is low latency, increased speed and bandwidth.

The chat analysis shown in figure 3 above depicts that a greater number of respondents
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were able to list some of the basic features of 5G network. According to the respondents, the
main features include low latency, increased speed and higher bandwidth. The respondents
further said that the emergence of 5G mobile network is likely to put pressure on the cost of
acquiring incumbent WAN connectivity.

Fig.4: Chat Analysis

70 -

60

50

40

30

20

10 i / v

SA A D SD

What are the benefits of 5G? Responds: The benefits of 5G include lower
latency, higher capacity, and increased bandwidth compared to 4G.

The graph plotted in figure 4 above shows that a significant number of respondents are
adequately informed about the advantages of using the 5G network. The respondents
mentioned some the benefits of 5G to include lower latency, higher capacity and increased
bandwidth compared to 4G. According to the respondents vivid developments will go a very
long way to impact the way people play, work and live all over the world.

Fig.5: Chat Analysis

70

60

50

40

30

20 - V

SA A D SD
How has 5G positively impacted the world? Responds: It has helped to
reduced the energy used under a single network to provide a variety of
heterogeneous services like Al, edge computing, extended reality (XR) and the
Internet of Things (loT).
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The graph plotted in figure 5 above inferred that a great number of respondents agree that the
5G network has contributive roles that that positively impacted the world. According to the
respondents, 5G has helped to reduce the reduced energy use under a single network to
provide a variety of heterogeneous services like Al, edge computing, extended reality (XR),
and the Internet of Things (loT).

CONCLUSION

We carefully discussed the fundamentals of 5G mobile networks in this paper. The paper
outlined the significant of 5G networks some of the benefits of 5G networks. The paper
affirmed that the expectations of 5G are high as it is assumed that it will deliver new business
models and applications that will improve performance and reliability. The paper finally
inferred that 5G networks have the potentials that could support Internet of Things (loT)
device markers to develop new IoT systems and also help create new streams for
telecommunication industry.
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ABSTRACT

Laccases are a family of oxidoreductases with copper centres found in bacteria, insects, fungi,
and plants, and they catalyse the oxidation of a wide range of substrates with the conversion
of molecular oxygen to water. They possess immense potential in the degradation of dyes,
crude oil, pollutants, phenolic compounds and pharmaceuticals. Fungi laccases have unusual
enzyme machinery which enables them to catalyze several complex chemical reactions. Fungi
as well as their enzymes have been found to be of immense value in pollution management
and control such as peroxidases, tyrosinases, laccases and cytochrome monooxidases.
Pharmaceuticals are a broad class of emerging recalcitrant contaminants that have found their
way into water bodies through different means and have become a major source of pollution
and concerns to pollution management agencies. In this review, we looked at the structure and
function of fungi laccases and their potential application in the biodegradation of emerging
pollutants like pharmaceuticals used as analgesics, antibiotics, antiepileptic, antihypertensive,
antidepressants. antidiabetic and anti-inflammatory drugs. We concluded that laccases hold a
lot of promise in their application in degrading pharmaceuticals but there is the need for its
application outside the laboratory and translation into large industrial use. Engineering
laccases for improved yield and efficiency is another area that can be explored in the
degradation of pharmaceuticals micropollutants.

Keywords: Fungi Laccases, Biodegradation, Pharmaceutical Micropollutants, antidiabetic
and antiinflammatory drugs
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ABSTRACT

Silt accumulation is a common problem in wastewater collection systems that can lead to
clogs and reduced flow capacity. Once a collection system is clogged, it can cause Sanitary or
Combined Sewer Overflow (SSO or CSO) into the streets jeopardising public safety with
flood and pathogens. Therefore, utilities need to identify these issues and clean the silt
accumulation prior to the storm events. There is currently no automated way to identify these
issues except a few attempts using manning’s plot which still requires Engineering judgement.
In this study, we propose a method to identify silt accumulation in collection systems using a
convolutional neural network (CNN) model. The CNN model was trained on a dataset of plots
collected from a SWMM model to detect the presence of silt. The SWMM model was built
based on industry experience where silt accumulation was present and obtained a number of
plots that were tagged with or without silt accumulation. Then, CNN model applied to these
plots. Current results are promising on identifying silt accumulation.

Our results demonstrate that CNNs can be an effective tool for identifying silt accumulation
in collection systems, providing a faster and more accurate alternative to traditional inspection
methods. The proposed approach could help improve the efficiency of maintenance
operations and reduce the risk of system failures due to silt buildup. Further research is
needed to validate the model's performance on larger datasets and under different conditions.

Keywords: Collection System Modelling, Artificial Intelligence, Silt Accumulation,
Convolutional Neural Network.
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ABSTRACT

Nanoparticles are very versatile materials, which can be employed for several purposes. They
can be used in nanomedicine, electrochemistry, as antimicrobial, drug carriers, and emollient
in ointments. Their properties can be tuned to make sensors and several types of devices. Our
research group tailored the synthesis of metal as well as metal oxides nanoparticles, with
different functionalization, in order to pursue different types of applications. Au-NPs were
synthesized and functionalized with two types of molecules: proton caged compounds for
intracellular acidification (NIH-3T3 and HEK 293) and Ru-porphyrins as catalysts in alkyne
oligomerization from phenylacetylene Morphologically driven synthesis of NiO yielded
nanoparticles suited for electrochemical detection of electroactive target, with different band
gaps In addition, the embedding in plasticide material allowed the fabrication of self-standing
electrodes, eventually employed for H.O> detection Simple, green synthetic procedures were
employed for the achievement of uniformly sized ZnO nanoparticles, in agueous environment
at temperatures as low as 40°C through all the preparation phases, including drying. Thin
leaves of ZnO were obtained, instead, by novel synthesis employing urea-based deep eutectic
solvents (DES) Application-driven coating of ZnO were performed with different types of
silanes (such as APTEM, (3-Aminopropyl)triethoxysilane) as well as with different types of
plant extracts, for chlorinated pesticides detection and agriculture priming, respectively. In
both cases, one-pot or double steps procedures were probed to achieve the best performing
ZnO-NPs. Structural, morphological and spectroscopic characterization ensured the
verification of the properties Different types of ZnO functionalizations are currently being
carried out for introducing the ratiometric detection of contaminants.

Keywords: Au-NPs, catalysis, ZnO, green synthesis, coating, OCP detection.

Proceedings Book 175 ! www.aegeanconference.com
__ __




INTERNATIONAL AEGEAN CONFERENCES

ON INNOVATION TECHNOLOGIES & ENGINEERING-VII
April 26-27,2023

References
! Exogenous control over intracellular acidification: Enhancement via proton caged

compounds coupled to gold nanoparticles M. Carbone, G. Sabbatella, S. Antonaroli,
H. Remita, V. Orlando, S. Biagioni, A. Nucara Biochimica et Biophysica Acta -
General Subjects, 1850 (2015), 2304-2307.

2 Functionalization of Gold Nanoparticles with Ru-Porphyrin and Their Selectivity in the
Oligomerization of Alkynes F. Limosani, H. Remita, P. Tagliatesta, E.M. Bauer, A.
Leoni, M. Carbone Materials, 15(2022) 1207.

% NiO morphology dependent optical and electrochemical properties M. Carbone*, E. Maria
Bauer, L. Micheli, M. Missori Colloids and Surfaces A: Physicochemical and
Engineering Aspects, 532(2017), 178-182.

Enhanced performances of sensors based on screen printed electrodes modified with
nanosized NiO particles M. Carbone*, A. Nestico, N. Bellucci, L. Micheli, G.
Palleschi Electrochimica Acta, 246 (2017), 580-587.

NiO-nanoflowers decorating a plastic electrode for the non-enzymatic amperometric
detection of HoO» in milk: Old issue, new challenge M. Carbone, E. Aneggi, F.

Figueredo, S. Susmel Food Control, 132 (2022) 108549.

Novel Synthesis of zinc oxide nanoparticles from Type IV Deep Eutectic Solvents, L.
Gontrani, E.M. Bauer, D. Donia, P. Tagliatesta, M. Carbone*, Inorganica Chimica
Acta, 54524 (2023) 121268.

Room temperature syntheses of ZnO and their structures D.T. Donia, E.M. Bauer, M.
Missori, L. Roselli, D. Cecchetti, P. Tagliatesta, L. Gontrani, M. Carbone Symmetry,
13 (2021) 733.

Syntheses of APTMS coated ZnO: an investigation towards penconazole detection, E.M.
Bauer, G. Bogliardi, C. Ricci, D. Cecchetti, T. De Caro, S. Sennato, A. Nucara, M.
Carbone, Materials,15 (2022) 8050.

~

[

(o]

~

Proceedings Book 174 ! www.aegeanconference.com
__ __




INTERNATIONAL AEGEAN CONFERENCES

ON INNOVATION TECHNOLOGIES & ENGINEERING-VII
April 26-27,2023

ELABORATION AND CHARACTERIZATION OF TEXTURED MULLITE
CERAMICS FROM PHYLLOSILICATES

Nassima RIOUCHI
Dr., LCM2E, Laboratoire de Chimie Moléculaire, Matériaux et Environnement, Faculté Pluridisciplinaire de
Nador (FPN), Universit¢ Mohammed Premier

Mohamed LOUTOU
Dr., LCMZ2E, Laboratoire de Chimie Moléculaire, Matériaux et Environnement, Faculté Pluridisciplinaire de
Nador (FPN), Université Mohammed Premier

Oussama RIOUCH
Dr., LCMZ2E, Laboratoire de Chimie Moléculaire, Matériaux et Environnement, Faculté Pluridisciplinaire de
Nador (FPN), Université Mohammed Premier

Mohamed ABOU-SALAMA
Dr., LCM2E, Laboratoire de Chimie Moléculaire, Matériaux et Environnement, Faculté Pluridisciplinaire de
Nador (FPN), Université Mohammed Premier

ABSTRACT

The mechanical properties of ceramics are strongly correlated to the microstructure sintered
materials: control of grain and pore size, quantity and the nature of the grain boundaries, of
the preferential orientation of all or part of the grains is very favorable to the increase of the
mechanical properties. This thesis work consisted in manufacturing and characterizing mullite
microcomposite materials obtained by sintering mixtures of kaolinite and muscovite (mica).
The preferential orientations of the particles in the powder compact are obtained by two
production processes: centrifugation and aqueous strip casting. These raw materials are
transformed spontaneously during sintering into materials with organized microstructure of
mullite. This mullitization is due to a growth process preference of mullite, by epitaxy on the
high temperature form of muscovite. Introduced in small quantity in the initial mixture (10%
by weight), it has been shown that the muscovite had a role of "template", that is to say that it
has the effect of promoting the mullite crystallization. The materials obtained were
characterized by Microscopy Scanning Electron (SEM) and Quantitative Texture Analysis
(QTA). THE mechanical properties measured were the breaking stress in biaxial bending and
the Young's modulus by nanoindentation (nano- and microscopic scale) and by ultrasound
ultrasound in immersion (macroscopic scale).

Keywords: Mullite, Kaolin, Sintering, Aluminum, Granulometry , mechanical properties,
Microscopy Scanning Electron (SEM)...
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ABSTRACT :

Mullite, an intermediate phase of the binary alumina-silica system, is one of the most
important phases of ceramic products containing alumina and silica in the initial composition.
Its stoichiometry ranges from 3Al>,03.2Si02 (3:2) to 2Al,03.Si0, (2:1) and its crystalline
structure is orthorhombic, characterized by the presence of octahedral chains of
AlOg interconnected by tetrahedral chains of aluminum-oxygen and/or silicon-oxygen
(AlO4/SiOa). Properties such as high chemical and thermal stability, low thermal expansion
and conductivity, and good mechanical strength enable a wide range of applications. Due to
the relevance of this material, it is important for the scientific community to understand its
microstructural characteristics, properties, methods of synthesis, and various applications.
Therefore, this article aimed to make a comprehensive review on the mullite to gather and
present to the reader a series of relevant information that makes it possible to deepen the
knowledge about mullite.

Keywords: Mullite, Kaolin, Sintering, Aluminum, Industrial ceramics, alumina-silica,
Granulometry
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REMOTE LAB EXPERIMENTS IN MECHANIC: SIMPLE PENDULUM

Zineb Laouina
Laboratory of Engineering and Materials, Ben M’sik Faculty of Sciences,

lynda Ouchaouka
Languages and Sciences of Education Department LMSEIF Laboratory,

Mohammed Moussetad
Laboratory of Engineering and Materials, Ben M’sik Faculty of Sciences,

Mordane Soumia
Laboratory of Polymer Physics Mechanical sciences and Materiels LPPSMM,

Radid Mohamed
Laboratory of Physical Chemistry of Materials LCPM, Ben M’sik Faculty
of Sciences, Hassan Il University Casablanca (UH2C), Casablanca, Morocco

ABSTRACT

In the teaching of experimental sciences, practical work plays a crucial role since it allows
learners to transfer the knowledge acquired in theoretical courses into practical skills. For this
purpose, laboratories allow learning by experience and aim at involving students, which
reinforces learning receptivity. Recent years have seen an increasing use of online labs,
including both virtual and remote labs, Remote labs, providing online interfaces to physical
labs, allow students to conduct experiments withreal-world equipment anywhere and at any
time. This paper proposes a model of design,

development and implementation of a remote manipulation in an E-Lab. It is the simple
pendulum which is part of the handling offered to the students of the 1st year of university in
the field of physical sciences. The aim of this paper is to make this approach available to
allow more experiments on a digital platform in order to allow learning for all, independently
of time and place.

Keywords: Simple pendulum, E-lab, platform, experiments, remote labs, physics, E-learning.
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TURKIYE TARIMINDA ELEKTRIK TUKETIMi VE SERA GAZI EMiSYONLARI
ELECTRICITY CONSUMPTION AND GREENHOUSE GAS EMISSIONS IN TURKISH
AGRICULTURE

Cahit GUNGOR

Dr., Cukurova Universitesi, Ziraat Fakiiltesi

Hasan Hiiseyin OZTURK

Prof. Dr., Cukurova Universitesi, Ziraat Fakiiltesi

OZET

Bu c¢aligmada, Tiirkiye tariminda 2010—-2021 arasinda elektrik tiiketimi ve elektrik tiikketimine
iliskin karbon dioksit esdegeri emisyonlar degerlendirilmistir. Tirkiye tariminda elektrik
tiketimi 2010 yilinda 5 586 GWh diizeyinde iken, 2021 yilinda 13 772 GWh diizeyine
yiikselmistir. Tiirkiye tariminda, 2010-2021 yillar1 arasindaki 12 yillik dénemde ortalama
olarak 7 443 GWh elektrik tiiketilmistir. Elektrik tiiketimine iliskin esdeger karbondioksit
(CO2-s) emisyonlart 2,55—7,20 milyon ton COz.s/y1l araliginda degismis ve yillik ortalama
3,89 milyon ton COz.¢s olarak belirlenmistir. Elektrik kullanim orani, 2017 yilinda %23,84
diizeyinde iken, 2021 yilinda %23,08 diizeyine azalmistir. Belirtilen yillar arasindaki ortalama
kullanim oran1 %18,35 olarak hesaplanmustir.

Anahtar Kelimeler: Tiirkiye, Tarim, Elektrik Tiiketimi, Karbon dioksit Emisyonlar1

ABSTRACT

In this study, electricity consumption and carbon dioxide equivalent (CO2.¢q) emissions from
electricity consumption in Turkey’s agriculture between 2010 and 2021 were evaluated.
While electricity consumption in Turkey’s agriculture was 5 586 GWh in 2010, it increased to
13 772 GWh in 2021. In Turkey’s agriculture, an average of 7 443 GWh of electricity was
consumed in the 12-year period between 2010 and 2021. Carbon dioxide equivalent (CO2-eq)
emissions emissions related to electricity consumption varied in the range of 2.55-7.20
million tons of CO».eq/year and were determined as 3.89 million tons of CO.eq On average.
While the electricity usage rate was 23.84% in 2017, it decreased to 23.08% in 2021. The
average usage rate between the specified years was calculated as 18.35%.

Keywords: Turkiye, Agriculture, Electricity Consumption, Carbon dioxide Emissions
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GIRIS

Son yillarda; enerji kullanimi, sera gazi emisyonlar1 ve bunlarin kiiresel iklim degisikliklerine
olan potansiyel etkileri en ¢ok tartisilan konulardan birisidir. Enerji kullanimi ile ilgili
sorunlar, sadece kiiresel 1sinma ile smirli degildir. Hava kirliligi, asit yagmurlar1 ve ozon
azalimi gibi c¢evresel konular enerji kullanimi ile yakindan iliskilidir. Enerji kullaniminin
yarattig1 ¢evresel etkilerin en diisiik diizeyde olabilmesi i¢in, belirtilen konularin tamaminin
birlikte dikkate alinmasi gerekir. Enerji etkinliginin artirilmasi, enerji kaynaklariin gevresel
etki degerlendirmesi agisindan 6nemlidir. Daha az enerji kullanmak ve g¢evreye en diisiik
diizeyde zarar vermek i¢in, sistem etkinliginin artirilmas: gerekir. Enerji kaynaklarinin kithig
ve dikkatsiz kullanilmasi sonucunda olusan istenilmeyen yan etkiler, enerji tikketimini dogru
bir sekilde planlanma ve dikkatli bir sekilde degerlendirmeyi gerektirmektedir.

Endiistri, ulagtirma, ticaret, konut ve tarim sektorlerinde enerji kullanimini azaltmanin en
etkin yontemlerinden birisi de, enerji kullanma etkinligini artirmaktir. Giiniimiiz endstri
diinyasinda, enerji ve diger kaynaklarinin kullanimi 6nemli diizeye ulagmistir. Bu nedenle, bir
taraftan dogal kaynaklarin temini azalmaya baslamis, diger taraftan da g¢evre kirliligi gibi
dogal ortama verilen zararlar artarak devam etmektedir. Bununla birlikte, enerji doniisiimiine
iligkin teknik iyilestirmeler yeterince etkin bir sekilde gerceklestirilememektedir. Gelismis ve
gelismekte olan tilkelerde, gelecekteki enerji liretim ve tiiketim diizeylerinin belirlenebilmesi
icin; niifus artis1, ekonomik iiretkenlik, tiiketici aliskanliklar1 ve teknolojik gelismeler gibi
dikkate alinmasi gereken bircok etmen vardir. Enerji sektoriine iliskin yonetim bigimleri,
gelecekteki enerji liretim ve tiiketim diizeyi ve dagiliminda 6nemli rol oynayacaktir.

Bu bildiride, Tiirkiye tarimimda 2010-2021 arasinda elektrik tiiketimi ve elektrik
tilketiminden agi8a ¢ikan karbon dioksit esdegeri emisyonlar degerlendirilmistir.

MATERYAL VE YONTEM
2.1. Elektrik Tiketimi

Incelenen dénemdeki elektrik tiiketimi degerleri, T.C. Enerji Piyasas1 Diizenleme Kurumu
(EPDK) Strateji Gelistirme Dairesi Baskanligi tarafindan yayimlanan Elektrik Piyasasi

Gelisim Raporlarindan alinmistir.
2.2. Elektrik Uretiminden A¢1ga Cikan Karbondioksit Emisyonlar

Karbondioksit esdegeri (COz.s) emisyonlari, kiigiik rezervuar ve nehir tipi hidroelektrik
santralleri icin, swrasiyla 4,2 ve 4,1 gCOgz./kWh olarak tahmin edilmektedir. Biiyiik
rezervuarlarin GWP diizeyi, suda yasayan biyokiitlenin bozunmasindan kaynaklanan CO; ve
CHas emisyonlart nedeniyle, diger hidroelektrik se¢eneklerinden yaklasik olarak iki kat daha
fazladir (8,3 gCO2../kWh). Riizgar elektrik santrallerinin (RES) COg2-s degeri 7,3 gCO»-
e/ kWh diizeyindedir. Jeotermal elektrik santralleri (JES) yenilenebilir enerji kaynaklar1 en
koti secenek durumundadir. Jeotermal elektrik santrallerinin (JES) 63 gCO2../kWh iirettigi
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tahmin edilmektedir. Bununla birlikte, tag komiirii, linyit ve dogal gaz kullanilan termik
santraller (TES) i¢in COa.¢ Strasiyla, 1126 gCO2..s/kWh, 1062 g CO2../kWh ve 499 gCO.-
e/kWh diizeylerindedir. Her ii¢ fosil yakit i¢in, COgz.s emisyonlarimin ¢ogunlugu yakit
yanmasindan kaynaklanmaktadir. Elektrik iiretim verimi, tagkomiirii kullaniminda % 31-40,
linyit kullannminda ise % 29-38 diizeylerindedir. Elektrik {iiretim verimi, tagkomiirii
kullaniminda yiiksek olmasina ragmen, uzun mesafeli tasimaciliktan kaynaklanan ek sera gazi
emisyonlar1 (GHG) nedeniyle, linyitten daha yiiksek CO2.cs emisyonuna sahiptir. Taskdmiirii
santralleri daha verimli olduklarindan ve firetilen birim elektrik basina daha az insaat
malzemesine ihtiya¢ duyduklarindan, geri doniisiim kredileri de daha disiiktiir. Aynt durum
diger etkiler i¢in de gecerlidir.

Tiirkiye’de elektrik tiretiminde toplam COa.es emisyonunun 523 gCO2.¢/kWh oldugu tahmin
edilmektedir. Bu durumda, elektrik tiretiminin %54 {iniin kdmiirden ve yaklagik %46’sinin da
dogal gaz kullanilarak gergeklestirildigi kabul edilmektedir. Yenilenebilir elektrik {iretimi,
toplam GWP diizeyine sadece %0,4 oraninda katkida bulunmaktadir. Fosil yakitlara dayali
elektrik tretimi GWP gibi diger ¢evresel etkilerin ¢ogundan sorumludur (Atilgan ve
Azapagic, 2016). Bu nedenle, Tirkiye’de -elektrik tretiminden agiga c¢ikan COg-s
emisyonlarini hesaplanmasinda 523 gCO2../kWh degeri kullanilmistir.

BULGULAR VE TARTISMA
3.1. Elektrik Tiketimi

Tiirkiye tarimmda 2010-2021 yillar1 arasinda elektrik tiiketiminin degisimi Sekil 1’de
verilmistir. Tarim sektoriinde elektrik tiiketimi 2010 yilinda 5586 GWh diizeyinde iken, 2021
yilinda 13772 GWh diizeyine yiikselmistir. Tiirkiye tariminda, 2010-2021 yillar1 arasindaki
12 yillik donemde ortalama olarak 7443 GWh elektrik tiiketilmistir. Tiirkiye tariminda
tilketilen petrol iriinleri, elektrik, dogal gaz ve jeotermal enerjinin kullanim oranlarinin
degisimi Cizelge 1°de verilmistir.

Cizelge 1. Tiirkiye Tariminda Enerji Tiiketimlerinin Tarimdaki Toplam Tiiketime Oranlari

.e Enerji/Yakit Kullanim Orani (¢
Enerji/Yakit 2017 | D018 | 2019 2020( % 2021
Petrol iiriinleri 69,46 6507 6573 6558 62,25
Elektrik 1384 1742 1745 1995 23,08
Jeotermal 1441 1369 1331 1260 12,22
Dogal gaz 229/ 380 350 190 = 244

3.2. Elektrik Tiiketimine iliskin Karbondioksit Emisyonlari

Tiirkiye tariminda 2010-2021 yillar1 arasinda elektrik tiiketimine iligkin COz.¢s emisyonlarinin
degisimi Sekil 2’de verilmistir. Elektrik tiiketimine iliskin COz.e; emisyonlar1 belirtilen yillar
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arasinda yilda 2,55—7,20 milyon ton COa.¢s araliginda degismis ve yillik ortalama 3,89 milyon
ton COy.¢ olarak belirlenmistir.
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Sekil 1. Tiirkiye tariminda elektrik tiiketimi (EPDK, 2023)
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Sekil 2. Tirkiye elektrik tiiketimine iliskin karbondioksit esdegeri (CO2.cs) emisyonlari

ONERILER

Tarimsal faaliyetlerde; mali durumun iyilestirilmesi, enerji tiiketimi ve cevresel etkilerini
azaltmak icin c¢esitli teknolojiler ve kaynaklar enerji verimliligini arttiracak yonde
kullanilabilir. Tarimda elektrik verimliligi kapsaminda yer alabilecek ¢aligmalarla ilgili ana
konular ve bu kapsamda yer alabilecek bazi1 6rnekler Cizelge 2’de verilmistir.

Tim tarimsal faaliyetlerde esas; verimli teknolojilerin kullanilmast ve uygulamalarin
gerceklestirilmesidir. Verimlilik 6nlemleri sadece enerji tasarrufu degil, ayn1 zamanda dogal
kaynaklarmn korunmasini ve ¢iftgilerin daha iiretken olmasim saglayacaktir. Ornegin, verimli
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pompalama sistemleri ve kurak bolgelerde damla sulama yontemi, verimli su kullanim
alanlarin siirdiirtilebilirligi i¢in yararlidir ve biiyiik miktarda enerji tasarrufu saglamaktadir.
Tarimsal sulama wuygulamalari, Ortii alti {iretim yapilar1 ve hayvan barinaklarinin
iklimlendirilmesi i¢in enerji tiiketimi 6nemli diizeylere ulagsmaktadir.

Cizelge 2. Tarimda Elektrik Kullaniminda Verimlilik Uygulamalari

Alan Uygulama
» Karakteristik degerler

> Hareket iletim sistemleri

» Su tasarrufu-sulama planlamasi

» Uygun pompa segimi

Sulama » Diisiik basingli sulama

» Damla sulama

» Dagitim sisteminin optimizasyonu
» Tohumluk {iretimi

» Kurutma

» Depolama

» Havalandirma sistemleri

» Aydinlatma

» Havalandirma

» Siit sagimi1 ve toplama

» Vakum pompalart

» Aydinlatma

» Siit sogutma

> I¢ ve dis aydinlatma

» Yalitim

Elektrik motorlar

Bitkisel tiriin isleme sistemleri

Hayvan barinaklar

Hayvansal iiriin isleme sistemleri

Konutlar » Isitma-sogutma-Su 1sitma
» Elektrikli cihazlar
» Sulama
Seralar » Havalandirma
» Isitma
» Serinletme
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TURKIYE TARIMINDA DiZEL YAKIT VE DOGAL GAZ TUKETIiMi VE
SERA GAZI EMiISYONLARI
DIESEL AND NATURAL GAS CONSUMPTION AND GREENHOUSE GAS EMISSIONS
IN TURKISH AGRICULTURE

Hasan Hiiseyin OZTURK

Prof. Dr., Cukurova Universitesi, Ziraat Fakiiltesi

Cahit GUNGOR

Dr., Cukurova Universitesi, Ziraat Fakiiltesi

OZET

Bu calismada, Tiirkiye tariminda 2010-2021 arasinda Dizel yakit ve dogal gaz tiiketiminden
aciga ¢ikan karbondioksit esdegeri (CO2-c5) emisyonlar degerlendirilmistir. Belirtilen donemde
tarim sektoriinde Dizel yakit tiiketimi 2711 bin ton ile 3085 bin ton arasinda degismistir.
Tiirkiye tariminda, 2010-2017 yillar1 arasindaki 12 yillik donemde ortalama olarak 2874 bin
ton Dizel yakit tiiketilmistir. Dizel yakit tiikketimi sonucunda 9,77-11,36 milyon ton COz.¢s/y1l
araliginda degismis ve yillik ortalama 10,36 milyon ton COz.s olarak belirlenmistir. Tarim
sektdriinde dogal gaz tiiketimi 2010 yilinda 2 milyon m® diizeyinde iken, 2018 yilinda 211
milyon m? diizeyine yiikselmistir. Tiirkiye tarrminda, 2010-2021 yillar1 arasindaki 12 yillik
dénemde ortalama olarak 105,08 milyon m® dogal gaz tiiketilmistir. Dogal gaz tiiketimi
sonucunda COgz.s emisyonlart, 3,6-379,8 bin ton CO2.y/yil araliginda degismis ve yillik
ortalama 189,15 bin ton CO2. olarak belirlenmistir. Tarimda kullanilan toplam enerji iginde
petrol tirinleri yakitlarin kullanim orani, 2017 yilinda %69,46 diizeyinde iken, 2021 yilinda
%62,25 diizeyine azalmistir. Belirtilen yillar arasindaki petrol triinleri yakitlarin ortalama
kullanim oranm1 %65,62 olarak hesaplanmistir. Dogal gazin 2017-2021 yillar1 arasindaki
doénemde ortalama kullanim orani %2,78 olarak belirlenmistir. Son yillarda, tarimsal {iretimde
petrol iiriinleri yakitlar ve dogal gaz kullanim oranlar1 giderek azalmaktadir. Bu durumun
baslica nedeni, son yillarda bu yakitlarin fiyatlarinin artmasi olarak belirtilebilir.

Anahtar Kelimeler: Tiirkiye, Tarim, Dizel Tiiketimi, Dogal Gaz Tiiketimi, Emisyonlar

ABSTRACT

In this study, carbon dioxide equivalent (CO2.eq) emissions from Diesel fuel and natural gas
consumption in Turkey’s agriculture between 2010 and 2021 were evaluated. In the specified
period, the consumption of Diesel fuel in the agricultural sector varied between 2711
thousand tons and 3085 thousand tons. In Turkey's agriculture, an average of 2874 thousand
tons of Diesel fuel was consumed in the 12-year period between 2010 and 2017. As a result of
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the consumption of Diesel fuel, it changed in the range of 9.77-11.36 million tons of CO..
eg/year and was determined as yearly average of 10.36 million tons of CO2.eq. While natural
gas consumption in the agricultural sector was 2 million m® in 2010, it increased to 211
million m® in 2018. In Turkey’s agriculture, an average of 105.08 million m® of natural gas
was consumed in the 12-year period between 2010 and 2021. As a result of natural gas
consumption, it changed in the range of 3.6—379.8 thousand tons of COz.eq/year and was
determined as 189,15 thousand tons of CO,.q On average. The rate of use of petroleum
products fuels in the total energy used in agriculture, which was 69.46% in 2017, decreased to
62,25% in 2021. The average utilization rate of petroleum products fuels between the
specified years was calculated as 65,62%. The average usage rate of natural gas in the period
between 2017 and 2021 was determined as 2,78%. In recent years, the use of petroleum
products, fuels and natural gas in agricultural production has been gradually decreasing. The
main reason for this situation can be stated as the increase in the prices of these fuels in recent
years.

Keywords: Turkiye, Agriculture, Diesel Consumption, Natural Gas Consumption, Emissions

GIiRiS

Giliniimiiz endiistri diinyasinda, enerji ve diger kaynaklarinin kullanimi 6nemli diizeye
ulasmistir. Endiistri, ulagtirma, ticaret, konut ve tarim sektorlerinde enerji kullanimini
azaltmani en etkin yontemlerinden birisi de, enerji kullanma etkinligini artirmaktir. Bu
nedenle, bir taraftan dogal kaynaklarin temini azalmaya baslamig, diger taraftan da ¢evre
kirliligi gibi dogal ortama verilen zararlar artarak devam etmektedir. Bununla birlikte, enerji
dontistimiine iligskin teknik iyilestirmeler yeterince etkin bir sekilde gergeklestirilememektedir.
Gelismis ve gelismekte olan iilkelerde, gelecekteki enerji iiretim ve tiiketim diizeylerinin
belirlenebilmesi igin; niifus artisi, ekonomik tretkenlik, tiiketici aliskanliklar1 ve teknolojik
geligsmeler gibi dikkate alinmas1 gereken bir¢ok etmen vardir. Enerji sektoriine iliskin yonetim
bicimleri, gelecekteki enerji liretim ve tiikketim diizeyi ve dagiliminda 6nemli rol oynayacaktir.

Bu bildiride, Tiirkiye tariminda 2010-2021 arasinda Dizel yakit ve dogal gaz tiiketimi ile
aci8a cikan karbon dioksit esdegeri emisyonlar degerlendirilmistir.

MATERYAL VE YONTEM
2.1. Dizel Yakit Ve Dogal Gaz Tiiketimi

Incelenen dénemdeki Dizel yakit ve dogal gaz tiiketimi degerleri, T.C. Enerji Ve Tabii
Kaynaklar Bakanlig1 (ETKB) tarafindan yayimlanan raporlardan alinmistir.

2.2. Esdeger Karbondioksit Emisyonlarinin Hesaplanmasi

2.2.1. Dizel Yakit1 Kullaniminda Esdeger Karbondioksit Emisyonlar1
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Yillik toplam dizel yakit tiiketimi (L)

Dizel yakit altisil degeri = 35,9 MJ/L
Dizel yakit salim faktéric = 0,305t CO2.¢¢/MWh
1MJ = 0,00028 MWh

Esdeger CO2 salimi (t) = Yillik toplam dizel yakit tiiketimi (L) % 0,003 (t/L)..........

2.2.2. Dogal Gaz Kullaniminda Egdeger Karbondioksit Emisyonlari

Yillik toplam gaz tiiketimi standart metrekiip (m®)

Dogal gaz yogunlugu = 0,71 kg/Smc
Dogal gazin alt 1s1l degeri = 0,0106 MWh/kg
Dogal gaz salim faktorii. = 0,237 t CO2.¢¢/ MWh

Esdeger CO2 salimi (t) = Yillik toplam dogal gaz tiiketimi (m®) x 0,0018 (t/m°) .....

