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CONFERENCE ID

BINGOL
4™ INTERNATIONAL CONFERENCE ON APPLIED SCIENCES

DATE - PLACE
MARCH 21 - 23, 2025

BINGOL

ORGANIIZATION
ACADEMY GLOBAL CONFERENCES

EVALUATION PROCESS
All applications have undergone a double-blind peer review process.

PARTICIPATING COUNTRIES

Turkey — Lebanon- kenya- South Korea- Egypt — Russia- Japan - Taiwan- Pakistan- India —
Algeria- Malaysia- Nigeria- Saudi Arabia- Germany- China — Iraq — Iran- Syria- Tunisia -
Czech Republic

PRESENTATION
Oral presentation

ASSOCIATION & ACADEMIC INCENTIVES :
In the conference 15 papers have been presented by Turkish participants and 49 paper
by foreign participants.
Members of the organizing committees of the conference perform their duties with an
"official assignment letter""

LANGUAGES
Turkish, English, Russian, Persian, Arabic
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Fakiiltemiz T1bbi Biyokimya Anabilim Dali'nda gorevli dgretim iiyesi Prof. Dr. Hiilya CICEK'in
Yiiksekogretim Genel Kurulunun 15.06.2023 tarihli, 10 sayili oturumunda alinan 2023.10.183 sayilt
karar1 geregince Dogentlik Bagvuru Sartlarinda bulunan ve dogent olacak adaylardan istenen "Diger
uluslararasi/ ulusal bilimsel toplantinin diizenleme komitesinde resmi olarak gorevlendirilmis {iniversite
akademisyen temsilcisi bulunmasi zorunludur." maddesi geregince, Academy Global Conference &
Journals tarafindan yapilan kongrelerin diizenleme kurullarinda yolluksuz ve yevmiyesiz olarak
gorevlendirilme talebi ile ilgili dilekgesi ekte gonderilmistir

Adi gecen Ogretim iiyesinin Academy Global Conference & Journals tarafindan yapilan
kongrelerin diizenleme kurullarinda yolluksuz, yevmiyesiz olarak gorevlendirilmesinde Dekanligimizca
bir sakinca bulunmamaktadir.

Onaylarmiza arz ederim

Prof.Dr. Sevki Hakan EREN
Dekan
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Prof.Dr. Arif OZAYDIN

Rektor
Ek:Ilgi Dilekge (1 Adet)
Dagitim:
Geregi: Bilgi:

Tibbi Biyokimya Anabilim Dali Bagskanligi Sayin Prof.Dr. Hiilya CICEK

Bu belge, giivenli elektronik imza ile imzalanmustir.

Belge Dogrulama Kodu : *BSFN3RR3CF* Pin Kodu : 27962 Belge Takip Adresi : https:/turkiye.gov.tr/gaziantep-universitesi-ebys
Adres : Gaziantep Universitesi Kampus Alani, Tip Fakiiltesi Dekanlig1, Sehitkamil - 27310 - Bilgi i¢in : Hiiseyin Temel
GAZIANTEP Unvani : Bilgisayar Isletmeni V.

Telefon : 0 (342) 360 60 60 Faks:0 (342) 360 16 17
e-Posta : tipfaksek@gmail.com Web : www.gantep.edu.tr/~tipdekanlik/bilgipaketi
Kep Adresi : gauntipdek@hs01.kep.tr
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Kongre Baglanti Linki :

Join Zoom Meeting
https://us06web.zoom.us/j/88571518350?pwd=fOYazCWBmbAiWrHygjKSjkbbSvotfd.1
Meeting ID: 885 7151 8350
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ONEMLI ACIKLAMA (Liitfen okuyunuz)

e  ZOOM baglantisi i¢in yukarida verilen baglantiy1 veya yine yukarida verilen giris bilgilerini kullanabilirsiniz.

e  Oturum icerisinde en KIDEMLI olan moderator olarak secilir. Moderatoriin oturum diizenini gozetmesi,
akademisyen adaylarim yonlendirmesi beklenmektedir.

e  Oturuma baglanmadan 6nce Salon numaranizt adinizin dniine asagidaki gibi ekleyiniz. Bu sayede kongre acilisinda

beklemeden oturumlariniza génderilebileceksiniz. Or. 5 Ahmet Ahmetoglu

Sunum siiresi 10 dakikadir. Bu siirenin agilmamasini moderatorler temin edecektir.

Sunum sonrasi 5 dakikay1 gegmeyen soru-cevap, tartisma siiresi verilmektedir.

Sunumlar TURKCE veya INGILiZCE yapilabilmektedir.

Kameralar, oturum siiresince toplam % 70 oraninda a¢ik olmak zorundadir.

Sunum yapan katimcinin kamerasi agik olmak zorundadir.

Sunum yapmak zorunludur. Herhangi bir nedenle sunum yapmamis olan katilimetya sertifika verilmesi ve

¢aligmasinin yaymlanmasi sézkonusu olamaz.

e Sunum, calismada ad1 gegen yazarlardan herhangi biri tarafindan yapilabilir.

e  Katilimel, kendi oturumda, oturum bitene kadar bulunmak zorundadir.

e Katilmcilarin kendi oturumlart disindaki oturumlara katilma zorunlulugu yoktur.

e ZOOM platformunun kapasite simri nedeniyle, DINLEYICI, sadece kapasite izin verdigi siirece kabul
edilebilmektedir.

IMPORTANT, PLEASE READ CAREFULLY

To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “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.

Speakers must be connected to the session 10 minutes before the presentation time.

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

e  During the session, your camera should be turned on at least %70 of session period

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

TECHNICAL INFORMATION

e Make sure your computer has a microphone and is working.

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

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

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

e  Before you login to Zoom please indicate your name surname and hall number,

Academy Global Conferences & Journals ﬁ ‘3 i
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Meeting ID: 885 7151 8350 Passcode: 202224

23 Mart/ March 23,2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
. Dog. Dr. SEVRA
9 -
TOLSTOY BiR AHLAK YAZARI MI? FIRINCIOGULLARI
AN ANALYSIS OF THE “THREE QUESTIONS” STORY IN N
TOLSTOY’S BOOK “WHAT DOES MAN LIVE BY?” IN ggl\?janda“ GURBUZ
TERMS OF ARISTOTLE’S CONCEPT OF “KATHARSIS”
<
j THE RELATIONSHIP OF THE MOVIE FINDING FORRESTER | Dr. Handan GURBUZ
= WITH LITERATURE AND FICTION YENI
QD
- =
pd [
O Q
2 £
& GEOFFREY CHAUCER’IN SO IN Hi P '
5 & E \UCER’IN SOVALYENIN HIKAYESI'NDEKI .
» = FELSEFI iZLER UZERINE BiR ARASTIRMA Ars. Gor. Faruk YORGUN
2 =
< >
I =
m . . . . - . .
= NERMi UYGUR DUSUNCESI BAGLAMINDA METAFIZIK VE .
a FELSEFE ARASINDAKI iLiSKi Ars. Gor. Faruk YORGUN
33
S
a
IN THE FOOTSTEPS OF WILHELM DILTHEY: A Dog. Dr., Serdar SAYGILI
HERMENEUTIC JOURNEY INTO THE SCIENCES OF THE Doktora Orencisi, Giilsima
SPIRIT URTEKIN
IN THE FOOTSTEPS OF MARTIN HEIDEGGER: AN INQUIRY DOE Dr., Serdar SAYGILI
INTO THINKING Doktora Ogrencisi, Gillsima
URTEKIN
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2][\[e]o]
Meeting ID: 885 7151 8350 Passcode: 202224

23 Mart/ March 23,2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
1 TUKETICI KARAR VERME SURECINE Dr. Ogretim Gorevlisi,
NOROPAZARLAMANIN ETKISI Pmar COSKUN

IKLIM DEGISIKLIGININ INSAAT SEKTORUNE ETKILERI VE
Dog. Dr. Ridvan

2 SURDURULEBILIR KALKINMA ICIN YENILIKCI
STRATEJILER KARACAN
MUGLA ILI’NDE ELEKTRIKLI ARAC SARJ ISTASYONU Prof. Dr. Erdogan
3 KONUMLANDIRMA OPTIMIZASYONU: GENETIK GAVCAR
ALGORITMA TABANLI COK AMACLI BIR YAKLASIM Ars. Gor. Nusret KARA
Z
<
> é A MEASURING NEUROCOGNITIVE PERFORMANCE IN Eﬁi;fi”fﬁhrg}?l\]
9 § SOCIAL SCIENCES: PSYCHOPY PROGRAM AND EEG B, Mubammed GZCAN
< =
- S . )
: = Ilyas Ertugrul INAN
- & BEHAVIORAL ADDICTION IN THE FIGHT AGAINST CYBER | Mehmet Ali ALNIDELIK
< o 5 CRIMES: TECHNOLOGY, INTERNET AND SOCIAL MEDIA Ercan KAYMAK
I a USE Onur KUSAKCI
S Selim BAHADIR
a
GIRISIMCILIK UZERINE YAZILAN AKADEMIK KITAPLARA .
6 DAIR BIR KRITIK Dr. Serhat SOYSEKERCT
; BIBLIOMETRIC ANALYSIS OF RESEARCH ON THE ggg“g??:gf&?f"\“
CONCEPT OF “CUSTOMER ENGAGEMENT KESTANE
BIBLIOMETRIC ANALYSIS OF SOCIAL CRM WITH Yaren Stla KOG
8 VOSVIEWER Dog¢.Dr.Serpil UNAL
KESTANE
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BINGOL

Meeting ID: 885 7151 8350 Passcode: 202224

23 Mart/ March 23,2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
Yiiksek Lisans: Ogrencisi
EXAMINING THE ROLE OF WORKPLACE EXCLUSION ON ggsegygleﬁG;gKERSEN
FEELINGS OF LONELINESS g. r Y elz
Prof. Dr. Hatice Ferhan
NiZAMLIOGLU
HASTA-HEKIM ILETISIMI, HEKIME GUVEN VE HASTA Yiiksek Lisans Tez
MEMNUNIYETI ARASINDAKI iLISKIiLER Ogrencisi Gamze GUNEY
= SUSTAINABILITY AND STRATEGIC LEADERSHIP: ?%?df\]and‘date’ Seyma
2 ORGANIZATIONAL PERFORMANCE IN ENERGY- . .
cu INTENSIVE SECTORS PhD Candidate, Elif Dicle
. = TURSUCULAR
zZ &
bl
(=]
2‘ =
) E‘ THE IMPORTANCE OF DIYARBAKIR IN TERMS OF Dr.Ogr.Uyesi Aydogan
~ = CULTURAL TOURISM Meseli
3 e
< =
I »5h
?_ GEOGRAPHICAL FACTORS AFFECTING THE FOUNDATION | Dr.Ogr.Uyesi Aydogan
a AND DEVELOPMENT OF DIYARBAKIR Meseli
THE ROLE OF DESTINATION MANAGEMENT
ORGANIZATIONS IN TOURISM MANAGEMENT AND A Ars. Gor. Dr. Bahtivar
PROPOSED DESTINATION MANAGEMENT A$b|,3 - Dr. bahtiya
ORGANIZATION MODEL FOR THE PERSEMBE YAYLASI OF
ORDU
GEOGRAPHICAL INDICATION POTENTIAL OF Doktora Ogrencisi, Seyda
BINGOL: GEOGRAPHICAL ANALYSIS OF LOCAL DIKME s e
DISHES AND CULTURAL HERITAGE
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BINGOL 4th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
March 21 - 23, 2025

BINGOL

Meeting ID: 885 7151 8350 Passcode: 202224

23 Mart/ March 23,2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Rusya Ukrayna Savasinda _Ozel Askeri Giivenlik Sirketleri
1 Eylemlerinin Uluslararasi Insancil Hukuk Agisindan Mehdi Sosar
Degerlendirilmesi
- 2 BOSANMA DAVASINDA KADININ EKONOMIK HAKLARI Dr., Coskun CALDAG
<
—
o
>
< o
2 Z
2]
| = 3 VERGI ADALETINI SAGLAMADA NEGATIF GELIR Dr. Ogretim Uyesi, Merve
5) o VERGISININ DEGERLENDIRILMES] YOLAL
2 g
>
S |2
< E Doktora Ogrencisi Ahmet
I ] Furkan CETINKAYA
»50 Dr. Ogr. Uyesi Metin
L) 4 RECREATION SERVICES IN LOCAL GOVERNMENTS YILDIZ
= Prof. Dr. Abdurrahman
_ KIRTEPE
Dr. Ogr. Uyesi Metin
YILDIZ
Doktora Ogrencisi Ahmet
5 A RESEARCH ON CAMPUS RECREATION PRACTICES Furkan CETINKAYA
Prof. Dr. Abdurrahman
KIRTEPE
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March 21 - 23, 2025

BINGOL

Meeting ID: 885 7151 8350 Passcode: 202224

23 Mart/ March 23,2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 5
Prof. Dr. Kiirsat YENILMEZ

THE EMPIRICAL STUDY: RELATIONSHIP BETWEEN
TEACHERS’ STRESS LEVELS AND COPING STRATEGIES
WITH SOCIODEMOGRAPHIC INDICATORS

SUTKIENE Agne
Doc. Dr. TILINDIENE
llona

LITERATURE REVIEW INTERCONNECTIONS BETWEEN
EMOTIONAL INTELLIGENCE AND THE QUALITY OF
RELATIONSHIPS WITH PARENTS, TEACHERS AND PEERS
IN SCHOOL-AGE GIRLS

TARASEVICIUTE Ingrida
Doc. Dr. TILINDIENE
llona

SINIF OGRETMENLERI ZUMRE OGRETMENLER KURULU
TOPLANTILARI ISLEYI$ OLCEGI GUVENILIRLIK VE
GECERLIK CALISMASI

Bilal KURUM
Prof. Dr. Mehmet Kaan
DEMIR

TEKNOLOJi DESTEKLI MATEMATIKSEL MODELLEME
ETKINLIKLERININ OGRETMENI ADAYLARININ
TEKNOLOJIK PEDAGOJIK ALAN BILGiSi (TPAB)
GELISIMINE ETKISI

Meylis BOPBYYEV
Prof. Dr. Aytag
KURTULUS

6. SINIF MATEMATIK BECERI TEMELLI SORULARIN
MATEMATIKSEL DUSUNME BILSENLERI BAGLAMINDA
INCELENMESI

Prof. Dr. Kiirsat
YENILMEZ

Yiiksek Lisans Ogrencisi
Kiibra AYDIN

INVESTIGATION OF THE EFFECT OF CHILDHOOD
TRAUMAS ON HOPELESSNESS

Opr. Gor. Ahmet TURK
Uzm. Sena TURK
Dog. Dr. Meral OZTURK

INVESTIGATION OF RESILIENCE LEVELS OF WOMEN
VICTIMS OF VIOLENCE IN TERMS OF VARIOUS
VARIABLES

Uzm. Sena TURK
Dog. Dr. Meral OZTURK
Ogr. Gor. Ahmet TURK

Academy Global Conferences & Journals
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BINGOL

Meeting ID: 885 7151 8350 Passcode: 202224

23 Mart/ March 23, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
A MODEL OF COGNITIVE FUNCTIONALITY IN THE Dr. Sofia Ivanova
CONTEXT OF COMPUTATIONAL ANALYSIS
THE SIGNIFICANCE OF LIFE MEANING IN RECOVERING Saira Tanveer, Tariq Ali
ADDICTS: A PAKISTANI PERSPECTIVE
FOSTERING ORGANIZATIONAL JUSTICE IN THE Assoc. Prof. Imran
ALLOCATION OF INCENTIVES IN THE PAKISTANI PUBLIC Khurshid
SECTOR
c
'§ EXAMINING GENDER VARIANCES IN Mariam Al-Fahad,
© 8 AUTOBIOGRAPHICAL MEMORY AND ADAPTIVE Omar Al-Mansouri
zZ T REMEMBERING
o ko]
- D
< IS
2 ﬁ CULTURAL ANXIETY AMONG INTERNATIONAL Rina Masri,
— STUDENTS IN KUALA LUMPUR: A CASE STUDY OF Muhammad Arif
- = STUDENTS' LIFE IMPACT
< a)
I u
e
o
RE-VICTIMIZATION OF VICTIMS: A COMPARATIVE STUDY | Dr. Lina Ahmed
OF TREATMENT MODELS
USING NARRATIVE THEORY TO EXAMINE THE Prof. Dr. Ahmed Hossain
UNCERTAINTY IN ORGANIZATIONAL
TRANSFORMATIONS: INSIGHTS FROM CORPORATE
MERGERS
DEVELOPMENT AND APPLICATION OF A NEW MEASURE Khaled Nasr, Leila Zayed
OF GROUP BEHAVIOR IN ORGANIZATIONS
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BINGOL 4th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
March 21 - 23, 2025

BINGOL
Meeting ID: 885 7151 8350 Passcode: 202224
23 Mart/ March 23, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
DYNAMICS OF COLLABORATIVE DECISION-MAKING IN Abdirahman Yusuf
1 MULTI-AGENT ENVIRONMENTS '
Dr. Salma Ahmed
ADVANCING NEURAL NETWORK-BASED Zhang Wei
2 CLASSIFICATION OF HEALTH CONDITIONS 1ang !
Liu Fang
RHETORICAL STRATEGIES IN SCIENTIFIC
3 COMMUNICATION: ANALYSIS OF NEUROSCIENCE Chen Lijuan,
DISCOURSE Huang Min
LINGUISTIC AND PRAGMATIC FACTORS IN RULE-BASED Nguyen Thanh Phong,
4 REASONING TASKS Le Thi Thanh
=
~ o
Z =)
O 3
< NEURAL CORRELATES OF LEXICAL PROCESSING IN .
X N 5 SYMBOL-BASED LANGUAGES Sook-Hwa Kim,
hag b Jin-Seok Park
- x
< g
I a
< ETHICAL AND PRACTICAL CHALLENGES OF DIGITAL Liu Wei
6 TOOLS IN PSYCHOLOGICAL COUNSELING Assis. Prof. Zhang Rui
IMPACT OF MATERNAL BEHAVIORS ON CHILDHOOD Chen Yu
7 OBESITY RISKS: A GLOBAL META-ANALYSIS !
Wang Ling
EVALUATING FAMILY-CENTERED APPROACHES TO Tarig Al-Mansoor
8 CHILDHOOD OBESITY INTERVENTIONS arq A
Aisha Al-Naimi
CULTIVATING PRO-ENVIRONMENTAL ATTITUDES IN -
9 | ELEMENTARY STUDENTS Dr. Wei-Ling Zhang,
Dr. Hui-Min Fang
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CONSUMER RIGHTS AND DIGITAL AUCTIONS: A REFORM
PROPOSAL

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
SENSORY AND COGNITIVE INTERACTIONS IN CHILDREN
WITH AUTISM: INSIGHTS FROM SAUDI ARABIA Hala Ibrahim, Omar Khaled
PARENTING STYLES AND THEIR IMPACT ON CHILDREN'S
SOCIAL ADAPTATION Farah Mahbub, Layla
Dr. Noreen, Hafeez Khan
TEACHERS' AND STUDENTS' PERCEPTIONS OF Chen Xiaoling,
CLASSROOM ENGAGEMENT AND DISRUPTION Wang Jiayi,
Huang Yutong
AN IMPROVED FRAMEWORK FOR SENTIMENT ANALYSIS | Rahul Sharma,
IN PRODUCT REVIEWS Priya Desai,
Sameer Rathi
0]
z S
9 £
N
< g MONTE CARLO SIMULATIONS FOR ASSESSING RISK- ngg Eaars‘;:ﬁ*
& INVESTMENT RELATIONSHIPS ! J
@ Amr Said
- £
- €
<
I <

Amina Rahman

DIGITAL PROCUREMENT IN CONSTRUCTION:
OVERCOMING CHALLENGES AND MAXIMIZING BENEFITS

Chunhua Zhang,
Wei Liu

DIGITAL PROCUREMENT IN CONSTRUCTION:
OVERCOMING CHALLENGES AND MAXIMIZING BENEFITS

Prof. Dr. Chunhua Zhang,
Wei Liu

ACHIEVING PERSONALIZED WEB INTELLIGENCE
MATURITY IN DIGITAL MARKETING

Assoc. Prof. Dr. Dae-Jung
Kim
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
OVERCOMING CITIZEN ADOPTION BARRIERS IN E-
1 GOVERNANCE SYSTEMS Assoc. Prof. Dr. Asha
Sharma
OPTIMIZING TAX STRATEGIES THROUGH ADVANCED
2 PRICING METHODS IN GLOBAL MARKETS Linh Nguyen
AN OPTIMIZATION APPROACH TO INDEX ARBITRAGE
‘—g 3 STRATEGIES Zhang Lei, Liu Meng
-
c
°’ <
P4 <
9 o
>
< _g RISK-BASED SIMULATION FOR CONSTRUCTION BID Ahmed Al-Mahmoud,
& ) 4 PRICING Youssef Al-Rahman,
_ -<CE Fatima Al-Zahrani
;(' Rt
T |2
e INTEGRATING TECHNOLOGY INTO LANGUAGE
o 5 TEACHING: STRATEGIES AND BENEFITS Prof. Dr. Adebayo Akintola
SUPPORTING RESEARCH STUDENTS THROUGH Assis.Prof. Nguyen Thi Lan
6 ENHANCED LEARNING PROGRAMS Anh. Dr. Tran Van Binh
LANGUAGE PROFICIENCY AND EDUCATIONAL Maria Isabel Santiago,
7 OUTCOMES IN ENGINEERING STUDENTS Ramon De La Cruz, Carla
Hernandez
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
DEVELOPING TEACHING STRATEGIES THROUGH
1 CONCEPT CARTOONS: A FRAMEWORK FOR PRE-SERVICE Aisha Javed. Sana Malik
TEACHERS IN PAKISTAN !
EFFECTIVENESS OF AN INTEGRATED LEARNING MODEL
2 ON STUDENTS' COGNITIVE AND EMOTIONAL Dr. Samuel K. Obafemi,
DEVELOPMENT Chidi Eze
OVERCOMING TRADITIONAL CONSTRAINTS: A STUDY ON
3 EDUCATIONAL INNOVATION IN KENYA Abdi Yusuf, Amina Hassan
ENHANCING EDUCATIONAL ACCESS THROUGH QR CODE
- 4 TECHNOLOGY IN EARLY CHILDHOOD EDUCATION Lin Mei Wong, Hui Yang
S
2 k3
Z 3
- O INTEGRATING TECHNOLOGY INTO LANGUAGE
% % 5 LEARNING: AN INTERDISCIPLINARY APPROACH Wei Zhang, Hua Li
~ [«5)
3 |2
= <
< n
I o
[a) SOCIAL HUBS AS FACILITATORS OF KINSHIP Fatima B A Prof
6 COMMUNICATION atima Bassey, Assoc. Prof.
Ibrahim Okechukwu
RELIGION, POLITICS, AND SECURITY IN CENTRAL ASIA Aigerim Dauletova,
7 Yerzhan Nurlan, Anara
Alibek
GENDER AND GAMING BEHAVIOR IN SOCIAL NETWORK
8 GAMES Minseo Choi, Hyejin Park
9 BUILDING TRUST IN ELECTRONIC VOTING SYSTEMS Laila Abou Zeid, Omar
Tarek
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
DEVELOPMENT OF A TAILORED FOOTWEAR MODEL FOR
1 OPTIMAL COMFORT USING ARTIFICIAL NEURAL Amira El Khateeb
NETWORKS
ECONOMIC IMPACT OF URBAN REGENERATION ON
2 MIXED-USE DEVELOPMENTS IN THE UAE Fatima Al Marzougqi
— POLITICAL ENGAGEMENT AND MEDIA EXPOSURE IN THE
= 3 KUALA LUMPUR METROPOLITAN AREA Dr. Nurul Afigah
S}
— @)
z B
Z
3:' 3 URBAN TRANSFORMATIONS IN THE MEDITERRANEAN: A
wn | 4 CASE STUDY OF TUNIS Hanan Bouazizi
~ -
4 |®
2 i
T S
g STATISTICAL MODELING FOR URBAN ZONING IN Dr. Giovanni Esposito,
< 5 SOUTHERN ITALY Assoc. Prof. Leonardo
Conti
AGRICULTURAL EFFICIENCY IN BANGLADESH: AN Farida Alam. Rahman
6 EMPIRICAL ANALYSIS USING DEA Karim, Ayesha Hossain
SUSTAINABILITY STRATEGIES IN SMALL-SCALE Dian Kusuma. Budi
7 HOUSING ENTERPRISES IN INDONESIA Santoso, Rini Handayani
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
The Relationship Between Peer Bullying and Technology Addiction | Dr. Seyma MIZRAK
The Impact of Group Guidance Program on Technology Addiction Dr. Seyma MIZRAK
Awareness on Parents
Yiiksek Lisans Ogrencisi
EXAMINING THE VIEWS OF SCHOOL PRINCIPALS ON Ayse CICEK
EFFECTIVE SCHOOL MANAGEMENT Dog. Dr. Zarife PANCAR
o - Prof. Dr. Fikret ALINCAK
z | &
o N
:(l E EXAMINATION OF THE INTERNET ADDICTION LEVELS OF | Yiiksek Lisans Ogrencisi
%) = PROSPECTIVE PHYSICAL EDUCATION TEACHERS IN Ayse CICEK
~ £ TERMS OF THE VARIABLE OF THE CLASS THEY ARE Dog. Dr. Zarife PANCAR
j g) STUDYING Prof. Dr. Fikret ALINCAK
< U
T =
=] Assoc. Prof. Dr. Siileyman
NARCISSISTIC PERSONALITY TRAITS AND SOCIAL MEDIA | BALCI
ADDICTION IN TEACHERS Nazife SENER
Assoc. Prof. Dr. Siileyman
SCIENTIFIC RESEARCH COMPETENCE AND ETHICAL BALCI
TENDENCIES OF MASTER STUDENTS Sevval Gokdogan
ALIAGHA VAHID’S LYRIC ”I” AND THE CONCEPT OF Assoc. Prof. Dr. Nazile
OPTIMISM Abdullazade
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Bildiri No ve Baslig1 / Paper ID and Title

Authors

Salon Moderator
o g
z %
: | £
=
2 O
1 .
3 8
< S
I S
a

YOZGAT iLi GELENEKSEL KONUT TiPOLOJISININ
ETNOARKEOLOJIK INCELEMESI

Mustafa Giizel SOLAK
Ogr. Gor. Ertan SEHIT

YENIi MEDYA’DA FOTOGRAF FILTRELERININ
DONUSTURDUGU GUZELLIK ALGISI: “GRATIS BEYZA”
VAKASI

Ogretim Gorevlisi, Ersin
BERK

1940 -1945 TURKIYE SAVAS KOSULLARINDA TERSTEN
ESEN EKONOMi RUZGARININ ETKISi iLE YASANAN
GELISMELER

Meryem ERTAS
Prof. Dr. Halis OZER

PRACTICES RELATED TO BIRTH WITHIN THE SCOPE OF
RITES OF PASSAGE: CIZRE EXAMPLE

Yiiksek Lisans Ogrencisi
Sergem BULU )
Dog. Dr. Berivan VARGUN

THE MEANING OF THE EYE OF HORUS IN EGYPTIAN
CULTURE AND ITS INFLUENCE ON THE CULTURAL
INDUSTRY

Eman SHAYBOUB
Prof. Dr. Bekir SISMAN

USAK HALI MOTIFLERININ YENIDEN YORUMLANARAK
SECCADE TASARIMI YAPILMASI

Ogrenci, Habibe DEMIR
Ogr. Gor. Dr. Yesim
AKSOY SASTIM

COK PARTILI SIYASAL YASAMA GECISIN iKi KARSIT
GAZETE PERSPEKTIFINDEN SiVAS KENT YASAMINA
YANSIMASI: ULKE VE HAKIKAT

Dog. Dr. Giiney NAIR

GENCLERIN SOSYAL MEDYA KULLANMA
ALISKANLIKLARI VE ORTAYA CIKARDIGI SORUNLAR

Dog. Dr. Giiney NAIR
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Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

-

HALL / SALON 3
Dog. Dr. Giiventiirk UGURLU

GAMMA VE SZASZ-MIRAKYAN OPERATORLERININ
BILESKESI

Ayse GOZCU
Prof. Dr. Mediha ORKCU

On(A) YARIGRUBUNUN SIFIR BOLEN GRAFIKLERI

Yiiksek Lisans Ogrencisi ve
Ogretmen, Muhammet
UYSAL

Dog. Dr. Kemal TOKER

KUSURLU ASILAMA YAPILAN SIS SALGIN MODELI] iCIN
MATEMATIKSEL BiR YAKLASIM

Dr, SALAH ABUASAD
Dr,AHMET YILDIRIM
Dr, ISHAK HASHIMDr,
SAMSUL ARIFFIN
ABDUL KARIM

Dr, I.F. GOMEZ-
AGUILAR

Interaction of Papaver Rhoeas L. Extract’s o-Coumaric Acid with
1QSG Protein in Antibacterial Activity Assessment

Dr. Ogr. Uyesi Ayse
BARAN

Dr. Ogr. Uyesi Baris KURT
Dr. Murat EVCIL

THEORETICAL INVESTIGATION of CONFORMATION
ANALYSIS and VIBRATION FREQUENCY of 3,6-
DICHLOROBENZENE-1,2,4,5-TETRAOL and 3,6-
DICHLOROBENZENE-1,2,4,5-TETRATHIOL MOLECULES

Dog. Dr. Giiventiirk
UGURLU
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HALL / SALON 4
Prof. Dr. Aydin BUYUKSARAC

BIR CALISMA

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
1 MINING AND DRILLING Necmi YARBASI
Prof. Dr. Ercan ISIK
BETONARME YAPILARDA GOCME NEDENLER{ UZERINE Dog. Dr. Fatih AVCIL
2 Prof. Dr. Aydin

BUYUKSARAC

YIGMA YAPILARDA HASARLARIN YAPISAL

Prof. Dr. Ercan ISIK
Dog. Dr. Fatih AVCIL

3 DUZENSIZLIKLER ACISINDAN INCELENMESI UZERINE BIR | Prof. Dr. Aydin
CALISMA BUYUKSARAC
Insaat Miihendisi Ziihal
4 PARKLANMANIN CEVRE DUZENINE ETKISI: ERZURUM ILI | ZIREK
ORNEGI Dr. Ogr. Uyesi Muhammed
Ali COLAK
- PR - - . Bugrahan BARAN
5 EV STUDYOLARINDA GURULTU DENETIMINE YONELIK Prof. Dr. Nese AKDAG

ONLEMLERIN ORNEKLER KAPSAMINDA BELIRLENMESI
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
llayda Arslan
1 Riizgar Tiirbinleri ve Enerji Verimliligi Ali Ekber Ozdemir
2 PET AMBALAIJLI KOLALI iCECEKLERDE SICAKLIGIN RAF Erkan TOROS
OMRUNE ETKISI Prof. Dr. Rasim BEHCET
To)
wn
5 O
2 |6
5, [ 3 PET AMBALAIJLI KOLALI iICECEKLERDE AMBALAJ Erkan TOROS
~ % KALINLIGININ RAF OMRUNE ETKISI Prof. Dr. Rasim BEHCET
i
< w
I
Prof. Dr. Servet
4 KINEMATIC ANALYSIS OF THE MANIPULATOR IN SOYGUDER
MATLAB Yiiksek Lisan Ogrencisi,
Bahar AKBAS
Prof. Dr. Servet
5 MANIPULATOR TRAJECTORY PLANNING USING MATLAB SQYGUD.ER o ..
Yiiksek Lisan Ogrencisi,
Bahar AKBAS
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Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
MATERIAL SELECTION FOR MANUAL WINCH DESIGN: A Dr. Peter O. Akinvi. Assoc
MULTI-ATTRIBUTE DECISION MAKING APPROACH : ) i A ’
Prof. Dr. Moses N. Origa
DEVELOPMENT OF UV-CURED COATINGS BASED ON BIO- .
BASED ACRYLATED EPOXIDIZED SOYBEAN OIL Dr. Rania F. Al-Sabah, Prof.
Dr. Imad F. Al-Khouri
EXPERIMENTAL STUDY ON OVER-CUT IN ULTRASONIC Dr. Han Kim, Prof. Dr.
MACHINING OF WC-CO COMPOSITE MATERIAL Woo Seung Choi, Assoc.
Prof. Dr. Jae Su Lee
S
© % FABRICATION OF ALUMINUM-CARBON NANOTUBE Dr. Hamza Alli, Assoc. Prof.
% T NANOCOMPOSITE USING INDUCTION MELTING Dr. Fatima Zahra, Prof. Dr.
b — Karim Abdel Rahman
o]
5 5
~ I
:,I - EFFECT OF MILLED WASTE GLASS ON CLAY CERAMIC Dr. Mikhail Ivanov, Assoc.
< D FOAM PROPERTIES PRODUCED VIA DIRECT FOAMING Prof. Dr. Elena Volodina,
I S Prof. Dr. Dmitry Sergeev
a
CRACK PROPAGATION IN COMPOSITE LAMINATES: ROLE Prof. Dr. Koji Tanaka,
OF INTERFACE PROPERTIES Assoc. Prof. Dr. Tetsuya
Saito, Dr. Hiroshi Yamada
GENETIC IDENTIFICATION OF DGAT2 GENES IN Dr. Ahmed Farag, Prof. Dr.
EGYPTIAN OLIVE CULTIVARS Hanan Hassan, Assoc. Prof.
Dr. Rania Ibrahim
EFFECT OF POLLEN SOURCES ON FRUIT SET AND Dr. Li Wei Zhana. Assoc
QUALITY OF 'LONG RED B' WAX APPLE IN TAIWAN . ng, ’
Prof. Dr. Yu Ming Lee
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
DEVELOPMENT OF CARBON NANOTUBE-BASED Assoc. Prof. Dr. Sayeed
SUPERCAPACITORS FOR ADVANCED ENERGY STORAGE Ahmed Shah, Prof. Dr.
Ahmed Nadeem Khan
OPTIMIZATION OF B-GALACTOSIDASE ACTIVITY IN Prof. Dr. Manoi Kumar
YEAST USING ORGANIC SOLVENTS AND STATISTICAL o !
MODELS Sharma, Assoc. Prof. Dr.
Rekha S. Gupta
EFFECT OF FIELD TYPE ON COPPER CONCENTRATION IN .
Dr. Fadila Benkhaldoun,
LAMBS IN MOUNTAIN AND PLAIN REGIONS Assoc. Prof. Dr. Ali El Hadj
S‘
.
T
~ R VALIDITY, RELIABILITY AND OBJECTIVITY OF THE 90° Dr. Zainal Abidin, Prof. Dr.
% < PUSH-UPS TEST IN SPORTS SCIENCE STUDENTS Amirul Hakim, Assoc. Prof.
b E Dr. Syafiq Hassan
5 =
3 8
:,' Y IMPACT OF CALCIUM CARBIDE ON SPERM MORPHOLOGY | Dr. Joseph O. Akpan,
< o AND VIABILITY IN ALBINO MICE Assoc. Prof. Dr. Richard O.
I a) Okon, Dr. Anita O. Okafor
—
o
1
[a
Prof. Dr. Khalid M. Al-
EFFECTS OF THYMOQUINONE ON CADMIUM-INDUCED Harbi, Assoc. Prof. Dr.
NEPHROTOXICITY IN RATS Jamal A. Al-Ghamdi, Dr.
Rami M. Al-Omari
PREVALENCE OF ADULT TAENIA SAGINATA IN CATTLE Dr. Chijioke O. Duru,
AT MAJOR ABATTOIRS IN PORT HARCOURT, NIGERIA Assoc. Prof. Dr. Obioma E.
Nwachukwu
ATTACKS ON THE ELLIPTIC CURVE DISCRETE Dr. Wei Zhana. Assoc. Prof
LOGARITHM PROBLEM OVER PRIME AND BINARY FIELDS Dr. Liang Chegr; ' '
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LOCALIZATION OF BLUETOOTH DEVICES USING
IMPROVED RSSI-BASED TRILATERATION METHOD FOR
THE VISUALLY IMPAIRED

