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ANKARA
CONGRESS PROGRAM

Join Zoom Meeting:
Meeting ID: 837 9399 8137
Passcode: 181801
Join Zoom Meeting

https://us02web.zoom.us/j/83793998137?pwd=bXc1dTZBWjdBOmMFkMEVidHptdjlyZz09

PARTICIPATING COUNTRIES

Algeria/Azerbaijan/Bosnia and Herzegovina/lndia/Indonesia/KKTC/Nigeria/Pakistan/Slovenia /Tunis/USA

TOTAL NUMBER OF INTERNATIONAL PAPER: 35
PAPER FROM TURKEY: 30


https://us02web.zoom.us/j/83793998137?pwd=bXc1dTZBWjdBQmFkMEVtdHptdjIyZz09

Zoom

Cloud Video 1 Simple | Mobile
Conferencing Online Meetings Collaboration

ONEMLI, DIKKATLE OKUYUNUZ LUTFEN

+«» Kongremizde Yazim Kurallarma uygun génderilmis ve bilim kurulundan gegen bildiriler i¢in online
(video konferans sistemi tizerinden) sunum imkan1 saglanmustir.

+¢ Online sunum yapabilmek igin https://zoom.us/joinsitesi iizerinden giris yaparak “Meeting ID

orPersonal Link Name” yerine ID numarasini girerek oturuma katilabilirsiniz.

Zoom uygulamast ticretsizdir ve hesap olusturmaya gerek yoktur.

Zoom uygulamasi kaydolmadan kullanilabilir.

Uygulama tablet, telefon ve PC’lerde ¢alisiyor.

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

Tiim kongre katilimcilari canli baglanarak tiim oturumlar dinleyebilir.

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

DIKKATEDILMESIGEREKENLER- TEKNIK BILGILER

Bilgisayarinizda mikrofon olduguna ve ¢alistigina emin olun.

Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.

Katilim belgeleri kongre sonunda tarafiniza pdf olarak génderilecektir

Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir
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IMPORTANT, PLEASE READ CAREFULLY
To be able to attend a meeting online, login via https://zoom.us/joinsite, enter ID “Meeting IDor
Personal Link Name” and solidify the session.
The Zoom application is free and no need to create an account.
The Zoom application can be used without registration.
The application works on tablets, phones and PCs.
The participant must be connected to the session 5 minutes before the presentation time.
All congress participants can connect live and listen to all sessions.
Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

POINTS TO TAKE INTO CONSIDERATION - TECHNICAL INFORMATION

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

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

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

¢ Requests such as change of place and time will not be taken into consideration in the congressprogram.
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03.06.2023

SATURDAY /10:00-12:00

SESSION-1 HALL-1
MODERATOR: Prof. Dr. Giilsiim OZTURK

Algeria/Azerbaijan/Bosnia and Herzegovina/India/Indonesia/KKTC/Nigeria/Pakistan/Slovenia /Tunis/USA

AUTHORS

AFFILIATION

TOPICTITLE

Asst. Prof. Dr. Hicran UZUN KARKA
Prof. Dr. Esra IBANOGLU

Gaziantep University

Investigation Effects Of Ozone Treatment On
Chemical Composition Of Hazelnut Oil By Gas
Chromatography (GC)

atma OZMEN

Gazi University

Giincellenmis Lamium L. (Lamiaceae) Cinsi

Prof. Dr. Ferhat CELEP Kirikkale University Filogenisinin On Sonuclar
Dr. Fergan KARAER Ondokuz Mayis University
Prof. Dr. Hayri DUMAN Atatiirk University
ssoc. Prof. Dr. Ash YILMAZ Nebraska-Kearney
Dr. Bryan DREW University

[inci KAHVECI
Asst.Prof.Dr. Cagatay YILDIRIM

Ondokuz Mayis University

Evaluating The Economic Impact Of Mucilage On
Businesses Engaged In Commercial Fishing In
(Canakkale Province Of Tiirkiye

Omar HASSAN ROBLEH
Mouhyadin ABDOURAHMAN HARBI

Cankir1 Karatekin
University

Current Status Of The Bats In Djibouti With Their
Ecogeographic Distributions And Recomendations
For National Conservation Status (Mammalia:
Chiroptera)

Prof. Dr. Giilsiim OZTURK

Ege University

In Vitro Shoot Regeneration of Adromischus

Muhammet Amil AYDIN Maculatus (Calico hearts)
Prof. Dr. Giilsiim OZTURK Ege University In vitro regeneration of Echeveria Elegans
Muhammet Aml AYDIN
Alaaddin BAKAY Siirt University Aloe Vera And Mechanism Of Effect In Plants
Emine KUCUKER
Erdal AGLAR
laaddin BAKAY Siirt University Pear Roots And Use In Modern Fruit Growing
mine KUCUKER
rdal AGLAR
ssoc. Prof. Dr. Omer Siiha USLU Kahramanmaras Siit¢ii  |Effects Of Cutting Period And Cutting Time Of
imam Hiiseyin AKSOY imam University Alfalfa (Medicago sativa L.) On Feed Quality

Assoc. Prof. Dr. Osman GEDIiK

Asst. Prof. Dr. Ali Samet BABAOGLU
Kubra UNAL
Talha DEMIRCI

Selcuk University

Lemon, Mandarin And Orange Peel Extracts As
Natural Preservative In Chicken Burgers Subject To
Refrigerated Storage

Cisem Nur GOVEN
Asst. Prof. Dr. Tolga AYSAL

Tekirdag Namik Kemal
University

Observations On The Adult Emergence Of
Trissolcus semistriatus Nees (HYMENOPTERA:
SCELIONIDAE) and Telenomus turesis Walker
(HYMENOPTERA: PLATYGASTRiDAE) Laid On

The Same Sunn Pest Eggs
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03.06.2023

SATURDAY /10:00-12:00

SESSION-1 HALL-2
MODERATOR: Dr. Bahar ALTUNOK

Algeria/Azerbaijan/Bosnia and Herzegovina/lndia/Indonesia/ KK TC/Nigeria/Pakistan/Slovenia /Tunis/USA

AUTHORS

AFFILIATION

[TOPIC TITLE

/Abdurrahman Tolga ERTEM
Prof. Dr. Ozlem COSKUN

Siileyman Demirel University

Calculation Of Electric Field In Energy Transmission Lines
\With Charge Simulation Method

KILANI A. Mohamed Hassan
lAssoc. Prof. Dr. Arif UZUN

Kastamonu University

Effect Of Nano-Graphen Particles On Expansion Behavior
Ofalum Inum Foams

IAssoc. Prof. Dr. Biilent YANIKTEPE
Lect. Ertugrul SEKEROGLU

Ezgi AKBUDAK

Prof. Dr. Muammer OZGOREN

University

Hiiseyin OZGUL Uludag University Investigation Of The Mechanical Properties Of Reduced
Ergin YILMAZ Dorukmak R&D System  (Graphen Oxide Reinforced Chloroprene Rubber Composite
Mert YILMAZ Manager Material

Prof. Dr. Rukiye ERTAN

Omer KENAN Osmaniye Korkut Ata

Experimental Investigation Of Instantaneous Flow
Properties Around A Cambered Nose, 3-Wing Elliptical
Stern, Torpedo-Like Geometry Positioned In Smooth Flow
Conditions

Gizem Merve AYDIN
Emin YILDIRIZ

Sakarya Electricity Distribution
Inc./Diizce University

Design And Implementation Of Flexible Rogowski Coil For
Energy Transmission And Distribution Lines

Saban GOKMEN
Prof. Dr. Rukiye ERTAN
Prof. Dr. Hande GULER OZGUL

Uludag University

Effect Of Temperature On The Formability Of Pure (CP2)
Titanium Material

Ilenaroruyeckuii Y HUBepCUTET

Kiirsat ICIN =~~~ Karadeniz Technical University [Structural Investigation And Production Of Binary Mg-Ni

Dr. Sefa Emre SUNBUL Gaziantep University IAlloys With Different Compositions

Nazim KUNDURACI Zonguldak Biilent Ecevit  [Képiik Beton Uretiminde Kullanilan Su Sicakhiginin
University Mekaniksel Ozellikleri Uzerine Etkilerinin incelenmesi

Nazim KUNDURACI Zonguldak Biilent Ecevit Kopiik Beton Uretiminde Farkh Boyut Agrega Kullaniminin
University Mekaniksel Ozellikleri Uzerine Etkilerinin incelenmesi

Prof. Dr. Yusuf KAYA Zonguldak Biilent Ecevit  |Pentapartitioned Fermatean Neutrosophic Alpha Phi

IAssoc. Prof. Dr. Nazmiye GONUL BILGIN Universitiy Normal Topological Spaces

Giirel BOZMA

Camuaos Dabman FamMug orjsl A3zepOaiizKaHCKAi On A Boundary Value Problem For Second Order

TocynapcTBeHHBI Operator-Differential Equations

Debjani MONDAL
Partha Sarathi MANDAL
Moitri SEN

National Institute of Technology
Patna, India

IA Study Of A Two-Patch Model With Non-Linear
Harvesting Rate And Inter-Patch Species Dispersal
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03.06.2023

SATURDAY /11:0-13:00

SESSION-2

HALL -3
MODERATOR: Assist. Prof. Dr. Tamer SARACYAKUPOGLU

Algeria/Azerbaijan/Bosnia and Herzegovina/lndia/Indonesia/KKTC/Nigeria/Pakistan/Slovenia /Tunis/USA

[Tayfun UYANIK
Prof. Dr. Yasin ARSLANOGLU

University

AUTHORS AFFILIATION TOPIC TITLE
Selin YARDIMCI DOGAN Suleyman Demirel Carbon Footprint Studies In Turkey: Different Sectors
Sezen COSKUN University
Mehmet BEYHAN Isparta University
[Toprak OBA Istanbul Technical Cloud Computing Framework For Ship Data Collection

IAnd Cybersecurity Risk Assessment

Resc. Asst. Samet BICEN
Prof. Dr. Metin CELIK

Istanbul Technical
University

IA Deep Learning Approach To Ship Inspection Analysis:
NIp-Based Ann Classification Algorithm

uzeyfe Furkan GUMUS Erciyes University Comparison Of Yozgat Provincial Medical Waste
Omiir GOKKUS Management, Public Hospital And City Hospital
Prof . Dr. Nail UNSAL Gazi University IAnkara Province Akyurt District And Surroundings

mre SAHBUDAK Investigation In Terms Of Groundwater Pollution
Assist. Prof. Dr. Tamer Turkish Aerospace IA Study On The Bird Strike Phenomenon For The
SARACYAKUPOGLU Industries Supplemental Type Certificate (STC) Process

Senior R&I Engineer Aliye iclal OGUZ

Epsan Plastik

Bringing Flame Retardant Properties To Polyphthalamide
PA 66 Mixtures Reinforced With Glass Fiber

rof. Dr. Serife VATANSEVER

Korkut ALTINDAG
P
esc. Asst. Merve GEZEN BOLUKBAS

Uludag University

The Effects Of Resistance Exercise On Muscle Mass,
Muscle Strength And Body Composition In Elderly
Individuals With Sarcopenia: A Systematic Review

Ecem Buse ULU

Eastern Mediterranean

IAnthropometric Parameters In High School Students,

Fatma Hiilyam EREN University Effects On Eating Behavior, Body Perception And Eating
Disorder
li Yama¢ SERPEN Istanbul Technical AHP Yontemi ile Gemi Acentesi Se¢im Kriterlerinin
r.Mehmet Serdar CELIiK University/ Bandirma  [Belirlenmesi
Prof. Dr. Yasin ARSLANOGLU Onyedi Eyliil University
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03.06.2023
SATURDAY /11:

0-13:00

SESSION-2

Algeria/Azerbaijan/Bosnia and Herzegovina/India/Indonesia/ KKTC/Nigeria/Pakistan/Slovenia /Tunis/USA

HALL -4
MODERATOR: Hendri Hermawan ADINUGRAHA

AUTHORS

AFFILIATION

TOPIC TITLE

Adhi Riza AULIA
|[Hendri Hermawan ADINUGRAHA

UIN K.H. Abdurrahman
Wabhid,Indonesia

Development Of Technology And Language In Indonesia

Anisa Septiana MUJAHIDAH
Muhammad Taufig ABADI
Muhammad Sultan MUBAROK
\Wilda Yulia RUSYIDA

UIN K.H. Abdurrahman
Wahid,Indonesia

Studies Appropriateness Business On Business Batik (Case
Study In Tary Batik Tegal Business)

Naila TAMAMILASNA

Diah Ayu SETYOWATI

Zaskia Fani MUSZAKI
Muhammad Sultan MUBAROK
Muhammad Taufig ABADI

UIN K.H. Abdurrahman
Wabhid,Indonesia

Fokus Filsafat Ekonomi Islam : Trilogi Ekonomi Islam

[ Ahmad Dhia IQBAL

Ajun Nurul AFA

Naelatul MUNA

Muhammad Sultan MUBAROK

UIN K.H. Abdurrahman
Wahid,Indonesia

Multidimensional Tauhid AS A Philosophy & Islamic Economic
Formulation (Case Study: Application Of Halal Products In
Restaurants)

[Ani SYAFA’AH

|Ayu Wahyuning RAGIL

Putri APRILIANI

Muhammad Sultan MUBAROK

UIN K.H. Abdurrahman
Wahid,Indonesia

Islamic Economy In Various Aspects

Nur FITRIWULANDARI

Mari Patun HASANAH

Novi SAFITRI

Muhammad Sultan MUBAROK
Muhammad Taufig ABADI

UIN K.H. Abdurrahman
Wabhid,Indonesia

Dimensionszakat In The Perspective Of Islamic Economic
Philosophy

Rakha Mita ARTANTI

\Wulan SURYANINGSIH

Intan Nurul Hidayatul AFIYAH
Muhammad Sultan MUBAROK
Muhammad Taufig ABADI

UIN K.H. Abdurrahman
Wabhid,Indonesia

Islamic Contemporary Problems (Case Study: Abuse Of Science
IAnd Technology In Banking Operations)

Tri Khoiril IKHLAKH

Hayu Naila NADZIFA
Muhammad Sultan MUBAROK
Muhammad Taufig ABADI

UIN K.H. Abdurrahman
Wahid,Indonesia

Contemporary Islam Issue (Case Study): Corruption On
Islamic Boarding School)

Fiinaa MAGHFIROTUZZAHRO
Vina Nur AZIZAH

lAmelia NABILA

Muhammad Sultan MUBAROK
Muhammad Taufig ABADI

UIN K.H. Abdurrahman
Wabhid,Indonesia

Ibnu Khaldun’s Economic Philosophy Theories (Case Study of
Monopoly Practices of PT. Conch South Kalimantan Cement)

lAmalia AMIZA
Muhammad Sultan MUBAROK
Muhammad Taufig ABADI

UIN K.H. Abdurrahman
Wahid,Indonesia

Social, Political, And Cultural Aspects In Islamic Economics

lAmalia AMIZA

Muhamad Nanda SETIAWAN
Muhammad Sultan MUBAROK
Muhammad Taufig ABADI

UIN K.H. Abdurrahman
Wahid, Indonesia

Produksi Dan Konsumsi Dalam Islam
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SATURDAY /11:0-13:00

SESSION-2 HALL-5
MODERATOR: Dr. Bahar ALTUNOK

Algeria/Azerbaijan/Bosnia and Herzegovina/lndia/Indonesia/KKTC/Nigeria/Pakistan/Slovenia /Tunis/USA

AUTHORS

AFFILIATION

TOPICTITLE

Shafiyya ZAHRA
Hendri Hermawan ADINUGRAHA

UIN K.H. Abdurrahman
Wahid, Indonesia

Strategies To Cope With Rising Prices Of Basic
Necessities Ahead Of Ramadan

Ulfa MUNAWAROH

Robiatul ADAWIYAH
Muhammad Sultan MUBAROK
Muhammad Taufig ABADI

UIN K.H. Abdurrahman
Wahid, Indonesia

Economic Analysis And Philesophy Of Criticalism:
A Case Study On Production Sharing In Kedondong
Village, Sidoarjo District

Mizanatus SABILAH

Allisa Qotrunnada MUNAWAROH
Mutiara SEPTI

Muhammad Sultan MUBAROK

UIN K.H. Abdurrahman
Wahid,Indonesia

KH. Abdurrahman Wahid (Gus Dur) : Islam dan
Ekonomi Kerakyatan (Peran Bank Syariah Menuju
Terciptanya Ekonomi Kerakyatan (Studi Kasus
Pada Bni Syariah)

Aisyah AMINI
Zakiyah MUBAROK
Muhammad Sultan MUBAROK

UIN K.H. Abdurrahman
Wahid,Indonesia

Exporation Of The Values Of Monotheism In The
Financial Statements Of Islamic Banking
Institutions