BULGULAR VE TARTISMA

3.1. Tiirkiye Tariminda Dizel Yakit Tiiketimi Ve Karbondioksit Emisyonlari

Tirkiye tariminda 2010-2021 arasinda Dizel yakit tiketiminin degisimi Sekil 1’de

verilmigstir. Belirtilen donemde tarim sektoriinde Dizel yakit tiiketimi 2711 bin ton ile 3085

bin ton arasinda degismistir. Tirkiye tariminda, 2010-2017 yillart arasindaki 12 yillik

donemde ortalama olarak 2874 bin ton Dizel yakit tiiketilmistir.
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Sekil 1. Tirkiye tariminda Dizel yakit tiiketimi (EPDK, 2023)
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Tiirkiye tariminda 2010-2021 arasinda Dizel yakit tiiketimine iliskin karbondioksit esdegeri
(CO2-s) emisyonlarin degisimi Sekil 2’de verilmistir. Dizel yakit tiikketimi sonucunda yillik
CO2.-¢s emisyonlart 9,77-11,36 milyon ton araliginda degismis ve yillik ortalama 10,36 milyon
ton COz-¢ olarak belirlenmistir.
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Sekil 2. Dizel yakit tiiketimine iliskin karbondioksit esdegeri (CO2-cs) emisyonlar

Karbon dioksit Emisyonu (milyon tonCO 2.
e;/y“)

3.2. Tiirkiye Tariminda Dogal Gaz Tiiketimi Ve Karbondioksit Emisyonlari

Tiirkiye tariminda 2010-2021 yillar1 arasinda dogal gaz tiiketiminin degisimi Sekil 3’de
verilmistir. Tarim sektdriinde dogal gaz tiiketimi 2010 yilinda 2 milyon m? diizeyinde iken,
2018 yilinda 211 milyon m® diizeyine yiikselmistir. Tiirkiye tarrminda, 2010-2021 yillart
arasindaki 12 yillik ddnemde ortalama olarak 105,08 milyon m® dogal gaz tiiketilmistir.
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Sekil 3. Tiirkiye tariminda dogal gaz tiikketimi (ETBK, 2023)
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Tirkiye tariminda 2010-2021 yillar1 arasinda dogal gaz tiiketimine iliskin COo
emisyonlarinin degisimi Sekil 4’de verilmistir. Dogal gaz tliketimine iliskin COz-cs
emisyonlari belirtilen yillar arasinda 3,6—-379,8 bin ton CO2.¢y/y1l araliginda degismis ve yillik
ortalama 189,15 bin ton COz.¢s olarak belirlenmistir.
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Sekil 4. Dogal tiiketimine iliskin karbondioksit esdegeri (CO2-¢5) emisyonlar
SONUC VE ONERILER
Son yillarda; enerji kullanimi, sera gazi emisyonlari ve bunlarin kiiresel iklim degisikliklerine
olan potansiyel etkileri en ¢ok tartisilan konulardan birisidir. Enerji kullanimi ile ilgili
sorunlar, sadece kiiresel 1sinma ile smirli degildir. Hava kirliligi, asit yagmurlari ve ozon
azalimi gibi c¢evresel konular enerji kullanimi ile yakindan iligkilidir. Enerji kullaniminin
yarattig1 cevresel etkilerin en diisiik diizeyde olabilmesi i¢in, belirtilen konularin tamaminin
birlikte dikkate alinmasi gerekir. Enerji etkinliginin artirilmasi, enerji kaynaklarinin g¢evresel
etki degerlendirmesi agisindan 6nemlidir. Daha az enerji kullanmak ve ¢evreye en diisiik
diizeyde zarar vermek i¢in, sistem etkinliginin artirilmasi gerekir. Enerji kaynaklarinin kitligi
ve dikkatsiz kullanilmas1 sonucunda olusan istenilmeyen yan etkiler, enerji tiikketimini dogru
bir sekilde planlanma ve dikkatli bir sekilde degerlendirmeyi gerektirmektedir.
Tarim sektoriinde enerji verimliligi dnlemleri, tarimsal iiretim zinciri boyunca her agamada
uygulanabilir. Diinya Bankasi tarafindan enerji verimliligini artirmaya yonelik teknik
onlemlerin, % 10-30 oraninda enerji tasarrufu saglayabilecegi ve geri 6deme siirelerinin
uygulanan Onleme bagli olarak 1-5 yil arasinda degisebilecegini bildirmektedir. Enerji
verimliligini iyilestiren uygulamalar, teknolojik veya davranigsal degisiklikler yoluyla
dogrudan enerji tasarrufu veya biyolojik tarim uygulamalarinin benimsenmesiyle dolaylh
enerji tasarrufu saglayabilir.
KAYNAKLAR
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Prof.Dr., Sakarya University, Faculty Of Engineering, Department of Metallurgy and Materials

OZET

Nikel bazl siiper alasimlar yiiksek sicaklik dayanimi, tokluk ve plastik deformasyona karsi
mukavemet gosteren ve oksidasyon direnci yiiksek istisnai bir metalik malzeme sinifidir. Bu
malzemeler genelde ugak ve gii¢ iiretimi tlirbinlerinde, roket motorlarinda, niikleer enerji ve
kimyasal isleme tesisleri dahil olmak iizere diger zorlu ¢alisma ortamlarinda kullanim alani

bulunmaktadir.

TRD teknigi, celiklerin yiizeyinde sert ve asinmaya dayanikli karbiir, nitriir, karbonitriir,
altiminit ve silisit esasli kaplamalarin elde edilmesi amaciyla gelistirilmis bir yontemdir. TRD
tekniginde altlik yiizeyinde kontrollii bir olusum s6z konusudur. TRD tekniginin kullanildig:
birgok uygulama alani mevcuttur. TRD ile sert tabakalarin olusturulmas: sebebiyle kaliplar,
kesme takimlari, bigaklar, otomobil parcalari, tekstil endiistrisinde yonlendirici olarak
kullanilan pargalarda kullanilmaktadir. Difiizyonal kaplamalar, baslica kutu sementasyon
islemleri ve kimyasal buhar biriktirme (CVD) olmak tizere ¢esitli yontemlerle tiretilebilir.

Bu ¢alismada, metalografik olarak yiizeyi hazirlanmig saf nikel altlik malzemelerin yiizeyinde
termoaktif difiizyon teknigi ile aliminyumlama islemi yapilarak nikel aliiminid esashi
kaplama tabakalar1 olusturulmustur. Islem aliiminyum esasli toz ortaminda 700°C sicaklikta
2-6 saat siirelerde gergeklestirilmistir. Yiizeyde olusturulan kaplamalarin mikroyap1
incelemeleri faz analizleri ve sertlik Olgiimleri yapilarak Ozellikleri ortaya cikarilmistir.
Calismada, nikel yiizeyinde olusan kaplamanin basarili bir sekilde elde edildigi ve 20-250 pm
kalinliklarinda, NizAl, ve NiAl esasli fazindan olugsan ve 780-1050 HVoo2 sertligine sahip
homojen ve 1yi baglanmis porozitesiz bir yapiya sahip oldugu goriilmiistiir.

Anahtar Kelimeler: Nikel Aluminit, TRD Teknigi, Sertlik
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ABSTRACT

Nickel-based superalloys are an exceptional class of metallic materials with high temperature
resistance, toughness and resistance to plastic deformation and high oxidation resistance.
These materials are commonly found in aircraft and power generation turbines, rocket
engines, and other harsh operating environments including nuclear power and chemical
processing plants.

TRD technique is a method developed to obtain hard and wear-resistant carbide, nitride,
carbonitrid, aluminite and silicide-based coatings on the surface of steels. In TRD technique,
there is a controlled formation on the substrate surface. There are many application areas
where this technique is used. Due to the formation of hard layers with TRD, it is used in
molds, cutting tools, knives, auto parts, parts used as guides in the textile industry. Diffusional
coatings can be produced by various methods, mainly box cementation processes and
chemical vapor deposition (CVD).

In this study, nickel aluminide-based coating layers were formed on the surface of pure nickel
substrate materials, the surface of which was prepared metallographically, by aluminizing
with the thermoactive diffusion technique. The process was carried out in an aluminum-based
powder environment at 700°C for 2-6 hours. The properties of the coatings formed on the
surface were revealed by making microstructural examinations, phase analyzes and hardness
measurements. In the study, it was observed that the coating formed on the nickel surface was
successfully obtained and had a homogeneous and well-bonded porosity-free structure with
20-250 um thickness, consisting of NizAl> and NiAl based phases and a hardness of 780-1050
HVo.02.

Keywords: Nickel Aluminite, TDT Technique, Hardness
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Ni DOPED ZnO THROUGH CHEMICAL PRECIPITATION PROCESSES
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ABSTRACT

Zinc oxide is a white, odorless inorganic compound that occurs naturally as the mineral
zincite, but most of the zinc oxide source is produced artificially. ZnO belongs to the 11-VI
semiconductor group and has a wide bandgap gap and is suitable for a wide variety of
applications such as the food industry, cosmetics, and electronics. Doping transition metals
into the ZnO lattice can change the optical, electrical, and magnetic properties of the material.
Nickel's chemical stability on zinc sites makes it one of the most effective doping elements
for improving and tuning ZnO's optical and electrical capabilities and adding nickel to ZnO
increases the ferromagnetic, optical, and magnetic properties. In this study, Ni doped ZnO
materials were fabricated through chemical precipitation method. Analysis methods such as
X-ray diffraction and scanning electron microscopy were used for observation. In the study,
glass substrate materials were coated by using four different solutions, and the coating
thickness was calculated. It was determined that the nickel-doped solutions were more
successful both with the increase in the coating thickness and the increase of volume
calculated with the values obtained as a result of XRD. The precipitating agent KOH was
found to slightly accelerate the incorporation of Ni into the ZnO crystal structure compared to
the precipitating agent NaOH.

Keywords: Chemical Precipitation, ZnO, Ni doping, Structural Analyses
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OZET

Bu ¢alismada, hacimce farkli oranlarda (%0,1, 0,3, 0,5, 0,8, 1, 2) samaryum oksit (Sm203)
takviyesinin ve sinterleme yardimcisi olarak kullanilan magnezyum oksitin (MgO) aliimina
(Al203) seramiklerin yogunluk ve mikroyapilari iizerine olan etkileri arastirilmistir. Uretim
yontemi olarak toz metaliirjisi yontemi kullanilmis olup MgO katkisi kalsinasyon ile
magnezyum nitrattan elde edilmistir. Kalsinasyon islemi 800°C’de 2 saat hava ortaminda
gerceklestirilmistir. Calismada AlO3z, Al03-MgO, Al03-Sm203 ve Al>03-Sm203-MgO
seramikleri iki farkli sicaklikta (1550 ve 1600°C) hava ortaminda sinterlenerek sinterleme
sicakliginin yogunluk ve mikroyapiya etkisi incelenmistir. Takviye fazin dagilimi, tane
boyutu ve tane morfolojisi taramali elektron mikroskobu kullanilarak incelenmistir.
Numunelerin yogunluklar1 hacimsel olarak ve ayrica Arsimed metodu yardimiyla
Olciilmiistiir. Relatif yogunluk sonuglari incelendiginde, saf Al.Oz igin MgO igerikli
1550°C’de sinterlenen numunelerde 1600°C’ye kiyasla daha iyi yogunlagma elde edilmistir.
1550°C’de sinterlenen Sm203 igerikli MgO icermeyen numunelerin 1600°C’de sinterlenen
numunelere kiyasla daha iyi yogunlastigi tespit edilmistir. Sm20O3 igerikli MgO katkisi igeren
numuneler ile Sm>Oz igerikli katkisiz numuneler karsilastirildiginda ise, genel olarak
1550°C°de 2 saat sinterlenen katkisiz numunelerin yogunluklarinin daha yiiksek oldugu
goriilmiistiir. Ote yandan SmOs takviyesi yapilan numunelerde yogunlasmanim arttigi
goriilmistiir. En yiiksek yogunlagsmaya ise (%99,5) MgO takviyesi igermeyen ve 1550°C’de 2
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saat sinterlenen %0,5 Sm>03 takviyesi igeren numunelerde erisilmistir. SEM goriintiilerinden,
Smy03 ile Al2O3’in reaksiyonu ile olusan ignemsi SmAIO3 fazinin mikroyap: igerisinde
homojen dagilim gosterdigi tespit edilmistir. Ancak %2 Sm203 takviye oraninda bu faz daha
cok kiiresel formda goriilmiistiir. Tane boyutu Olgiimii i¢cin dogrusal kesistirme metodu
kullanilmistir. Saf Al203 numunelerin tane boyut Sl¢limlerinden, en ince ve homojen tane
boyutunun 1550°C’de 2 saat sinterlenen numunelerde oldugu goriilmiistiir. Sm203 katkisi ile
birlikte ise sinterleme sonrasi tane biliylimesi goriilmiis olup, takviye oraniyla tane boyutu
arasinda lineer bir iligki tespit edilememistir.

Anahtar Kelimeler: Al,03, Sm203, MgO, Mikroyapi.

ABSTRACT

In this study, the effects of samarium oxide (Sm20z) reinforcement in different volume ratios
(%0,1, 0,3, 0,5, 0,8, 1, 2) and magnesium oxide (MgO) used as sintering aid on the density
and microstructure of alumina (Al>Os) ceramics were investigated. The powder metallurgy
method was used as the production method and the MgO additive was obtained from
magnesium nitrate by calcination. The calcination process was carried out at 800°C for 2
hours in the air atmosphere. In the study, Al.Os, Al203-MgO, Al203-Sm203, and Al20s-
Sm>03-MgO ceramics were sintered in two different temperatures (1550 and 1600 °C) in the
air atmosphere and the effect of sintering temperature on density and microstructure was
examined. The distribution of the reinforcement phase, grain size, and grain morphology were
examined using scanning electron microscopy (SEM). The densities of the samples were
measured volumetrically and also by the Archimedes method. When the relative density
results were examined, better densification was obtained in samples with MgO content
sintered at 1550°C compared to 1600°C for pure Al>O3. Samples without MgO and with
Sm203 content sintered at 1550°C showed better densification than samples sintered at
1600°C. When the samples containing both Sm203 and MgO additives are compared with the
undoped samples containing Sm20s, it has been observed that the densities of the undoped
samples sintered for 2 hours at 1550°C are generally higher. On the other hand, it was seen
that the densification increased in the Sm»Os-containing samples. The highest densification
(99.5%) was achieved in the samples without MgO reinforcement and with 0.5% Sm>0s
reinforcement sintered at 1550°C for 2 hours. From SEM images, it was determined that the
rod-like SmAIQO3 phase formed by the reaction of Sm>03 and Al.O3 showed a homogeneous
distribution in the microstructure. However, this phase was seen mostly in the spherical form
at a 2% SmyO3 reinforcement ratio. The linear intercept method is used for grain size
measurement. From the grain size measurement results of pure Al>Oz samples, it was seen
that the finest and most homogeneous grain size was in the samples sintered at 1550°C for 2
hours. With the addition of Sm»Ogz, grain growth was observed after sintering, and a linear
relationship could not be determined between the additive ratio and the grain size.

Keywords: Al203, Sm203, MgO, Microstructure.
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1. INTRODUCTION

Alumina (Al2Og) is inexpensive and easy-to-obtain material with high mechanical, thermal,
electrical, and chemical properties. However, the low fracture toughness of alumina limits its
applications (Yijun et al., 2010). Different materials are used as reinforcement elements to
increase the fracture toughness and densification of Al.O3 (Ma et al., 2019). Especially in
recent years, rare earth oxides such as lanthanum oxide (La20s) (He et al., 2018), samarium
oxide (Sm203) (Ma et al., 2019), neodymium oxide (Nd20s) (Liu et al., 2015), yttrium oxide
(Y203) (Acchar et al., 2001), etc. have been preferred to increase the densification and
mechanical properties of Al,O3 ceramics.

Sm203, with its high melting point (2000°C), has many applications such as solar cells,
semiconductors, and biochemical sensors (Kujur et al., 2017). In addition, Al.O3 and Sm203
react at high temperatures to form the SmAIO3 phase. This phase, which has a rod-like shape,
acts as short fibers, increasing the fracture toughness and bending strength of alumina. Sm>03
can provide high densification by preventing excessive grain growth as well as reducing pores
in Al203 ceramics (Shi et al., 2020).

Ma et al. investigated the relationship between mechanical properties and microstructure in
Al203/Sm203 (76% Al203 and 24% Sm203) composites. In their study, Al.O3/SmAIOs
powders were obtained by nano-sized precipitation and composite production was carried out
by hot pressing at different temperatures (1450, 1500, 1550, 1600, and 1650°C). It was
observed that the composites produced at 1450°C exhibited fine grain size. A fracture
toughness of 5.97 MPa.m*2 was obtained in the composites (Ma et al., 2019). Londaitzbehere
et al. examined the microstructure and creep behavior of Al;03/Sm20s; (%74Al20s-
%26Sm203, 76%Al203-%24Sm,03 and 78Al203-%22Sm,03) composites. A homogeneous
microstructure without dendrite was obtained in the composition of 78%Al.03-22%Sm;03
(Londaitzbé Heé Re et al., n.d.). Yijun et al. investigated the effect of Sm»Os additive in
different weights (0.25, 0.5, 0.75, 1%) on the mechanical properties of Al>03/Sm203
composites. The specimens containing 0.5wt% Sm.Oz which were sintered at 1600°C
achieved the highest density (99.1%), fracture toughness (5.45 MPam'?), and flexural
strength (455 MPa) among samples sintered at different temperatures (1570, 1600, 1620,
1640°C) (Yijun et al., 2010).

When the studies in the literature were examined, it was seen that there were not many studies
examining the microstructures of Al,O3-Sm.O3 composites at low non-eutectic additive rates.
Therefore, in this study, the effect of different ratios of Sm>O3 reinforcement (0.1, 0.3, 0.5,
0.8, 1, 2 vol%), different sintering temperatures (1550 and 1600°C), and the addition of MgO
as a sintering aid on the densities and microstructure of Al>03-Sm>O3 composites were
examined.
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2. MATERIALS AND METHODS

In this study, high-purity a-Al2Os powder (99.95% purity and 0.25-0.45 um grain size, Alfa
Aesar, Germany) was used as the matrix material, while nano-sized Sm>03 powder (99.95%
purity and ~50 nm powder size, Nanografi, Turkey) was preferred as the additive material.
Magnesium nitrate (Sigma Aldrich) is also used as a sintering aid. Firstly, Sm2O3 reinforced
Al;03 powders were mixed with 0.5wt% polyacrylic acid (Darvan 821A, MSE Tech Co. Ltd.,
Turkey) in distilled water for 24 hours in a ball mill. Then, the binder solution prepared with
distilled water and 2wt% polymer (polyvinylalcohol (PVA, binder, Sigma Aldrich) + glycerol
(plasticizer, Sigma Aldrich)) content was added to the powder mixture, and mixing and drying
processes were carried out with the help of a heated magnetic mixer. In the samples to be
produced by adding MgO, magnesium nitrate (Mg(NO3)..6H2>0) was added to the powder
mixture in the first stage. The powders, which were mixed using a ball mill and then dried,
were calcined at 800°C for 2 hours. The purpose of the calcination process is to obtain the
MgO phase from magnesium nitrate. The binder solution was added to the calcined powders
and dried again. The dried powders were crushed and sieved through a 90 um sieve. The
prepared powders were shaped under a pressure of 40 MPa in a cylindrical mold with a
diameter of 16 mm with the help of a uniaxial press and the samples were cold isostatic
pressed under a pressure of 200 MPa. The pressed samples were kept at 600°C for 2 hours
with a heating rate of 2°C/min and subjected to a binder burn-out process. Then, the sintering
process was carried out without pressure in an air environment for 2 hours at different
temperatures (1550 and 1600°C) with a heating rate of 5°C/min.

A lapping machine was used to parallelize the surfaces of the sintered samples. The densities
of the samples with the required dimensional precision were measured volumetrically and
using Archimedes' method. Then, the samples were thermally etched for 90 min at 100°C
below of the sintering temperature. The microstructure analysis was performed with scanning
electron microscopy (SEM). The results obtained were analyzed and it was determined
whether the optimum Sm»Os additive ratio, the most suitable sintering temperature, and
sintering aids were needed in terms of densification.

3. RESULTS AND DISCUSSIONS
3.1. Density Measurement Results

The densities of the samples were measured volumetrically and Archimedes method. Table 1
shows the variation of relative density with respect to sintering temperature, Sm>O3 and MgO
additives. When Table 1 is analyzed; it is determined that the samples sintered at 1550°C for
the pure Al>O3 that contains MgO are densified better than the samples sintered at 1600°C.
When Sm>0O3 was added to Al,O3z ceramics, it was observed that the densification generally
increased. As a result of the reaction of Al,O3 and Sm,0s, Sm®* cations can replace AI**
cations and dissolve in Al,Oz. In this situation, increasing void concentration accelerates
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diffusion and reduces the pores. Thus, an increase in the density value is observed (Shi et al.,
2020). When the effect of sintering temperature on the relative density of Al.O3-Sm20s
composites was examined, higher densities were obtained in samples sintered at 1550°C
compared to samples sintered at 1600°C. When the densities of Al203-Sm203 composites
with and without MgO sintered at 1550°C were compared, it was observed that the samples
without MgO had a higher density. It is thought that the reason why the MgO additive did not
show the expected effect is due to the inability to distribute homogeneously in the structure.
Therefore, the highest density value (99.5%) was reached in the samples without MgO
additive and containing 0.5vol% Sm20s additive sintered at 1550°C.

Table 1. The density measurement results of the produced ceramics.

Relative Density Relative Density
Composition Archimedes (%0) Volumetrically (%)
1600/2h 1550/2h 1550/2h 1600/2h 1550/2h 1550/2h
with MgO | with MgO | without MgO | with MgO | with MgO | without MgO
Al,03 98,8 99,7 98,6 91,6 97,3 96,4
Al;03-0.1Sm,05 97,4 99,3 99,2 87,2 96,9 94,8
Al;03-0.3Sm,03 97,3 98,3 99,4 84,4 95,8 95,1
Al;03-0.55m,03 96,8 99,2 99,5 80,3 96,7 95,1
Al;03-0.8Sm,03 95,4 98,1 99,3 79,2 94,7 94,8
Al;03-1Sm,03 95,1 97,7 99,0 80,6 95,3 95,2
Al,03-2Sm,03 95,2 97,8 99,3 82,1 93,4 96,3

3.2. Microstructure and Grain Size Analysis

The samples' grain size, morphology, and additive phase distribution were investigated using
scanning electron microscopy. In addition, the grain sizes were determined with the help of
the linear intercept method on SEM images. The results obtained are given in Table 2. When
the grain size measurement results for the pure AlOs were examined, the finest and
homogeneous grain size (1.8 um) was obtained in the samples sintered at 1550°C for 2 h
without MgO additive. SEM image of this structure is given in Figure 1.
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Performanct

Fig. 1. SEM image of pure Al,03 sample without MgO sintered at 1550°C for 2 h.

Table 2. Grain size measurement results (um)

Composition 1600°C/2h with MgO 1550°C/2h with MgO 1550°C/2h without MgO
Al,03 11,45 7,12 18
Al;03-0.1Sm203 21,93 21,15 25,36
Al;03-0.3Smz03 17,25 15,8 21,82
Al;03-0.55m;03 19,16 21,36 19,75
Al;03-0.8Sm203 18,89 16,81 19,99
Al;03-1Sm;03 17,01 28,26 25,79
Al;03-25m;03 13,24 22,96 22,93

The SEM images of the samples sintered at 1600°C for 2 h containing MgO and Sm203
additives are given in Figure 2. The SEM images revealed grain distribution and size
irregularities due to high sintering temperatures. SEM images showed that the SmAIO3 phase
remained spherical and embedded in the Al>Os grains. It was also found that the grain sizes of
Sm»03 added samples were larger compared to the pure Al2Os. This is due to the increased
void concentration as a result of the solid phase reaction between Al;Os and SmzOs.
Increasing the void concentration accelerates the diffusion of elements and thus sintering,
resulting in grain growth (Shi et al., 2020).
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Fig. 2. SEM images of samples containing Sm203 and MgO sintered at 1600°C for 2 h.

Figure 3 shows the SEM images of samples sintered at 1550°C for 2 hours containing MgO
and Sm20s additives. From the images, it was seen that a rod-like shape SmAIO3 phase was
formed as a result of the reaction of Sm203 and Al2Oz. It was also observed that this rod-like
phase was nearly homogeneously distributed in the microstructure. However, the SmAIO3
phase was found to take a spherical form in 2vol% Sm>O3 addition. When the effect of MgO
on the samples prepared with Sm>O3z was examined, MgO could not show the expected effect

Proceedings Book 197 { www.aegeanconference.com



INTERNATIONAL AEGEAN CONFERENCES

ON INNOVATION TECHNOLOGIES & ENGINEERING-VII
April 26-27,2023

because it could not be distributed homogeneously in the structure and caused an increase in
grain size.

Fig. 3. SEM images of samples containing Sm>03 and MgO sintered at 1550°C for 2 h

Figure 4 shows the SEM images of the samples sintered at 1550°C for 2 h without MgO and
with Sm»03 additive. In Figure 4, it is seen that the rod-like SmAIO3 phase is formed and
nearly homogeneously distributed. However, it has been determined that the SmAIO3 phase
begins to take a spherical form after 1vol% Sm2Oz addition. In general, the finest grain size in
Al>03-Sm;03 composites was achieved in samples sintered at 1550°C for 2 h and without
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MgO doping. However, there was no linear relationship between Sm;O3 addition and grain
size.

Fig. 4. SEM images of samples containing Sm203 but not MgO sintered at 1550°C for 2 h.

4. CONCLUSIONS

In this study, the effect of Sm,03 additive at different ratios (0, 0.1, 0.3, 0.5, 0.8, 1, 2 vol%),
sintering temperature (1550 and 1600°C), and MgO doping on the microstructure and
densification of Al.O3z ceramics was investigated. Microstructure analysis revealed excessive
grain growth in the samples sintered at 1600°C. When the pure Al.Os samples were
compared, the best densification was achieved in the samples sintered at 1550°C and
containing sintering aid. An increase in densification and grain size was found with the
addition of Sm>0s. The finest and most homogeneous grain size (1.8 um) was achieved in the
samples without MgO addition sintered at 1550°C. As a result, the best densification and fine
grain size values were obtained in the samples sintered at 1550°C without MgO addition.
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SURDURULEBILIR LiGNIN/SU BAZLI POLIURETAN KOMPOZIT
KAPLAMALAR iLE KAPLANMIS PLA SPUNLACE NONWOVEN KUMASLAR
VE UV KORUMA OZELLIKLERI
PLA SPUNLACE NONWOVEN FABRICS COATED WITH SUSTAINABLE
LIGNIN/WATERBORNE POLYURETHANE COMPOSITE COATINGS AND THEIR UV
PROTECTION PROPERTIES
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OZET

Son yillarda ugucu organik bilesik igeren kimyasallardan kaynakli cevresel sorunlarin
artmasiyla tekstil sektoriinde kimyasal yilizey modifikasyonu i¢in ¢evre dostu, siirdiiriilebilir
yesil kaplama sistemleri tercih edilmektedir!. Su bazli poliiiretan (WPU) ugucu organik
bilesik icermeyen, yapistiricilar, boya ve kaplama katki maddeleri gibi uygulama alanlarinda
kullanilan ve tekstil endiistrisindeki ¢ok yonlii sistemlerden biri olan ¢evre dostu bir
polimerdir. Ancak, WPU'lar, esneklik, yiiksek gerilme mukavemeti ve darbe direnci gibi
iistiin 6zellikler gdsterirken diger yandan zayif UV stabilitesine sahiptir®3. Son yillarda dogal
bir antioksidan olan lignin polimeri, yenilenebilir, bol, yiiksek UV koruma &zelligi ve diisiik
maliyet gibi iistiin avantajlar1 nedeniyle ¢evre dostu dogal bir takviye polimeri olarak 6ne
¢ikmaktadir®. Ligninin tekstil, ahsap iiriinler ve paketleme gibi alanlarda potansiyel kullanimi
iizerine ¢aligmalar yapilmis ve son zamanlarda ligninin fonksiyonel katki maddesi olarak
tekstil kaplama/bitim islemlerinde uygulanabilirligine yonelik arastirmalar artmaktadir>®. Bu
calisma kapsaminda, farkli lignin konsantrasyonlarinda WPU/lignin formiilasyonlar
hazirlanmis ve film aplikatorii kullanilarak biyobozunur polilaktik asit (PLA) spunlace
nonwoven kumaslar {izerine kaplanmis ve bu formiilasyonlarin PLA spunlace nonwoven
kumaslara uygulanabilirligi incelenmistir. Farkli miktarlarda lignin igeren kaplanmis filmlerin
kimyasal yapisi, Fourier Doniisiimlii Kizilotesi (FTIR) spektroskopisi ile karakterize
edilmistir. Numuneler iizerindeki lignin dagiliminin diizgiinliigiinii gézlemlemek i¢in
kaplanmamis ve kaplanmis spunlace nonwoven kumas numuneleri taramali elektron
mikroskobu (SEM) ile incelenmistir. Elde edilen sonuglara gore, diisiik konsantrasyonlarda
bile lignin igeren WPU/lignin formiilasyonu ile kaplanan spunlace nonwoven kumaslar,
kaplanmamis kumasa gore yiiksek UV koruma faktorii saglamistir. Bu ¢alisma siirdiiriilebilir
ve g¢evre dostu WPU/lignin kaplama sistemlerinin biyolojik olarak parcalanabilen PLA
spunlace dokunmamis kumaslara uygulanabilirligini ve bu kumaslarin koruyucu tekstil olarak
kullanilma potansiyeli oldugunu gostermistir.

Anahtar kelimeler: Su bazli poliiiretan, lignin, kaplama, PLA dokunmamis kumas, ¢evre
dostu
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ABSTRACT

In recent years, with the increase in environmental problems caused by chemicals containing
volatile organic compounds (VOCs), environmentally friendly, sustainable green coating
systems are preferred for chemical surface modification in the textile industry. Water-borne
polyurethane (WPU) is an environmentally friendly polymer which is used in application
areas such as adhesives, paint and coating additives, and is one of the versatile systems in the
textile industry. However, WPUs have poor UV stability while showing superior properties
such as flexibility, high tensile strength and impact resistance®®. In recent years lignin
polymer, which is a natural antioxidant, stands out as a natural environmentally friendly
reinforcement polymer due to its superior advantages such as renewable, abundant, high UV
protection and low cost®. Studies have been made on the potential use of lignin in areas such
as textiles, wood products and packaging, and recently, there has been increasing research on
the applicability of lignin as a functional additive in textile coating/finishing processes®®.
Within the scope of this study, WPU/lignin formulations were prepared at different lignin
concentrations and coated on biodegradable polylactic acid (PLA) spunlace nonwoven fabrics
using a film applicator and applicability of these formulations on PLA spunlace nonwoven
fabric was investigated. The chemical structure of coated films containing different amounts
of lignin were characterized by Fourier Transform Infrared (FTIR) spectroscopy. Scanning
electron microscopy (SEM) was performed on the uncoated and coated spunlace nonwoven
fabric samples to observe the evenness of lignin distribution over the samples. According to
the results, spunlace nonwoven fabrics coated with WPU/lignin formulation containing lignin
even at low concentrations provided high UV protection factor compared to the uncoated
fabric. This study demonstrated the applicability of sustainable and environmentally friendly
WPU/lignin coating systems to biodegradable PLA spunlace nonwoven fabrics and the
potential of these fabrics to be used as protective textiles.

Keywords: Waterborne polyurethane, lignin, coating, PLA nonwoven fabric, environmentaly
friendly
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OZET

Bu calismada, Lactobacillus acidophilus DSM 20079 igeren probiyotik dondurma
formiilasyonuna yaban mersini (Vaccinium corymbosum L.) ve hiinnap (Ziziphus jujube)
piiresi %1 ve %3 oranlarinda ilave edilmis ve bu meyvelerin probiyotik kiiltiirin canliligi,
dondurmanin fonksiyonel ve duyusal 6zellikleri {izerine etkisi 60 giinliik depolama boyunca
incelenmistir. Fonksiyonel Ozellikler acisindan probiyotik dondurmalarin toplam fenolik
madde icerigi tespit edilirken, FRAP ve DPPH yontemlerine gore de antioksidan aktivitesi
belirlenmistir. Yapilan toplam fenolik madde analiz sonuglarina gore, probiyotik
dondurmalara ilave edilen yaban mersini ve hiinnap meyvesinin, fenolik madde iceriklerini
onemli Ol¢lide artirdigr goriilmistiir (p<0.05). Yaban mersinine kiyasla hiinnap meyvesi ile
zenginlestirilmis probiyotik dondurma 6rneklerinde toplam fenolik madde igerikleri daha
yiiksek bir oranda tespit edilmistir. Ayrica, hiilnnap konsantrasyonunun artisina paralel olarak
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toplam fenolik madde igeriklerinin de 6nemli dl¢lide arttigr gozlemlenmistir (p<0.05). En
yliksek toplam fenolik madde igerigi %3 hiinnap iceren dondurma 6rneklerinde, depolamanin
son giiniinde 207.70+2.12 mg GAE/100g olarak tespit edilmistirr. DPPH ve FRAP ile
belirlenen antioksidan aktivite degerlerinin birbirleriyle tutarli oldugu goriilmiistiir. Her iki
meyvenin de probiyotik dondurmaya eklenmesi, 6rneklerin antioksidan aktivitesini 6nemli
olgiide artirmistir (p<0.05). DPPH ve FRAP degerleri, probiyotik dondurmada sirasiyla
%5.75-9.20 ve 111.25-154.40 mg Trolox/100g araliginda degisim gostermistir. En yiiksek
DPPH ve FRAP degerleri %3 yaban mersini i¢eren dondurmalarda sirasiyla %9.20+0.28 ve
154.40+0.61 mg Trolox/100g olarak tespit edilmistir. Mikrobiyolojik analiz sonuglarina gore,
her iki meyve katkisinin probiyotik dondurmalarda L. acidophilus DSM 20079 sayisinda
istatistiksel bir fark olusturmadigi, ancak depolama siiresinCe probiyotik suslarin sayilarnin
sabit kaldig1 gézlemlenmistir. Ayrica hiinnap piiresi ilavesi ile depolamanin son giiniinde,
baglangicina goére L. acidophilus DSM 20079 canliliginda anlamli bir artis oldugu
goriilmustiir (p<0.05). Duyusal analiz sonuglarina gore %3 oraninda hiinnap piiresi i¢eren
dondurma ornekleri panelistlerden en yiiksek, %1 oraninda yaban mersini piiresi igeren
dondurmalar ise en diisiik genel kabul edilebilirlik puan1 almistir. Sonug olarak %3 hiinnap ve
%3 yaban mersinli probiyotik igerikli bu dondurmalar endiistriyel anlamda iiretime uygun

bulunmustur.

Anahtar Kelimeler: Antioksidan, Dondurma, Fenolik Madde, Probiyotik.