Ahmad Younis, Imran
Khan, Sadiqg Ali

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
FORMAL DEVELOPMENT OF THE WIRELESS Assoc. Prof. Dr. Fatima Al-
TRANSACTION PROTOCOL IN EVENT-B ¢. FTOt. Lr. Fatim:
Rashid, Dr. Nabil Jamil
COOPERATION EMERGENCE IN DEMOGRAPHIC MULTI- .
LEVEL DONOR-RECIPIENT GAMES Dr. Lian Zhang, Assoc.
Prof. Dr. Wei Liu
S
= SOLAR POWERED CLUSTER HEAD RELOCATION .
§ ALGORITHM FOR WIRELESS SENSOR NETWORKS Eir'\,:,(e‘:”fe' Zhao, Prof. Dr.
© <
Z ©
- £
=
% T DESIGN OF A VIA-LESS ULTRA-WIDEBAND MICROSTRIP Assoc. Prof. Dr. Marcus
: o FILTER Fischer, Dr. Elena Schmidt
3 |2
o
= a
o
(@)
(2]
<

DEVELOPMENT OF MAINTENANCE MANAGEMENT
SYSTEM FOR FERTILIZER PLANT PERFORMANCE
OPTIMIZATION

Khaled Al-Masri

MULTI-AGENT SYSTEM MODELING OF INDUSTRIAL
CONTROL SYSTEMS USING AGR FRAMEWORK

Rachid Boudraa, Ahmed
Zeggai, Mohamed Dahmani
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
SECURITY MEASURES IN AT-HOME MEDICAL CARE Nadia Raza. Tasheern
SYSTEMS USING SENSOR NETWORKS :
Akhtar, Farida Khatoon
DETECTION OF ATRIOVENTRICULAR HEART BLOCK IN o .
ECG SIGNALS USING A COMPOUND NEURAL NETWORK | Moussa Djedid, Yassine
Bencherif, Khaled Boudraa
SIMULATION AND VALIDATION OF MULTIBODY )
MECHANICAL SYSTEMS WITH REVOLUTE JOINTS UNDER | Miohammad Nasser, Ali
CLEARANCE Kamal, Abdelghani
Mechaal
. DEVELOPING NON-FUNCTIONAL REQUIREMENTS FOR
% (;D gEEé:TlsolgN SUPPORT SYSTEMS IN THE HEALTHCARE Ahmed Sadig
- g
S s
- o))
- o RELIABILITY COST OF DISTRIBUTION CENTERS IN MULTI- .
< 3 CAPACITY SUPPLY CHAINS UNDER FAILURE SCENARIOS | Hassan Jafari, Reza Parsa,
T Fathollah Saeedi

FACTORS AFFECTING ESTIMATION OF WORK EFFORT IN
SOFTWARE DEVELOPMENT AND ENHANCEMENT
PROJECTS

Sergei Ivankov

ADVANCEMENTS IN SOFTWARE ARCHITECTURE FOR
EFFICIENT SYSTEM DESIGN

Hassan Jamil, Yusra
Alhassan

AUTONOMOUS CONTROL STRATEGY FOR MULTI-ROTOR
UAVs IN COMPLEX ENVIRONMENTS

Ahmed Taha, Khaled
Mansour
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

THERMAL STRESS ANALYSIS IN LIQUID-PROPELLANT
1 ROCKET ENGINES USING THE SUBSTRUCTURE METHOD Tariq Alhaj, Lina Mustafa

IMPROVEMENTS IN TITANIUM ALLOY FORMABILITY

2 THROUGH INCREMENTAL SHEET FORMING Khalil Mansouri, Yasmine

Hachem

IMU/GPS INTEGRATION ALGORITHM FOR ENHANCED

3 NAVIGATION IN LAND VEHICLES Sami Benkhelifa, Rania

Fadili

MAGNETIC EFFECTS ON FERROFLUID FLOW OVER A

HALL /SALON 10
Sami Benkhelifa

4 ROTATING POROUS DISK: A COMPARATIVE STUDY JinH. Lee, Min J. Park
CREEP BEHAVIOR OF FUNCTIONALLY GRADED

5 CYLINDER UNDER INTERNAL PRESSURE: A NUMERICAL | Ahmed A. Fayed, Rania M.
STUDY Abdel-Mottaleb
MAGNETO-VISCOUS EFFECTS ON FERROFLUID FLOW

6 OVER A POROUS ROTATING DISK WITH Dinesh K. Sharma, Arvind
SUCTION/INJECTION K. Yadav
OPTIMAL DESIGN OF LANDING GEARS FOR LIGHT . .

7 UNMANNED AIRCRAFT VEHICLES Tarig A. Al-Khayat, Khalid

M. Al-Fahad
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GAMMA VE SZASZ-MIRAKYAN OPERATORLERININ BILESKESI

Ayse GOZCU

Gazi Universitesi, ayse.gozcu@gazi.edu.tr — 0000-0002-4697-8763
Prof. Dr. Mediha ORKCU

Gazi Universitesi, medihaakcay@gazi.edu.tr — 0000-0002-0583-6005

OZET

Yapici yaklasim teorisinde yeni operatorlerin elde edilmesi arastirmacilarin ilgisini
cekmektedir. Baz1 operatorler iiretici fonksiyonlar yoluyla, bazi listel tip operatdrler ise
diferensiyel denklemler yoluyla olusturulmustur. Acu ve arkadaslari devam niteliginde olan
caligmalarla lineer pozitif operatorlerin bileskesi ve ayrigmasi lizerinedir. Onlar Baskakov,
Post- Widder ve Szasz-Mirakyan gibi klasik lineer pozitif operatorlerin bileskelerini igeren
operatorler icin teorik ve niimerik sonuglar vermiglerdir. Abel ve Gupta ise bazi integral
operatorleri ile ayrik operatorlerin bileskesi alindiginda tamamen ayrik operator elde
edilemeyecegini gozlemlemistir. Onlar f fonksiyonunun uygun bir sinifi i¢in bileske yontemi
ile yeni ayrik operatdrler inga etmislerdir. Abel ve Gupta, Lupas ve Miiller tarafindan Gamma
operatorleri ile Szasz-Mirakjan operatdrlerinin bileskesini elde etmislerdir. Usta ve Betus, sabit
fonksiyonlar1 yeniden iireten Gamma operatorlerinin modifikasyonlarina dayali kavramsal bir
teorik gerceve saglamiglardir. Bu ¢alismada, Usta ve Betus’a ait modifiye Gamma operatorleri
ve Szasz-Mirakyan operatorlerinin bileskesi tanitilmigtir. Tanitilan operatorlerin yerel ve
agirlikli yaklasim Ozellikleri incelenmistir. Ayrica olusturulan operatorler dizisi ig¢in
Voronovskaya tip teorem ispat edilmistir.

Anahtar Kelimeler: bileske operatorler, stireklilik modiilii, agirlikli yaklasim, Voronovskaya

teoremi
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0,,(A) YARIGRUBUNUN SIFIR BOLEN GRAFIKLERIi

Yiiksek Lisans Ogrencisi ve Ogretmen, Muhammet UYSAL
Harran Universitesi

matamatikci037@gmail.com - ORCID ID: 0009-0009-6393-5181
Do¢. Dr. Kemal TOKER

Harran Universitesi

ktoker@harran.edu.tr - ORCID ID: 0000-0003-3696-1324

OZET

S bostan farkli bir kiime olsun ve “*” da S ilizerinde bir ikili islem olsun. Eger bu islem S
tizerinde birlesme 6zelligine sahipse (S,*) yapisina bir yarigrup denir. Eger @ # H < S olmak
tizere (H,*) bir yarigrup oluyorsa H’ ye S’ nin bir altyarigrubu denir.

X bostan farkli bir kiime ve T, de X {izerindeki tam doniisiimler yarigrubu olsun agikca ifade
etmek gerekirse T,, X’ten X e tim fonksiyonlarin kiimesidir ve fonksiyonlarin bileske islemi
ile bir yaniguptur. X,, = {1,2,...,n} olarak tammlanir ve bu ¢alismada Ty yerine T, ifadesi
kullanilmigtir. O, = {@ € T, : xa < ya © x <y (Vx,y € X,)} olarak tanimlanan yapiya X,
iizerinde sira-koruyan doniistimler yarigrubu denir ve bu yapt T, yarigrubunun bir
altyarigrubudur.

@ + A C X, olmak lizere 0,(A) ={a € 0, : xa < x (Vx € A)} kiimesi X,, lizerinde sira
koruyan ve A-azalan doniisiimler yarigrubu olarak adlandirilir ve bu yarigrup O, yarigrubunun
bir altyarigrubudur. O,,(A) yarigrubunun sifir elemanini igermesi igin gerek ve yeter kosul 1 €
A olmasidir (Bugay, Yagci, Ayik, 2019), bundan dolay1 bu ¢alismada 1 € A oldugu kabul
edilmistir. Bu ¢alismada O,(A) ’nin yonsiiz sifir bolen grafigi tanimlanmis olup T ile
gdsterilmistir ve n > 4 i¢in bu grafik incelenmistir. Oncelikle T' grafiginin baglantili oldugu
ispatlanmis olup, I" grafiginin kose sayisi, kdse dereceleri, en biiyiik ve en kiigiik kdse derecesi,
capi, en kisa devir uzunlugu hesaplanmistir ve klik sayist i¢in bir alt sinir bulunmustur.

Anahtar Kelimeler: Sifir Bolen Grafikler, Yarigrup, Baglantili Grafik, Kose Derecesi
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KUSURLU ASILAMA YAPILAN SIS SALGIN MODELI iCIN MATEMATIKSEL
BiR YAKLASIM

Dr, SALAH ABUASAD
King Faisal Universitesi, sabuasad@kfu.edu.sa- 0000-0001-6173-652X

Dr,AHMET YILDIRIM
Ege Universitesi, yahmet49ege@gmail.com- 0000-0001-8989-4271

Dr, ISHAK HASHIM
Kebangsaan Universitesi, ishak_h@ukm.edu.my- 0000-0003-4237-7140

Dr, SAMSUL ARIFFiN ABDUL KARIM
CSMER Enstitiisii, samsul_ariffin@utp.edu.my- 0000-0001-6518-6705

Dr, J.F. GOMEZ-AGUILAR
CONAC Teknoloji Universitesi, jgomez@cenidet.edu.mx- 0000-0001-9403-3767

OZET

Bu ¢alismada, ¢ok adiml diferansiyel doniisiim yonteminin genellestirilmis hali olan kesirli
cok adimli diferansiyel doniisiim yontemini, kusurlu asilama yapilan kesirli stokastik SIS salgin
modeline yaklasik ¢oziimler bulmak i¢in uyguladik. Kesirli tiirevler Caputo anlaminda

tanimlanmistir. Sayisal sonuglar grafiklerle desteklenmistir ve yontemin etkinligini ortaya

koymustur.

Anahtar Kelimeler : Kesirli stokastik SIS salgin modeli, Caputo kesirli tiirev, kusurlu asilama,

diferansiyel doniisiim yontemi.
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Anti-Bakteriyel Etki Olciimiinde Gelineli Otu Ekstraktinin o-Coumaric Acid ve 1QSG
Proteini ile Etkilesimi

Dr. Ogr. Uyesi Ayse BARAN?" ¢ Mardin Artuklu Universitesi, Kiziltepe Vocational School,

Department of Plant and Animal Production, Medicinal and Aromatic Plants Program, 47200,
Mardin, Tirkiyeayse.gorgec43@gmail.com - 0000-0002-2317-0489

Dr. Ogr. Uyesi Baris KURT? Mus Alparslan University, Science Faculty, Department of
Chemistry, 49250 Mus, Turkey b.kurt@alparslan.edu.tr - 0000-0002-1406-0915

Dr. Murat EVCIL® Dicle University, Science Faculty, Department of Chemistry, 21280
Diyarbakir, Turkey muratevc@gmail.com - 0000-0002-4646-8042

Tibbi bitkiler, enfeksiyoz, kardiyovaskiiler, inflamatuvar, norolojik ve kotii huylu kanser gibi
bir¢ok hastaligin dnlenmesi veya tedavisinde 6nemli bir rol oynamaktadir. Bu bitkiler, yalnizca
geleneksel tipta degil, aynt zamanda modern farmasotik sektoriinde de yaygin olarak
kullanilmaktadir. Alternatif tip uygulamalarinin tercih edilme nedenleri arasinda toplumlarin
sosyo-kiiltiirel aligkanliklari, konvansiyonel tibbin yiiksek maliyetleri ve farkli hastaliklarin
tedavisi igin bitki bazli ilaglara duyulan ihtiyag yer almaktadir (Chahmi et al., 2015).

Tibbi ozelliklere sahip bir¢ok bitki, beslenme yoluyla giinliikk hayatta da tiiketilmektedir. Bu
bitkilerin saglik itizerindeki etkilerini arastiran bilim dali olan etnobotanik, bitkilerin farkli
toplumlarda geleneksel kullanimlarini inceleyerek tibbi ve farmakolojik potansiyellerini ortaya
cikarmayr amaglar. Yapilan arastirmalar, bazi bitkilerin icerdigi biyoaktif bilesiklerin,
gelecekte ilag gelistirme siireclerinde onemli bir kaynak olabilecegini gostermektedir
(Bendaoud et al., 2022, 2023; Hmamou et al., 2023).

Bu baglamda, Gelineli otu ekstrakti, halk hekimliginde yaygin olarak kullanilan ve yiiksek
antiradikal aktiviteye sahip bir bitkidir. Tiirkiye’de geleneksel iceceklerden biri olan sorbetin
dogal renklendiricisi olarak da kullanilan bu bitkinin, ¢esitli farmakolojik etkileri oldugu
bilinmektedir. Yapilan ¢alismalar, Gelineli otu ekstraktinin sindirim sistemi rahatsizliklarini
yatistirict, antiinflamatuvar, antitiissif, antispazmodik, antijenotoksik, antimutajenik ve
antikanserojenik etkiler gosterdigini ortaya koymustur. Ayrica, bu ekstraktin enfeksiyon
hastaliklarinin tedavisinde, oksiiriik, ishal ve uyku bozukluklarinin giderilmesinde etkili oldugu
ve bakterisid ajan olarak kullanilabilecegi belirlenmistir (Marsoul et al., 2020).

Son aragtirmalar, Gelineli otu ekstraktinin biyoaktif bilesenlerini ve farmakolojik potansiyelini
de ortaya ¢ikarmistir. Bu ekstraktin igeriginde o-Kumarik asit, trans-ferulik asit, protokatesuik
asit, kafeik asit ve trans-sinamik asit gibi 6nemli bilesikler bulunmakta olup, LC-MS analizi ile
bilesenleri tespit edilmis ve oranlar1 belirlenmistir. Bu bilesenlerin biyolojik etkilerini anlamak
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amaciyla E. Coli bakterisine kars1 anti bakteriyel 6zelligi enol rediiktaz enzimi kristal yapisi
olan PDB ID: 1QSG proteinine karsi molekiiler docking calismalar1 yapilmistir. Calismalar
kapsaminda, ligandlar prepare ligand.py, reseptor ise prepare receptor.py betigi kullanilarak
hazirlanmis, docking hesaplamalar1 vina.exe yazilimi ile gergeklestirilmis, Discovery Studio
Visualizer yazilimi kullanilarak gorsellestirilmistir. Bitki i¢in genel docking skoru ise ekstrakt
icinde belirlenen ligandlarin her biri i¢in belirlenen docking skorlarinin ekstrakttaki oranlari
dikkate alinarak agirlikli ortalama yontemi ile -6.20 kcal/mol olarak bulunmustur. Bu bulgular,
Gelineli otunun farmakolojik olarak degerlendirilebilecek bir antibakteriyel ajan olabilecegini
gostermektedir.

Anahtar Kelimeler: Anti-bakteriyel etki, 0-Coumaric acid, Molekiiler yerlestirme, 1QSG
proteini

Interaction of Papaver Rhoeas L. Extract's o-Coumaric Acid with 1QSG Protein in
Antibacterial Activity Assessment

Medicinal plants play a crucial role in the prevention and treatment of various diseases,
including infectious, cardiovascular, inflammatory, neurological, and malignant cancers. These
plants are widely used not only in traditional medicine but also in the modern pharmaceutical
industry. The preference for alternative medicine is driven by several factors, including socio-
cultural habits, the high cost of conventional medicine, and the need for plant-based drug
alternatives in the treatment of various diseases (Chahmi et al., 2015).

Many medicinal plants are also consumed in daily life as part of a regular diet. Ethnobotany,
the scientific discipline that investigates the traditional uses of plants across different cultures,
aims to uncover their medical and pharmacological potential. Research has shown that the
bioactive compounds found in certain plants may serve as valuable resources for future drug
development (Bendaoud et al., 2022, 2023; Hmamou et al., 2023).

In this context, Papaver rhoeas L. extract is a plant widely used in folk medicine and known
for its high antiradical activity. It is also traditionally used as a natural coloring agent in sorbet,
a traditional Turkish beverage. Studies have demonstrated that Papaver rhoeas L. extract
possesses various pharmacological properties, including digestive system soothing, anti-
inflammatory, antitussive, antispasmodic, antigenotoxic, antimutagenic, and anticancer effects.
Additionally, this extract has been found to be effective in treating infectious diseases, coughs,
diarrhea, and sleep disorders and has potential as a bactericidal agent (Marsoul et al., 2020).
Recent studies have further identified the bioactive components and pharmacological potential
of Papaver rhoeas L. extract. The extract contains significant compounds such as o-coumaric
acid, trans-ferulic acid, protocatechuic acid, caffeic acid, and trans-cinnamic acid, which
were identified and quantified using LC-MS analysis. To evaluate their biological effects,
molecular docking studies were conducted to assess the antibacterial properties of the extract
against E. coli, specifically targeting the enol reductase enzyme crystal structure (PDB ID:
1QSG). For these studies, ligands were prepared using the prepare_ligand.py script, and the
receptor was processed using the prepare_receptor.py script. Docking calculations were
performed using the vina.exe software, and interactions were visualized with Discovery Studio
Visualizer.

The overall docking score of the plant was calculated using a weighted average approach,
considering the docking scores of each identified ligand within the extract. The final docking
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score was determined to be -6.20 kcal/mol, suggesting a significant binding affinity. These
findings indicate that Papaver rhoeas L

. extract has the potential to be developed as a
pharmacologically valuable antibacterial agent.

Keywords: Antibacterial activity, o-Coumaric acid, Molecular docking, 1QSG protein
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3,6-DIKLOROBENZEN-1,2,45-TETRAOL ve 3,6-DIKLOROBENZEN-1,2,4,5-
TETRATIOL MOLEKULLERININ KONFORMASYON ANALIZIi ve TITRESIM
FREKANSININ TEORIK ARASTIRMASI
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OZET

3,6-diklorobenzen-1,2,4,5-tetraol (1) ve 3,6-diklorobenzen-1,2,4,5-tetratiol (II) molekiillerinin
konformasyon analizleri C-C-X-H (X=0, S) dihedral ag¢ilarin fonksiyonu olarak yapilmistir. C-
C-X-H dihedral agilar1 30°” lik araliklarla 12 adim taranarak molekiiliin 169 noktada enerjileri
hesaplatilarak, bilesiklerin Potansiyel Enerji Yiizeyleri (PEY) olusturulmustur. PEY {izerindeki
diisiik enerjili konformasyonlar optimize edilerek molekiillerin denge durumu geometrileri elde
edilmistir. Molekiillerin denge durumu geometrilerinin bazi molekiiler &zellikleri
hesaplanmistir. B3LYP/6-311++G(d,p) yontemi kullanilarak 3,6-diklorobenzen-1,2,4,5-tetraol
molekiiliiniin dipol moment, en yiiksek dolu molekiiler orbital (HOMO) ve en diisiik bos
molekiiler orbital (LUMO) enerji degerleri sirasiyla, 4.78 Debye, -0.222118 a.u, -0.044385 a.u,
ayni yontemde 3,6-diklorobenzen-1,2,4,5-tetratiol molekiilii i¢in bu degerler 2.45 Debye, -
0.233099 a.u, -0.056375 a.u olarak hesaplanmistir. Molekiillerin titresim dalga sayilarinin
isaretlenmesi, VEDA 4f programi kullanilarak belirlenmistir. Ayrica, molekiillerin IR ve
Raman spektrumlari ¢izilerek, tiim IR ve Raman aktif titresim modlar1 belirlenmistir. Yapilan
calismada, Gaussian 09 paket programinda DFT/B3LYP/6-311++G(d,p) ve DFT/B3LYP/6-
31+G(d) yontemleri kullanilmstir.

Anahtar Kelimeler: 3,6-Diklorobenzen-1,2,4,5-tetraol, dipol moment, HOMO, LUMO.

THEORETICAL INVESTIGATION of CONFORMATION ANALYSIS and
VIBRATION FREQUENCY of 3,6-DICHLOROBENZENE-1,2,4,5-TETRAOL and 3,6-
DICHLOROBENZENE-1,2,4,5-TETRATHIOL MOLECULES

Conformational analyses of 3,6-dichlorobenzene-1,2,4,5-tetraol (I) and 3,6-dichlorobenzene-
1,2,4,5-tetrathiol (11) molecules were performed as a function of C-C-X-H (X=0, S) dihedral
angles. Potential Energy Surfaces (PES) of the compounds were created by scanning the C-C-
X-H dihedral angles in 12 steps at 30° intervals and calculating the energies of the molecule at
169 points. By optimizing the low energy conformations on PEY, the equilibrium state
geometries of the molecules were obtained. Some molecular properties of the equilibrium state
geometries of the molecules have been calculated. Using the B3LYP/6-311++G(d,p) method,
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the dipole moment, highest occupied molecular orbital (HOMO) and lowest unoccupied
molecular orbital (LUMO) energy values of the 3,6-dichlorobenzene-1,2,4,5-tetraol molecule
were calculated as 4.78 Debye, -0.222118 a.u, -0.044385 a.u, respectively, and with the same
method, these values for the 3,6-dichlorobenzene-1,2,4,5-tetrathiol molecule were calculated
as 2.45 Debye, -0.233099 a.u, -0.056375 a.u. The marking of the vibrational wave numbers of
the molecules was determined using the VEDA 4f program. In addition, all IR and Raman
active vibrational modes were determined by plotting the IR and Raman spectra of the

molecules. In the study, DFT/B3LYP/6-311++G(d,p) and DFT/B3LYP/6-31+G(d) methods
were used in the Gaussian 09 package program.

Keywords: 3,6-Dichlorobenzene-1,2,4,5-tetraol, dipole moment, HOMO, LUMO.
1. GIRIS

3,6-Diklorobenzen-1,2,4,5-tetraol bilesigi 1868 tarihinde (Graebe, 1868) rapor edilmesine
karsilik, bilesik ile ilgili deneysel ve teorik olarak ¢ok fazla ¢alisma yapilmamistir, ancak
1957'de herbisit, fungisit ve insektisit olarak patentlenen ilgili tetrakis'i (2,2-dikloropropionat
ester) hazirlamak i¢in kullanilmustir (Senkbeil vd. 1988,). 3,6-Diklorobenzen-1,2,4,5-tetraol

monohidrat bilesigi ile ilgili yapilan bir caligmada X-151n1 yapis1 ve erime noktasi belirlenmistir
(Aitken vd. 2022).

3,6-diklorobenzen-1,2.,4,5-tetraol 3,6-diklorobenzen-1,2.,4,5-tetratiol

Gorsel 1. Molekiil (I) ve (IT) numaralandirilmis fotograflari

Bu ¢aligmada, 3,6-diklorobenzen-1,2,4,5-tetraol (1) ve 3,6-diklorobenzen-1,2,4,5-tetratiol (1)
molekiillerinin konformasyon analizleri, geometrik parametreleri, titresim frekanslari, dogrusal
ve dogrusal olmayan optik 6zellikleri detayl1 bir sekilde teorik olarak arastirilmistir. Calisilan
molekiillerin numaralandirilmis fotograflar: gorsel 1’de sunulmustur

2. YONTEM

Ilk olarak her iki molekiiliin PEY leri C-C-X-H (X=0, S) dihedral agilarin fonksiyonu olarak
Gaussian 09 paket programinda DFT/B3LYP/6-31+G(d) yontemleri kullanilarak
hesaplatilmigtir. PEY {izerindeki diisiikk enerjili konformerler Gaussian GO9W paket
programinda (Frisch vd. 2010), DFT’ye dayal1 B3LYP fonksiyoneli (Becke’nin 3 parametreli
hibrit degis-tokus fonksiyoneli (B3) (Becke 1988) ile Lee-Yang ve Parr’in korelasyon
fonksiyonelinden (Lee vd. 1988, Beckel993) yonteminde 6-311++G(d,p) temel seti
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DFT/B3LYP/6-311++G(d,p) ve kullanilarak gaz fazinda optimize edilmistir. Her iki
bilesiginde yaklasik geometrisi GaussView 5.0 programinda ¢izilmistir (Dennington vd. 2009).
Ayrica, her iki molekiiliin titresim dalga sayilar Veda 4f (Jamroz, 2013) programi kullanilarak
isaretlenmesi yapilmistir.

3. SONUCLAR VE DEGERLENDIRME

3.1. Potansiyel enerji yiizeyi

3,6-diklorobenzen-1,2,4,5-tetraol (I) ve 3,6-diklorobenzen-1,2,4,5-tetratiol (II) molekiillerinin
konformasyon analizleri C-C-X-H (X=0, S) dihedral agilarin fonksiyonu olarak yapilmistir.
3,6-diklorobenzen-1,2,4,5-tetraol (I) molekiiliiniin C1-C6-0O4-H ve C6-C5-0O3-H dihedral
acilar1 30”’ lik araliklarla 6 adim taranarak molekiiliin 49 noktada enerjileri hesaplatilarak, PEY
elde edilmistir ve gorsel 2’de sunulmustur.

-1452.11
-1452.11

-1452.12 7

-1452.12

-1452.12

Enerji (a.u) -1452.12
145212

-1452.13
-1452.13
-1452.13

Gorsel 2. 3,6-diklorobenzen-1,2,4,5-tetraol (I) molekiiliiniin PEY

Gorsel 2°den gorildigii gibi 3,6-diklorobenzen-1,2,4,5-tetraol (I) molekiiliiniin PEY {izerinde
birden fazla minimum (mavi renkli) ve maksimum (kirmiz1 renkli) enerjiye sahip noktalar
vardir. Ancak, PEY iizerindeki lve 2 numarali diigsiik enerjili durumlara karsilik gelen
konformasyonlar gosterilmistir. Molekiilin 1 numarali konformasyonu 2 numarali
konformasyonundan daha kararl bir yapida oldugu goriilmiistiir. Ayrica PEY” nin izdiigimii
olan kontur ¢izgilerde ayni renklerle temsil edilmistir.
3.2. Geometrik Optimizasyon

Her iki molekiiliin PEY tizerindeki diisiik enerjili konformerleri DFT/B3LYP/6-311++G(d,p)
yontemi kullanilarak gaz fazinda optimize edilmistir. Optimize sonucunda molekiillerin karali
geometrik yapilar1 belirlenmistir. Belirlenen bu yapilarin, se¢ilmis yapisal parametreleri
cizelge1’de sunulmustur. Molekiil (I)’in C-O bag uzunluklar1 1.3577- 1.3704 A Molekiil (II)’in
C-S bag uzunluklar1 1.7801-1.7905 A araliginda hesaplanmistir. Molekiil (I)/(II) C-CI bag
uzunluklar1 1.737-1.7615/1.7526-1.7569 A araliginda hesaplanmistir. Bilesik (I)/II) denge
durumu geometrilerinin ayni yontemlerde hesaplanan dipol moment degerleri sirasiyla
4.78/2.45 Debye. HOMO enerji degerleri sirasiyla, 4.78 Debye, -0.222118/-0.233099 a.u, -
LUMO igin -0.044385/-0.056375 a.u olarak hesaplanmistir. Molekiil (I)’in C1-C2-X1-H
dihedral acilar1 yaklasik olarak 0.0 ve -180.0°(¢izelge 1) degerlerine sahip olduklari, bu
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durumun molekiiliin diizlemsel bir uzaysal konumda oldugu gostermektedir. Ancak, Molekiil
(IM’in C1-C2-X1-H dihedral agilart 0 ve 180° (gizelge 1) degerlerinden farli olup, molekiil
diizlemsel olmayan bir uzaysal konumda oldugu goriilmiistiir.

Cizelge 1. Molekiil (I) ve (II)’nin sec¢ilmis yapisal parametreleri

Bag uzunlugu (A) Bag aci1 (°
Atomlar | X=0 X=S Atomlar X=0 X=S
C1-C2 1.3924 | 1.4031 | C2-X1-H 110.4 97.0
C1-C6 1.3924 | 1.4030 | C3-X2-H 108.3 94.8
Ci1-Cl1 1.7615 | 1.7569 | C5-X3-H 108.3 94.8
C2-C3 1.398 1.4122 | C6-X4-H 110.4 97.0
C2-X1 1.3704 | 1.7911 Dihedral a¢1 ()
C3-C4 1.3974 | 1.400 C1-C2-X1-H |-0.1 -42.5
C3-X2 1.3577 | 1.7802 | C3-C2-X1-H | 179.9 140.6
C4-C5 1.3974 | 1.3999 | C2-C3-X2-H | 0.0 -11.0
C4-ClI2 1.737 1.7526 | C4-C3-X2-H | 180.0 169.6
C5-C6 1.398 1.4123 | C2-C5-X3-H | 180.1 169.2
C5-X3 1.3577 | 1.7801 | C6-C5-X3-H | 0.1 -11.3
C6-X4 1.3704 | 1.7905 | C1-C6-X4-H | 0.0 -41.5

Bilesik (I) ve II) MEP, HOMO ve LUMO orbitallerinin yiizey diyagramlar1 Gorsel 3’te

sunulmustur.

MEP HOMO LUMO

Molekiil (I)

—
=
=
3
=
=

Gorsel 3. Bilesik (I) ve II)’nin MEP, HOMO ve LUMO orbitallerinin yiizey diyagramlari

3.3. Titresim frekanslar1
Bilesik (I) ve II) ayn1 atom sayisina sahip olup (16 atom), toplam 42 titresim modu vardir.

Molekiillerin hesaplamalar sonucu ¢izilen IR- Raman spektrumlari gérsel 4’de verilmistir.
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Gorsel 4. Bilesik (I) ve IT) IR- Raman spektrumlari

Bilesik (I) ve II) segilmis bag titrestigi frekanslari ¢izelge 2’de sunulmustur. Tiyol (S-H)
grubu titresim ™ degerleri 2564-2524 cmolarak hesaplanmistir
Cizelge 2. Bilesik (I) ve II) secilmis titresim dalga sayilari (cm™)

Skala Edilmis/Assignments with PED (>10 %)/ B3LYP6-311++G(d,p)
2564 | vS1H(55) vS2H(37) 3647 vO2H(49) vO4H(51)
2564 | vS3H(55) vS4H(38) 3643 vO1H(91)
2525 | vS1H(40) vS2H(59) 3632 vO2H(24) vO4H(22) vO3H(54)
2524 | vS3H(40) vvS4H(59) 3631 vO2H(23) vO4H(23) vO3H(45)
1515 | vC5C4(86) 1588 vC4C3(41) vC5C4(19)

v; gerilme

Ay sekilde, hidroksil (O-H) gruplari ise 3647-3631 cmolarak hesaplanmistir. Ayrica, C4-
C5 gerilme titresimleri bilesik (I) icin 1515 cm™ bilesik (Il) icin ise1588 cm™ goriilmektedir

4. GENEL DEGERLENDIRME VE SONUCLAR

3,6-diklorobenzen-1,2,4,5-tetraol (I) ve 3,6-diklorobenzen-1,2,4,5-tetratiol (IT) molekiillerinin
konformasyon analizleri C-C-X-H (X=0, S) dihedral agilarin fonksiyonu olarak yapilmustir.
Her iki molekiiliin PEY iizerindeki diisiik enerjili konformerleri DFT/B3LYP/6-311++G(d,p)
yontemi kullanilarak gaz fazinda optimize edilmistir. Optimize sonucunda molekiillerin karali
geometrik yapilar1 belirlenmistir. Molekiil (I)’in C-O bag uzunluklar1 1.3577- 1.3704 A
Molekiil (II)’in C-S bag uzunluklari 1.7801-1.7905 A aralifinda hesaplanmustir. Molekiil
()/(11) C-Cl bag uzunluklari 1.737-1.7615/1.7526-1.7569 A araliginda hesaplanmistir. Bilesik
(I)/I1) denge durumu geometrilerinin ayni yontemlerde hesaplanan dipol moment degerleri
sirastyla 4.78/2.45 Debye. HOMO enerji degerleri sirasiyla, 4.78 Debye, -0.222118/-0.233099
a.u, -LUMO igin -0.044385/-0.056375 a.u olarak hesaplanmastir.