Giating KHOIRIAMAL
Galih Syaputra PRADANA
Muhammad Sultan MUBAROK

UIN K.H. Abdurrahman
Wahid,Indonesia

Philosophy And Humanity Problems (Suicide
Phenomena Review Of Human Philosophy)

Nur FIDIA

Rahma SABRINA

Dwi MAISAROH

Muhammad Sultan MUBAROK

UIN K.H. Abdurrahman
Wahid,Indonesia

Jeera Foundation Monopoly On Cooperative And
Canteen Busniness In Ceveral Large Indonesian
Prisons

Dita Novita Sari

Muhammad Taufiqg ABADI
Muhammad Sultan MUBAROK
\Wilda Yulia RUSYIDA

UIN K.H. Abdurrahman
Wahid, Indonesia

[Templete Jurnal limiah Ekonomi Islam Feasibility
Study for Gendhis Kids Pekajangan Store business

Nada Alya SEPTIANA
Muhammad Taufiqg ABADI
Muhammad Sultan MUBAROK
\Wilda Yulia RUSYIDA

UIN K.H. Abdurrahman
Wabhid,Indonesia

Analysis Of Business Feasibility Study Of Korean
Street Food Njajankuy_Meogja

Qorry TRIYULINDRA
'Wildan Dzikr1 BASILLA
Muhammad Sultan MUBAROK

UIN K.H. Abdurrahman
Wabhid,Indonesia

Islamic Socio-Economic Movement In Rural Areas :
A Case Study Of The Role Of Baitul Maal Wa
[Tamwil In Sragen Regency

Abdillah FAWAZ

Muhammad Taufiqg ABADI
Muhammad Sultan MUBAROK
\Wilda Yulia RUSYIDA

UIN K.H. Abdurrahman
Wahid, Indonesia

Feasibility Study Analysis Of Business Jeroek Purut
Steak N Foods Outlet Kajen
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SATURDAY /11:0-13:00

SESSION-2 HALL-6

MODERATOR: Professor Said NOUIRA

Algeria/Azerbaijan/Bosnia and Herzegovina/lndia/Indonesia/KKTC/Nigeria/Pakistan/Slovenia /Tunis/USA

AUTHORS AFFILIATION TOPICTITLE
Matej BABIC University of Zenica, Bosnia [3D Metal Printing
Sabahudin EKINOViC and Herzegovina
Faculty of information
studies, Novo mesto, Slovenial
Vidya PADMAKUMAR Bangalore University Seaweed Farming: An Emerging Solution For Food
Murugan SHANTHAKUMAR Security, Climate Change And Ocean Health
I Ammar ZEGHLOUL University of Sciences and [Characteristic investigation Of Two-Phase Flow
Lynda BOUBENDIR Technology Houari lAcross An Orifice
Zouhira HIRECHE Boumedien, Algeria
Lyes NASSERI

Dr. Imen LABIDI
Professor Said NOUIRA

Tunis EI Manar University

Study Of The Scarabaeinae Subfamily in Tunisia,
Particular Case Of Scarabaeus Semipunctatus
(Fabricius, 1792)

Srinidhi.R.

Selvi. K.
Vijayalakshmi V.
Vasantha CH.

Susi.V.

Dr. R. Subhashini

Ms. Sharmila Bhargavi

R.M.K Engineering college,
India

L Automatic Rain Sensor Wiping System

Dr. P. Radhika

Bilkisu Ibrahim GONI Galgotias University, India [Utilization of Polysaccharides for Gene Delivery:
Sonali SUNDRAM lAdvances and Prospective

Rishabha MALVIYA

Priyanshi GOYAL Galgotias University, India [Genome Privacy-Preserving Machine Learning
Rishabha MALVIiYA

Rishav SHARMA Galgotias University, India JAdvances Of Machine Learning in Genomic
Rishabha MALVIiYA Medicine

Dr. Coforov Mayis Volimommad oglu
Dr. Jafarov Mayis Valimammad oglu
Magistrant, G6zalov Parviz Sohrat oglu
Son of Gozalov Parviz Shohrat

Lankaran State University

Our Cultural Heritage Listed By The Heydar Aliyev
Foundation And UNESCO

Zahid KARIM

Khawaja Fareed University,

On a -Multiplier on Almost Distributive Lattices

Pakistan
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G Aol oGS Nyl GomGe  Gonm: Q teyonmak st e korkut altindag

AC INTERNATIO korkut altindag
*Analiz omuglarmme gore yeralts sularnda snyoslardan HCOy Ali yamag Serpen Furkan GUMU§ ||
o hazs arnaklands s 1 vem, kaponlardan s Ca°, N 8
sl haskan sldugy gezlenmipir f

rapilan yeraln sulsrinan sogunhigunun Ca HCO, Ma 2
HEO, ve Me OO, karabtert; yuléiu.‘:xwu edilmi olup y n Furkan GUMUS Ecem Buse ULU
ol beyunca, karhonath (kisgtag kayalasla tomiaz
et sovlemebilic
o fazlaliss kirlenmenio va da
e elabilmekle beraber seraly
iseren kaveslarla tomas ctmes

L Samet Bigen Emre Sahbudak

“Clivea
Tubarlagmen
kg yolu beun

Samet Bigen nre Sahbudak

ot eknvek in iz iclal Oguz

S 131755 G ottt i i = ot Wachianain

[clal Og in Yardimc

Ekran Payla:
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OZON UYGULAMASININ FINDIK YAGININ KiMYASAL BiLESiMi UZERINDEKI ETKIiSiNIiN
GAZ KROMATOGRAFISI (GC) ILE ARASTIRILMASI

Hicran UZUN KARKA

Gaziantep University, Naci Topguoglu Vocational School, 27310 Gaziantep, Turkey
ORCID ID: 0000-0003-1098-3197

Esra IBANOGLU

Gaziantep University, Department of Food Engineering, 27310 Gaziantep, Turkey
ORCID ID: 0000-0003-2665-7919

OZET

Ozon isleminin findik yaginin (HO) kimyasal bilesimi iizerindeki etkileri arastirilmistir. HO ile ozon reaktivitesi,
gaz kromatografisi (GC) ile analiz edildi. Ozon, yaglardaki doymamis yag asitleri ile reaksiyona girerek
doymamis yag asitlerindeki ¢ift baglar etkilemektedir. HO 60, 180 ve 360 dakika ozon gazi ile muamele
edilmistir. HO 79,15% oleik asit (C18:1), 11,43 % linoleik asit (C18:2), 5,31% palmitik asit (C16:0), 2,74 %
stearik asit (C18:0) ve az miktarda gondoik asitten olusmustur (0.181 %). Ozonun yag asitleri izerindeki etkilerini
belirlemek i¢in ozonla muamele isleminden sonra gaz kromatografisi analizi yapilmistir. Islem gérmemis ve
ozonla islem gérmiis yaglarin yag asidi bilesimi yiizdeleri birbiriyle karsilastiriimistir. Ozon ile 60, 180 ve 360
dakikalik oksidasyon reaksiyonu sonucu oleik asit ve linoleik asit ylizdesinde azalma tespit edilmistir. Linoleik
asit ylizdesindeki azalma oleik asite gore daha yiiksek olmustur. Ciinkii yapisinda iki ¢ift bag bulunan linoleik
asit oksidasyona oleik asitten daha yatkindir. 180 ve 360 dakikalik ozon uygulamasindan sonra oleik asit ve
linoleik asit yiizdesinde dramatik bir azalma gozlendi. 360 dk ozon uygulamasindan sonra oleik asit yiizdesindeki
azalma en yiiksek oranda (~86%) olmus ve linoleik asit tamamen par¢alanmistir. Doymus yag asidi yiizdesindeki
artis 360 dk ozon uygulamasi ile en yiiksek degere ulasmistir. Ayrica HO'nun viskozite degerlerindeki degisimler
de incelenmistir. Viskozite, ozon uygulama siiresi ile birlikte artmistir. Findik yaginin viskozite degerleri 360
dakika ozon uygulamasi ile 5,7 kat artmigtir.

Anahtar Kelimeler: Ozon, findik yagi, oksidasyon, GC.

INVESTIGATION EFFECTS OF OZONE TREATMENT ON CHEMICAL COMPOSITION OF
HAZELNUT OIL BY GAS CHROMATOGRAPHY (GC)
ABSTRACT

The effects of ozone treatment on the chemical composition of hazelnut oil (HO) were investigated. The ozone
reactivity with the HO were analysed by gas chromatography (GC). Ozone reacts with unsaturated fatty acids in
the oils and affects the double bonds in the unsaturated fatty acids. The HO treated with ozone gas for 60, 180
and 360 min. HO was composed of 79.15 % oleic acid (C18:1), 11.43 % linoleic acid (C18:2), 5.31 % palmitic
acid (C16:0), 2.74 % stearic acid (C18:0) and a small amount of gondoic acid (0.181%). In order to determine
effects of ozone on the fatty acids, gas chromatography analysis was performed after ozone treatment process.
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The percentages of fatty acid composition of untreated and ozone treated oils were compared to each other’s. A
reduction in percentage of oleic acid and linoleic acid was determined result from oxidation reaction with ozone
for 60, 180 and 360 min. A decrease in the percentage of linoleic acid was higher than oleic acids. Because linoleic
acid which has two double bonds in its structure is more prone to oxidation than oleic acid. A dramatic reduction
was observed after 180 and 360 min ozone treatment. The decrease in the percentage of oleic acid was highest (~
86 %) and linoleic acid was destroyed completely after ozone treatment for 360 min. Furthermore, an increase in
the percentages of the saturated fatty acid was reached to highest value with 360 min ozone treatment. Also,
variations in viscosity values of HO were examined. The viscosity increased with extended ozone treatment time.
Viscosity values of hazelnut oil increased 5.7 times with ozone treatment for 360 min.

Key Words: Ozone, hazelnut oil, oxidation, GC.
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GUNCELLENMIS LAMIUM L. (LAMIACEAE) CINSI FILOGENIiSININ ON SONUCLARI

Fatma OZMEN"

Gazi Universitesi, Biyoloji Béliimii, Ankara, Tiirkiye

Ferhat CELEP

Kirikkale Universitesi, Biyoloji Boliimii, Kirikkale, Tiirkiye.

Fergan KARAER

Ondokuz Mayis Universitesi, Matematik ve Fen Bilimleri Boliimii, Samsun, Tiirkiye
Hayri DUMAN

Gazi Universitesi, Biyoloji Béliimii, Ankara, Tiirkiye

Ash YILMAZ

Atatiirk Universitesi, Molekiiler Biyoloji ve Genetik Boliimii, Erzurum, Tiirkiye
Bryan DREW

Nebraska-Kearney Universitesi, Biyoloji Béliimii, Kearney, ABD

OZET

Lamiaceae familyasinin tip cinsi olan Lamium L. farkli taksonomik degerlendirmelere bagli olarak 16-40 arasinda
tiir igerir. Son morfolojik ve molekiiler filogenetik c¢aligmalar, cinsin taksonomisi ve filogenisinin, 6zelliklede
cinsici ve tiir siniflandirmasi konusunda kapsamli bir revizyona ihtiyag duydugunu gostermistir. Bu ¢aligmada,
bilinen tiim Lamium tiirleri filogenetik agidan ¢alisilmistir. Calismada 2 niikleer (ITS ve ETS) ve 4 kloroplast
bolgesi (matK, rpoA, ycfl ve psba-trnH) kullanilmistir. ETS ve ycf1 bolgeleri ilk kez bu ¢alismada kullanilmistir.
Bayesian (BI) ve Maximum Likelihood (ML) filogenetik sonuclari, 6nceki filogenetik ¢alismalarla biiyiik dl¢iide
uyumlu olup, temel olarak Lamium galeobdolon'un diger tiim Lamium tiirleriyle kardes oldugunu,
Wiedemannia'nin Lamium iginde yer aldigini, L. amplexicaule'nin polifiletik oldugunu, L. garganicum
kompleksinin yeniden degerlendirilmesi gerektigini, daha ©nce sinonim olmus bazi tirlerin yeniden
canlandirilmast  gerektigini ve Mennema'nin infragenerik  smiflandirmasinin = molekiiler verilerle
desteklenmedigini ortaya koymustur.

Anahtar Kelimeler: Filogeni, Lamiaceae, Lamium, Taksonomi, Infragenerik Siiflandirma
Tesekkiir: Tiirkiye Bilimsel ve Teknik Arastirma Kurumu'na (TUBITAK) (proje no: 112T131 ve 1212374, TUBITAK) finansal

destekleri i¢in tesekkiir ederiz.
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MUSILAJIN CANAKKALE iLINDE TiCARi BALIK AVCILIGI YAPAN iSLETMELERE
EKONOMIK ETKiSiNiN DEGERLENDiIRILMESi

Inci KAHVECI

Ondokuz Mayis University, Faculty of Agricultural, Department of Agricultural Economics
ORCID ID: 0000-0003-0442-2262

Cagatay YILDIRIM

Ondokuz Mayis University, Faculty of Agricultural, Department of Agricultural Economics
ORCID ID: 0000-0002-4121-5564

OZET

Miisilaj, denizlerde yaygin olarak goriilen bir sorundur ve ticari balik avciligina ciddi ekonomik etkileri olabilir.
(Calismada Marmara bolgesinde 2021 yilinda ortaya ¢ikan miisilaj olusumunun Canakkale ilinde ticari balik
avciligl yapan isletmelere ekonomik etkisinin ortaya konmasi amaglanmistir. Arastirma verileri, Canakkale ilinde
ticari olarak deniz balig1 aveilig1 yapan 28 balikgilardan anket yolu ile elde edilmistir. Anket yapilan ticari balik¢i
sayist basit tesadiifi 6rnekleme yontemiyle belirlenmistir. Balik¢ilarin sahip oldugu tekne sayis1 6rnekleme kriteri
olarak kullanilmistir. Arastirmada elde edilen veriler tanimlayici istatistikler (ortalama, yiizde, frekans vb.)
yardimiyla 6zetlenmistir. Ticari balik aveiligr yapan balikgilarin miisilaj 6ncesi ve sonrasi sosyal ve ekonomik
ozellikleri, balik¢r isletmesi diizeyinde toplanan verilere dayanarak ve geleneksel sosyo-ekonomik analiz
yontemleri kullanilarak ortaya konulmustur. Ticari balik avcilifi yapan isletmelerde miisilaj sonra ava ¢ikis
stireleri, masraflar1 ve gelirlerinde degisiklik olmustur. Ticari balik aveilig1 yapan isletmelerde miisilaj sonra ava
cikis siireleri ocak aymdan temmuz ayma kadar %48 azalmistir. Isletmelerin ava ¢ikamadig: giinlerde masraflari
olmamustir, ancak miisilajdan dolay1 ortalama 98 bin TL’lik alet ekipmanlarinda, ortalama 10 bin TL’lik
teknelerinde zarar meydana gelmistir. Miisilaj olusumundan dolay1 net isletme gelirlerinde %66’lik azalma
olmustur. Miisilaj sorununun ¢6ziim yollarinin gelistirilmesi i¢in miisilaj kaynakli risklerin tanimlanmasi ve risk
planinin ortaya konulmasi olduk¢a onemlidir. Balik¢ilarin alternatif avlanma alanlarmma yonlendirilmesi ve
cesitlendirilmesi desteklenmelidir. Bu sekilde, ticari balik¢ilik isletmeleri, miisilajin olumsuz etkilerinden
kaginarak faaliyetlerini siirdiirebilir. Miisilajin neden oldugu alet ekipman zararlari1 ve teknelerdeki zararlar i¢in
mali destek saglanabilir. Balik¢ilar, zarar goren ekipmanlarin1 onarmak veya yenilemek i¢in uygun kaynaklara
erisim saglayarak ekonomik kayiplarini en aza indirebilirler.

Anahtar Kelimeler: Miisilaj, ticari balik avciligi, ekonomik etki, Canakkale

EVALUATING THE ECONOMIC IMPACT OF MUCILAGE ON BUSINESSES ENGAGED IN
COMMERCIAL FISHING IN CANAKKALE PROVINCE OF TURKIYE
ABSTRACT

Mucilage is a common problem in the seas and can have serious economic impacts on commercial fishing. In this

study, it is aimed to reveal the economic effect of the formation of mucilage, which emerged in the Marmara
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region in 2021, on businesses engaged in commercial fishing in Canakkale. The research data were obtained from
28 fishermen who are commercially engaged in sea fish fishing in Canakkale, by means of a questionnaire. The
number of commercial fishermen surveyed was determined by simple random sampling method. The number of
boats owned by the fishermen was used as a sampling criterion. The data obtained in the research were
summarized with the help of descriptive statistics (mean, percentage, frequency, etc.). The social and economic
characteristics of fishermen engaged in commercial fishing before and after mucilage were revealed based on the
data collected at the level of the fisherman and using traditional socio-economic analysis methods. There have
been changes in the fishing times, costs and incomes after mucilage in commercial fishing enterprises. In
commercial fisheries businesses, the time to hunt after mucilage decreased by 48% from January to July. The
enterprises did not have any expenses on the days when they could not go hunting, but due to mucilage, an average
of 98 thousand TL of tool equipment and an average of 10 thousand TL of boats were damaged. There was a 66%
reduction in net operating income due to mucilage formation. In order to develop solutions for the mucilage
problem, it is very important to define the risks arising from the mucilage and to put forward the risk plan. The
diversification and diversification of fishermen to alternative fishing areas should be supported. In this way,
commercial fishing establishments can continue their activities while avoiding the negative effects of mucilage.
Financial support can be provided for damage to tools and equipment and damage to boats caused by mucilage.
Fishermen can minimize their economic losses by providing access to appropriate resources to repair or replace
their damaged equipment.