ABSTRACT

In this study, blueberry (Vaccinium corymbosum L.) and jujube (Ziziphus jujube) puree were
added to probiotic ice cream formulations containing Lactobacillus acidophilus DSM 20079
at 1% and 3% levels, and the effect of these fruits on the viability of probiotic culture,
functional and sensory properties of ice cream were investigated during a 60-day storage
period. Total phenolic content of probiotic ice creams was determined for their functional
properties, and their antioxidant activity was determined using FRAP and DPPH methods.
According to the total phenolic content analysis results, it was observed that the addition of
blueberry and jujube fruits significantly increased the phenolic content of probiotic ice creams
(p<0.05). Total phenolic content was found to be higher in probiotic ice cream samples
enriched with jujube fruit compared to blueberry. In addition, it was observed that the
increase in jujube concentration led to a significant increase in total phenolic content
(p<0.05). The highest total phenolic content was detected in the ice cream samples containing
3% jujube, which was 207.70+2.12 mg GAE/100g on the last day of storage. DPPH and
FRAP values were consistent with each other, and the addition of both fruits to probiotic ice
cream significantly increased the antioxidant activity of the samples (p<0.05). DPPH and
FRAP values ranged from 5.75-9.20% and 111.25-154.40 mg Trolox/100g, respectively, in
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probiotic ice cream. The highest DPPH and FRAP values were found in the ice creams
containing 3% blueberry, which were 9.20+0.28% and 154.40+0.61 mg Trolox/100g,
respectively. According to the microbiological analysis results, the addition of both fruits did
not create a statistically significant difference in the number of L. acidophilus DSM 20079 in
probiotic ice creams, but the numbers of probiotic strains remained constant during the
storage period. In addition, it was observed that there was a significant increase in the
viability of L. acidophilus DSM 20079 in ice cream samples containing jujube puree on the
last day of storage compared to the beginning of storage (p<0.05). According to the sensory
analysis results, the ice cream samples containing 3% jujube puree received the highest
overall acceptability score from panelists, while ice creams containing 1% blueberry puree
received the lowest score. As a result, probiotic ice creams containing 3% jujube and 3%
blueberry were found to be suitable for industrial production.

Keywords: Antioxidant, ice cream, Phenolic Substance, Probiotic.
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OZET

Alt agma pedleri; PE dis tabaka, paralanmis odun hamuru (pulp) ve dokusuz ylizeylerin
(Spunbond, Airlaid, ATB vb.) bir araya tutkallar yardimiyla getirilmesiyle farkli ebatlarda
olusturulmaktadir. Kullanim yerine gore igerisine emici sodyum poliakrilatlar (SAP) da
eklenebilir. Diinya’da farkli iiretim tiplerinin mevcut oldugu alt agma pedlerinin kullanim
alanlari; cerrahi islemler, yatak koruyucu, bebek alt agma bezleri, evcil hayvanlarin idrar
alistirilmasinda kullanilan ped’ler olarak siralanabilir. Tek kullanimlik hijyen triinleri olarak
piyasada yer alan bu iiriinler, 6zellikle mikroorganizmalar i¢in bir bariyer gorevi gorerek,
capraz kontaminasyonu onlemektedirler.

Hijyenin 6nemi ve {iretilen {riinlerin kullanim kolaylig1 gibi nedenlerle sektore olan ilgi ve
ireticilerin sayis1 diinya genelinde her gegen giin artmaktadir. Son zamanlarda evcil hayvan
sahiplerinin ya da yeni sahiplenen bireylerin ozellikle 2019 yilindan itibaren pandemi
etkisiyle e-ticaret kanallarindan aldiklari evcil hayvan bakim ve mama iriinlerinde artig
yasandig1 goriilmektedir. Evcil hayvan sektoriiniin %17’lik kismin1 olusturan hijyen ve
temizlik {riinlerine ragbet artarak iireticiler farkli dirtinler ile sektdrde yer edinmeye
caligmiglardir. Bu durum neticesinde evcil hayvan hijyen iirlinlerinde rekabet artarak, yiiksek
hammadde maliyetleri de nihai iiriin fiyatinda etkili olmaktadir.

Firmamiz ve Ar-Ge Merkezi biinyesinde yalnizca yetiskin bezi olarak {iretimi yapabilen
tiretim hattinda baz1 degisiklikler yapilarak (bazi1 hammaddelerin beslenme iinitesinin iptali
gibi) farkli ebatlarda (60x60 cm ve 60x90 cm) tek kullanimlik evcil hayvan alistirma
bezlerinin iiretilmesi ve bu kapsamda SAP ve Pulp kullaniminin arastirilmasi bu projenin
Ozetini olusturmaktadir.

Anahtar Kelimeler: Evcil Hayvan Egitim Pedleri, Stiper Emici Polimer, Odun Hamuru, Tek
Kullanimlik Ped
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ABSTRACT

Bottom opening pads; The PE outer layer is formed in different sizes by combining shredded
pulp and nonwoven surfaces (Spunbond, Airlaid, ATB, etc.) with the help of glues. According
to the usage area, absorbent sodium polyacrylates (SAP) can also be added. Usage areas of
bottom opening pads where different production types are available in the world; surgical
procedures, mattress protectors, baby diapers, and pads used for urinating pets. These
products, which are on the market as disposable hygiene products, prevent cross-
contamination by acting as a barrier especially for microorganisms.

The interest in the sector and the number of manufacturers are increasing day by day around
the world due to reasons such as the importance of hygiene and the ease of use of the products
produced. Recently, it has been observed that pet care and food products purchased from e-
commerce channels have increased due to the effect of the pandemic, especially since 2019.
The demand for hygiene and cleaning products, which constitute 17% of the pet industry, has
increased and the producers have tried to gain a place in the sector with different products. As
a result of this situation, competition in pet hygiene products increases and high raw material
costs are also effective in the price of the final product.

Production of disposable pet exercise diapers in different sizes (60x60 cm and 60x90 cm) by
making some changes (such as canceling the feeding unit of some raw materials) in the
production line that can only be produced as adult diapers within our company and R&D
Center. In this context, SAP and pulp researching its use is the summary of this project.

Keywords: Pet Training Pads, Super Absorbent Polymer, Pulp, Disposable Pad
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ELABORATION AND CHARACTERIZATION OF MULLITE REFRACTORY
PRODUCTS FROM MOROCCAN ANDALUSITE
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ABSTRACT :

Enrichment of schist mined in Morocco resulted in an extract essentially made of andalusite,
quartz and muscovite, which was investigated with the aim to synthesize mullite refractory
materials. X-ray diffraction analysis was used to assess phase transformations upon heating at
different temperatures. Mullite formation starts as early as 1200°C and seems almost total at
1450°C. This process correlates with a weak shrinkage (3.5% at 1450°C) and the formation of
an important glass phase. Green compacts obtained by unidirectional pressing the extract
powder were heated under air in the temperature range 1200°C - 1600°C. Chemical and
mechanical properties of these materials were investigated and correlated with their
microstructure.

Keywords: Andalusite; Mullite Refractory; Structure; Mechanical Properties
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PERFORMANCE EVALUATION OF MECHANICAL & DURABILITY PROPERTIES
OF TERNARY BLENDED CEMENT CONCRETE CONTAINING GRANITE QUARRY
DUST AS NATURAL SAND REPLACEMENT

Subhashish DEY
Department of Civil Engineering, Gudlavalleru Engineering College, Gudlavalleru, Andhra Pradesh, India

ABSTRACT

Cementitious composites are the most frequently used man-made material, with a 25 billion
tonne manufacturing volume and 5% greenhouse gas emissions. Concrete composites release
a lot of CO> into the environment. Thus, replacing concrete composite raw material is a
priority. To reduce this industry's carbon footprint, large-scale reuse of industrial byproducts
including Fly Ash (FA), Silica Fume (SF), and Ground Granulated Blast-Furnace Slag
(GGBS) in cementitious composites is growing. This method addresses waste management
for industry byproducts in two ways. The mechanical strength and durability of cementitious
composite products with many ingredients must be documented. The study's major goal is to
evaluate high-strength cementitious composites' mechanical strength and durability. FA (20%,
30% & 40%), SF (5%, 7.5% and 10%), and GGBS (10%, 15% and 20%) binder were used to
make high-strength cementitious composites. Waste management has developed into a
problem for the environment. The illegal and unethical practices involved in mining natural
river sand (NRS) have gotten worse. Therefore, by substituting Granite Quarry Dust (GQD)
for fine aggregate, the lack of NRS for building is prevented. GQD was employed to replace
natural river sand at different levels of replacement as the fine aggregate phase in 10%, 20%
and 30%. The fresh cementitious composites used to describe the cementitious composites.
Additionally evaluated were its flow-ability and the cured cementitious composites'
properties, particularly their compressive strength, flexural strength, and split tensile strength.
Additionally, the strength characteristics such water sorptivity and the Rapid Chloride
Permeability Test (RCPT). We shall evaluate it with normal concrete based on the results.

Keywords: Cement, fine aggregate, coarse aggregate, fly ash, Silica fume, GGBS and Water
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PREPARATION AND CHARACTERIZATION OF NEW SCHIFF
BASE TRANSITION METAL COMPLEXES DERIVED FROM DRUG
ALONG WITH BIOLOGICAL EVALUATION

Amina Mumtaz
PCSIR Laboratories complex, Ferozepur Road, Lahore-Pakistan.

Abstract

Two step synthesis of transition metal(Il) complexes of new Schiff base ligand were done by
the condensation of drug with substituted aromatic aldehyde. The Schiff base ligand and
Cu (1), Co (1), Zn (I1), Ni (1), Mn (1), Fe(ll) complexes were characterized by using
different instrumental techniques like FT-IR, *H NMR, *C NMR, Mass, Atomic absorption
spectroscopy, Elemental analyzer, UV-visible Spectrophotometer, Evans balance and
Conductivity meter microanalysis, thermogravimetric analysis and spectroscopy. The
synthesized ligand and metal complexes were subjected to biological studies. The results
demonstrated that all the complexes inhibit effectively against selected species of microbes
when compared to the ligand. The data showed that transition metal complexes have
significant improved antibacterial activity and antifungal activity than parent drug.

Keywords: Schiff base, metal complexes, drug, aldehyde, biological
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PREPARATION OF FILTERING MEMBRANES BASED ON A
BENTONITIC CLAY: APPLICATION TO THE TREATMENT OF
INDUSTRIAL WASTEWATER

Amine El Azizi
(LCM2E), Laboratory of Molecular Chemistry, Materials and Environment
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H. El Harouachit
(LCM2E), Laboratory of Molecular Chemistry, Materials and Environment

Mohamed Loutou
(LCM2E), Laboratory of Molecular Chemistry, Materials and Environment

ABSTRACT

A bentonite clay was mixed with biobased additives (sawdust and rice husk) for the
manufacture of membrane supports. Heated mixtures of two clay materials with biobased
additives (up to 20 wt%) were studied by X-ray fluorescence spectrometry (XRF), X-ray
diffraction (XRD), thermogravimetric analysis (TDA-TG), mercury porosimetry, scanning
electron microscopy/energy dispersive spectroscopy (SEM-EDS) and filtration tests.

The effect of the addition of the pore former on the physical and mechanical properties (bulk
density, bulk porosity, mean pore diameter and compressive strength) was evaluated and the
results were related to the microstructural changes. Mineralogical analyses showed that the
original minerals as well as the thermal decomposition products were involved in the
neoformation process. SEM observations showed the appearance of several pores of various
shapes, sizes and characteristics corresponding to the neoformed phases and to localised
heterogeneous aspects.

Experimental filtration tests clearly showed the removal of turbidity and suspended solids
with the reduction of chemical/biological oxygen demand and dye concentration. Thus, it was
confirmed that ceramic membranes for filtration with homogeneous morphological
appearance, good physical properties and high mechanical strength could be manufactured
and used in industrial wastewater treatment.

Keywords: Ceramic membrane; Biobased additive; Clay material; Pore-former;
Microstructure; Filtration performance.
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ARTIFICIAL PHOTOSYNTHESIS WITH GOLD NANOSTRUCTURES
INCORPORATION IN NON-PHOTOSYNTHETIC BACTERIA
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ABSTRACT

The most extensive, necessary, and abundant solar energy conversion mechanism on our
planet, natural photosynthesis is a time-consuming process. The majority of species inhabiting
the biosphere obtain their energy from bacteria and photosynthetic plants. The existence of
photosynthetic pigments, which in turn produce assimilative power for converting
atmospheric carbon into carbohydrates, is a characteristic that distinguishes plants from other
living things. Several scientists intend to add gold nanoclusters of different sizes to the non-
photosynthetic bacteria M. thermoacetica in order to increase energy production. The light
from the sun causes photogenerated electrons to leave the bacterium, interact with a number
of enzymes, and then start a series of reactions that convert CO2 into acetic acid, a useful
byproduct for the production of solar energy. Artificial photosynthesis, which imitates the
natural phenomenon of photosynthesis, is the technique of creating solar energy through a
natural process with the assistance of biological organisms and nanotechnology. The
information in our article, however, focuses on how gold nanoparticle clusters prevent
reactive oxygen species (ROS) while maintaining bacterial viability. Through our research,
we have also demonstrated the development of photosynthetic biohybrid systems (PBS) and
electron transfer systems. This review's goal is to offer suggestions for improving artificial
photosynthesis system design and optimization in order to meet upcoming energy and
environmental issues on a worldwide scale.

Keywords: Photosynthetic biohybrid system (PBS), M. thermoacetica, nanotechnology,
global energy, Natural photosynthesis, Artificial photosynthesis.
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THE IMPACTS OF TECHNOLOGY INTEGRATION IN THE CLASSROOM

Jeremiah Jimmy Cooper
Near East University

Fatma Kopriilu
Near East University, Yakindogu Blv, Lefkosa, Nicosia, Cyprus

ABSTRACT

In general, technology is now the cornerstone of every educational system, helping to enhance
instruction and create the leaders of tomorrow. The focus of education managers nowadays is
on digitized education. With the aid of technologically based teaching and learning resources,
technology integration in the classroom enables instructors to close the gap and enhance the
shortcomings of conventional teaching strategies. When teachers and students have digital
access to their assignments and assessment reports, photocopying, signing, and stapling are no
longer necessary, and teachers can address students' learning challenges in real-time. These
are just a few of the challenges that can be eliminated by using the right technology in the
classroom. However, individuals who are less likely to adopt technology frequently draw
attention to flaws related to the technology's price and voice their opinions on elements that
might indicate that technology may not be as successful as humans in fostering learning.
Using a qualitative data-gathering technique, this study explored the use of technology in the
classroom and found that it had a beneficial effect on both student and teacher performance.
198 male and 52 female teachers were included in the study group. They were asked to
respond to six open-ended interview questions about their preferred teaching method, their
use of technology, their level of comfort using technology in the classroom, how technology
affects the classroom, and how they integrate technology in terms of teaching performance
and classroom management. The study's findings demonstrate that all instructors utilize
technology to some extent and that there is no obvious barrier preventing teachers from using
it in the classroom. The repercussions include that there must be more awareness of the
hurdles' relevance and strategies for boosting technology use in the classroom.

Keywords: Technology Integration, Student, Classroom, Teaching, Learning
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CFD STUDY OF MCHS: ANALYSIS OF FLUID FLOW AND HEAT TRANSFER
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ABSTRACT

Recently, micro scale hardware with high heat flux generation is often used in industrial and
technological devices. The improvement of Micro-Channel Heat Sink affects directly the
performance of electronic devices.

For this reason, this work aims to extensively study MCHS in order to propose a new
geometry. A two-dimension forced convection of water flowing inside a microchannel has
been studied. Mass, momentum and energy equations are solved using the commercial
Computational Fluid Dynamics (CFD) solver (ANSY'S Fluent 19.0). The 2D numerical model
has been compared to analytical solution of Hagen Poiseuille and correlations. The behavior
of the fluid flow and the distribution of the temperature and velocity have also been found in
good agreement with literature and physic laws. Moreover, the study investigated turbulent
flow using different turbulent model: k-epsilon (Standard, RNG and Realizable), k-omega
(Standard and SST).
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This work gives a larger comprehension to the heat transfer of a fluid in a microchannel,

which helps in the improvement of channel geometry and in modeling and simulating Fluid
Flow & Heat Transfer in MCHS.

Keywords: MCHS; Heat transfer; Viscous models; 2D simulation; CFD; ANSYS Fluent;
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EMBEDDED SYSTEM OF ACOUSTIC SIGNAL PROCESSING ON FPGA
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Said Agounad

ABSTRACT

The purpose of this work is to study the phenomenon of acoustic scattering by adopting a new
approach. Our interest was focused on the use of FPGAs (Field-Programmable Gate Arrays)
in order to minimize the computational complexity in single processor architecture. The
acoustic backscattered signal processing system has been developed using OpenMP
architecture. It was therefore interesting to validate the calculations carried out during the
signal processing using the cyclone V DE1 FPGA board. The useful data is computed by the
analytical method. The SoC FPGA has lead to obtain the backscattering form function and
resonance spectra. A0, SO and Al waves are shown. The findings are then compared to those
achieved from the Matlab simulation. A good agreement has, therefore, been noted.
Moreover, the detailed SoC FPGA-based system has shown that acoustic spectra is performed
at up to 5 times faster than the Matlab implementation. FPGA-based system of processing
algorithms is realized with an absolute error about 3 1072. This study underlines the increasing
importance of embedded systems in underwater acoustics, especially in non-destructive
testing. It is possible to obtain information related to the detection and characterization of
submerged cells.

Keywords: DE1 FPGA, acoustic scatterin, Form function, signal processing, Non-destructive
testing
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ABSTRACT

In this study, a composite adsorbent QS@PANI was synthesized as an efficient, low cost,
environmentally friendly adsorbent for Orange G dye removal from aqueous solution. The
surface properties of materials were characterized using X-Ray diffraction analysis (XRD),
Fourier Transform Infrared spectroscopy (FTIR), Scanning Electron Microscopy (SEM) -
Energy Dispersive X-Ray Analysis (EDX), and the point of zero charge analysis. The
influences of adsorbent dose, pH, adsorption kinetics, isotherm, and thermodynamics on OG
removal were studied. The kinetic and isotherm studies indicate that OG adsorption on
QS@CP was well fitted by the pseudo-second-order, and Langmuir models. The adsorbent
exhibit a high monolayer adsorption capacity of 85.49 mg/g for Orange G dye at 298K and
pH 6. Thermodynamic investigations confirmed that OG adsorption was spontaneous and
endothermic. Furthermore, the QS@CP can be regenerated and used more than six times,
which demonstrate that QS@CP is qualified for practical applications.

Keywords: Quartz sand (QS), Polyaniline, Composite, Orange G, Adsorption.
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SPECTRAL DEPTH ANALYSIS OF AEROMAGNETIC DATA OF NORTH
EASTERN PART OF SOKOTO BASIN FOR SEDIMENTARY THICKNESS
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ABSTRACT

This paper employs spectral depth analysis to estimate the sedimentary thickness of north
eastern part of Sokoto basin. Depth to basement is a germane exploration parameter
particularly for areas, such as the study area, where there may be mature hydrocarbons. The
aeromagnetic data over the study area, acquired from Nigerian Geological survey agency, was
subjected to regional-residual separation using least square method; and the residual map was
subjected to spectral analysis using Oasis Montaj software. The result revealed two distinct
layers. The first layer ranges from 0.16 km to 0.94 km while the second layer lies between the
depths of 1.1 km and 2.14 km. These depth results indicate that the sediments are deeply
seated and hence a potential zone to host hydrocarbon.

Keywords: Depth estimation, Sedimentary thickness, Sokoto basin, Spectral Analysis,
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OZET

Artan niifusun, gida gereksinimlerinin karsilanmasi ve saglikli yasamanin siirdiiriilebilirligi
icin meyvecilik sektorliniin, tiiketiCi tercihlerinin dikkate alinarak gelistirilmesi ©nem
tasimaktadir. Bu ¢alismanin amaci Aydin ilinde yasayan hane halklarinin meyve tiiketim
tercihlerinin tespit etmektir. Bu arastirmanin verilerini, 36 hane halki katilimcisindan elde
edilen anket verileri olusturmaktadir. Yoredeki tiiketicilerin meyve tiiketim tercihinin
belirlenmesinde, istatistiksel verilerin analiziyle saptanmustir. Istatistiksel sonuglardan elde
edilen verilere gore, katilimecilarin; aylik gelir harcamasi, egitim durumlari, yas ve medeni
durumlar1 gibi bazi demografik 6zelliklerinin birbirinden farklilik gosterdigi goriilmiistiir.
Tiiketicilerin, meyveleri, nerede temin ettikleri, ne siklikla tiikettigi ve meyve tiiketimini
etkileyen faktorler tespit edilmistir. Tiketicilerin, %69’tiniin meyveleri daha ¢ok semt
pazarlarinda temin ettigini, %58,3 niin haftada birka¢ kilo meyve tiikettigini, %94,4’{liniin
meyve tiiketiminin saglikli oldugunu, %47,2’sinin meyve tiiketiminin kilo kontroliinde etkili
oldugunu ve %77,8’inin meyvelerin dogal oldugu icin tercih ettigi ifade etmistir. Ayrica
katilimcilarin meyve tliketirken, doktorlarin, yakinlarimin ve televizyon programlarinin
etkisinin oldugunu belirtmistir. Bu calismadaki sonuglara gore; tiiketicilerin meyve alirken
stirastyla fiyatini, goriiniimiinii, tadin1 ve organik sertifikali olmasina dikkat etmektedir.
Tiiketicilerin %50’sinin en sik elma tiikettigi, %16,7’sinin muz ve %13,9’unun ise portakal
tilkettigi ifade etmistir. Diger meyvelerin de tiiketildigi gibi, en sik tiiketilen meyve elma
oldugu gostermektedir. Elmanin her mevsim bulunmasi ve fiyatlarinin diger meyvelere oranla
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diisiik olmasindan kaynaklandigi sdylenebilir. Sonug olarak, arastirmaya katilan tiiketicilerden
elde edilen verilere gore, meyve tiiketimin; saghgi olumlu etkiledigi, dogal, lezzetli,
ekonomik ve kolay ulasilabilir olmasi, tiiketici tercihini olumlu etkiledigi tespit edilmistir.

Anahtar Kelimeler: Meyve tiiketimi, Tiiketici tercihi, Aydm ili

ABSTRACT

In order to meet the food needs of the increasing population and to ensure the sustainability of
a healthy life, it is important to develop the fruit growing sector by taking into account
consumer preferences. The aim of this study is to determine the fruit consumption preferences
of households living in Aydin. The data of this research consists of survey data obtained from
36 household participants. It was determined by the analysis of statistical data in determining
the fruit consumption preference of the local consumers. According to the data obtained from
the statistical results, the participants; it has been observed that some demographic
characteristics such as monthly income expenditure, educational status, age and marital status
differ from each other. The factors affecting fruit consumption were determined by the
consumers, where they obtained the fruit, how often they consumed it, and the fruit
consumption. 69% of the consumers mostly buy fruits in the street markets, 58.3% consume a
few kilos of fruit a week, 94.4% think fruit consumption is healthy, 47.2% think fruit
consumption is effective in weight control and 77.8% of them stated that they prefer the fruits
because they are natural. He also stated that doctors, relatives and television programs had an
effect on the participants’ consumption of fruit. According to the results of this study; while
purchasing fruit, consumers pay attention to the price, appearance, taste and organic
certification, respectively. It was stated that 50% of the consumers consume apples most
frequently, 16.7% consume bananas and 13.9% consume oranges. As other fruits are
consumed, the most frequently consumed fruit is apple. It can be said that this is due to the
fact that apples are available in all seasons and their prices are lower than other fruits. As a
result, according to the data obtained from the consumers participating in the research, fruit
consumption; it has been determined that it has a positive effect on health, being natural,
delicious, economical and easily accessible, positively affecting consumer preference.

Keywords: Fruit Consumption, Consumer Preference, Aydin Province

GIRIS
Diinyada 1950’11 yillardan giiniimiize kadar meyve iiretiminde ve tiiketiminde hizli gelismeler
yasanmistir. Bu gelisme {lizerinde, liretim, dagitim, ticaret, ulasim ve teknoloji gibi konular

biiyiik bir onem tasimaktadir (Storey, 1969; Samson, 1980; Giil ve Akpmar, 2006). Insan
sagligini; beslenme, kalitim ve ¢evre kosullar1 gibi faktorler etkilemektedir. Insanin saglikli
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yasamasi, viicudunun biiylimesi, yenilenmesi, gelismesi ve c¢alismasi i¢in yeterli ve dengeli
beslenmesi gerekmektedir. Dengeli beslenmede vitamin ve mineral maddelerin 6nemi 20.
ylizyilda daha iyi anlasilmis ve A, E ve C vitaminlerince zengin meyve ve sebzenin tliketimi
daha da artmistir (Kokosmanli ve Keles, 1996; Kokosmanli ve Keles, 2000; Yahia et al.,
2004; Ceyhun Sezgin, 2013).

Gidalarin degerlendirilmesi icerdikleri kimyasal bilesimlerine gore yapilir. Bu sayede bir
insanin viicudunun gereksinimleri de biyokimyasal kavramlarla belirlenebilir. Meyve ve
sebzelerin igeriginde temel bilesim Ogelerinden karbonhidratlar, proteinler, yaglar, mineral
maddeler, vitaminler ve su bulunur. Besin 6geleri bakimindan sebzelerin genel bilesimini
%90-95 su, %1-3 azotlu maddeler, %1’den az yag, %3-7 karbonhidrat ve %1-2 mineral
madde; meyvelerin genel bilesimini ise; %80-85 su, %0,2-1,0 azotlu maddeler, %0,1-0,3 yag,
%3-18 karbonhidrat ve %0,3-0,8 mineral madde olusturmaktadir (Baysal, 2000; Cemeroglu
vd., 2001).

Sebze ve meyve grubu; Ozellikle yaslanmayr geciktiren, bagisiklik sistemini gili¢lendiren,
kemik ve kas saghigi icin gerekli vitamin ve mineraller, kalp ve damar hastaliklari,
hipertansiyon, kanser gibi kronik hastaliklara karsi koruyucu bilesikler (fitokimyasallar) ve
posa igerir. Yaslilik doneminde karsilasilan risklere karst koruyucu olan bu gruptaki
besinlerin 6giinlerdeki miktar1 diger gruplardan daha fazla olmalidir (Aksoydan 2005). Sebze
ve meyveler icerdikleri A, C, E, K vitaminleri, folik asit, niasin, selenyum, bakir, potasyum
gibi vitamin ve mineraller sayesinde bagisiklik sistemini giiclendirerek hastaliklara karsi
direng saglar, deri ve goz sagligi i¢in temel 68eler igerir, dis ve diseti sagligini korur. Meyve
ve sebzelerin bol bulundugu bir beslenme diizeninde sayisiz saglik yararlar1 bulunmaktadir.
Meyve ve sebzeler saglikli yiyecek olarak diisiiniiliirler. Saglikli beslenme uygulamalarini
tesvik etmek amaciyla iyi planlanmis miidahaleler gelistirmek ig¢in, saglikli beslenme
bicimlerine engel olabilecek veya tesvik edebilecek onemli faktorleri anlamak gerekmektedir.
Giliniimliz dlinyasinda artan niifusun, gida ihtiyaglariin karsilanmasi ve niifusun saglikhi
olarak yasamini siirdiirebilmesi i¢in meyve ve sebze liretim sektorlerinin artirilmasi gerekir.
Tarimsal tiretimin yogun yapildig: Tiirkiye ve Akdeniz iklim kusaginda yer alan Aydin ilinde,
meyve ve sebze sektoriiniin gelisimi, hem saglikli yasam, hem ekonomik kalkinma ag¢isindan
onem tasidig1 sdylenebilir (Kutluay-Merdol vd. 1997; Aksoydan 2005; Ceyhun Sezgin, 2013).

Meyvecilik sektorii, insan beslenmesinde dnemli oldugu kadar, ekonomik anlamda da {ilkeler
adma art1 deger yaratmaktadir. Meyve iiretiminde birim alandan elde edilen gelir, diger bazi
liriin gruplarina gore (tarla triinleri vb.) daha fazladir (TKB, 2005). Meyve yetistiriciligine
dayali katma degeri yliksek iiriinler lilke ekonomisine 6nemli katkilar yapmakta ve bu katkilar
yetistiricilik yapilan ydreye yansimaktadir. Meyveler toplandiktan sonra dogrudan
tilketilebilir tirlinler olmalart nedeniyle islenmemis halleri de gelir kaynagi olmaktadir.
(Niyaz,2012)
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Meyvecilik, Tiirkiye’nin tarimsal ekonomisi i¢inde 6nemli bir yere sahiptir. Meyve liretimi,
yurti¢ci meyve talebinin, yine yurtigi iiretimle karsilanmasini saglamasinin yani sira, tarima
dayali sanayiye de hammadde saglayan bir {iretim dalidir. Ayn1 zamanda meyvelerin ihrag
edilmesi ile tilkeye doviz girisi saglanmaktadir (Niyaz,2012).

Artan niifusun, gida gereksinimlerinin kargilanmast ve saglikli yasamasi i¢in meyvecilik
sektoriiniin gelistirilmesi 6nem tasimaktadir. Bu ¢alismanin amaci Aydin ilinde yagayan hane
halklarinin meyve tiiketim tercihlerinin tespit edilmesidir. Bu amag¢ kapsaminda; giiniimiiz
meyve tliiketim aligkanliklarinin belirlenmesi ve bu dogrultuda sektor i¢in stratejik pazarlama
plan1 gelistirilmesiyle bolge ekonomisine katma deger yaratan meyveciligin {iriin kapasitesini
arttirarak, bolgesel kalkinmaya, ekonomik gelismeye ve rekabet giiciiniin arttirilmasina
katkida bulunmak. Ayrica bu arastirmada, bolge ekonomisi bakimindan 6ne ¢ikan meyvelerin
mevcut pazar egilimlerini inceleyerek ve meyve sektdriiniin mevcut sorunlarinin ¢éziimii ve
sektoriin  gelisimi icin literatiire katki saglamak. Aydin ilinde; meyve tiiketimi
aligkanliklarinin, meyve {iriinlerine yonelik ilginin, meyve tiiketimi yogunlugunun, meyve
tiikketimine alternatif tirlinlerin kullanim diizeyinin saptanmasi ve elde edilen verilerin analizi
sonucunda pazarlama stratejisi gelistirilmesi suretiyle bolgede giiclii ve rekabet¢i bir

ekonomik yap1 olusturmak.
ARASTIRMA VE BULGULAR

Bu caligmanin ana materyalini, Aydin ilinde yasayan tiiketicilerden elde edilen anket verileri
olusturmaktadir. Veriler amaclarina uygun olarak diizenlenmis olup, anket formu kullanilarak
elde edilmistir. Bu ¢alismada ana kitle icerisinden 6rneklem hacmi segilerek, 36 hane ile
rassal olarak goriismeler gerceklestirilmistir. Tiiketicilerden elde edilen verilerin analizi
sonucunda, tiiketicilerin; demografik 6zelliklerini, tiiketicilerin gida harcamalarini, meyve
tilketme sikligin1 ve meyve tiikketim tercihlerini belirleyen faktorlere iliskin genel bilgilere
ulagilmistir. Bunun yani sira tiiketicilerin en sik tiikettigi, en ¢ok sevdigi meyve ¢esitlerine ve
hi¢ sevmedikleri meyve cesitleri de yapilan istatistiksel analizlerle belirlenmistir.

2.1.Tiiketicilerin Baz1 Demografik Bilgileri

Bu arastirmaya katilan tiiketicilerin %50°si kadin diger %50’si erkeklerden olusmaktadir.
Medeni durumlarina bakildiginda ise, %55,6’s1 evli ve % 44,4’i ise bekardir. Arastirmaya
katilan tiiketicilerin; %38,9’u ilkdgretim mezunu, %19,4’l lise mezunu ve %41,7’si ise
iniversite mezunudur (Cizelge 1).

Cizelge 1. Tiiketicilerin Bazi Demografik Dagilimlar
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Siklik %
o Kadin 18 50,0
Cinsiyet

Erkek 18 50,0

) Evli 20 55,6
Medeni durumu

Bekar 16 44,4

[kogretim 14 38,9

Egitim durumu Lise 7 194

Universite 15 41,7

2.2.Tiiketicilerin Gelir ve Gida Harcamalar

Yapilan aragtirma sonuclarma gore tiiketicilerin, ortalama minimum aylik gelirleri 250 TL
ortalama maksimum gelirleri ise 6.000 TL olarak saptanmistir. Analizler sonucunda elde
edilen verilere gore tiiketicilerin ortalama gelirleri 2.475 TL olarak ¢ikmistir. Tiketicilerin
aylik gida harcamalar1 ise min ve max olarak 50 TL ve 1.000 TL arasinda degistigini. aylik
gida harcamalarinin ortalamasi ise 475 TL oldugunu gostermektedir. (Cizelge 2).

Cizelge 2. Tiiketicilerin Aylik Gelir ve Gida Harcamalar1 Dagilimi

Say1 Minimum Maksimum | Ortalama | Standart sapma
Tiiketici Geliri 36 250 6000 2475 1266

Aylik Gida Harcamast1 36 50 1000 475 244

2. 3. Tiiketicilerin Meyve Tiiketim Sikhig:

Elde edilen verilerin analizi sonucunda tiiketicilerin, haftada birka¢ kilogram meyve tiiketme
orani %58,3, ayda birkag kilogram tiiketenlerin oram %22,2 ve giinde birkag kilogram meyve
tilketme orani ise %19,4’tiir (Cizelge 3).

Cizelge 3. Meyve Tiiketme Siklig1

Siklik %
. Avyda birkag kilo 8 22,2
Tiketim . .
B Haftada birkag kilo 21 58,3
siklig1 i ) .
Giinde birkag kilo 7 19,4

2.4. Meyve Tiiketimini Etkileyen Faktorler

Bu arastirmaya katilan tiiketicilerin %94,4’niin, meyvelerin saglikli oldugunu disiindiikleri
icin tiikettigini ifade etmektedir. Tiiketicilerin %86,1’1 meyvelerin tadim1 begendigi igin,
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%77,8’inin meyveleri dogal olduklarin1 diistindiikleri i¢in tlikettigini gostermektedir.
Asagidaki ¢izelgede, tiiketicilerin meyve tiiketimini neden tercih ettigini etkileyen onemli
faktorlerin seviyeleri saptanmustir. (Cizelge 4).