KAYNAKCA

Aitken, R. A., Schindler, N., Slawin, A. M. Z. (2022). 6-Dichlorobenzene-1,2,4,5-tetraol
Molbank M1415.

Becke, A. D. (1988) Density-functional exchange-energy approximation with correct
asymptotic behavior. Physical Review A, 38(6), 3098-3100.

Becke, A. D., 1993. Density-Functional Thermochemistry .3. The Role of Exact Exchange. J.

12|Page
Academy Global Publishing House



BINGOL 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES

March 21 - 23, 2025 - BINGOL
— ¥ ISBN NR : 978-625-5962-56-0

Dennington, R., Keith T., Millam, J. (2009). Semichem Inc., GaussView, Version 5, Shawnee
Mission KS,.

Frisch M J, Trucks G W, Schlegel H B, Scuseria G E, Robb M A, Cheeseman J R, Scalmani G,
Barone V, Mennucci B, Petersson G A, Nakatsuji H, Caricato M, Li X, Hratchian H P,
Izmaylov A F, Bloino J, Zheng G, Sonnenberg J L, Hada M, Ehara M, Toyota K, Fukuda
R, Hasegawa J, Ishida,M, Nakajima T, Honda Y, Kitao O, Nakai H, Vreven T,
Montgomery J A, Vreven T J, Peralta J E, Ogliaro F, Bearpark M, Heyd J. J, Brothers
E, Kudin N, Staroverov V N, Kobayashi R, Normand J, Raghavachari K, Rendell A,
Burant J C, lyengar S S, Tomasi J, Cossi M, Rega N, Millam J M, Klene,M, Knox J E,
Cross J B, Bakken V, Adamo C, Jaramillo J, Gomperts R, Stratmann R E, Yazyev O,
Austin A J, Cammi R, Pomelli C J, Ochterski W, Martin L R, Morokuma K, Zakrzewski
V G, Voth G A, Salvador P, Dannenberg J J, Dapprich S, Daniels A D, Farkas O,
Foresman J B, Ortiz J V, Cioslowski J, Fox D J, 2009. Gaussian Inc., (Wallingford, CT).

Graebe, C. Untersuchungen iiber die Chinongruppe. Liebigs Ann. Chem. 1868, 146, 1-65.

Jamr6z, M. H. Vibrational Energy Distribution Analysis: VEDA 4 program, Warsaw, 2004.

Lee, C. T, Yang, W. T., Parr, R. G. (1988). Development of the colle-salvetti correlation-
energy formula into a functional of the electron density. Physical Review B, 37, 785-
789. doi: 10.1103/physrevb.37.785.

Senkbeil, H.O.; Brust, H.F. Neutral polychloro-aliphatic acid esters of polyhydroxyphenols. US
Patent 2815365, 3 December 1957.

13|Page
Academy Global Publishing House



%
% BINGOL 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
s March 21 - 23, 2025 - BINGOL

— ¥ ISBN NR : 978-625-5962-56-0

wwwwwwwwwwwwwwwwwwwww

MINING AND DRILLING
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ABSTRACT

Drilling is the excavation process carried out vertically, horizontally or inclined for operations
such as researching, producing, operating underground resources, and determining the
geotechnical properties of rocks and soils. Although drilling is a group of expensive and labor-
intensive operations, it provides accurate and reliable information. Mineral, oil, natural gas,
geothermal and water resources are the economic powers of countries and form the basis of
development. Today, the exploration, determination and production of mineral fields are of
great importance in terms of cost, economic contribution, environmental impact and
sustainability. Therefore, drilling plays a very important role in revealing these important
mineral resources.

With the developments in data processing technology and Geographic Information Systems
(GIS), multivariate statistical analyses of the obtained numerical data can be performed, and a
combined interpretation can be made in terms of geology, geophysics, geochemistry and
mineralogy. Today, mining activities have gained a multidisciplinary nature, and more efficient
mineral exploration, drilling, development and production can be carried out with the joint work
of engineering branches contributing to this sector (Geology, geophysics, Mining, Mapping,
Landscape etc.) and artificial intelligence-supported studies. The effect of the highly
knowledgeable and experienced human factor in the production of accurate and reliable data in
the mining sector and drilling applications is as important as the use of high-tech systems.

Keywords: Mine, drilling, application techniques.

1. INTRODUCTION

In the mining sector, the exploration, discovery and extraction of underground mineral
resources depend on their economic nature. Because the location of the resource, the type of
mineral it contains, reserve parameters (grade, thickness, area, volume, density, etc.) and depth
are the basic factors that determine the economic operation (Ozdemir, 2009).

The technique of mining drilling is determined according to variables such as the type of land,
the target mineral, and the purpose of the drilling. When it comes to mineral exploration drilling,
the technique is as important as the machine used. Core and reverse circulation drilling methods
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are mainly prominent in mining drilling. The core technique, which is a type of rotary drilling
technique, can be applied in two different ways as flat tool and wire-line. The flat tool method
used in shallower drilling can cause the drilling time to increase as the depth increases
(Protechnic, 2024). The usage areas of drilling wells and the classification of drillings are shown

in Visual 1 (Ersoy, 2008).

USAGE AREAS OF DRILLING WELLS
NMineral : : "
: P : : 0il, Gas and Art, Engineering and
G 1 Min;
Expluratlun_ g = Aliwcal Exedinriian Geothermal Construction Structures
and Surveving
Coal Ventilation Blasting Search Foundation Research
Metallic Water and Methane Solution Mining Production Soil Improvement
Mineral gas Drainage
Industrial Geological Research Rock Bolts Injection
Raw Material | Geotechnical Research
Hydrogeological
Eesearch
CLASSIFICATION OF DRILLINGS
Place of . Well cleanin
Purpose Denth construction | Diameter Sought substance Process iy Method
Search Shallow | Underground | Narrow | Oil and Natural Gas Flat Muddy Impact
Derelu]m.lent 'DEEP Aboveground | Wide Geothermal Energy Reverse Muddy Rotary
Production| Very Deep Sea Very Water Flat Airy Compound
Other Extremely o Metallic Minerals R Airv
Deep Wide Industrial Raw ENErSE ALrY Other
Materials
Other

Visual 1. Usage areas of drilling wells and classification of drillings (Ersoy, 2008).

2. METHODS

The methods and techniques applied for such a study start and end with the discovery,
development and commissioning of an ore deposit. After the grade and amount of ore deposit
are determined by drilling, the economics of this study and the characteristics of the annual
production capacity of the enterprise can be determined. In order to determine these
characteristics, it is of great importance that feasibility studies are conducted with accurate and
reliable data. It should not be forgotten that the geophysical, geochemical data and geological

data to be conducted within the scope of feasibility studies are evaluated together and that such
studies are conducted in a multidisciplinary manner.
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3. RESEARCH AND FINDINGS

In mineral exploration drilling projects, determining appropriate drilling and sampling studies
and well locations according to the purpose of the study to be carried out is important in terms
of the economy of such studies. The stratigraphy and structural features of the areas where
mining studies are planned affect the drilling location, depth and the drilling method to be
applied. Therefore, the geological structure and features should be known very well in

determining the topography, distance between drilling wells and deviation angles and the
project should be done accordingly (Visual 2).

Visual 2. Purpose and application methods of mineral exploration drilling (Ozdemir, 2009).

Nowadays, the targeted mine site in drilling location planning can be determined by statistical
and model studies. The application of accurate and reliable drilling data and artificial
intelligence method to these studies will provide a great contribution in terms of both time and
economy by determining the drilling locations, directions, angles and depths correctly.

In exploration drillings that determine the beginning of mining operations, two drilling methods
are predominantly used. These are; Rotary drilling and Rotary-percussion drilling. Of these,
Rotary drilling is applied as reverse circulation drilling and core drilling with straight mud
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circulation, three-cone drill and double-walled rod. Rotary-Percussion Drilling is applied as
straight circulation drilling (Air drilling) with downhole hammer (Ozdemir, 2009) (Visual 3).

Sampling siphon I

E‘Title
Air intake «E‘

.
LY
Crumb samplew

Double walled rod

-
-

e Bt TR A Visual 3. Reverse circulation
“ i, - =R .‘;‘ s downhole hammer drilling
il . A % A gt I method (Ozdemir, 2009)
" y e { -

. > Q‘\ P “w
" -
N2 e

4. CONCLUSIONS

Before starting drilling operations in mining activities, it should now be mandatory to determine

the geological, geophysical and topographic features of the field accurately and completely and
to design the drilling according to the obtained data.

The development of wire-line diamond drilling and the widespread use of reverse circulation,
which is suitable for large-diameter wells and large-scale sampling, are important developments
in drilling technology. Developments in mineralogical and chemical analysis technologies in
the last twenties have greatly increased the efficiency of mineral exploration.

Data processing technology, developments in Geographic Information Systems (GIS), and
artificial intelligence applications have made it possible to interpret these data (geology,
geophysics, geochemistry, mineralogical, etc.) in a combined manner. In addition, the
combined evaluation of these data has increased our interpretative power in search technology

and has enabled the creation of a "reliable and detailed database" necessary for a successful
search (Ozkan, 1995, 69,74 p.).
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OZET

Kirsal kesimlerde yaygin olarak tercih edilen yigma yapilar, genellikle herhangi bir
miihendislik hizmeti almadan yoresel malzemeler kullanilarak insa edilmektedir. Depreme
dayanikli yapi1 tasarim kurallarinin neredeyse hi¢c uygulanmadigi bu yapilarin deprem
performanslari, cogu depremde yeterli diizeyde olmamistir. Yigma yapilarda kullanilan diistik
malzeme Ozellikleri ve yapisal diizensizliklerin varligi olusan hasarlart dogrudan
etkilemektedir. Bu ¢aligma kapsaminda, 06 Subat 2023 tarihinde meydana gelen depremlerin
ardindan farkli diizeylerde yapisal hasar alan on bes farkli yigma yap1 dikkate alinarak bu

yapilarda diizensizlikler ve hasarlarin nedenleri siiflandirilmistir.

Anahtar Kelimeler: Yigma yap1, deprem diizensizlik, hasar

1. GIRIS

Insanlik tarihinin baslangicindan itibaren 6zellikle barmnma ve benzeri ihtiyaglarini
karsilama tlizere insa ettikleri yigma yapilar, farkli duvar malzemelerinin bloklar seklinde iist
iiste konulup harg ile baglanmasi sonucu elde edilmektedir. Geleneksel bir insaat tiirii olan
yigma yapilar 6zellikle kirsal kesimlerde tercih edilmektedir. Yoresel malzemeler kullanilarak
insa edilen bu tiir yapilar genellikle herhangi bir miihendislik hizmeti alinmadan, yoresel ustalar
tarafindan insa edilmektedir. Yigma yapilarda kullanilan duvar ve har¢ malzemelerinin
dayanim Ozelliklerinin  zayif olmasi, deprem esnasinda bu tiir yapilarin deprem
performanslarinin diisiik olmasina neden olmaktadir (Giiney vd., 2016; Bilgin vd., 2022;
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Bayraktar vd, 2007; Giinaydin vd., 2021; Gdoger, 2020; Dogangiin vd., 2008; Isik vd.,2021;
Arkan vd., 2023a) .

Yigma yapilarda tasiyic1 duvarlart meydana getiren malzeme kalitesi, yapinin deprem
performansin1 dogrudan etkilemektedir. Tasiyici duvarlar diisey yiikler altinda iyi bir
performans saglasa da yatay yikler atlinda 1yi bir deprem performansi sergilemekte zorluk
yasayabilmektedir. Bunun yan1 sira kotii ve hatali duvar isciligi hasarlarin artmasina neden
olabilmektedir. Bloklar seklinde iist iiste birakilan duvar malzemelerini birlestiren baglanti
harcinin malzeme 06zellikleri de bu tiir yapilarda deprem performansini dogrudan
etkilemektedir. Duvarlar arasinda yeterli kenetlenmeyi saglayamayacak sekilde kullanilan
harglar, yapmin rijitligini azaltabilmektedir. Bu da yapinin deprem esnasinda yapinin
biitiinligiini, siirekliligini bozarak diizlem i¢i/dis1 duvar hareketlerine neden olarak yapinin agir
hasar almasina neden olabilmektedir. Hem duvar malzemesinin hem de kullanilan harcin diisiik
malzeme Ozellikleri, bazen duvarlarda catlamalar olusturabilmektedir. Bu c¢atlamalarin
boyutlar1 yapinin stabilitesini tehlikeye atabilmektedir. Betonarme yapilara nazaran daha esnek
olmayan y1gma yapilar, deprem esnasinda yer hareketini uyum saglamakta zorlanabilmektedir.
Depremin biiyiikliigii, yerel zemin kosullari ve yapisal 6zelliklere bagl olarak yikim veya farkli
diizeylerde hasarlara maruz kalabilmektedir. Geleneksel olarak insa edilen yigma yapilarda kat
adetleri, betonarme yapilar gibi ¢ok fazla degildir. Genellikle az katli olarak insa edilen
yapilarda, yapiyr isten dis etkilere karst korumak adina agir toprak damlar ile
kapatilabilmektedir. Agir toprak damlar, deprem etkisi altinda yapinin deprem performansini
olumsuz olarak etkilemekte ve bazen toptan gocmeye maruz kalabilmektedir. Tiim bu ve
benzeri nedenlerden dolay1 yigma yapilarin deprem performanslari diisiik olmaktadir (Baytilke,
2011; Arun, 2005; Kog, 2016; Isik, 2023; Isik vd., 2023a, b; Arkan vd., 2023b;Onat vd., 2023;
Demir vd., 2024; Tutra, 2024; Bozyigit vd., 2024). Bu nedenlerden dolay1 olusan hasar ve
yikimlarin, 06 Subat 2023 Kahramanmaras depremlerin 1s18inda incelendigi c¢aligsmalar
literatiirde kendine yer bulmustur. Mercimek (2023), Kahramanmaras depremlerini ardindan
yigma yapilarin hasar modlari incelemistir. Isik vd. (2023c), bu depremlerin ardindan
Adiyaman ilindeki yigma yap1 hasarlarini detayl: bir sekilde incelemislerdir. Kocaman (2023),
calismasinda yigma tarzda insa edilen cami ve minarelerde Kahramanmaras depremlerin
etkilerini incelemistir. Isik vd. (2024) 06 Subat Kahramanmaras depremlerinin ardindan yigma
tarzda insa edilen okul binalarindaki hasarlar1 ingaat ve deprem miihendisligi kapsaminda
degerlendirmislerdir. Kahya vd. (2024) yigma yapilarda olusan hasarlar1 degerlendirdikleri
calismalarinda, Hatay’da bulunan tarihi bir yigma yapiy1 detayl olarak analiz etmislerdir. izol
vd. (2024) yigma yapilarda olusan hasarlar1 ve sonlu elemanlar yontemi ile yigma bir yapinin
deprem davranisini degerlendirmislerdir. Bu ve benzeri ¢alismalar yigma yapilardaki hasar
nedenleri ortaya koymakta ve ¢6ziim Onerileri sunmaktadir.

Yapilan bu benzeri ¢aligmalarin yani sira, yigma yapilarda bulunan diizensizliklerde
yapilarin deprem performansi dogrudan etkilemektedir. Geometrik ve yapisal 6zelliklere baglh
olarak bulunan diizensizlikler yapinin deprem dayanimini azaltabilmekte ve hasarlara neden
olabilmektedir. Bir veya birkac diizensizlik iceren yapilarda deprem etkisi altinda, yapinin
stabilitesinde problemler olusturabilmektedir. Diizensizlikler, hem yapisal biitlinliik hem de
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giivenlik agisindan risk olusturmaktadir. Bu nedenle, yigma yapilarin insasinda diizenli tasiyict
sistemler, dogru malzeme kullanimi ve diizgiin geometrik yerlesimler ¢ok 6nem arz etmektedir.

Bu calisma kapsaminda, Tiirkiye’de meydana gelen en biiyiik depremler olan 06 Subat
Kahramanmarag depremleri ardindan yazarlar tarafindan saha gézlemleri sonucu elde edilen on
bes farkli yigma yap1 icin farkli yapisal Ozellik ve diizensizlikler dikkate alinarak bir
simiflandirma yapilmistir. Ayrica dikkate alinan bu yapilarda hasarlarin nedenleri de
siiflandirilmistir. Bu ¢aligma ile birlikte hasarlarin nedenleri ve sonuglarit degerlendirilmeye
calisilmgtir.

2. MATERYAL VE METOT

2023 yilinin baslarinda meydana gelen Kahramanmaras depremleri, biiyiik bir yikima
yol agan iki biiylik sarsinti ile ¢ok genis bir alan1 etkileyen bir felaket olmustur. Bu depremler
hem kentsel hem de kirsal kesimlerde ¢ok biiyiik yapisal yikim ve hasarlara neden olmustur.
Deprem bolgesindeki kirsal kesimlerde hakim yapi stoku olan yigma yapilarda depremin
etkileri net bir sekilde goriilmiistiir. Yigma yapilarin deprem performanslarinin daha zayif
oldugu bu depremlerde bir kez daha ortaya ¢ikmistir. 2023 Kahramanmaras depremlerinde
yigma yapilarin biiylik ¢ogunlugu ciddi hasarlar almis veya toptan gégmeye maruz kalmaistir.
Yigma yapilarda tastyici olarak kullanilan duvarlar ve bunlarin kenetlenmesi igin kullanilan
harcin diigiik malzeme 6zellikleri hasarlarin ana nedenlerinin basinda gelmektedir. Bunlarin
yani sira agir toprak damlar, geometrik diizensizlikler, kap1 ve pencere bosluklari, kotii duvar
is¢iligi, yatay ve diiseyde hatil kullanilmamasi, yerel zemin kosullari, duvarlarin farkl tipte
yap1 malzemeler ile olusturulmasi, duvar katmanlari arasinda yeterli kenetlenme olmamasi ve
benzeri nedenlerden dolay1 hasar ve yikimlar meydana gelmistir. Kahramanmaras depremleri,
yigma yapilarin zayif performansi nedeniyle biiylik can ve mal kaybina yol agmistir. Yigma
yapilar, genellikle diigiik dayanim gdsteren geleneksel insa yontemleriyle yapildigi i¢in, deprem
sirasinda en ¢ok yikima ugrayan yapilardir. Ayrica, bu yapilar genellikle eski oldugu igin
giiclendirilmemis ya da deprem yonetmeliklerine uygun insa edilmemistir. Tiim bunlar bu tiir
yapilarin herhangi bir miithendislik hizmeti almamas1 ve herhangi bir kontrol tabi olmamalarina
baghidir. Farkli diizeylerde hasar ve yikimlara maruz kalan yigma yap1 6rnekleri Gorsel 1°de
gosterilmistir.

Y1gma yapilarda farkli nedenlerden olugan hasar drnekleri Gorsel 2°de gosterilmistir.
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Gorsel 2. Farkli nedenlerden dolay1 olusan hasar drnekleri

Bu calisma kapsaminda 06 Subat 2023 Kahramanmaras depremleri ardindan farkl
diizeylerde hasara maruz kalmis on bes farkli yigma yap1 dikkate alinmistir. Yazarlar tarafindan

saha gozlemleri sonucu elde edilen bu yigma yapilar yapisal 6zellikler ve diizensizlikler
siiflandirilmigtir. Dikkate alinan yigma yapilar Gorsel 3’te gosterilmistir.
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Gorsel 3. Bu calisma kapsaminda dikkate alinan y1gma yapilar
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Dikkate alinan yigma yapilara ait yapisal 6zellik ve diizensizliklerin siniflandirilmasi
Cizelge 1’de yapilmustir.

Cizelge 1. Incelenen y1gma yapilarin dzellikleri

NO | aced | ammer | S0 Tipi | Malzeme | D 0GR | clima | Konumu | Mars | Déseme | Y
1 1 Konut Diiz Briket Yok Yok Ayrik | Cimento | Toprak Yok
2 2 Konut Diiz Briket Yok Yok Ayrik | Cimento | Toprak Yok
Briket +
3 2 Konut Diiz Moloz Yok Yok Bitisik Toprak | Toprak Yok
tas
4 1 Konut Diiz Briket Yok Yok Ayrik | Cimento | Toprak Yok
5 2 Konut Diiz Briket Yok Yok Ayrik | Cimento | Toprak Yok
6 2 Konut Diiz Briket Yok Yok Bitisik | Cimento | Toprak Yok
7 2 Konut Egimli Kerpic Yok Yok Ayrik Toprak | Toprak Yok
8 2 Konut Egimli Kerpig Yok Yok Ayrik Toprak | Toprak Yok
9 2 Konut Diiz Tag Yok Yok Bitisik | Toprak | Toprak Yok
10 2 Konut Egimli Kerpig Yok Yok Bitisik Toprak | Toprak Yok
11 2 Konut Diiz Tag Yok Yok Ayrik Toprak | Toprak Yok
12 2 Konut Egimli Kerpig Yok Yok Ayrik Toprak | Toprak Yok
13 2 Konut Diiz Briket Yok Yok Bitigik Toprak | Toprak Yok
14 2 Konut Diiz ﬁ;ﬁ(lgt Yok Yok | Bitisik | Toprak | Toprak | Yok
15 2 Konut Diiz Br'Tka? * Yok Yok Ayrik Toprak | Toprak Yok

Depremin etkiledigi bolgelerdeki iki katli yapilarin biiyiik bir ¢ogunlugunda zemin
katlar genellikle depo veya ahir olarak kullanilmaktadir. Incelenen binalarn tamaminda agir
toprak damlar kullanilmigtir. Farkli duvar malzemeleri kullanilan bu yigma yapilarda yaygin
olan duvar malzemesi ise briket olmustur. Kirsal kesimlerde arazi problemleri
bulunmadigindan genellikle ayrik tarzda binalar tercih edilmektedir. Bitisik nizamda yapilan
yapilarin biiyiik bir boliimii ise yap1 sahibinin sonradan yapisina ilave yapmis oldugu yapilardan
olusmaktadir. Incelenen hicbir binada yatay ve diisey hatil kullanilmamustir. Catilar ise
genellikle diiz olarak insa edilmekte olup, kar yagisinin yogun oldugu boélgelerde ise egimli
catilar tercih edilmektedir. Incelenen yapilarin higbirinde ne planda diizensizlik ne de agir
¢ikma bulunmamaktadir. Genel olarak duvar malzemeleri arasindaki birlesim harci topraktir.

Calisma kapsaminda incelenen y1gma yapilarin biiyiik bir boliimiinde agir toprak etkisi
ile meydana gelen hasarlar 6n plana ¢ikmaktadir. Agir toprak etkisi ile tasiyict duvarlarin
diizelme ici/dis1 hareketi ile birlikte hasarlar meydana gelmistir. Bunun yani sira katmanlar aras1
yeterli kenetlenmenin saglanmamasi, farkli duvar malzemelerinin birlikte kullanilmasi, kose
noktalarda kilit taglarinin kullanilmamasi da hasarlarin diger nedenleridir.

3. SONUCLAR

Kirsal kesimlerde, ekonomik nedenlerden dolay1 yaygin olarak tercih edilen yapisal
sistem tiirli yigma yapilardir. Tiirkiye’de yasanan 2023 Kahramanmaras ve benzeri depremler
bu tlir yapilarin deprem performanslarinin yeterli diizeyde olmadigini ortaya koymaktadir.
Kirsal kesimlerdeki bu tiir yapilarin deprem performanslarinin arttirilmasi, yeni insa edilecek
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bu tir yapilarin mihendislik hizmetleri alarak tasarlanmalarm1 ve yapr denetim
mekanizmasinin bu tiir yapilara da uygulanmasina baglidir. Kahramanmaras depremleri, yigma
yapilarin deprem giivenligi konusunda ciddi sorunlar yasadigini ve bu tiir yapilarla ilgili acil
gliclendirme ¢alismalarinin yapilmasi gerektigini net bir sekilde gostermistir. Yigma yapilar,
deprem sirasinda genellikle ciddi hasar almakta ve ¢ogu zaman yikilmaktadir. Bu sebeple, bu
tiir yapilar giiclendirmek ve depreme dayanikli hale getirmek, gelecekte benzer felaketlerin
olumsuz etkilerini en aza indirmek i¢in ¢ok onemli bir gerekliliktir. Ayn1 zamanda, bolgedeki
kentsel doniisiim ve yeni yapilarin modern insaat tekniklerine uygun olarak yapilmasi, deprem
giivenligi acisindan biiylik 6nem tagimaktadir.

Kahramanmarag depremleri, yigma yapilarin zayif performansi nedeniyle biiyiik can ve
mal kaybina yol agmistir. Yigma yapilar, genellikle diisiik dayanim gosteren geleneksel insa
yontemleriyle yapildigi i¢in, deprem sirasinda en ¢ok yikima ugrayan yapilardir. Ayrica, bu
yapilar genellikle eski oldugu i¢in giiclendirilmemis ya da deprem yonetmeliklerine uygun insa
edilmemistir. Kahramanmaras depremleri, bolgedeki eski ve zayif yap1 stogunun acil olarak
giiclendirilmesi gerektigini bir kez daha gozler oniline sermistir. Yigma yapilar, bu tiir biiyiik
depremler karsisinda genellikle dayanikli degildir ve depreme dayanikli binalarin insa edilmesi
gerektigi ortaya ¢ikmistir. Bu, kentsel doniisim ve yapi giliclendirme projelerinin dnemini
artiran bir durumdur.
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OZET

Betonarme tastyici sistemlerde meydana gelen agir yapisal hasarlar sonucu, bu yapilarda kismi
veya tamamen gdcmeler olusabilmektedir. Ozellikle depreme dayamkli yapr tasarim
kurallariin, proje ve yapim asamasinda eksik, hatali veya hi¢ uygulanmamasi betonarme
tasiyici elemanlarin 6ngdriilen kapasitelerinin agilmasina neden olarak farkli diizeylerde hasar
ve yikimlara neden olmaktadir. Yapisal 6zelliklerin yani sira yapilarda bulunan diizensizlikler,
yerel zemin kosullar1 ve depremin biiytikliigii de olusabilecek hasar1 dogrudan etkilemektedir.
Bu faktorlerden birkaginin bir arada olmasi yapida kismi veya toptan gdcmelere neden
olabilmektedir. Bu ¢alisma kapsaminda, 06 Subat 2023 Kahramanmaras depremlerinde kismi
veya toptan gdcmeye ugramis on iki adet betonarme yap1 dikkate alinmistir. Yapilarin deprem
oncesi ve deprem sonrasi gorselleri karsilastirilarak hasar nedenleri ortaya konmaya

calisilmistir.

Anahtar Kelimeler: Gogme, Betonarme, Deprem, Diizensizlik

1. GIRIS

Mevcut kentsel yap1 stokunun ¢ok biiyiik bir boliimiinii olugturan betonarme yapilarin
yapisal oOzellikleri, yerel zemin kosullar1 ve depremlerin biiyiikliigii olas1 yapisal hasar
diizeylerini dogrudan etkileyecektir. Ulke niifusunun biiyiik bir ¢ogunlugunun yasamlarimni
stirdlirdiigli bu yapilarin deprem etkisi altindaki davranisi, yapinin giivenligi ve dayaniklilig
acisindan kritik 6neme sahiptir. Betonarme yapilarin depreme dayanikli olarak tasarlanmasi ve
insa edilmesi yapilarin deprem performanslarini dogrudan etkilemektedir. Giinlimiiz
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teknolojileri ile Onceden belirlenmesi pek miimkiin goriinmeyen depremlerin zararlarini
azaltmak adina deprem Oncesi ve sonrasi yapilan ¢aligmalar 6nem arz etmektedir. Depremler
sonrasi hasarlarin  degerlendirildigi calismalar, deprem tehlikesinin gercek¢i olarak
belirlenmesine, deprem tehlike haritalarinin ve yonetmeliklerinin gelistirilmesine imkan
tanimaktadir.

Yiiksek sismik riske sahip bir cografi konumda bulunan Tiirkiye depremleri siklikla
yasamaktadir. Bu depremlerin sonucunda biiylik capli can ve mal kayiplart meydana
gelmektedir. 2011-Van, 2020-Elazig, 2020-izmir, 2022-Diizce depremleri ve 2023-
Kahramanmaras depremlerinin ardindan olusan hasarlar mevcut yapi stokunun deprem
performanslarinin 6ngoriilen diizeyde olmadigini géstermistir.

06 Subat 2023 Kahramanmaras depremleri, 11 farkli ilde ¢ok biiyiik yapisal yikim ve
hasarlara neden olarak yiizbinlerce binanin kullanilmamasina neden olmustur. Deprem
bolgesinde kentsel yap1 stokunun biiyiik bir boliimiinii olusturan betonarme yapilarda da ¢ok
Oonemli yapisal hasarlarin yaninda kismi veya toptan gogmeler yaygin olarak gézlemlenmistir.
Bu depremlerin ardindan betonarme yapilarda olusan hasar ve yikimlarmin nedenlerinin
incelendigi birgok ¢alisma literatiirde kendine yer bulmustur. Bu ¢aligmalar olusan hasarlarin
deprem ve ingaat mithendisligi kapsaminda detayli degerlendirmeleri igermektedir. Betonarme
yapilarin yapisal zayifliklari, diisiik malzeme ozellikleri, depreme dayanikli yapi tasarim
ilkelerinin uygulanmamasi, hatali tasarim ve yerel zemin kosullarinin hasarlarinin ana nedenleri
oldugu bu calismalarda belirtilmektedir (Akar vd., 2024; Yiizbasi, 2004; Vuran vd., 2024;
Binici vd., 2024; Altumsik vd., 2024; Avcil vd., 2024a,b; Ince, 2024; Sagbas vd., 2024; Isik
vd., 2024a,b, c; Yon vd., 2024; Karasin, 2023; Oztiirk vd., 2023; Avgin vd., 2024; Dogan vd.,
2024; Mertol vd., 2023; Kazaz vd., 2024; Tan vd., 2025; Yilmaz vd., 2024; S6nmez vd., 2024).

Bu ¢aligma kapsaminda 06 Subat 2023 Kahramanmaras depremlerinin etkiledigi illerde
bulunan on iki farkli betonarme yap1 dikkate alinmistir. Bu depremlerin ardindan kismi veya
toptan gogmeye maruz kalmis on iki farkli betonarme yap1 i¢in hasar gorselleri, saha gézlemleri
sonucu elde edilmistir. Cografi konumlari belirlenen bu yapilar i¢in, Google Street uygulamasi
yardimi ile deprem oOncesi gorseller elde edilmistir. Tiim bu yapilarin deprem Oncesi ve
gorselleri karsilagtirilarak hasar nedenleri ortaya konmaya ¢alisilmistir.

2. MATERYAL VE METOT

Tiirkiye, 06 Subat 2023’te birbirinden bagimsiz art arda iki biiylik depremden sonra ¢ok
biiylik yapisal yikim ve hasarlara maruz kalmistir. Depremler hem siddet ve etki alani, hem de
tarithsel gecmislik bakimindan ¢ok biiylik depremler arasmna girmistir. Aletsel donem
depremleri igerisinde en fazla can kaybina neden olan depremler iilke i¢in asrin felaketi
olmustur. 06 Subat 2023 tarihinde saat 04.17°de Kahramanmaras’in Pazarcik il¢esinde 7.7
bliyiikliigiinde, ayni giin icerisinde saat 13.24°te merkez {issii Kahramanmaras’in Elbistan il¢esi
olan 7.6 biiyiikliigiinde bir deprem meydana gelmistir. Depremler 11 farkli il ve bu illere komsu
illerde de onemli bir sekilde hissedilmistir. Depremler ve etkiledigi bolge Gorsel 1°de
gosterilmistir.
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Gorsel 1. Ana depremler ve etkilenen bolge (letisim Bagkanligi, 2023)

6 Subat 2023 tarihinde Kahramanmaras’ta meydana gelen deprem sonrasinda, en biiyiik
yapisal hasarlar Hatay, Kahramanmaras ve Adiyaman illerinde goriilmiistiir. Depremlerin ayni
bolgeyi ardisik sekilde etkilemesi, birlikte zayif yapisal ozelliklerin bulunmasi, yapilarin
deprem performansini olumsuz yonde etkilemis ve hasar oranini artirmistir. Ayrica,
projelendirme ve insa siireglerinde depreme dayanikli yap1 tasarim ilkelerinin eksik ya da hig
uygulanmamasi, depremin yapilar iizerindeki yikici etkisini onemli 6l¢iide etkilemistir. Deprem
bolgesindeki kirsal alanlarda ¢ogunlukla yigma yapilar bulunurken, kentsel bolgelerde ise
betonarme yapilar daha yaygindir. Betonarme yapilarda tespit edilen yapisal eksiklik ve
diizensizlikler, bu yapilarin deprem dayanimlarini olumsuz yonde etkilemistir. Bunun yani sira,
bu tiir yapilarin inga yillar1 da yapisal hasarlarin artmasinda 6nemli bir faktor olmustur.

Bu ¢aligma kapsaminda dikkate alinan kismi veya toptan gé¢meye maruz kalmis on iki

adet betonarme binanin deprem 6ncesi ve sonrasi gorselleri Gorsel 2°de gosterilmistir. Deprem
oncesi gorseller Google Street uygulamasi yardimi ile elde edilmistir.
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Gorsel 2. incelenen BA binalarin deprem &ncesi ve sonrasi durumlari

Incelenen betonarme yapilarin dokuz adedinde toptan gécme gergeklemistir. incelenen
8. binada ise zemin kat ve birinci kat toptan go¢meye maruz kalmistir. 4 ve 10 numarali
binalarda ise yapinin en iist kat1 hari¢ diger katlar1 tamamen gé¢miistiir. Bu ¢calisma kapsaminda
dikkate alinan bu yapilardaki olumsuzluk parametrelerinin dagilimi Cizelge 1’de yapilmuistir.