Keywords: Mucilage, commercial fishing, economic impact, Canakkale
1. GIRIS

Deniz balik¢iliginda, avcilik teknolojilerinin gelisme hizina yetisemeyen balik¢ilik yonetim, diizenleme ve
kontrol mekanizmalari, balik stoklarinin yaklasik son 30 yildir sert diisiisler ve dalgalanmalar gdstermesine yol
acmistir (Ulman ve ark., 2013; 2020). Kontrolsiiz avlanma ile baslayan bu siire¢ iklim degisikligi ve kirlilik gibi
insan kaynakli diger etkiler ve onlarin dogal sonuglart ile birleserek deniz ekosistemlerinin direncinin
zayiflamasina, sagliginin bozulmasina ve geri doniisii zor degisimlere neden olmaktadir (Saygi ve ark., 2023).
Bir ekosistemin direnci ve sagligi barindirdigi canlilarin birbirleriyle ve cevreleriyle iliskileri yani besin ag1 ve
habitat yapisiyla iligkilidir. Bu canli gruplar1 arasindaki dengenin insan kaynakl etkilerle degistirilmesi ve olugan
yeni sistemin direncinin diismesi; dogal siireclerin aksamasi basta olmak iizere, ekosistem hizmetleri yani
insanlarin denizlerden elde ettigi yararlar1 da aksatarak toplumsal, ekonomik ve yonetimsel sorunlara yol
agmaktadir (Kahraman ve ark., 2023).

Iklim degisikligine bagl olarak yiikselen CO2 seviyeleri, okyanus asitlenmesi (pH nin diismesi), deniz
seviyesinin ylikselmesi, okyanus sirkiilasyonundaki degisiklikler, anormal hava kosullar1 ve deniz ylizeyi

sicakligindaki artisa neden olmaktadir (Hoegh-Guldberg ve Bruno, 2010). Giin gectik¢e okyanus ve denizlerdeki
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sicaklik artislart ve deniz seviyesinde meydana gelen degisiklikler denizsel ekosistemleri daha fazla tehdit altina
almaktadir (IPCC, 2014). Iklim degisikliginin deniz balik¢1lig1 {izerindeki etkisi, biyolojik (birincil iiretkenlik,
biyogesitlilik, tiir dagilim1 ve habitat), fiziksel (riizgar hizi, okyanus akintist ve sicaklik) ve kimyasal (tuzluluk,
oksijen doygunlugu, okyanus asitligi) degisikliklerle agiklanmaktadir (Brander, 2010). Ayrica kiiresel 1sinmanin
uzun vadede etkileri, deniz seviyesinin yiikselmesi, okyanus 1sinmasi1 ve yagislardaki degisiklik (tayfun, asiri
yagis ve tuzlu su girisi) ile agiklanmaktadir (IPCC. Climate change, 2014). Bu nedenle, kiiresel iklim degisikligi,
ozellikle deniz balik¢iligini 6nemli OSlgiide etkilemektedir. Deniz balik¢iliginda, yalnizca asir1 avlanma
sorunlariin degil, ayn1 zamanda kirlilik ve iklim degisikliginin ¢evresel etkilerinden kaynaklanan risklerinde ele
alinmasi gerekmektedir (Chen et al., 2021).

Deniz ekosistemlerinde, iklim ve trofik kosullara (beslenme zincirindeki her bir basamak) bagli olarak farkli
mikroorganizmalar tarafindan {iretilen organik madde birikimi olarak tanimlanan miisilaj yapi, 1800’lii yillardan
itibaren zaman zaman okyanus yiizeylerinde goriilmeye baslamistir. Ulkemizde miisilaj etkisi ilk olarak 2007
yilinda Marmara Denizi'nden rapor edilmistir (Aktan ve ark., 2008; Tiifek¢i ve ark., 2010; Balkis ve ark., 2013;
Zengin ve ark., 2017). Son yillarda ise, Marmara Denizi, istanbul Bogaz1 ve Canakkale Bogazi'ndan olusan
miisilajin, Tirkiye kiyilarinda ¢ogunlukla etkili oldugu goriilmiistiir (Aktan ve ark., 2008; Polat Beken ve ark..,
2010; Zengin ve ark., 2010; Yiiksek ve Sur, 2010; Aktan ve Topaloglu, 2011; Balkis ve ark., 2013; Tas vd., 2020).
Miisilaj olusumu ve olumsuz etkileri kamuoyunda 6nemli gliindem konular1 arasinda yer almaktadir. Tiirkiye’de
miisilaj sorunu donem doénem goriilse de, 2020 yilinda Marmara ve Kuzey Ege bdlgeleri basta olmak {izere
etkisini daha da arttirmistir.

2021 yaz ayinda ise miisilaj sorunu en yiiksek etki diizeyine ulagsmustir. (Aslan ve ark., 2021; Ergiil ve ark.,
2021; Kahraman ve ark., 2023). Bu siire zarfinda, miisilaj sorunundan bir¢ok sektor olumsuz etkilenmistir. Bu
sektorlerin en basinda balik¢ilik sektorii gelmektedir. Balik¢ilik sektoriiniin yami sira turizm ve denizcilik
sektorleri de miisilajdan olumsuz etkilenen sektorler arasinda yer almaktadir (Kahraman ve ark., 2023).

Arastirmanin yiriitildiigli Canakkale ili sahip oldugu av sahalari ile de su iriinlerinde ¢ok 6nemli bir
potansiyele sahiptir Marmara bdlgesinde bulunan ve en ¢ok ruhsatli tekneye sahip illerden birisidir. Inceleme
alaninda miisilajin etki diizeyinin yogun olmasi, bolgede ruhsatl balik¢1 tekne sayisina bakildiginda 2. il olarak
yer almasi, ticari balik avcilar iizerinde ekonomik etkisinin ne diizeyde oldugunun merak edilmesi bu
aragtirmanin ortaya ¢ikmasinda temel gerekgelerdir. Calismada Marmara bolgesinde 2021 yilinda ortaya ¢ikan
miisilaj olusumunun Canakkale ilinde ticari balik avcilig1 yapan isletmelere ekonomik etkisinin ortaya konmasi
amaclanmustir.

2.MATERYAL VE METOT
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Aragtirma bdlgesi olan ticari olarak deniz baligi avciliginin yapildigi ve Tiirkiye’de miisilaj sorunun
goriildiigii Marmara bolgesinde bulunan Canakkale, 671 km’lik kiy1 seridiyle Tiirkiye’de Mugla’dan sonra en

uzun kiy1 seridine sahip olup su iiriinlerinde ¢ok 6nemli bir potansiyele sahiptir. Marmara Denizi, Canakkale

Bogazi, adalar, Edremit ve Saros Korfezi bulunan Canakkale bu kadar ¢cok av yataklarina sahip olan ender illerden

i - T GRSEeRaRgER e ¢
~_o/m Ereglisi \q«\— L0y
B.Cekmece 5§15

0N,
j"J\ X

bir tanesidir.
By ST Malkara ' 9
g el T °1EkiRDAG [Soeymanpass
& EDIRNE s
Gl MARMARA DEN|Zjr
- Sl !
RS e
e <. Marmara
(S, N—_ 7
Gelibolu = t‘*’“”&grdek\ U \o{mutlu TerrT\aIO =
D " o |Orliang
"7 Band e/ Gemiic =
% andirma oy Mudanya g
o Karaocabey o BURSA L
(G A b, Nilafer O 05;';“(9‘
A o_sgtaﬁéazi"'v"d"'m e
: T n

"o
Mustafa Kemalpasa S
Orhaneli*.  Keles
/ e i o o

_ BALIKESIR

i °
/ Susurluk

Bayukorhan |
uyakorhan .

Bozcaada

>\\\\7/:f"/ a . Bergama
N % N s
N D | ki

Sekil 2.1. Canakalle ili haritas:
Aragtirma verileri Canakkale ilinde ticari balik avciligi yapan 746 adet isletme ana kitleyi olusturmustur.

Anket yapilacak ticari balike1 sayisi basit tesadiifi rnekleme yontemiyle belirlenmistir. Balik¢ilarin sahip oldugu

tekne sayis1 drnekleme kriteri olarak kullanilmistir. Ornekleme siirecinde ortalama icin izin verilen hata pay1 %10
kabul edilmis ve %99 giiven derecesinde calisilmistir. Anket yapilacak balik¢r sayist asagida belirtilen formiil

yardimiyla 28 olarak belirlenmistir (Yamane, 1967).
N(zS8)?

"TNE T (252

Esitlikte; n anket yapilacak ticari balik¢1 sayisini, N ana kitlede bulunan her bir igletmedeki tekne sayisini,

S standart sapmay1 ve d arastirmada izin verilen hata payini ifade etmektedir.
Arastirmada elde edilen veriler tanimlayici istatistikler (ortalama, yiizde, frekans vb.) yardimiyla analiz

edilmistir.

3. ARASTIRMA VE BULGULAR
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Inceleme alaninda isletme y&neticilerinin yas: ortalama 51 olup, egitim siireleri ortalama 9
yildir. Isletme yoneticilerinin ticari balik aveiligi deneyimleri 23 yildir. isletme yoneticileri kendi
adlarina ticari balik aveiligr yapmadan once ortalama 4 yil tayfalik yapmuslardir. Isletmelerdeki
aile biiytikliigii 4 kisi olup, ailede ortalama 1 kisi balik¢ilikta ¢alismaktadir (Tablo 3.1).

Isletme yoneticileri ticari balik avciligina baslama nedenlerinin basinda deniz tutkusu (%48),
baba meslegi olmasi (%32) ve ekonomik sebepler (%20) gelmektedir. Isletme yoneticilerinin
%401 herhangi bir sosyal giivenlik kurumundan emekli olup, ortalama emekli maas gelirleri yilda

26 bin TL dir.

Tablo 3.1. isletmelerin ve isletmecilerin sosyo-ekonomik ozellikleri

Ortalama Standart Sapma
Isletme ydneticisinin yast (yil) 51,14 12,05
Isletme ydneticisinin dgrenim siiresi (y1l) 8,82 4,00
Ticari balik avcilig1 deneyimi (y1l) 23,21 12,19
Tayfalik yaptigi siire (y1l) 4,46 7,48
Aile biiyiikligii 3,64 1,52
Aile isgiicii varligr (kisi) 0,82 1,09

Isletmelerin %29’u avlanma yasag1 kapsaminda avcilik yapmaktadir. Isletmelerin %14,28°i A plaka, %3,57’si B
plaka, %14,28’1 C plaka ve %67,87’1 D plaka tekne sahibidir. Tekne uzunluklari ortalama 10,11 metre, motor beygir giicii
167,68 beygir, yapt malzemeleri sac ve ahsap olup, tekne ile avlanma yapabilecekleri uzaklik ortalama 52 mildir.

Inceleme alanindaki tekneler ile ocak ayinda ortalama 16 giin,13 saat, subat aymnda 16 giin, 13 saat, mart ayinda 15
glin 12 saat, nisan ayinda 15 giin, 11 saat, mayis ayinda 14 giin 12 saat, haziran ayinda 11 giin 10 saat, temmuz ayinda 11 giin
12 saat, agustos ayinda 14 giin 11 saat, eyliil ayinda 19 giin 13 saat, ekim aymda 21 giin 14 saat, kasim aymda 21 giin 14 saat
ve aralik aymda 20 giin 14 saat avcilik yapmaktadirlar.

Incelenen isletmelerin aktif sermayelerini toplani 11 milyon 646 bin TLdir. Aktif sermayenin iginde bulunan ortalama
tekne sermayesi 1 miyon 332 bin TL, alet-makine sermayesi 1 milyon 027 bin TL, para sermayesi ise 9 milyon 287 bin TL’dir.
Incelenen isletmelerin pasif sermaye toplami 11 milyon 646 bin TL’dir. Pasif sermayenin icinde gergek borglar 385 bin TL,

0z sermaye ise 1 milyon 1261 bin TL dir (tablo 3.2).

Tablo 3.2. incelenen isletmelerin sermaye yapisi (bin TL)

Ortalama Standart sapma

Tekne sermayesi 1331,79 1591,45
Alet- makine sermayesi 1027,05 496,07
Para sermayesi 9287,50 17538,94
Aktif sermaye toplami 11646,34 18843,45

Gergek borglar 385,39 680,54
Yabanci sermaye 385,39 680,54

Oz sermaye 11260,94 18841,91
Pasif sermaye toplami 11646,34 18843,45
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Incelenen isletmelerin balik iiretim degerleri; mercan balik cesidinin yilhik miktar1 527 kg, satis fiyati 170 TL, elde edilen
gelir 220625 TL’dir. Sinarit balik ¢esidinin yillik miktar1 522 kg, satis fiyat1 175 TL, elde edilen gelir 217357 TL dir. Liifer
balik ¢esidinin yillik miktari 1385 kg, satis fiyat: 103 TL, elde edilen gelir 170518 TL’dir. Barbun balik ¢esidinin yillik miktart
465 kg, satis fiyat1 135 TL, elde edilen gelir 136829 TL’dir. Tekir balik gesidinin yillik miktar1 619 kg, satis fiyat1 35 TL, elde
edilen gelir 95134 TL’dir (Tablo 3.3).

Tablo 3.3. incelenen isletmelerin bahk cesitlerine gore iiretim degerleri

Aleii‘l 2131;11:1 Ort. Agirlik(gr) mﬁ(ﬁ;}?&‘g) Yillik miktar(kg) S*Eﬁ_ﬁg;‘“ Geliri (TL)
Melanur 4,79 5,36 0,05 714 1,07 214,29
fskorpit 3,04 14,29 0,63 28,57 1,79 785,71
Trrsi 1,96 143 0,65 35.71 0,89 892,86
Sangoz 2,39 32,14 0,29 9,32 8,21 102321
Fener 2,14 17,86 0,36 21,43 214 128571
Sartkanat 161 5,36 0,40 17,86 3,57 178571
Karagoz 17.14 66,07 0,95 72,46 15,36 3550,00
Kefal 6.25 14,00 3,97 117,86 4,29 3705.36
Mirlan 10,14 25,00 0,71 109,29 3,57 5207,14
Mezgit 4,11 0,54 12,50 482,14 143 6607,14
Dil 3,39 26,79 131 12,86 4821 7142.86
Lahos 3,57 0,00 0,36 3571 7.14 7142.86
Kalkan 3,57 0,43 0,90 35,89 32,14 7232,14
Pamuk Bali! 16,00 0,00 1,07 214,29 2,68 767857
Akya 15,14 0,00 0,21 46,43 14,29 928571
Torik 3.75 214,29 6,01 182,86 5,36 9357,14
Lipsoz 19,61 0,00 2.19 67,86 35,00 11660,71
Sarpa 6,93 48,15 7.12 357,14 411 1410714
Kolyoz 18,04 25,60 5,48 419,64 10,54 14321,43
Cipura 17.36 62,52 253 128,04 42,14 17955,36
Palamut 17,71 162,50 5,23 367,86 12,86 18327,68
Kupes 10,54 18,52 11,72 542,86 5,36 1842857
Bakalorya 16,50 28,57 155 357,14 4,29 21428,57
Diilger 28,96 89,29 0,69 116,79 42,86 23821,43
Sardalya 11,79 5,89 9,13 247,14 17,86 24803,57
Uskumru 14,64 19,23 4,83 213,39 22,50 28267,86
Siibye 5.71 57,69 16,34 329,46 13,93 28705,36
Tstavrit 63,04 10,68 9,38 1720,00 16,61 51100,00
Levrek 4,29 0,00 10,75 324,64 11,07 51910,71
Cinckop 13,89 12,50 10,28 725,00 20,00 61071,43
Tekir 32,43 9,26 411 619,46 3536 95133,93
Barbun 64,00 61,11 3,19 465,00 135,00 136828.57
Liifer 54,82 251,79 49,79 1385,32 102,86 170518.21
Sinarit 57,39 0,00 4,68 521,79 175,71 217357,14
Mercan 56,25 0,00 4,62 527,14 170,36 221625,00

Isletmelerin yillik faaliyet sonuglar1 incelendiginde gayri safi {iretim degeri ortalama 1 milyon 381 bin TL,
gayfi safi hasila 1 milyon 566 bin TL, briit kar 957 bin TL, saf hasila 860 bin TL, elde edilen tarimsal gelir 927
bin TL, net kar 1 milyon 238 bin TL, nispi kar ise 225 bin TL’dir (Tablo 3.4).
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Tablo 3.4. incelenen isletmelerin yillik faaliyet sonuglar1 (bin TL)

Ortalama Standart sapma
Gayri safi liretim degeri 1381,11 1350,71
Gayri safi hasila 1566,27 1483,10
Briit kar 957,32 927,10
Saf hasila 860,24 1046,02
Tarimsal gelir 926,68 1050,18
Net kar 1238,12 1328,56
Nispi kar (%) 225,15 130,30

Isletmelerin toplam iiretim masraflarindan degisken masraflarin oran1 %60, sabit masraflarin ise %40’ dur.
Degisken masraflarin %20’sini ortalama 132 bin TL ile mazot olusturmaktadir. Mazotu sirastyla kumanya, doner
sermaye faizi, tekne tamir masrafi, ag tamir masrafi, paragat- ag- olta masrafi, boya-bakim masrafi, kasa masrafi,
buz masrafi, strafor masrafi ve belge masrafi gibi masraflar gelmektedir. Sabit masraflarin %21 ini ortalama 150
bin TL ile sabit sermaye amortismani olusturmaktadir. Aile iggiicii %9, daimi iggiicii %8, sabit sermaye faizi %1

ile sabit masraflar1 olusturmaktadir (Tablo 3.5).