Cizelge 4. Tiiketici Meyve Tiiketimini Etkileyen Faktorler

Siklik %
Evet 17 47,2
Kilo kontroliinde etkili oldugunu diisiindiigiim i¢in tiiketiyorum
Hayir 19 52,8
Evet 34 94,4
Saglikli oldugunu diistindiigiim i¢in tiiketiyorum
Hayir 2 5,6
Evet 31 86,1
Tadim begendigim igin tiiketiyorum
Hay1r 5 13,9
Pratik oldugunu diisiindiigiim i¢in tiikketiyorum Evet 16 444
Hayir 20 55,6
Evet 19 52,8
Cevremdekilerin tavsiyelerinden dolay: tiiketiyorum
Hayir 17 47,2
Cizelge 4. Tiiketici Meyve Tiiketimini Etkileyen Faktorler (Devam)
Rahatsizliklarima iyi geldigi i¢in tiiketiyorum Evet 25 69,4
Hayir 11 30,6
Cok fazla ¢esidi oldugunu diisiindiigiim i¢in tiikketiyorum Evet 7 19,4
Hayir 29 80,6
Kokusunu begendigim i¢in tiikketiyorum Evet 19 52,8
Hay1r 17 47,2
Kolay bozulmadig: i¢in tiikketiyorum Evet 4 111
Hayir 32 89,9
Dogal oldugunu diisiindiigiim i¢in tiiketiyorum Evet 28 77,8
Hay1r 8 22,2

2. 5. Meyve Tiiketiminde Cevredekilerin Etkisi

Yapilan bu ¢alismada elde edilen verilere gore, meyve tiikketenlerin; %13,9’nun doktorlarin
etkisi, %13,9’nun TV programlarinin etkisi ve %25’inin ise yakinlarimin etkisi ile meyve
tikettigini belirtmistir. Meyve tiiketenlerin, ¢evredekilerin etkisi ile meyve tiikettigini ifade
edenlerin orani %52.8’dir (Cizelge 5).

Cizelge 5. Meyve Tiiketimine Cevredekilerin Etkisi
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Siklik %

Doktor 5 13,9

Cevredekilerin | vakinlarnm 9 25,0
tilkketime etkisi | v programlar 5 13,9
Etkisi yok 17 47,2

2.6. Tiiketicilerin Meyve Degerlendirme Sekli

Yapilan istatistiksel sonuglardan elde edilen verilere gore, ¢calismada tiiketicilerin meyveyi
degerlendirirken %97,2’sinin meyveleri hazirlarken yikayip, ayiklayip ve dograma islemini
gerceklestirdigini ifade etmistir. Tiiketicilerin meyveyi tiiketirken nasil degerlendirdigi
asagidaki ¢izelgede farkli degiskenlerle verilmistir (Cizelge 6).

Cizelge 6. Tiiketicilerin Meyve Degerlendirme Sekli

Siklik Yiizde (%)
Meyvelerin haglama sularin1 ddkmem Evet 12 33,3
degerlendiririm Hayir o4 66.7
Meyveleri hazirlarken yikar, ayiklar ve Evet 35 97,2
dograrim Hayir 1 28
Cizelge 6. Tuketicilerin Meyve Degerlendirme Sekli (Devam)

Siklik Yiizde (%)
Meyveleri hazirlarken ya da pisirirken Evet 15 41,7
birden fazla tiirii karigtirarak besin Hay1r 21 58,3
degerini ve tadin1 arttiririm
Meyveyi tiikketmeden once sirkeli suda Evet 9 25
bekletirim Hayir 29 75

2. 7. Meyve alimin Etkileyen Faktorler

Bu c¢aligmada elde edilen verilerin analizi sonucun da, tiiketiciler meyve alirken sirasiyla
fiyatini, gorlinlimiinii, tadin1 ve organik sertifikali olmasia dikkat etmektedir (Grafik 1).
Tiiketicilerin % 11°lik kismu ise bu kriterlerin bir 6nem tasimadigini ifade etmektedir.

Grafik 1. Meyve Alimin1 Etkileyen Faktorler
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Meyve Alimini
Etkileyen Faktorler
® Fiyat

B Organik sertifikas1
olmast

Tat

Gortiniim

2. 8. Tiiketicilerin Meyve Alim Yeri ve Durumu

Aragtirmaya katilan tiiketicilerin %91,7’si meyveleri taze olarak tiikketmeyi tercih etmistir.

Tiiketicileri %69,4’tiniin meyveleri semt pazarinda temin ettigi ifade etmistir (Cizelge 7).

Cizelge 7. Tiiketicilerin Meyve Alim Yeri ve Durumu

Siklik %
Taze 33 91,7
Meyveyi Siklig Regel 2 56
Kurutma marmelat 1 2,8
Market 5 13,9
Meyve Alinma M
Yeri anav 6 16,7
Semt pazari 26 69,4

2.9. Meyve Tiiketme Sikhg:

Tiiketicilerden elde edilen verilerden yola ¢ikarak, tiiketicilerin en ¢ok tiikettikleri meyveler

saptanmistir. Arastirmaya katilanlarin  %50’sinin en ¢ok elma, %16,7’sinin muz ve

%13,9’unun ise portakal tiikettigi tespit edilmistir (Cizelge 8).

Cizelge 8. Sik Tiiketilen Meyveler

Meyveler Siklik %

Elma 18 50,0
Portakal 5 13,9
M 6 16,7

Siklikla n
Tiiketilen Kivi 2 5,6
Mandalina 1 2,8

Meyve .

Cilek 1 2,8
Kavun 1 2,8
Erik 1 2,8
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Yenidiinya

| 2.8

2. 10. Tercih Edilen ve Tercih Edilmeyen Meyveler

Tiiketicilerden elde edilen verilere gore; tiiketicilerin en sevdigi meyve; %22,2’lik oran ile

cilek, %16,7’lik oran ile muz, %8,3 kiraz, liziim ve karpuz seklinde devam etmektedir.

Tiiketicilerin %11,1°1 kiviyi sevmedigi, %8,3’1i greyfurtu sevmedigi ve %47 sinin ise biitiin

meyveleri sevdigi belirtmistir. Asagidaki ¢izelgede, tiiketicilerin en sevdigi ve sevmedigi

meyvelerin dagilimi istatistiksel analizlerle verilmistir (Cizelge 9).

Cizelge 9. Tiiketiciler Tarafindan Tercih Edilen ve Tercih Edilmeyen Meyveler

Siklik %
Cilek 8 22,2
Muz 6 16,7
Uziim 3 8,3
Kiraz 3 8,3
Karpuz 3 8,3
Seftali 2 5,6
Kayisi 1 2,8
En sevdiginiz
meyve Dut 1 2,8
Kavun 1 2,8
Erik 3 8,3
Mandalina 1 2,8
Trabzon Hurmasi 1 2,8
Yeni Diinya 1 2,8
Portakal 1 2,8
Elma 1 2,8
Kivi 4 11,1
Greyfurt 3 8,3
Kavun 2 5,6
Hindistan cevizi 1 2,8
Hic sevmediginiz | Erik 2 5,6
bir meyve Ananas 2 5,6
Mandalina 1 2,8
Ayva 1 2,8
Avokado 2 5,6
Muz 1 2,8
Fikrim yok 16 47,2
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SONUC

Giliniimiliz diinyasinda artan niifusun, gida ihtiyaglarinin karsilanmasi i¢in meyve ve sebze
iretim sektorlerinin artirilmast zorunlu bir ihtiyagtir. Tarimsal tiretimin yogun yapildigi
Tiirkiye ve Akdeniz iklim kusaginda yer alan Aydin ilinde, saglikli meyve ve sebze
sektoriiniin  gelisimi, hem saglikli yasam, hem ekonomik kalkinma agisindan Onem
tasimaktadir. Meyvecilik sektorii, insan beslenmesinde onemli oldugu kadar, ekonomik
anlamda da tlkeler adina arti deger yaratmaktadir. Meyve iiretiminde birim alandan elde
edilen gelir, diger baz1 iiriin gruplarma gore daha fazladir. Meyve yetistiriciligine dayali
katma degeri yiiksek iriinler ililke ekonomisine 6nemli katkilar yapmakta ve bu katkilar
yetistiricilik yapilan yo6reye yansimaktadir. Meyvecilik, Tiirkiye’nin tarimsal ekonomisi
icinde 6nemli bir yere sahiptir. Meyve iiretimi, yurti¢i meyve talebinin, yine yurtici tiretimle
karsilanmasini saglamasiin yani sira, tarima dayali sanayiye de hammadde saglayan bir
tretim dalidir. Artan niifusun; gida gereksinimlerinin karsilanmasi, saglikli yasamasi ve
meyve tliketim tercihlerinin belirlenmesi i¢in meyvecilik sektoriinlin gelistirilmesi 6nem

tasimaktadir.

Bu arastirmaya katilan tiiketicilerin vermis oldugu bilgiler dogrultusunda, katilimecilarin
meyve tiikketim tercihi tespit edilmistir. Oncelikle tiiketicilerin aylik gelir harcamasi, egitim
durumlari, yas ve medeni durumlari gibi bazi demografik Ozellikleri saptanmustir.
Tiiketicilerin demografik Ozelliklerinin birbirinden farklilik gosterdigi goriilmiistiir. Daha
sonra tiiketicilerin; meyveleri, nerede temin ettikleri, ne siklikla tiikettigi ve meyve tiikketimini
etkileyen faktorler belirlenmistir. Yapilan analizler sonucunda, arastirmaya konu olan
tiiketicilerin; meyveleri daha ¢ok semt pazarlarinda temin ettigini, %58,3’niin haftada birkag
kilo meyve tiikettigini ve meyveyi tercih etmesinin en biiylik sebebi saglikli oldugunu ifade
etmigtir. Katilimcilarin  meyve  tiiketirken, doktorlarin, yakinlarinin ve televizyon

programlarinin etkisinin oldugunu belirtmistir.

Bu c¢alismadaki sonuglara gore; tliketicilerin %90°1 meyve alirken sirasiyla fiyatini,
goriiniimiinii, tadin1 ve organik sertifikali olmasma dikkat etmektedir. Tiiketicilerden elde
edilen verilerden yola ¢ikarak, arastirmaya katilan tiiketicilerin %50’sinin en sik elma
tikettigi, %16,7’sinin muz ve %13,9’unun ise portakal tiikettigi ifade etmistir. Diger
meyvelerin de tiiketildigi gibi, en sik tiiketilen meyve elma oldugu gostermektedir. Elmanin
her mevsim bulunmasi ve fiyatlarinin diger meyvelere oranla diisiik olmasindan
kaynaklandigi soylenebilir. Sonu¢ olarak, aragtirmaya katilan tiiketicilerden elde edilen
verilere gore, tiiketicilerin meyve tiiketim tercihini etkileyen onemli faktorler ve degiskenler
saptanmistir. Tiiketici meyve tercihinde, meyve tiiketimin; sagligi olumlu etkiledigi, dogal,
ekonomik ve kolay ulasilabilir olmasi, 6nem tasimaktadir. Meyve tiikketim aligkanliginin
arttirilmas1 i¢in ¢ocukluktan baglamas1 gerekmektedir. Ayrica meyvelerin zamaninda
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tilketilmesi, diizenli ve belirli saatlerde aliskanlik haline getirilmesi gerekir. Her tiiketicinin
meyveyi tliketecegi kadar almasi, meyve israfim1 azaltacak ve gelir kaybin1 Onleyecektir.
Boylece meyvecilik sektoriiniin, tiiketici tercihinin dikkate alinarak, saglikli ve siirdiiriilebilir
bir sekilde gelistirilmesi; saglikli yasama, ekonomik biiyiimeye ve ulasilabilir gidaya olumlu
katkilar saglayacagi sdylenebilir.
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OZET

Koronaviriis (Covid-19) salgin1 basta saglik sektorii olmak iizere, ithalat, ihracat, endiistri,
hizmet, tarim ve egitim gibi tiim sektorleri etkiledigi soylenebilir. Kiiresel ¢apta kamu ve 6zel
sektorde kisitlamalar yapilmis, egitim sisteminde degisikliklere gidilerek, uzaktan egitime
gecis yapilmistir. Covid-19 sebebiyle uzaktan egitime gecilmesi ile dijital dgrenme ve
ogretme becerilerinin 6nemi ortaya cikmistir. Pandemi siirecinin {ilke igerisinde yasam
kosullarim etkilemesi, egitim hayatindaki faaliyetleri de degistirmis ve kisitlamistir. Egitimde
yasanan bazi degisiklikler ve kisitlamalar, tarim egitimi {izerinde de etkisini gostermistir. Bu
caligmanin amaci, Covid-19 siirecinde uzaktan egitime gegilmesi ile Aydin Adnan Menderes
Universitesi Ziraat Fakiiltesinde tarim egitimi iizerinde etkilerinin incelenmesi amaglanmustir.
Bu calismada ana kitle igerisinden Orneklem hacmi segilerek, anket verileri, Ziraat
Fakiiltesinde okuyan 78 Ggrenciden rassal olarak elde edilmistir. Covid-19 siirecinin tarim
egitimi lizerindeki etkilerinin saptanmasinda, 6grencilerden yiiz yiize elde dilen veriler ve
bilgiler, istatistiksel veriler yoluyla belirlenmistir. Katilimcilarin; cinsiyet, yas, medeni durum,
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gelir ve yasam alan1 gibi bazi sosyo-demografik 6zelliklerinin birbirinden farklilik g6sterdigi
gorilmistiir. Pandemi siirecinde tarim egitimi gormekte olan Ogrencilerin ¢ogu, uzaktan
egitimden faydalanma konusunda alt yapmin yeterli oldugu ve kullanilan cihazlara sahip
oldugu gériilmiistiir. Ogrenciler birgogu, teknik problemler dogrultusunda ilgili birime
ulagabildiklerini ve fakiiltenin ders isleyis diizeninden memnun oldugu saptanmistir. Ayrica
pandemi siirecinde teorik ve uygulamali derslerin online olarak degil de, yiliz ylize olarak
verilmesinin daha iyi olacagini belirtmislerdir. Tarim egitimi alan 6grencilerden elde edilen
istatistiksel verilerin sonuglarina gore; toprak isleme, budama, ekim dikim, hastalik, zarar,
giibreleme ve analiz gibi uygulamalarin uzaktan egitim ile algilanmasinda giicliik ¢ektiklerini
ve meslek hayatlarinda uygulamada zorluk yasayacaklarini ifade etmektedirler. Sonug olarak,
Covid-19 doneminde tarim egitiminin etkilendigini ve tarim egitiminin yliz ylize olmasi

gerektigini diistinmektedirler.

Anahtar Kelimeler: Covid-19, Tarim, Uzaktan Egitim, Ogrenci Tutumu

ABSTRACT

It can be said that the coronavirus (Covid-19) epidemic affects all sectors such as import,
export, industry, service, agriculture and education, especially the health sector. Restrictions
have been made in the public and private sectors on a global scale, changes have been made
in the education system and a transition to distance education has been made. With the
transition to distance education due to Covid-19, the importance of digital learning and
teaching skills has emerged. The effect of the pandemic process on living conditions in the
country has also changed and limited the activities in education life. Some changes and
restrictions in education have also had an impact on agricultural education. The aim of this
study is to examine the effects on agricultural education at Aydin Adnan Menderes University
Faculty of Agriculture with the transition to distance education during the Covid-19 process.
In this study, the sample size was selected from the main population, and the survey data were
obtained randomly from 78 students studying at the Faculty of Agriculture. In determining the
effects of the Covid-19 process on agricultural education, face-to-face data and information
obtained from students were determined through statistical data. Participants; it has been
observed that some socio-demographic characteristics such as gender, age, marital status,
income and living space differ from each other. It has been seen that most of the students who
are studying agriculture during the pandemic process have sufficient infrastructure and used
devices to benefit from distance education. It was determined that most of the students were
able to reach the relevant unit in line with technical problems and were satisfied with the
teaching arrangement of the faculty. They also stated that it would be better to give the
theoretical and applied courses face-to-face rather than online during the pandemic process.
According to the results of the statistical data obtained from the students receiving agricultural
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education; They state that they have difficulty in perceiving practices such as tillage, pruning,
planting, disease, damage, fertilization and analysis with distance education and they will
have difficulties in practice in their professional lives. As a result, they think that agricultural
education has been affected during the Covid-19 period and that agricultural education should
be face-to-face.

Keywords: Covid-19, Agriculture, Distance Education, Student Attitude

GIRIS

[k olarak Cin’in Wuhan kentinde baslayip tiim diinyaya yayilan Koronaviriis (Covid-19)
salgini basta saglik sektorii olmak iizere tiim sektorleri derinden etkilemistir. Diinya Saglik
Orgiitii (World Health Organization — WHO), 30 Ocak 2020 tarihinde salginin halk sagligin
tehdit ettigini bildirmis ve tiim diinyada yayilmay1 dnlemek amaciyla is birligi yapmalar1 igin
birlik cagrisinda bulunmustur. Normal hayatta birgok degisiklik baslayarak cesitli onlemler
alinmistir. Kamu ve 6zel sektorde kisitlamalar yapilmis, egitim sisteminde degisikliklere
gidilerek, uzaktan egitime gecis yapilmistir.

Bu zorlu siiregte, lilkeler arasi ulagimlar yasaklanarak, siirlar kapatilmis hatta tibbi ve sosyal
hizmetlerde kisitlamalar olmustur. Bilindigi tizere, 2020 yilinin felaketi herkes igin siiphesiz
Covid-19 olmustur. 21. yiizyilin baglamasindan itibaren bu kadar genis ¢apli ve kritik diizeyde
ilk salgin COVID-19 olmustur (Yildirrm, 2021). Covid-19 éncellikle, Cin’de bas gdstermis
ama tiim diinyaya yayilmasi uzun siirmemis herkesin kabusu olmus hatta saglik sistemlerinin
cokmesine neden olan bir viriistiir. Viriisiin 6nlenmesi amaciyla toplu yapilacak etkinlikler
durdurulmus ya da tedbirler alinarak yiiriitiilmeye ¢alisilmistir. Egitim —6gretimde de birtakim
onlemler alinmis olup ilk basta kademeli kapanmaya gidilmis olup sonrasinda uzaktan
yirlitilmeye calisilmistir (Yaman, 2020). Bu viriisiin tiim diinyay1 etkilemesi ve pandemi
olarak ilan edilmesi yine tiim diinyay: etkileyen degisimlere neden olmustur. Bu degisimler
birgok sektor ve sistemi etkiledigi gibi egitimi de etkilemis ve iilkeler yiiz yiize egitime ara
vermek zorunda kalmistir. Salginin taniminin ve tedavi edilebilirliginin gii¢ olmasi siirenin
uzamasina neden olmus ve biiyiik bir cogunluk uzaktan egitim ile siireci devam ettirmistir
(Akbal ve 1. Akbal, 2020; Eken vd., 2020). Pandemi sebebiyle acil uzaktan egitime gecilmesi

ile dijital 6grenme ve dgretme becerilerinin 6nemi ortaya ¢ikmuistir.

Pandemi siirecinde, Ogretim elemanlarinin da dijital alanda yani uzaktan egitimde
yeterlilikleri sorgulanmistir. Ogretim elemanlarina yonelik bilgilendirme ve egitim almalart
konu olmugstur. Pandemi siirecinde yasanan uzaktan egitim deneyimi ile ilerde bu egitim
sistemi yapisina gecinilebilecegi diisiiniildiigiinde uzaktan egitimin kalitesinin arttirilmasi ve
verimli stratejiler tiretilmesi sarttir. Uzaktan egitimde ders verecek 6gretim elemanlarinin da
egitsel ve teknik agidan desteklenmesi onemlidir. Tiim diinyay1 etkisi altina alan Covid-19
salgin donemi, tniversite Ogrencilerini de bir¢ok yonden etkilemistir. Pandemi donemi
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ogrencilerde, stres, gelecek kaygisi sevdiklerini kaybetme korkusu gibi sorunlar yasatmistir
(Avci, 2021). Pandemi siireci egitimde en biiyiik sikint1 6grenciler lizerinde goriilmiistiir. Bazi
ogrenciler maddi yetersizliklerinden dolay1 egitime ara vermek zorunda kalmistir. Egitime
devam eden Ogrencilerin bir kisminda ise altyapi sorunu ile egitime katilmakta aksakliklar
yasamistir. Karadag ve Yiicel (2020), Aralik 2019 da Cin’de ortaya ¢ikan Covid-19 salgini
birka¢ haftada biitiin diinyaya yayilan bir salgin oldugundan uzaktan egitimin etkilerini
arastirmistir. Bu salgin {ilkeleri bircok yonden etkiledi ki bunlardan biriside egitimdir.
Diinyada oldugu gibi Tiirkiye’de de birgok 6liim ve vaka yasanmistir. Halk sagligina tehdit
olusturan mekanlardan uzaklagilarak, 6grenciye bagimsizlik taniyan uzaktan egitim ile egitim-
ogretim faaliyetleri gerceklestirilmesi zorunlu olmustur (Kogoglu vd., 2020). Bu dogrultuda
16 Mart 2020 tarihinden itibaren Tiirkiye’de iiniversitelerin uzaktan egitime gegis karari
alind.

Covid-19 salgmi, sosyoekonomik, sosyokiiltiirel ve psiko-sosyal agidan yasantimizi 6nemli
Olciide etkiledigi sdylenebilir. Pandemi kosullarinin Tiirkiye i¢inde de yasam kosullarini
etkilemesi egitim hayatinda da faaliyetleri kisitlamistir. Etkisini sadece fiziksel olarak degil,
psikolojik olarak da gdstermistir. Egitimde yasanan degisiklikler, her boliimdeki egitimler
gibi tarim egitimi lizerinde de etkisini gostermistir. Uygulama yogunluklu Ziraat
Fakiiltelerinde de yiiz yiize egitimden uzaktan egitime gegilmistir. Uzaktan egitim 6grenciler
iizerinde olumlu ve olumsuz etkiler yaratmistir. Olumsuz etkilerinden en Onemlisi
ogrencilerin arazi, laboratuvar ve c¢esitli uygulama alanlarinda etkinlik gosteremeden online
olarak egitim almalar1 mesleki alanda donanim eksikligine sebep olabilir. Uzaktan egitim
sisteminin gelistirilmesi, yeni alternatifler saglasa da 6grenciler i¢in tam kapsaml yiiz ylize
uygulamali egitimden uzak kalinmistir. Bu calismada pandemi siirecinde, ADU Ziraat
Fakiiltesi 6grencileri tizerinde tutum ve algilarina odaklanilarak, tarim egitimi tizerine etkileri
sorgulanmaya baslanmis ve arastirma yapilmistir. Bu calismanin amaci, tarim egitiminin
Covid-19 siirecinde uzaktan egitime gegilmesi ile Ziraat fakiiltesinde tarim egitimi tizerinde

etkilerinin arastirilmasidir.
ARASTIRMA VE BULGULAR

Bu ¢alismanin ana materyalini, Aydin Adnan Menderes Universitesi Ziraat Fakiiltesinde
okuyan Ogrencilerinden elde edilen anket verileri olusturmaktadir. Bu veriler amagclarina
uygun olarak diizenlenmis anket formu kullanilarak elde edilmistir. Bu ¢alismada ana kitle
icerisinden 6rneklem hacmi secilerek, Tiirkiye ve diinya genelinde gegirilen pandemik salgin
dolayis1 ile anket caligmalari, 78 Ogrenci ile rassal olarak goriisiilerek sinirlandirilmigtir.
Zaman, maliyet ve covid-19 pandemisi nedeni ile 6rneklem kapsami Aydin Adnan Menderes
Universitesi Ziraat Fakiiltesi dgrencileri ile sinirli kalmistir.

2.1. Baz1 Demografik Ozellikler

Cizelge 1°de cinsiyet dagilimi ifadeleri sunulmustur. Bu ifadeye goére katilimcilarin, %48,7
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oraninda kadin, %51,3 oraninda erkek 6grenci oldugu saptanmistir. Katilimc1 6grencilerin

tamamu lisans 6grencisidir.

Cizelge 1: Cinsiyet Durumu

Kiimiilatif
Yiizde
Siklik Yiizde
Kadin 38 48,7 48,7
Erkek 40 51,3 100,0
Toplam 78 100,0

Cizelge 2’de Medeni durum segenek dagilimlari ifadeler sunulmustur. Bu ifadeye gore,

ogrencilerin %10,3 niin evli, %89,7’sinin ise bekar gorilmiistiir.

Cizelge 2: Medeni Durumu

Kiimilatif
. Yiizde
Siklik Yiizde
Evli 8 10,3 10,3
Bekar 70 89,7 100,0
Toplam 78 100,0

Yas dagilimlarinda en diisiik yas grubu 20, en yiiksek yas grubu 41 olarak bulunmustur. Ziraat
Fakiiltesinden yiiksek yastaki 6grencilerin bulunmasi, kurum ve kuruluslarda ¢alisan tekniker
bireylerin 6grenim gordiigi sdylenebilir. (Cizelge, 3).

Cizelge 3: Yas

Kiimilatif
N Minimum Maximum Mean Yiizde
Yasiniz 78 20,00 41,00 24,0513 4,47184

Toplam 78

Tarim egitimi alan lisans 6grencilerden alinan bilgilere gore, 6grencilerin %11,5’inin yliksek
gelir, %57,7’sinin orta gelir diizeyi, %30,8’inin ise diisiik gelir diizeyi oldugu tespit edilmistir.
Gelir diizeyi ifadesinde kiimiilatif ylizdeye gore, gelir diizeyinin %88,5 oraninda orta diizeyde
oldugu bulunmustur (Cizelge, 4).

Kimilatif
Viizde V{iaia
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Ciz

elge
Diisiik 24 30,8 30,8 4
Orta 45 57,7 85 Gel
Yiiksek 9 11,5 1000 ;.
Toplam 78 100,0 Diiz
eyi
2.2.Teknik Alt Yap1

Covid-19 pandemisi déoneminde uzaktan egitim derslerinizi genellikle hangi cihazdan takip
ediyorsunuz maddesine ifadeler ve 6grencilerin katilim diizeyleri sunulmustur. Bu ifadenin
sonucuna gore, dgrencilerin %62,8 oraninda dersleri bilgisayarda takip ettigi yanit1 vermistir.
Pandemi doneminde tarim egitimi alan dgrencilerin dersleri yogun olarak bilgisayardan takip
ettigi saptanmistir (Cizelge 5).

Cizelge 5: Uzaktan Egitim Araciligiyla Takip Edildigi Cihazlar

) Kimiilatif

Siklik Yiizde Yiizde

Bilgisayar 49 62,8 62,8
Akill1 Telefon 29 37,1 100,0

Toplam 78 100,0

Cizelge 6’da uzaktan egitime katilmada internete erisim problemi ifadesi verilmistir. Bu
ifadeye gore, %93,6 oraninda katiliyorum yaniti, %37,2 oraninda katilmiyorum yaniti
verilmistir. Besli likert 6l¢egi cevaplarina verilen ifadeler asagidaki ¢izelgede sunulmustur.

Cizelge 6: Uzaktan Egitime Katilmada Internete Erisim Problemi

Kiimiilatif

Siklik Yiizde Yizde

Kesinlikle katilmiyorum 13 16,7 16,7
Katilmiyorum 16 20,5 37,2
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Ne katiliyorum Ne 17 21,8 59,0
katilmiyorum

Katiliyorum 27 34,6 93,6
Kesinlikle katiliyorum 5 6,4 100,0
Toplam 78 100,0

Tarim egitimi alan 6grencilere, uzaktan egitim sisteminin teknik altyapisi yeterli midir
maddesine verilenogrenci ifadeleri sunulmustur. Bu ifadeye goére, %37°1 oraninda katiliyorum
yanit1, %42,3 oraninda katilmiyorum yanit1 verilmistir. Ogrencilerin uzaktanegitim sisteminin
teknik altyapisini yeterli bulup bulmadiklar ifadesine verilen cevaplarin yilizde ve kiimiilatif
ylizde dagilimlar asagidaki ¢izelgede verilmistir (Cizelge, 7).

Cizelge 7: Uzaktan Egitim Sisteminin Teknik Altyapisinin Yeterliligi

Kimiilatif
Siklik Yiizde Yiizde
Kesinlikle katilmiyorum 9 115 115
Katilmiyorum 24 30,8 42.3
Ne katiliyorum Ne 16 20,5 62,8
katilmiyorum
Katiliyorum 20 25,6 88,5
Kesinlikle katiliyorum 9 115 100,0
Toplam 78 100,0

2.3. Ders Isleyis ve Diizeni

Ogrencilere uzaktan egitim ile ders igeriklerine kolaylikla ulasilabilirlik ifadesi sorulmustur.
Ogrenciler bu ifadeye, %78,2 oraninda katiliyorum yaniti, %11,5 oraninda katilmiyorum
yanit1 verilmistir. Buna gbre uzaktan egitim ile ders iceriklerine ulasilabilirligin kolay oldugu
ifade edilmektedir (Cizelge 8).

Kiimiilatif

Siklik Yiizde Yiizde

Kesinlikle katilmiyorum 6 7,7 7,7

Katilmiyorum 3 3,8 11,5

Ne katiliyorum Ne 7 9,0 20,5
katilmiyorum

Katiliyorum 45 57,7 78,2

Kesinlikle katiliyorum 17 21,8 100,0
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Toplam 78 100,0 Cize
Ige

8: Uzaktan Egitim Ile Ders Igeriklerine Ulasilabilirlik

Cizelge 9’da, uzaktan egitim araciligiyla ders veren oOgretim iiyelerine anlayamadigim
konular1 sorabiliyorum maddesine Ogrenci yanitlart sunulmustur. Bu ifadeye gore
ogrencilerin; %88,5 oraninda katiliyorum yaniti, %16,7 oraninda katilmiyorum yaniti
vermistir. Buna gore, uzaktan egitimde ders veren 6gretim tiiyelerine anlasilmayan konulari
ogrencilerin rahatlikla sorabildikleri ifade edilmektedir.

Cizelge 9: Uzaktan Egitimde Ders Veren Ogretim Uyelerine Soru

Sorma
Kiimiilatif

Siklik Yiizde Yiizde
Kesinlikle katilmiyorum 4 51 51
Katilmiyorum 9 11,5 16,7
Ne katiliyorum Ne 12 15,4 32,1
katilmiyorum
Katiliyorum 44 56,4 88,5
Kesinlikle katiliyorum 9 11,5 100,0
Toplam 78 100,0

Cizelge 10°da Adnan Menderes Universitesi Ziraat Fakiiltesinde uygulamali dersler uzaktan
egitim ile verilmeli midir maddesine karsilik yanitlanmis ifadeler sunulmustur. Bu ifadeler
yiizde ve kiimiilatif yiizde olarak saptanmistir. Uzaktan derslerin uzaktan egitim ile verilmesi
maddesine verilen ifadelerin farklilik gosterdigi goriilmustiir.

Cizelge 10: Uygulamali Derslerin Uzaktan Egitim Ile Verilmesi
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Kiimiilatif
Siklik Yiizde Viizde
Kesinlikle katilmiyorum 29 37,2 37,2
Katilmiyorum 15 19,2 56,4
Ne katiliyorum Ne 13 16,7 73,1
katilmiyorum
Katiliyorum 15 19,2 92,3
Kesinlikle katiliyorum 6 1,7 100,0
Toplam 78 100,0

2.4. Ogrenci Ilgisi/Memnuniyeti

Ziraat Fakiiltesinde okuyan Ogrencilerden elde edilen verilerin sonuglarina gore, uzaktan
egitimin etkili bir 6grenme modeli oldugunu belirtenlerin oran1 %52,6 olarak saptanmustir.

Cizelge 11: Uzaktan Egitim Ogrenme Modelinin Etkinligi

Kiimiilatif
Yiizde Yiizde
Siklik
Evet 41 52,6 52,6
Hayir 37 47,4 100,0
Toplam 78 100,0

Cizelge 12°de, Adnan Menderes Universitesi Uzaktan Egitim Merkezi 6grenci bilgi sistemini
aktif olarak kullantyor musunuz maddesine &grencilerin ifadeleri sunulmustur. Ogrencilerin
%71,8’inin ADUZEM &grenci bilgi sistemini aktif olarak kullandiklar1 saptanmustir.
Ogrencilerin bu sitemden kolayca Katilabildiginden dolay1r memnun kaldiklar1 sylenebilir.

Cizelge 12: Adnan Menderes Universitesi Uzaktan Egitim Merkezi 6grenci bilgi sistemi kullanim1

Kimiilatif

Siklik Yiizde Yiizde

Evet 56 71,8 71,8

Hayir 22 28,2 100,0
Toplam 78 100,0

Cizelge 13°de, Aldigim derslere ait canli dersleri diizenli olarak takip ediyorum
maddesine o6grenci ifadeleri ve katihm diizeyleri sunulmustur. Istatistiksel
sonuglara gore, Ogrencilerin %67,9’unun, alinan derslere ait canli dersleri
diizenli olarak takip ettikleri goriilmdstiir.
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Cizelge 13: Canli Derslerin Takibi

Kimilatif

Siklik Yiizde Yiizde

Evet 53 67,9 67,9

Hayir 25 32,1 100,0
Toplam 78 100,0

Cizelge 14’da Uzaktan egitim siirecinde verilen derslerin online olarak verilmesinin dogru
oldugunu diisiiniiyorum maddesine ifadeler ve 6grencilerin katilim diizeyleri sunulmustur. Bu
ifadeye gore, %75,6 orani ile 6grencilerin uzaktan egitim siirecinde verilen derslerin online
olarak verilmesinin dogru oldugunu diisiindiikleri ifade edilmektedir.

Cizelge 14: Uzaktan Egitim Siirecinde Verilen Derslerin Online Olarak Verilmesi

Kiimiilatif

Siklik Yiizde Yiizde
Evet 59 75,6 75,6
Hayir 19 244 100,0

Toplam 78 100,0

Cizelge 15°de Uzaktan egitim derslerinin degerlendirilmesi yontemlerinin 6devlendirme ile
yapilmasi faydali midir maddesinde verilen cevaplara gore, %73,10oraninda katiliyorum yaniti,

%15,4 oraninda katilmiyorum yanit1 verilmistir.

Cizelge 15: Uzaktan Egitim Derslerinin Odevlendirme ile Degerlendirilmesi

) Kiimiilatif
Siklik Yiizde Yiizde

Kesinlikle katilmiyorum 7 9,0 9,0
Katilmiyorum 5 6,4 15,4
Ne katiliyorum Ne 15 19,2 34,6
katilmiyorum
Katiliyorum 30 38,5 73,1
Kesinlikle katiliyorum 21 26,9 100,0
Toplam 78 100,0

Cizelge 16’da Dersleri algilama ve 6grenme siireci online egitimde daha kolaydi maddesinde
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yanitlanmis ifadeler sunulmustur. Bu ifadeye gore, %78,2 oraninda katiliyorum yaniti, %35,9
oraninda katilmiyorum yaniti verilmistir. Tarim egitimi alan 6grencilerin, uzaktan egitim ile
dersleri algilama ve 6grenme siirecinin kolayligina yonelik ifadeler yiizde ve kiimiilatif yiizde
olarak ¢izelge 16’da verilmistir.