Cizelge 1. Incelenen yapilarda gdzlemlenen diizensizlikler

BinaNo | Yumusak/Zayif | Kisa Kolon | Carpigsma Agir Planda
Kat Etkisi Cikma Diizensizlik
1 Yok Yok Yok Var Yok
2 Var Yok Var Var Yok
3 Var Yok Var Var Yok
4 Var Yok Var Yok Yok
5 Var Yok Var Var Yok
6 Var Var Var Var Yok
7 Var Var Var Var Var
8 Var Yok Var Yok Yok
9 Var Yok Yok Var Yok
10 Var Yok Var Var Yok
11 Var Yok Yok Var Yok
12 Var Var Var Var Yok

Incelenen on bir farkli betonarme yapida géreceli olarak yumusak/zayif kat
bulunmaktadir. Katlar arasi dayanim ve rijitlik farkliligindan dolayr olusan bu durum,
betonarme binalarda yapisal bir zayiflik olusturabilecek kritik bir durumdur ve 6zellikle deprem
gibi dinamik ytkler altinda ¢ok 6nemli bir risk tasimaktadir. Yapinin belirli katlarinin, diger
katlarina gore daha az dayanikli veya daha esnek oldugu durumlar1 tanimlayan bu olumsuzluk
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parametresi, yapinin deprem sirasinda dengesiz hareket etmesine ve bu katlarin daha fazla hasar
gérmesine neden olabilmektedir. Incelenen binalarin tamaminda gozlemlenen yumusak/zayif
katlar, binalarin depremdeki gilivenligini ciddi sekilde tehdit eden bir durumdur. Burada
belirlenen yumusak/zayif kat gorsele dayali olarak goreceli olarak degerlendirilmistir.
Herhangi bir yapida bu durumun varligini ortaya koymak i¢in deprem yonetmeligindeki yapisal
analizler sonucu elde edilecek katsayilarin karsilastirilmasi kullanilmalidir. incelenen binalarin
tamamina yakininda zemin katlar ticari isletme olarak kullanilirken iist katlar konut olarak
kullanilmaktadir. Incelenen ii¢ adet betonarme yapida asma kat bulunmasindan dolay1 kisa
kolon olusumu goézlemlenirken, diger yapilarda kisa kolon olusumu goézlemlenmemistir.
Incelenen binalarm ¢ok biiyiik bir boliimii diger yapilara bitisik olarak insa edilmistir. Carpisma
etkisi altinda komsu yapilardan gelecek ek kesme kuvvetleri yapilarin deprem dayanimlarini
olumsuz olarak etkilemektedir. Bu ¢aligma kapsaminda dikkate alinan yapilarda yaygin olarak
gbzlemlenen diger bir olumsuzluk ise agir ¢ikmalardir. Alana kazanmak adina betonarme
cergeve disina insa edilen bu kisimlar, deprem esnasinda yapilarin zayif bdlgelerinden birini
olusturmaktadir. Planda diizensizlik ise sadece 7 numarali binada gozlemlenmistir. Saha
gozlemleri sonucu elde edilen bilgilere gore, incelenen binalarin tamami 2000 ve dncesi inga
edilen yapilardir. Buradan bu yapilarin 1975 yili deprem yonetmeliklerine goére insa
edildiklerini sdylemek pek de yanlis olmaz.

3. SONUCLAR VE TARTISMA

Tiirkiye ve Suriye’de ¢ok biiyiik bir bolgede etkili olan 06 Subat 2023 Kahramanmarag
depremleri, kentsel hakim yap1 stoku olan betonarme yapilarda ¢ok biiyiik yikimlara neden
olmustur. Betonarme yapilarda depreme dayanikl yap1 tasarim kurallarinin hem yapim hem de
uygulama asamasinda hatali, kusurlu, eksik veya hi¢ uygulanmamasi bu yapilarin deprem
performanslarinin 6nemli bir 6l¢iide olumsuz olarak etkilemistir. Yapisal karakteristikler, yerel
zemin kosullar1 ve depremlerin biiyiikliigi hasarlarin ana nedenleri olarak ifade edilebilir.
Bunlarin yani sira yapilarda bulunan ve yapilarin deprem performansini azaltan diizensizlikler
de hasarlarin artmasina neden olmustur. Bu diizensizliklerin yapilma zorunlulugu var ise
tasarim agamasinda bunlar 6zel 6nlemler alarak yapilarin deprem performanslarinin arttirilmasi
gerekmektedir. Mevcut yapilarda ise bu durumlar, yapilacak detayli yapisal analiz ve
degerlendirmelere bagli olarak dnlem alinmasini gerektirmektedir.
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OZET

Diizensiz veya yetersiz park alanlari, trafik akisini engelleyerek kavsaklarda sikisikliga,
giivenlik risklerine ve konfor kayiplarina yol acabilir. Dolayisiyla, dogru parklanma yonetimi,
trafik akisinin siirdiiriilebilirligi acisindan kritik bir rol oynar. Kentlesmenin hizla artmasi ve
ara¢ sayisindaki yiikselisle birlikte parklanma, trafik akisi, kamu diizeni ve bireysel ulasim
acisindan kritik bir konu haline gelmistir. Bu nedenle, parklanma yalnizca arag sahiplerini degil,
sehir planlamacilarini, yerel yonetimleri ve toplumun genelini etkileyen 6nemli bir meseledir.
Etkin bir parklanma yonetimi, sehir i¢i trafik yogunlugunu azaltmanin yani sira ¢evresel ve
ekonomik faydalar da saglayabilir. Akilli park sistemleri, diizenli otopark yapilari ve alternatif
ulasim yontemleri gibi ¢oziimler, parklanma sorunlarinin minimize edilmesinde 6nemli rol
oynamaktadir. Parklanma konusunun ele alinmasi, siirdiiriilebilir ulagim politikalar1 gelistirmek
ve sehir yasaminin kalitesini artirmak i¢in gereklidir.

Bu calismada, Erzurum ilindeki kavsaklardaki yogunlugu azaltmak ve trafik ihtiyaglarini
karsilamak amaciyla Ogretmen Evi Kavsagi ve Agiz ve Dis Saghgi Onii Kavsag: olarak
Caykara Caddesi Aimsun yazilimiyla yeniden modellenmistir. Modellenen kavsak i¢in mevcut
durum degerlendirilmesi yapilmis ve Caykara Caddesinin serit diizenlemesi yapilarak
parklanmanin kadirilmasiyla yeniden modelleme yapilmistir. Mevcut durumla birlikte iki
alternatif projede; seyahat siiresi, gecikme siiresi, bekleme siiresi, kuyruklanma, anlik CO2,
NOXx, PM ve VOC degerleri lizerinden karsilastirmalar yapilmistir.

Anahtar Kelimeler: Parklanma, Mikro Simiilasyon, Trafik Aglari, Sinyalizasyon, Aimsun.
1. GIRIS

Trafik akimlarimin yonetilmesinde temel amag, kavsakta giivenlik, konfor ve kapasitenin
saglanabilmesidir. [9]. Bu unsurlarin etkin bir sekilde korunabilmesi ise park alanlarinin diizenli
ve kurallara uygun sekilde planlanmasina baglidir. Glinlimiizde artan hesaplama giici,
kavsaklar gibi ulasim sistemlerinin belirli unsurlarinin simiilasyonunda fiziksel yolun ve
cevresinin hassas bir sekilde modellenmesine katkida bulunmustur. [1]. Bu gelisme, parklanma
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diizenlerinin etkilerinin de daha detayli analiz edilmesine olanak saglamustir. Ozellikle park
alanlarinin konumu, kapasitesi ve erisim diizenlemeleri gibi unsurlarin trafik akisi, giivenlik ve
konfor iizerindeki etkileri simiilasyonlarla incelenerek daha verimli ve siirdiiriilebilir parklanma
cOziimleri gelistirilebilmektedir. Artan arag sayisi ve sinirli park alanlar1 nedeniyle parklanma,
Ozellikle biiyiik sehirlerde 6nemli sorunlara yol agmaktadir. Bu durum, trafik sikisikliginin
artmasina, siirticiilerin park yeri bulma siiresinin uzamasina ve dolayisiyla zaman kaybinin yani
sira yakit tilketiminin de artmasina neden olmaktadir. Ozellikle is merkezleri, aligveris alanlar:
ve toplu tagima duraklarinin ¢evresinde bu sorun daha belirgin hale gelmektedir. Park yeri
arayisi sirasinda yapilan gereksiz manevralar ve dur-kalk trafigi, ¢cevreye yayilan egzoz gazi
miktarini artirarak hava kirliligine de olumsuz etki etmektedir. Bu sorunlarin 6niine gegcmek
icin akilli park sistemleri, toplu tasima kullaniminin tesvik edilmesi ve katli otopark gibi
coziimler giderek daha fazla 6nem kazanmaktadir. Ayn1 zamanda, sehir planlamasinda park
alanlarmin daha verimli kullanilmasi ve yesil alanlarin korunmasina yonelik dengeli bir
yaklagim benimsenmelidir. Bu tiir nlemler, hem trafik akisini rahatlatacak hem de sehir yasam
kalitesini artiracaktir.

Kritik kesisim yollarinin ulastig1 bolgelerin gelismislik diizeyini artirmasi kaginilmaz bir gergek
olmaktadir.[6]. Bu calismanin amaci, Erzurum kentinde artan ulasim taleplerine yanit
verebilmek ve trafik sorunlarini minimize etmek i¢in planlasma saglanmalidir. Erzurum
Ogretmen Evi Kavsag1 ve Agiz ve Dis Saghgi kavsagi Erzurum kent merkezi konumuna sahip
olmasi, Dogu Bati yonii olarak sehir baglantis1 saglamasi, birgok is yeri merkezi konumunda
bulunmasi sebebiyle hem trafik olarak hem yaya olarak kalabalik bir konuma sahiptir.
Kalabalig1 olusturan etmenlerden biriside park yeri sorunudur. Konum olarak Caykara katl
otopark bulunmasma ragmen kullanilmamasi, ara¢ parklanmasi sebebiyle seyir olarak
kullanilmas: gereken seridin park yeri olarak kullanilmasi, arag park yeri bulabilmek ig¢in
araglar hiz limitini seyir limitinin altinda tutmakta ve araglarin park i¢in manevra siiresi trafik
stiresini uzatmakta ve sikisikliga sebebiyet vermektedir. Kavsaklarda olusan yiiksek gecikme
stireleri, trafik akigsinin aksamalarina ve kavsak kapasitesinin dolmasina neden olabilmektedir.
[7]. Calismada, mevcut durumla birlikte serit ¢izgileri olusturularak park yeri olusturulmadan
alternatif proje calisilmistir. Park alanin olmasi veya olmamasi trafigi ne kadar etkiler, seyahat
stiresi, gecikme siiresi, bekleme siiresi, kuyruklanma ve ¢evresel etkiler (anlik CO2, NOx, PM
ve VOC salinim degerleri) gibi parametreler analiz ederek trafik akisinin verimliligini ve
giivenligini arttirmak, daha siirdiiriilebilir ve giivenli bir trafik akisi saglanmasi hedeflenmistir.
Bu baglamda, kavsaklarin etkinligi artirilarak, kentin ulasim altyapisinin gelistirilmesine
katkida bulunulmas1 amag¢lanmaktadir. Sonug olarak, hangi tasarim ve yon diizenlemelerinin
daha uygun oldugu belirlenmistir.

2. MATERYAL VE YONTEM
2.1. Calisma Alani

Calisma alan1 Erzurum ili Ogretmen Evi Kavsagi ve Ag1z ve Dis Sagligi Onii Kavsag: olarak
Caykara Caddesi iizerinde ¢alisma gerceklestirilmistir. Sekil 1 caligma alanina ait uydu
goriintiisiinii icermektedir.
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Calisilan projeler 2 alternatif proje olarak secilmis ve projeler lizerinden ilk alternatif olarak
mevcut durum degerlendirilmesi yapilip ikinci alternatif olarak da agiz ve dis saglig1 oniinii
Ogretmen evine baglayan cadde olarak parklanmanin kaldirilmasinin trafige etkisi incelenmistir
Emisyon modellemesinde kullanilan bu mikro simiilasyon modelinin {irettigi ara¢ aktivite
verilerinin dogrulugu, araglarin dinamik davranislarinin modelde nasil temsil edildigine
baglidir[5]. Bu sebeple kavsak sayimlari, sinyalizasyon siireleri tablosu Erzurum Biiyiiksehir
Belediye Bagkanligi Ulagim Planlama Sube Miidiirliigii’nden temin edilerek gergegi yansitacak
sekilde AIMSUN Simiilasyon programinda modellenmistir. Yapilan calismadaki kavsak
sayimlar1 iki kavsak tizerinde hafta i¢i sabah, hafta i¢i 6glen, hafta i¢i aksam, hafta sonu sabah,
hafta sonu 6glen, hafta sonu aksam pik saatlerde bir saatlik ¢ekim yapilmis ¢ekilen videoda arag

modeline gore sayimi gerceklestirilmistir. Gorsel 1-4 kavsaklarin uydu goriintiilerini ve kavsak
sayimlarini icermektedir.

Gorsel 1. Ogretmen Evi Kavsag

|939|lT|1oos|
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Gorsel 2. Ogretmen Evi Kavsagi Tasit Sayimlar1 Matrisi
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Gorsel 3. Agiz ve Dis Saghg Kavsag
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Gorsel 4. Agiz ve Dis Saghg Kavsagi Sayimlar1 Matrisi

2.2. Mevcut ve Alternatif Senaryolarin Modellenmesi

Mevcut durum olarak Agiz ve Dis Sagligi yoniinden Ogretmen Evi Kavsagia tek serit olarak
4.50 m olarak devam etmekte ve serit tek serit olarak kullanilmaktadir. Tam tersi istikameti
yine tek serit olarak kullanilmaktaydi ve dik park olarak park yapilmaktaydi fakat trafik
miidahale ile gerit 3.5 m olarak artik iki serit olarak kullanilmakta ve paralel park model sekline
gecilmistir. Bu uygulama bile trafigin iki serit olarak ¢alismasina ve trafik akisinin
hizlanmasina olanak tanmmistir. Mevcut aimsun modellememiz paralel park olarak
degerlendirilip; 3,5 m serit genisligi ile iki serit olarak planlanmistir. [4]. Alternatif Proje
olarak; Ag1z ve Dis Saglig1 yoniinden Ogretmen Evi Kavsagina parklanma kaldirilarak ¢ift serit
ve serit genisligi 3.50 metre olarak tasarlanmistir. Gorsel 5°de ve Gorsel 6’da Ogretmen Evi
Kavsagi ve Agiz ve Dis Sagligi Kavsagi kavsaklarinin mevcut durumu, Gorsel 7 ve 8’de

Aimsun modellemeleri verilmistir. [2].
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Gorsel 5. Ogretmen Evi Kavsagi Mevcut Durum Autocad Gorseli

Gorsel 6. Agiz ve Dis Saghgi Kavsagi Mevcut Durum Autocad Gorseli

Gorsel 7. Ogretmen Evi Kavsag Mevcut Durum Aimsun Gorseli
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Gorsel 8. Agiz ve Dis Saghg1 Kavsagi Mevcut Durum Aimsun Gorseli

Mevcut durumda agiz ve dis saglig1 oniinde sinyalize sistem bulunmakta olup Gorsel 9°de ve

Gorsel 10°da mevceut sinyalize durumu gosterilmistir. Gez Koprii ve Caykara yesil 151k sinyalize

stiresi 19 sn. Verem Dispanseri ara caddesi yesil 151k siiresi 10 sn ye olarak verilmistir. [8].
63s
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Gorsel 9. Agiz ve Dis Sagh@ Kavsag Mecvut Sinyalize

0
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Gorsel 10. Agiz ve Dis Saghgi Kavsagi Aimsun Sinyal Modellemesi

Aimsun yazilim modellemesi Gorsel 11 ve Gorsel 12 olarak hazirlanmis olup, Aimsun analiz
sonug gorselleri Gorsel 13 ve Gorsel 14’te verilmistir.
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Gorsel 12. Agiz ve Dis Saghgi Kavsagi Mevcut Durum Aimsun Modelleme Sonucu

Gorsel 13. Ogretmen Evi Kavsagi Alternatif Durum Aimsun Modelleme Sonucu
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Gorsel 14. Ag1z ve Dis Saghg Kavsag Alternatif Durum Aimsun Modelleme Sonucu

3. SONUCLAR VE DEGERLENDIRME

Olusturulan alternatif proje ve mevcut durum Aimsun programinda modellenmistir. Mevcut
kavsak modeli, geometrik olarak diizenlenen alternatif proje simiile edildi ve elde edilen analiz

degerleri bu boliimde karsilastirilmistir. Gorsel 15°de senaryolara ait simiilasyon ¢iktilarinin
sonuclar1 verilmistir.

4. GENEL DEGERLENDIRME VE SONUCLAR

Cizelge 1. Simiilasyon Senaryolarinin Analiz Sonu¢lariyla Karsilastirilmasi

Gecikme | Ortalama | Bekleme Anlik CO2 | Anlik NOx Anlik VOC
stiresi Kuyruk | Siiresi Seyahat Salinimi Salinimi Anlik PM | Salmimi
(s/k) (arag) (s/km) Siiresi(s/km) | (g*10000) | (g*10) Salimimi(g) | (g*10)
MEVCUT
PROJE 62,98 40,47 50,46 35,31 34,24 10,81 13,7 32,6
ALTERNATIF
PROJE 57,21 40,47 50,46 32 31,36 10,31 12,6 29,5

Analiz Sonuclari

=@=MEVCUT PROJE  ==@==ALTERNATIF PROJE

Gorsel 15. Simiilasyon Senaryolarinin Sonuclariyla Karsilastirilmasi
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Cizelge 1 ve Gorsel 15 incelendiginde en az gecikme siiresi alternatif proje olan park yerinin
kaldirilmasinda olup (57,21); en fazla gecikme siiresi ise mevcut durumda (62,98) ile elde
edilmistir. Bu durum serit sayisinin artirilmasindan kaynaklandigi sdylenebilir. Ayni sekilde
diger parametreler en az alternatif proje senaryosu ile; en fazla ise mevcut durumda oldugu
degerlendirilmistir. Mevcut durumun, seyahat siiresini, gecikmeyi ve emisyonlari (anlik CO2,
NOX, PM ve VOC) artirdig1 s6z konusu parklanma parametresinin bu durum {izerinde etkili
oldugunu, kuyruklanmayi, bekleme siiresinde bir degisiklik olmadig1r goriilmektedir bunun
sebebi olarak da diger seritlerde degisim olmadigindan kaynakli kavsak kapasitelerinde de
degisiklik olmamasidir.

Calismada Agiz ve Dis Saghgi yoniinden Ogretmen Evi Kavsagina mevcut durumu
iyilestirecek parklanma kaldirilmasi alternatifi sunulmus, bu durum bu senaryonun séz konusu
yol ag1 i¢in en iyi secenek oldugu tespit edilmistir. Aimsun’un mikroskobik aglarda iyilestirme
yaparken iyi performans gosteren bir ara¢ oldugu yeniden goriilmiistiir.
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OZET

Gilinlimiizde dijital miizik prodiiksiyonunun yayginlagmastyla birlikte, konut iginde yer alan ev
tipi miizik stiidyolarinin sayisi artmistir. Ancak, bu stiidyolarin konut yapilar1 i¢inde bulunmasi,
cevredeki mahallerle olan akustik etkilesimi Onemli bir tasarim parametresi haline
getirmektedir. Miizik {iretimi sirasinda ortaya ¢ikan ses diizeyleri, yap1 elemanlar1 araciliiyla
komsu mahallere iletilerek giiriiltii problemi olusturabilmekte ve stiidyonun islevselligini
olumsuz etkileyebilmektedir. Bu ¢alisma, ev tipi miizik stliidyolarinda giiriilti denetimi
kapsaminda yap1 elemanlarinin ses yalitim performansini artirmaya yonelik ¢6ziim Onerileri
gelistirmeyi amaglamaktadir. Calisma kapsaminda, belirlenen ti¢ farkli ev tipi miizik stiidyosu,
mimari Ozellikleri, akustik diizenlemeleri ve ekipman yerlesimleri agisindan incelenmistir.
Stiidyo oOrneklemlerinde ses basing diizeyi Ol¢limleri gergeklestirilerek giiriiltii diizeyleri
frekansa bagl olarak degerlendirilmistir. Olgiim sonuglar1 géz oOniine alinarak, stiidyolar:
cevreleyen yapi elemanlarinin saglamasi gereken en diisiik ses gecis kayb1 degerleri belirlenmis
ve bu dogrultuda, mekan hacmi, ekipman yerlesimi ve hoparlor agilar1 goz Oniinde
bulundurularak giiriiltii denetimi ¢dziimleri optimize edilmistir. Bu kapsamda, duvar, doseme
ve tavan sistemleri i¢in alternatif yalitim ¢6ziimleri gelistirilmis ve stiidyolarda tiretilen giiriiltii
diizeylerine uygun yapisal sistemler segilerek uygulanmistir. Onerilen ¢dziimler, mekéana 6zgii
detaylarla desteklenmis ve her bir stiidyo i¢in en uygun akustik yalitim stratejileri ortaya
konmustur. Bu ¢alismanin, ev tipi miizik stiidyolarinda giiriiltii denetimi kapsaminda yapilacak
calismalara yol gostermesi hedeflenmektedir.

Anahtar Kelimeler: Ev tipi miizik stiidyolari, giiriilti denetimi, ses gecis kaybi, yapi
elemanlari, akustik tasarim
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RUZGAR TURBINLERI VE ENERJi VERIMLILIiGi
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OZET

Gilinlimiizde stirdiiriilebilir enerji kaynaklari arasinda en verimli segeneklerden biri
riizgar enerjisidir. Artan enerji ihtiyacin1 karsilamak ve ¢evre dostu ¢oziimler sunmak
amaciyla, riizgar enerjisinin elektrik enerjisine dontistiiriilmesi biiyiik 6nem tasimaktadir. Bu
doniigiimii gergeklestirmek icin riizgar tiirbinleri kullanilmaktadir.

Riizgar tiirbinleri, riizgarin kinetik enerjisini 6nce mekanik enerjiye, ardindan elektrik
enerjisine ¢eviren sistemlerdir. Tiirbinin pervaneleri, riizgarin etkisiyle donerek mekanik
hareket iiretir. Bu hareket, tiirbin mili araciligiyla jeneratore iletilir ve jenerator, doniis
enerjisini elektrik enerjisine doniistiirerek sebekeye aktarir.

Bu calismada, riizgar tiirbinlerinin ¢aligma prensipleri ve enerji iiretiminde kullanilan
depolama yontemleri ele alinmaktadir. Yenilenebilir enerji kaynaklarinin etkin bir sekilde
degerlendirilmesi i¢in depolama teknolojileri biiyiik 6nem tagimakta olup, farkli sistemlerin
karsilastirilmasi bu aragtirmanin temel odak noktalarindan birini olusturmaktadir.

Anahtar Kelimeler: Riizgar enerjisi, Riizgar tiirbini, Enerji depolama

GIRIS

1.Riizgar Nasil Olusur?

Riizgar, giines enerjisinin atmosferde doniisiime ugrams bir hali olarak
tanimlanabilir [1]. Yatay dogrultuda hareket eden hava kiitlelerine riizgar denir. Riizgarin
olusabilmesi i¢in, atmosferin farkli bolgelerinde basing farki meydana gelmesi
gerekmektedir. Hava akimlari her zaman yiiksek basin¢tan al¢cak basinca dogru hareket
eder. Yeryliziinde yan yana bulunan iki bolgeden birinde hava sicakligi arttiginda, hava
kiitlesi genisleyerek yiikselir ve burada al¢ak basing alani olusur. Daha soguk olan bolgede
ise hava yogunlasarak asagi ¢oker ve yiiksek basin¢ alan1 meydana gelir. Bu basing farki

nedeniyle hava, yiiksek basing bolgesinden algak basinca dogru hareket eder ve boylece
riizgar olusur [2].

Riizgarin olusumunda iki temel etken bulunmaktadir. Bunlardan ilki Diinya'nin kendi
ekseni etrafindaki doniisii, digeri ise yeryiiziindeki sicakhk farklaridir. Bu durum, riizgar
enerjisinin dolayl olarak giines enerjisinden etkilendigini gostermektedir.
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Isinan Hava Yiksalir Soguk hava alcalr

Sekil 1: Riizgar olusumu [1]

2.Riizgar Enerjisi Nedir?

Riizgar enerjisi, atmosferde meydana gelen hava hareketlerinden elde edilen ve
elektrik iiretiminde kullanilan 6nemli bir yenilenebilir enerji kaynagidir. Bu enerji, giinesin

yeryiiziinii farkh oranlarda isitmasi sonucunda olusan basing farklariyla ortaya ¢ikan
hava akimlarinin kinetik enerjisine dayanir.[2]

Glines, Diinya’ya yilda yaklasik 5,4 x 10* joule enerji gondermekte olup, bu enerjinin
%1-2’si riizgar enerjisine doniismektedir.[3] Riizgarin temel olusum mekanizmasi yiiksek
basingtan algak basinca dogru gergeklesen hava hareketleriyle agiklanabilir. Atmosferde sicak

hava ytikselirken, soguk hava yogunlasarak alcalir ve bu hareketlilik sonucu riizgar meydana
gelir.

3.Riizgar Siddetini Etkileyen Faktorler

Riizgar hiz1 ve dolayisiyla enerji iiretimi, ¢esitli faktorlerden etkilenmektedir:

Basin¢ Gradyeni Kuvveti: Basing farki arttik¢a riizgar hiz1 da yiikselir [4].

Coriolis Etkisi: Diinya’nin donmesi nedeniyle riizgarlarin yoniinde sapmalar olusur
[5].

Yerel Cografya: Daglar, vadiler ve su kiitleleri riizgarin hizin1 ve yoniinii etkileyebilir
[6].

Yiizey Siirtilnmesi: Kentsel alanlar ve ormanlik bolgeler riizgar hizin1 azaltirken,

deniz ve diizliik alanlar daha yiiksek hizlara olanak tanir [7].
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4. RUZGARIN MATEMATIKSEL MODELLEMESI

Riizgar enerjisi potansiyelini belirlemek ve tiirbinlerin performansini analiz etmek i¢in
matematiksel modeller kullanilmaktadir. Riizgar giicii, riizgar hizinin kiipiiyle orantili olup
asagidaki formiille hesaplanir:

1
P = _pAV?®
5P

Burada:

e P=Riizgar giicii (Watt),

e p = Havanin yogunlugu (kg/m?),
e A= Rotor siipiirme alani (m?),

e V= Riizgar hiz1 (m/s).

Ancak, tlirbinlerin tiim riizgar enerjisini elektrige doniistiirmesi fiziksel olarak
miimkiin degildir. Betz limiti, maksimum teorik doniisiim verimini %59.3 olarak belirler.
Gergek giicli hesaplamak igin performans katsayist (Cp) eklenir:

1 .
PL = § ]-U,OAV‘;

Burada, Cp tiirbin tasarimina bagli olup genellikle %35-45 arasindadir [8].

Riizgar Hizinin Istatistiksel Modellemesi

Riizgar hizinin degiskenligini analiz etmek i¢in Weibull dagilimi kullanilmaktadir. Bu

dagilim, belirli bir bolgedeki riizgar hizlarinin olasilik dagilimint modellemek i¢in yaygin
olarak uygulanir:

Burada:

o k= Sekil parametresi (riizgar hizinin degiskenligini belirler),

o ¢=Olgek parametresi (ortalama riizgar hizin1 temsil eder),
e V= Riizgar hiz1.

Bu modelleme, belirli bir bolgenin riizgar enerjisi potansiyelini degerlendirmek i¢in
kritik 6neme sahiptir [9].
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5.Riizgar Tiirbini Nedir?

Riizgar tiirbini, riizgar enerjisini elektrik enerjisine doniistiiren bir cihazdir. Riizgar
tiirbinleri genellikle yiiksek kuleler tizerinde konumlandirilan biiyiik pervanelerden olusur.
Pervaneler, riizgarin etkisiyle doner ve bu donme hareketi, bir jenerator araciligryla elektrik
enerjisine doniistliriilerek elektrik liretimini saglar. Riizgar tiirbinleri genellikle riizgar enerjisi
santrallerinde bir araya getirilir ve biiyiik 6l¢ekli elektrik tiretimi i¢in kullanilir. Diinyada;
rlizgar enerjisinden elektrik iireten ilk tiirbin, 1891°de modern aerodinamigin 6nemli
miihendisi olan Paul la Cour tarafindan Danimarka’da insa edilmistir. Elektrigin birim fiyati
yiiksek oldugundan, 1980-1981 yillarinda, endiistriyel ve teknolojik gelismeler sonucu 55kW
kapasiteli RT’ler yapilip, iretimine baglanmigtir. Riizgar endiistrisi daha ¢ok yayginlagmis ve
Risoe National Laboratuvari yardimi ile Avrupa Riizgar Atlasinin gelismesine paralel olarak
elektrik birim fiyatlarinda 6nemli 6lgiide azalmalar meydana gelmistir. [10]

6.Riizgar Tiirbini I¢ Yapisi

Riizgar tiirbinleri ¢esitleriyle tek bir amag i¢in iiretim yaparlar ancak kullanim alanlar1

agisindan incelenince ¢esitlendirilirler. Riizgar tiirbinlerini anlamak i¢in ilk olarak i¢ yapis1
incelenmelidir.

Ruzgar Turbini

Kanatlar
Anemometre o

—

Disli kutusu

R/otor
Jeneratdr /

| ._T' ~ Kule '
\ | (]
‘ ‘ “u f

| ¥,

Sekil 2: Riizgar tiirbini kisumlary [11]
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6.1. Rotor ve Kanatlar

Rotor, riizgar enerjisini yakalayarak mekanik enerjiye doniistiiren ana bilesendir. Modern
rlizgar tiirbinlerinde genellikle ti¢c kanatli sistemler kullanilir. Kanatlarin aerodinamik
tasarimi, maksimum enerji donilisiimiinii saglamak i¢in 6zel olarak gelistirilmistir [12].

6.2. Jenerator

Rotor tarafindan iiretilen mekanik enerji, jenerator araciligiyla elektrik enerjisine

doniistiiriiliir. Glinlimiizde kullanilan jeneratorler, genellikle senkron veya asenkron
jeneratorlerdir [13].

6.3. Sanziman (Disli Kutusu)

Diisiik hizli rotor hareketini yiiksek hizli jenerator doniisiine ¢evirmek i¢in disli kutular

kullanilir. Ancak, dogrudan tahrikli (direct drive) tiirbinlerde bu bilesene ihtiya¢ duyulmaz
[14].

6.4. Kule ve Govde (Nacelle)

Tiirbin bilesenlerini tastyan kule, genellikle ¢elik veya beton malzemeden iiretilir. Nacelle
olarak adlandirilan govde igerisinde jeneratdr, disli kutusu ve kontrol sistemleri yer alir [15].

6.5. Kontrol Sistemleri

Modern riizgér tiirbinleri, riizgar hizina ve yoniine gore rotor kanatlarinin agisin1 ayarlayan
akilli kontrol sistemleri ile donatilmistir. Bu sistemler, tlirbin verimliligini artirmak ve asir1
yiiklenmeyi 6nlemek amaciyla kullanilir [16].

7.Riizgar Tiirbini Cesitleri

Riizgar tiirbinleri, donme eksenlerine, ¢alisma prensiplerine ve kullanim alanlarina
gore farkli siniflara ayrilmaktadir. Genel olarak, tiirbinler donme eksenine gore yatay eksenli

riizgar tiirbinleri (YERT) ve diisey eksenli riizgar tiirbinleri (DERT) olmak {izere iki ana
gruba ayrilmaktadir [17].

7.1. Yatay Eksenli Riizgar Tiirbinleri (YERT)

Giliniimiizde en yaygin kullanilan tiirbin tiirli yatay eksenli riizgar tiirbinleridir. Rotor kanatlar1
yere paralel bir eksende doner ve riizgarin yoniine bagl olarak otomatik konum ayar1
yapabilirler. Genellikle {i¢ kanatli tasarimlar tercih edilir ve biiytlik 6l¢ekli enerji iiretim
santrallerinde kullanilirlar [18].
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7.2. Diisey Eksenli Riizgar Tiirbinleri (DERT)

Diisey eksenli riizgar tiirbinlerinde rotor, yere dik bir eksende doner. Bu tiirbinler riizgar
yoniinden bagimsiz calisabilir ve diisilik riizgar hizlarinda dahi enerji iiretme kapasitesine

sahiptir. Ozellikle sehir i¢i kullanimlar ve kiigiik 6l¢ekli enerji ihtiyacina yonelik olarak
gelistirilmistir [19].

Bunun yani sira, riizgar tiirbinleri kanat sayisina, gii¢c kapasitesine, disli sistemine ve
kurulum konumuna gore de siniflandirilabilmektedir. Teknolojik gelismelerle birlikte farkli

ihtiyaclara uygun yeni tiirbin tasarimlar1 gelistirilmekte ve riizgar enerjisinden daha verimli
faydalanilmaktadir [20].

8.Riizgar Enerjisi Sistemlerinin Verimliligini Etkileyen Faktorler

Riizgar enerjisi sistemlerinin verimliligi, gesitli cevresel ve teknik faktorlere baglidir:

Riizgar Hiz1: Kiiciik hiz degisiklikleri bile {iretilen enerjiyi 6nemli dl¢iide
etkileyebilir. Riizgar hizinin artis1, enerji iiretimini katlanarak artirir [21].

Hava Yogunlugu ve Sicaklik: Daha yogun hava, daha fazla enerji iiretimini saglar.
Soguk ve deniz seviyesine yakin bolgelerde tiirbin verimliligi yiliksektir [22].

Rotor Capi ve Hub Yiiksekligi: Biiylik rotor ¢capi1 ve yiiksek kuleler, daha fazla
rlizgar yakalayarak enerji verimini artirir [22].

Kontrol Sistemleri: Pitch ve yaw mekanizmalari, rotorun en uygun agida durmasini
saglayarak verimi artirir .

Bakim ve Giivenilirlik: Diizenli bakim, tiirbinlerin uzun 6miirlii ve verimli
calismasini saglar [23].