Tablo 3.5. isletme masraflar1 (bin TL)

% Ortalama Standart Sapma

Degisken Masraf 60,02 423,78 478,35

Mazot 18,66 131,73 212,68
Kumanya 9,60 67,79 171,49
Boya-Bakim 2,76 19,49 25,68
Cekme 0,24 1,68 1,38
Tekne Tamir 4,39 30,98 71,81
Ag Tamir 4,26 30,10 43,24
Buz 1,78 12,58 17,60
Yem 0,62 4,39 13,39
Belge 0,20 1,39 1,31
Baglama 1,00 7,07 20,59
Yag 0,05 0,32 1,08
Paragat- Ag- Olta 3,91 27,60 51,72
Kasa 2,72 19,23 63,96
Strafor 0,51 3,61 7,13
Nakliye 1,49 10,53 23,62
Doner Sermaye Faizi 7,83 55,28 62,39
Sabit Masraf 39,98 282,26 215,40

Sabit Sermaye Faizi (Makine, Bina, vs) 1,16 8,22 6,27
Sabit Sermaye Amortismani (Tekne, Alet-Makine, vs) 21,22 149,81 105,18
Daimi Isgiicii 8,18 57,78 93,03
Aile Isgiicii 9,41 66,45 88,21
Toplam Masraflar 100,00 706,04 617,40

Incelenen isletmelerin rantabilite faktoriine gore karlilign %49, ekonomik rantabiliteye gére %17, mali

rantabiliteye gore %20’dir (Tablo 3.6).
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Tablo 3.6. Incelenen isletmelerin karhlik oranlari (%)

Ortalama Standart sapma
Rantabilite faktori 49,46 26,40
Ekonomik rantabilite 17,20 16,89
Mali rantabilite 20,39 23,25

Incelenen isletmeler 2021 yil1 ocak ayinda baslayip temmuz ayinda azalan miisilaj olusumu nedeniyle,
denize ¢ikilan giin sayisinda azalma olmustur. inceleme alanindaki tekneler miisilaj olusumu sonras1 ocak aymda
ortalama 8 giin, 7 saat, subat ayinda 6 giin, 7 saat, mart ayinda 6 giin 8 saat, nisan ayinda 8 giin, 7 saat, mayis
ayinda 7 giin 7 saat, haziran aymda 6 giin 6 saat, temmuz ayinda 6 giin 8 saat avcilik yapmiglardir. Aveilik gilinii
ve siiresi agustos, eyliil, ekim, kasim ve aralik aylarinda degisiklik olmamistir. incelenen isletmelerde miisilaj
olusumundan dolay1, teknelerin denize ¢ikmasindan dolayr ortalama 98 bin TL’lik alet ekipmanlarinda zarar
meydana gelmistir. Ayrica yaklasik ortalama 10 bin TL’lik teknelerde zarar meydana gelmistir. isletmelerde
miisilaj sonrasi denize ¢ikilan giin sayis1 azalmasiyla masraflarda diisiis olmustur ancak alet ekipmanlarda ve

teknelerde miisilajdan dolay1 olusan zararlar isletmelerde ek masraf meydana gelmesine sebep olmustur. (Tablo

3.7)
Tablo 3.7. Miisilaj olusumu sonrasi isletme masraflari (bin TL)
% Ortalama Standart
Sapma
Degisken Masraf 53,76 328,14 213,38
Mazot 11,22 68,50 110,59
Kumanya 5,78 35,25 89,17
Boya-Bakim 1,66 10,13 13,35
Cekme 0,14 0,87 0,72
Tekne Tamir 2,64 16,11 37,34
Ag Tamir 2,56 15,65 22,48
Buz 1,07 6,54 9,15
Yem 0,37 2,28 6,96
Belge 0,12 0,72 0,68
Baglama 0,60 3,68 10,71
Yag 0,03 0,17 0,56
Paragat- Ag- Olta 2,35 14,35 26,89
Kasa 1,64 10,00 33,26
Strafor 0,31 1,88 3,71
Nakliye 0,90 5,48 12,28
Doner Sermaye Faizi 4,71 28,75 32,44
Alet ekipman Tamir bakim 16,02 97,80 87,65
Tekne Tamir Bakim 1,63 9,98 7,89
Sabit Masraf 46,24 282,26 2154
Sabit Sermaye Faizi (Makine, Bina, vs) 1,35 8,22 6,27
Sabit Sermaye Amortismani (Tekne, Alet-Makine, vs) 24,54 149,81 105,18
Daimi Isgiicii 9,47 57,78 93,03
Aile Tsgiicii 10,89 66,45 88,21
Toplam Masraflar 100,00 610,4 617,4
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Balik geliri ortalama 676,16 bin TL’dir.

Isletmelerin miisilaj sonrasi yillik faaliyet sonuclar incelendiginde gayri safi iiretim degeri ortalama 757
bin TL, gayfi safi hasila 942 bin TL, briit kar 537 bin TL, saf hasila 440 bin TL, elde edilen tarimsal gelir 506 bin
TL, net kar 817 bin TL, nispi kar ise 165 bin TL’dir (Tablo 3.8).

Tablo 3.8. Miisilaj sonrasi incelenen isletmelerin yillik faaliyet sonugclari (bin TL)

Ortalama Standart sapma
Gayri safi liretim degeri 757,00 751,34
Gayri safi hasila 942,16 881,94
Briit kar 536,63 525,63
Saf hasila 439,54 645,04
Tarimsal gelir 505,99 649,88
Net kar 817,42 1028,88
Nispi kar (%) 164,94 99,77

4. SONUC
Bu caligmada miisilajin etkisi altina aldig1 ve ticari balik aveiligi agisindan Marmara Denizi’ndeki en 6nemli

illerden birisi olan Canakkale ilindeki miisilaj olusumunun ticari balik avciligi yapan isletmeler iizerindeki
ekonomik etkilerini degerlendirilmistir

Aragtirma sonuglarina gore, isletmeler sektorel deneyimi yiiksek ve egitim seviyeleri orta diizeyde olan
kisiler tarafindan yonetilmektedir.

Incelenen isletmelerin 2021 yil1 ocak aymnda baslayip temmuz ayinda azalan miisilaj olusumu nedeniyle,
denize ¢ikilan giin sayisinda azalma olmustur. Bu azalma degisken masraflardaki diisiisten kaynakli toplam
masraflar1 azaltmigken, elde edilen net gelirdeki azalma ¢ok daha yiiksek olmustur. Masraflardaki %15
civarindaki diigiis karsisinda gelirde %50’ye yakin bir azalma goriilmiistiir. Ayrica degisken masraflarda azalma
olmasina karsilik alet ekipmanlarda ve teknelerde miisilajdan dolay1 olusan zararlar isletmelerde sonraki yil i¢in
ek masraf meydana gelmesine sebep olmustur.

Giintimiizde ticari balikgilarin karsi karsiya kaldigi riskler; iklim degisikligi basta olmak tizere deniz
ekosistemlerinde meydana gelen bir¢cok degisim, COVID-19 pandemi siireci ve piyasa kosullarina iliskin ¢esitli
stres faktdrlerinin etkisiyle artmustir. Ozellikle Marmara Denizi’nde balik¢ilarin karsilastig1 en énemli risklerin
basinda miisilaj olay1 gelmektedir.

Miisilaj sorununun ¢6ziim yollarmin gelistirilmesi i¢in miisilaj kaynakli risklerin tanimlanmasi ve risk
planinin ortaya konulmasi oldukg¢a 6nemlidir.
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ABSTRACT

Bats are good indicators of the ecological state of natural environments. Djibouti is a country located in the east
of Africa which we can find a biodiversity characteristic of the environment. The climate of Djibouti is generally
hot but the repartition of weather is different from one to another region. The geographical distribution of the
climate is quite interesting: tropical desert on the coast and in the north, while it is semi-desert in the central-
southern highlands. In this way, it was explored how bat distributions vary across Djibouti's ecogeographic areas.
As we know, bats can be find in a specific region: mountain, forests, etc. In the region of Djiboulti, the researchers
who investigated the bat recovered around 12 bats. In order to compare these species, a straightforward scoring
system was used to compare IUCN criteria and their present distributions in Djibouti. In fact, it was hypothesized
that only one species of bats are endangered in Djibouti according to IUCN. In order to assess how human
activities affect negatively the bat species by some process (tourisms, destruction of habitat, etc.) has been
provided in Djibouti. So this has made it possible to set up certain parameters to provide these species: Eco
geographical areas and the conservation status. As far as ours is concerned, this represents a strong point and the
more effective to deepen a little more on this species.

Keywords: Bats, ecogeography, conservation status, IUCN, Djibouti

OZET

Yarasalar, dogal ortamlarin ekolojik durumunun iyi gostergeleridir. Cibuti, Afrika'nin dogusunda yer alan ve
cevreye 0zgii bir biyogesitlilik 6zelligi bulabilecegimiz bir {ilkedir. Cibuti'nin iklimi genellikle sicaktir ancak
havanin dagilimi bolgelere gore farklilik gosterir. iklimin cografi dagilimi oldukga ilgingtir: kiyida ve kuzeyde
tropik ¢oOl, orta-giiney yaylalarinda ise yar1 ¢o6ldiir. Bu sekilde, Cibuti'nin ekocografik bolgelerinde yarasa
dagilimlarinin nasil degistigi arastirildi. Bildigimiz gibi, yarasalar belirli bir bolgede bulunabilir: dag, ormanlar,
vb. Cibuti bolgesinde yarasay1 arastiran arastirmacilar, yaklasik 12 yarasaya rastladi. Bu tiirleri karsilagtirmak
icin, ITUCN kriterlerini ve Cibuti'deki mevcut dagilimlarii karsilastirmak igin basit bir puanlama sistemi

kullanildi. Aslinda, IUCN'ye gore Cibuti'de yalnizca bir yarasa tiirliniin tehlikede oldugu varsayilmistir. Cibuti'de

e
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insan faaliyetlerinin bazi siireclerde (turizm, habitat tahribati vb.) yarasa tiirlerini nasil olumsuz etkiledigini

degerlendirmek i¢in saglanmistir. Bu, bu tiirleri saglamak ig¢in belirli parametrelerin kurulmasini miimkiin
kilmistir: Ekocografik alanlar ve koruma durumu. Bizim agimizdan, bu giiglii bir noktay1 temsil ediyor ve bu tiir

iizerinde biraz daha derinlesmek daha etkili.
Anahtar Kelimeler: Yarasalar, ekocografya, koruma durumu, IUCN, Cibuti
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OZET
Calismada sukkulent Adromischus Maculatus rozet yapraklari kullanilmistir. Adromischus maculatus bodur,

gruplar halinde yapraklar ile rozet olusturan bir sukkulent bir tiirdiir. Genis yapraklari ¢ogu zaman mor sekilli
olup, diiz renkli olan tiirleri de bulunmaktadir. Adromischus maculatus ¢ok yillik olup, gelisimi hizlidir ve bahar
aylarinda ¢igeklenen bitkilerdir. Bakimlari kolay olup ve kurakliga olduk¢a dayaniklidirlar. Adromischus
maculatus siis bitkisi olarak kullanilir. Cogaltim1 yapraklari ile yapilir. Bu ¢alismada Adromischus maculatus
rozet yapraklari eksplant olarak kullanilmistir. Kiiltiir islemi MS temel besin ortami (kontrol) ve farkl
konsantrasyonlarda (0.5; 1.0 ve 2.0 mg/l) TDZ (Thidiazuron) igeren ortamlarda gergeklestirilmistir. Adromischus
maculatus yaprak eksplantlari 2.0 mg/l TDZ igeren besin ortaminda en yiiksek siirgiin sayisi (4.5) ve siirgiin
uzunlugu (0.4 cm) olusturmustur.

Rozet yapraklar ile in vitro ¢ogaltima uygun olan Adromischus maculatus sukkulent tiirdi, farkl alt kiltiirlere
aliarak ¢ogaltilabilir. Boylece ticari olarak tercih edilen bu tiir i¢in alternatif bir ¢ogaltim saglanabilir.

Anahtar kelimeler: Adromischus maculatus, sukkulent, in vitro

IN VITRO SHOOT REGENERATION OF ADROMISCHUS MACULATUS
(Calico Hearts)
ABSTRACT

Succulent rosette leaves of the succulent Adromischus maculatus were used in the study. Adromischus maculatus
is a short succulent variety that forms rosettes with leaves in groups. It has large leaves are often purple in shape,
and there are also flat-colored species. Adromischus maculatus is a perennial, fast growing and flowering plants
in spring. They are easy to care for and very drought tolerance. Adromischus maculatus is used as an ornamental
plant. Production is done by leaves. Rosette leaves of Adromischus maculatus were used as explants in this study.
Culture was carried out in MS basic nutrient medium (control) and different medium of MS TDZ (Thidiazuron)
were supplemented with 0.5, 1.0 and 2.0 mg/l. Adromischus maculatus’ explants had the highest shoot number
and shoot length in 2.0 mg/l TDZ as 4.5 and 0.4 cm, respectively.

Adromischus maculatus succulent variety, which is suitable for in vitro propagation with rosette leaves, can be
propagated in different sub-cultures. So an alternative propagation can be provided for commercially production
for Adromischus maculatus.

Keywords: Adromischus maculatus, succulent, in vitro
INTRODUCTION
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Succulents are plant groups that have low water consumption and store water in their bodies, and have a wide
family and species richness. With these features, it is especially preferred in green area arrangements. Succulents
are plants with high water use efficiency, and although they are specially divided into different groups, they are
generally known as plants that store water in their stems and leaves. (Barth, 2001). Succulents have adapted their
habitus to conditions such as using less water and tolerant high temperatures, and they have the opportunity to
grow in arid climatic conditions (Demir and Yazgan, 1992; Ozcatalbas and Erdogan, 2013; Senol, 2015).
Succulent plant groups, including Adromischus maculatus, are spread over a wide area in the world. Adromischus
maculatus is the most common genus in the Crassulaceae, Cactaceae, Euphorbiaceae family (Senol and Sogut,
2017). Their natural distribution areas are Europe, Asia, Africa and America, and they form a wide variety of
annual and perennial, herbaceous (Fischer, 2000; Eggli, 2003).

Adromischus maculatus product with leaf cuttings. Especially as an alternative to classical production, in vitro
production is possible with its advantages such as rapid production and production in all seasons (Hartman, 1997;
Ozturk, 2021; Ozturk, 2022). Currently, there is no literature studies on this species yet.

The aim of this study is to determine the organogenesis ability of Adromischus maculatus succulent plant in
different nutrient media in vitro conditions. Thus, the potential for in vitro production of this species in
commercial production will be determined.

MATERIALS AND METHOD
The study was carried out in the Tissue Culture Laboratory of the Department of Field Crops, Faculty of

Agriculture, Ege University in 2022. In the study, succulent leaves of Adromischus maculatus were used as
genetic material. Adromischus maculatus leaves were kept in 2.5% NaCIlO (Sodium hypochlorite) and 70% ethyl
alcohol for 4 minutes, washed 3 times with distilled water and sterilization was performed. Cultures were allowed
to grow at 23-25 C° at 1500-2000 lux light intensity. The laboratory experiment was carried out in 2 repetitions
with 2 tubes for each medium, according to the Completely Randomized Plot Design. MS nutrient medium was
used as a control in the study and MS nutrient medium was used as a control and MS medium was supplemented
with 0.5, 1.0, 3.0 mg per liter nutrient media for TDZ in the study.