Cizelge 16: Dersleri Algilama, Ogrenme Siirecinin Kolaylig

Kiimiilatif

Siklik Yiizde Yiizde
Kesinlikle katilmiyorum 13 16,7 16,7
Katilmiyorum 15 19,2 35,9
Ne katiliyorum Ne 16 20,5 56,4 Topra
katilmiyorum k
Katiliyorum 17 21,8 78,2 islem
Kesinlikle katiliyorum 17 218 100,0 e,
Toplam 78 100,0 buda

ma, ekim dikim, giibreleme, analiz gibi uygulamalarin uzaktan egitim ile algilanmadigini
diistiniiyorum maddesindeki ifadelere gore, %70,5 oraninda katiliyorum yaniti, %21,8
oraninda katilmiyorum yaniti verilmistir. Tarim egitimi alan lisans Ogrencilerinden alinan
bilgilere gore; toprak isleme, budama, ekim dikim, giibreleme, analiz gibi uygulamalarin
uzaktan egitim ile algilanmadigini tespit edilmistir (Cizelge 17).

Cizelge 17: Toprak Isleme, Budama, Ekim Dikim, Giibreleme, Analiz GibiUygulamalarin Algilanmast

Kiimiilatif
Siklik Yiizde Yiizde
Kesinlikle katilmiyorum 9 11,5 11,5
Katilmiyorum 8 10,3 21,8
Ne katiliyorum Ne 15 19,2 41,0
katilmiyorum
Katiliyorum 23 29,5 70,5
Kesinlikle katiliyorum 23 29,5 100,0
Toplam 78 100,0

Cizelg
e 18’de, Pandemi déneminden beri aldigim derslere dikkatimi veremedigimi veodaklanmakta
zorlandigimi fark ediyorum sorusuna verilen cevaplar sonucunda, 6grencilerin %61,5’inin,
pandemi doneminden itibaren alinan derslere dikkat vermekte ve odaklanmakta oraninda
zorlandigini ifade etmistir.
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Cizelge 18: Pandemi doneminde alinan derslerde odaklanma

) Kimilatif
Siklik Yiizde Yiizde
Evet 48 61,5 61,5
Hayir 30 38,5 100,0
Toplam 78 100,0

2.5. Genel Goriisler

Cizelge 19’da Tarim egitiminin yiiz yilize olmasi gerektigini diisiniiyorum maddesinde
yanitlanmis oldugu ifadeler sunulmustur. Bu ifadeye gore, Ogrencilerin %69,2’sinin
katiltyorum yaniti, %14,1’inin katilmiyorum yaniti vermistir. Ogrencilerden elde edilen

verilere gore, tarim egitiminin yiiz yiize olmasinin gerektigi ifade edilmektedir.

Cizelge 19: Tarim Egitiminin Yiiz Yiize Olmas: Gerekliligi

Kiimiilatif
Siklik Yiizde Yiizde

Kesinlikle katilmiyorum 2 2,6 2,6
Katilmiyorum 9 11,5 14,1
Ne katiliyorum 19 244 38,5
Nekatilmiyorum
Katiliyorum 24 30,8 69,2
Kesinlikle katiliyorum 24 30,8 100,0
Toplam 78 100,0

Online egitim araciligiyla aldigim ziraat bilgilerimi mihendislik alanina gegis yaptigimda
rahatlikla uygulayabilecegimi diigiinliyorum yargisina verilmis cevaplar sunulmustur. Bu
cevaplara gore, %91,0 oraninda katiliyorum yaniti, %32,1 oraninda katilmiyorum yaniti
verilmistir. Online egitimde alinan ziraat bilgilerinin uygulanabilirligi bilgileri asagidaki
cizelge verilmisti (Cizelge 20).

Cizelge 20: Online Egitimde Alinan Ziraat Bilgilerinin Uygulanabilirligi

Kimilatif

Siklik Yiizde Yiizde

Kesinlikle katilmiyorum 9 11,5 11,5

Katilmiyorum 16 20,5 32,1

Ne katiliyorum nekatilmiyorum 25 32,1 64,1
Katiliyorum 21 26,9 91,0
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Kesinlikle katilryorum 7 9,0 100,0
Toplam 78 100,0

Cizelge 21°de Uzaktan egitimde hangi yontemin etkili oldugunu diisiinliyorsunuz sorusuna
verilmis cevaplar sunulmustur. Bu ifadeye gore, uzaktan egitimde Ogrencilerin %73,1
oraninda materyal paylasimi, %59,0 oranla bant yayminin etkili oldugunu disiindiikleri ifade
edilmektedir.

Cizelge 21: Uzaktan egitimde etkili yontem

Kimilatif

Siklik Yiizde Yiizde

Canli1 Ders 31 39,7 39,7
Bant Yayini 15 19,2 59,0
Materyal Paylagimi 11 14,1 73,1
Odev Teslimi 21 26,9 100,0

Toplam 78 100,0

Covid-19 siirecinde uzaktan egitimde genel memnuniyet oraniniz nedir sorusuna verilmis
cevaplar sunulmustur. Bu ifadeye gore, uzaktan egitimde memnuniyet oraninin cevaplari
yiizde ve kiimiilatif yiizde olarak asagidaki ¢izelgede verilmistir (Cizelge 22).

Cizelge 22: Uzaktan egitimde genel memnuniyet

) Kiimiilatif

Siklik Yiizde Yiizde
1 6 7,7 1,7
2 9 11,5 19,2
3 28 35,9 55,1
4 17 21,8 76,9
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5 18 23,1 100,0
Toplam 78 100,0

Covid-19 pandemisinin tarim egitimini etkiledigini diisiinliyor musunuz yargisina verilen
cevaplar degerlendirildiginde, tarim egitimi alan 6grencilerin %83,3 linilin, pandeminin tarim

egitimine etkili oldugunu belirtmistir (Cizelge 23).

Cizelge 23: Covid-19 Pandemisinin tarim egitimine etkisi

Siklik Yiizde Kiimiilatif Yiizde
Evet 65 83,3 83,3
Hayir 13 16,7 100,0
Toplam 78 100,0

SONUC

Tim diinyada etkisini gosteren Covid-19 pandemisi tiim sektorleri etkiledigi gibi, egitim
sektorlinii de etkiledigi bilinmektedir. Bu nedenle pandemi siirecinin egitim {izerindeki
etkilerinin arastirilmasi kacinilmaz hale gelmistir. Ulusal ve Uluslararas1 eksende, Covid-19
stirecinin egitim {izerindeki etkilerine yonelik bircok c¢alisma yapildigi sdylenebilir.
Universitelerin uzaktan egitim modelini zorunlu olarak kullanmasi ilk defa karsilasilan bir
strectir. Bilindigi tlizere, bu siiregte hem lisans Ogrencileri, hem de akademisyenler
etkilenmistir. Online egitim araciligiyla akademisyenler tarafindan 6grenciler 6devlendirilmis
ve canli ders uygulamasina gecilmesiyle birlikte siire¢ desteklenmistir. Tiim bunlar dikkate
alinarak, bu arastirmada, Covid-19 siirecinin tarim egitimi iizerine etkileri arastirilmistir.
Aragtirmada, Ogrencilerin uzaktan egitim araciligiyla aldiklari tarim dersleri hakkindaki
tutumlarinin, gorlslerinin ve Onerilerinin tespiti yapilmistir. Veriler anket yontemi ile
toplanan ve iliskisel tarama modeline uygun olarak yiiriitiilen arastirmaya, Aydin Adnan
Menderes Universitesi Ziraat Fakiiltesinde 6grenim géren lisans 6grencileri dahil edilmistir.
Calismadan elde edilen bulgularla 6grencilerin pandemi siirecinde, uzaktan egitime bakis
acilarmin tespit edilmesinde 6nemli veriler saptanmustir.

Arastirma sonucunda elde edilen bulgular sunlardir; Katilimcilarin %51,3tinii  erkek,
%48,7’sini kadin 6grenciler olusturmaktadir. Katilimcilarin %10,3’i evli, %89,7’si bekardir.
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Katilimcilarin 20-41 yas araliginda olduklar1 goriilmiistiir. Ayrica katilimcilarin %57,7’sinin
gelir diizeyi orta seviyede olup ailelerine bagimhidirlar. Arastirmanin simif grubu dagilimin;
%11,5’in1 ikinci smiflar, %46,2’si tglincti  smiflar ve %42,3’tinii  dordincti  smiflar
olusturmaktadir. Arastirmada yer alan boliim o6grencileri; Bitki Koruma (%21,8), Tarla
Bitkileri (%7,7), Tarim Ekonomisi (%39,7), Bahge Bitkileri (%3,8), Peyzaj Mimarligi
(%11,5), Biyosistem Miihendisligi (%9,0), Zootekni (%2,6), Toprak Bolimii (%2,6), ve
Tarimsal Biyoteknoloji (%]1,3) gibi Ziraat Miithendisligi boliimleri egitimi alan grencilerdir.

Yukarida verilen ozelliklere sahip olan katilimeilardan elde edilen sonuglara gore; Aydin
Adnan Menderes Universitesi Ziraat Fakiiltesi 6grencilerinin uzaktan egitim siireci boyunca
gordiikleri egitim hakkinda tutum ve goriisleri incelenmistir. Pandemi siirecinde tarim egitimi
gormekte olan Ogrencilerin birgogu uzaktan egitimden faydalanma konusunda alt yapinin
yeterli oldugu ve kullanilan cihazlara sahip oldugu saptanmustir. Ogrencilerin ¢cogu, bu siirecte
uzaktan egitime kayit stirecini bildikleri, teknik problemler dogrultusunda ilgili birime
ulasabildiklerini ve ders isleyisinin diizeninden memnun oldugunu ifade etmektedir. Tarim
egitimi alan dgrenciler, uzaktan egitim derslerinin yeterli bulduklarini ve memnun olduklarini
ifade etseler de; toprak isleme, budama, ekim dikim, giibreleme, analiz gibi uygulamalarin
algilanmasinda giigliik ¢ektiklerini ve ileri meslek hayatlarinda uygulamada zorluk
yasayacaklarin1 belirtmislerdir. Pandemi doéneminde uzaktan egitim modelinin 6grencilerin
psikolojilerini etkiledigi, stres ve kaygi diizeylerinin arttigi gelecek ile ilgili kaygilariin
arttigi sdylenebilir. Sonug olarak, tarim egitimi alan 6grencilere gore, Covid-19 doneminde
tarim egitiminin pandemiden etkilendigini ve tarim egitiminin  yiiz  ylize  olmasi

gerektigini diisiinmektedirler.
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OZET

Bu bildiride Kahramanmaras kent merkezi ve ilgelerinde yoresel olarak iiretilen ve cografi
isaret potansiyeline sahip oldugu diisiiniilen ¢esitli gida iirlinlerine deginilmistir. Cografi
isaret, belirgin bir niteligi, linii veya diger 6zellikleri bakimindan kokenin bulundugu yoére,
alan, bolge veya iilke ile 0zdeslesmis olan iiriinli gosteren isarettir. Uluslararas: diizeyde
cografi isaretlerin korunmas: ilk defa 1883 tarihli Paris So6zlesmesi ile saglanmis olup,
iilkemizde ise 1995’te Avrupa Giimriik Birligi’ne uyum ¢ercevesinde bir kanun hiikmiinde
kararname c¢ikarilarak cografi isaretler korunmaya baslamistir ve Aralik 2016°da ¢ikarilan
6769 sayili kanun ile de korunmaya devam etmektedir. Kahramanmaras’in gliniimiiz itibari ile
cografi isaretli {irlinleri 24 tane olmakla birlikte bunlardan 13 tanesi gesitli gruplarda gida
tirtinleri olarak tescillenmistir. Bu bildiride ise Kahramanmaras il genelinde geleneksel olarak
{iretimi yapilan Et Sucugu/iriskit, Elbistan ilcesinde iiretilen Elbistan Tarhanasi ve Elbistan
Kelle Peyniri, Helete kasabasi ile 6zdeslesen Helete Peyniri ve Goksun ilgesinde iiretimi
yapilan Cerkez Peynirine deginilmis, tretim siiregleri ve tretildikleri bolgelerin cografi ve
ekonomik yapilar1 ele alinmistir. Sonug¢ olarak, bu {riinlerin cografi isaret alabilecek
potansiyelde iiriinler olduklar1 ve Kahramanmaras’in ¢calismaya konu olan katma degerli yerel
tirlinlerin  endiistriyel tretimine yonelik yatirnmlar1 destekleyebilecek zenginlikte oldugu
degerlendirilmistir. Bu degerlendirmeler ile yerel capta iiretimi yapilan bu {irlinlerin cografi
isarete sahip olmalarinin ilde katma degerli {iriinlere yonelik yatirimlar1 artirabilecegi ve il
ekonomisi tlizerinde katki saglayabilecegi beklenmektedir.

Anahtar Kelimeler: Kahramanmaras, Cografi Isaret, Gida.
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ABSTRACT

In this paper, various products, which are produced locally in Kahramanmaras city center and
its districts and which are thought to have geographical indication potential, are revealed.
Geopraghical indication is an indication specifying the product that is identified with the
district, area, region or country of origin in terms of a distinctive feature, reputation or other
characteristics. The protection of georaphical indications at the international level was
provided for the first time with the Paris Convention of 1883 while in our country,
georaphical indications started to be protected by issuing a decree law in the framework of
harmonization with the European Customs Union in 1995 and continues to be protected with
the law numbered 6769 enacted in December 2016. Although there are 24 geographically
indicated products in Kahramanmaras as of today, 13 of them are registered as food products
in various groups. In this paper, meat sausage/iriskit; produced traditionally in the province,
Elbistan Tarhanas1 and Elbistan Head Cheese produced in Elbistan region, Helete Cheese
identified with Helete town, and Cerkez Cheese produced in Goksun district are reviewed,
and the production processes and geographical and economic structures of the regions where
they are produced are discussed. As a result, these products have the potential to receive
geographical indications and it has been evaluated that Kahramanmaras is generous enough to
support investments in the industrial production of value-added local products that are the
subject of the study. With these evaluations, it is expected that the geographical indication of
these locally produced products can increase investments in value-added products in the
province and contribute to the provincial economy.

Keywords: Kahramanmaras, Geographical Indication, Food.

1. GIRIS
1.1. Geleneksel Gida ve Cografi Isaret

Geleneksel gidalar genellikle gastronomik mirasin bir pargasi olarak nesilden nesile aktarilan,
tilketimi siklik arz eden, onemli giinler ve/veya donemlerle iliskili olan ve geleneksel 6zel
yontemlerle iiretilen, duyusal nitelikleri ile de diger gidalardan ayrilabilen ve belirli bir yerel
alan, bolge veya iilke ile iliskilendirilmis 6zgiin karakterdeki {irtinlerdir (Cumhur, 2017).
Tiirk Gida Kodeksi geleneksel gidalari; geleneksel hammaddeler kullanilarak iiretilen veya
geleneksel bir bilesim ya da geleneksel bir liretim big¢imi ile tanimlanan veya dogrudan
geleneksel bir iiretim bigimine dayanmamakla birlikte, bdyle bir iiretim tarzini yansitan
islemlerden gecirilmis olmasi nedeniyle ayni kategorideki benzer iirlinlerden agikca
ayrilabilen tiriinler olarak tanimlamaktadir (Anonim, 2011).

Cografi isaret; belirgin bir niteligi, inli veya diger 6zellikleri bakimindan kdkenin bulundugu

yore, alan, bolge veya iilke ile 6zdeslesmis iiriinii gosteren isarettir. Gida, tarim, maden, el
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sanatlar1 ve sanayi Urtinleri tescile konu olabilir (Anonim, 2014).

Tiim diinyada Cografi isarete sahip olan iiriinler Cografi Isaret tescili yoluyla yasal olarak
korunmuslardir. Cografi isaretleme sayesinde, iiriinlerin {iretim yontem ve sekilleri giivence
altina alinmakta ayn1 zamanda firiiniin kdkeni de (menge) garanti altina alinarak tiiketicilere
bu konuda bilgi verilir (Tekelioglu, 2019).

Cografi isaretler ikiye ayrilir: Mense Adi ve Mahreg Isareti.

Mense adi, bir iirliniin cografi olarak sinirlar1 belirlenmis olan bir yoreden, alandan, bélgeden
veya ililkeden kaynaklanmasi ve tiim Ozelliklerinin veya temel nitelik ve &zelliklerin bu
cografyaya ait dogal ve beserl unsurlardan kaynaklanmasi ve iiretimin tiim unsurlariyla bu
cografi sinirlar i¢inde yapilmasi durumundaki iriinler igin gegerlidir. Mahreg isaretin
verilecegi lriinlerin ise yine cografi sinirlart belirlenmis bir yorede, alan veya bdolgede
tiretimi, islenmesi ve diger islemlerden en az biri bu cografi siirlar iginde yapilan ve belirgin
bir niteligi veya diger ozellikleri itibariyle bu cografi sinirlar ile 6zdeslesmis olan tirlinler i¢in
verilir. Mense adimi tastyan driinler ait olduklari cografi bolgenin disinda tretilemezken,
mahreg isaretini tasiyan lriinler baska bolgelerde de iiretilebilirler. Ancak mahrec isareti ile
korunan {riinlerin tiretiminde ait olduklar1 cografi bodlgeye ait hammadde ve {iiretim

yontemlerinin aynen kullanilmasi ve iiriiniin kalitesinin ayn1 olmasi1 gerekir (TPMK, 2022a).

rAAA,
Al

Sekil 1.1.1. Mahreg ve Mense Adi Amblemleri (TPMK, 2022b)

Cografi isaretler 1883 Paris sozlesmesi ile evrensel hale gelmis, 1997°de Diinya Ticaret
Orgiitii Ticaretle Baglantili Fikri Miilkiyet Antlasmasi ile evrensellesmede bir adim daha
atilmis olmaktadir (Bilgic ve ark, 2019).

Cografi isaretler, kiiresel ticaretin biiyiimesi ile uzun bir siire boyunca yalnizca Avrupa’da ki
"kalite garanti isareti" olmaktan c¢ikarak, miilkiyet haklarma konu olmustur. Dolayisi ile
giiniimiizde artik kiiresel bir olgu olarak; kalitesi, iinii veya diger karakteristik 6zellikleri
belirli olan bir cografi kokenden kaynaklanan iiriinleri tanimlayan bir fikri miilkiyet hakki
olarak kabul edilmektedir (Bilgic ve ark, 2019).
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Tirkiye’de 1995°te Avrupa Giimrikk Birligi’'ne uyum c¢ercevesinde bir kanun hiikmiinde
kararname, Aralik 2016’da da 6769 sayili kanun ¢ikartilarak koruma altina alinmistir (Bilgig
ve ark, 2019).

6769 sayili kanunla baglantili olarak yiiriirlige giren 2018 yil1 “Amblem Yonetmeligi" ile
yeni bir asamaya ulagmis bulunmaktadir (Tekelioglu, 2019). Bu yonetmelige gore tescilli
cografi isaret ile birlikte amblemin kullanimi zorunludur ve iiriin veya ambalaj iizerinde
kullanilir. Uriiniin kendisi veya ambalaj1 iizerinde kullanilamadig1 durumlarda ise isletmede
kolayca goriilebilecek sekilde kullanilir (Anonim, 2018).

Tiirkiye’de giincel rakamlara gbére su anda toplam tescil sayist 1250, toplam islemlerine

devam eden 687 bagvurusu yapilmis cografi isaret bulunmaktadir (TPMK, 2022a).

Cografi isaretlerin hem ireticiyi hem de tiliketiciyi haksiz rekabete karsi korudugunu
sOylemek miimkiindiir. Ayn1 zamanda, {iriiniin kokeni ve kalitesi hakkinda tiiketicilere bilgi
verirken, yeni isgiicii olusturarak kirsal bolgelerden gogii azaltmasi ve bu bolgelerin
kalkinmasi1 saglamasi, bununla birlikte dogal kaynaklar, ¢evre ve tarimsal iretimde
siirdiiriilebilirlige ve turizmin gelismesine de katki saglamaktadir (YUCITA, 2021).

1.2. Kahramanmaras Hakkinda Bilgiler

Ulkemizin 11. biiyiik ili olan Kahramanmaras 14.346 km?’lik yiiz6l¢iimiine sahiptir (Ced ve
Cevre Izinleri Miidiirliigii, 2022). Komsusu durumundaki iller Sivas, Kayseri, Adana, Malatya
Adiyaman, Osmaniye ve Gaziantep’tir (Kahramanmaras Belediyesi, 2005).

Kahramanmaras Il Tarrm ve Orman Miidiirliigii 2021 Yili Faaliyet Raporuna gore
Kahramanmaras 359.362 hektar tarim ve 180.853 hektar cayirlik-meralik araziye sahiptir. il
genelinde 6nemli miktarda zirai iretim yapilmaktadir (Bilir, 2021).

Kahramanmaras biiyiik bir boliimii ile Dogu Akdeniz Bélgesinde yer alir ancak Giiney Dogu
Anadolu ve Dogu Anadolu boélgelerinin kesisim notasinda bulunmasi sebebi ile degisik iklim
karakteristiklerine sahiptir. Genellikle ilde Akdeniz iklim 6zellikleri hakimken kuzey
ilcelerinde karasal iklim oOzellikleri goriilmektedir (Kahramanmaras Tarim 11 Miidiirliigii,
2006).

Toplam alan biiytikliigii 556 hektar olan Kahramanmaras, Elbistan, Tiirkoglu OSB olmak
iizere li¢ tane faal OSB, yapim asamasinda bir, planlama asamasinda da iki tane OSB
bulunmaktadir (DOKA, 2019).

Kahramanmaras yatirimlarin desteklemesi sisteminde gore 5. Bolgede yer almakla birlikte
yatirmin OSB’lerde yapilmasi durumunda en {ist diizey olan 6. diizeyden tesvik
aliabilmektedir. Bunun yaninda ¢aligma yas araliginda bulunan niifusun oran1 %68’tir ve bu

{iretken niifusun isgiiciine dahil edilmesi yatirimlar1 giiclii hale getirebilir (DOGAKA, 2018).

Kahramanmaras’in cografi isaretli tirtinleri Cizelge 1.2.1°de verilmistir.
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Cizelge 1.2.1. Kahramanmaras cografi isaretli {irtinler, cografi isaret nevi, tescil tarihi
(TPMK, 2022c)

Uriin Ad1 Cografi Isaret Nevi Tescil Tarihi
Maras Biberi Mense Adi 2003
Maras Tarhanasi Mahreg Isareti 2012
Caglayancerit Cevizi Mense Ad1 2013
Andirn Tirsigi Mabhrec Isareti 2013
Maras Burma Bilezigi Mahreg Isareti 2014
Kahramanmaras Hartlap Bigagi Mabhrec Isareti 2017
Kahramanmarag Oyma Ceyiz Sandig1 Mahreg Isareti 2017
Kahramanmaras Yemenisi Mabhreg Isareti 2018
Maras File Nakisi Mahrec sareti 2018
Maras Dondurmasi Mabhreg Isareti 2018
Maras Coregi Mabhrec Isareti 2018
Maras Sumak Eksisi Akit Mabhreg Isareti 2018
Maras Camekani Mabhreg Isareti 2021
Maras Kelle Pagasi Mabhreg Isareti 2021
Maras Parmak/Sikma Peyniri Mabhreg Isareti 2021
Maras Rahlesi Mahreg Isareti 2021
Maras Isi/Maras Sim Sarma Mabhreg Isareti 2021
Afsin Kogovasi Sarimsagi Mense Adi 2021
Maras Eli Bogriinde / Maras Yanyana Mabhreg Isareti 2022
Andirin Andiz Pekmezi Mabhreg Isareti 2022
Maras Giilii Motifi Mabhreg Isareti 2022
Maras Ravanda Serbeti Mabhreg Isareti 2022
Maras Bakir El Islemesi Mabhreg Isareti 2023
Maras Samsasi Mahreg Isareti 2023
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2. ARASTIRMA ve BULGULAR
2.1. Iriskit/Et sucugu

2018/52 No’lu Tiirk Gida Kodeksi Et, Hazirlanmis Et Karisimlar1 ve Et Uriinleri Tebligi’nde
sucuk su sekilde tanmimlanmistir: Biiyiikbas ve/veya kiigiikbas hayvan karkas etlerinin ve
yaglariin kiyilarak lezzet vericiler ile karistirildiktan sonra dogal veya yapay kiliflara
doldurularak belirli kosullarda fermentasyon ve kurutma islemleri uygulanarak kesit yiizeyi

mozaik goriiniimiinde olan 1s1l islem uygulanmamis fermente et {irtinii olarak tanimlanmistir
(Anonim, 2019).

Kahramanmaras ve ilgelerinde yerel agizda et sucugu, iriskit olarak adlandirilan geleneksel
yontemle fermente sucuk iiretimi yapilmaktadir. Uretimine genellikle Kasim ay1 sonlarinda
baslariz, sigir eti kullaniriz ete hayvansal yag, tuz, sarimsak ve ¢esitli baharatlari ilave ettikten
sonra tiim malzemeler iyice karigana kadar karistiririz elde ettigimiz karigimi dogal
bagirsaklara doldurup agik havada yaklagik on giin siire ile istenen tadin olusmasi igin
bekletiriz.!

(X3

TPMK verilerine gére kurum tarafindan Kahramanmarag’tan irigkit icin 2019 yilinda ‘‘alia
keyf-et irigkit’’, ‘‘maras et sucuk’’ marka adlar1 olarak iki adet, 2022 yilinda ‘‘keyfet irigkit’’
marka adi olarak bir adet olmak iizere toplamda ii¢ adet marka tescil basvurusu kabul
edilmistir. Bagvurulardan ikisi gergek kisi tarafindan biri Kahramanmaras Kasaplar Esnaf

Odasi tarafindan tiizel kisilige haiz olarak yapilmistir (TPMK, 2022d).

2019 yilinda Kahramanmaras Biiyliksehir Belediyesi’nin festival sahipligini tstlendigi 1.
Iriskit Festivali Kahramanmaras Yedi Kuyular Kayak merkezinde gerceklestirilmis ve 18
Subat 2023 tarihinde 4. Festivalin yine ayn1 yerde baglamasi planlanmustir.

Cizelge 1.2.1.” de gosterildigi gibi Maras Biberi ve Afsin Kogovast Sarimsagi cografi isaretli
tirtinlerdir ve bunlar geleneksel Et sucugu/iriskit tiretiminde kullanilan bilesenlerin iginde yer

almaktadir.

! Mehmet Mustafa CINKI, 2022. SézIii gériisme. Umay Baharat Dulkadiroglu Mahallesi Ulucami Yani
Elbistan/Kahramanmaras
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Cizelge 2.1.1. Afyonkarahisar, Kayseri, Kahramanmaras illerinde biiyiikbas hayvan
varligindaki degisim ve mezbahacilik, etin islenmesi ve saklanmasi alt sektorii
tesvik belgesi sayisi ile imalat sanayi alt sektorleri siralamasi (Tarim ve Orman
Bakanligi Strateji Gelistirme Baskanligi, 2021,2022a,2022b; Sanayi ve Teknoloji
Bakanligi, 2019)

Biiyiikbag hayvan Mezbahacilik, etin Imalat sanayi alt
il varligindaki (bas) islenmesi ve saklanmasi sektorleri
degisim alt sektorii tesvik Siralamasi
(2002-2021) belgesi sayisi
(2001-2019)
Afyonkarahisar +%104,1 14 2
Kayseri +%110,5 7 25
Kahramanmaras + 9%109,8 9 12

Calismamiz dahilindeki et sucugu/irigkit et iriinleri isleme imalat alt sektorlerindendir.
DOGAKA nin (2018) calismasinda 86 yatirim konusu iginde bu alt sektorlerde yer almaktadir
ve ayrica bu sektorler Kahramanmaras’ta Bolgesel Tesviklerden Yararlanabilen Sektorler
icinde isaret edilmektedir. Cizelge 2.1.1°de goriilebilecegi lizere Kahramanmaras 2001-2019
doneminde mezbahacilik, etin islenmesi ve saklanmasi alt sektoriinde 9 tesvik belgesi almig
ve 2002-2021doneminde Biiyiikbas hayvan varligindaki (bas) pozitif degisim sucuk pazarinin
onemli payini alan Afyonkarahisar ve Kayseri illerine yakin bir degerle %109,8 olmustur.

Kahramanmaras’ta mezbahacilik, etin islenmesi ve saklanmasi alt sektoriine yonelik
yapilacak yatirimlarin artmasi ve katma degerli iiriinlerin iiretilmesi halinde sucuk {iretiminde
artis ve ekonomik gelisme goriilmesi miimkiin olabilecektir. Kahramanmaras’a 6zgii olarak
yapilacak et sucugu iiretimlerinde markalagsmanin triine olan giliveni artirmasi, diizenlenen
festivalin sinerjik etkisinin iiriin bilinirligini artirmasi, yararlanilmasi durumunda e-ticaretin
iiriine ulasmada saglayacagi kolayligin tiiketim oranini artirmasi miimkiin goriilebilmektedir.
Bu durum Kahramanmaras’in sucuk pazarinda yer ederek pazardan pay alabilmesini ve
dolayisi ile ilin ekonomisine katki vermesini saglayabilecektir

2.2. Elbistan Tarhanasi

Tiirk Standartlart Enstitiisii 2004 tebligine gore tarhana ‘‘bugday unu/kirmasi, irmik veya bu
iirlinlerin karigimi ile yogurt, biber, domates, sogan, tuz, aroma verici ¢esitli bitkisel tiriinlerin
karistirthp yogrulduktan ve fermentasyona birakildiktan sonra kurutulmasi, 6giitiilmesi ve
elenmesiyle elde edilen besin degeri oldukga yiiksek bir gida maddesi’’ olarak
tanimlanmaktadir (Anonim, 2004).

Kahramanmaras Ilinin kuzeydogusun da yer alan Elbistan; Ceyhan nehrinin baslica kollarinin
birlestigi, verimli arazilere sahip Tiirkiye'nin doérdiincii biiylik ovasi olan Elbistan Ovasi
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iizerinde Sardagimin (2300 m) eteklerinde kurulmustur. Dogu Anadolu Bolgesinin Yukari
Firat Béliimii'nde, Akdeniz, I¢ Anadolu ve Dogu Anadolu Bélgelerinin kesistigi noktada
yiiksek daglarla kusatilmis, olan Elbistan, ekonomik ve cografi bakimdan Ilin en biiyiik Ilgesi
olma 6zelligini korumaktadir (Kahramanmaras Valilligi, 2022a).

Maras tarhanasindan daha az bilinirlige sahip Elbistan il¢esinde yapilan organoleptik
ozellikleri ile farklilik arz eden Elbistan tarhanasi geleneksel olarak {iiretilen yerel bir iiriindiir.

Elbistan’da Temmuz-Agustos aylarinda imece usulii ile yaptigimiz Elbistan tarhanasi her evin
kighk erzakinda mutlaka bulunur. Yapilirken "katik" (biriktirilmis ayran) olarak
adlandirdigimiz bilesen yayiklarda tereyagi elde edildikten sonra kalan kismin biriktirilmesi
ve 1slak bezlere konularak siizdiiriilmesi ile elde edilirdi. Bu sekilde yapilan tarhanada ¢ogu
kisinin sevmedigi o rahatsiz edici koku olmaz, corbasi cok daha rahat igilir. 2

Elbistan tarhanasi iiretiminde kullanilan dévme, yazlik bugdaylarin degirmende doviilmesiyle
elde edilir. Uretim iki yontemle yapulir.

[k yontemin is akis semasi Sekil 2.2.1°de verilmistir.

Doéviilmiis bugday — Su ilavesi (1/1) — Lapa olugsumuna kadar kaynatma —
Serme,sogutma — Biriktirilmis ayran (%1 tuzlu-1,75 d6gme/ ayran ) + un (3,5 d6gme/un)

— Fermantasyon (Islatilmis bez torbalarda) — Sikarak sekil verme — Kurutma

Sekil 2.2.1. Elbistan tarhanasi tiretim asamalar1 (Altun, 2015)

2. yontemde dovmeler onceden hazir edilmis olan yogurtla iyice karistirilir, yogrulur ve
karigim 1slatilmis bezlere konularak ve karisimin {izeri tamamen kapatilarak sermenin
isleminin yapilacag1 vakte kadar 3-5 giin bekletilir. Temiz bezler iizerine elle sikim yaparak
serilen iiriinler 3-5 giin gilineste bekletildikten sonra uygun paketleme ile tiiketime hazir hale
getirilir.

Yukarida isaret edildigi gibi mahreg isareti kapsaminda tescillenmis olan Maras tarhanasi
Kahramanmaras’ta Biiyiiksehir Belediyesi Isletme ve Istirakler Sube Miidiirliigi’ne kayith
olarak faaliyet gosteren yaklasik 500 yerel isletmeden elde edilen bilgiler ve yerel halkin
liretim agma girmis oldugu sayisal verilere gore; iiretim yaklagik 25 bin tondur. Bunun

yaklagik 15 bini Tiirkiye pazarinda 10 bini ise uluslararasi pazarlarda yerini bulmaktadir
(Orak, 2019).

Bu bilgiler ve Kahramanmaras’in Bolim 1.2.° de belirtilen ekonomik giicli yanlarina
dayanilarak Kahramanmaras’in cografi isaretli Maras tarhanasi {iretimi ile kazandigi

2 Yiikselen OZKAN, 2022. Sézlii gdriisme. Cigdem Sokak Ozer Apt. No:2/4 Elbistan/Kahramanmaras
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sektordeki yatirim, liretim ve pazarlama tecriibesini Elbistan tarhanasi iiretimine aktarmasi
durumunda ilin ekonomisinde gelisme olacagini sdylemek miimkiin olabilmektedir.

2.3. Elbistan Kelle Peyniri

Telemesi peynir alti suyunda haslanarak iiretilen bolgenin peynirciliginde éneme haiz bir
peynirdir. Esas itibari ile iiretim koyun siitli ile yapilsa da yetersizliginde kegi ve inek siitii
koyun siitii ile karistirilarak kullanilabilmektedir (Altun ve Kose, 2014).