Riizgar enerji sistemlerinin verimi, riizgar hizi, hava yogunlugu ve tiirbin tasarimina
baghdir. Riizgar hizindaki kiigiik artislar bile iiretilen enerjiyi 6nemli dl¢iide artirir. Soguk ve
deniz seviyesine yakin bolgelerde hava yogunlugu daha yiiksek oldugu i¢in tiirbinler daha

verimli ¢alisir. Ayrica, tiirbinin yliksekligi, kanat uzunlugu ve acis1 gibi faktorler de enerji
tiretiminde belirleyicidir.

9.CEVRESEL ETKi DEGERLENDIRMESI

Riizgar enerjisi, yenilenebilir ve ¢evre dostu bir enerji kaynagi olup, karbon salinimini
azaltarak kiiresel 1sitnmayla miicadelede 6nemli bir rol oynamaktadir. Fosil yakitlarin aksine,
rlizgar tiirbinleri CO2, NOyx ve SO gibi zararh gazlari yaymadigi i¢in hava kirliligine neden
olmaz ve insan sagligia olumsuz etkileri minimum seviyededir [24].

Bununla birlikte, riizgar tiirbinlerinin bazi ¢evresel etkileri bulunmaktadir. Arazi
kullanimi agisindan degerlendirildiginde, tiirbinler genis alanlara yayilmasina ragmen, tarim
ve hayvancilik faaliyetleriyle entegre edilebilmektedir. Giiriiltii ve titresim etkileri ise,
ozellikle yerlesim alanlarina yakin bolgelerde dikkate alinmalidir. Ayrica, kus gog yollar
tizerindeki tlirbinlerin uygun sekilde konumlandirilmasi ekolojik dengenin korunmasi
acisindan onemlidir [25].Genel olarak, riizgar tiirbinleri fosil yakitl santrallere kiyasla
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cevreye ¢ok daha az zarar vermektedir. Ancak kurulum asamasinda, ekosistem tizerindeki
etkilerin dikkatle degerlendirilmesi ve yer se¢iminin 6zenle yapilmasi gerekmektedir.

SONUC

Riizgar tiirbinleri, yenilenebilir enerji donilistimiinde devrim niteliginde bir teknoloji
olarak, siirdiiriilebilir gelecegin temel taglarindan biri haline gelmistir. Dogru tasarim, stratejik
kurulum ve ileri miihendislik ¢oziimleri sayesinde, riizgar enerjisi giin gectikce daha verimli
ve yaygin bir hale gelmektedir. Ozellikle yatay eksenli tiirbinler, yiiksek enerji doniisiim

oranlar1 ve genis kullanim alanlariyla kiiresel dlgekte en ¢ok tercih edilen sistemler
arasindadir.

Ancak, riizgar enerjisinin potansiyelini tam anlamziyla ortaya ¢ikarabilmek icin
yalnizca teknolojik gelismeler yeterli degildir. Dogru lokasyon se¢imi, aerodinamik
optimizasyon, dayanikli malzemeler ve akilli kontrol sistemleri gibi unsurlar, tiirbinlerin
maksimum verimle ¢alismasini saglayacak temel faktorlerdir. Ayrica, riizgar tiirbinlerinin

cevresel etkileri goz ardi edilmemeli; giirtiltii seviyeleri, ekosistem {lizerindeki etkileri ve arazi
kullanim1 gibi konular titizlikle degerlendirilmelidir.

Gelecek nesiller i¢in temiz ve siirdiiriilebilir bir enerji kaynagi olusturmak, bugiiniin
kararlarina ve yatirimlarina baglidir. Yenilik¢i miithendislik ¢oztimleri, yapay zeka destekli
kontrol sistemleri ve malzeme teknolojilerindeki ilerlemeler sayesinde, riizgar enerjisi fosil
yakitlara olan bagimlilig1 6nemli 6l¢iide azaltacaktir. Dogru adimlarla sekillendirilen bir

enerji politikasi ve kararli yatirimlar, diinyay1 daha yesil, daha yasanabilir ve enerji acisindan
bagimsiz bir gelecege tastyacaktir.
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OZET

PET siseli kolal icecekteki CO2 degisiminde ambalaj kalinhginin etkisi

PET (polietilen tereftalat) siseler, karbonatl igeceklerin ambalajlanmasinda yaygin olarak
kullanilmaktadir. Bu siseler, icerigindeki karbondioksit (CO2) gazinin korunmasini saglamak
icin 6nemli bir rol oynar. Ancak, PET sisenin kalinligi, icindeki gazin stabilitesi iizerinde
dogrudan etkili olabilir. Ozellikle kolal1 igeceklerde, CO2'nin korunmasi, iiriiniin tazeligi ve
tiikketici deneyimi i¢in kritik dneme sahiptir.Bu ¢alismada, PET siseli kolali igeceklerdeki CO2
degisiminin, ambalaj kalinlig1 ile nasil iligkilendigi incelenmistir. Farkli kalinliktaki PET
siselerle ambalajlanmis igeceklerin, depolama ve tasima kosullarinda CO2 kaybi {izerine
yapilan deneysel analizler sunulmaktadir. Calisma, daha kalin PET siselerin, gaz gegisini daha
yavagslastirarak CO2 kaybini azalttigini, dolayisiyla iceceklerin daha uzun siire taze kalmasini
sagladigmi gostermektedir. Ote yandan, ince duvarli siselerin, gaz kacaklarma ve igerigin
karbondioksit kaybina neden olarak, icecegin kalitesini hizla diisiirebilecegi tespit edilmistir.

Ambalaj kalinligimin CO2 koruma iizerindeki etkisini anlamak, icecek iireticilerinin kalite
kontrol siire¢lerinde daha verimli ve etkili ambalaj ¢Oziimleri gelistirmelerine imkan
tantyacaktir. Bu c¢alisma, PET sise tasariminin, igeceklerin gaz igerigini ne kadar
koruyabilecegini ve dolayisiyla raf dmriinii nasil etkileyebilecegini anlamada 6nemli bir temel
olusturmustur. Sonug olarak, ambalaj kalinliginin, PET siseli kolali igeceklerdeki CO2 koruma
tizerinde dnemli bir etkisi oldugu ve bu faktoriin, iirlin kalitesinin uzun siire korunmasinda kritik
rol oynadig1 vurgulanmaktadir. Bu bulgular, icecek endiistrisinde ambalaj tasarimi ve kalite
kontrol siireglerinin iyilestirilmesine yonelik degerli bilgiler sunmaktadir.

Anahtar Kelimeler : PET sise, Kolali i¢cecek, Sicaklik, Raf 6mrti,
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1. GIRIS

Gazli igecekler, karbondioksit gazi ile gazlandirilmis kola veya meyve aromali igecekler olarak
ele alinabilmektedir. Genel yapisini biiyiik oranda su olusturmakla birlikte, seker veya yapay
tatlandiricilar, renk maddeleri, aromalar, benzoik asit ve sorbik asit gibi kimyasal koruyucular
ve igecege ozel tadini veren karbondioksit gaz1 da igerirler. igecek biinyesinde kullanilan su,
kullanilan orana bagli olarak biiyiik 6nem tasimaktadir. Tiim farkli noktalarda {iretilen tirtiniin
ayni tada sahip olmasi ancak standart bir su ile miimkiin olabilmektedir. Bu ylizden {iretim
tesislerinde biiyiik yatirimlar ile su isleme merkezleri kurularak tiim degerleri standart hale
getirilmeye ¢aligilmaktadir.

2015 yili verilerine gére ABD’de kisi basi gazli igecek tiiketimi ortalama olarak 200 litre
civarinda iken Avrupa’da bu deger 90 litre ve Tiirkiye’de ise 45 litre seviyelerinde olup yillik
toplam tiiketim 3,5 milyar litreyi asmaktadir. igecek tiiketimin yiizde 37'si gazli iiriinlerden
olusan Tiirkiye'de her yil gazli icecek pazarmin % 10 ile % 15 arasinda biiyldigi
diisiiniildiiglinde bu sektorde yapilacak kiigiik iyilestirmelerin etkisini bu oranda biiyiiyerek
artacagi asikardir. Son yillarda gazli igecek endiistrisinde iiriin ¢esitliligi biiyiik oranda artmuis,
bu endiistride kullanilan paket tiplerinde arastirma-gelistirme ¢alismalarina hiz verilmistir. Bu
dogrultuda iiriin kalite standartlarin1 daha uzun siire koruyabilmek ve daha ucuza iiretim
yapabilmek icin alternatif ¢6ziim yollar1 i¢in imalatgilar biiyiik yatirimlar yapmaktadir.

Uretim maliyetlerinin biiyiik énem arz ettigi gazli icecek sektoriinde kullanilan ambalaj tipi
zaman igerisinde bliylik degiskenlik gostermistir. Gegmis yillarda cam sisenin ve teneke
ambalajinin agirlikta kullanildig1 gazli icecek endiistrisinde, zamanla yerini biiylik oranda PET
sise ambalaj tipine birakmis ve iiretim kolayligina bagli olarak degisik 6l¢iilerde gesitleri de
artmistir. Cam sisenin kirilgan yapisi ve tiretim zorlugu, teneke kutunun ytiksek tiretim maliyeti
ve ambalaj cesitliligindeki yetersizligi 6nemli dezavantajlar1 olup, endiistride daha az tercih
edilmenin asil sebebidir. Tiim bunlara ek olarak PET ambalaji fiziksel yapisina bagli olarak
gazl igecek endiistrisi i¢in biiyiik 6nem arz eden dezavantajlar1 da iizerinde barindirmaktadir.
PET siselerdeki gazli iceceklerin ihtiva ettigi karbondioksit gazinin zamanla degisiminin cam
ve teneke ambalajina gore daha fazla olmaktadir.

Malzeme maliyeti ve hafifligi de g6z onlinde bulundurularak gazli icecekler kullanilan 2,5
litrelik PET sise ambalaj 6zellikleri bu ¢caligmanin konusu segilerek sayisal ve deneysel veriler
elde edilmistir. Elde edilen verilerle PET sise icerisinde zamanla meydana gelen CO2 gazi
degisimin azaltilmas1 i¢in yeni {liretim sartlar1 tanimlanarak sicaklik, ambalaj 6zelliklerinin
zamana bagli olarak karbondioksit gazinin azalmasi iizerindeki etkisi ayr1 ayr1 degerlendirilmis
ve ideal iiretim sartlar1 olusturulmustur.

2. PET SISENIN SISIRILMESI
Pet sisenin olusumu termo-fiziksel bir¢ok adimin tamamlanmasi ile miimkiin olabilmektedir.

Cok kisa ¢evrim zaman igerisinde standartlara uygun PET sise iiretimi sicaklik, basing ve
sartlandirma gibi degiskenlerin iyi yonetilmesi ile miimkiin olabilmektedir.
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TRANSFER UNITESI
B ISITMA UNITESI
M SiSIRME UNITESI

—

Gorsel 2.1 : Sisirme makinesi genel goriiniim.
2.1 Sisirme Unitesi

Sekillendirme sicakligina ulasan preform gerdirme mili ile birlikte kademeli hava basincina tabi

tutulmaktadir. Uygulanan radyal ve eksenel kuvvetler ile kolayca kalip sekli alan sise sogutma
adiminin tamamlanmasi ile birlikte doluma hazir hale gelmektedir.

Gorsel 2.2. Germe ve sisirme adimlarinin ger¢ek goriiniimii.

ON GERME i SESTRAIE Pl

SOM SERIL P2

ZamMaM |

I
P1 BASLANGIC

Pl ZAMANI P2 Z0MANI L

T
P2 BASLANGIC EGIOZ

Gorsel 2.3. Germe ve sisirme adimlar grafiksel anlatim.
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3. KATIMODELLEME VE SAYISAL ANALIiZ DEGERLENDIRMELERI

3.1  PET sisenin kat1 model tasarimi

2,5 L PET sise i¢in mevcut sartlarda iiretilen sisenin malzeme dagilimina gore 3 boyutlu olarak
bire bir kati modeli olusturulacaktir. Bu tasarim PET sise, sivi boliim ve yastiklama basing
boliimii olarak 3 ayr1 montaj unsuru igermektedir. Yine kat1 tasarim programi ile bu unsurlar
birlestirilmis montaj uygunluk denetimi ile dogrulama yapilacaktir. Elde edilen step uzantili
dosya ile sonlu elemanlar programina aktarilarak tasarim silirecinin birinci adimi
tamamlanacaktir. Her bir unsur sonlu elemanlar programinda ayr1 ayri tanitilarak, fiziksel
modelleme i¢in gereken hazirliklar tamamlanacaktir. Sonlu elemanlar ara yiiziinde bulunan
tasarim degiskenleri fonksiyon olarak kullanilabilecek sekilde tanitilacaktir. Bu sayede kati
modelleme programina giris yapmadan degiskenleri uygulayabilir ve sonuglarini
gozlemleyebilir yeterliligine ulasilabilecektir.

3.2 Degiskenlerin sonlu elemanlar analiz programina tanimlanmasi

Bolgesel malzeme dagilimmin CO, gazinin zamana gore degisimi lizerindeki etkisi sonlu
elemanlar pogrami tizerinde yer alan “ Transport of Diluted Species ” fizik modelinde "Thin
Diffusion Barrier" ile tanimli bolgeler icin farkli kalinliklar tanimlanarak analizler
yapilabilmektedir Comsol yazilimi bu desgiskenlerin parametrik olarak ele alabildigi gibi
birbiri arasinda iliskisini gosterebilmektedir. Gorsel 3.1°de tum bolgesel sinir sartlari
tanimlanarak degiskenler fonksiyonel olarak ele alinabilmisitr. 4 farkli bolge igin
degerlendirme yapilarak sise ilizerindeki malzeme dagilimi analiz edilecek, toplam molar
degisimin fazla oldugu nokta icin kalinlik degiskeni tanimlanacaktir. Sinir sartlarinin degisken
olarak tanimlanmasi farkli degerler i¢inde sonuglar elde edilebilmesine imkan taniyacaktir.

Gorsel 3.1 : COMSOL’da Smir sartlarin tammmlanmasi.
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3.3 Uretim sartlarinin sayisal analizi

3.3.1 Sayisal Analiz Yontemi ile Model Olusturulmasi

Bu ¢alismada, mevcut iiretim sartlar1 altinda tiretilen 2,5 litre kolal1 igecegin zamana baglh gaz
kayb1 izlenmis ve elde edilen verilere bagl kalinarak sonlu eleman yontemi ile analizler
yapilmistir. Ayrica deneysel sonuglardan elde edilen degerler kullanilarak matematiksel
modelin fonksiyonu olusturulmus ve analiz programina tanimlanmistir. Sayisal analiz ile elde
edilen sonuglar deneysel veriler ile elde edilen sonuglara uygunlugu goriildiikten sonra modelin
optimum degerleri tekrar iiretim sartlarina uyarlanmis ve zamana bagl gaz kaybinin azaltilmasi
fiziki olarak saglanabilmistir. Boylelikle iyilesme firsatlart tiim sise formatlari i¢in referans
olarak tanimlanmis ve her bir degiskenin etkisi ayr1 ayr1 gézlemlenerek modelin tanimladig:
en iyi sartlarin bir arada degerlendirildigi sonuclarin irdelenmesi gerceklestirilmistir.

3.3.2 2,5 L PET sisenin kat1 model tasarimi

Calismada ele alinan 2,5 L PET sisenin tasartmi SOLIDWORKS programu ile eldeki teknik
¢izim detayma baglh kalarak bire bir olarak tasarlanmistir. Cizim yazilim iizerinde yer alan
kontrol araglart ile tiim olgiiler ve teknik degerlerin dogrulmasi yapilarak sayisal analiz
programina aktarimi i¢in IGES formatina donistiiriillmistiir. Gorsel 3.3’de 2,5 L PET sisenin
tiim fiziksel yapisi tasarlanmig 3 boyutlu kat1 model goriiniimii verilmistir.

Ug boyutlu kat: model tasarimi gerceklestikten sonra, sise sahip oldugu simetrik 6zelliginden
dolay1 bire bir Olgiisinden 1/5 oranda kesilerek 6rnek model Gorsel 3.3’de oldugu gibi

sadelestirilmistir. Bu durum sayisal analizin daha hizli yapilabilmesi i¢in biiyiik kolaylik
saglamigtir.

Gorsel 3.3. PET sise 1/5 simetrik parca gosterimi.
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3.3.3 Sonlu elemanlar yontemi ile analiz

Kati model basarili sekilde olusturulduktan sonra sonlu elemanlar programi igerisine aktarilarak
analiz i¢in gerekli sartlarin olusturulmasi saglanmistir. Oncelikli olarak 4 ayr1 boliimden olusan
tasarim montaji, Kola, Ust yastiklama Bolgesi, PET Sise ve Dis Atmosfer olarak
tanimlanmistir. Boliim tanimlamalarinin hemen ardindan kati modelin ag yapisi olusturulmus
hassas dagilim yakalanmistir.
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Gorsel 3.5: 2,5 L PET sise yapisal ag analizi.

Yazilim biinyesinde bulunan ag olusturma ara yiiziinden dortyiizlii hiicre tipi ag olusturulmus
ve teknik detaylari Cizelge 3.1°de listelenmis ve genel ag dagilimi Gorsel 3.5’te gosterilmistir.

Toplam Dértyiizlii Eleman Sayist 518.574
Ucggen Eleman Sayist 30.145
Koése Eleman Sayisi 2.324
Tepe Eleman Sayisi 124
Minimum Eleman Kalitesi 0,1357
Ortalama Eleman Kalitesi 0,738

Cizelge 3.1 : 2,5 L 1/5 simetrik parca yapisal ag analiz verileri.
o
Bu tarz analizlerde geometrinin kapladigi hacmi uygun ve hassas bir sekilde temsil edebilen
elemanin secilmesi analizlerin dogrulugu agisindan biiyiik 6nem arz etmektedir. Gorsel 3.5’te
gosterilen geometrilerden dista bulunana havanin i¢ yiizey geometrileri ile pet sisenin dis ylizey
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geometrisi ayni Ozellikleri tasimaktadir. Bu ylizeylerde olduk¢a dar bolgeler bulunmasi
miinasebeti ile se¢ilen eleman yapist dortylizlii olarak belirlenmistir. Boylelikle parcanin her
bolgesinde daha 1iyi temsil edilebilmesi ve hacmin maksimum bolgelerinde gerekli
hesaplamalarin yapilmasi aglanmis olacaktir. Ayrica ag uygulamasi yapilirken eleman biiyiime
indeksi sisteme 1,2 olarak tanimlanmis ve parca i¢ kisimlar1 daha kaba elemanlarla
olusturulmustur. Bunun baslica sebebi, hesaplama siiresini diistirmektir

3.34 Sonlu elemanlar sayisal analizi i¢in fonksiyon ve degisken tanimlama

Referans sise olarak analiz ettigimiz 2,5 L PET sise 0l¢li olarak tamamiyla bire bir dlgiim
degerlerine sahip olarak tasarlanmistir. Mevcut sartlarin degerlendirilmesi kapsaminda nihai
sise kalinlig1 1 sabit alinmis, akiskan fazi hacmi V; olarak tanimlanirken, yastiklama bolgesi
hacmi de V, olarak tanimlanmistir. Akiskan fazi hacmi mevcut gaz hacmi boliimii ile siirekli
denge halinde olup, mevcut denklik Henry yasasina gore tanimlanmistir (Denklem 3.1).
Cco, = H. P, (3.1)

Cco, cola’liigecek igerisindeki molar konsantrasyonu miktarini, Py, gaz fazi igerisindeki kismi
basing degeri olarak tanimlanmistir. H kismi sabit olarak alinmistir. CO, i¢ basing degeri
yastiklama degeri ile dengeye ulasir ulasmaz, sise icerisinde esitlik s6z konusu olup, zamana
gore azalan fonksiyon olarak tanimlanmistir. Dis atmosfer CO, basing degeri 0 olarak kabul

edilmistir. Akigkan igerisindeki CO, degerinin zamana gore degisimi degerlendirilerek toplam
kiitle gecisi hesaplanabilmektedir.

3.35 Sonlu elemanlar sayisal analiz programi i¢in parametre tanimlama
PET sise, Cola ve list bolge i¢cin parametre girdileri Cizelge 3.2,

Cizelge 3.3 ve
Cizelge 3.4’te verilmistir.

Cizelge 3.2 : PET sise parametre girdileri.

kq 7,8354E73 x exp (1134.3/T)
Cq 13,252 — 1,7951E*/T + 4,8595E°® /T2
br 2,4638E73 x exp 1495,6/T
Dy 6,5148E76[m?/s] * exp (—4470.5/T)
Dy 8,2863E~°[m?/s] * exp (— 5406,5/T)
Deftr ((1 + Dy * Cyy #be/(Dp + kg))/(1 + be * peo,) )
Detrz (1 + (Cy * be/ka)/(1 + be * Peo,))
Desr Dg * (Defr1/Degrz)
Pco, mod1.C, *V; x 1076 [meol]/(L +H=*V,)
Rconst * T
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2626,1
H 4,9976e™% x exp ( T
Cizelge 3.3 : Kola icin parametre girdileri.
Dcola 2,44E7° [mZ/S] * T exp(—307,9/T) * (pref/pCOZ)
CO, H* pco,
Pco, mod1.C, * V; * 1076[m3 /mol]/(Vo/(Reonst * T) + H * V)
H 4,9976E~? * exp(2626,1/T)
P

exp ((1/cc) * (log (abs(C, * 1[m3/mol])) —a — b/T))

Cizelge 3.4 : Ust bolge icin parametre girdileri.

V.
Pco, mod1.C, * V; * 1076 [m? /mol] /(W:t*T +H=*V)
H 0

3.3.6 Sonlu elemanlar sayisal analiz programi i¢in fiziksel bolge tanimlari

Mevcut tretim sartlar1 altinda tretilen siselerden elde edilen sonuglarin sonlu elemanalar
sayisal analiz programinda fonksiyon parametreleri olarak uyarlanmasi ile elde edilen sayisal
sonuclarin benzerligi ile daha detayli analizler i¢in sayisal modelin kullanilmasini miimkiin hale
getirilmistir. Bu model sayesinde PET sise den mevcut gaz gegisinin kismi bélgeler icin
dagilimi da gosterilebildigi gibi yapilan proses degisikliklerinin etkisi de bu dogrultuda
degerlendirilebilmistir. Bu sonuglar hem daha sonrasinda yapilan deneysel calismalara yon
verdigi gibi sayisal analizler i¢cinde 6nemli dogrulamalar1 olusturmustur. PET siseler sonlu
elemanlar sayisal analiz programinda, Gorsel 3.3’de ana hatlar1 belirtildigi gibi kismi fiziksel
bolge tanimlart detayli olarak Gorsel 3.2, Gorsel 3.3, Gorsel 3.4 ve Gorsel 3.5’de gosterilmistir.

Gorsel 3.2 : Ust yastiklama-omuz bélgesi No:1. Gorsel 3.3 : Etiket bolgesi No:2.
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Gorsel 3.4 : Govde bolgesi No: 3. Gorsel 3.5 : Taban bélgesi No: 4.

3.3.7 Mevcut iiretim sartlar1 sonlu elemanlar sayisal analizi
Sonlu elemanlar yontemi ile ilk olarak mevcut sart altinda tiretilen 2,5 L kolal1 igecegin zaman
bagli gaz kaybi incelenmistir. Gorsel 3.6 ve Gorsel 3.7’da molar derisimin zamana gore
degisimi gorsel olarak gosterilmis Error! Reference source not found.’de toplam gaz
kaybinin 180 giinliik degisim egrisi ortaya koyulmustur. Boylelikle siv1 igerisinde ¢oziinmiis
olan CO, gazinin ilk andan itibaren hareket yonii rahatlikla goriilmektedir. Yogun ortam olarak
tanimlanan akigkan biinyesindeki gazin, az yogun ortam olan tepe bolgesine hizlica hareketi
s0z konusudur. Mutlak denge sart1 olusuncaya kadar bu tasinim hizlica siirer ve zamanla daha
yavag bir hiz gradyeni ile siirekli tasinim s6z konusudur. Bu hareket molar derigsim sifir
oluncaya kadar hem {iist bolgeye dogru hem de PET sise cidarindan dis atmosfere dogru
stireklilik arz edecektir. Doktara tez ¢alismasinin ana temasinin olusturan gaz kaybinin zamana
gore degisim hizinin yavaslatilmasi ve bu hiza etkiyen degisken parametrelerin sayisal etkileri
yapilan c¢aligmalar sonucunda net olarak ortaya koyulabilmistir. Elde edilen verilere dayanarak
ideallestirilmis tiretim regeteleri sahada uygulanmis ve sonuglar sonlu elemanlar yontemi ile

elde edilen degerler ile dogrulanmistir. Bu c¢alisma diger tiim sise tipleri i¢in referans kabul
edilerek tiim tiretim fabrikalarinda uygulanabilir.

A 204 A 203

b | h |

a0V 162 V533 s 0¥ 145

Zaman=0s Zaman=60 s | Zaman=600 s
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Gorsel 3.6 : 0-4800 s aras1 CO; gazinin hareket yonii.
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Gorsel 3.7. 0-180 giin CO2 gazinin hareket yonii (T=289 K; t=0,25 mm).

3.3.8 PET siselerde bolgesel gaz kaybinin sonlu elemanlar sayisal analizi

Sicakligin kolali igcecek igerisinde ¢éziinmiis CO, gazinin zamana bagli degisimi tlizerindeki
etkisi detayli sekilde incelenebildikten sonra, doktora tez ¢alismasinin diger bir degiskeni
olarak kabul edilen PET sisenin cidar kalimhiginin gaz kaybi iizerindeki etkisi de analiz
edilmistir. Cidar kalinligimin PET sise boyunca artmasi bariyer 6zelliginin etkisine bagl olarak
gaz kaybi iizerinde olumlu gelisme saglayacag bir gercektir. Ancak Ureticilerin giin gectikge
zorlasan rekabet kosullarina bagli olarak malzeme kullanimint minimum seviyede tutmak
istemesi daha diisiik agirlikta preform kullanma istegini ortaya ¢ikarmakta. Bu durum maddi

bliyiik kazanglar saglayabildigi gibi rekabetci market sartlarinda daha ucuz {iriin sunabilme
imkan1 saglamaktadir.

Bu calismasinin 6zgiin yapisini olugturan mevcut preform agirligi sabit alinmasi ve PET sise
kismi bolgelerde malzeme dagilimmin degistirilmesi ile gaz kaybmin azaltilmasi
hedeflenmistir. Bu kapsamda oncelikle PET sise Gorsel 3.2, Gorsel 3.3, Gorsel 3.4 ve Gorsel
3.5’de gosterilen ana bolgelerin boliimlere ayrilmis hali olan Gorsel 0.8‘e gore alt kirnmlilarina
bagli olarak zamana bagl gaz kaybi analiz edilmistir. Bolgesel farkliliklara gore ¢aligmaya
hedef olarak alinacak bolge tanimlanarak gercek iiretim sartlarinda bu bolgenin degisiminin

zamana bagli gaz kaybinin azaltilmasi lizerindeki etkisi 6l¢iilerek sonlu elemanlar sayisal analiz
sonuclarinin dogrulamasi yapilacaktir.
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Gorsel 0.8 : PET sise fiziksel bolge tanimlari.
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Gorsel 3.9 : 0-180 giin CO2 gazinin PET sise tammmh bélgelerinden zamana bagh degisimi
(T=289 K; t=0,25 mm).

Gorsel 3.9’te goriilecegi tizere 2,5 L PET sisenin omuz bdlgesi olarak tanimlanan (Gorsel 3.2)
bolgeden zamana bagl gaz kaybinin diger bolgelere gore daha fazla oldugu analiz sonucu
olarak ortaya ¢ikmistir. Bu bolgenin hedef bolge olarak tanimlanmasi ve malzeme dagiliminin
bu bolgeyi arttiracak sekilde yapilandirilmas: oncelikli hedef olarak ele alinacaktir. Sonlu
elemanlar sayisal analiz programi ile bu bolgenin kalinlig1 degisken olarak tanimlanacak ve
sadece bu bolgenin cidar kalinlig degistirilerek 2,5 L kolali igecegin 0-180 giinliik zaman dilim
icirisindeki gaz kaybina ektisi gosterilecektir. Bu bolgede degisken olarak tanimlanacak olan
cidar kalinliklar tiretim sartlarina da uyarlanarak sonuglar1 karsilastirilacaktir.

3.3.9 PET sise omuz bolgesi cidar kalinliginin gaz kaybi lizerindeki etkisi

Gorsel 3.9te goriilecegi iizere sise omuz bolgesindeki zaman bagl gaz kaybinin daha fazla
olmasi, bu bolgenin hedef bolge alinmasina sebep olmustur. Mevcut PET sisenin fiziksel
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yapisini bozmadan iiretim makinesinin izin verebilecegi limitler dogrultusunda kalinliklar 0,25
mm, 0,30 mm ve 0,35 mm 3 ayr1 deger secilerek ve analiz yapilacaktir.
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Gorsel 3.10 : 0-180 giin PET sise omuz bolgesi cidar kalinhgmin CO2 gazinin degisimine
etkisi (T=289 K; t=0,25 mm, 0,30 mm, 0,35 mm).

Gorsel 3.10°te goriilecegi tizere sise omuz bolgesi kalinlik artmasi ile kolali igecek iginde
¢Oziinmiis karbondioksit gazinin zamana bagli degisimi azalmaktadir. Bu durum mevcut liretim

makinelerinin izin verebildigi limit i¢erisinde kalinligin daha da artmasi ile biiyiik gelismeler
saglanabilecektir.

4. GENEL DEGERLENDIRME VE SONUCLAR

PET siseler tasarim sekli ve kullanilan teknolojiye bagli olarak farkli teknik Olgiilere sahip
olabilmektedir. Uretici tarafindan belirlenen tasarim o6zelliklerine bagl olarak kullanilan
preform tipi ve agirligi belirlenmektedir. Biiyiiyen rekabet i¢cinde firmalar giin gectik¢e daha az
agirliga sahip siselerle dolum gergeklestirirken, ekonomik olarak bu durumun iiretim miktarina
bagl olarak biiyiik kazan¢ s6z konusudur. Diger yandan 6zellikle gazl icecek i¢in bu durum
kalite yoniinden dezavantajlar1 beraberinde getirmektedir. Kullanilan PET siselerin cidar
kalinliklarina bagl olarak icerisinde yer alan CO, gazinin zaman igerisinde degisimi azalma
yonilindedir. Bu c¢alismanin 6nemli c¢iktilarindan biri de rekabet¢i pazarda maliyetleri
arttirmadan, digiik preform agirligr kullanilarak yiiksek nitelikli {iriinleri sunabilmektir. Bu

caligmanin ekonomik getirisi biiylik miktar tiretim ylizdesine sahip gazli i¢ecek iireticileri i¢in
olduk¢a 6nemli bir miktardir. .

Sonlu elemanlar yazilimi ile sise iizerindeki malzeme dagilimimin degisken olarak
tanimlanmasi ve her bir degisken degeri icin PET sisenin igerisindeki Cola igerisinde ¢oziilmiis
CO, gazinin molar degisiminin yorumlanmasi ¢alismanin bu boliimiinii olusturmaktadir. Sonlu
elemanlar sayisal analiz programindan elde edilen sonuglara bagli olarak, gercek {iiretim
sartlarina degiskenler uygulanmis ve kalite standartlarina uygun siseler iiretilebilmistir. Uretim
sicakligl ve saklama sartlar1 sabit tutularak dolumu gergeklestirilen siseler, ideallestirilmis
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ortamda sabit sicaklik sartlarinda saklanarak periyodik olarak dl¢limler yapilabilmistir. Elde
edilen iyilestirmelere bagli olarak PET sise liretim prosesi seri iretime uygun hale getirilmistir.
Ideal malzeme dagiliminin saglandig {iretim prosesi seri iiretime uygunlugu kontrol edilmis ve

bu sartlar altinda {tiretilen siselerinde gaz kaybi dlgiimleri periyodik olarak yapilmistir. Seri
iiretim sartlarinda ayni kalitede sise {iretilebilmesi i¢in;

Infrared lambalarin degisikligi yapilmis Isitma giicii arttirilmistr.
- Isitict lambalarin preform ring bolgesine dogru indirilmesi

- Basin¢landirma zamanlari ayarlanmis Py basing araligi 15-16 bar’a
yukseltilmistir.

Sonlu elemanlar sayisal analiz sonuglarindan elde edilen sonuglara gére mevcut iiretim sartlart
ile ayn1 malzeme dagilimina sahip siseler tiretilebilmisg bu tiretim degerlerinin stabil kalabilmesi
icin makineler {lizerinde tiim ayarlar1 kapsayan iiretim regeteleri olusturulmustur. Siirekli
Olclimler alinarak sise kalitesi dogrulanarak degiskenler kontrol altinda tutulmustur. Mekanik
ve proses olarak yapilan bu revizyonlarin kolay uygulanabilir olmasi ve diger sise tiplerine
etkilerinin olmamasi 6ncelikli 6nemli noktalardan birisidir. Diger format iiretimlerinde 6rnegin
1 Lveya2 Liiretimlerinde bu degisimlerin formata 6zgii degerlere donebilmesi, kalite agisindan
biiyilk 6nem tasimaktadir. Kullanilan teknoloji geregi makine iizerinde yapilan her tiirlii

degisiklik kolaylikla istenildigi degere alinabilmekte ve ayni standart degerlerde liretimler
gerceklestirilebilmektedir.

Gergek iiretim sartlarinda yapilan degisiklikler ile iiretilen PET siselerden yapilan 6l¢iim
sonuglar1 Gorsel 4.1.’de gosterilmistir. Sicaklik degiskeni sabit alinarak iiretilen 2,5 L kolali
icecegin saklama sartlar1 kontrol altinda tutulabildigi ortamlarda bekletilmis ve sonuglar
periyodik olarak Slgiilmiistiir. Uretim hattindan alinan numuneler hemen &lgiilerek, her bir
numunenin ilk referans degeri olarak kayit altina alinmigtir.

Cidar kalinhiginin toplam CO2 diflizyonuna etkisi (6. Ay)
95% CI for the Mean
155

150
145

140

mol/mA3

135
130

125
0,25 0,30 0,35
Kalinhk mm

Individual standard deviations were used to calculate the intervals.
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Gorsel 4.11. PET sise omuz bélgesi cidar kalinhiginin CO; gazinin zamana bagh degisimine

etkisi (T =289 K; t= 0,25 mm, 0,30 mm, 0,35 mm).