Regeneration of Adromischus maculatus plantlets were evaluated in terms of shoot number and shoot length. The
means of these characteristics were analyzed using the Totemstat (Acikgoz et al., 2004) program and the means
were compared with the Least Significant Difference (LSD) test according to Steel and Torrie (1980). The in vitro

developmental stages of Adromischus maculatus were given in Figure 1.
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Figure 1. In vitro shoot development stages of Adromischus maculatus
(a-b) In vitro culture of Adromischus maculatus, (c-d) In vitro regenerating of Adromischus maculatus

RESULTS AND DISCUSSION
The plump leaves of Adromischus maculatus MS (control) were cultured in nutrient media containing MS+TDZ

and in vitro regeneration potential was determined. In Table 1, the average number of shoots and shoot length
(cm) and F values of Adromischus maculatus succulent were given. Histograms of shoot number and shoot length
(cm) characteristics were also shown in Figure 2.

Table 1. Mean number of shoots, shoot length (cm) and F values of plump leaf explants of Adromischus maculatus
in different TDZ media

Medium No Medium Shoot number Shoot length (cm)
1 MS (Control) 0.0 0.0
2 MS+0.5 mg/l TDZ 2.5 0.2
3 MS+1.0 mg/l TDZ 0.0 0.0
4 MS+2.0 mg/l TDZ 4.5 0.4
LSDo.0s 1.388 0.139
F 38.000™ 22.000™

**: 0= 0.01 level significant
In Table 1, it is seen that there are statistical differences at p<0.01 significance level between the MS nutrient

medium in terms of shoot number and shoot length (cm) obtained from media containing different TDZ. When
Table 1 is examined in terms of the number of shoots, the nutrient medium containing 2.0 mg TDZ per liter had
the highest mean with 4.5. This medium was followed by medium containing 0.5 mg TDZ per liter with 2.5. In
terms of shoot length, no growth was achieved in MS (control) and 1.0 mg/l TDZ media.

In terms of shoot length, MS+2.0 mg/l TDZ had the highest mean with 0.4 cm. This medium was followed by the
medium containing MS+0.5 mg/l TDZ with 0.2 cm. No shoot length was obtained in MS (control) and 1.0 mg/I
TDZ media. Histograms of shoot number and shoot length (cm) of Adromischus maculatus were given in Figure
2.

EE—————
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Figure 2. Means of shoot number and shoot length (cm) of Adromischus maculatus in different TDZ nutrient
medium

CONCLUSION AND RECOMMENDATIONS

In this study, it was aimed to determine the shoot regeneration abilities of succulent leaves of Adromischus

maculatus under in vitro conditions. 2.0 mg/l TDZ were found to be successful in terms of shoot number and
shoot length. It may be recommended to use medium containing 2.0 mg/l TDZ for shoot regeneration of
Adromischus maculatus. There are no in vitro studies on this plant, and it is important in terms of being a source
for the future studies. This in vitro propagation potential of this variety can be economically utilized in its
commercial production. The shoots can be propagated by sub-culturing.
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OZET
Calisma Ege Universitesi Ziraat Fakiiltesi Tarla Bitkileri Béliimiinde Echeveria elegans Rose sukkulent tiiriiniin

in vitro ¢ogaltimi1 amaciyla 2022 yilinda gergeklestirilmistir. Calismada Echeveria elegans’in rozet yapraklari
kullanilmistir. Echeveria elegans Rose Crassulaceae familyasina ait kurakliga dayanikli bir tirdiir. Dis
yapraklarda eflatun tonlu koyu yesil bir rozet olusturur. Bu giil rozet sekli ile siis bitkisi olarak veya teraryuma
eklenebilir. Bu kullanim yonii ile en ¢ok tercih edilen tiirler arasindadir. Cogaltimi yaprak celikleri ile
gerceklestirilir. Bu ¢alismada Echeveria elegans Rose rozet yapraklart MS (Murashige ve Skoog, 1962) temel
besin ortami (kontrol) ile Kinetinin (0.5; 1.0 ve 3.0 mg/l)’in farkli konsantrasyonlarini igeren besin ortamlarinda
kiiltiire alinmistir. Sonuglar degerlendirildiginde; en ytiksek siirgiin sayisi (2.5) ve siirgiin uzunlugu (0.4 cm) 3.0
mg/l K igeren ortamdan elde edilmistir. Kontrol ve diger ortamlar da gelisim saglanamamustir.

Cok yonlii kullanimi ile degerlendirilen sukkulentler tiirii igerinde yer alan Echeveria Elegans hem siis bitkisi ve
hem de teraryum gibi farkli alanda da kullanilmaktadir. Bu tiiriin in vitro rejenerasyonu ile klasik iiretime bir
alternatif olabilir.

Anahtar kelimeler: Echeveria elegans, in vitro, rejenerasyon
IN VITRO REGENERATION OF ECHEVERIA ELEGANS
ABSTRACT
The study was carried out in in vitro propagation of Echeveria elegans Rose succulent species at Ege University

Faculty of Agriculture, Department of Field Crops in 2022. Rosette leaves of Echeveria elegans were used in the
study. Echeveria elegans is a drought tolerant variety belonging to the Crassulaceae family. External leaves have
a dark green rosette with a purple tone. This rose shape can be used as an ornamental plant or to a terrarium. It is
the most preferred variety towards to use. Production of this plant is carried out with leaf cuttings.

In this study, leaf explants of Echeveria elegans were cultured in MS basic medium and supplemented with
Kinetin (0.5; 1.0 and 3.0 mg/l). When the results were evaluated; the highest shoot number (2.5) and shoot length
(0.4 cm) were obtained from the medium 3.0 mg/l K. There were no improvement for the control and other

medium.
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Echeveria elegans, which is among the succulent’s varieties evaluated with its flexible use, is also used in
different areas such as ornamental plants and terrariums. In vitro production can be an alternative to classical
production.

Keywords: Echeveria elegans, in vitro, regeneration
INTRODUCTION
Succulents, which have many different species in many different families, are used as ornamental plants,

especially with different plant forms and different leaf shapes (Karahan and Angin, 2008; Senol, 2015). Especially
in vertical gardens and landscaping, it is preferred because of its high adaptability to bad environmental conditions
(Lui et al., 2013), as well as its self-renewal (Townshend and Duggie, 2007; Hui, 2011; Senol and Sogut, 2017).
Echeveria elegans succulent species adapt to a wide range of areas, including arid, semi-arid, tropical and
subtropical regions (Demir and Yazgan 1992; Oztan and Arslan, 1992; Karahan et al., 2006). The use of these
species as ornamental plants and they are used in landscaping is also their easy adaptation to the region (Karahan
and Angin, 2008). In addition, these varieties have low water requirement and are drought tolerance (Ozcatalbas
and Erdogan, 2013). This species is easy to grow and is preferred especially in balconies, halls and gardens
because of its pleasant flowers and its beautiful appearance. Echeveria species can be easily propagated by
separating leaf cuttings. Echeveria species could flower a number of times into the year. Flowers have a compact
rosettes of succulent’s fleshy, often brightly colored leaves. Varieties are polycarpic, that they may flower and set
seed many times over the course of their lifetimes. This species needs less water and it is possible to grow it
especially in arid regions. In addition, it is not tolerant to snow and frosts (Yates, 2002; Hazarika, 2006). There
is no literature study on in vitro production of this species, and it can be produced as an alternative to classical
production, especially by determining its regeneration abilities (Suzuki and Nakata, 2001; Ozturk, 2021; Ozturk,
2022).

The aim of this study is to determine organogenesis formation potential of Echeveria elegans succulent plant with
its regeneration abilities in different nutrient media in vitro conditions.

MATERIALS AND METHODS
The study was carried out in 2022 at Ege University, Faculty of Agriculture, Field Crops Department in Tissue

Culture Laboratory in order to determine the in vitro regeneration abilities of rosette leaves of Echeveria elegans
variety. A commercially produced rosette leaves of Echeveria elegans were used as genetic material in the study.
For the surface sterilization of the leaf explants, they were kept in 2.5% NaCIlO (Sodium hypochlorite) for 3
minutes and in 70% ethyl alcohol for 3 minutes, and sterilization was carried out by washing 3 times with distilled
water. Cultures were allowed to grow at 25-26 C° at 1500-2000 lux light intensity for 8 hours’ dark and 16 hours’
light photoperiod. The study was arranged in the Completely Randomized Plot Design with 2 replications. MS
nutrient medium was used as a control in the study and MS medium was supplemented with 0.5, 1.0, 3.0 mg per
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liter nutrient media for Kinetin. Echeveria elegans leaf explants improved in terms of shoot number and shoot
length in nutrient media and observations were made. The means of these characteristics were analyzed using the
Totemstat (Agikgoz et al., 2004) program, and the means were performed using the Least Significant Difference
(LSD) test according to Steel and Torrie (1980). The in vitro culturing steps of Echeveria elegans were given in

Figure 1.

Figure 1. Sterilization and in vitro culture procedure of Echeveria elegans
RESULTS AND DISCUSSION
Echeveria elegans rosette leaves were cultured in 3 different Kinetin-containing media and control in vitro

propagation abilities were determined. In Table 1, shoot number and shoot length (cm) means and F values of
Echeveria elegans rosette leaf explants in 4 different nutrient media were given. The histograms of these features

were shown in Figure 2.

Table 1. Echeveria elegans leaf explants shoot number, shoot length (cm) means and F values in different nutrient

media
Medium No Medium Shoot number Shoot length (cm)
1 MS (Control) 0.0 0.0
2 MS+0.5 mg/l K 0.0 0.0
3 MS+1.0 mg/l K 0.0 0.0
4 MS+3.0 mg/l K 2.5 0.4
LSDo.05 0.981 0.098
F 25.000™ 49.000™

**: 0= 0.01 level significant
When the F values of study Echeveria elegans leaf explants are examined in 4 different nutrient media in Table

1, a statistical difference is observed at p<0.01 in terms of shoot number and shoot length (cm). In terms of the
number of shoots, the highest mean was obtained with 2.5 in media containing 3.0 mg K per liter.

For shoot length, the media containing MS+3.0 mg/l Kinetin was found to be the highest as 0.4 cm. In terms of
shoot number and shoot length, no growth was achieved in Control (MS), 0.5 mg/l K and 1.0 mg/l K media.

Histograms of shoot number and shoot length (cm) of Echeveria elegans were given in Figure 2.

EE—————
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Figure 2. Means of shoot number and shoot length (cm) of Echeveria elegans in different nutrient media
CONCLUSION

In this study, the organogenesis of leaf explants of Echeveria elegans plant in vitro were investigated; medium
containing MS+3.0 mg/l Kinetin was found to be successful in terms of shoot number and shoot length. The
shoots obtained from this medium can be propagated for root and shoot development by taking them into nutrient
media containing auxin. Or root and shoot development potentials can be maintained in nutrient media containing
different cytokinins. Thus, commercial production of this species can be achieved.
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OZET
Asphodelaceae familyasi iginde yer alan, skulent bir bitki tiiri olan, % 99 su, polisakkarit, seker, organik

asit, sterol, enzim, hormon, vitamin ve mineraller iceren Aloe vera (Aloe Barbadensis Miller)’ nin ana maddesi
Aloe vera jelidir ve genel olarak kozmetik ve tibbi amaglar i¢in kullanilmaktadir. Bu igeriginden dolay1
anjiyojenik, mitojenik, epitel hiicrelerin biiyiimesinde ve hiicrelerin ¢cogalmasinda uyarici bir etkiye sahiptir. Aloe
vera, i¢eriginde bulundurdugu glukomannan ve giberellin hormonu ile fibroplast iizerinde bulunan bazi biiylime
reseptorleri tetikleyerek ve kollajen sentezini artirarak yaralarin daha erken iyilesmesini saglar. Ayrica Aloe vera
gidanin kalitesini iyilestirmek ve raf dmriinii arttirmak {lizere gidalarda katki maddesi ve dogal yenilebilir film ve
kaplama materyali olarak da degerlendirilmektedir. Antioksidan ve antimikrobiyal 6zelligi ile 6n plana ¢gikan Aleo
vera jel olarak meyve ve sebzelerde solunum hizin1 ve agirlik kaybini azaltarak depolama ve pazarlama siiresinin
uzatilmasina dair etkili bir uygulama olarak bir¢ok meyve tiirlinde kullanilmaktadir.
Anahtar kelimeler: Aloe vera, meyve kalitesi, raf 6mrii, muhafaza, film ve kaplama
ALOE VERA AND MECHANISM OF EFFECT IN PLANTS

ABSTRACT

The main ingredient of Aloe Barbadensis Miller, a sculent plant species in the Asphodelaceae family,
containing 99% water, polysaccharides, sugar, organic acids, sterols, enzymes, hormones, vitamins and minerals,
is Aloe vera gel and used for cosmetic and medicinal purposes. Due to this content, it has an angiogenic,
mitogenic, stimulating effect on the growth and proliferation of epithelial cells. Aloe vera, with its glucomannan
and gibberellin hormones, triggers some growth receptors on the fibroblast and increases collagen synthesis,
allowing wounds to heal earlier. Morever, Aloe vera is also used as a food additive and natural edible film and
coating material to improve food quality and increase shelf life. Aloe vera gel, which stands out with its
antioxidant and antimicrobial properties, is used in many fruit species as an effective application for extending
storage and marketing time by reducing respiration rate and weight loss in fruits and vegetables.
Keywords: Aloe vera, fruit quality, shelf life, preservation, film and coating
-
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1. GIRIS

Aloe vera (Aloe Barbadensis Miller) skulent tiirde bir bitki olup Anavatani; Afrika, Arap Yarimadasi ve
Hint Okyanusu Adalaridir. Gergeklesen degisiklerle birlikte son zamanlarda Asphodelaceae familyasi i¢inde yer
almistir. Aloe kelimesi Yunan kokenli bir kelime olup; Arapga “alloeh/alloek” yada Ibranice “allal” kelimelerinde
tiiredigi distiniilmektedir. “Vera” kelimesi Latince kdkenli olup, Arapga’ da hakiki (gercek) anlamina gelen
“wahre” kelimesinden tiiretilmistir. Yaprak sekli kilica benzediginden halk arasinda kullanilan ad1 arapgada saber
anlamma gelen kili¢ kelimesinden tiiremis ve Anadoluda sarisabir olarak dile getirilmektedir. Tiirkiye de
genellikle Antalya’nin Demre il¢esinde ve giineybati sahillerinde dogal olarak yetistirilmektedir (Abbasi vd.,
2019).

Aloe vera saglik bakimindan bir¢ok yarari olan bir bitki olup ayni zamanda suludur. Bir¢ok hastaligin
ve durumun tedavisi i¢in alternatif tipta kullanilmistir. Sicak ve kuru iklimlerde yetisir ayn1 zamanda kaktiise
benzer bir bitkidir. Aloe vera’nin ana maddesi aloe vera jeli olup, genel olarak kozmetik ve tibbi amaglar i¢in
kullanilir. Yapraklarinda en az 160 temel bilesen olan, farkli uzunluklardaki rozet goriiniimiinde kalin, dikenli ve
etli yapraklari, bitkinin sert govdesine tutunmus durumdadir. Aloe vera’nin altindaki yapraklar soyuldukga geriye
kalan 25-30 cm’e kadar uzun olan odunsu bir gévde iizerinde 25’e yakin sikismis durumda dikey yapraklar yer
alir(Zeybek ve Haksel, 2011). Aloe vera’nin yapragini mikroskopla inceledigimizde epidermis, klorenkima,
damar demetleri ve renksiz i¢ parankima dokusundan olustugunu gérmekteyiz. Aloe veranin biinyesinde bulunan
ve seffaf, yapiskan kismina jel, sudoku veya mezofil denir. Yapragin kabuk kismi ile i¢ kismi arasinda kalan
kismina ve yaprak c¢eperini biitiiniiyle kaplayan yaprak demetleri bulunur.(Upton vd., 2012). Aloe vera’nin boyu
genellikle 15-50 cm, kilosu ise 1.5-2 kg arasinda olup, bazi durumlarda degisim gosterilebilir. Kokii giiglii, agik
kahverengi ve lifli dokuya sahip olup ¢icekleri ise sar1 ve kirmizi tonlarindadir. Ayn1 zamanda bolca tohum iceren
meyveye sahiptir. Yapraklar: dikensi, etli ve kalin olup, 3 katmandan olusmaktadir;

1. %99’u su geriye kalan kismi ise glukomannanlar, amino asitler, lipitler, steroller ve vitamin olan seffaf

bir jeldir.

2. Aci sari olan antrakinonlar ve glikozitler igeren orta lateks tabakasi bulunur.

3. Dis faktorlerden koruyan, karbonhidrat ve protein sentezleyebilen, 15-20 tane hiicreden olusan dis

tarafta kalin bir kabuk tabaka ve bu kabuk tabakanin icerisinde nisasta ve su bulunmaktadir (Anonim,
20233).