Cok eski zamanlardan beri iiretildigini bildigim Elbistan peynirini baskiya alinmis haliyle
May1s ve Haziran satin alip, olarak evlerde tuzlanir, haslanir ve salamuraya koyariz. Esasen
koyun siitiiyle yapilir ancak biraz kokulu oldugu i¢in ke¢i ya da inek siitiinden yapilan1 tercih
ediyoruz. Kahvaltilarda rende yaparak ya da dograyip 1lik suda bekletip sonrasinda siizerek iki
sekilde kullaniriz. Eskiden sadece agik (yufka) ekmek olurdu ve biz de rende ya da dilim
hazirlanmis peyniri sulanmis agik (yufka) ekmek icinde sade, cemenle ya da tereyag ile
birlikte tiiketirdik. Simdilerde agik (yufka) ekmek, pide ekmegi, somun ekmegiyle
tiiketiyoruz. Yapacagimiz her tiirliit hamur isinde bu peyniri kullaniriz ve peynirin taze yani
tuzlanmamis halinden peynirli ¢orek, peynirli un helvasi yapariz. Eskiden kiiplere simdi
bidonlara basilan peynirlerin yag1 bidonlarin {ist yiizeyinde birikir ve biz bu yagi kullanilarak
Elbistan ketesi yapariz. Pratik bir yemek olarak adlandirabilecegim pisikomaci yine

peynirimizle yaptigimiz bir yemektir. 3

Altun (1995)’a gore Elbistan Kelle Peyniri iiretim agamalar1 Sekil 2.3.1’de verilmistir:

Cig siit (bakir kazanlarda) — Maya ilavesi (100 kg siit /8-10 ml maya) —Fermantasyon —
Pihtinin eldesi i¢in baskilama — Tuzlama — Haslama (Peynir alt1 suyunda) — Basma —

Tuzlu su ilavesi — Piyasaya arz (Dogrudan kelle halinde ya da basili halde)

Sekil 2.3.2. Elbistan Kelle peyniri geleneksel iiretim akis semasi (Altun, 1995).

Bu peyniri Kahramanmarag’ta ve g¢evre illerde liretilen diger peynirlerden ayiran en 6nemli
fark, elde edilen pihtinin kiiciik bez torbalarda ayr1 ayri siiziilmesi, haslama igleminin peynir
alt1 suyunda yaklasik 30 dakika siirmesi ve elle sekil verilmemesidir (Golge, 2009).

Kahramanmaras’in merkez ilgelerden sonra yiiz6l¢imii ve niifus bakimindan en biiytik ilcesi
(Kahramanmaras 11 Kiiltiir ve Turizm Miidiirliigii, 2022) olan Elbistan 2009 yilinda kurularak
tiizel kisiligini kazanan 112 hektarlik OSB alanina sahiptir ve bolgede toplam 59 Sanayi
parseli bulunmaktadir (Elbistan Ticaret ve Sanayi Odasi, 2022).

3 Ayse Canan Géztasl, 2022. Szl gériisme. Ciftlikkéy Mahallesi Tulipa Park Sitesi 2/3 Yenisehir/Mersin.
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Bu olanaklar ¢ergevesinde ilcede gergeklestirilen peynir iiretiminin markalastirilmasi ve
iretimlerin endiistriyel bir sekilde gergeklestirilmesi ilgenin ve ilin ekonomisine katki
saglayabilecektir.

2.4. Helete Peyniri

Helete, Akdeniz bolgesinde yer alan Kahramanmaras’in Caglayancerit il¢esine bagli bir
kasabadir. Rakimi 1150 metre olup bir vadide yerlesmis olan kasabanin koyleri genelde
daglik araziye sahiptir. [lcede Akdeniz iklimiyle karasal iklim arasinda gecis 6zelligi tasiyan
iklim tipi hakimdir. Yaz mevsimi sicak ve kurak kis ve mevsimi soguk ve kar yagisli, baharlar
ise 1lik ve yagislidir (Kahramanmaras Valilligi, 2022b).

Kahramanmaras iline ait olan ve 2021 yilinda mahreg isareti kapsaminda tescillenen peynir
Maras Parmak/Sikma Peyniridir. Maras Parmak/Sikma Peyniri, pastorize edilmis
inek/keci/koyun siitlerinden veya bunlarin karisimindan iretilen, sicak suda iki parmak
(yaklasik 2-3 cm) genigliginde sekil verilen bir peynirdir (TPMK, 2022¢).

Helete’de genellikle hayvancilikla ugrasilmaktadir ve genellikle keci yetistiriciligi yapilmakta
ve elde edilen siitler peynir yapilarak degerlendirilmektedir. Helete peyniri {iretiminin zamani
aralig1 Mart-Eyliil aylar1 olup, tam yagl ¢ig kegi siitiinden telemesi haglanarak tiretilmekte ve
genellikle olgunlastiktan sonra tiiketilmektedir. Helete peynirinin geleneksel {iretim agamalari
Kiipelikiling’a (2020) gore sozlii kaynak Hoplamaz (2019) su sekilde belirtmistir.
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Cig Kegi Siitii (yaklasik 35°C’de)

l

Bakir Kazanlara Stizme

l

Rennet flavesi

l

Pihtinin Kesilmesi

l

Pihtinin Bez Torbalara Konmasi

l
Baski Uygulama (Yaklasik 10 saat)

!

Baskidan Alinip Telemenin Kesilmesi

!
Peynir alt1 Suyunda Telemenin Haslanmasi (80-90°C’de)

!
Elle Sikilarak Sekil Verme

!

Soguma Sonras1 Tuzlama (%1°lik)

!
Salamuraya Alma (Ertesi Giin)

Sekil 2.4.3. Helete peyniri geleneksel tiretim akis semasi (Kiipelikiling, 2020)

Kahramanmaras’ta cografi isaretli Maras dondurmasi tiretiminde Kahramanmaras ili sinirlari
icinde yetisen kekik, keven, siimbiill ve ¢igdem gibi ciceklerle beslenen ke¢i siitleri
kullanilmaktadir (TPMK, 2022f). Bu durum kegi siitii tretimini destekleyen bir etki
olusturmaktadir. Yukarida deginildigi gibi TUIK verilerine gore, Kahramanmaras 2021
Yilinda Tiirkiye’de Kecgi Sayisi ile 4. Sirada yer almaktadir ve kiiciik bas hayvan varligi
yillara gore artma egilimi gostermistir (Bilir, 2021).

Cizelge 2.1.1.’ye gore Kahramanmaras Ilinde 2001-2019 déneminde siit iiriinleri imalat1 alt
sektorii 28 tesvik belge sayist ile en ¢ok yatirim yapilan imalat sanayi alt sektorleri

siralamasinda 7. siradadir.

Bu bilgilerin 151¢inda Kahramanmaras’in cografi isaretli Maras Dondurmast ve Marag
Sikma/Parmak Peyniri {iretimi ile kazandigs siit tirlinleri imalati sektordeki yatirim, liretim ve
pazarlama tecriibesini Helete Peyniri {iretimine aktarmasi ve Helete Peynirinin cografi
isaretlenmesi durumunda olusmasi beklenen talebin de etkisi ile ilin ekonomisinde gelisme

olacagini séylemek miimkiin olabilmektedir.

Cig Siit — Kaynatma (1saat) — Sogutma (32-35 °C) — Ayran ilavesi —

Proceedings Book 257 www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON INNOVATION TECHNOLOGIES & ENGINEERING-VII
April 26-27, 2023

Pihtinin olugmasi, dinlendirilmesi (15 dk.) — Pihtinin sepetlere alinarak siiziilmesi —
Hafif baskilama — Tuzlama (her iki yiizey-%3) —
Bekletme (4°C’de 1 giin, yiizey sertlesmesi igin)

! !
Thtsiileme yaparak Titsiilemeden depolama
(25°C’de soguk dumanlama kayin,giirgen,mese odunu ile) (4-6 °C’de)

Sekil 2.5.4. Helete peyniri geleneksel iiretim akis semasi (Geng, 2019)

Aydmol’un (2010) bildirdigine gore, Kamber (2005) Endiistriyel Cerkez peyniri liretimine ait
is akis semas1 asagidaki gibi vermistir.

Cig Siit — Pastdrizasyon (65°C’de 30 dak.) — Mayalama sicakligina sogutma (30-32°C) —
Maya ilavesi ve mayalama — Siitiin pithtilastirilmasi (45 dk.) — Pihtinin kesilmesi —
Baskilama ve suyun ayrilmasi— Fermantasyon (10-16 saat) — Haslama (70°C’de 2 dak.) —

Yogurma — Dinlendirme — Tuzlama (10 giin alt iist edilerek ya da %15 salamurada)

Sekil 2.5.2. Helete peyniri geleneksel tiretim akis semast (Aydinol, 2010)

Endiistriyel olarak iiretilen peynirlerde isleme islemi, endiistriyel agidan zor bir islem olarak
goriilen odun atesi ile tiitsiisliyle isleme yerine yerine dogal veya yapay sivi tiitsli aromast
iceren havuzlara daldirma ve/veya firnlama ya da karamelizasyon yontemleri ile
yapilmaktadir (Sigramaz, 2021).

Goksun’un Cerkez koylerinde yerel olarak iiretilen Cerkez peyniri iiretimi gittik¢e azalan bir
peynir. Yapiminda disarida bekletilerek eksitilmis ayran kullanilir, olusan piht1 kiiclik
sepetlerde siiziiliir, Peynir hayvan sahibi her ailede yapilir, siizdiiriildiikten sonra pencere
kenarlarinda iistiine elek kapatilarak cevrilerek kurutulur. Endiistriyel iiretimi hi¢ yapilmadi,
ancak internet araciligi ile donem donem satis yapan Cerkezler olmustur. Taze olarak
tiiketilebilse de daha ¢ok acik havada kurutulmus ¢esidi sevilerek yenmektedir. *

Kahramanmaras’in geleneksel bir degeri olan Cerkez peyniri cografi isaretleme alabilecek
potansiyele sahip bir iirlin olarak degerlendirilebilir. Cografi isaretle {iriin bilinirligi artirilarak
talep olusturulabilmesi halinde ve yararlanilabilecek endiistriyel tesvik destekleri ile de tiriin
ekonomiye kazandirilabilecektir.

4 Faruk AZGIT, 2022. SézIi gériisme. Viransehir Mahallesi Yunus Sitesi D 10/20 Mezitli/Mersin
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3. SONUC

Koklii tarihi ve farklilik arz eden cografi 6zellikleri ile genis bir yerel iiriin yelpazesine sahip
olan Kahramanmaras, yapilacak calismalarla cografi isaretli {irlin sayisini artirabilecek ve
bunun sonucunda olusmast muhtemel talep artisini karsilamak {izere endiistriyel Olgekte
yapilacak yatirimlar igin altyapiy1 destekleyebilecek sanayi tecriibesi, tarimsal ve hayvansal
iiretim kapasitesi, isglicii zenginligi, tesvik destekleri gibi gii¢lii yonlere sahip bir il olarak
biiyiik ¢apta ekonomik deger olusturabilecektir.
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PHYSICOCHEMICAL AND TEXTURAL PROPERTIES THROUGHOUT THEIR SHELF
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OZET

Ulkemize 6zgii geleneksel gidalar igerisinde siit iiriinleri oldukca énemli bir yere sahiptir.
Yogurt baslica geleneksel fermente siit iiriinlerimiz arasindadir, degisen ve gelisen diinya
kosullarinda insanlarin daha saglikli olma diisiincesiyle fermente iriinlere artan talep
dogrultusunda yogurt tiiketiminde ciddi bir artis s6z konusudur. Bu artig starter Kiiltirlerini
ithal olarak disardan alan bir iilke igin artan doviz kurlar1 ile maliyet anlaminda ¢ok
kiilfetlidir. Bu yiizden bu ¢alismada Konya ilinin koylerinden toplanan yogurtlardan izole
edilen, fenotipik ve genotipik olarak tanimlanan Streptococcus thermophilus suslarinin
teknolojik performanslar1 belirlenerek ticari {iretime uygunluklarinin tespit edilmesi
amaglanmistir. Bu amaca yonelik alt1 farkli S. thermophilus susu segilmis ve bir Lactobacillus
delbrueckii subsp. bulgaricus susu ile kombine edilmistir. Kontrol grubu olarak da ticari S.
thermophilus ve Lb. delbrueckii subsp. bulgaricus suslariyla yogurt iiretilmistir. Uretilen
yogurtlara 1., 7., 14., ve 28. giinlerde, pH, titrasyon asitligi (%), sineresis (%), su tutma
kapasitesi (%) ve duyusal analiz uygulanmistir. Yogurt bakterilerinin depolama boyunca
gelisimlerinin devam etmesi sonucu pH degerlerinde azalis ve buna bagli olarak titrasyon
asitligi degerlerinde bir artis s6z konusudur. Depolama boyunca pH degerlerleri 3,90- 4,51,
titrasyon asitligi degerleri %1,07- 1,43 arasinda degisiklik gdstermistir. Su tutma kapasitesi
tim depolamalar goz Oniine alindiginda %47,90- 56,00 degerleri arasindadir. Fakat
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beklenenin aksine sineresiste depolama boyunca bir artis gézlemlenmemistir Duyusal analiz
kapsaminda renk-goriiniis, koku, kivam, tat ve genel kabul edilebilirlik parametreleri
incelenmistir. Renk-goriiniis, koku ve kivam parametrelerinde tiim yogurtlar benzer puanlari
almistir. Tiiketiciler icin en Onemli parametrelerden biri olan tat parametresi kontrol ile
kiyaslandiginda 7. giinde B ve C yogurdu 6ne ¢ikarken, 14. ve 28. giinde en begenilen yogurt
B yogurdu olmustur. Son olarak, panelistlerin genel kabul edilebilirlik olarak
degerlendirmelerinin iginde tiim depolamalara bakildiginda B yogurdu en yiiksek puanlari
alan yogurt olmustur. Diger analizler de goz oOniine alindiginda B yogurdunun iiretiminde
kullanilan yerli S. thermophilus bakterisi ticari kiiltiir olarak kullanilabilecek bir bakteri olarak
one ¢ikmustir.

Anahtar Kelimeler: Fermente siit tirinleri, S. thermophilus, Yerli starter kiiltiirler, Yogurt

ABSTRACT

Dairy products have a very important place among the traditional foods unique to our country.
Yoghurt is among our main traditional fermented milk products. In the changing and
developing world conditions, there is a serious increase in yoghurt consumption in line with
the increasing demand for fermented products with the thought of people being healthier. This
increase is very expensive in terms of cost with increasing exchange rates for a country that
imports starter cultures from abroad. Therefore, in this study, it was aimed to determine the
suitability for commercial production of Streptococcus thermophilus strains isolated from
yoghurts collected from the villages of Konya province and defined as phenotypic and
genotypic. For this purpose, six different S. thermophilus strains were selected and a
Lactobacillus delbrueckii subsp. bulgaricus strain. Yoghurt was produced with commercial S.
thermophilus and Lb. delbrueckii subsp. bulgaricus strains as a control group. pH, titration
acidity (%), syneresis (%), water holding capacity (%) and sensory analysis were applied to
the produced yoghurts on the 1st, 7th, 14th, and 28th days. As a result of the continuation of
the development of yogurt bacteria during storage, there is a decrease in pH values and an
increase in titration acidity values accordingly. During storage, pH values varied between 3,90
and 4,51, and titration acidity values between 1,07% and 1,43%. The water holding capacity
is between 47,90%- 56,00% when all storages are taken into account. However, contrary to
expectations, no increase in syneresis was observed during storage. Color-appearance, odour,
consistency, taste and general acceptability parameters were examined within the scope of
sensory analysis. All yoghurts got similar scores in color-appearance, odor and consistency
parameters. When the taste parameter, which is one of the most important parameters for
consumers, was compared with the control, B and C yoghurt came forward on the 7th day and
B yoghurt was the most popular on the 14th and 28th days. Finally, among the panelists'
evaluations of general acceptability, when all storages were examined, B yogurt was the
yogurt with the highest scores. Considering other analyzes, the native S. thermophilus
bacterium used in the production of B yoghurt stood out as a bacterium that can be used as a
commercial culture.

Keywords: Fermented dairy products, Native starter cultures, S. thermophilus, Yoghurt
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OZET

Son ylizyilda Diinya niifusu ¢ok hizli bir sekilde artis gostermistir. Sadece gegen son yiizyila
bakacak olursak 1900’lii yillarin basindan 2000°1i yillarin basina kadar niifusta meydana gelen
bliylime tiim insanlik tarihi boyunca meydana gelen biiylimenin {i¢ kati kadardir. Bu hizli
niifus artisina karsin dogal kaynaklar ayni sekilde artis géstermemistir. Dolayisiyla bu stirecte
insanlarin yasamlarin1 saglikli bir sekilde devam ettirilebilmesi i¢in yeterli gida kaynagina
ulagmasi1 gereklidir. Aksi takdirde insanoglu gelecekte ciddi bir gida kitlig: tehlikesi ile karsi
karstyadir. Konunun énemini kavrayan uzmanlar alternatif gida kaynaklarmin tespit edilmesi
ve halihazirda tiretimi yapilan gidalardan arta kalan {riinlerin tekrar insanlarin kullanimina

kazandirilmasi amaciyla g¢esitli calismalar yapmaktadirlar.

Bu alanda yapilan ¢alismalardan birisi de su iirlinleri isleme endiistrisinden arta kalan yan
driinlerin  teknolojik islemlerden geg¢irilmek suretiyle gida katki maddesi olarak
kullanilmasidir. Diinya genelinde yillik olarak yetistirilen ve avlanan su iirlinlerinin toplami
yaklasik olarak 178 milyon tondur. Elde edilen bu iiriinler farkli sekillerde islendikten sonra
tiketime sunulmaktadir. Isleme sirasinda bazi iiriinlerde %70’e kadar varan kisim
atilabilmektedir. Yillik olarak elde edilen su {riinlerinin miktart g6z Oniinde
bulunduruldugunda c¢ok biiylik miktarda yan {iriinlin ortaya c¢iktifi goriilmektedir. Su
iriinlerinde Ozellikle baliklarda yan iiriin olarak degerlendirilen kisimlar kafa, kil¢ik, i¢
organlar, deri ve puldur. Bu yan iiriinler uygun sekilde islendigi takdirde insan beslenmesi i¢in
onemli fonksiyonlar1 olan mineral maddeler, coklu doymamus yag asitleri, lipidler, vitaminler,
proteinler ve karotenoidler gibi maddeler elde edilebilmektedir. Bu c¢aligmada farkli su
tirtinleri orijinli kaynaklarin iglenmesi sirasinda ortaya ¢ikan yan {riinler ve bu yan iiriinlerin
uygun tekniklerle islenmesi ile birlikte elde edilebilecek biyoaktif bilesikler hakkinda bilgi

verilmeye caligilmistir.

Anahtar Kelimeler: Su Uriinleri, Yan Uriin, Biyoaktif Bilesikler.
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ABSTRACT

In the last century, the world population has increased very rapidly. If we only look at the last
century, the growth in population from the beginning of the 1900s to the beginning of the
2000s is three times the growth that has occurred throughout human history. Despite this rapid
population growth, natural resources did not increase similarly. Therefore, in this process,
people must reach sufficient food sources to continue their lives healthily. Otherwise,
humankind faces the danger of a severe food shortage in the future. Experts, who understand
the importance of the subject, carry out various studies to identify alternative food sources and
bring the products left from the already-produced foods back to the use of people.

One of the studies in this area uses by-products left over from the seafood processing industry
as food additives by undergoing technological processes. The total amount of fisheries grown
and fished annually worldwide is approximately 178 million tons. These products are offered
for consumption after being processed in different ways. During processing, up to 70% of
some products can be discarded. Considering the amount of fishery products obtained
annually, it is seen that a substantial amount of by-products occurs. The parts considered by-
products in fishery products, especially fish, are the head, fish bone, viscera, skin, and scales.
If these by-products are appropriately processed, substances such as minerals, polyunsaturated
fatty acids, lipids, vitamins, proteins, and carotenoids can be obtained, essential functions for
human nutrition. This study has tried to give information about the by-products that occur
during the processing of sources of different aquaculture origins and the bioactive compounds
that can be obtained by processing these by-products with appropriate techniques.

Keywords: Fisheries, By-Products, Bioactive Compounds.

GIRIS

Balik eti igerigindeki yiiksek kaliteli proteinler, dengeli miktarda esansiyel amino asitler,
yiksek diizeyde yagda ¢Oziinen vitaminler (6zellikle A ve D vitamini), esansiyel makro ve
mikro mineral maddeler (iyot, magnezyum, fosfor ve selenyum) nedeniyle insan
beslenmesinde 6nemli bir yere sahiptir (Al Khawli ve ark., 2019). Yiiksek oranda besleyici ve
katma degerli bilesenleri nedeniyle insan sagliginin diizgiin calismasi1 ve iyilestirilmesinde
onemli roller oynamaktadir (Fang ve ark., 2018). Ornegin; yagl deniz baliklari, insanlarda
kalp — damar hastaliklart riskinin azaltilmasi konusu ile iliskilendirilen yiiksek oranda
doymamig omega-3 yag asitlerini fazla miktarda icermesi nedeniyle de ayr1 bir 6neme sahiptir
(Torris ve ark., 2018). Balik etinin besinsel bilesimini etkileyen faktorler arasinda; baligin
tiirli, yasi, cinsiyeti, sagligi, beslenme durumu ve avlanma dénemi bulunmaktadir. Fakat genel
olarak balik etindeki protein oraninin % 15 — 30 arasinda, yag oraninin ise % 0 — 25 arasinda
degistigi soylenebilir (Kundam ve ark., 2018).
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Diinya genelinde yillik su iirtinleri iiretimi yaklasik olarak 178 milyon ton civarindadir. Bunun
90 milyon tonu avlanarak ve 88 milyon tonu yetistiricilikle elde edilmistir. Diinyada su
triinleri tiretimi agisindan %35°1ik payla en biiyiik tiretici Cin’dir. Avrupa’da ise en biiyiik su
iriinleri {reticisi Norveg¢’tir (FAO, 2022). Genel olarak Diinya genelinde oldukca yiiksek
iiretim kapasitesine sahip su Tlriinleri sektoriinde her yil dogrudan insan tiiketimi igin
kullanilmayan 6nemli miktarda yan iiriin ortaya ¢ikmaktadir (Rustad ve ark., 2011). Su anda,
endiistriyel diizeyde su iiriinlerinin islenmesi nedeniyle biiyiik miktarlarda iiretilen yan iirtinler
insan tliketimi i¢in kullanilabilmektedir (Ali ve ark., 2021). Dogrudan tiiketime uygun balik
etlerinin yan triinlere orani avlanma boélgesine, mevsime, balik boyutuna ve tiire gore
degismektedir (Falch ve ark., 2006).

Ticari balik avinda kazara yakalanan deniz hayvanlar1 haricinde dogrudan balik olarak
avlanan hayvanlarin yan triinleri denildiginde kastedilen bdliimler yiizgegler, kilgiklar,
solungaglar, kafalar, deri, pullar ve i¢ organlardir (Vazquez ve ark., 2019). Bir baliktan ¢ikan
yan trlinlerin miktar1 % cinsinden belirtilecek olursa; % 12 — 18’1 i¢ organlardan, % 9 — 15’
kilgiktan, % 9 — 12’si kafadan, % 5’1 pullardan ve % 1 — 3’1 deriden olusmaktadir (Villamil
ve ark., 2017). Su {irlinlerinin islenmesinden sonra arta kalan yan tiriinlerin miktari, toplam
agirhigin %50-70'ini olusturur ve bu oran su lirlinlerinin isleme parametrelerine bagl olarak
degisim gostermektedir (Ideia ve ark., 2020)

Balikcilik sektorii yan iirlinleri, yiiksek mikrobiyal ve endojen enzim yiikleri nedeniyle gida
sektoriinde ve cevre kirliligi yoniinden 6nemli zorluklara neden olabilir. Bu durumda yan
irlinler uygun sekilde islenmez veya uygun kosullarda depolanmazlarsa hizli bozunmaya
duyarl1 hale gelir (Arvanitoyannis ve Kassaveti, 2008; Chalamaiah ve ark., 2012). Balik yan
iriinleri iki tiire ayrilabilir: Birincisi i¢ organlar ve kan gibi enzim igerigi yiiksek kolayca
bozunabilen iirlinler, ikincisi ise daha ge¢ bozunabilen kilgik, kafa ve deri gibi tiriinlerdir.
Balik yan {irlinlerinin zamaninda toplanmasi ve islenmesi, katma degeri yiiksek {irtinler elde
etmek i¢in hammadde olarak kullanilmak tizere kalitesinin korunmasinda ¢ok 6nemli bir
adimdir (Rustad ve ark., 2011). Balik iiretim, ¢ikarma ve isleme yerlerinin cografi olarak
dagildigt g6z Oniline alindiginda, balik¢ilik yan {riinlerinin daha degerli {iriinlere
dontstiiriilmesine izin verecek en iyi yonetim segeneginin, iiretimden hemen sonra yerel

olarak islemek oldugu goriilmektedir (Olsen ve ark., 2014).

Su iiriinlerinin islenmesi sirasinda elde edilen yan iiriinler, olduk¢a 6nemli miktarda besleyici
bilesenler igerir. Deniz fiiriinleri yan iirlinleri rafine edilerek, nutrasdtikler ve biyoaktif
bilesenlerin iiretimi i¢in katma degeri yiiksek bilesenler elde edilebilir. Balik proteinlerinin
islenmesi ile biyoaktif peptitler, amino asitler ve diger biyoaktif nitrojen bilesikleri
iiretebilirken, bir balik yagi rafinerisinden {iretilen balik yagi yan {iriinleri, gida takviyelerinde
kullanilmak {izere esansiyel uzun zincirli, ¢oklu doymamis yag asitleri konsantreleri,
eikosapentaenoik asit (EPA) ve dokosaheksaenoik asit (DHA) iiretimi i¢in hammadde olarak
kullanilabilir (Kim ve Mendis, 2006; Harnedy ve FitzGerald, 2012). Bu bilesenler basta gida
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endiistrisi olmak tiizere farmasotik, kozmetik ve nutrasotik endiistrilerinde onemli igerik
kaynaklaridir (Singh ve ark., 2016; Sidhu ve Zafar, 2018; Zamora-Sillero ve ark., 2018).

SU URUNLERI ATIKLARINDAN ELDE EDILEN BiYOAKTIF BiLESIKLER

Su iiriinlerinden elde edilen yan iirlinler yaklasik % 10-20 oraninda protein igermektedir
(Zamora-Sillero et al., 2018) ve tipik yan iriinler olan deri, bas, kilgik, i¢ organlar ve kan
amino asitler acisindan zengindir. Bircok enzim, protein hidrolizine dahil olur ve sonug
olarak, biyoaktif peptidler, proteoglikan ve protein hidrolizatlar1 dahil olmak tizere gesitli
biyomolekiiller iiretilir. Bu biyomolekiiller arasinda, biyoaktif peptitler ve esansiyel amino
asitlerin insan sagligin1 6nemli Ol¢iide etkiledigi diistiniilmektedir (Hamed ve ark., 2016).
Deniz yan firlinleri (6zellikle balik kil¢ig1) kalsiyum, fosfor, ¢inko, selenyum ve demirden
olusur ve yaklasik % 60 oraninda inorganik mineraller igerir (Bruno ve ark., 2019). Bu
mineraller, 6zellikle kemik ve dis saglig1 icin dnemli olmakla birlikte insan saglig1 ile ilgili
kardiyovaskiiler ve immiinolojik hastaliklar1 iyilestirebildikleri i¢in nutrasotik endiistrisinde
olduk¢a 6nemli bir paya sahiptir (Jenkins ve ark., 2018).

Yan iiriin denilince ilk akla gelen iirlinlerden birisi olan balik yagi, yapisinda bulundurdugu ve
ozellikle insan sagligi lizerinde olumlu etkileri olan ¢coklu doymamis yag asitlerinden EPA ve
DHA yag asitlerini igermesi nedeniyle biiyliik 6neme sahiptir (Vazquez ve ark., 2019). Bu
coklu doymamis yag asitleri, koroner kalp hastaligi, ateroskleroz, alerjiler, hipertansiyon,
diyabet ve inflamasyon dahil olmak iizere ¢esitli hastaliklarin gériilme olasili§in1 azaltabilir
(Ciriminna ve ark., 2017). Bu yag asitleri, bebeklerin biiyiime ve gelismesinde faydali bir rol
oynar ve insan metabolizmasinda birgok onemli biyomedikal 6zellige sahiptir (Rizliya ve
Mendis, 2014) ve yem katki maddesi olarak gida, tarim, su iriinleri yetistiriciligi ve ilag
endiistrilerine biiytlik katkilar1 nedeniyle yiiksek pazar talebine sahiptir (Fiori ve ark., 2017).
Bas, i¢ organlar, deri ve su iriinleri atik suyunda 6nemli miktarda yag bulunur. Ayrica balik
yagi, insan saglig1 iizerinde sayisiz yararl etkileri olan, ila¢ endiistrisinde ana takviye kaynagi
olarak kullanilan trend bir iirlindiir (Soldo ve ark., 2019). Ayrica balik yagi A ve D vitamini
kaynagidir. Sardalya, pisi baligi ve morina karacigerinde A ve D vitaminleri bulundugundan
A vitamininin balik karacigerinde biriktigi sanilmaktadir (Al Khawli ve ark., 2020).

Kolajen

Kolajen, hayvanlarin hiicre dis1 matrisinin temel lifli ve yapisal bir proteinidir ve kikirdak,
deri, kemikler ve tendonlardaki dokularin fizyolojik fonksiyonlarina katkida bulunur
(Simpson ve ark., 2012). Kolajen, her biri belirli bir sekilde tekrar eden glisin-prolin-
hidroksiprolin  biriminden olusan {i¢ a-zincirinden olusan protein yapisinda bir
makromolekiildiir. Kolajenin termal denatiirasyonu ile elde edilen protein yapisindaki bir
diger makromolekiil ise jelatindir. Kolajenin yapisal ve islevsel ozellikleri, onu gida, ilag,
biyomedikal, deri, kozmetik ve doku miihendisligi alanlar1 i¢in ¢ok énemli bir madde haline
getirmektedir. Geleneksel olarak, kolajen ve kolajen tiirevli triinler esas olarak sigir ve domuz
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kaynaklarindan elde edilir. Bununla birlikte, Miisliimanlik ve Yahudilik inancina gére domuz
haram oldugu i¢in domuzdan elde edilen kolajen kabul edilmez. Sigirdan elde edilen
kolajende ise deli dana hastalig1 goriilme riski bulundugu i¢in kolajen bazli {iriinler konusunda
tiikketicinin giivensizligi s6z konusudur. Dolayisiyla diinya genelinde alternatif kolajen
kaynaklar1 konusunda arayis baslamistir. Bu baglamda, su firiinleri endiistrisinin yan
iriinlerinden, Ozellikle deri, kemik, pul, yilizgeg, bas, bagirsak ve kilgik gibi kisimlar,
giivenilir ve alternatif kolajen kaynaklar1 olarak dikkatleri iizerine ¢ekmistir (Bruno ve ark.,
2019).

Su iiriinleri protein hidrolizatlar

Bas, kil¢ik, i¢ organlar, karaciger, bobrekler, yumurtalar ve deri gibi su iirtinleri yan {iriinleri,
hidrolizatlarin tiretimi igin hammadde olarak kullanilabilecek onemli miktarlarda (% 10-23)
yiiksek besleyici proteinler igermektedir. Protein hidrolizatlari, amino asit kalintilar1 igeren
peptitlerin kiiciik parcalarindan olusan proteinin kimyasal (asit veya alkali) veya biyolojik
hidroliziyle elde edilen par¢alanma firiinleridir. Su {irtiinleri protein hidrolizatlari; antioksidan,
ve antidiyabetik 6zellik gosterme, anjiyotensin doniistiiriicii enzim inhibit6rii olma (Neves ve
ark., 2017) ve bagisiklik sistemini diizenleme (Hou ve ark., 2016) gibi cesitli biyoaktiviteler
gostermektedir. Ayrica bu maddelerin; su baglama, yag baglama, emiilsifiye etme, koptlirme,
kalsiyum baglama, demir baglama ve aroma Ozelliklerine sahip oldugu da bildirilmistir
(Halim ve ark., 2016). Bol biyolojik aktiviteleri ve yiiksek sindirilebilirlikleri nedeniyle
hidrolizatlar gida, farmasoétik ve kozmetik sektdrlerinde kullanilir.

Balik yag:

Balik yagi, insan beslenmesinde hayati bir role sahip olan, saglik iizerine ¢cok olumlu katkilar
bulunan ve kolay bulunabilen bir omega-3 kaynagidir. Ozellike EPA (Eikosa Pentaenoik Asit)
ve DHA (Dokosa Heksaenoik Asit) omega-3 yag asitleri denilince ilk akla gelen bilesenlerdir.
Su friinlerinden elde edilen yaglarin zengin bir vitamin (A, D ve E) ve skualen kaynagi
oldugu da iy1 bilinmektedir. Bu biyoaktif bilesenler nedeniyle balik yagmin iltithaplanma,
koroner kalp hastaliklari, obezite, alerjiler, artrit, otoimmiin bozukluklar, hipertansiyon, bazi
kanser tiirleri ve kolesterol gibi bazi saglik sorunlarmin riskini azaltmada 6nemli bir rol
oynadigi bilinmektedir (Mezzomo ve ark., 2015; Minihane ve ark., 2016; Schacky, 2003;
Sveinsdottir, ve ark., 2016). Ayrica, 6zellikle prematiire cocuklarda optimal retina ve beyin
biiytimesi, DHA alimi ile iliskilendirilmistir (Connor, 2000). Balik yag1, gida takviyesi olarak
ve farmasotik iiriinlerde yaygin olarak kullanilir. Genel olarak, balik yagi, cesitli su iiriinleri
yan iriinlerinden/atiklarindan, 6zellikle kafa kismindan, deriden, i¢ organlardan ve baligin
islenmesi sirasinda agiga ¢ikan atik sulardan ekstrakte edilebilir. Bununla birlikte, diisiik
kararlilig1 ve gli¢lii aromasi, kullanimini sinirlandirmaktadir (Bruno ve ark., 2019). Bu yiizden
uygun kosullar altinda iiretilmeli ve depolanmalidir.

Kitin ve kitosan
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Kitin veya poli B-(1-4) N-asetil-D-glukozamin, seliilozdan sonra diinyadaki en yaygin ikinci
dogal polimerdir. Kitosan (1-4)-2-amino-2-deoksi-pB-D-glukan) ise, kitinin kimyasal veya
biyolojik yontemlerle kismi deasetilasyonundan elde edilen molekiildiir. Kitin saf halde
kokusuz, tatsiz, beyaz veya sarimsi renktedir. Kitin ve tiirevleri, viicutta miikemmel bir

biyobozunurluga ve biyouyumluluga sahiptir.