Gorsel 4.11°de goriilecege tlizere 0,25 mm (14,5 g) et kalinliginda iiretilen referans
siseye gore 0,30 mm ( 17 g) ve 0,35 mm (19 g) et kalinligina gére daha fazla gaz kaybi oldugu
cok net gosterilmistir. 0,35 mm et kalinliginda iiretilen 2,5 L PET sise de % 4,5 oranda daha iyi
bir bariyer Ozelligi sagladigi deneysel verilerin sonucunda elde edilebilmistir. Elde edilen
deneysel calismalarin sonuglar ile sonlu elemanlar yontemi ile elde edilen degerler birbirine
dogrulamakta olup, PET sise omuz bolgesi cidar kalinliginin artmasinin toplam gaz kaybi
azaltilmasi i¢in 6nemli bir degiskendir.
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PET AMBALAJLI KOLALI iCECEKLERDE SICAKLIGIN RAF OMRUNE ETKISi
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OZET

PET (polietilen tereftalat) ambalajli kolal1 igecekler, genis bir tiiketici kitlesi tarafindan yaygin
olarak tercih edilmektedir. Bu igeceklerin taze kalma siireleri, bir¢ok faktore bagli olarak
degiskenlik gosterebilir; bunlardan biri de sicakliktir. Sicaklik, 6zellikle icerigindeki seker,
asidite ve karbondioksit gibi bilesenlerin stabilitesini etkileyerek tiriiniin raf dmriinii kisaltabilir.
Bu c¢alismada, PET ambalajli kolali i¢eceklerde sicaklik degisimlerinin, {iriniin tat, renk,
karbonat seviyesi ve mikrobiyolojik gilivenligi lizerindeki etkileri ele alinmaktadir. Sicaklik
artist, iceceklerdeki kimyasal reaksiyonlar1 hizlandirarak tat degisikliklerine, gaz kaybina ve
mikroorganizma liremesine neden olabilir. Ayrica, yliksek sicaklik, PET ambalajinin fiziksel
yapisini da etkileyerek, icerigin disariya sizmasina veya bozulmasina yol agabilir. Caligmada,
farkli sicaklik kosullarinda depolanan kolali igeceklerin kalite parametreleri iizerinde yapilan
deneysel testler sunulmaktadir. Sonuglar, 6zellikle sicaklik artiginin {irlinlin tat ve gazlilik
ozelliklerini olumsuz etkileyerek raf omriinii kisalttigin1 gostermektedir. Ayrica, optimal
depolama sicakliklar1 belirlenerek, {iriinlerin kalitesinin korunmasi igin tiiketicilere ve
ireticilere dnemli Onerilerde bulunulmaktadir.Sonug¢ olarak, PET ambalajli kolali i¢ceceklerin
raf omri iizerinde sicakligin kritik bir rol oynadig1 ve {irlinlerin uygun sicaklikta saklanmasi
gerektigi vurgulanmaktadir. Bu calisma, igecek endiistrisinde kalite kontrol ve depolama
stireclerinin gelistirilmesi adina 6nemli veriler sunmaktadir.

Anahtar Kelimeler : PET sise, Kolali igecek, Sicaklik, Raf 6mrii,
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PET ambalajli kolali icecekler, genis bir tiiketici kitlesi tarafindan yaygin olarak tercih
edilmektedir. Bu igeceklerin uretim sartlarinda sahip oldugu nitelikleri koruyabilmesi , bir¢ok
faktore bagl olarak degiskenlik gdsterebilir; bunlardan biri de sicakliktir. Sicaklik, 6zellikle
icerigindeki karbondioksit gibi bilesenlerin stabilitesini etkileyerek {iriinlin raf Omriini
kisaltabilir. Bu ¢alismada, PET ambalajli kolali igeceklerde sicaklik degisimlerinin, ihtiva ettigi
CO2 mikatarini koruma iizerindeki etkisini ele alinmaktadir.

Sicaklik artisi, igeceklerdeki gaz kaybina neden olabilecegi gibi sahip oldugu tat ozelliklerini
yitirmesine tuketici tarafindan memnuniyetsizlige yol acacaktir. Calismada, farkli sicaklik
kosullarinda depolanan kolal1 igeceklerin kalite parametreleri lizerinde yapilan deneysel testler
sunulmaktadir. Sonuglar, 6zellikle sicaklik artisinin {iriiniin tat ve gazlilik 6zelliklerini olumsuz
etkileyerek raf omriini kisalttigimi gostermektedir. Ayrica, optimal depolama sicakliklart
belirlenerek, iirlinlerin kalitesinin korunmasi i¢in tiiketicilere ve {iireticilere 6nemli 6nerilerde
bulunulmaktadir. Bu calisma, i¢ecek endiistrisinde kalite kontrol ve depolama siire¢lerinin
gelistirilmesi adina 6nemli veriler sunmaktadir.

Gazli igecekler, karbondioksit gazi ile gazlandirilmis kola veya meyve aromali igecekler olarak
ele alinabilmektedir. Genel yapisini biiyiik oranda su olusturmakla birlikte, seker veya yapay
tatlandiricilar, renk maddeleri, aromalar, benzoik asit ve sorbik asit gibi kimyasal koruyucular
ve icecege 6zel tadin1 veren karbondioksit gaz1 da icerirler (Steen & Ashurst, 2006). Icecek
biinyesinde kullanilan su, kullanilan orana bagli olarak biiyiik 6nem tagimaktadir. Tiim farkl
noktalarda {iretilen {riiniin aynm1 tada sahip olmasi ancak standart bir su ile miimkiin
olabilmektedir. Bu ylizden iiretim tesislerinde biiylik yatirimlar ile su igleme merkezleri
kurularak tiim degerleri standart hale getirilmeye ¢alisilmaktadir.

2015 yili verilerine gére ABD’de kisi bast gazli igecek tliketimi ortalama olarak 200 litre
civarinda iken Avrupa’da bu deger 90 litre ve Tiirkiye’de ise 45 litre seviyelerinde olup yillik
toplam tiiketim 3,5 milyar litreyi asmaktadir (Steen & Ashurst, 2006). icecek tiiketimin yiizde
37'si gazl Uriinlerden olusan Tirkiye'de her yil gazl icecek pazarinin % 10 ile % 15 arasinda
blytidiigli distiniildiigiinde bu sektérde yapilacak kiigiik iyilestirmelerin etkisini bu oranda
bliyiiyerek artacagi asikardir. Son yillarda gazli igcecek endiistrisinde iirlin gesitliligi biiyiik
oranda artmis, bu endiistride kullanilan paket tiplerinde arastirma-gelistirme ¢aligsmalarina hiz
verilmistir. Bu dogrultuda iiriin kalite standartlarin1 daha uzun siire koruyabilmek ve daha ucuza
iretim yapabilmek i¢in alternatif ¢6ziim yollar i¢in imalatgilar biiyilik yatirimlar yapmaktadir.

Uretim maliyetlerinin bilyiik énem arz ettigi gazli icecek sektoriinde kullanilan ambalaj tipi
zaman igerisinde biiylik degiskenlik gostermistir. Ge¢gmis yillarda cam sisenin ve teneke
ambalajinin agirlikta kullanildig1 gazli icecek endiistrisinde, zamanla yerini biiylik oranda PET
sise ambalaj tipine birakmis ve iiretim kolayligina bagli olarak degisik 6l¢iilerde gesitleri de
artmistir. Cam sisenin kirilgan yapisi ve tliretim zorlugu, teneke kutunun ytiiksek tiretim maliyeti
ve ambalaj cesitliligindeki yetersizligi 6nemli dezavantajlar1 olup, endiistride daha az tercih
edilmenin asil sebebidir.
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Tiim bunlara ek olarak PET ambalaji1 fiziksel yapisina bagli olarak gazli igecek endiistrisi i¢in
biliylik 6nem arz eden dezavantajlari da ilizerinde barindirmaktadir. PET siselerdeki gazl
iceceklerin ihtiva ettigi karbondioksit gazinin zamanla degisiminin cam ve teneke ambalajina
gore daha fazla olmaktadir (Steen & Ashurst, 2006). Malzeme maliyeti ve hafifligi de goz
oniinde bulundurularak gazli igecekler kullanilan 2,5 litrelik PET sise ambalaj 6zellikleri bu
calismanin konusu segilerek sayisal ve deneysel veriler elde edilmistir. Elde edilen verilerle
PET sise icerisinde zamanla meydana gelen CO2 gazi degisimin azaltilmasi i¢in yeni iiretim
sartlar1 tanimlanarak uretim sicakliginin zamana bagli olarak karbondioksit gazinin azalmasi
tizerindeki etkisi ayr1 ayr1 degerlendirilmis ve ideal {iretim sartlar1 olusturulmustur.

Gazli iceceklerde kullanilan karbondioksit gaz miktar1 iiriin tipine gore degisiklik
gosterdiginden dolay1 iiretim prosesinin yetkinligine bagli olarak gazli icecek iireticileri,
belirlenen limitlerin igerisinde kalarak karbondioksit gaz miktarinin dozajlanmasinda etkili olan
sicaklik ve basing dengesini en uygun sekilde tanimlamalari gerekir. Bu tanimlama ile tiretim
aninda Uretici firmalar tarafindan belirlenen karbondioksit limiti rahatlikla takip edilerek
ayarlanabilmektedir. Gazli i¢eceklerin biiyiik bir kismi su oldugundan dolay:r Gorsel 1.1°de
gosterilen su icerisinde ¢oziinebilen maksimum karbondioksit miktar1 bir ¢ok {iretici tarafindan
referans alinarak tanimlanmakta ve su ic¢erisinde ¢oziinmiis karbondioksit miktar1 i¢in sicaklik
ve basing degiskenlerinin etkisi gdzlenmektedir. Istenilen limitlerin saglanabilmesi icin hassas
bir denge i¢inde yonetilme siirecini gerceklestirilerek yiiksek basing ve diisiik sicaklik ile birim
miktarda ¢oziilen karbondioksit gazinin artmasi saglanabilmektedir.

gco,
L Su
15

0 1 2 3 - 5 6 7 8 9 Mutlak Bar

Gorsel 1.1 : Karbondioksit gazinin su igerisinde ¢oziiniirliigii (Courtesy Krones UK).
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2. URETIM PROSESI DOLUM SIiSTEMIi

Uriin tipi ve iiretici firma 6zelliklerine bagl olarak degisik teknolojilere sahip dolum sistemleri
bulunmaktadir. Yeni teknolojiler ile biiyiik hizlarda dolum yapilabilirken degisik miktarlarda
diisiik sapmalarda dolum gerceklestirebilmek miimkiindiir. Gazli icecek sisteminde {iretim
mantig1 birbirine benzer olsa da kendi i¢inde kiiciik farkliliklara sahip olabilmektedir.

Genel olarak dolum iinitesine giri§ yapan sise asagida siralanan adimlari tamamlayarak dolumu
gerceklesir:

e (CO2 gazi ile basinglandirilarak sise icerisinde dolum igi tank basincina esit deger

yakalanir.

Pet cidarini siirekli temas halinde hizli dolum adimu ile sigenin ayarlanan dolum
seviyesine ¢cok yakin miktari tamamlanir.

Diisiik dolum ile hassas son seviye miktar1 tamamlanir.

Sakinlestirme adimi ile sise icerisindeki basing azaltilarak sisede kopiirme
probleminin Oniine gecilir.

Istenilen degerlerde dolumu gerceklesen sise kapama adimu ile agz1 kapanarak seviye
kontrol {initesine transfer edilir.

Gorsel 2.1. Uriin dolum adimlari. Gorsel 2.2. Uriin akis

semasl.

Gorsel 2.1°de yukarida siralanan adimlarin grafiksel gosterimi verilmis, Gorsel 2.2°de akis
goriinlimii detaylandirilmistir. PLC kontrollii sistemler ile her bir adim parametrik olarak

ayarlanabilirken {iretilen hacme gore daha 6nceden hazirlanmis regeteler ile degiskenler
otomatik olarak se¢ilebilmektedir.

2.1 Mevcut Dolum Sartlarin Degerlendirilmesi
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Endiistride kullanilan dolum makinelerinde kullanilan teknoloji, liretici firmalara gore farklilik
gosterse de lriin dolum adimlart biiylik benzerlik gostermektedir. Bu noktada tanimlanacak
olan regete adimlar1 ayni olabilirken, siire ve seviyelerde farkliliklar s6z konusu olacaktir. Bu
calismada veriler standart dolum proseslerinin diline uygun anlatilarak yapilacak iyilestirmeler
tim igecek sektoriine uygulanabilecek bir nitelik kazandirilmistir. Deneysel c¢alismanin
yapildig1 PET dolum hattinda referans sise tipi olarak alinan ve ¢aligmanin tim degerlendirme
noktalarinda kullanilan 2,5 L sise i¢in iiriin dolum parametre degerleri 1’de verilmistir.

Cizelge 2.1 : 2,5 L PET iiriin dolum parametre degerleri.

Uriin Sicaklig 18 °C
On Basinglandirma Siiresi 2.550 ms
Hizli Dolum Miktar1 2.430 mL
Yavas Dolum Miktar1 67 mL
Sakinlestirme Stiresi 250ms

2.2 Mevcut dolum sartlarmin karbondioksit gazinin zamana bagl degisimi

Mevcut iiretim sartlar sabit tutularak tiretilen 2,5 L kolali igecegin, sahip oldugu karbondioksit
gazinin zamana bagl degisimi Gorsel 2.3’de gosterilmistir.

Mevcut Uretim Sartlari Toplam CO2 molar Degisimi
95% CI for the Mean
200
180

160

140

CO2 mol/m~3

120

100

1. Ay 2. Ay 3. Ay 4. Ay 5. Ay 6. Ay
Zaman

Individual standard deviations were used to calculate the intervals.

Gorsel 2.3. CO gaz1 zamana gore azalma miktari.

Gorsel 2.3'te zamana bagli gaz kayb1 degisimi gosterilmektedir. Yapilan 6l¢limler sonucunda,
2,5 L kolal1 igecegin karbonatlagsma hacminin %10,23"liniin ilk ayda gerceklestigi ve raf omrii
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olarak tanimlanan 6. ay itibariyle karbondioksit gazinin %44,26'sinin difiize oldugu
gozlemlenmistir. Tiim Ol¢limler stabil deneysel sartlar altinda bekletilen siselerden yapilmistir;
gercek sevkiyat sartlar1 ve diger de§isken saklama sicaklik sartlar1 dikkate alinmamustir.

Bu degisim grafiginin gdsterdigi biiyiik gaz kaybi, tiim iiretici firmalar i¢in 6nemli bir kalite
parametresidir. Miisteri sikayetlerinin ana sebeplerinden biri olan bu durum, kontrol edilmesi
zor bir kok sebeptir. Giines altinda bekletilen dolu iiriinlerin veya sevkiyat siiresince maruz

kalman degisik 1s1l sartlarin etkileri, bu gaz kaybinin ¢ok daha hizli ve fazla olmasina neden
olmaktadir.

5. KATI MODELLEME VE SAYISAL ANALIZ DEGERLENDIRMELERI

5.1 PET sisenin kat1 model tasarimi

2,5 L PET sise i¢in mevcut sartlarda iiretilen sisenin malzeme dagilimina gore 3 boyutlu olarak bire bir
kat1 modeli olusturulacaktir. Bu tasarim PET sise, sivi boliim ve yastiklama basing boliimii olarak 3 ayri
montaj unsuru icermektedir. Yine kati tasarim programi ile bu unsurlar birlestirilmis montaj uygunluk
denetimi ile dogrulama yapilacaktir. Elde edilen step uzantili dosya ile sonlu elemanlar programina
aktarilarak tasarim siirecinin birinci adimi tamamlanacaktir. Her bir unsur sonlu elemanlar programinda
ayr ayn tanitilarak, fiziksel modelleme i¢in gereken hazirliklar tamamlanacaktir. Sonlu elemanlar ara
yliziinde bulunan tasarim degiskenleri fonksiyon olarak kullanilabilecek sekilde tanitilacaktir. Bu sayede
kat1 modelleme programina giris yapmadan degiskenleri uygulayabilir ve sonuglarini gézlemleyebilir
yeterliligine ulasilabilecektir.

5.2 Degiskenlerin sonlu elemanlar analiz programina tanimlanmasi

Bolgesel malzeme dagiliminin CO, gazinin zamana gore degisimi lizerindeki etkisi sonlu elemanlar
pogrami iizerinde yer alan “ Transport of Diluted Species ” fizik modelinde "Thin Diffusion Barrier" ile
tanimli bolgeler i¢in farkli kalinliklar tanimlanarak analizler yapilabilmektedir Comsol yazilimi bu
desgiskenlerin parametrik olarak ele alabildigi gibi birbiri arasinda iliskisini gosterebilmektedir. Gorsel
3.1°de tum bolgesel sinir sartlari tanimlanarak degiskenler fonksiyonel olarak ele alinabilmisitr. 4 farkli
bolge icin degerlendirme yapilarak sige ilizerindeki malzeme dagilimi analiz edilecek, toplam molar
degisimin fazla oldugu nokta i¢in kalinlik degiskeni tanimlanacaktir. Sinir sartlarin degisken olarak
tanimlanmasi farkli degerler icinde sonuglar elde edilebilmesine imkan tantyacaktir.
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Gorsel 3.1 : COMSOL’da Sinir sartlarin tammlanmasi.

5.3  Uretim sartlarmin sayisal analizi
5.3.1 Sayisal Analiz Yéntemi Ile Model Olusturulmasi

Bu ¢alismada, mevcut iiretim sartlar altinda tiretilen 2,5 litre kolali igecegin zamana bagli gaz kaybi
izlenmis ve elde edilen verilere bagl kalinarak sonlu eleman yontemi ile analizler yapilmistir. Ayrica
deneysel sonuglardan elde edilen degerler kullanilarak matematiksel modelin fonksiyonu olusturulmus
ve analiz programina tanimlanmistir. Sayisal analiz ile elde edilen sonuglar deneysel veriler ile elde
edilen sonuglara uygunlugu goriildiikten sonra modelin optimum degerleri tekrar iiretim sartlarina
uyarlanmis ve zamana bagli gaz kaybinin azaltilmasi fiziki olarak saglanabilmistir. Boylelikle iyilesme
firsatlar1 tim sise formatlari igin referans olarak tanimlanmig ve her bir degiskenin etkisi ayri ayri

gozlemlenerek modelin tanimladigi en iyi sartlarin bir arada degerlendirildigi sonuglarin irdelenmesi
gergeklestirilmistir.

5.3.2 2,5 L PET sisenin kati model tasarimi

Calismada ele alinan 2,5 L PET sisenin tasarimi SOLIDWORKS programu ile eldeki teknik ¢izim
detayina bagli kalarak bire bir olarak tasarlanmistir. Cizim yazilim iizerinde yer alan kontrol araglari ile
tiim Olgiiler ve teknik degerlerin dogrulmasi yapilarak sayisal analiz programina aktarimi i¢in IGES
formatina donistiiriilmiistiir. Gorsel 3.3’de 2,5 L PET sisenin tiim fiziksel yapisi tasarlanmis 3 boyutlu
kat1 model goriiniimii verilmistir.

Ug boyutlu kat1 model tasarim gerceklestikten sonra, sise sahip oldugu simetrik 6zelliginden dolay1 bire
bir 6l¢iisiinden 1/5 oranda kesilerek 6rnek model Gorsel 3.3’de oldugu gibi sadelestirilmistir. Bu durum
sayisal analizin daha hizli yapilabilmesi i¢in biiyiik kolaylik saglamistir.
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Yazilim biinyesinde bulunan ag olusturma ara yiiziinden dortytizlii hiicre tipi ag olusturulmus ve teknik
detaylar1 Cizelge 3.1°de listelenmis ve genel ag dagilimi Gorsel 3.5’te gdsterilmistir.

Toplam Dortyiizlii Eleman Sayisi 518.574
Ucgen Eleman Sayisi 30.145
Koése Eleman Sayist 2.324
Tepe Eleman Sayist 124
Minimum Eleman Kalitesi 0,1357
Ortalama Eleman Kalitesi 0,738

Cizelge 3.1 : 2,5 L 1/5 simetrik parca yapisal ag analiz verileri.

o

Bu tarz analizlerde geometrinin kapladigi hacmi uygun ve hassas bir sekilde temsil edebilen
elemanin segilmesi analizlerin dogrulugu agisindan biiyiik 6nem arz etmektedir. Gorsel 3.5’te
gosterilen geometrilerden dista bulunana havanin i¢ yiizey geometrileri ile pet sisenin dis yilizey
geometrisi ayni Ozellikleri tagimaktadir. Bu ylizeylerde oldukca dar bolgeler bulunmasi
miinasebeti ile se¢ilen eleman yapist dortytizlii olarak belirlenmistir. Boylelikle parganin her
bolgesinde daha iyi temsil edilebilmesi ve hacmin maksimum bdlgelerinde gerekli
hesaplamalarin yapilmasi aglanmis olacaktir. Ayrica ag uygulamasi yapilirken eleman biiyltime
indeksi sisteme 1,2 olarak tanimlanmis ve parg¢a i¢ kisimlari daha kaba elemanlarla
olusturulmustur. Bunun baslica sebebi, hesaplama siiresini diigiirmektir

5.3.4 Sonlu elemanlar sayisal analizi i¢in fonksiyon ve degisken tanimlama

Referans sise olarak analiz ettigimiz 2,5 L PET sise 6l¢ii olarak tamamiyla bire bir 6l¢ciim
degerlerine sahip olarak tasarlanmistir. Mevcut sartlarin degerlendirilmesi kapsaminda nihai
sise kalinligi 1 sabit alinmis, akiskan fazi hacmi V; olarak tanimlanirken, yastiklama bolgesi
hacmi de V, olarak tanimlanmustir. Akiskan fazi hacmi mevcut gaz hacmi boliimii ile siirekli
denge halinde olup, mevcut denklik Henry yasasina gore tanimlanmistir (Denklem 3.1).
Cco, = H. P, (3.2)

Cco, cola’liigecek igerisindeki molar konsantrasyonu miktarini, Py, gaz fazi igerisindeki kismi
basing degeri olarak tanimlanmistir. H kismi sabit olarak alinmistir. CO, i¢ basing degeri
yastiklama degeri ile dengeye ulasir ulasmaz, sise igerisinde esitlik s6z konusu olup, zamana
gore azalan fonksiyon olarak tanimlanmistir. Dis atmosfer CO, basing degeri 0 olarak kabul

edilmistir. Akiskan icerisindeki CO, degerinin zamana gore degisimi degerlendirilerek toplam
kiitle gecisi hesaplanabilmektedir.

5.3.5 Sonlu elemanlar sayisal analiz programi i¢in parametre tanimlama

PET sise, Cola ve iist bolge i¢in parametre girdileri Cizelge 3.2,
Cizelge 3.3 ve
Cizelge 3.4’te verilmistir.
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Cizelge 3.2 : PET sise parametre girdileri.

kq 7,8354E73 * exp (1134.3/T)
Cy 13,252 — 1,7951E*/T + 4,8595E® /T2
b 2,4638E73 x exp 1495,6/T
Dy 6,5148E~%[m?/s] * exp (—4470.5/T)
Dy 8,2863E%[m?/s] * exp (— 5406,5/T)
Derr (1 + Dy * Gy * by/(Dp *ke))/(1 4 be * peo,)”)
Derr (14 (G *be/kg)/(1+ by * Peo,))
De Dg * (Deff1/Defr2)
Pco, mod1.C, x V; * 107° [meol]/(L +H=xV))
Rconst * T
H 4,9976e~° * exp (2616'1
Cizelge 3.3 : Kola i¢cin parametre girdileri.
Dcola 2,44E7°[m?/s] * TV® exp(—=307,9/T) * (Pret/Pco,)
CO, H * pco,
Pco, mod1.C, * Vy * 1076[m3/mol]/(Vo/(Reonst * T) + H % V;)
H 4,9976E~? x exp(2626,1/T)
P exp ((1/cc) = (log (abs(C, * 1[m3/mol])) —a — b/T))
Cizelge 3.4 : Ust bolge i¢cin parametre girdileri.
Pco, mod1.C, * V; * 1076 [m3/mol]/($ +H=*V,)
H 0

5.3.1 Mevecut iiretim sartlar1 sonlu elemanlar sayisal analizi

Sonlu elemanlar yontemi ile ilk olarak mevcut sart altinda tiretilen 2,5 L kolal1 icecegin zaman
bagh gaz kaybi incelenmistir. Gorsel 3.6 ve Gorsel 3.7°da molar derisimin zamana gore
degisimi gorsel olarak gosterilmis Error! Reference source not found.’de toplam gaz
kaybinin 180 giinliik degisim egrisi ortaya koyulmustur. Boylelikle siv1 igerisinde ¢oziinmiis
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olan CO, gazimin ilk andan itibaren hareket yonii rahatlikla gériilmektedir. Yogun ortam olarak
tanimlanan akigkan biinyesindeki gazin, az yogun ortam olan tepe bolgesine hizlica hareketi
s0z konusudur. Mutlak denge sart1 olusuncaya kadar bu tasinim hizlica siirer ve zamanla daha
yavas bir hiz gradyeni ile siirekli tasinim s6z konusudur. Bu hareket molar derisim sifir
oluncaya kadar hem iist bolgeye dogru hem de PET sise cidarindan dis atmosfere dogru
stireklilik arz edecektir. Doktara tez ¢alismasinin ana temasinin olusturan gaz kaybinin zamana
gore degisim hizinin yavaglatilmasi ve bu hiza etkiyen degisken parametrelerin sayisal etkileri
yapilan ¢alismalar sonucunda net olarak ortaya koyulabilmistir. Elde edilen verilere dayanarak
ideallestirilmis tiretim regeteleri sahada uygulanmis ve sonuglar sonlu elemanlar yontemi ile

elde edilen degerler ile dogrulanmistir. Bu calisma diger tiim sise tipleri i¢in referans kabul
edilerek tiim iiretim fabrikalarinda uygulanabilir.

A 204

h

-

a0V 162 0 40

Zaman=0s Zaman=60's Zaman=600 s

80V 145

—
—
-

v 174 P w0 )
vi82 20 g0V 188

Zaman=1800's Zaman=3000 s Zaman=4800 s
Gorsel 3.2 : 0-4800 s aras1 CO2 gazinin hareket yonii.
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T=289K Kalinlik=0.25 T=289K Kalinlik=0.25 T=289K

mm Zaman=120.giin

mm Zaman=150.gilin

Kalinlik=0.25 mm
Zaman=180.giin

Gorsel 3.3. 0-180 giin CO2 gazinin hareket yonii (T=289 K; t=0,25 mm).
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Error! Reference source not found.’de. 0-180 giin karbondioksit gazinin zamana bagh degisimi
(T=289 K; t=0,25 mm).

Error! Reference source not found.’de goriilecegi tizere sonlu elemanlar yontemiyle elde
edilen veriler, deneysel ¢alisma degerlerini dogrulamakta ve 180 giin sonunda gaz miktarinin
%31 oraninda azaldigin1 gostermektedir. Tanimlanan matematiksel modelin deneysel
sonuclarla uyum i¢inde olmasi, diger degiskenlerin etkilerini izleyebilmek acisindan biiyiik bir
firsat yaratmigtir. Doktora tez ¢alismasinin iyilestirme ve gelistirme adimi olarak tanimlanan
diger sartlarin gaz kaybi iizerindeki etkisi, sonlu elemanlar sayisal analiz programi kullanilarak
gosterilecektir. Bu sekilde elde edilen sonuglar referans alinarak deneysel caligmalara yon
verilecektir. Gergek liretim kosullarinda bu degiskenler uygulanabilir hale getirildikten sonra,
¢ikan sonuclarin sonlu elemanlar sayisal analiz programindan elde edilen degerlere uygun
olmasi beklenmektedir. Doktora tez ¢alismasinin basinda belirtilen {iriin depolama sicakliginin
etkisi ve kullanilan PET ambalajinin et kalinliginin toplam gaz kayb1 lizerindeki etkisi, ayr1 ayri
sonlu elemanlar sayisal analiz programinda gosterilecegi gibi, gercek iiretim kosullarinda da

degerlendirilecektir. Tiim bu analizler sonucunda, 2,5 L kolali igecek i¢in en uygun kosullar
belirlenmis olacaktir.

5.3.2 Saklama sicakliginin etkisinin sonlu elemanlar sayisal analizi

Mevcut iiretim sartlarinin sonlu elemanalar sayisal analiz programi ile elde edilen sonuclarin
uyum i¢inde olmast diger fiziksel sartlarin gaz kaybi lizerindeki etkisini gosterebilme imkéani

vermistir. Program iizerinde sicaklik parametreleri degisken ve diger sartlar sabit kabul edilerek
hizlica analiz edilebilmistir.
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Error! Reference source not found.2. 0-180 giin CO2 gazimin saklama sicakh@ina gore
degisimi (T=285 K, 289 K, 291 K; t=0,25 mm).

Error! Reference source not found.2’de, iiriin saklama sicakliginin kolali igecek igerisindeki
¢oziinmiis CO2 gazinin dis atmosfere diflizyonu iizerindeki etkisi gosterilmistir. 285 K, 289 K
ve 291 K olmak iizere ii¢ ayr sicaklik incelendiginde, sicakligin diismesi ile zamana bagl gaz
kaybinin dogrusal olarak azaldig1 ve sicaklik ile giiclii bir bag oldugu ortaya ¢ikmustir.

Sonug olarak, 285 K sicaklikta depolanan 2,5 L PET sise igerisindeki kola iirliniiniin, 291 K
sicaklikta depolanan iiriine gore 180 giin sonra %12 daha az gaz kaybina ugradig: goriilmiistiir.
Sicaklik degiskeni 6nemli bir etken olarak kabul edilmekle beraber, ge¢miste bircok makalede
arastirma konusu olmustur. Sicaklik girdisinin yonetimi nihai {iriin i¢in markete ulagincaya
kadar zor olsa da, markette bekletilen sogutucu igerisinde yer alan diriinlerin saklama
sicakliklarimin 277 K-279 K civarinda olmasi, miisteriye yiiksek kalitede {iriin ulagsmasi
acisindan biiyiik avantaj saglamaktadir.

Bu bulgular, kolal1 igeceklerin en uygun saklama kosullarinin belirlenmesi agisindan énemli bir
rehber sunmaktadir. Bu ¢calismasinin basinda belirtilen iiriin depolama sicakliginin etkisi toplam
gaz kaybi tizerindeki etkisi, sonlu elemanlar sayisal analiz programinda detayli sekilde
incelenmis ve gercek iiretim kosullarina yansitilmistir..

6. GENEL DEGERLENDIRME VE SONUCLAR

6.1 Depolama ve Uretim Sicakligimin Zamana Bagli CO2 Gaz1 Difiizyonuna Etkisi

Uriin dolum sicakliginin ve saklama sartlarmin kolali {iriin icerisinde ¢dziilmiis CO, gazinin
zamana bagli degisiminde dnemli degiskeni oldugu sonlu elemanlar sayisal analiz yontemi ile
gosterilmistir. Bu noktada kolali icecek dolum sicaklig1 hassas proses kontrol ekipmanlari ile
istenildigi gibi ayarlanabilirken, saklama sartlar1 iirliniin markette sogutucu igerisine girinceye
kadar degisiklik gosterebilmektedir. Calismanin bu boéliimiinde farkli sicakliklarda iiretilen
kolal1 i¢ecegin dolum sicakliginin ve saklama sicakligi ayarlanarak sabit kaldigi bir ortam
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olusturulmus ve zamana gore gaz kaybi degisimi incelenebilmistir. Bilindigi tlizere sicaklik
girdisi gazlarda diflizyon konsantrasyon gradyeninin temel fonksiyonudur. Diisiik yogunluktaki
dis atmosfere yiiksek yogunlukta bulunan siselenmis kolal1 igecegin ihtiva ettigi gaz hizlh
sekilde diflize olmak isteyecektir. Sicaklik bu difiizyon oranina dogrudan etkisi bulunmaktadir.
Sicakligin degisimi ile gaz molekiilleri daha hizli hareket edecektir. Error! Reference source
not found.’de de gorulecegi uzere sonlu elemanlar ile elde edilen sonuclara buyuk oranda
benzerlik gosteren gaz kaybi trendi elde etmis bulunmaktayiz.

Sicakligin toplam CO2 difiizyonuna etkisi (6. Ay)
95% ClI for the Mean

170
160
150

140

Mol/m*3

130
120

110

285 K 289 K 291 K
Sicaklik K

Individual standard deviations were used to calculate the intervals.

Error! Reference source not found.: Dolum ve saklama sicakhigimin CO2 gazimin zamana
bagh degisimine etkisi (t = 0,25 mm ).

Elde edilen 6l¢liim sonuglarina bakildiginda ile 285 K sicaklikta tiretilen ve saklanan kolali
iceceklerdeki toplam c¢oziinmiis karbondioksit gazinin 291 K sicakliginda tretilen kolali
icecekten % 13,2 oranda daha fazla gaz ihtiva ettigi goriilmiistiir. Bu durum 6nemli bir degisken
olarak ele alinan sicaklik faktoriiniin limitlerini ve ilerleyen zamanlarda iiretimden miisteriye
kadar uzanan kalite yolculugunun da 6nemli yap1 tagin1 olusturmaktadir. Sicaklik girdisinin her
ne kadar liretici sahasinda belirli araliklarda tutulabilse de, markete uzanan yolculukta bu
degiskeni yonetebilmek her firma i¢in kolay olamamaktadir. Buna bagli olarak, c¢alismada
analizler ve sonugclar iiretim tesisi igerisindeki sartlara gore modellenmis, markete uzanan siireg
thmal edilmistir. Bu durum yogun yaz donemi sartlarinda {iriin stok seviyesinin yetersizligi
veya iiretim problemlerine bagli iiriin kaybinin 6niine gecilmesinde anahtar rol oynamustir..
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ABSTRACT

Driven by Industry 4.0 developments, industrial robots are critical to optimizing manufacturing
processes by performing tasks with precision and efficiency. A robotic arm designed in
MATLAB can demonstrate these capabilities through kinematic analysis. Forward kinematics
involves calculating the position of the end effector based on joint angles and linkage
dimensions, while inverse kinematics determines the joint angles required to achieve a desired
position. Using mathematical frameworks, computational tools such as Denavit-Hartenberg
parameters and transformation matrices can accurately model and simulate the manipulator’s
movements.