2. Aloe Vera’ min Genel Ozellikleri
2.1. Aloe Vera’nin Aktif Bilesikleri

Aloe vera biinyesinde bir ¢ok bileseni barindirir. Bunlarda bir kag1 vitamin, enzim, mineral, seker, lignin,

saponin, salisilik asit ve aminoasitlerin bulundugu 77 aktif bilesiktir(Tiirsen ve Tiirsen, 2014).

2.1.1. Amino asitler:

EE———,—————
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Viicut icin ¢ok fazla 6nem arz eden aminoasitler proteinlerin yapitaslarindadir. Insanlar icin gerekli olan
ve Aloe vera biinyesinde bulunan 22 tane aminoasitten 20 tanesini, esansiyel olan aminoasitten ise 8 tanesinden
7 tanesini sentezleyebilmektedir. Genel olarak aminoasitlere alanin, arginin, aspartik asit, glutamik asit, histidin,

hidroksiprolin, izoldsin, lisin, metiyonin, fenilalanin, prolin, treonin, tirozin ve valin 6rnek olarak gosterilebilir.

Aloe Vera igerisinde yer alan ve besinleri katalizleyen (besinleri yapitaglarina kadar yikilmasi) ve bu

2.1.2. Enzimler:
kataliz {riinlerinin viicut tarafindan emilmesinde enzimler gorev almaktadir. Bu enzimler sunlardir; alkalin

fosfataz, amilaz, karboksi peptidaz, katalaz, seliilaz, lipaz ve peroksidaz.
Aloe Vera bitkisinde oksin ve giberellin yani biiyiime hormonlar1 bulunmaktadir. Bunlarda yara iyilestirici

2.1.3. Hormonlar:
ve antienflamatuvar (iltihabi reaksiyonu onleyici) 6zelliklerini tasimaktadir.
2.1.4. Vitaminler:
Bitkinin sivisinda, serbest radikallere (eslesmemis elektronu olan atom, molekiil veya iyonlar) karsi
antioksidan 6zellik gosteren A, C ve E vitaminleri, alyuvar iiretiminde énemli yer tutan B12 vitamini ve kan
hiicrelerinin gelisimi agisindan 6nemli bir yere sahip folik asit bulunmaktadir. Aloe Vera’nin biinyesinde bulunan

diger vitaminler; B1, B2, B6, B12, C, B-karoten, folik asit, kolin, a-tokoferol’dir.

2.1.5. Mineraller:

Bitkinin 6zsuyunda, sagligimiz i¢in ihtiya¢ duyulan ve disaridan alinmasi gereken kalsiyum, sodyum,
potasyum, bakir, demir, magnezyum ve ¢inko gibi mineral bulunmaktadir.

2.1.6. Antrakinonlar:

Her seyden once tibbi 6neme sahip ve yapraklarin 6zsuyunda yer alan, basta aloin ve barboloin olmak
iizere aloetik asit, antrasin ve resistanol gibi antrakinonlar bitkinin en 6nemli bilesenleridir. Antrokinonlar az olan
seviyelerde agri1 kesici, yliksek seviyelerde ise toksik etki gostermektedir. Fareler ilizerinde yapilan bazi

deneylerde 16semi hastaligina tedavi i¢in adeta umut 15181 olmustur. S6z konusu bilesenlerin ayrica laksatif bir
etkiye sahip oldugu tespit edilmistir.
2.1.7. Steroller:
Steroller, bitki igerisinde bulunan antienflamatuvar 6zellikteki kimyasallar olup, bitki biinyesinde 4 farkl
(kolesterol, lupeol, b-sitosterol ve kampesterol) tipini barindirmaktadir. Bunlar mikrop onleyici, agr1 kesici,

hiicrelerin asir1 biiylimesinde tedavi amacli olarak kullanilmaktadir (Surjushe vd., 2008).
Ayrica bitkide salisilik ve saponinler kimyasallar1 mevcut olup;salisilik antienflamatuvar ve antibakteriyal

2.1.8. Diger:
ozelliklerine sahip iken, saponinler sabunsu yapida kimyasallar olup gnel olarak temizleyici etkilere sahiptirler

Lignin, potasyum sorbat, salisilik asit, iirik asit diger aktif bilesiklerdendir (Candas, 2003).

2.2. Yara lyilestirici Etkisi
T —
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Aloe vera en yaygin olarak kullanig sekli cilde siiriilmesi olarak bilinmektedir. Ge¢misten giiniimiize kadar
gecen zamanda genellikle yaniklar ve yaralar i¢in kullanilmistir. Yaniklarin iyilesme siiresini en aza indirebilmek
icin oldukgea etkili bir ilagtir.

A. verajelinde yara iyilestirmede etkili olan bilesenler, i¢erigindeki polisakkarit, seker, organik asit, sterol,
enzim, hormon, vitamin ve mineraller gibi etkenlerin birlikte gosterdigi aktiviteye dayandirilmaktadir. Hiicre
yenilenmesi ve yara iyilesmesinde etkili olan bu bilesenler; anjiyojenik, mitojenik, epitel hiicrelerin biiyiimesinde
ve hiicrelerin cogalmasinda uyaric bir etkiye sahiptir (Motykie vd., 2004).

Aloe vera, glukomannan ve giberellin hormonunu igermektedir. Bu hormanlar fibroplast iizerinde bulunan
baz1 biiylime reseptorleri tetikler ve daha sonra bunlarla etkilesime geger. Bu etkilesim kollajen sentezini
artirmaktadir. Buda yaralarin daha erken iyilesmesini saglar. (Hashemi vd., 2015).

Yara iyilestirmede etkili jel bilesenleri; Sakkaritler, Glikoproteinler, Aminoasitler, Steroller, Giberelin ve

Oksinler, Bradikininaz, Elektrolitler ve Vitaminler, Antrakinon, Saponin ve Lignin’dir.
2.3. Aloe Vera Suyunun Besin Degerleri

Aloe vera suyu kendi icerisinde bolca besinle doludur. insan viicudunun ihtiya¢ duydugu gerekli vitamin
ve mineralleri igerir. Asagidaki bilesenler Aloe vera suyu igerisinde elverisli bir sekilde yer alir:
e C, AveE vitamini
e Beta karoten
e Folik asit
e Kalsiyum
e Magnhezyum

2.4. Aloe Vera'nin Insan Saghgi Uzerine Etkileri

2.4.1. Aloe Vera'min Insan Saghgina Faydalart

e Aloe vera faydalari, asagidakileri icerir:

e Yaralarin hizli iyilesmesini saglar.

e Cilt korumasina oldukga faydasi vardir.

e Bocek isirigi bolgelerinin rahatlatilmasi saglanir.
e |ltihap dnleyici bir etkisi vardir.

e Sindirimi diizenler ve yardimci olur.

e  Kabizhiga karsi ¢c6zim saglar.

e Karaciger saghgina destek verir (Anonim, 2023b).
2.4.2. Aloe Vera'min Insan Saghgina Zararlart

o  Ciltte alerji olusturabilir.

e ishala davetiye cikarir.

EE———,—————
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e Diistk kan sekerine sebep olur (Anonim, 2023b).
2.5. Gida Sanayinde Aloe Vera’nin Kullanimi
Sifali bir bitki olan ve binlerce yildir kullanilan Aloe barbadensis Miller (Aloe vera) dogal iyilestirici
ozellikleri genis captadir. Cesitli vitamin, mineraller, aminoasitler ve enzimler biinyesinde bulundurmasi
sebebiyle ileri derecede besleyici etkilere sahiptir. Aloe vera gidanin kalitesini iyilestirmek ve raf omriinii
arttirmak tizere gidalarda katki maddesi olarak kullanilir. Ayrica dogal yenilebilir film ve kaplama materyali

olarak da degerlendirildigi tespit edilmistir (Kili¢ vd., 2020).
2.6. Son Yillarda One Cikan Kullanim Alanlart

Aloe Vera bitkisinin kullanim alanlar1 son yillarda ilerleyen teknoloji sayesinde artig gostermektedir. Aloe
vera jeli, doku miihendisligi ve biyomedikal alanlarda hiicrelerin yenilenmesi, ¢ogalmasi ve iyilestirilmesine
yardimci olan bilesenleri kendi biinyesinde bulundurur (Gao vd., 2018).

Aloe vera igerisinde bulunan antimikrobiyal ve hiicre yenileyici bazi bilesenler nano fiber yapili dokularda
kullanilarak hem yara iyilestirme hem yara bolgesinde olusacak enfeksiyonlar1 gidermede etkilidir. Ayrica
pansuman ve yara Oetiisii malzemelerinin kullaniminda da yararlanilmaktadir (Koga vd., 2018).

Yine son yillarda yapilan arastirmalarda; Aloe vera jelinin mikro enkopsiilasyon yontemi ile jelin
icerisindeki bazi bilesenler kullanilarak giinliik giysilerde cilt hastaliklarina sebeb olan rahatsizliklarin giderilmesi
icin kullanilmaktadir. Ayrica Aloe vera yaprak biitiinii bilinyesindeki bilesenlerle oldukge etkili bir
antibakteriyeldir. (Pereira vd., 2014).

3. Aloe Vera Jel Kaplama

Dogal uygulamalardan bazilar1 yenilebilir film kaplamalardir. Yenilebilir film ve kaplamalar, gidalarda
kalite kayiplarmin 6niine ge¢mek ve raf Omriinii daha fazla uzatmak i¢in {irlinlin yiizeyinde ya da {riiniin
bilesenleri arasinda olugmus, ince tabakali, iiriinle ile birlikte yenilebilen, sentetik olmayan dogal kaynaklardan
elde edilen maddelerdir. Bu film kaplamalarin bazilar1 Aloe Vera (AV) jel kaplama ve putresin uygulamasidir
(Oguzhan Yildiz ve Yangilar, 2016).

AV jel dogal bir polimer olup polisakkaritlerden olugmaktadir. Meyve ve sebzelerde solunum hizini ve
agirlik kaybini azaltan bir kaplama materyalidir. Antioksidan ve antimikrobiyal 6zelligi ile iiriinlerin raf dmriinii
uzatmaktadir (Nicolau-Lapena ve ark., 2021).

4. Sonug ve Oneriler

Sonug olarak yapilan bazi bilimsel arastirmalar, Aloe Vera’nin igerisinde bulunan ve insan sagligi
acisindan insanlarin ihtiya¢ duydugu bir ¢ok faydali bilegeni biinyesinde bulundurdugu tespit edilmistir.

Bitkinin 6zellikle yara iyilestirme giicii ve hiz1 gozle goriilebilir bir sekilde karsimiza ¢ikmaktadir. Aloe
Vera suyu igerisinde insan viicudunun ihtiya¢ duydugu vitamin ve mineraller mevcut olup, bunlar bolca besin ile

doludur.
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Aloe Vera bitkisinin kullanim alanlar1 son yillarda ilerleyen teknoloji sayesinde artis gostermektedir. Aloe
vera jeli, doku miihendisligi ve biyomedikal alanlarda hiicrelerin yenilenmesi, ¢ogalmasi ve iyilestirilmesine
yardimci olan bilesenleri kendi blinyesinde bulundurur.
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OZET

Haziran - Ekim aylar1 arasinda yapilan hasadi ile yil boyu pazar tezgahlarinda gorebildigimiz armut,
Rosaceae familyasindan Pyrus cinsi igerisinde yer alir. Dogu Asya, Orta Asya, Akdeniz havzasi ve Avrupa armut
tiirleri olarak ayrilan ¢ok sayida tiirii bulunmaktadir. Kendi dogal haline birakildiginda dik ve kuvvetli gelisim
gosteren ve 13 metre kadar boy yapabilen ve tepeye dogru genisleyen agag yapisina sahip olan armut agaci 4-7
yaslarinda meyve vermeye baslar. Bu aga¢ yapisi1 ve genclik kisirliginin uzun olmast armut yetistiriciliginde en
onemli problemlerdendir. Celikle ¢ogaltilmasina ragmen genellikle fidan iiretimi as1 ile ger¢ceklesmektedir. Bu
nedenle kullanilan ana¢ aga¢ boyunu kontrol etmek, meyvede kaliteyi artirmak, erkencilik saglamak ve hastalik
zararlilara dayaniklilik gibi 6zellikleri ile dnem arz emektedir. Bu amaglara hizmet etmek i¢in farkli 6zelliklere
sahip, Fox Farhold, OHF 333 ve Quince anaglar1 gibi birgok anag gelistirilmistir. Bu ¢alismada bu anaglarin
ozellikleri ile ilgili bilgiler yer almaktadir.

Anahtar kelimeler: Armut, anag, bodur meyvecilik, OHF 333, Quince
PEAR ROOTS AND USE IN MODERN FRUIT GROWING
ABSTRACT

The pear, which we can see on the marketing throughout the year with its harvest done between June and
October, is included in the Pyrus genus from the Rosaceae family. There are many species of pear in East Asia,
Central Asia, Mediterranean basin and Europe. The pear tree, which naturally grows upright and vigorously, can
grow up to 13 meters in height and has a tree structure that expands towards the top, begins to bear fruit at the
age of 4-7 years. This tree structure and long youth sterility are the most important problems in pear cultivation.
Although it is propagated by cuttings, the seedlings are usually produced by grafting. For this reason, the rootstock
used is important with its properties such as controlling the tree height, increasing the quality of the fruit,
providing earliness and resistance to disease and pests. Many rootstocks with different characteristics such as Fox
Farhold, OHF 333 and Quince rootstocks have been developed to ensure these purposes. In this study, there is
information about the characteristics of these rootstocks.

Keywords: Pear, rootstock, dwarf fruiting, OHF 333, Quince
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GIRI

STiim diinyada {iretilip tiiketilen ve yaz sonundan ekim ayina kadar hasadi yapilan armut, Rosaceae
familyasindan Pyrus cinsi igerisinde yer alir. Dogu Asya, Orta Asya, Akdeniz havzasi ve Avrupa armut tiirleri
olarak ayrilan ¢ok sayida tiirti bulunmaktadir. Bu tiirlerden bazilar1 anag olarak degerlendirilirken, kiiltiire alinmis
tiir olan Pyrus communis L. tiiketim i¢in kullanilmaktadir ve bu tiir i¢inde yaklagik 3000 armut cesidi
bulunmaktadir (Serttas ve Oztiirk, 2020).

Asya'nin kiy1 ve hafif iliman kesimleri, Kuzey Afrika ve Avrupa cografyasinda 6zgili bir meyve tiirii olan
armut, her iki yar1 kiirenin 1liman iklim kusag1 iizerinde yer alan bolgelerde yetistirilmektedir. 13 metre kadar boy
yapabilen ulagan ve tepeye dogru genisleyen uzun ve dik bir aga¢ yapisina sahip olan armut agaci 50-75 yil
arasinda bir yagsam siiresine sahiptir ve dikildikten sonra 4-7 yil arasinda meyve vermeye baslar. Bir armut agaci
8-10 yaslarindayken 25-50 kg meyve verebilir. Armut meyveleri genellikle taze, konserve, meyve
suyu veya kurutulmusg halde tiiketilirken, agact mobilya ve yiiksek kaliteli nefesli ahsap miizik aletlerinin
iiretiminde tercih edilen malzemedir. 13 metre kadar boy yapabilen ulasan ve tepeye dogru genisleyen uzun ve
dik bir aga¢ yapisina sahip olan armut agaci 50-75 yil arasinda bir yasam siiresine sahiptir ve dikildikten sonra 4-
7 yil arasinda meyve vermeye baslar. Bir armut agaci 8-10 yaslarindayken 25-50 kg meyve verebilir.

Armut A, B1, B2, K vitaminlerini ve bol miktarda C vitamini igerir ve potasyum agisindan ¢ok zengindir ve
viicutta su dengesinin korunmasina ve yiiksek tansiyonun énlenmesine yardimci olur. Ayrica biinyesinde oldukga
yiiksek miktarda lif igerir, buda sindirimi kolaylastirir. Armut agaci 1lik, derin, 1yi drene edilmis tinli toprag sever
ayrica besin maddelerince zengin topraklarda yetistirilmelidir. Haziran aymnin baslarinda baslayan hasat, ekim
aymin sonlaria kadar devam eder. Bu sebeple pazar tezgahlarinda armudu yaz aylarindan sonbahar aylarina
kadar géormek miimkiindiir.

Genel Degerlendirme
Tiirkiye 2020 yili armut tretimi toplam 545,6 bin tondur ve bir dnceki yila gore %2,8 oraninda artig

saglanmustir. Uretimde sirasiyla ilk siralarda Bursa, Antalya ve Sakarya gelmektedir. 2020/2021° de kendine
yeterlilik %119,1’e yiikselmistir. Diinya genelinde bir dnceki yila gére armut dikim alan1 %6,8 oraninda azalmig
olup ayni zamanda {iretim miktar1 23,1 milyon tona gerilemistir. En biiyiik ihracat¢1 konumunda Cin bulunurken
en biiyiik ithalat¢1 konumunda Endonezya bulunmaktadir.