Ayrica, antimikrobiyal (Alfaro ve ark., 2018), antikanser (Salah ve ark., 2013), antikoagiilan
(pihtilagsmay1 onleyici) (Vongchan ve ark., 2003), antioksidan, antimutajenik (Chang ve ark.,
2018) hipokolesterolemik anti-proliferatif (Chien ve ark., 2016) bagisiklig1 arttiric1 (Deng ve
ark., 2008) ve film olusturucu 6zellikler (Alves ve ark., 2018) gibi ¢esitli biyolojik 6zellikler
gostermislerdir. Kitin ve tiirevleri, cesitli tekno-islevsel 6zelliklerinden dolay1 birden fazla
sekilde kullanilmaktadir. Kitin gida endiistrisinde, biyolojik olarak parcalanabilen filmlerin
iiretiminde ve aroma maddesinin kapsiillenmesinde kullanilir (Muzzarelli & Muzzarelli,
2005). Kitin ayrica biyomedikal uygulamalarda cilt, kemik ve kikirdak gibi bazi dokularin
yapay olarak yeniden diizenlenmesi yoluyla yenilenmesi i¢in kitin tlirevleri kullanilmaktadir
(Parvez ve ark., 2012). Ayrica kitin ve tiirevleri ilag endiistrisinde ilag tasiyici ajan olarak da
kullanilmaktadir (Yadav ve ark., 2018). Su {irlinlerinin isleme artiklari, 6zellikle kabuklular

(karides, yengec, 1stakoz ve kril) ticari kullanim i¢in ana kitinin ana kaynaklaridir.
Karotenoidler

Karotenoidler, deniz iiriinlerinde (balik ve kabuklular) bulunan yagda ¢6ziinen ana pigmenttir.
Astaksantin (3,3-dihidroksi-p,B-karoten-4,4-dion), temel deniz iriinleri karotenoidi olarak
bilinir ve kabuklu olarak ifade edilen su triinlerinin kabuklarindaki toplam pigmentlerin %74-
98'ini temsil etmektedir (Shahidi ve Brown, 1998). Astaksantin, deniz iiriinlerinde esterler
halinde ve serbest formda bulunur. Yapisi, mikemmel antioksidan &zelliklerinden sorumlu
olan hem ketonik hem de hidroksilik fonksiyonel gruplar1 ve konjuge ¢ift bag zincirini igerir.
Astaksantin, kimyasal maddelerin neden oldugu kanserleri ve yasa bagl kas dejenerasyonunu
onlemede ¢ok onemli bir rol oynamaktadir (Yang ve ark., 2011). Ayrica, bagisiklik sistemini
giiclendirebilme ve hiicreyi negatif radyasyona kars1 koruyabilme 6zelliklerine sahiptir (Yang
ve ark., 2011). Dogal kaynaklardan elde edilen astaksantin, hem polar hem de polar olmayan
solventlerde olduk¢a ¢ok yonlii ¢oziinlir formdadir ve toksik degildir (Delgado-Vargas ve
Paredes-Lopez, 2003). Astaksantin, gida ve tip endiistrilerinde renklendirici, antioksidan ve A
vitamini Onciisii olarak yaygin bir sekilde kullanilmaktadir (Lopez-Cervantes ve ark., 2006).

Mineraller

Su iriinlerinin fileto olarak islenmesi esnasinda, biiyiikk miktarda balik kilgi1 ortaya
cikmaktadir. Balik kilgiklarinin yaklasik % 60'm1 inorganik mineraller olusturmaktadir.
Baliklardan elde edilen kilgiklar onemli kalsiyum, fosfor, ¢inko, selenyum ve demir
kaynagidir. Kalsiyum, fosfor, ¢inko ve demir gida takviyesi olarak kullanilabilir (Menon ve
Lele, 2015). Balik kilgiginin dogrudan kendisinin kullanilmasi ya da minerallerin kilgiktan saf
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olarak ekstrakte edilmesinden sonra kullanimi miimkiindiir. Balik kilgigindan elde edilecek
onemli major mineraller, 6zellikle ¢ocuklarda ve yaslilarda diisiik mineral tiikketimi nedeni ile
ortaya cikabilecek beslenmeye bagli hastaliklarin goriilme riskinin diigiik maliyetler ile
azaltilmas1 noktasinda biiyiik fayda saglayacaktir.

SONUC

Diinya genelinde hem kiiltiir ortaminda hem de avlanarak elde edilen su {irlinlerinin miktar1
olduk¢a fazladir. Olduk¢a fazla miktar ve cesitlilikte temin edilmis olan su firiinleri farkl
sekillerde islenerek tiiketicilerin begenisine sunulmaktadir. Isleme esnasinda iiriine gore
degismekle birlikte % 60 — 70’lere varan atik materyal ortaya ¢ikabilmektedir. Bu atik olarak
nitelendirilen materyaller aslinda dogru bir sekilde degerlendirildiginde insan saghig igin ve
ekonomi i¢in oneme sahip bilesenler elde edilebilmektedir. Dolayisiyla isleme sonucunda
ortaya ¢ikan materyalleri atik olarak degil yan iirlin olarak degerlendirmek daha dogru
olacaktir. Bu yan iiriinler potansiyel hammaddeler olarak degerlendirilip uygun teknolojik
yontemlerle islendiginde degerli biyoaktif bilesikler iiretilebilmektedir. Bu biyoaktif bilesikler
ise basta gida sektorii olmak iizere, saglik sektorii, kozmetik sektdrii vb. alanlarda
degerlendirilmektedir. ilerleyen siiregte farkli teknolojik ydntemlerin ve yesil teknolojilerin
kullanilmaya baslanmasi ile birlikte su {riinlerinin islenmesi sirasinda ortaya c¢ikan yan
iiriinlerden daha fazla miktarda ve daha fazla ¢esitlilikte biyoaktif bilesen elde edilmesi

mumkiin olacaktir.
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AN ALTERNATIVE DRINK FOR PEOPLE WHO CANNOT CONSUME MILK OF
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HAYVANSAL KAYNAKLI SUT TUKETEMEYEN INSANLAR ICIN ALTERNATIF BIR
ICECEK: BITKISEL SUT
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OZET

Artan egitim seviyesi, internet erisiminin kolaylig1 teknolojideki gelismelere bagli olarak
degisen hayat tarzi tliketici tercihlerini de degistirmistir. Tiiketiciler gida iirlinlerini tercih
ederken miimkiin oldugunca dogal igerikli ve az islenmis olmasina dikkat etmektedir.
Beslenme ve saglik arasindaki iligskinin ortaya konulmasi ile birlikte giiniimiiz tiiketicisi dogal
oldugu kadar fonksiyonel nitelikli gidalar1 talep etmektedir. Fonksiyonel gida iizerine yapilan
caligmalar agirlikli olarak probiyotik ve prebiyotikler iizerine yogunlagsmis olmasina ragmen
fonksiyonel niteligi olan bilesenlerin gida formiilasyonlarma eklenmesi tiizerine yapilan
caligmalar da artig gostermektedir. Gida iireticileri tiiketici talepleri dogrultusunda
fonksiyonel iirlin gelistirme calismalarint agirlik vermistir. Gida sektoriinde 6nemli bir yere
sahip olan igecek endiistrisi de tiiketicilerin beklentilerini karsilamak igin zenginlestirilmis
iirlinler ya da alternatif icecekler gelistirmektedir.

Tiikketim miktar1 g6z 6nlinde bulunduruldugunda i¢me siitii 6nemli bir paya sahiptir. Siit
bebeklik donemlerinden itibaren diizenli ve en fazla tiiketilen i¢eceklerden biridir. Basta
protein olmak {lizere igerdigi mineral ve vitaminlerde siitli beslenme agisindan degerli
kilmaktadir. Igme siitii olarak genellikle inek siitii igme tercih edilmektedir. Koyun, kegi
siitleri baskin aromalarindan dolayr daha smirl bir tiiketime sahiptir. Oncelikle laktoz
intolerans1 olan kisiler olmak iizere son zamanlarda vegan beslenenler hayvansal kaynakl
stitleri tiikketmemektedirler. Bu nedenle bitkisel bazli siitler igecek sektoriinde popiiler hale
gelmis durumdadir. Son zamanlarda bitkisel bazli siit ve siit driinleri ilizerine yapilan
caligmalar artmistir. Bitkisel bazli siitler hayvansal siitlerle kiyaslandiginda daha diisiik
glisemik indekse ve daha zengin fitokimyasal igerigine sahiptir. Ozellikle gesitli kuruyemis,
tahil ve baklagil {irtinlerinden elde edilen bitkisel kdkenli siitler ticari olarak satiga sunulmaya
baslamistir. Bu calismada bitkisel bazli siitler, liretim yontemleri, besin icerikleri ve saglik
iizerine etkileri tizerine yapilmis arastirmalar hakkinda bilgi verilmeye ¢aligilmistir.

Anahtar Kelimeler: Fonksiyonel Gida, Laktoz Intolerans, Bitkisel Bazli Siit.
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ABSTRACT

Increasing education levels, ease of internet access, and changing lifestyles depending on
technological developments have also changed consumer preferences. While consumers
prefer food products, they pay attention to containing natural ingredients and are less
processed as much as possible. With the revealing of the relationship between nutrition and
health, today's consumer demands functional as well as natural foods. Although studies on
functional food mainly focus on probiotics and prebiotics, studies on adding functional
ingredients to food formulations are also increasing. Food makers focused on developing
functional products in line with consumer demands. The beverage industry, which has an
important place in the food industry, also develops enriched products or alternative drinks to
meet consumers' expectations.

Considering the amount of consumption, drinking milk has an important share. Milk is one of
the most consumed beverages regularly from infancy. The minerals and vitamins it contains,
especially protein, make milk valuable in terms of nutrition. Bovine milk is generally
preferred as drinking milk. Sheep and goat milk has a more limited consumption due to their
dominant aroma. Especially those who are lactose intolerance, and those who have a vegan
diet lately do not consume the milk of animal origin. For this reason, plant-based milk has
become popular in the beverage industry. Recently, studies on plant-based milk and dairy
products have increased. Plant-based milk has a lower glycemic index and richer
phytochemical content compared to animal milk. In particular, plant-based milk obtained
from various nuts, cereals, and legumes has begun to be offered for sale commercially. This
study has tried to give information about the research on plant-based milk, production
methods, nutritional contents, and effects on health.

Keywords: Functional Food, Lactose Intolerance, Plant-Based Milk.

GIRIS

Son yillarda artan beslenme bilinci tliketici tercihlerinin degismesinde etkili olmustur.
Ozellikle artan egitim seviyesi, internet erisiminin kolaylasmasi, kentlesme ve buna baglh
yasam tarzindaki degisimler beslenme davraniglar1 da etkilemistir. Beslenme ve saglik
arasindaki iligki gosteren aragtirmalarin da katkisiyla giiniimiiz tiiketicisi gidalarin temel besin
ogelerini igermelerinin yaninda fizyolojik yararlar1 olmasina da nem vermektedirler. Yapilan
arastirmalar yanlis beslenmeye bagli tip 2 diyabet, mide ve bagirsak hastaliklari, kalp ve
damar hastaliklari, gida alerjileri, vb. hastaliklarda artis oldugunu gostermektedir (Gokirmakli
ve ark. 2021). Bu da beslenme saglik arasindaki iliskinin 6nemini vurgulamaktadir.
Hastaliklarin  6nlenmesi ya da tedavisine yardimci fizyolojik yararlar sunan gidalar
fonksiyonel gida olarak tamimlanmaktadir (Dayisoylu ve ark. 2014). Fonksiyonel gida
iiretiminde genellikle probiyotik ve prebiyotiklerin kullanimi 6n plana ¢ikarken fonksiyonel
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niteligi olan bilesenlerin gida formiilasyonlarina eklenmesi {izerine de c¢alismalar
yapilmaktadir. Diger bir yaklagim ise dogal olarak biyoyararlili§i bulunan bilesenleri iceren
gidalarin endiistriyel iiretime entegre edilmesidir. Gida sektoriinde 6nemli bir yere sahip olan
icecek endiistrisinde de tiiketici talepleri dogrultusunda fonksiyonel iiriinler gelistirmek
iizerine yogun ¢aligmalar yiiriitiilmektedir.

Siit, zengin besin igerigi nedeniyle insan beslenmesinde 6nemli bir yere sahiptir. insanlik,
tarih boyunca siitten cesitli sekillerde faydalanmistir (Ozkan, 2002). Siit bilesenleri, major
bilesenler (protein, karbonhidrat ve yag) ve mindr bilesenler (mineraller, vitaminler, enzimler,
gazlar, organik asitler ve dogal koruyucu maddeler) olmak {izere ikiye ayrilmaktadir (Bolek,
2013). Sadece siitte bulunan bilesenler; laktoz, siit yagi, kazein, laktoalblimin ve
laktoglobiilindir (Giirsoy, 2015). Siit ve iiriinleri; 6zellikle protein ve kalsiyum kaynagi olarak
tiiketilmektedir. Ayrica B2, Bi2, A vitaminleri, tiamin, niasin, fosfor ve magnezyum basta
olmak iizere birgok besin dgesi i¢in de onemli bir kaynaktir (Tayar, Korkmaz ve Ozkeles,
2015). I¢me siitii olarak genellikle inek siitii tercih edilmektedir. Koyun ve kegi siitleri baskin
aromalarindan dolay1 fazla tercih edilmemektedirler. Laktoz intoleransi, inek siitii alerjisi ve
bunlara ek olarak vegan beslenme tarzinin artmasi nedeniyle son on yilda hayvansal siit
tiketimi azalmistir (Chalupa-Krebzdak et al. 2018). Diinya niifusunun %65’inde laktoz
intolerans1 vardir. Dogu Asya'da bu oran %70-100"i bulmaktadir. Laktoz intoleranst Bati
Afrika, Arap Yahudi, Yunan ve Italyan popiilasyonlarinda da yaygin olarak goriilmektedir
(Aydar et al. 2020). Son yillarda 6zellikle inek siitii alerjisi hem yetiskinler hem de ¢ocuklarda
artmigtir. Inek siitii proteini alerjisi, ozellikle g¢ocukluk déneminde en yaygin gida
alerjilerinden biridir ve farkli iilkelerde toplam pediatrik popiilasyonun yaklasik %3-8'ini
etkiler. Inek siitii kii¢iik cocuklarda anafilaksiden sorumlu en yaygin besindir. Sigir siitiine
kars1 asir1 duyarlilik reaksiyonu, hem immiinoglobulin E (IgE) hem de IgE aracili olmayan
reaksiyonlar igerebilir. IgE aracili gida alerjisi reaksiyonu, gida alerjisinin en iyi bilinen ve
karakterize edilen tiirtidiir (Lajnaf et al. 2023). Bunlara ek olarak vegan beslenme hizla
yayginlagan bir beslenme trendi haline gelmistir. Veganlar, beslenme aliskanliklar1 hayvansal
gidalardan uzak durmak oldugu i¢in siit ve siit iirlinlerini diyetlerinde tiilketmeyen bir grubu
olusturmaktadir (Silva et al. 2020). Yapilan arastirmalara gore vegan beslenenlerin sayist son
6 yilda %500 oraninda artmistir (Erk ve ark. 2019). Tiim bu nedenler bitkisel bazl siitleri
icecek sektoriinde popiiler hale getirmistir. Son zamanlarda bitkisel bazli siit ve siit iirlinleri
lizerine yapilan c¢aligmalar artmistir. Bu c¢aligmada bitkisel bazli siitler, iiretimleri, besin

icerikleri saglik iizerine etkileri 6zet halinde sunulmustur.
Bitkisel Siit

Bitkisel bazli siitler icecek endiistrisinde olduk¢a yeni ve popiiler bir konudur. Bitkisel bazl
siit tiretimi hayvansal siit iretimine gore daha az karbon salinimina ve atiga neden olmaktadir.
Bu durummda popiileritesinin artmasinda etkilidir. Bitkisel siit pazarin1 degeri 2018'de 17
milyar dolarin iizerindeydi ve 2023'e kadar %]11,5 biiylimesi beklenmektedir (Moss et al.
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2022). Hayvansal siitlere kars1 bir takim saglik avantajlari sundugu da géz ardi edilmemelidir.
Ormegin hayvansal gidalarin fazla tiiketilmesi kalp-damar hastaliklarma ve kolesteroliin
yiikkselmesine neden olurken, tahillar, baklagiller, tohumlar ve kuruyemigler diyet lifi,
vitaminler, mineraller ve antioksidanlar icerirler. Bu besinler fonksiyonel ve nutrasotik
ozellikleri ile o©ne c¢ikmaktadirlar (Aydar et al. 2020). Bitki bazli siit ikameleri,
kardiyovaskiiler hastaliklar, kanser, ateroskleroz ve diyabet riskini azaltan zengin antioksidan
aktivite ve yag asidi nedeniyle olumlu etkilere sahiptir. Siit yerine gecen bitki bazl igecekler,
laktoz ve kolesterol icermedikleri i¢in gida pazarinda 6ne ¢ikmakla beraber hayvan siitiine
benzer bir gorsel gorliiniim de sunmaktadirlar (Bocker & Silva 2022). Siit dis1 tirlinler su anda
cok umut verici ve yaygin olarak faydalidir. Dogal ve saglik yonleri nedeniyle en iyi
beslenme secenegi olarak kabul edilirler. Tibbi (laktoz intoleransi, inek siitii proteini alerjisi,
hiperkolesterolemi ve koroner kalp hastaliklari) ve beslenme faktorleri (daha fazla miktarda
vitamin, mineral ve diyet lifinin biyoyararlanim1) bu iiriinlerin tiikketiminin artmasina neden
olmustur (Lajnaf et al. 2023). Bitki bazl siit ikameleri temel olarak tahillar (yulaf, piring),
pseudo tahillar (kinoa), sebzeler (soya fasulyesi, nohut), kuruyemisler (findik, badem, kaju

fistig1) gibi bitkisel matrislerin homojenlestirilmis 6zleri olarak tanimlanabilir (Bocker &
Silva 2022).

Bitkisel Siit Uretimi

Genellikle bitkisel siit iiretim basamaklar1 birbirine benzerdir. Islem basamaklar1 sirasiyla; yas
oglitme, filtrasyon, katki maddeleri ilavesi, pastdrizasyon, homojenizasyon, aseptik paketleme
ve soguk depolamadir. Stabiliteyi arttirmak i¢in gamlar duyusal 6zellikleri gelistirilmek iginse
tuz ve tatlandiricilar kullanilmaktadir (Aydar et al. 2020). Uretim akis semas1 Sekil’1de
verilmistir.
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Sekil 1. Bitkisel siit tiretim asamalar1 (Bocker & Silva 2022)
Bitkisel Siitlerin Saghk Uzerine Etkisi

Bitki bazli siitiin besleyici 6zellikleri, kullanilan ham maddenin kalitesine ve tiiriine ve
gerceklestirilen isleme tiiriine baghidir (Rincon et al. 2020). Genellikle bitkisel siit {iretiminde
kullanilan tahillar, baklagiller, tohumlar ve kuruyemisler diyet lifi, vitaminler, mineraller
fitosteroller, izoflavonlar gibi biyoaktif bilesikler, fenolik bilesikler ve doymamis yag asitleri
acisindan zengin kaynaklardir. Biyoaktif bilesiklerce zengin olan bitkisel siitlerin bagisiklik
sisteminin iyilestirilmesi, kardiyovaskiiler ve gastrointestinal hastalik riskinin azaltilmasi gibi
yararlar1 oldugu bilinmektedir (Yazici et al. 2023). Bitkisel proteinler, sinirli amino asitler ve
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zayif sindirilebilirlik nedeniyle hayvansal proteinlerle karsilastirildiginda daha diisiik besin
degerlerine sahiptir. Fakat fermentasyon, ¢imlenme vb. prosesler ile proteinlerin
sindirilebilirliligi iyilestirilebilir (Sarangapany et al. 2022). Bitkisel siitlerin potansiyel saglik
yararlar1 Tablo 1’de verilmistir.

Tablo 1. Bitkisel siitlerin igerikleri ve potansiyel saglik yararlari

Bitkisel siit Icerik ve saghk yararlari Kaynaklar
Soya siitii Inek siitii alerjisi olan bebeklerde Lajnaf et al. 2023
tolerans, Zamaninda dogan

bebeklerde normal biiylime, yeterli
protein beslenme durumu ve normal
kemik mineralizasyonu.

Piring siitii Inek siitii alerjisi olan g¢ocuklarda Lajnaf et al. 2023

tolerans Halihazirda herhangi bir
fitodstrojen veya laktoz icermeyen
hidrolize siit formiilleri tarafindan
saglanan tim temel besinleri
sagllamaktadir. Temel  amino
asitlerle desteklenirse, bir bebegin
bliylimesi igin uygun beslenme
kalitesine sahiptir.

Badem siitii Besin kalitesi acisindan inek siiti Lajnaf et al. 2023
hidrolizati ve soya bazli formiiller
gibi bilinen diger alternatiflerden
daha iyidir. Oleik asit tekli
doymamis yag asitleri ve ¢oklu
doymamis yag asitleri i¢in iyi bir
kaynaktir.  Yiiksek diizeyde E
vitamini, manganez, kalsiyum,
magnezyum,  potasyum, demir,
selenyum, ¢inko ve  bakir
icermektedir.

Yulaf Siitii Yiiksek karbonhidratigerigi. Yiksek Bocker & Silva 2022
lipid igerigi (diger tahillardan daha
yiiksek). Onemli bir alerjenik
potansiyel yok. Iyi lif kaynag
(6zellikle beta-glukan). Glutensiz.
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Hindistan cevizi siitii Yiiksek doymus yag icerigi. Laurik Bocker & Silva 2022
asit varhigl. Iyi bir E vitamini
kaynagi. Magnezyum, demir ve
bakir iyonlarinin yiiksek
mevcudiyeti. Onemli bir alerjenik
potansiyel yok.

Kinoa siitii Kinoa iyi  miktarda sistein, Bocker & Silva 2022

metiyonin ve lizin igerir. Glutensiz.
Protein profilinin yiiksek kalitesi
(yaklasik %80 sindirilebilir). Tahil
taneleri ile karsilastirilabilir
kimyasal bilesim sunar. Yiiksek
nisasta icerigi. Iyi bir demir,
potasyum, magnezyum, kalsiyum,
bakir ve manganez kaynagidir.
Yiiksek miktarda tokoferol icerir

Nohut siitii Antibesin  maddelerinin  diisik Bocker & Silva 2022

igerigini sunar. Iyi demir
mevcudiyeti (diger baklagillerden
daha yiiksek). Protein igeriginin
yiiksek  biyoyararlanimi.  Onemli
miktarda c¢oklu doymamis yag
asitleri (ozellikle linoleik (18:2) ve
oleik (18:1) asitler). Iyi bir vitamin
kaynagi (6zellikle tiamin, riboflavin,
niasin ve folat).

SONUC

Zengin besin igerigi ile siit giinliik beslenmenin 6nemli bir 6gesidir. Fakat laktoz intoleransi,
inek siitii proteini alerjisi gibi saglik sorunlari siit tiikketimini sinirlandirmaktadir. Ozellikle son
yillarda popiiler bir beslenme trendi olan vegan beslenme seklini benimseyen tiiketicilerin
sayisinin artmasi hayvansal siite alternatif kaynaklar {izerine caligmalar1 arttirmigtir. Tahillar,
baklagiller, tohumlar ve kuruyemislerden elde edilen bitkisel siitler hayvansal siitlere iyi bir
alternatif olusturmaktadir. Bitki bazli siit ikameleri, kardiyovaskiiler hastaliklar, kanser,
ateroskleroz ve diyabet riskini azaltan zengin antioksidan aktivite ve yag asidi nedeniyle
fonksiyonel gidalar simifindadirlar. Hayvansal siitlerle kiyaslandiginda bitkisel proteinlerin
sindirilebilirliginin diisiik olmasi, tadi gelistirmek icin ilave seker icermesi gibi bazi
dezavantajlari olsa da fermentasyon, 1s1l islem uygulamalari, ¢gimlendirme, enzim ilavesi gibi
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yontemler ile bu sorunlarin elimine edilmesi miimkiindiir. Bitkisel siitlerin iiretim metotlarinin

ve ¢esitlerinin gelistirilmesi amaciyla daha detayl1 arastirmalar yapilmasi gerekmektedir.
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EVOLVING TRENDS IN INTERDISCIPLINARY RESEARCH USING
GEOSPATIAL TOOLS AND TECHNOLOGIES IN HEALTHCARE
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ABSTRACT

Geospatial data have been playing an important role to describe the locations of individual
health and public health and spread of diseases as well as the distribution of health services.
These data provide an understanding of health problems in order to improve the health of
people based on patterns of disease, spread of the diseases, and variations in morbidity and
mortality rates, reflects the local environment. All healthcare issues are linked to spatial
information on population's health, distribution of disease in an area, the environmental effect
on health and diseases, accessibility to healthcare, and spatial distribution of healthcare
providers and diseases. Doctors, practitioners and clinicians require the data of patents and
surrounding environments which can be collected by wireless sensors, wearable sensors,
satellite images, Global Positioning System (GPS), Unmanned Aerial Vehicles
(UAVs)/Drones, Scanners, etc. These data can be stored in cloud environment and effectively
analysed using geospatial technology, such as Artificial Intelligence (Al), Geographic
Information System (GIS) for various healthcare applications.

With the rise of Internet of Things (l1oT) devices, more data can be collected to have a better
understanding of healthcare related issues. The use of wireless sensors and technologies help
in detecting the emergencies, more efficient vehicular routing and detailed information on
nearby hospitals to provide treat the patients immediately. Data science has immense potential
from predicting treatment outcomes to curing diseases and making patient care more
effective. Geospatial technologies and 10T are becoming important tools in modern healthcare
sector to examine the spatial and temporal trends in large scale epidemiological data, and
diagnose the patients more accurately and save their lives.

Keywords: Geospatial tools, Healthcare, 10T, GIS, GPS, Wireless sensors.

Proceedings Book 28D www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON INNOVATION TECHNOLOGIES & ENGINEERING-VII
April 26-27, 2023

APPLYING UX PRINCIPLES TO FIND PRE-PATTERNS IN HANDHELD
AUGMENTED REALITY GAMES

Pushkar PANDEY
Department of Design, Indian Institute of Technology Kanpur, India
ORCID ID: 0000-0002-5894-1036

ABSTRACT

Reality-based interfaces that produce "embodied" game play experiences have recently
attracted a lot of attention from the gaming industry and allied research areas. Handheld
augmented reality (HAR) is a reality-based interface that superimposes computer-generated
imagery (CGI) over a user's view of the actual world. In a HAR environment, players can use
their existing physical and social skills to engage with the game system. The application of
user experience (UX) design principles to augmented reality (AR) systems has received only a
limited amount of research attention. In this study, we look into the potential relevance of
such principles to the field of handheld augmented reality game development. The UX design
tools such as shadowing, ethnographic research, people and context research, empathy
mapping and experience map are used to define the pre-patterns in HAR games.

Participants - We select a sample of 23 gamers of the gaming society Indian Institute of
Technology Kanpur. After the sample of 23 gamers we select diverse sample of 27
individuals to dive deep into the UX research.

Keywords - embodied game, handheld augmented reality (HAR), computer generated
imagery (CGl), shadowing, experience map, pre-patterns.
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HUMAN-CENTRIC UX DESIGN PRINCIPLES AND DESIGN THINKING: AN
EMPIRICAL STUDY USING DESIGN CHALLENGES
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ORCID ID: https://orcid.org/0000-0002-5894-1036
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ABSTRACT

Do not make the user think is the fundamental design principle. The people-centred design
combines analysis and creative design with research about people. Any business or profession
can use design thinking as a tried-and-true method for solving issues. The design thinking
procedure begins with problem definition and continues through prototyping, gathering
feedback, and redefining the problem statement. It covers an individual's experience with a
product and overall satisfaction with it. This research aims to demonstrate how design
innovation theories and concepts—which are drawn from the principles of user experience
design—can be objectively comprehended. The UX design procedure is explained using two
design challenges. In-depth research is conducted on the implementation and demonstration
of the known-unknown map, stakeholder mapping, journey mapping, affinity mapping,
concept generation matrix, and prototyping to refine the problem statement and generate "how
may we?" statements to turn those challenges into opportunities for design.

Participants - We posed a questionnaire to a diverse sample of 198 individuals of varying
ages and professions. After the questionnaire, we select some individual of 72 people for
direct observation. For this research, we have conducted interviews which include 14 doctors,
18 pharmacists, 23 individuals and 17 senior citizens (age above 65) to deep dive into the UX
research.

Keywords- people-centred design, known-unknown map, journey mapping, affinity mapping,
concept generation matrix
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TECHNIQUES FOR THE SEPARATION AND PURIFICATION OF
MONOUNSATURATED AND POLYUNSATURATED FATTY ACIDS: REVIEW
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Chock, Department of chemistry, Maarif, Hassan Il University of Casablanca (UH2C), Morocco.

Miloudi Hlaibi
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Noureddine Kamil

ABSTRACT

Fatty acids, especially monounsaturated fatty acids (MUFA) and polyunsaturated fatty acids
(PUFA) play a crucial role in health and nutrition to form cell membranes and biological
enzymes, they have the functions of lowering blood pressure levels, maintaining lipoprotein
balance, and regulating cholesterol metabolism and also are mainly used to reduce the level of
lipids in the blood, treat cardiovascular and cerebrovascular diseases. Unfortunately, humans
cannot biosynthesize these types of fatty acids, which must be obtained from external sources
such as fish oils or fats, microalgae, flaxseed and tallow, palm oil, and olive oil with other
types of fatty acids. Due to the similarity of molecular size, polarity, and structure and to
obtain unsaturated fatty acids of high purity, the separation or purification technology has
always been the focus of research. In this regard, this review has collected and discussed in
depth the recovery and purification methods of monounsaturated and polyunsaturated fatty
acids, which have been analyzed in scientific papers published since 2015. The review first
focused on the role of these types of essential fatty acids in the body and their impact on
human health and then evaluated previous literature on methods for the production and
isolation of MUFAs and PUFAs, such as urea crystallization, low-temperature solvent
crystallization, membrane, simple and molecular distillation, and chromatography,
supercritical fluid extraction, and silver ion complexation, followed by the advantages and
disadvantages of each method. The study suggests that the safest and most efficient method is
low-temperature solvent crystallization separation, which is easy to implement, cost-effective,
consumes less energy, and can produce high-purity PUFA and MUFA-rich fractions.

Keywords: Monounsaturated fatty acids, Polyunsaturated fatty acids, Separation technique.
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ABSTRACT

The need for student practical equipment in our institution had led to a number of alternatives,
which have been affordable and available. In response to this, the star delta starter of
induction motor is designed to reduce high starting current and torque. The star delta starter is
designed by three magnetic contactors, an overload relay, timer relay and circuit breaker. For
Starter, a motor must be connected in delta mode position during a normal run. When
induction motor is start in direct online. The motor winding draws a large amount of current.
The starting high current can be reached in 8-10 times of the rated. So, there is need to control
high starting current before starting the motor. Therefore, in a star connected system line
current is equal to phase current but line voltage is equal to the root three times of phase
voltage. For these reasons at first motor is connected to the star system and it reduce the high
starting current. In delta connection, line voltage is equal to phase voltage and line current is
equal to /3 times phase current. In run mode the motor connects in delta system so that the

full voltage applied to the motor. The Starter is made by three magnetic contactors, timer
relay, and a thermal overload relay or circuit breaker
Keywords: Star delta starter, magnetic contactors, thermal overload.

1. Introduction
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Automatic Star/Delta starters are probably the most common reduced voltage starters. They
are used in an attempt to reduce the start current applied to the motor during start as a means
of reducing the disturbances and interference on the electrical supply. Most induction motors
are started directly on line, but when very large motors are started that way, they cause a
disturbance of voltage on the supply lines due to large starting current surges [1]. To limit the
starting current surge, large induction motors are started at reduced voltage and then have full
supply voltage reconnected when they run up to near rotated speed. Two methods used for
reduction of starting voltage are: Automatic Star delta starting and Auto transformer starting.
Nowadays, In industries, the most common type of electric motor used is Induction Motor. If
the motor starts with the direct online method means, it started with the application of
maximum voltage, and starting current will be 7 to 10 times of rated current. So large
induction motors do not start directly, if start means it will damage the winding and other
parts. Motor needs something else to overcome this problem. Automatic Star Delta starter
comes with the need of starting the large indication motors. Automatic Star-Delta starter is a
fine method of starting the induction motor which reduces the starting torque and starting
current to a safe value.

2. Theoretical Back Ground

The induction motor has two main parts. The input power is given to stator. Three phase
induction motor when connected to the power supply the stator produce RMF. The RMF is
the one which makes the rotor turn. As per law, rotor start rotating in direction and reverse
flow the electric current. So, the rotor is like current carrying bars immersed in a magnetic
field. This will induce an electromagnetic force according to Lorentz force law and the rotor
will rotate in the same direction as the RMF. This is how the induction motor works.
Electricity is induced on the rotor bars due to electromagnetic induction rather than direct
connection. Initially the induction motor rotor speed is zero and gradually increase the speed.
This means the rotating magnetic field will cut the rotor bar at very high rate [7]. As the rotor
gain speed, the rate of flux cut will decrease. So, a high current will be induced on the bars at
the start. As the rotor speed increases the current will lower the normal value. At the start
stator current also must be high since the rotor and stator current are coupled due to
transformer action. Due to this the stator coils will draw a huge amount of current when the
motor starts [8][9].
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Figure 1.0: Starting current of motor

a. Star or Wye-connected system

When three coils or windings, placed 120° apart, are connected together at a common point as
shown in below figure, they form star or Y-connected circuit. The common point is called the
Neutral or Star point. When only three main lines are drawn, it is said to be a 3-phase, 3-wire
system. Often a neutral line is also drawn from the neutral point. In this case the system is
called a 3-phase, 4 wire system. The current flowing through each coil is called phase current
and that flowing through main line is called line current. It can be seen in figure that each
phase or coil is connected series with its respective main line. Therefore, in a star connected
system line current is equal to phase current i.e. the same current flows through a phase and
main line connected series with it. In a 3-phase, 4- wire system two different values of voltage
are available. Each coil is connected across a main line and the neutral line as shown in figure.
Therefore, voltage across a coil or phase is equal to voltage between a main line and the
neutral [5]. This voltage is called phase voltage. The voltage between any two main lines is
called line voltage.