Keywords: Kinematic Analysis, Denavit-Hartenberg Parameters, Manipulator, MATLAB
1. INTRODUCTION

The world is undergoing a rapid digital transformation within the framework of Industry 4.0.
This transformation is being shaped by the development of technologies such as artificial
intelligence, big data and autonomous systems. While developments in data science analytics
and big data processing capacity are redefining industrial production processes, robotic systems
and smart automation technologies are becoming important elements that support human power
and minimize repetitive work. Thanks to innovations in sensor technologies, more precise
measurements are made and the obtained data is used in real-time business processes.
Environmentally friendly approaches and energy efficiency-oriented developments, combined
with the integration of physical machines with digital systems, have begun to form the basis of
smart factories and production processes. This transformation can make production processes
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more efficient and also enable industrial robots to perform dangerous or unskilled tasks without
the need for human intervention.

Industrial robots are technological products that adapt to the changing dynamics of production
lines as one of the basic building blocks of this digitalization process. Their technical features
increase the potential for widespread use of robotic systems in different sectors. These robots
usually have a structure consisting of several rotary joints and can perform complex movements
with precision by offering 3 to 6 degrees of freedom (DOF). These robots, which work with
electrical, hydraulic and pneumatic systems, will provide agility and continuity while reducing
dependence on human labor. As a result, robotic technologies that develop with the
opportunities offered by Industry 4.0 both optimize production processes and enable the global
economy to adapt to new business models. The technological capacity of industrial robots and
the diversity in their areas of use continue to guide modern industry as one of the fundamental
dynamics of this transformation process. The main subject is to model and simulate the
kinematic behavior of the manipulator, which is the useful limb of a robot, with MATLAB
Simscape toolboxes.

2. METHODOLOGY

A manipulator is a mechanical limb or robotic arm designed as a subcomponent of robot
technology that generally plays a role in the performance of a task in accordance with a simple
job description such as moving, carrying or positioning an object. Its main application areas are
part assembly, welding works, lifting, positioning and carrying heavy loads, classification,
packaging, placement, dangerous and delicate works. Although they have wide areas of
industrial use such as automotive production, assembly lines, welding and painting processes
and freight transportation, they are used for high precision specific works without human
intervention in delicate interventions such as surgical and medical applications and in space
research and industry. Kinematic analysis, on the other hand, provides data to be obtained for
use in error detection, development of control systems and performance analyzes to improve
the design by understanding and optimizing the system movements of a manipulator that is
desired to be developed in line with the defined purposes. Motion control is used especially for
the analysis data performed within the framework of physical and mathematical rules such as
position, speed, acceleration, time etc. components for robotic arms to reach a certain position.
Kinematic analysis can be applied in forward kinematics and inverse kinematics formats.
Calculating the endpoint of the robot arm by knowing the angle applied to the joints is called
forward kinematics, and calculating the angle to be applied for this coordinate by knowing the
position of the robot endpoint is called inverse kinematics[1].

2.1. Forward Kinematics of Manipulator

Forward kinematic equations describe the position relationship between the base of the
manipulator and the joints [2]. To mathematically model a robot and hence determine the
position and orientation of the end effector with respect to the base or any other point, it is
necessary to assign a global coordinate frame to the base of the robot and a local reference
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frame at each joint [3]. Then, the Denavit-Hartenberg analysis (DH) is presented to build the
homogeneous transformations matrices between the robot joint axes [4]. The parameters
required for the D-H method of the RRR type robot manipulator with 3 degrees of freedom are
given in the table below.

T £0|0] & 3 —J—- Time 9359103
Flgure 1. RRR Type Robot Manlpulator
Table 1. Denavit-Hartenberg Parameters of the Manipulator

(l

Axis o i-1 ai1 di 0i
1 0 0 1 01
2 0 I 0 02
3 -1/2 I3 0 03
4 0 l4 0 0

According to Table 3, transformation matrices for each of the coordinate systems can be written
according to Eqg. (1) [5].

cosbi sinB;
"=1T =| sinGjcosai1  COSO;COSGi1  -SiNoi-1 (D)
sinBj Sinai-1  cosOiSinai1  COSO-1
0
The position relations between adjacent joints were calculated below with equation (1).
[ cos1  -sinf: 0 0]
0T = |sinB1  cosO1 0 0 (2)
0 0 1 I
0 0 0o 1
[Cosf,  -sind, 0 P
IT= |sinbp cosl 0 O (3)
0 0 1 0
0 0 0o 1
[cosB3  -sinfs 0 I3
T = 0 0 1 0 4
sinfs3 cosf3 0 O
0 0 0o 1
1 0 0 Is
ir= 0 1 0 0 (5)
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The forward kinematic equations of the mechanism can be obtained by multiplying these
transformation matrices and consequently, the transformation matrix which defines the position
and orientation of the end effector according to the base coordinate system can be written as in
Eq. (6) [6].

T aseT = ATATT -+ " 4T (©)
Obtained T fundamental matrix:

COS (01+02+03)  -cos(01+02)sin03  -SiN(01+02)  lacos(01102+03)+I3cos(01+02)+l2c0s01
9T- | sin(01+02) cosO3  Sin(01+0,+03)  coS(01+02) lasin(01+02) cosOs+I3sin(011+02)+125in0;
-sinfs -cos03 0 -135in03+l1

0 0 0 1

()

The elements of the last column of the °T4 fundamental matrix give the coordinates where the
robot's endpoint is located, so the Py, Py, P; coordinates of the robot arm are obtained by forward
kinematic analysis.

Px = lacos(01+02183) +lzcos(01+02) +l2cos01 (8)
Py = l4sin(01+62) cosO3+l3sin(011+02) +12sin61 9)
P2 = -lssinfs+l; (10)

2.2. Inverse Kinematics of Manipulator

Inverse kinematics finds the joint angles or movements required to reach the target when the
desired position and orientation of the endpoint are known as a result of forward kinematics.
The inverse kinematic equations of the manipulator can be obtained by multiplying the
inverse of the transformation matrices respectively given in Eq. (11) [7];

T AT = AT AT3TATET (11)

i ru ri Px

T= |ru rm rni Py (12)
. ru ri P,
0 0 0 1

cosf1  sinb 0 O
[9T]*=|-sinb1 cos®r 0 O (13)

0 0 1 -l

0 0 0 1

Using equation 7, the equations 01 ,02 , and 63 were obtained as follows [8].
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01= Atan2(Pym- Pxn, Pyn+ Pxm)

(14)

02= Atan2( £V1 — k2, k) (15)
_ 11-Pz 11-Pz)\?

03= Atan2< = x 1- (= )) (16)

3. ANALYSIS AND FINDINGS

3.1. Forward Kinematic Model with MATLAB Simscape

MATLAB is a programming language used for mathematical calculation, data analysis,
programming, modeling and simulation, graphic creation and algorithm development.
Simscape allowed us to develop our work with multibody and robotics system toolbox. It allows
the mathematical calculations that can be done with classical methods to be developed by
creating them with the useful block parameters it has. You can calculate the transformation of

the rigid body tree defined in the workspace with get transform and coordinate transformation
conversion.

qtf|
4 RM._test_info
T
1 —
q ’ Config Transform TForm Y Trvec
A . =
a2 Source: Bodyd
arget: Base

Coordinate Transformation Conversion

[ 1l .
*® Manipulator .l .I
|

1

Figure 2. Forward Kinematics Model Developed With Simscape.

o

Given the angles or movement parameters determined in the joint blocks, the position and
direction of the endpoint are calculated. In this section, motion control simulation studies were
carried out in Cartesian space and the results of the method are given graphically [8].

= a X
File Tools View Simulation He

3

Sample based [T=10.000

Figure 3. Forward Kinematics Position Graph.
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3.2. Inverse Kinematic Model with MATLAB Simscape

After the forward kinematics analysis model is designed, joint configurations can be calculated
by structuring with block parameters: inverse kinematics to obtain an end effector pose. The
model structure is designed and developed step by step in line with the needs.

- > RM_test_info
TrVec TForm Pose — : |
" confe
; Config
Coordinate Transformation Conversion1 > We'ghtT
Info —=»—]
lnitiaIGues%
E: Body4
[1x6] ’—> ody:

[1x3]

Figure 4. Inverse Kinematics Model.

e
all I

Figure 5. Inverse Kinematics Model Developed With Simscape.

4. CONCLUSION

This study emphasizes the critical importance and contribution of industrial robots in the
production processes in line with the innovations of Industry 4.0. Forward and inverse
kinematic models developed using MATLAB and Simscape provided precise analysis and
control of manipulator movements. Forward kinematics aims to calculate the end point position

from joint angles, while inverse kinematics aims to calculate the joint movements required to
reach the target position.

Denavit-Hartenberg parameters and transformation matrices were used to model manipulator
movements and the obtained data were analyzed to optimize the production processes.
MATLAB Simscape provided physical and mathematical models for these processes,
supporting motion control algorithms.

As a result, simulation studies have provided valuable information to optimize industrial robot
designs, increase motion accuracy, and adapt their functionality to different applications.
Robotics technologies continue to play a critical role in transforming modern manufacturing
processes with the innovations offered by Industry 4.0.
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ABSTRACT

The MATLARB library supports manipulator design by enabling the creation of physical models
using joints and linkage components, allowing engineers to simulate and evaluate dynamic
manipulator behavior under controlled conditions. MATLAB’s analytical capabilities further
enhance this process, allowing users to calculate Jacobian matrices and analyze trajectory
profiles to ensure precise and efficient system performance. Collectively, these functions enable
engineers to design reliable, adaptable, and highly accurate robotic manipulator systems for a
variety of industrial applications.

Keywords: Jacobian Matrices, Trajectory Planning, Manipulator, MATLAB

1. INTRODUCTION

MATLAB and Simscape Multibody provide a powerful platform for designing, modeling, and
analyzing robotic manipulators, helping engineers efficiently manage complex systems. These
tools allow for systematic description of physical components such as revolute joints and
linkages. For engineers who want to study the motion and control performance of manipulators
in particular, this software enables the creation of reliable models based on real-world
dynamics. Simscape Multibody provides a user-friendly environment for verifying the accuracy
and reliability of the design by visualizing the interactions of manipulator components.

Manipulator trajectory planning is a critical process that aims to ensure that the robot follows a
smooth and optimized path from the initial position to the target position. MATLAB provides
tools to support this process, such as calculating and analyzing Jacobian matrices. These
matrices are used to evaluate velocity and force profiles, allowing precise control of system
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performance. Additionally, cubic polynomials and other interpolation techniques are applied
during trajectory planning to reach the desired position for the manipulator endpoint (end-
effector). These capabilities of MATLAB allow engineers to optimize manipulator motion
trajectories and provide high-precision control.

The analytical and simulation capabilities of MATLAB and Simscape Multibody provide a
wide range of solutions for understanding both the dynamic behavior of manipulators and
improving design processes. The integration of these tools provides a reliable foundation for
making manipulators work more effectively in industrial applications. This study highlights the
advantages that MATLAB and Simscape Multibody offer at all stages from manipulator design

to trajectory planning and examines the transformative impact of these technologies on robotic
systems.

2. METHODOLOGY
2.1. Modeling a 3-DOF Manipulator

MATLAB Simscape Multibody is a powerful tool that enables simulation and modeling of
physical behaviors of robotic systems and mechanical structures. This platform provides a user-
friendly environment for visually and dynamically analyzing mechanical components. In
modeling robotic systems such as 3-degree-of-freedom manipulators, components such as

joints, links, actuators, and sensors can be defined and the relationships between these
components can be easily simulated.

WordoBase

JJJJJJ

(=
|-

Figure 1. Simscape Model of Manipulator.

Simscape Multibody creates a model close to real-world conditions using rigid bodies and
movable links that physically represent each component of the manipulator. Users can easily
define the manipulator's movement limits, link lengths, and joint types. In addition, this
platform facilitates design verification and detection of potential problems by visualizing
manipulator movements. MATLAB Simscape Multibody offers comprehensive solutions not
only for modeling robotic systems, but also for analyzing, optimizing, and developing control

algorithms for these systems. In this way, it provides an effective modeling environment for
both academic and industrial applications.
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Figure 2. Model of Manipulator.

2.2. Fundamentals of Jacobian
The general definition of the Jacobian is,

I=[o . . . ] 1)

for joint i

3, = {zi_l X (0, — 0;_1) for rotary joint @)
n Z; for prismatic joint

] _{ Zi_q for rotary joint 3)
L0 for prismatic joint

if equation (2) is combined with equation (3), the Jacobian of an n-link manipulator is as
follows[1].

J=[J J ... ] 4)

Jiz{zi—l X (0n — Oi—l)] (5)

Zj

For the rotary joint;

J :{231} (6)

The Jacobian unit vector zj and the origins o1,...,0n . The instantaneous value of z; is given by
the first three elements in the third column of TT? and the first three elements in the fourth

column of T? [2].
2.3. Trajectory Analysis

Modeling of the robot manipulator and the physical parameters used for mathematical
calculations are made using Robotic Toolbox in MATLAB [3]. A robot arm is required to
complete its movement from one point to another without any shaking, with all its joints
completing their tasks at the same time and without hitting any objects around it [4]. The
manipulator's closeness to reality will be observed by referencing the waypoints defined for the
trajectory.
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Figure 3. Trajectory Simulation.

3. ANALYSIS AND FINDINGS

Cubic polynomial trajectory planning is a common method used to ensure that robot
manipulators move in a specific path. MATLAB provides a powerful platform to perform and
analyze such trajectory planning. Cubic polynomials allow the creation of a smooth trajectory
in the workspace by considering the position of the manipulator's endpoint and the speed and
acceleration limits. In such a trajectory planning, waypoints are determined that define the
transition between the start of the movement and the target positions. Cubic polynomials ensure
that the robot moves in a controlled and optimized manner by providing position, speed and
acceleration continuity between each waypoint. The graphs created in MATLAB for such a
trajectory planning provide a detailed analysis of the manipulator's motion. The position graph
shows the position change of the manipulator's endpoint over time, while the waypoints
represent the critical points that must be passed along the trajectory. The velocity graph shows
the speed change of the manipulator's joints or endpoint over time, allowing the system to be
evaluated in terms of performance and energy consumption. The results of cubic polynomial
trajectory planning in MATLAB provide critical information to improve the design and control
processes of robotic manipulators. The resulting graphs help evaluate the precision of the
movement and the efficiency of the trajectory, as well as provide performance optimization in
the design process. Cubic polynomial trajectory planning stands out as a powerful analysis tool

in both industrial applications and academic studies by focusing on speed limits and motion
continuity.

[4] scopes - Scope = o X
file Tools View Simulation Debug Desktop Window Help LR
- 40P ® -0 Fi@- BOBE0

Scope

/ —
$.5=F \/N :

Ready Sample based Ofiset=0  T=5.000

Figure 4. Simulink Model of Manipulator.
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4. CONCLUSION

MATLAB and Simscape provide powerful tools for manipulator trajectory tracking and motion
planning processes. Trajectory tracking is an important technique used to ensure that the
manipulator follows a reliable and efficient path between the starting and target points. In this
process, forward kinematics determines the position of the manipulator's end point based on
joint angles, while inverse kinematics calculates the joint movements required to reach the
target position. Jacobian analysis plays a critical role in understanding the manipulator's speed

and force distributions, developing motion control algorithms, and achieving more effective
results in trajectory planning.

This study focuses on modeling, simulation, and analysis of manipulator movements with
MATLAB and Simscape tools. Jacobian matrices are used to determine the manipulator's speed
kinematics, enabling precise planning and optimization of the trajectory. These methods
highlight the advantages offered by robotic technologies in modern manufacturing processes
and the innovations shaping the future of industrial automation. These analyses performed with

MATLAB enable the optimization of manipulator design and precise realization of complex
movements.
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MATERIAL SELECTION FOR MANUAL WINCH DESIGN: A MULTI-
ATTRIBUTE DECISION MAKING APPROACH

Dr. Peter O. Akinyi, Assoc. Prof. Dr. Moses N. Origa
University of Nairobi, Kenya

Abstract:

In mechanical design, material selection plays a critical role in determining the performance
and longevity of the product. This study demonstrates a systematic approach to material
selection for a manual winch rope drum. Using the Multiple Attribute Decision Making
(MADM) model, the study ranks different candidate materials based on their mechanical
properties and performance indicators. Data processing using Microsoft Excel® enabled the
conversion of material property data into usable information for decision-making. The results
align with industry practices, confirming the applicability of the proposed model in real-world
engineering design tasks. This methodology offers a practical solution for material selection in
mechanical engineering design, particularly for winch systems.
Keywords: Material selection, mechanical design, MADM, winch rope drum.
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DEVELOPMENT OF UV-CURED COATINGS BASED ON BIO-BASED
ACRYLATED EPOXIDIZED SOYBEAN OIL

Dr. Rania F. Al-Sabah, Prof. Dr. Imad F. Al-Khouri
University of Beirut, Lebanon

Abstract:

The growing interest in UV-cured coatings stems from their energy efficiency and
environmental benefits. This study investigates the UV curing of bio-based acrylated
epoxidized soybean oil (AESO) combined with epoxy carboxylate. Using radicalic and cationic
photoinitiators, the curing process was optimized by adjusting curing time and initiator content.
The resulting coatings exhibited exceptional thermal properties, adhesion, and corrosion
resistance. Fourier-transform infrared (FTIR) analysis confirmed the high degree of
crosslinking in the cured coatings. This innovative approach to UV-cured coatings has potential

for low-cost, environmentally friendly applications, making it a promising alternative in the

coatings industry.

Keywords: UV curing, bio-based materials, acrylated epoxidized soybean oil, coatings,
thermal properties.
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EXPERIMENTAL STUDY ON OVER-CUT IN ULTRASONIC MACHINING OF WC-
CO COMPOSITE MATERIAL
Dr. Han Kim, Prof. Dr. Woo Seung Choi, Assoc. Prof. Dr. Jae Su Lee
Korea Institute of Industrial Technology, South Korea

Abstract:

Ultrasonic machining is extensively utilized for processing hard and brittle materials such as
ceramics and composites, which are difficult to machine using traditional methods. This study
focuses on the influence of various experimental parameters, including power settings, cobalt
content, tool material, workpiece thickness, tool geometry, and abrasive grit size, on the over-
cut phenomenon during ultrasonic drilling of WC-Co composite materials. The experiments
were carried out using a Taguchi L-36 orthogonal array design. An analysis of variance
(ANOVA) was employed to determine the key factors affecting the over-cut. The results
indicate that abrasive grit size and tool material significantly impact the over-cut, providing
insights into optimizing ultrasonic machining conditions for improved precision in composite
material processing.
Keywords: Ultrasonic machining, WC-Co composite, over-cut, ANOVA, Taguchi method.
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FABRICATION OF ALUMINUM-CARBON NANOTUBE NANOCOMPOSITE
USING INDUCTION MELTING
Dr. Hamza Ali, Assoc. Prof. Dr. Fatima Zahra, Prof. Dr. Karim Abdel Rahman
Cairo University, Egypt

Abstract:

The growing demand for lightweight and high-strength materials has driven the development
of metal-matrix composites (MMCs), with carbon nanotubes (CNTSs) being one of the most
promising reinforcement materials. This research investigates the fabrication of aluminum-
multiwalled carbon nanotubes (AI-MWCNTS) composites using induction melting in an air
induction furnace. The process was conducted at a temperature of 790°C, where the inherent
stirring action of the induction heating system facilitated the dispersion of the CNTs in molten
aluminum. The use of multifunctional fluxes was crucial in preventing oxidation of both the
nanotubes and the molten aluminum. The resulting composite was cast in a copper mold and
cold-rolled to a thickness of 0.5 mm. Mechanical testing showed a substantial improvement in
the mechanical properties of the AI-CNT composite, including yield strength (65 to 115 MPa),
tensile strength (82 to 125 MPa), and hardness (27 to 30 HV). These improvements were
attributed to the strengthening mechanisms, which were analyzed using the shear lag model.

Keywords: Aluminum, carbon nanotubes, induction melting, nanocomposite, strengthening
mechanisms.
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EFFECT OF MILLED WASTE GLASS ON CLAY CERAMIC FOAM PROPERTIES
PRODUCED VIA DIRECT FOAMING
Dr. Mikhail lvanov, Assoc. Prof. Dr. Elena VVolodina, Prof. Dr. Dmitry Sergeev
Moscow State University of Civil Engineering, Russia

Abstract:

This study aims to develop durable and eco-friendly ceramic foam structures using abundant
natural resources such as clay and milled waste glass. The research outlines the preparation of
clay ceramic foams (CCFs) by incorporating 5, 7, and 10 wt% of milled waste glass via direct
foaming using a high-speed mixer-disperser (HSMD). A high-velocity disintegrator was used
to enhance the milling and mixing process of clay and glass. The resulting CCFs were fired at
temperatures ranging from 900°C to 1050°C, showing compressive strengths between 3.8 and
14.3 MPa, and porosity ranging from 76% to 65%. The highest compressive strength of 14.3
MPa was achieved at a firing temperature of 1050°C, with a porosity of 65.3%. These findings
suggest that incorporating waste glass significantly improves the mechanical properties of clay-
based foams, contributing to their sustainability in construction and insulation applications.
Keywords: Ceramic foam, waste glass, clay, open cell, direct foaming.
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CRACK PROPAGATION IN COMPOSITE LAMINATES: ROLE OF INTERFACE
PROPERTIES
Prof. Dr. Koji Tanaka, Assoc. Prof. Dr. Tetsuya Saito, Dr. Hiroshi Yamada
University of Tokyo, Japan

Abstract:

The performance of composite materials is significantly influenced by the interfaces between
the constituent phases. This research examines crack propagation in a 2-ply laminate under
uniaxial tensile loading, specifically focusing on laminates made from biological materials such
as marine exoskeletons (chitin and calcite). The study employs molecular simulations to model
the interfaces and utilizes the extended finite element method (XFEM) and cohesive zone
modeling for analyzing crack propagation. The results demonstrate the importance of interface
mechanical properties in delamination and transverse crack propagation. This analysis provides
critical insights into how variations in interface strength influence the fracture behavior in
composite laminates, contributing to the design of more robust and durable composite materials.
Keywords: Crack propagation, composite laminates, chitin, fracture mechanics, interface
properties.
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GENETIC IDENTIFICATION OF DGAT2 GENES IN EGYPTIAN OLIVE
CULTIVARS
Dr. Ahmed Farag, Prof. Dr. Hanan Hassan, Assoc. Prof. Dr. Rania Ibrahim
Mansoura University, Egypt

Abstract:

This study investigates the genetic basis of oil accumulation in olive fruit by analyzing the
DGAT?2 (Diacylglycerol acyltransferase type-2) gene in three Egyptian olive cultivars: Toffahi,
Hamed, and Maraki. Molecular marker techniques and bioinformatics tools were used to
identify and compare the genetic sequences of the DGAT2 gene across these cultivars. The
results revealed that the Maraki cultivar exhibited a genomic band identical to the DGAT2 gene
of Olea europaea with a 100% similarity. Additionally, RAPD fingerprinting technique
identified a distinctive sequence in the Maraki cultivar corresponding to DGAT?2 in Fragaria
vesca subsp. vesca with 76% similarity. For the Hamed cultivar, two fragments were identified
as possible matches for the DGAT2 gene, further supporting its role in oil biosynthesis. This
research contributes to the understanding of genetic factors influencing oil accumulation in
olive fruit, with implications for olive breeding programs.
Keywords: Olive, DGAT2 gene, molecular markers, genetic identification, bioinformatics.
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EFFECT OF POLLEN SOURCES ON FRUIT SET AND QUALITY OF 'LONG RED B'
WAX APPLE IN TAIWAN

Dr. Li Wei Zhang, Assoc. Prof. Dr. Yu Ming Lee
Department of Tropical Agriculture and International Cooperation, National Pingtung University
of Science and Technology, Taiwan

Abstract:

This study aimed to evaluate the influence of various pollen sources on the fruit set and quality of
the 'Long Red B' wax apple cultivar. Hand pollination was performed using several pollen sources,
and the resulting fruit characteristics, seed set, and fruit set percentage were measured. The results
indicated that 'Black' and "Thyto' pollen significantly improved fruit set and seed formation in
'‘Long Red B'. Additionally, fruits from these pollens exhibited larger fruit sizes, increased flesh
thickness, and higher total soluble solids compared to other pollen sources. In vitro pollen growth
experiments showed optimal germination rates at a sucrose concentration of 15%, with '‘Black’ and
‘Thyto' showing the highest pollen germination rates. Based on these findings, it was concluded
that these pollen sources are highly effective for cross-pollination and should be recommended for
‘Long Red B' wax apple orchards to enhance fruit vyield and quality.
Keywords: Wax apple, pollination, fruit quality, pollen sources, in vitro.
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DEVELOPMENT OF CARBON NANOTUBE-BASED SUPERCAPACITORS FOR
ADVANCED ENERGY STORAGE

Assoc. Prof. Dr. Sayeed Ahmed Shah, Prof. Dr. Ahmed Nadeem Khan
Department of Physics, University of Balochistan, Quetta, Pakistan

Abstract:

In the field of nanotechnology, carbon nanotubes (CNTSs) are regarded as one of the most
promising materials due to their exceptional electrical, thermal, and mechanical properties. This
research investigates the development of a high-performance supercapacitor using multiwalled
carbon nanotubes (MWCNTS) as the electrode material. MWCNTSs were synthesized using
chemical vapor deposition (CVD) and deposited on nickel foil electrodes through an
electrophoretic deposition (EPD) method. Raman spectroscopy confirmed the high quality of the
CNTs at a growth temperature of 750°C. The electrochemical performance of the fabricated
supercapacitors was assessed using cyclic voltammetry, and the results demonstrated that the
MWCNT electrodes exhibited a low equivalent series resistance (ESR) and a high specific power
density. This study presents a simple and effective method for creating high-performance
MWCNT-based supercapacitors for energy storage applications.

Keywords: Carbon nanotubes, supercapacitors, energy storage, electrophoretic deposition,
electrochemical performance.
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OPTIMIZATION OF B-GALACTOSIDASE ACTIVITY IN YEAST USING ORGANIC
SOLVENTS AND STATISTICAL MODELS

Prof. Dr. Manoj Kumar Sharma, Assoc. Prof. Dr. Rekha S. Gupta
Department of Food Engineering & Technology, Sant Longowal Institute of Engineering &
Technology, Punjab, India

Abstract:

The enzymatic hydrolysis of lactose by -galactosidase plays a vital role in various food industries,
but challenges related to enzyme extraction and purification from yeast cells limit its widespread
industrial application. This study used a statistical model, Response Surface Methodology (RSM),
to optimize the permeabilization process of a novel yeast strain for enhanced (-galactosidase
activity. The optimal conditions identified were a 1:1 ratio of toluene (25%, v/v) and ethanol (50%,
v/v) at 25°C with a treatment time of 12 minutes, resulting in maximum enzyme activity of 1.71
IU/mg dry weight. This optimized permeabilization process significantly improved enzyme
production, offering a cost-effective approach for yeast-based biocatalysis in lactose hydrolysis
applications.

Keywords: B-galactosidase, permeabilization, yeast, optimization, response surface methodology.
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EFFECT OF FIELD TYPE ON COPPER CONCENTRATION IN LAMBS IN
MOUNTAIN AND PLAIN REGIONS

Dr. Fadila Benkhaldoun, Assoc. Prof. Dr. Ali EI Hadj
Institute of Veterinary and Agricultural Sciences, University of Batna, Batna, Algeria

Abstract:

This study aimed to assess the influence of field type on the cupric status of lambs by comparing
the copper concentrations in soil, forage, and lamb plasma in two different terrains: mountain and
plain regions of Batna, Algeria. The copper content was analyzed using atomic absorption
spectrophotometry, and significant differences were observed between the two areas. The copper
levels in soil, forage, and plasma were found to be higher in the plain regions compared to the
mountainous areas, with a particularly noticeable difference in the forage. This study also
considered the impact of age and seasonal variations on the cupric status. The findings suggest
that the type of field has a considerable effect on the copper status of lambs, which could have
implications for managing the nutritional requirements of livestock.
Keywords: Copper, forage, lambs, plasma, field type.
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VALIDITY, RELIABILITY AND OBJECTIVITY OF THE 90° PUSH-UPS TEST IN
SPORTS SCIENCE STUDENTS

Dr. Zainal Abidin, Prof. Dr. Amirul Hakim, Assoc. Prof. Dr. Syafiq Hassan
University of Malaya, Malaysia

Abstract:

This study aimed to assess the validity, reliability, and objectivity of the 90° push-ups test
protocol among male and female students enrolled in the Sports Science program at the Faculty
of Sports Science and Coaching, University of Malaya, Malaysia. A total of 300 students (168
male, 132 female) participated in the study. The test protocol involved a test-retest procedure
where the 90° push-ups were performed twice to assess consistency and reliability. The
correlation between the two tests was determined using the Pearson Product-Moment
Correlation method. Results indicated a very high level of objectivity, with an inter-rater
reliability score of r = 0.99. The test-retest reliability for male students was r = 0.93, while for
female students, it was r = 0.93. Additionally, the correlation between the 90° push-ups test and
the bench press test showed higher validity for males (r = 0.64) compared to females (r = 0.28).
These findings suggest that the 90° push-ups test is a more valid measure of upper body
muscular strength in male students than in female students.
Keywords: Push-ups, muscular strength, validity, reliability, sports science students.
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IMPACT OF CALCIUM CARBIDE ON SPERM MORPHOLOGY AND VIABILITY
IN ALBINO MICE

Dr. Joseph O. Akpan, Assoc. Prof. Dr. Richard O. Okon, Dr. Anita O. Okafor
University of Lagos, Nigeria

Abstract:

This research explored the effects of calcium carbide (CaC2), commonly used by fruit vendors
for artificial ripening, on sperm morphology and viability in albino mice (Mus musculus).
Thirty male albino mice (aged 8 weeks, weight = 32.5 + 2.0 g) were acclimatized in standard
laboratory conditions and exposed to various concentrations of CaC2 (2.5%, 1.25%, 0.625%,
and 0.3125%). The control group was not exposed to CaC2. After five weeks, sperm
morphology was assessed using microscopic techniques, and viability was measured. Statistical
analysis revealed that higher concentrations of CaC2 significantly decreased sperm viability
and induced morphological abnormalities such as double heads, no tails, and knobbed heads.
Mice exposed to the highest dose of CaC2 showed more significant weight loss and greater
sperm abnormalities. The control group had significantly more viable sperm compared to the
treated groups. These findings suggest that CaC2 has detrimental effects on sperm morphology
and viability in mice, with potential implications for mammalian fertility.

Keywords: Calcium carbide, sperm viability, sperm morphology, albino mice, artificial
ripening.
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EFFECTS OF THYMOQUINONE ON CADMIUM-INDUCED NEPHROTOXICITY
IN RATS

Prof. Dr. Khalid M. Al-Harbi, Assoc. Prof. Dr. Jamal A. Al-Ghamdi, Dr. Rami M. Al-Omari
King Saud University, Saudi Arabia

Abstract:

This study examined the protective role of thymoquinone (TQ) against cadmium-induced
nephrotoxicity in rats. Rats were administered cadmium chloride (1.2 mg/kg/day) for nine
weeks, while TQ (40 mg/kg/day) was given concurrently to assess its protective effects.
Cadmium exposure resulted in significant renal damage, characterized by increased serum
creatinine levels and oxidative stress markers. Histopathological analysis revealed considerable
kidney tissue damage in cadmium-exposed rats. However, TQ treatment significantly reduced
oxidative damage, as evidenced by a decrease in malondialdehyde and nitric oxide levels, and
an increase in renal glutathione. Immunohistochemical analysis demonstrated reduced
expression of inflammatory markers such as TNF-a, COX-2, and inducible nitric oxide
synthase in the kidneys. These results indicate that TQ effectively protects against cadmium
nephrotoxicity through its antioxidant, anti-inflammatory, and anti-apoptotic properties.
Keywords: Thymoguinone, cadmium, nephrotoxicity, oxidative stress, kidney protection.
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PREVALENCE OF ADULT TAENIA SAGINATA IN CATTLE AT MAJOR
ABATTOIRS IN PORT HARCOURT, NIGERIA

Dr. Chijioke O. Duru, Assoc. Prof. Dr. Obioma E. Nwachukwu
University of Port Harcourt, Nigeria

Abstract:

This study investigated the prevalence of adult Taenia saginata in cattle slaughtered at major
abattoirs in Port Harcourt, Nigeria. A total of 514 cattle were examined, and the overall
prevalence of Taenia saginata was found to be 6.8%. Among the infected cattle, 1.2% were
male and 5.6% were female. Statistical analysis revealed a significant difference in the
prevalence between male and female cattle (P<0.05), with female cattle being more commonly
infected. Furthermore, older cattle showed a significantly higher infestation rate than younger
ones. This study emphasizes the continued presence of Taenia saginata in cattle and its potential
public health implications. There is an urgent need for control measures and further research
into the eradication of this parasite from the local cattle population.
Keywords: Taenia saginata, cattle, prevalence, abattoirs, public health.
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ATTACKS ON THE ELLIPTIC CURVE DISCRETE LOGARITHM PROBLEM
OVER PRIME AND BINARY FIELDS

Dr. Wei Zhang, Assoc. Prof. Dr. Liang Chen
Tsinghua University, China

Abstract:

This paper investigates the various common attacks on the elliptic curve discrete logarithm
problem (ECDLP) over prime and binary fields. ECDLP is a critical component of modern
cryptographic protocols, and its security is often challenged by different attack methods. The
paper reviews popular attack techniques, including the Baby Step-Giant Step method, Pollard’s
Rho method, and Pohlig-Hellman method, and evaluates their effectiveness in attacking elliptic
curves over prime and binary fields. Experimentation with these methods was conducted, and
the running time for each attack was analyzed. The paper concludes by recommending the use
of specific strong elliptic curves that are resistant to these common attacks, thus enhancing the
security of elliptic curve cryptography systems.