Armut’ un insan Saghgma Faydalar
Biinyesinde olduk¢a bol miktarda lif, antioksidan, vitamin ve mineral i¢eren bir meyvedir. Armut un insan

sagligina pek ¢ok faydasi vardir. Biinyesinde bulundurdugu lif miktariyla sindirimi kolaylastirir. iltihap énleyici
olup, yiiksek tansiyonu engellemeye yardimcidir. C vitamininden zengin bir meyve olan armut, bagisiklik
sistemini giiclendirir. Kas ve kalp sagligin1 koruyan potasyum igerigince zengindir. Armutun iceriginde yer alan

hidroksisinnamik asit, akciger ve mide kanserinin gelisimini engellemeye katki saglayabilir. Saglikli bir kemik
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dokusu i¢in gerekli olan K vitamininden bolca igerir. Biiylik bir armutla giinliik K vitamini ihtiyacinizin tamamini
karsilayabilirsiniz. Kan sekerini yavas yavas yiikseltip yavas yavas diisiirmesinin etkeni lif agisindan zengin bir
meyve olmasidir. Buna ragmen glisemik indeksi diisiiktiir (Anonim, 2023b).

Armut Anaclari
Fox 11
Standart E-70 anacinda yetisen orta kuvvetli bir fide anacidir. Topraga iyi tutunmus bir kok sistemine sahiptir.

Cesitli toprak tiplerine uyum saglamasi ile birlikte pH s1 yiiksek kiregli topraklara karsi direnci oldukea iyidir.
Cogu armut ¢esidiyle uyusmasi iyidir ve ¢esidin verimini artirma etkisine sahiptir. Bu, Prof. Marangoni tarafindan
Bologna'da yapilan Pyruscommunis seleksiyonudur. Orta ila yiiksek giicii destekler. Farkli araziler i¢in uygundur.
Kiregli topraklar i¢in de uygundur. Tiim ¢esitlerde iyi verime sahip oldugu kanitlanmis yeni bir anagtir (Anonim,
2023a).
Farhold 40

Ideal ve uyum saglayabildigi toprak gesitleri; organik maddece zengin, iyi drene edilmis ve pH’ 1 yiiksek olan
topraklardir. Ates yanikligina (Erwinia amylowora) dayaniklidir ve armut yanikligini tolere eder. Avrupa menseli
armut ¢esitleri ile uyumludur. Meyve verimi ve kalitesi lizerinde 6nemli bir etkiye sahiptir. BA 29' dan biraz daha

dayaniklidir ve orta siklikta dikimler i¢in taban olarak uygundur. (Anonim, 2023a).

OHF 333

Old Home ve Farmigdale armut ¢esitlerinin ¢aprazlanmasiyla olugsmustur. Yar1 bodur bir anagtir ve standart
bir armut fide anacinin U-60 ic¢inde bir tag kalinlig1 olusturur. Ates yanikligina dayanikli, armut yanikliina ve
unlu bocegine duyarhidir. Kire¢ miktarmin fazla oldugu topraklarda bu anag¢ tercih edilmemelidir ve agir
topraklarda bu anag kismi olarak dayaniklidir (Anonim, 2023a).

Bu, orada yetistirilen ¢esidin verimi iizerinde olumlu bir etkiye sahiptir. Erken meyve vermede ayva anaci
kadar etkili degildir. Fide anaci 6zelligine sahip OHF 40, OHF-87 ve OHF-97 anaglar1 bulunmaktadir. Bu anag
tizerine asili ¢esitlerle dikilen bahgelerde sira arasi 3-3,5 m, sira arast 5 m birakilmalidir. Halat sekillendirme

sistemi kullanildiginda, sira dikim mesafesi 1.2m, 1.5m'ye diisiiriiliir (Anonim, 2023a).
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Orta kuvvetli bir ana¢ olup, standart bir anagtan E-70 oraninda ta¢ olusturur. Agir, su emen topraklarda
tercihiniz olmamalidir. Kiregli topraklara direnci diisiiktiir fakat pH derecesi yiiksektir. Immolate'e karsi tam
bagisiklik saglanirken Tersine Oliime kars1 ise kismen bagisiklidir. Nematod ve bitki viral hastaliklarina kars1
hassastir. BA 29'dan daha giiglii ve derin kok sistemine sahip olmasina ragmen bazi ¢esitlerde verim ve meyve
iriligi zayiftir (Oztiirk, 2019).

1.1.1. Quince A

Yiizeysel kok sistemli, orta kuvvette bir ayva anacidir. Kok kanserine (Agrobacterium tumefaciens)
dayaniklidir ve ates yanikligina kars1 hassastir. Yeralt1 sularina ve kirecine orta derecede dayaniklidir. Sonug
olarak, ¢esitlilik erken meyve verir. Sik dikim i¢in uygundur. Basta Williams olmak iizere baz1 armut ¢esitlerinde

as1 uyusmazligi olusabileceginden ara anag kullanilmalidir (Anonim, 2023a).
1.1.2. OHF 87
Anag orta kuvvete olup, tohum anacinin %70-80 oraninda ta¢ yapar, kiregli ve yiliksek pH’l1 topraklarda iyi

uyum gosterir. Ates yamkligi, kahverengi kok ¢iiriikliigii ve pear decline hastaligma dayaniklidir. Uzerine
asilanan ¢esidin meyve kalitesi ve verimine olumlu bir etkiye sahiptir (Anonim, 2023a).

1.1.3.Sonuc ve Oneriler
Kiiltiir armut tiirlerinin anavatan1 Anadolu ve ¢evresidir. Cin, Italya ve Amerika Birlesik Devletleri diinya

armut tretimini etkilemektedir. Tiirkiye adet armut ile yilizOl¢iimii bakimindan diinyada dordiincii sirada yer
almasina ragmen iiretim agisindan bu basariy1r yakalayamamistir. Armutta goriilen siddetli ates yanikligi
nedeniyle liretimimiz diigmeye basladi. Bunu olumsuzlugun 6niine ge¢gmek icin etkin bir miicadele yapilarak ates
yanikligina dayanikli cesitler kullanilmalidir. Armut ¢esitlerinin sayist giiniimiizde diinya genelinde 5000’in
tizerindedir. 640 cesidi ise lilkemizde bulunmaktadir. Ancak yiiksek ticari degere sahip ve kalite ile verim
acisindan simirli sayida ¢esitleri bulunmaktadir.

Armut ¢esitleri kismen veya tamamen kendi kendine verimlidir. Tozlayic1 ¢esit kullanilarak diizenli ve
bol iiriin elde edilir. Tozlayic1 gesitti secerken, ana cesit ile ayn1 zamanda ¢igek actigindan emin olun. Ayrica
tozlayici gesit her yil ¢icek vermeli ve herhangi bir periyodisite gdstermemelidir. Bir tozlayici gesit i¢in ideal -
15'te bahgede 'lik bir orandir. Délleyici ¢esidin esas gesitle arasindaki mesafe 15 metreden fazla olmadan dikim

planlamas1 yapilir.
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OZET

Yem bitkilerinin kraligesi olarak tanimlanan yonca bitkisi hayvansal liretimde kullanilmak amaciyla yetistiriciligi
yapilan yem bitkileri icerisinde en ¢ok tercih edilen ve iiretimde olduk¢a yaygin yer verilen bir bitkidir. Tek ve
cok yillik cesitleri bulunan yoncanin, bazi c¢esitleri otlatmaya dayanikli, ekim ndbetinde oldukca faydali ve
erozyon kontroliinde de 6nemli derecede etkindir. Yoncanin iilkemizde yaklasik 30 tiirii bulunmaktadir ve tarimi
yapilan hemen hemen tiim yem bitkilerinden daha yiiksek bir yem degerine sahiptir. Yonca ¢ok yillik bir yem
bitkisi olup iyi bakim sartlarinda uzun yillar verimli sekilde yetistiriciligi yapilabilmektedir. Bu arastirma 2019-
2020 yetistirme sezonunda Gaziantep ili Araban ilgesinde ¢ift¢i arazisinde Prosementi yonca (Medicago sativa
L.) ¢esidi kullamilarak yiiriitiilmiistiir. Arastirmada yonca iki farkli dénemde (giceklenme Oncesi ve tam
ciceklenme donemi) ve her donem igin giin icerisinde ii¢ farkli zamanda (sabah, 6gle ve aksam) bicilmistir.
Calisma tesadiif bloklarinda faktoriyel deneme desenine gore kurulmustur. Denemede ham protein orani, ham kiil
orani, NDF orani, ADF orani, nispi yem degeri, sindirilebilir enerji ve metabolik enerji degerleri incelenmistir.
Arastirma sonuglaria gore; ¢igeklenme dncesi yapilan bicimde ot kalitesinin daha yiiksek oldugu belirlenmistir.
Ayrica giin iginde farkli zamanlarda yapilan bi¢imlerde elde edilen otta fotosentetik iirlinlerin dagiliminda
farklilik oldugu goriilmiistiir.

Anahtar Kelimeler: Yonca, Ham Protein Orani, Yem Degeri, NDF ve ADF Oran.

EFFECTS OF CUTTING PERIOD AND CUTTING TIME OF ALFALFA (Medicago sativa L.) ON
FEED QUALITY
ABSTRACT
The alfalfa which is defined as the queen of forage plants, is the most preferred and widely used forage plant
grown for use in animal production. Alfalfa, which is found in annual and perennial varieties, is resistant to
grazing in some varieties, is very useful in planting surveillance and is also significantly effective in erosion

control. There are about 30 species of alfalfa and it has some higher forage properties than almost all forage crops
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cultivated. Alfalfa is a perennial forage plant and can be protected efficiently for many years under good care
conditions. This research was carried out in 2019-2020 years with Prosementi alfalfa (Medicago sativa L.) cultivar
on farmer's land in Araban district of Gaziantep province. In the study, alfalfa was harvested in two different
periods (before and after flowering) and three different times during the day (morning, noon and evening) for
each period. It was established according to factorial arrangement in randomised complete block design (RCBD).
Crude protein ratio, crude ash ratio, NDF ratio, ADF ratio, relative feed value, digestible energy and metabolic
energy values are determined in the experiment. According to the research results; it was determined that the hay
quality was higher in the cutting before flowering. In addition, it has been observed that there is a difference in
the distribution of photosynthetic products in the hay obtained in the cutting at different times during the day.

Keywords: Alfalfa, Crude Protein Ratio, Feed Value, NDF and ADF Ratio.
1. GIRIS

Genis adaptasyon kabiliyetine sahip olan yonca (Medicago sativa L.) iilkemizde ve diinyada kaba yem ihtiyacini
kargilamak i¢in en fazla iiretimi yapilan yem bitkilerindendir. Yoncanin gen merkezinin iilkemiz oldugu ve
yaklagik 3300 yil 6nce Anadolu’da yem bitkisi olarak kullanildig: bildirilmektedir (Hanson ve ark., 1988).
Fabaceae familyasinda yer alan yonca, derin ve gii¢lii kok sistemine sahip ¢ok yillik bir yem bitkisidir (Davis,
1970). Toplamda 62 tiire sahip olan yoncanin 54 tanesi kesin tiir olarak kabul edilmektedir (Lesins ve Gillies,
1972). Barnes and Sheaffer (1995), yoncanin Alaska’da -25°C Kaliforniya’da ise 50°C’de hayatta kalabildigini
bildirmislerdir. Soguk, sicak ve asir1 sicakliklara dayanabilen yonca, hemen hemen Anadolu’nun da her kdsesinde
yetistirilebilmektedir. Igerdigi besin maddeleri, iklim yelpazesinin genis olmasi, veriminin yiiksek olmasi ve farkli
toprak kosullarina uyum saglamasindan dolayr yonca, “yem bitkilerinin kraligesi” olarak anilmaktadir. Yonca
(Medicago sativa L.) trifolieca (liggiil benzerleri) oymagina mensup yaklasik 50 tiirii kapsamaktadir. Bu tiirlerden
10 kadarinin (Adi yonca, sarigigekli yonca, melez yonca, diskvari yonca, zarif yonca, canakvari yonca, piirtiiklii
yonca, benekli yonca, sert tiiylii yonca) yaygin olarak tarimi yapilmaktadir (Gengkan, 1992). Yoncanin ¢ok
ekilmesinin nedeninin kaynaklarda da belirtildigi iizere iklimsel dayaniklilik, morfolojik yeterlilik ve yiiksek
besin degerlerine sahip olmasi 6zelliklerine dayandig: sdylenebilir. Yonca ilk yik 90 cm, ikinci yil ise 135 cm’ye
kadar boy verebilmekte, yapilan ilk bigimde ulasabilecegi en yliksek boya ulagmaktadir (Orak ve Gokkaya, 2014).
Yonca icerdigi protein, mineral, iz elementler ve vitaminler bakimindan dogal olarak kaliteli ot 6zelligi, bununla
beraber seliiloz igeriginin diisiik olmasi nedeniyle de daha kolay sindirim 6zelligi gostermektedir. Hayvan
besleme amaciyla yonca iiretiminde, tarladan hayvan yemi olarak kullanimina kadar biitiin asamalarda verilen
emegin karsiliginin alinmasi ve en yiiksek karliligin elde edilmesi i¢in tarimsal tekniklerin daha ¢ok arastirilmasi
gerekmektedir (Uslu ve Kaya, 2021). Ozellikle iklim isteklerine uygunluk, hasat ve depolama alaninda yapilacak
calismalar 6nemlidir. Yonca tariminda verimlilik ve kalitenin artmasi i¢in tarimsal arastirma ve denemelerin

cogaltilarak uygun tarim teknikleriyle bolgenin 6zelliklerine uygun cesitler iizerine yapilacak tarimlar basaril
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sonuclar verecegi anlagilmaktadir (Uslu ve Kaya, 2020). Karadavut ve ark. (2011), yoncanin fizyolojik
karakterlerinin belirlenmesi ile ilgili yaptigi ¢alismasinda biiyiimenin genetik yap1 yaninda ¢evresel faktorlerinde
etkisinde oldugunu belirtmistir. Bu arastirmanin amaci; ¢ok degerli bir yem bitkisi olan yoncanin yem kalitesi
iizerine Onemli etkileri oldugu bilinen farkli bi¢im zamani uygulamalarinin etkilerini tespit etmektir.
Arastirmamiz bir On c¢alisma niteligindedir. Bundan sonra yapilacak benzer c¢alismalara 6rnek olacagi
diistiiniilmektedir.

2. ARASTIRMA VE BULGULAR

2.1. Deneysel Calismalar

Arastirma, 15 Kasim 2019 tarihinde Gaziantep, Araban, Karatepe mevkisinde ¢ift¢i arazisinde kurulmustur.
Deneme, tesadiif bloklarinda boliinmiis parseller deneme desenine gore 3 tekrarli olarak kurulmustur. Bigim
donemi ana parsellere, bi¢cim saatleri ise alt parsellere gelecek sekilde rastgele dagitilmistir. Ekimler 20 cm sira
araliginda 3 m uzunlugundaki 6 siraya elle yapilmistir. Ekim oran1 dekara 4 kg olmustur. Ekimle beraber 7 kg/da
saf N ve P igerecek sekilde 18.46 kompoze giibre ile taban giibrelemesi yapilmistir. Ornekler arastirmanin ikinci
yilinda alinmistir. Denemede Prosementi yonca ¢esidi kullanilmistir. Yonca ¢igeklenmeden 6nce (CO) ve tam
ciceklenme donemi (TCD) olmak iizere iki farkli donemde ve her donemde sabah saat 6, 6gle saat 12 ve aksam
saat 18 olmak tizere ii¢ farkli zaman diliminde parsellere atilan 50 x 50 cm’lik kuadratlar kullanilarak bigilmistir.
Bigilen numuneler etiivde 70°C’de 48 saat kurutulduktan sonra 1 mm’lik elege sahip degirmende 6giitiilmiistiir.
Aragtirmada, ham protein orani, ham kiil orani, notr ve asit deterjanda ¢oziinmeyen lif (NDF ve ADF) orani, nispi
yem degeri (NYD), sindirilebilir enerji (SE) ve metabolik enerji (ME) degerleri incelenmistir.

Ham protein hesaplamasi Kjeldahl yas yakma yontemine gore toplam azot tayininin belirlenmesinin (Bremner,
1965) ardindan toplam azot degerinin 6,25 ile carpilmasi ile bulunmustur.

NDF ve ADF analizleri Goering ve Van Soest (1970) prosediirlerine goére Ankom cihazi kullanilarak yapilmastir.
Sindirilebilir kuru madde (SKMA) degeri, kuru madde tiiketimi (KMA) degeri ve nispi yem degeri (NYD) NDF
ve ADF analiz sonuglar1 degerlendirilerek asagidaki esitlikler kullanilarak hesaplanmastir.