L1
Star Connection Termina] Connections

w2 wn w2

Fig 1.1 Star or Y-connected system

Line voltage, VL= 3Vp

The power in a 3-phase, star connected system:
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Power per phase = Vp Ip c0SO
Hence the total power for all the three phase is given by,
P = 3VrlpcosO
=,/ 3VLILcosO
Total apparent power of the three phase = 3Vplp
=/ 3VLIL (VA)
Total reactive power of the three phase = 3Vplpsin©
=,/ 3VLIsinO (VA) or (VAR)

b. Delta or Mesh Connected system

In delta connection no neutral point is available. With this connection only three-phase, three
wire system is possible.

L
Detta Connection w2 u Vi
w2 v Ul \HI ml
wi vz | | |
L1 L2 L3
v2 Vi

(£}
Figure 1.2: Delta connected of system

In delta or Mesh connection each coil or phase is connected across two main lines. Therefore
in delta connection, line voltage is equal to phase voltage. Two different values of supply
voltage cannot be obtained with this connection [5]. In a delta connected system line current
is equal to ,/ 3 times phase current.

Line current, IL =/ 3lp
The power in a 3-phase, star connected system:
Power per phase = Vp Ip c0SO
Hence the total power for all the three phase is given by,
P = 3VplpcosO
=/ 3VLILcosO
Total apparent power of the three phase = 3Vplp
=/ 3VLIL (VA)

Total reactive power of the three phase = 3Vrplpsin©
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=,/ 3VLIsin® (VA) or (VAR)
3. Materials and Methods

Star delta starter is a starting method that reduces the starting current and starting torque. Star
delta starting is when the motor is connected in STAR during starting sequence and allowed
to accelerate to the normal running speed after which the motor is connected in DELTA. The
most significant advantage of using star delta is the huge reduction in starting current (by
approximately 67%) resulting in cost saving for cables and switchgears. A typical Star delta
starter comprises the following power components: -

i. A backup protective device, either a fuse or circuit breaker

ii. Three contactors switch namely the main, Star and delta contactors

iii. One thermal relay for motor protection

iv. An on-delay timing relay meant to switch on the delta contactor after pre-set time.

v. Manual switches

vi. panel indicators

a. Contactor

A contactor is a heavy-duty relay with a high current rating used to power up the induction
motor. The current rating of contactors varies in the range from 10A to several hundred
amperes. A contactor is controlled by a circuit which has a much lower power level than the
switched circuit.

Conltrol coil contact A

Conltrol coil
operating voitage
Conlrol coil contact A

e

NO

Main contact (inlet)

FF—

Figure 1.3: Contactor switch

b. Overload Relay

Thermal overload relays are protecting devices which protect a motor against overload current
and phase failure. It consists of set of indirectly heated bimetallic strips that deforms
whenever the current exceeds limit. It also protects a motor against excessive heating, over-
current, winding and winding insulation.
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Figure 1.4: Overload relay

C. Timer Relay

Timer is a control device which control the circuit. It is possible to construct a relay with a
built-in time delay device that causes the relay contacts to switch ON or switch OFF after a
time delay. The main function of the timer in the star-delta starter is to switch the contactor
from star to delta state when motor attains speed nearly about more than 80% of full load
speed. These types of relays are called time delay relays or Timer.

Figure 1.5: Timer & Its Connection

4. Design and Implementation
a. Design Calculation and Wiring diagram

The design of the motor starter and control panel begin with circuit diagrams which comprise
of the power circuit diagram and Control circuit diagram. The schematic diagrams of these
two are shown in fig 1.6 and 1.7 respectively. The purpose of the design calculation is to
determine the rating or the specifications of the various circuit components Involve in the
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project in compliance with acceptable engineering standards.

The engineering standard for the design of motor controls can be obtained from National
Electrical Code NEC, American standard, International Electrotechnical Commission IEC or
European Standard. The information available on the motor nameplate forms the basis for the
design of the starter circuit.

The following procedures was strictly followed for the design calculation: -
i. Determining the motor full load current
for an electric motor P = 5.5kw, V = 415v, Cos¢ = 0.86, n=0.9
PO L.73V ECOSO M+t e, (i)
Po = output power in watts
V = supply voltage volts
| = supply current at full load in amperes
Cosd = power factor
n= efficiency
Full load supply current (FLA) = 10A
Full load motor winding current (FLW) = 10/1.73= 6A
ii. Determining the size of branch circuit conductor required
NEC 430-22 stipulates that,
conductor ampere = FLA x125%
= 12.5A for motor supply current
= 7.5A for motor winding current

2.5mm? supply cable and 1.5mm? motor cable were therefore selected 12A to 220v as
operation coil voltage. The contactors were wired with 1.5mm? cable. Taking into
consideration that the size of the contactors should carry the motor winding current

iii. Determining the size of branch circuit overcurrent device
for backup protection

Back up protection refers to protection against short circuits and ground faults. The most
appropriate device is a time delay fuse or inverse time circuit breaker. These devices have
both thermal and instantaneous trip features that allow the motor starting current flow for a
short time without blowing the fuse. NEC 430-152 standard requires that the size of:

a. The inverse time breaker should not exceed 250% of
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motor full load supply

current
b. The time delay fuse should not exceed 175% of motor
full load supply current

This formed the choice of Circuit Breaker rating between 10A — 25A. Therefore, a 25A circuit
breaker was selected for backup protection.

iv. Determining the size of motor overload protection device,

the choice of overload relay is based on the value of full load motor winding current which
will flow through the contactors i.e. 6A. this value must fall between the chosen ranges.
Thermal overload relay of rating 6A — 10A was selected. This selection complies with NEC
section 430-32 which specifies the maximum value of the overload relay rating as FLW x
115% for ambient temperature of 400C and service factor of 1.0.

V. Determining the rating of timing relay, according to NEC standard short circuit or
overcurrent protection devices should be oversized to handle the high inrush current upon
start up so as to prevent frequent nuisance tripping. This is the determining factor in the
selection of timing relay. The recommended size of inrush current is about 6 x full load = 6 X
10 = 60A. The motor run up time is therefore 10 seconds. And a timing relay of range 0 — 30s
is acceptable.
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Figure 1.7 Control circuits connections diagram

a. Components assembly and cable connection

Assembly of the various control component on the plastic sheet to form a unit was done. The
components were arranged as shown on the following figures

Figure 1.8 a. Indicating lamps and Figure 1.8b. Three phase electromagnetic
Pushbuttons contactor with bi-metal overload relay

. ______________________________________________________________________|
e —
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Figure 1.8c. Overload Relay Figure 1.8d. Three phase mechanically
interlocked contactors

Figure 1.8e. Main and Sub feeder isolating circuit Figure 1.8f. Power and control circuits fuses
breakers
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Figure 1.8g On delay timer Figure 1.8h. selector switch

5. Testing and evaluation

The following test were carried out to ascertain the functionality of the star delta starter that
has been constructed. A preliminary test was first carried out on the motor before connecting
the motor cable.

I. continuity test on the motor terminal: The continuity test

was carried out with a digital multimeter set to the ohms range and connected to the phase
terminal of the motor to determine the continuity of each phase winding.

ii. Insulation test between motor phase winding:

The test was carried out with a 0—1kv megger insulation resistance tester set to the MCQ range
and connected between one phase and another to determine the insulation resistance between
the motor windings.

ii Earth leakage test: phase to earth insulation test

The test was carried out with the megger connected between stator frame of the motor and to
each of the motor terminals
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Tablel.1 Result obtain from the test

TEST RESULTS
1.Continuity Test Phase R - R Phase Y-Y Phase B-B
0Q 0Q 0Q
2. Insulation Test Phase R -Y Phase Y -B Phase B -R
TMQ 6.5Q 6.8Q2

3.Earth Leakage Test Phase R - Earth Phase Y — Earth | Phase B - Earth

10MQ 10MQ 10MQ
4. Off-load Test Switching Timing OK
OK
5. On-load Test Phase R Phase Y Phase B
6A 57A 6.3A

The presented system is planned and configured for practical use. This system is able to
reduce high starting current. In this method at first motor terminal connect star system and we
know start connection system line current is equal to the phase current and for this reason
starting time motor achieve low starting current. After five second motor running delta mode
operation. Delta connected system line current is root three times of phase current. So motor
get full voltage and then the motor reaches its rated speed. The motor at starting is reduced to
1/3 as compared to starting current with the windings connected in delta. Finally motor run
without damage. This method is used worldwide.

CONCLUSION

This starting method is used for medium voltage and light starting torque motors. This is one
of the best way to reduce the high starting current. If the large induction motor start in direct
online method, the motor can draw 5-6 times of rated current. The large amount of current can
be easily reduced by the magnetic contactor, relays and the timer circuit. The starter is
designed to provide low voltage start to motors. This is achieved by using star to delta
conversion. Different types of starters are available. Star/Delta starters are most common and
best way to reduced voltage in the 50Hz industrial motor world.

The practical module for star delta starter designed and constructed is characterize by good
finishing, optimal cost, use of contactors for the continuous operation of the motor, decent
arrangement of internal cabling, use of good quality conductors, standard electrical codes and
the need for structural safety has been observed in the project. Compared to the reduced
voltage methods it is the simple and cheapest way of starting the motor
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MOLECULAR DOCKING STUDIES AND ADMET PROPERTIES OF NEW CLASS
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ABSTRACT

Our work consists in studying the interaction between the enzyme: AChE which is involved
in Alzheimer's disease with 1,4-substituted-4-(1H)-pyridylene-hydrazone derivatives by the
method of molecular modeling (docking) followed by a calculation of ADME properties.

First, we are particularly based on the two parameters: score energy and distances of
interactions between ligands and active site residues. Subsequently, to validate the previous
method and confirmed that these best ligands obtained during the calculations of molecular
modeling respecting the three rules namely: Lipinski, Veber and Egan.

The analysis of the results obtained shows that the five compounds L7, L13, L15, L69 and
L75 and the case of AchE have a better inhibition, this allowed us to select them as probably
the best inhibitors.

Keywords: AChE, 1,4-substituted 4-(1H)-pyridylene-hydrazone derivatives, Docking,
ADME, Interactions.
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DESIGN AND CONTROL OF A 3 DOF ROBOTIC ARM USING SOLIDWORKS
AND ARDUINO-UNO

Bendali Nadir
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44225, Algeria
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44225, Algeria.

ABSTRACT

The present work deals with the problem of planning the optimal trajectories for a
manipulator robot with 3 degrees of freedom (3 DOF) in the execution of an imposed task
(continuous welding) by specifying the movement of the manipulator. The 3 degrees
manipulator arm named SA3 will be realized, and it will be controlled by a microcontroller
Arduino Uno, by means of a set of Potentiometers. The goal of this study is to find an optimal
trajectory with a time to complete the task and / or a minimum motor torque while respecting
the kinematic and dynamic constraints imposed on the robot, The various direct and inverse
models have been studied to extract the robot equations. The trajectories were modeled using
the Cubic Spline functions, the minimization of the objective function was performed using
the optimization technique of Quadratic Sequential Programming "SQP", Using Matlab and
SolidWorks software for numerical results illustrate the feasibility of the proposed
methodologies.

Keywords: Robot manipulator, simulation, optimal trajectory, Arduino Uno.
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COMPARATIVE STUDY OF THE GEOTECHNICAL CHARACTERISTICS OF
CLAY RAW MATERIAL FROM TWO DIFFERENT REGIONS
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ABSTRACT

There are many types of soil and most of them are not suitable for construction because of the
type of clay they contain. In order to obtain bricks with adequate strength for building a
house, it is necessary to improve the soil,For this, the soil must be mixed with a stabilising
material (lime, cement, etc.), and sometimes it must also undergo a grain size correction.
According to Houben and Guillaud (1994), soil stabilisation consists of modifying the
characteristics of the soil in order to achieve greater durability.

Clay is a material found in abundance in nature and is one of the main raw materials used in
the construction industry, such as in the manufacture of bricks, tiles, tableware, etc. It is also
an inexpensive material with excellent thermal and acoustic properties (Barbosa and Mattone
2002; Faria et al. 2005; Corréa et al. 2006). In addition, it is an inexpensive material with
excellent thermal and acoustic properties (Barbosa and Mattone 2002; Faria et al. 2005;
Corréa et al. 2006). This work aims to physically characterize two soil samples from two
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different regions (bejaia) and (djelfa) to study the dosage of the mixtures for making raw clay
bricks and determine the advantages of each clay.

Keywords: Clays; characterization; raw material; innovative materials
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OBTAINING NANOCOMPOSITES BASE ON B4C-SIC-BN-TIC-AL203s SYSTEM
FOR USE IN DISKS AND WINGS OF TURBINES, HOT SPOTS OF AIRCRAFT,
NUCLEAR REACTORS FOR BALLISTIC ARMOR

Zviad Kovziridze
Institute of Bionanoceramics and Nanocomposite Technology, Georgian Technical University, The faculty of
Chemical Technologies and Metallurgy, The Chemical and Biological Department, Thbilisi, Georgia.

Natela Nizharadze
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ABSTRACT

Obtaining composites with high modulus properties based on B4C-SiC-TiC-Al203, BsC-BN-
SiC-Al,O3 and B4C-SiC-BN-TiC-Al,O3 systems. As a dopant, 2 wt.% vitreous perlite
(Aragatz, Armenia) with a vitreous phase content of 96 wt.% was added, the rest was crystals
and gases. The melting temperature of perlite is 1240°C. Method: Composites are obtained by
hot pressing at a temperature of 1620-1640°C. Heat treatment was carried out for 40 minutes.
Curing time at final temperature is 8-10 minutes. The research was carried out by optical and
electronic microscope methods. Result: The physico-technical properties of composites under
conditions of high temperatures have been studied. The hardness of the obtaining composites
at 800°C is 11-13 GPa, the ultimate strength in bending at 1000°C is almost the same as at
room temperature - 340-390 MPa. It has been determined that the obtained composites
withstand thermal shocks without deformation and cracks: 800°C - water, more than 20
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cycles, while technical porcelain withstands only 5 cycles. Samples are tested at high
temperature (800-900°°C) and under wear conditions. These cutters have been tested for
processing alloyed cast iron on a 1K62 lathe under the following cutting conditions: cutting
depth t=1.0 mm; Supply S=0.21 mm/rev. Wear of the side flank of the cutter H = 0.3 mm was
taken as the wear criterion, which meets the requirements of clean sharpening. Durability tests
were carried out in a specific range of cutting speeds. According to the test results, the
characteristics of the studied composites are not inferior to the standard cutting material
"Silinit-P".Analyzing the test results, it has been established that the properties of composites
of the optimal composition determine the possibility of their use for operation at high
temperatures and wear, for example, in dry friction bearings of space vehicles and other
similar machines, the so-called self-lubricating bearings. In the case of the BB! isotope in
boron carbide, these composites can be used as neutron reflectors in nuclear reactors.
Conclusion: Due to their low density and relatively high strength, composites are
recommended for the manufacture of individual and cabin armor for aircraft and heavy
armored vehicles. The obtaining composites can also be used as a cutting material in the
technology of processing hard-to-cut materials: alloyed cast iron, forged steel, etc.

Keywords: nanocomposite, hot pressing, thermal shock, armor technic.
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HIGHLY EFFICIENT SUN-LIGHT-ACTIVE CN/BIC/SW NANOCOMPOSITES FOR
PHOTOCATALYTIC DEGRADATIONS OF DYES
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ABSTRACT

In this paper, we synthesize by coprecipitation a recoverable photocatalyst CN/BiC/ SW
nanocomposites, as a greatly effective visible-light-active photocatalyst, and they were
characterized by XRD, EDX, SEM, UV — vis, and FT- IR analysis. Sun-light-convinced
photocatalytic performances were studied by the degradation of dye as a pollutant. It was
verified that the nanocomposites are effective in the reduction of e-/ h+ recombination via the
matched relations between energy bands of CN, BIC, and SW semiconductors. The loftiest
photocatalytic declination effectiveness was observed for the CN/ BiC/ SW nanocomposite
after 1h of radiation by more than 90% degradation of MG, more than every semiconductor
independently. In addition, a mechanism for photocatalytic performances was proposed using
reactive species scavenging trials and characterization results.

Keywords: nanocomposite photocatalyst; coprecipitation; degradation
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REMOVING AQUEOUS WASTE WITH COST-EFFECTIVE BIOADSORBENTS
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ABSTRACT

This study's goal was to synthesize and construct biomaterials of the cationic and anionic
types. These substances were utilized as adsorbents in waters that had been contaminated by
various adsorbates that were probably prevalent in the environment. In order to describe the
various materials, various approaches (IRTF, DRX, MEB, BET, and ATG/DTA) will be used.
Studies on the adsorption by these substances will be conducted while changing a number of
variables, including pH, mass, concentration, and temperature.

Removal of effluents in aqueous media, particularly the adsorption technique, which appears
to be well suited to remove pollutants due to its shown efficacy as well as for financial
reasons, using inexpensive adsorbents such agricultural and industrial wastes.

Keywords: Characterization; Different materials; Water treatment; Bio adsorbents;
adsorption
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OZET

Antidepresan ilaglar1 diinyada son alt1 yilda %35 artmis, 2021/2022'de ise %5.1 artarak altinci
yillik artigini siirdiirmiistiir. Tiirkiye'de ise bu ilaglar en sik kullanilan ilaglar arasinda yer
almakta olup 61.8 milyon kutu tiiketilmistir. Bu durum {ilke ekonomisine dogrudan etki
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ederek is giicli kaybina neden olmakta ve dolayisiyla iiretkenligi azaltmaktadir. Bu nedenle,
uzaktan saglik hizmetlerinin gelistirilmesi, desteklenmesi ve yaygilastirilmast 6nem arz
etmektedir. Bireylerin ilag etkinligi, ila¢ kullanimi sonrasinda fizyolojik ve psikolojik
degisimlerinin izlenmesi, sonuglara gore hekime Oneri sunabilen bir sistemin gelistirilmesi,
saglik, bilisimi ve ekonomi alanlarinda toplum refahmin artirilmasina yardimer olabilir. Ilag
yan etki tahmin algoritmalari, ila¢ tasarim siirecinde yonlendirme potansiyeline sahiptir. Bu
caligmanin amaci, herhangi bir hastanin olasi yan etki ve derecesini tahmin etmektir.

flag yan etki tahmini kapsaminda, makine 6grenmesi modelleri kullanilarak yan etki tahmin
modelleri gelistirilmistir. Bu siiregte, "Kendine Iyi Bak" mobil uygulamasi biinyesinde
Kliniksel aragtirma niteliginde psikolojik tedavi géren 50 hastanin kullandigi ilaglar igin tedavi
stiresince yaptiklar1 yan etki bildirimleri sonucunda bir veri seti olusturulmustur. Hastanin
ozlik bilgileri, alerjileri, kronik hastaliklari, ailesinde bulunan kronik hastaliklar, ilag
hakkinda bilgiler ve ilact kullandigi silire boyunca bildirdigi yan etkiler, g¢esitli makine
ogrenmesi algoritmalar1 kullanilarak yan etki tahmini i¢in kullanilmigtir.

Base model kapsaminda ilk asamada, "SVC", "RF", "Adaboost", "GBM" ve "Catboost" gibi
modelleri ile 5 katmanl ¢apraz dogrulama modeli kurulmustur. Cesitli 6zellik ¢ikarimi ve
hiper parametre optimizasyonlar1 sonrasinda en yiiksek dogruluk sonucuna ulasan modeller,
"Gradient Boosting Learning” ve "Random Forest” algoritmalaridir. Bu algoritmalar,
Stacking/Ensemble 6grenme ile olusturulan parametrelerle birlikte kullanilarak Accuracy ve
F1-Score metrikleri degerlendirilmistir. Tahmin modelinin basar1 degerlemesi Onerilen
yaklagimin ¢ok umut verici oldugunu gostermistir.

Anahtar Kelimeler: Antidepresan Ilaglari, ilag¢ Yan Etki Tahmini, Makine Ogrenmesi,
Uzaktan Saglik Hizmeti.

ABSTRACT

Antidepressant drug use has increased by 35% worldwide in the past six years, and continued
its sixth consecutive annual increase with a 5.1% rise in 2021/2022. In Turkey, these drugs
are among the most commonly used medications, with 61.8 million boxes consumed. This
situation has a direct impact on the country's economy, causing loss of workforce and
reducing productivity. For this reason, it is important to develop, support, and expand remote
health services. Monitoring the efficacy of drugs, physiological and psychological changes in
individuals after drug use, and developing a system that can provide advice to physicians
according to the results can help increase the welfare of society in the fields of health,
informatics, and the economy. Drug side-effect prediction algorithms have the potential to
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guide the drug design process. The purpose of this study is to estimate the possible side
effects and their degree for patients.

Within the scope of drug side effect prediction, machine learning models were used to
develop side effect prediction models. In this process, a dataset was created as an outcome of
the side effect reports made during the treatment for drugs used by 50 patients who received
psychological treatment through the "Take Care of Yourself" mobile application. The patient's
personal information, allergies, their own chronic diseases, chronic disease stories in their
family, information about the drug, and the side effects reported during the use of the drug
were utilized for side effect prediction by applying various machine learning algorithms.

In the first stage of the base model, a 5-layer cross-validation model was established using
models such as "SVC", "RF", "Adaboost", "GBM", and "Catboost". The models that achieved
the highest accuracy after various feature extraction and hyperparameter optimizations were
"Gradient Boosting Learning" and "Random Forest" algorithms. Accuracy and F1-Score
metrics were evaluated using these algorithms, along with the parameters created by
Stacking/Ensemble learning. The success of the prediction model showed that the proposed
approach is very promising.

Keywords: Antidepressant Drugs, Drug Side Effect Prediction, Machine Learning, Remote
Health Care.
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OZET

Arac {reticileri, araglar1 tasarlarken tiiketici isteklerini degerlendirerek ve gelistirme
caligmalar1 yaparak tasarimlarini gergeklestirmektedirler. Fonksiyonellik, giivenlik, konfor,
performans ve maliyet oncelikli tiiketici beklentileri arasindadir. Siiriis konforu igin, yol
puriizliligi ile tekerlekler arasindaki darbelerle ortaya ¢ikan enerjinin siiriicii veya yolcuya
aktarilan kisminin miimkiin oldugu kadar az olmasi gerekmektedir. Bu enerjinin bir kismi
amortisorler ve yaylar tarafindan alinmaktadir. Ayrica yoldan ve ara¢ motorundan gelen
titresimlerin de siiriicii tizerinde fiziksel ve psikolojik etkileri oldugu goriilmiistiir. Vibrasyon
stirlictiniin saglik ve performansini dogrudan etkilemektedir. Siiriiciiler ve arag icerisinde
bulunan diger yolcular i¢in koltuk en 6nemli konfor elemanlarindandir. Siiriicii konfor ve
giivenliginin saglanmasi {izerine yeni teknolojiler iiretmek i¢in arastirmalar yapilmaktadir. Bu
caligmada da, yol engebelerinden gelebilecek darbelere karsi siirekli olarak yukari asagi
yaylanma hareketi yapan siispansiyonun pasifizasyonu saglamak ve siirliciiniin siiriig
konforunu arttirabilmek igin tasit koltuklarindaki mekanik siispansiyonlarin yaylanma
hareketinde kilitleme islevi goren mekanizma gelistirilmistir. Koltukta kullanicinin agirligina
gore agirlik ayart yapilmakta ve siispansiyon farkli kullanicilar karsisinda agirliga bagl
yaylanma hareketi gostermektedir. Kullanici, devamli yukari-asagi yaylanma hareketi yapan
siispansiyonu istedigi herhangi konum ve Olclide sabit kalmasini isteyebilir. Bu istegi
karsilamak {izere kilitleme mekanizmasi ile birlikte koltuk tasarimi gergeklestirilmistir.
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Tasarimi gergeklestirilen koltuk prototipi iiretilerek lizerinde ECE Avrupa Regiilasyonlarina
uygun M1/N1 sinifi araglar i¢in emniyet kemerlerinin baglant1 noktalarinin dayanim testi (UN
ECE R14) uygulanmistir. Bunun yaninda validasyon testlerinden kizak testi, siispansiyon
testi, koltuk diisiirme testi, yanal ve boyuna stabilite testleri uygulanmistir. Testler sonucunda
koltuk iizerinde herhangi bir deformasyon goriilmemistir. 50,100,200N yiiklerde uygulanan
yanal ve boyuna stabilite testlerinde yaklasik %40-50 daha az yer degistirme goriilmiistiir.
Anahtar Kelimeler: ECE R14, Mekanik siispansiyon, Siiriicii koltuklari, Siispansiyon kilit
sistemi, Vibrasyon testleri.

ABSTRACT

Vehicle manufacturers carry out their designs by evaluating consumer requests and carrying
out development studies. Functionality, comfort, security, performance and cost are among
customer expectations. For driving comfort, the portion of the energy generated by the
impacts between the road roughness and the wheels should be less transferred to the driver or
passenger. Some of this energy is taken by the shock, absorbers and springs. In addition, other
studies conducted on the physical and psychological effects of vibrations from the road and
vehicle engine on the driver. Vibration directly affects the health and performance of the
driver. Seats are one of the most important comfort elements for drivers and other people in
the vehicle. Researches are carried out to produce new technologies on driver comfort and
safety. In this study, a mechanism that functions as a locking mechanism in the springing
movement of the mechanical suspensions on the vehicle seats has been developmed in order
to passivate the suspension, which continuously springs up and down against the impacts that
may come from the road rougness and to increase the driving comfort of the driver. The
weight of the seat is adjusted according to the weight of the user, and the suspension shows a
springing movement depending on the weight of different users. The user may want the
suspension, which makes continuous up and down spring movements, to remain stable in any
position and extent they want. In order to supply this request, a seat design was realized with a
locking mechanism. The designed seat prototype was produced and the strength test of the
fastening points of seat belts (UN ECE R14) for M1/N1 class vehicles in accordance with
ECE European Regulations was applied. In addition, slide rail endurance test, suspension test,
seat drop test, lateral and longitudinal stability tests were applied from validation tests. As a
result of the tests, no deformation was observed on the seat. Approximately 40-50% less
displacement was observed in the lateral and longitudinal stability tests applied at 50, 100,
200N loads.

Keywords: Driver seat, Mechanic Suspension, Suspension lock system, UN ECE R14,
Vibration test.
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ARTIFICIAL INTELLIGENCE SUPPORTED TECHNOLOGY FORECASTING:
PREDICTING CRITICAL TECHNOLOGIES IN THE WEAK SIGNAL STAGE
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ABSTRACT

Currently, individuals, organizations, and governments are in fierce competition to obtain
critical information and technology that will affect their future. Therefore, organizations have
used methods such as technology forecasting and horizon scanning to gain an advantage in
competition. However, these methods typically progress manually and always contain a
possibility of error due to the human factor. This project is unique due to the lack of research
in this area, the creation of a data set from scratch instead of using ready-made data, and an
integrated system approach that includes an interface. In this project, a digital method is
designed using artificial intelligence methods, one of the most important tools of today, to
reveal this valuable but difficult-to-predict information and technologies when they are in the
"weak signal” phase in the literature, or when very few people are aware of them. In the first
phase of the project, two different data sets were prepared to test the established model. The
first data set consists of data collected autonomously from article and patent databases based
on keywords we determined to predict the critical technologies that can be present in
unmanned aerial vehicles at the request of the industrial plant where we conducted the project.
To achieve these objectives, the raw data obtained in the established model was transformed
into numerical vectors after text cleaning and text preprocessing stages, and made meaningful
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for clustering models. In the next stage, only potential topics and terms that may have weak
signals were filtered using the Latent Dirichlet Allocation (LDA) model, which is commonly
used in topic clustering problems, taking into account the probabilities of words in the text. In
the final stage, critical terms that may be relevant to the subject studied were predicted. It
should be noted that we obtained significant outputs that can be defined as "weak signals™ in
both data sets prepared to verify our model.

Keywords: Natural Language Processing, Artificial Intelligence, Critical Technology.
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ANALYSIS OF CONTINUOUS CONTACT PROBLEM OF TWO LAYERS WITH
DIFFERENT MATERIAL PROPERTIES AND RESTING ON HOMOGENOUS
HALF PLANE USING THE FINITE ELEMENT METHOD
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Alper POLAT
Assist. Prof. Dr., Munzur University, Engineering Faculty, Department of Civil Engineering

Muhammet Taha POLAT
Master Student, Munzur University, Engineering Faculty, Department of Civil Engineering

ABSTRACT

Contact mechanics is a field that studies the interaction of solid surfaces with each other. In
this study, the contact problem of two materials with different properties loaded with a
circular rigid block is investigated. It is assumed that the layer on the upper surface is
functionally graded material, and the bottom layer is homogeneous material. A functionally
graded layer loaded with a circular rigid block rests on the top surface of the homogeneous
layer. The homogeneous layer rests on the homogeneous half plane. Functionally graded
materials (FGM) are advanced technological materials that have two opposite properties in
one material, such as thermal conductivity and thermal resistance. All surfaces are assumed to
be frictionless in this problem. The problem is solved using the finite element method, and the
ANSYS package program is used for analysis. In the study, analyzes are performed for
various density parameters (yh=-2.7726, yh=0, yh=2.7726), radius of the block (R/h=I,
R/h=5, R/h=10) and stiffness parameters (Bh==-2.7726, Bh=0.0001, ph=2.7726). The contact
distances between the rigid block and the functionally graded layer and the contact stresses
between contact surfaces and are determined. In addition, the initial separation load and the
initial separation distances (Acr, Xcr) Of the FG layer and homogeneous layer are determined.
The results obtained are shown in figures, graphics and tables.

Keywords: Circular rigid block, Continuous contact problem, Finite element method,
functionally graded material.
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0.10 mm EMAYELI BAKIR TEL URETIMINDE KULLANILAN ISITMALI iPLiK
PARAFINLEME PROSESININ MAKINE YETERLILIK ANALIZI YONTEMI iLE
URUN KARARLILIGININ iNCELENMESI
INVESTIGATION OF PRODUCT STABILITY OF THE HEATED YARN LUBRICATING
PROCESS USED IN THE PRODUCTION OF 0.10 mm ENAMELED COPPER WIRE BY
MACHINE CAPABILITY ANALYSIS METHOD
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OZET

Emayeli yuvarlak bakir tel {iretimi temel olarak tel c¢ekme, emayeleme ve sarim
proseslerinden olusur. Tel ¢ekme prosesi ile final ¢apina ulasan yuvarlak iletken bakir tele,
emaye vernigi aplike edilerek izolasyonu saglanir. izolasyonu saglanmis olan emayeli bakir
telin makaraya sariminda ve nihai kullanimindaki sagiminda, stabil parametreler ile
caligabilmesi ic¢in ylizeyin siirtiinme katsayisinin stabil olmasi beklenir. Bu stabilite
Boockmann adi verilen PLC kontrollii Boockman iplik parafinleme yontemi ile
saglanmaktadir. Bu yontemde polyester ip ilizerine kati halde emdirilmis parafin vaks
kullanilir. Emayeleme prosesinden yaklasik 70°C de ¢ikan bakir tel, 55- 60°C erime
sicakligina sahip parafin vaksi eritip ylizeyine alir.

0.10 mm gibi ince olarak tabir edilen emayeli bakir tel iiretimlerinde emayeleme prosesinde
bakir tel sicakligmin 50-60 °C araliginda olmasi ve 1000 m/dk gibi yiiksek hizlara sahip
tiretim parametrelerinde c¢alismasi nedeniyle emayeli tele parafin vaks kaplanirken-kaplama

islemi yapilirken kalint1 parafin miktar1 kararlilii saglanamamaktadir.

Yapilan Ar-Ge projesi Preje kapsaminda Boockmann iplik parafin sistemi kasnaklarina
isiticilar eklenip, telin parafine temasi 6ncesi kasnaklar araciligiyla parafin ipine 6n 1sitma
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uygulamasi yapilmistir. Bu yontem ile ip iizerindeki parafinin erimesi ve emayeli bakir tel
iizerine nufiiz etmesi kolaylastirilmistir.

Uygulama sonucunda, ND-IR analiz metodu ile bir dizi kalint1 parafin miktar1 6l¢timii yapilip,
otomotiv endiistrisinde yaygin olarak kullanilan istatistiksel 6l¢iim metodlardan biri olan
makine yeterlilik analizi (Cmk) hesaplanmstir.

Yapilan bu Ar-Ge c¢alismasi sonucunda standart Boockmann parafinleme yontemi ile
ulagilamayan min. 1.67 Cmk degeri, 1sitmali Boockmann parafinleme yonteminde 2.528 Cmk
olarak hesaplanmistir. Otomotiv endiistrisi i¢in 6nemli karakteristiklerden biri olan min. 1.67
Cmk ve Cpk hedef degerine ulasiimistir.

Anahtar Kelimeler: Emayeli Bakir Tel, Parafin Vaks, Parafinleme sistemi, Cmk,

ABSTRACT

Enamelled round copper wire production basically consists of wire drawing, enameling and
winding processes. The round conductor copper wire, which reaches its final diameter with
the wire drawing process, is isolated by applying enamel varnish. The friction coefficient of
the surface is expected to be stable so that the insulated enamelled copper wire can operate
with stable parameters during the winding of the reel and its final use. This stability is
provided by the PLC controlled Boockman yarn waxing method called Boockmann. In this
method, solid impregnated paraffin wax is used on polyester thread. The copper wire, which
comes out of the enameling process at about 700C, melts the paraffin wax with a melting
temperature of 55-600C and takes it to its surface.

In the production of enamelled copper wire, which is called as thin as 0.10 mm, the
temperature of the copper wire in the enameling process is in the range of 50-60 C and it
works at production parameters with high speeds such as 1000 m/min.

Within the scope of the R&D project, heaters were added to the Boockmann yarn paraffin
system pulleys, and preheating was applied to the paraffin rope through the pulleys before the
wire came into contact with the paraffin. With this method, the melting of the paraffin on the
rope and its penetration on the enamelled copper wire is facilitated.

As a result of the application, a series of residual paraffin amount measurements were made
with the ND-IR analysis method and the machine capability analysis (Cmk), which is one of
the statistical measurement methods widely used in the automotive industry, was calculated.
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As a result of this R&D study, the min. The value of 1.67 Cmk was calculated as 2.528 Cmk
in the heated Boockmann waxing method. One of the important characteristics for the
automotive industry, min. The target value of 1.67 Cmk and Cpk has been reached.

Keywords: Enameled Copper Wire, Paraffin Wax, Lubricating System
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