Keywords: Discrete logarithm problem, elliptic curve, cryptography, attack methods, prime
field, binary field.
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FORMAL DEVELOPMENT OF THE WIRELESS TRANSACTION PROTOCOL IN
EVENT-B

Assoc. Prof. Dr. Fatima Al-Rashid, Dr. Nabil Jamil
Department of Computer Science, University of Algiers, Algeria

Abstract:

The Wireless Transaction Protocol (WTP), part of the Wireless Application Protocol (WAP),
plays a crucial role in ensuring reliable request-response services in mobile communications.
This paper proposes the use of the formal method Event-B to model and analyze the WTP. By
applying the Event-B method, we achieve a high degree of rigor in the development process,
which ensures that the protocol is both correct and reliable. The formal verification allows us
to identify potential flaws or ambiguities in the existing WTP specification, ultimately leading
to a more robust and consistent system design. The results demonstrate the efficacy of Event-B
in improving the clarity and correctness of the WTP specification, offering a valuable approach
to the development of mobile communication protocols.
Keywords: Event-B, wireless transaction protocol, formal verification, refinement, Rodin.
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COOPERATION EMERGENCE IN DEMOGRAPHIC MULTI-LEVEL DONOR-
RECIPIENT GAMES

Dr. Lian Zhang, Assoc. Prof. Dr. Wei Liu
School of Social Sciences, University of Chengdu, China

Abstract:

This study investigates the dynamics of cooperation emergence in a Demographic Multi-level
Donor-Recipient game, which models the interaction between cooperative and defecting
individuals in a population. The research focuses on how modifications in player strategies can
influence the cooperation level in the game. We propose an agent-based simulation model
where players interact in spatially structured environments and may alter their strategies based
on past experiences. The results show that introducing strategy modifications significantly
increases the cooperation rate. Additionally, when both modification and expansion of
strategies are applied, the cooperation level reaches a high equilibrium, leading to better
survival rates for the population. This paper provides valuable insights into the role of strategy
evolution in  promoting  cooperation  within  structured  social  dilemmas.
Keywords: Agent-based simulation, cooperation, donor-recipient game, strategy evolution,
spatial structure.
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SOLAR POWERED CLUSTER HEAD RELOCATION ALGORITHM FOR
WIRELESS SENSOR NETWORKS

Dr. Yunfei Zhao, Prof. Dr. Li Wei
Department of Electrical Engineering, University of Beijing, China

Abstract:

This paper presents an innovative algorithm for relocating cluster heads (CHs) in mobile, solar-
powered wireless sensor networks (WSNs) to improve network performance. The relocation of
CHs is performed using a novel algorithm that integrates the selfish herd hypothesis, where the
leader CH moves toward the center of gravity to optimize energy consumption and network
stability. The proposed algorithm and its modified version are tested through simulation
experiments, showing improvements in both network lifetime and stability. The results indicate
that periodic relocation of CHs, powered by solar energy, can significantly extend the
operational life of WSNs, making the network more energy-efficient and adaptable to dynamic
environments. This approach offers a promising solution for energy optimization in large-scale,
mobile WSNSs.
Keywords: Wireless sensor networks, cluster head relocation, energy efficiency, mobile
networks, solar power.
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DESIGN OF A VIA-LESS ULTRA-WIDEBAND MICROSTRIP FILTER

Assoc. Prof. Dr. Marcus Fischer, Dr. Elena Schmidt
Department of Electrical Engineering, University of Munich, Germany

Abstract:

Ultra-wideband (UWB) systems demand filters with low insertion loss, wide bandwidth, and
planar structures that integrate seamlessly with other system components. Traditional UWB
filters, however, are hindered by the need for via holes, which complicate the manufacturing
process and introduce alignment issues, especially at higher frequencies. To address this, we
propose a novel via-less UWB microstrip filter that utilizes open-circuit quarter-wavelength
stubs in place of traditional via holes, simplifying fabrication and improving performance. The
filter design, optimized for a frequency range of 3.9-6.6 GHz, minimizes size while reducing
unwanted coupling effects through the use of a bend structure. Our results show that this new
design achieves superior performance with high accuracy and reduced fabrication complexity,
making it ideal for compact uwB applications.
Keywords: UWB filter, microstrip, via-less design, inter-digital filter, bandwidth.
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LOCALIZATION OF BLUETOOTH DEVICES USING IMPROVED RSSI-BASED
TRILATERATION METHOD FOR THE VISUALLY IMPAIRED

Ahmad Younis, Imran Khan, Sadiq Ali
University of Engineering and Technology, Lahore, Pakistan

Abstract:

Navigating in dynamic environments is a significant challenge for visually impaired individuals
due to constant hazards and unpredictable obstacles. Bluetooth-based localization systems,
utilizing Received Signal Strength Indicator (RSSI) for positioning, offer a viable solution.
However, RSSI measurements can be inaccurate due to environmental interference. This paper
presents an enhanced method using trilateration to improve Bluetooth device localization for
the visually impaired. By optimizing RSSI measurement techniques, the method addresses
signal strength variability caused by factors like noise and reflections. Experimental validation
was conducted using Bluetooth Class 2 devices and custom software to simulate real-world
conditions. The study produced surface plots illustrating the interference patterns and the effect
of environmental factors on signal strength. These results demonstrate that the proposed method
not only provides more accurate positioning but also highlights the impact of atmospheric
conditions on signal reception. This approach contributes to more reliable navigation aids for
visually impaired users.
Keywords: Bluetooth, RSSI, trilateration, visually impaired, localization, signal interference.
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DEVELOPMENT OF MAINTENANCE MANAGEMENT SYSTEM FOR
FERTILIZER PLANT PERFORMANCE OPTIMIZATION

Khaled Al-Masri
Faculty of Engineering, University of Al-Qadisiyah, Iraq

Abstract:

This paper discusses the development of a Computerized Maintenance Management System
(CMMS) aimed at optimizing the performance of a fertilizer plant. The proposed system
provides an advanced, cost-effective, and user-friendly solution to managing plant equipment
and maintenance tasks. It integrates modules for equipment details, maintenance procedures,
work orders, and employee information. The primary objectives of the CMMS include reducing
downtime, minimizing maintenance costs, and preventing equipment failures. A Root Cause
Analysis (RCA) for the urea prilling unit is incorporated to identify and address potential issues,
and a comprehensive maintenance program is proposed to enhance operational efficiency.
Implementation of the CMMS has been positively evaluated by plant personnel, demonstrating
its potential to significantly improve plant performance and reduce operational disruptions.

Keywords: CMMS, fertilizer plant, maintenance optimization, root cause analysis, urea
prilling system.
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MULTI-AGENT SYSTEM MODELING OF INDUSTRIAL CONTROL SYSTEMS
USING AGR FRAMEWORK

Rachid Boudraa, Ahmed Zeggai, Mohamed Dahmani
Faculty of Engineering, University of Tlemcen, Algeria

Abstract:

The paper explores the application of Multi-Agent Systems (MAS) in modeling and
simulating industrial control systems, focusing on the Agent/Group/Role (AGR) conceptual
model within the AALAADIN methodology. By decomposing complex systems into
manageable sub-systems using the AGR model, this approach simplifies the design and
analysis of industrial control processes. The model’s flexibility allows the description of
systems with complex behaviors emerging from simple interactions between agents. The
system is implemented using the MAD-KIT platform, which facilitates the development of
multi-agent models that can simulate real-world industrial environments. This method
enhances scalability, performance, and robustness in modeling complex systems. It is
particularly useful for systems where individual agent behavior is difficult to describe
mathematically.

Keywords: Multi-Agent Systems, industrial control systems, modeling, AGR, AALAADIN,
MAD-KIT.
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SECURITY MEASURES IN AT-HOME MEDICAL CARE SYSTEMS USING
SENSOR NETWORKS

Nadia Raza, Tasneem Akhtar, Farida Khatoon
Department of Computer Science, Lahore University of Management Sciences, Pakistan

Abstract:

This paper introduces a novel security architecture for at-home medical care systems, designed
to monitor patients remotely using sensor networks. The system targets senior citizens and
patients with chronic illnesses, enabling healthcare professionals to track vital signs such as
blood pressure and heart rate from a distance. Sensors transmit the data wirelessly to healthcare
centers for real-time monitoring and alerts. The paper also addresses the security challenges
associated with wireless communication and sensor networks, proposing encryption and
authentication mechanisms to safeguard sensitive patient data. AES symmetric key encryption
and a two-pass block cipher, CCFB, are employed to ensure data confidentiality and integrity.
This architecture promises to enhance patient safety while maintaining privacy and security in
remote health monitoring.
Keywords: At-home medical care, sensor networks, data security, encryption, remote
monitoring, healthcare.
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DETECTION OF ATRIOVENTRICULAR HEART BLOCK IN ECG SIGNALS
USING A COMPOUND NEURAL NETWORK

Moussa Djedid, Yassine Bencherif, Khaled Boudraa
University of Tlemcen, Department of Electrical Engineering, Tlemcen, Algeria

Abstract:

Heart disease remains one of the leading causes of death globally, and prompt medical
intervention can save lives. Electrocardiogram (ECG) analysis plays a crucial role in diagnosing
heart conditions, including AtrioVentricular Heart Block (AVB). Artificial Neural Networks
(ANNSs) have shown significant promise in healthcare applications, particularly in ECG signal
analysis. This paper proposes a novel method using a compound neural network (CNN) to
classify ECG signals as either normal or indicative of AVB. The method integrates three distinct
feed-forward multilayer neural networks, where the output unit represents the probability of
AVB occurrence. A score between 0 and 0.1 indicates a normal ECG, while values between 0.1
and 1 suggest the presence of AVB. The model achieved an accuracy of 87.9%, with a
sensitivity of 90.7% and specificity of 86.05%, demonstrating its effectiveness in AVB
detection.

Keywords: Artificial Neural Networks, ECG Signal Classification, Medical Diagnostics,
Pattern Recognition, Signal Processing
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SIMULATION AND VALIDATION OF MULTIBODY MECHANICAL SYSTEMS
WITH REVOLUTE JOINTS UNDER CLEARANCE

Mohammad Nasser, Ali Kamal, Abdelghani Mechaal
University of Algiers, Department of Mechanical Engineering, Algiers, Algeria

Abstract:

Clearance in revolute joints of mechanical systems such as robotic arms and linkage
mechanisms is a significant source of vibrations, noise, and wear. While clearance cannot be
completely avoided, it permits relative motion between joint components. This paper
investigates the effects of clearance in revolute joints through both simulation and
experimentation. The study uses CAD and dynamic simulation software to model a slider-crank
mechanism with a clearance revolute joint. The experimental validation of the simulation
results demonstrates the reliability of this simulation approach for multibody systems with
clearance joints. The comparison between the experimental data and simulation results confirms
the accuracy and efficacy of the simulation method, ensuring its application in the design and
analysis of mechanical systems with clearance.
Keywords: Multibody Systems, Clearance Joints, CAD Simulation, Dynamic Analysis,
Mechanical Systems
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DEVELOPING NON-FUNCTIONAL REQUIREMENTS FOR DECISION SUPPORT
SYSTEMS IN THE HEALTHCARE SECTOR

Ahmed Sadiq
University of Sharjah, Department of Information Systems, Sharjah, United Arab Emirates

Abstract:

Decision Support Systems (DSS) play a crucial role in aiding organizational decision-making
processes, especially in complex environments like healthcare. Non-functional requirements
(NFRs) are the implicit qualities that DSS must exhibit to ensure the system’s effectiveness.
These requirements are essential for maintaining system reliability, scalability, and usability
but are often overlooked during development. This paper explores the development of NFRs
specifically for healthcare DSS, emphasizing their impact on the functionality and performance
of the system. It provides a comprehensive taxonomy to guide the elicitation and development
of NFRs during the system’s life cycle, which helps ensure that DSSs meet the quality
expectations of healthcare professionals and institutions.
Keywords: Decision Support Systems, Non-Functional Requirements, Healthcare DSS,
System Development, Requirements Engineering
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RELIABILITY COST OF DISTRIBUTION CENTERS IN MULTI-CAPACITY
SUPPLY CHAINS UNDER FAILURE SCENARIOS

Hassan Jafari, Reza Parsa, Fathollah Saeedi
Sharif University of Technology, Industrial Engineering Department, Tehran, Iran

Abstract:

Recent studies in supply chain management have focused on addressing disruptions within
distribution systems, especially those caused by failure scenarios. This research introduces a bi-
objective optimization model aimed at minimizing the cost of designing a reliable three-echelon
supply chain network (SCN) under both normal and failure conditions. The model considers
the reliability of distribution centers and manufacturers with multi-capacity options. By
utilizing the LINGO software, the problem is reformulated through a new LP-Metric method
called the Min-Max approach. The results show how integrating reliability into the facility
location problem leads to significant cost savings while maintaining an efficient supply chain
network.

Keywords: Supply Chain Management, Reliability, Facility Location, Multi-Capacity,
Optimization Models
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FACTORS AFFECTING ESTIMATION OF WORK EFFORT IN SOFTWARE
DEVELOPMENT AND ENHANCEMENT PROJECTS

Sergei lvankov
University of Saint Petersburg, Faculty of Computer Science, Saint Petersburg, Russia

Abstract:

Software Development and Enhancement Projects (D&EP) often face challenges in meeting
their performance criteria, leading to significant financial losses. A major factor contributing to
the low success rate of these projects is inaccurate work effort estimation, which determines the
project's time and cost. This paper examines the key factors influencing work effort estimation
in Business Software Systems (BSS) D&EP, offering insights from the author's research. The
study highlights the importance of accurate estimation techniques for reducing risks and
improving project outcomes. By relying on objective and reliable criteria, businesses can avoid
the financial losses associated with overrunning budgets and project deadlines.
Keywords: Work Effort Estimation, Business Software Systems, Project Management,
Software Engineering, Cost Management
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ADVANCEMENTS IN SOFTWARE ARCHITECTURE FOR EFFICIENT SYSTEM
DESIGN

Hassan Jamil, Yusra Alhassan
Department of Computer Science, University of Cairo, Egypt

Abstract:

Software systems are inherently complex, with components interrelating in diverse ways that
demand careful representation in the architecture. Developing robust software requires
architecture that addresses multiple challenges, such as adaptability to varying domains,
managing continuous changes, and ensuring efficiency in design. This paper explores the
relationships among software system components, advocating for the use of categorizing
software architectures into distinct types: strongly adequate, weakly adequate, and functionally
adequate. Such categorization offers a systematic approach for assessing the quality of
architectural designs and making informed decisions in the early phases of development,
ultimately aiming to enhance the reliability and performance of the software systems. The paper
emphasizes the necessity of a structured approach to understanding and analyzing the various
interdependencies within software architectures to ensure optimal outcomes in real-world
applications.

Keywords: Software Systems, Architecture Assessment, System Reliability, Development
Efficiency.
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AUTONOMOUS CONTROL STRATEGY FOR MULTI-ROTOR UAVs IN
COMPLEX ENVIRONMENTS

Ahmed Taha, Khaled Mansour
Faculty of Engineering, University of Alexandria, Egypt

Abstract:

This paper presents a novel control strategy aimed at improving the situational awareness (SA)
of tactical unmanned aerial vehicles (TUAVS) equipped with eight rotors. We propose a two-
stage autonomous control system designed to address dynamic variations and performance
discrepancies during different flight stages of the TUAV's trajectory. By using a nonlinear
model of an eight-rotor helicopter, this strategy focuses on enhancing stability during hovering
maneuvers. Simulations performed with the Simulink software package demonstrate the
system's ability to stabilize quickly, improving operational efficiency in search-and-rescue
missions. The proposed solution offers advantages in energy conservation and faster
responsiveness, vital for enhancing real-time decision-making in critical applications. This
research highlights the importance of integrating advanced control algorithms for ensuring
superior performance and safety of multi-rotor UAVs operating in challenging environments.

Keywords: Unmanned Aerial Vehicle, Flight Control, Situational Awareness, Energy
Efficiency.
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THERMAL STRESS ANALYSIS IN LIQUID-PROPELLANT ROCKET ENGINES
USING THE SUBSTRUCTURE METHOD

Tarig Alhaj, Lina Mustafa
Department of Aerospace Engineering, University of Damascus, Syria

Abstract:

This paper addresses the calculation of thermal-stress distributions in the combustion chamber
and nozzle of a liquid-propellant rocket engine. Focusing on a new rocket engine design, we
apply the substructure method for thermal-stress analysis, incorporating finite element
modeling techniques. We consider three operational modes during the thermal cycling of the
engine. The analysis utilizes ANSYS software to simulate the stress conditions under varying
thermal loads. This methodology provides valuable insights into the structural integrity of
rocket engine components under extreme conditions, enabling the design of more reliable and
durable propulsion systems. Our results demonstrate the effectiveness of the substructure
method in predicting the behavior of engine parts and offer a practical approach for strength
analysis in the aerospace industry.
Keywords: Rocket Engine, Thermal Stress, Substructure Method, Finite Element Analysis,
Structural Integrity.
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IMPROVEMENTS IN TITANIUM ALLOY FORMABILITY THROUGH
INCREMENTAL SHEET FORMING

Khalil Mansouri, Yasmine Hachem
Department of Mechanical Engineering, University of Algiers, Algeria

Abstract:

This study investigates the impact of the incremental sheet forming (ISF) process on the
formability and mechanical properties of various titanium alloys, including commercially pure
titanium (Ti-Gr2), Ti-15-3-3-3, and Ti-6Al-4V. The research utilizes specialized geometries to
evaluate the effect of forming zone structure on material properties. Metallographic analysis
and microhardness testing reveal that the Ti-Gr2 alloy shows the most significant variations in
material properties across the formed sheet, attributed to extensive thinning during the process.
The study also finds that Ti-6Al-4V alloy, while initially more resistant to deformation,
experiences early failure due to its lower formability at room temperature. This work
emphasizes the potential of ISF in reducing production costs and environmental impacts while
enhancing the mechanical properties of titanium-based components.
Keywords: Incremental Forming, Titanium Alloys, Microhardness, Sheet Metal Forming,
Material Properties.
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IMU/GPS INTEGRATION ALGORITHM FOR ENHANCED NAVIGATION IN
LAND VEHICLES

Sami Benkhelifa, Rania Fadili
Faculty of Engineering, University of Tunis, Tunisia

Abstract:

With the increasing demand for cost-effective and reliable navigation systems, this paper
proposes an integration algorithm for GPS and inertial measurement units (IMUs) in land
vehicle navigation. By simplifying the integration of a ParIMU system with GPS, we aim to
reduce the reliance on costly gyroscopes while maintaining accurate vehicle trajectory and
velocity estimations. The proposed method uses a Kalman Filter to process data and estimate
the 2D position, velocity, and heading of the vehicle. This approach eliminates the need for
high-sensitivity gyroscopes and compensates for their shortcomings by focusing on vehicle
dynamics and the relatively small scale of the trajectory area. Simulations indicate that the
system provides precise results with minimal computational demands, making it suitable for a
wide range of land navigation applications.
Keywords: GPS, IMU Integration, Land Vehicle Navigation, Kalman Filter, Inertial
Navigation.
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MAGNETIC EFFECTS ON FERROFLUID FLOW OVER A ROTATING POROUS
DISK: A COMPARATIVE STUDY

Jin H. Lee, Min J. Park
Pukyong National University, Busan, South Korea

Abstract:

This study investigates the influence of magnetic fields on the flow characteristics of an
incompressible ferrofluid over a rotating porous disk, focusing on the interaction between the
magnetic effects and the flow in a porous medium. A boundary layer model is employed to
represent the flow dynamics, with the Neuringer-Rosensweig model applied for ferrofluid
behavior. The non-linear boundary layer equations are converted to ordinary differential
equations using Karman’s transformation, and solved using power series approximations. The
study evaluates the impact of the porosity parameter and magnetic field strength on key flow
parameters, including radial, tangential, and axial velocities. The results suggest significant
variations in the displacement thickness and pressure distribution due to the magnetic effects,
with graphical representations provided to visualize these outcomes. A comparative analysis
highlights the effect of varying magnetic field strength on the overall flow behavior and
boundary layer characteristics.

Keywords: Ferrofluid, Magnetic Field, Rotating Porous Disk, Boundary Layer, Fluid
Dynamics.
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CREEP BEHAVIOR OF FUNCTIONALLY GRADED CYLINDER UNDER
INTERNAL PRESSURE: A NUMERICAL STUDY

Ahmed A. Fayed, Rania M. Abdel-Mottaleb
University of Alexandria, Alexandria, Egypt

Abstract:

The creep behavior of a functionally graded cylinder made of AISIC composite material
subjected to internal pressure and high temperature is analyzed in this study. The relationship
between the strain rate and stress is explored using the well-known threshold stress-based creep
law, with a stress exponent of five. The impact of non-linear particle gradients on the
distribution of creep stresses is also investigated. The results indicate that for a non-linear
particle gradient, the radial stress decreases across the cylinder, while the tangential, axial, and
effective stresses exhibit an averaging effect. This study demonstrates that incorporating a non-
linear gradient in the reinforcement distribution significantly reduces the strain rates within the
functionally graded composite cylinder. Numerical results are presented to illustrate the
influence of material grading on the stress distribution and overall creep performance of the
cylinder.

Keywords: Functionally Graded Material, Creep, Internal Pressure, Stress Distribution, High
Temperature.
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MAGNETO-VISCOUS EFFECTS ON FERROFLUID FLOW OVER A POROUS
ROTATING DISK WITH SUCTION/INJECTION

Dinesh K. Sharma, Arvind K. Yadav
Indian Institute of Technology, Delhi, India

Abstract:

This paper investigates the magneto-viscous effects on the incompressible ferrofluid flow over
a porous rotating disk with suction or injection on the surface, subjected to an external magnetic
field. The flow is modeled as an axi-symmetric steady-state ferrofluid flow of electrically non-
conducting fluid. The governing boundary layer equations are transformed into a set of non-
linear coupled ordinary differential equations using Karman’s transformation. These equations
are solved numerically through power series approximation. The study explores the effect of
magnetic field dependent viscosity (MFD) and suction/injection parameters on the flow
characteristics, including radial, tangential, and axial velocities. Additionally, the displacement
thickness of the boundary layer is calculated for various conditions. Skin friction coefficients
on the disk surface are also determined. The findings indicate significant variations in the flow
behavior due to the changes in magnetic field strength and suction/injection rates, which are
discussed graphically.

Keywords: Ferrofluid, Magneto-viscous, Porous Disk, Suction/Injection, Boundary Layer.
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OPTIMAL DESIGN OF LANDING GEARS FOR LIGHT UNMANNED AIRCRAFT
VEHICLES

Tarig A. Al-Khayat, Khalid M. Al-Fahad
King Abdulaziz University, Jeddah, Saudi Arabia

Abstract:

This study presents an analysis of two different landing gear designs for light unmanned aircraft
vehicles (UAVS) using advanced computational techniques. The aim is to optimize the design
based on lightweight, high strength, and stiffness characteristics, with an emphasis on techno-
economic feasibility. The analysis includes a comprehensive evaluation of various landing
conditions for both designs, using finite element analysis (FEA) to calculate maximum principle
stresses and safety factors under each loading scenario. The study explores how the geometry
of the landing gears affects the overall performance, with a focus on stress distribution and the
ability to absorb impact forces during landing. The results highlight the more efficient design
geometry, offering improved performance and safety for light UAV applications.

Keywords: Landing Gear, Finite Element Analysis, UAV, Structural Optimization, Impact
Forces.
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IMPACT OF AEROBIC EXERCISE ON PANCREATIC HORMONES IN MALE
STUDENTS

Olumide Adesola, Chijioke Okafor
Department of Sports Science, University of Lagos, Lagos, Nigeria

Abstract:

This study explores the effects of strenuous aerobic exercise on pancreatic hormone secretion,
focusing on glucagon and insulin levels in male students. Sixteen male participants were
involved, with blood samples taken under fasting conditions at four different stages. The first
sample was taken prior to an intense Bruce aerobic test, the second immediately following the
exercise, and the third and fourth were taken 24 and 48 hours post-exercise, respectively. The
results showed a marked increase in insulin concentration 24 and 48 hours after exercise,
indicating that aerobic activity has a lasting impact on insulin levels. On the other hand, the
glucagon concentration exhibited minimal changes. These findings suggest that while aerobic
exercise significantly influences insulin levels, its effect on glucagon is less pronounced, which
may be of interest for athletes seeking to optimize their post-exercise recovery and performance.
Keywords: Aerobic Exercise, Bruce Protocol, Insulin, Glucagon
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FACTORS INFLUENCING VOLUNTEER COMMITMENT IN SPORT EVENTS

Amina NKkosi, Titiola Ayodele, Fola Adegoke
Department of Sports Management, University of Ibadan, Ibadan, Nigeria

Abstract:

This research examines the social factors and motivations that influence the commitment of
volunteers in sports events. A total of 281 volunteers participated in the study, and their
motivations and commitment levels were assessed using a combination of scales and
questionnaires. The study found that 64% of the volunteers were women, with an average age
of 21 years. Most were physical education students, unmarried, and without full-time
employment. The primary motivation for participation was career-related, and the strongest
commitment factor was normative. Furthermore, factors such as age, sport experience, and
educational level were found to significantly impact volunteer commitment. Motivational
aspects like career progression, material benefits, and protection factors were identified as
strong predictors of commitment. These findings suggest that organizers should offer more
opportunities for career development and implement targeted training programs to enhance
volunteer engagement in future events.
Keywords: Sport VVolunteers, Motivation, Organizational Commitment, Sport Events
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FOOD HABITS AND NUTRITIONAL STATUS OF RUGBY PLAYERS IN FI1JI

Mariana Tui, Niko Vakarau, Sera Nabangi
School of Health Sciences, University of Fiji, Lautoka, Fiji Islands

Abstract:

This study investigates the dietary habits and nutritional status of 15-a-side rugby players in
Fiji. Despite rigorous training, local rugby players often fail to meet the performance
expectations in competitive matches. The research included a nutritional workshop where 19
local rugby players completed questionnaires about their usual food intake, training camp
meals, and pre- and post-game nutrition. The results indicated that poor dietary habits,
particularly insufficient carbohydrate consumption, were a significant factor contributing to
fatigue and reduced stamina, especially during the second half of games. The findings suggest
that players' diets do not provide the necessary energy for optimal performance throughout the
full 80 minutes, emphasizing the need for nutritional interventions and better dietary planning
for rugby teams.
Keywords: Rugby, Food Habits, Nutrition, Performance

142 |Page
Academy Global Publishing House



BINGOL 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
March 21 - 23,2025 - BINGOL
P ISBN NR : 978-625-5962-56-0

wwwwwwwwwwwwwwwwwwwww

EFFECT OF STRENGTH CAPABILITIES ON HANDSTAND PERFORMANCE
QUALITY

Milan Novak, Eva Hronova, Petr Dostal
Department of Physical Education, Charles University, Prague, Czech Republic

Abstract:

This study investigates the role of strength abilities in performing the handstand, a fundamental
static balance movement in gymnastics. To assess strength, tests were conducted on push-ups
per minute and trunk endurance in a backward bend position. The performance quality of the
handstand was evaluated using three measures: handstand persistence on a stabilometric
platform, handstand endurance, and quality of performance. The Pearson correlation coefficient
analysis showed a significant relationship between strength abilities and handstand quality. This
correlation suggests that improving strength, particularly in upper body and core muscles, can
enhance handstand performance. These results offer valuable insights for training practices
focused on strengthening athletes for better execution of gymnastic movements.
Keywords: Strength, Handstand, Gymnastics, Balance

143|Page

Academy Global Publishing House



BINGOL 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES

March 21 - 23,2025 - BINGOL
P ISBN NR : 978-625-5962-56-0

wwwwwwwwwwwwwwwwwwwww

COMPARATIVE PLAYING PATTERNS OF WINNING AND LOSING FIELD
HOCKEY TEAMS IN DELHI 2012 TOURNAMENT

Adebayo Olayemi, Kamal Ibraheem, Bamidele Ajayi
Department of Sports Studies, University of Ibadan, Ibadan, Nigeria

Abstract:

This research analyzes the playing patterns between winning and losing teams during the 2012
Field Hockey Tournament in Delhi. The study focused on D-penetration (right, center, left) and
its correlation with the type of shots made in these zones. Data from 12 matches were analyzed
using Sportscode elite software. Results showed significant differences in the patterns of play
between the winning and losing teams. Winning teams made more effective use of right and
left D-penetrations, with higher frequencies of successful hit and push shots. Conversely, the
center penetration did not exhibit significant differences between the teams. These findings
provide insights into the strategies that distinguish successful teams from their counterparts and
suggest that focused training on specific offensive strategies could improve performance
outcomes.

Keywords: Field Hockey, D-Penetration, Playing Patterns, Performance Analysis
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EVALUATION OF THE OBJECTIVITY AND RELIABILITY OF PUSH-UP
TESTING AMONG UNDERGRADUATE STUDENTS IN SPORT SCIENCE
PROGRAMS

Amir Hussein Ali, Fatima Zahra Amsari
Amir Hussein Ali is with University of Tlemcen, Algeria

Abstract:

This research investigates the objectivity, reliability, and validity of the push-up test protocol
among male and female undergraduate students enrolled in Sport Science programs. The study,
conducted at the University of Tlemcen, Algeria, involved 320 students, with 170 male and 150
female participants. A two-test approach was used, where the push-up test was administered
twice to each student to measure consistency. Data analysis, performed through Pearson's
Product Moment Correlation, revealed a very high consistency between two independent
testers, with a correlation coefficient of r = 0.98. In terms of reliability, the correlation between
the first and second tests was also strong for both male and female students, with values of r =
0.94 for males and r = 0.93 for females. Furthermore, a significant relationship was found
between the push-up test results and the bench press test, with a stronger correlation for male
students (r = 0.72) than for females (r = 0.45), suggesting that push-ups are a more valid measure
of upper-body strength in males.

Keywords: Push-ups, reliability, validity, muscular endurance, upper-body strength, bench
press.
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ANALYSIS OF THE GRAND JETE: BIOMECHANICAL PERFORMANCE IN
CLASSICAL DANCE

Lucia Cerna, Peter Novak
Lucia Cerna is with University of Brno, Czech Republic

Abstract:

This study aims to analyze the biomechanical parameters of the classic dance jump, grand jeté,
to establish the key factors that determine the quality of performance. The research sample
included 10 advanced dancers from the Brno Dance Academy. A 3D kinematic analysis was
performed using the Simi motion system to examine the mechanics of the jump. The results of
the analysis led to the identification of the optimal values for take-off speed and leg movement
during the jump. The study found that the ideal take-off speed should be around 2.5 m/s, and
the take-off angle should be between 28° and 32°. Additionally, the take-off leg must swing
backward with a minimum speed of 3.5 m/s. Variability in the dance structure is observed but
remains within acceptable limits for optimal performance. This study provides valuable insight
into the biomechanics of classical dance, contributing to a better understanding of the
movement dynamics in grand jeté.
Keywords: Biomechanics, grand jeté, classical dance, 3D kinematics, dance performance.
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APPLICATION OF A COMPOSITE NEURAL NETWORK FOR DIAGNOSING
ATRIOVENTRICULAR HEART BLOCK (AVB) USING ECG SIGNALS

Rachid Ait Mansour, Amine Benabdellah, Hafid Karim
Rachid Ait Mansour is with University of Algiers 1, Algeria

Abstract:

Heart diseases, including atrioventricular heart block (AVB), continue to be a major cause of
death worldwide, though early detection through electrocardiogram (ECG) analysis can
significantly improve patient outcomes. This study presents an innovative approach utilizing
Artificial Neural Networks (ANN) for detecting AVB from ECG signals. The proposed method
uses a compound neural network (CNN) composed of three separate feed-forward multilayer
networks to classify ECGs as either normal or indicating the presence of AVB. The output unit
predicts the likelihood of AVB occurrence, with values between 0 and 0.1 representing normal
ECGs and those between 0.1 and 1 indicating AVB. The network demonstrated a sensitivity of
91%, specificity of 87%, and an overall accuracy of 89%. The results indicate that this method
offers a reliable and efficient tool for detecting AVB in clinical settings, enhancing early
diagnosis and potentially saving lives.

Keywords: Artificial Neural Networks, ECG, AVB detection, medical diagnosis, signal
processing.
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IMPACT OF CEMENT AND LIME ON SHEAR STRENGTH PARAMETERS OF
LOESS SOILS IN GORGAN, IRAN

Hossein Ali Rezaei, Mahin Talebian, Reza Moradi
Hossein Ali Rezaei is with University of Mashhad, Iran

Abstract:

Loess soils, characterized by high sensitivity to moisture changes, pose significant challenges
for civil engineering projects such as dam and canal construction. This research investigates the
shear strength properties of loess soils in Gorgan, Iran, after stabilization with cement and lime.
A series of tests, including grading, Atterberg limits, compression, direct shear, and
consolidation tests, were conducted on loess soil samples mixed with varying percentages of
cement and lime additives. The findings revealed that the shear strength of the loess soils
increased with the addition of cement and lime, reducing the collapsible potential of the soil.
The maximum dry density decreased with higher cement and lime contents, but the optimum
moisture content increased. Direct shear tests confirmed that the addition of stabilizers
improved both cohesion and the soil's friction angle, enhancing its overall shear strength and
suitability for construction.
Keywords: Loess soils, shear strength, cement, lime, soil stabilization.
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CLOUD-BASED DEVELOPMENT OF BIM SOFTWARE FOR THE AEC INDUSTRY

Dong-Ho Lee
Dong-Ho Lee is with Korea Institute of Construction Technology, South Korea

Abstract:

As construction projects become increasingly complex, the adoption of Building Information
Modeling (BIM) has gained momentum in the Architecture, Engineering, and Construction
(AEC) industry. BIM applications now extend beyond 3D design to include cost management,
scheduling, and structural analysis. However, traditional BIM software operates in a single-user
environment, resulting in high initial costs and inefficiencies. This study proposes the
development of cloud-based BIM software to address these limitations. By leveraging cloud
computing, this approach enables easy access to BIM software via any internet-enabled device,
reducing both costs and hardware requirements. The research includes a review of successful
BIM-cloud integration cases and identifies key functions necessary for effective cloud-based
BIM systems. A prototype of this software was developed for basic BIM model viewing,
demonstrating the feasibility and benefits of a cloud-based approach in the AEC sector.

Keywords: Cloud computing, BIM, construction industry, software development, 3D modeling,
cost reduction.
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