SKM=88.9-(0.779 x %ADF) (Oddy ve ark., 1983)

SE=10.27 + 0.0428 x (% SKMD) (Fonnesbeck ve ark., 1984)

ME= 0.821 x SE (Mcal kg-1) (Khalil ve ark., 1986)

KMA= 120/ (%NDF) (Sheaffer ve ark., 1995)

NYD= (SKMA x KMA) /1.29 (Sheaffer ve ark.,1995)

Ham kiil oranim1 bulmak i¢in, 6giitiilen kuru ot 6rneklerden ticer gram tartilarak porselen krozeye konmus ve

550°C’ye ayarli firinda beyaz kiil elde edilinceye kadar yakilmistir. Yakma islemi tamamlandiktan sonra ¢ikarilip
tartilmig ve ilk agirlikla son agirlik arasindaki fark toplam kiil orani olarak ele alinmistir (AOAC, 2005). Arastirma
sonucunda tarla denemeleri ve laboratuvar analizlerinden elde edilen verilere JMP7 istatistik paket programi
kullanilarak tesadiif bloklarinda boliinmiis parseller deneme desenine gore varyans analizi uygulanmistir. Analiz
sonuglarina gore istatistiksel olarak énemli ¢ikan ortalamalar arasi farkliliklarin karsilagtirilmasinda LSD ¢oklu
karsilagtirma testi kullanilmigtir.

2.2. Deneysel Sonuglar

Arastirmada ham protein orani, ham kiil oran1 ve NDF oran1 yoniinden elde edilen sonuclara ait ortalamalar

Cizelge 1°de verilmistir.
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Cizelge 1. Yoncanin ham protein, ham kiil ve NDF oranina bicim dénemi ve bicim saatinin etkisi

Bicim Ham Protein Oran1 (%) Ham Kiil Oran1 (%) NDF Oram (%)

Zamani Big¢im Donemi (BD) Bi¢im Donemi (BD) Bi¢im Donemi (BD)

(BZ) cO TCD BS Ort. ¢O |TCD |BSOrt. cO TCD BS Ort.
Sabah 16.9c¢** |16.7cd 16.8 B** 83 |82 8.3 458 cd* [54.8ab 50.3 AB*
Ogle 26.4a 16.4 cd 214 A 77 |83 8.3 39.2d 56.2 a 47.7B
Aksam 20.3b 15.0d 17.6 B 88 |77 8.0 48.8 bc 60.4 a 54.6 A
BD Ort. 21.2 A* 16.1B 83 |81 446B* |57.1A

*%35’e gore 6nemli; **%1’e gore 6nemli

Cizelge 1 incelendiginde ham protein orani yoniinden, bigim dénemi, bi¢im saati ve bi¢gim donemi x bi¢im saati
interaksiyonuna ait ortalamalarin istatistiksel olarak dnemli ¢iktig1r goriilmiistiir. Bicim donemi yoniinden en
yiiksek protein orani ¢igceklenme 6ncesi % 21.2 olarak bulunmustur. Bi¢im saati yoniinden ise en yliksek protein
orani 0gle saatinde yapilan bicimde (% 21.4) elde edilmistir. Ham kiil oran1 yoniinden, bi¢im dénemi, bigim saati
ve bi¢im donemi x bigim saati interaksiyonuna ait ortalamalarin istatistiksel olarak 6nemli ¢ikmadig1 goriilmiistiir.
Bi¢im donemi yoniinden en yiiksek ham kiil orani ¢igeklenme oncesi % 8.3 olarak bulunmustur. Bigim saati
yOniinden ise en yliksek ham kiil oran1 sabah ve §gle saatinde yapilan bigimlerde yine % 8.3 olarak bulunmustur.
Notr deterjanda ¢ozlinemeyen lif (NDF) oran1 yoniinden ise, bicim donemi, bi¢im saati ve bigim donemi x bi¢im
saati interaksiyonuna ait ortalamalarin istatistiksel olarak 6nemli ¢iktig1 goriilmiistiir. Bigim donemi yoniinden en
yiiksek NDF orani tam ¢iceklenme oncesi % 57.1 olarak bulunmustur. Bigim saati yoniinden ise en yiiksek NDF
orani aksam saatinde yapilan bigimde (% 54.6) elde edilmistir.

Aragtirmada NDF orani, sindirilebilir kuru madde alim orani ve sindirilebilir enerji yoniinden elde edilen
sonuglara ait ortalamalar Cizelge 2’de verilmistir.

Cizelge 2. Yoncanin ADF, KMS oram ve SE degeri iizerine bicim donemi ve bicim saatinin etkisi

Bicim ADF ORANI (%) SKMA ORANI (%) SE (Mcal kg1
Zamant Bi¢im Donemi (BD) Bigim Donemi (BD) Bigim Donemi (BD)
(BZ) cO CD BS Ort. cO CD BS Ort. cO CD BS Ort.
Sabah 31.1b* |348b 33.0B* 64.6 b* 61.8b 63.2 B** 3.0 2.9 3.0
Ogle 24.7¢ 33.0b 289C 70.0a 63.2b 66.4 A 3.3 3.0 3.1
Aksam 30.6b 43.6a 37.1A 65.0b 549c¢ 60.0 C 3.1 2.6 2.8
BD Ort. 28.8B* |37.1A 66.4 A* |60.0B 3.1A* |28B

*%S5’e gore onemli; **%1’e gore 6nemli

Cizelge 2 incelendiginde, asit deterjanda ¢oziinemeyen lif (ADF) oran1 yoniinden, bi¢im dénemi, bi¢im saati ve
bi¢im donemi x bigim saati interaksiyonuna ait ortalamalarin istatistiksel olarak 6nemli ¢iktig1 goriilmiistiir. Bigim
donemi yoniinden en yiiksek ADF orani tam ¢igeklenme 6ncesi % 37.1 olarak bulunmustur. Bigim saati yoniinden

ise en yiiksek ADF orani aksam saatinde yapilan bicimde (% 37.1) elde edilmistir. Sindirilebilir kuru madde alim
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(SKMA) orani yoniinden, bicim donemi, bi¢cim saati ve bigim donemi x bigim saati interaksiyonuna ait
ortalamalarin istatistiksel olarak 6nemli ¢iktig1 gdriilmiistiir. Bicim donemi yoniinden en yiliksek SKMA orani
ciceklenme oncesi % 66.4 olarak bulunmustur. Bi¢im saati yoniinden ise en yiiksek SKMA orani 6gle saatinde
yapilan bicimde (% 66.4) elde edilmistir. Sindirilebilir enerji (SE) degeri yoniinden ise, bigcim donemi ortalamalari
arasindaki farkin istatistiksel olarak onemli, bi¢im saati ve bicim donemi x bi¢im saati interaksiyonuna ait
ortalamalarin ise istatistiksel olarak dnemli ¢ikmadig goriilmistiir. Bigim donemi yoniinden en yiiksek SE degeri
ciceklenme Oncesi yapilan bigimde 3.1 Mcal kg-1 olarak bulunmustur.

Arastirmada metabolik enerji, kuru madde alim orani ve nispi yem degeri yoniinden elde edilen sonuglara ait
ortalamalar Cizelge 3’te verilmistir. Metabolik enerji (ME) degeri incelendiginde, bi¢im donemi ile bigim dénemi
x bigim saati interaksiyonuna ait ortalamalarin istatistiksel olarak onemli ¢iktig1, bicim saati ortalamalari
arasindaki farki istatistiksel olarak 6nemli ¢ikmadigi goriilmiistiir. Bicim donemi yoniinden en yiikksek ME degeri
ciceklenme 6ncesinde yapilan bigimde 2.6 Mcal kg-1 olarak bulunmustur. Kuru madde alim (KMA) oran1 yoniinden,
bicim donemi, bicim saati ve bi¢im donemi x bi¢im saati interaksiyonuna ait ortalamalarin istatistiksel olarak
onemli ¢iktigr goriilmiistiir. Bigim donemi yoniinden en yliksek KMA orami ¢igeklenme oncesi % 2.7 olarak
bulunmustur. Bi¢im saati yoniinden ise en yiiksek KMA orani 6gle saatinde yapilan bigimde % 2.6 elde edilmistir.
Nispi yem degeri (NYD) yoniinden, bicim donemi, bi¢im saati ve bi¢im donemi x bi¢im saati interaksiyonuna ait
ortalamalarin istatistiksel olarak 6nemli ¢iktig1 goriilmiistiir. Bicim donemi yoniinden en yliksek NYD ¢iceklenme
oncesi 219 olarak bulunmustur. Bi¢im saati yoniinden ise en yiiksek NYD 6gle saatinde yapilan bicimde 209 olarak
saptanmigtir.

Cizelge 3. Yoncanin ME degeri, KMA orani ve NYD degeri iizerine bicim donemi ve bi¢im saatinin etkisi

Bicim ME (Mcal kg!) KMA Orani (%) NYD

Zamani Bigim Donemi (BD) Bi¢im Donemi (BD) Bigim Donemi (BD)
(B2) coO CD BS Ort. CcO CD BS Ort. CcO CD BS Ort.
Sabah 25b* |24b |24 26b* |22cd 2.4 AB* 203 b* 162 c 183 B*
Ogle 2.7a 24b | 2.6 31la 2.1d 2.6 A 256 a 162 ¢ 209 A
Aksam 25b 22¢ 2.3 2.5bc 2.0d 2.2B 197 b 131¢c 164 B
BD Ort. 26 A* |23B 27A* |2.1B 219 A* |152B

*%5’e gore onemli; **%]1’e gore 6nemli

Yoncada vejetasyon doneminin ilerlemesiyle NDF ve ADF oranlarinda artis gozlemlenirken, ham protein orant,
sindirilebilir enerji, metabolik enerji ve nispi yem degerinde azalma gézlemlenmistir. Bu ¢aligmada elde edilen
sonuglar farkli bitkilerde vejetasyon déoneminin muhtelif yem bitkilerinin yem kalitesine etkisinin belirlenmesi
iizerine yapilan birgok calisma ile benzerlik gostermistir. Kaplan ve ark. (2014) yabani korungada, Kamalak ve
ark. (2005a,b) kenger ve hardal otlarinda, Kamalak ve ark. (2014) ¢emen otunda, Kaplan ve ark. (2016) teff

bitkisinde gelismenin ilerlemesiyle NDF ve ADF oranlarinda artis olurken, ham protein ve ME degerlerinde
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azalmalar oldugunu bildirmislerdir. Vejetasyon doneminin ilerlemesiyle ham protein oraninda énemli miktarda
azalma meydana gelmistir. Gelisme zamanina bagl olarak olgunlasan bitkilerde yapraklar kuruyarak azalmakta
ve sap oraninda artig olmaktadir. Protein bakimindan zengin yapraklarin azalmasi ve protein bakimindan fakir
sapin artmasi ile protein oraninin azaldig diistiniilmektedir (Buxton, 1996). Olgunlasma doneminin ilerlemesi
hiicre duvar1 bilesenlerinden yemin sindirim oranin1 azaltan NDF ve ADF diizeyini artirmistir. NDF ve ADF
oranindaki artisa bagli olarak ham protein oraninda azalma meydana gelmektedir (Bliimmel ve Orskov 1993).
Ham protein oran1 ile NDF ve ADF oranlarinin hesaplanmasi ile anlasilan hemiseliiloz, seliilloz ve lignin gibi
fotosentetik bilesenlerde Ozellikle farkli bi¢im saatlerinde tespit edilen degisimler gerck farkli gelisim
donemlerine bagli olarak ve gerekse giin igerisinde degisen saatlere bagli olarak iklim kosullarinda (6zellikle
1siklanma, sicaklik ve hava nispi nemi) meydana gelen farkliliklarla agiklanabilir (Mammadov, 2014; Kevseroglu,
2014; Katar ve ark., 2017a; Katar ve ark., 2017b; Katar ve ark., 2019).

3. SONUC

e Bu arastirmada, ¢igceklenme Oncesi donemde yapilan bicimde 6nemli yem kalite kriterleri arasinda yer
alan ham protein oran1 ve nispi yem degeri yoniinden elde edilen sonuglar tam ¢iceklenme donemine gore
yaklasik 1.5 kat daha fazladir. Bir baklagil yem bitkisi olan yoncada farkli vejetatif gelisme donemlerinde
yapilan bi¢cimin elde edilen otun yem kalitesi iizerine dogrudan etkili oldugu goriilmiistiir. Yoncada
ciceklenmeden once yapilan bigimlerde tam ¢igeklenme doneminde yapilan bigimlere kiyasla daha kaliteli
bir ot elde edilmistir.

e Yine ayni giin i¢inde farkli zaman dilimlerinde yapilan bi¢imlerde elde edilen fotosentetik iiriinlerin
dagilim oranlarinin farklilik gosterdigi belirlenmistir. Mineral madde igeriginin bir gdstergesi olan ham
kiil oran1 yoniinden vejetasyon donemleri arasinda herhangi bir farklilik goriilmemistir.
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OZET

Bu ¢alismada, limon, mandalina ve portakal kabugu ekstraktlarinin buzdolabinda depolama sirasinda tavuk
burgerlerin depolama stabilitesi lizerindeki etkileri arastirilmistir. Ekstrakt ilavesine bagli olarak kontrol (C)
(ekstrakt igermeyen), limon kabugu ekstrakti (L), mandalina kabugu ekstrakti (M) ve portakal kabugu ekstrakti
(O) olmak tizere dort farkl tip tavuk burger hazirlanmigtir. Tavuk burger 6rnekleri 4 °C’de 13 giin muhafaza
edildi ve pH, lipid oksidasyonu (TBARS), renk (L*, a* ve b*), toplam psikrofilik aerobik bakteri (TPAB),
Enterobacteriaceae ve Pseudomonas spp. sayilart agisindan degerlendirildi. Depolamanin 9. giiniinde kabuk
ekstraktlarinin 6rneklerin pH degerlerini kontrol grubuna goére diisiirdiigii bulundu (P < 0.05). 13. giinde en diisiik
TBARS sayisi, portakal kabugu ekstrakti (O) igeren tavuk burgerlerde bulundu (P < 0.05). Kabuk ekstraktlart
orneklerin L* ve a* degerlerini etkilememis olup, b* degerleri ise 13. giin (P > 0.05) hari¢ tim giinlerde (P <
0.05) M ve O gruplarinda en yiiksek ¢ikmistir. Depolamanin 5. ve 9. giinlerinde, kabuk ekstraktlari, kontrol
grubuyla karsilastirildiginda TPAB sayilarimi azaltmistir (P < 0.05). En diisiik Enterobacteriaceae sayilari 1.
giinde M grubunda bulunmustur (P < 0.05). En diisiik Pseudomonas spp. sayilari ise portakal kabugu ekstrakti
iceren Orneklerde buzdolabinda muhafazanin 5. ve 9. giinlerinde belirlenmistir. Elde edilen sonuglar, portakal
kabugu ekstraktinin, buzdolabinda muhafaza sirasinda tavuk burgerlerin oksidatif ve mikrobiyolojik stabilitesini
gelistirmek i¢in umut verici bir dogal koruyucu olabilecegini diisiindiirmektedir.

Anahtar Kelimeler: Mikrobiyoloji, Oksidasyon, Tavuk

LEMON, MANDARIN AND ORANGE PEEL EXTRACTS AS NATURAL PRESERVATIVE IN
CHICKEN BURGERS SUBJECT TO REFRIGERATED STORAGE
ABSTRACT

This study investigated the effects of peel extracts of lemon, mandarin and orange on storage stability of chicken
burgers during refrigerated storage. Four different types of chicken burgers were prepared, depending on the
addition of extracts, namely control (C) (with water, without extract), lemon peel extract (L), mandarin peel

extract (M) and orange peel extract (O). The chicken burger samples were stored for 13 days at 4 °C and evaluated
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for pH, lipid oxidation (TBARS), colour (L*, a* and b*), counts of total psychrophilic aerobic bacteria (TPAB),
Enterobacteriaceae and Pseudomonas spp. It was found that the peel extracts reduced the pH values of the
samples compared to the control group on the 9th day of storage (P <0.05). On day 13, the lowest TBARS number
was found in chicken burgers with orange peel extract (O) (P < 0.05). Peel extracts did not affect the L* and a*
values of samples, while the b* values were highest in the groups M and O on all days (P < 0.05) except the 13th
day (P > 0.05). On the 5th and 9th day of storage, the peel extracts decreased the TPAB counts compared to the
control group (P < 0.05). The lowest Enterobacteriaceae counts were found in group M on day 1 (P < 0.05). The
lowest Pseudomonas spp. counts were detected in the samples containing orange peel extract on the 5th and 9th
day of refrigerated storage. The results suggest that orange peel extract may be a promising natural preservative

to improve the oxidative and microbiological stability of chicken burgers during refrigerated storage.

Keywords: By-product, Chicken patty, Microbiology, Oxidation

1. INTRODUCTION

Citrus fruits are a large genus that includes many species, including orange (Citrus sinensis, mandarin (Citrus
reticulata) and lemon (Citrus limon). They are the most produced and popularly consumed fruit group in the world
(Xu et al 2012). Peel constitutes approximately 50% of the fruit weight, and thus a significant amount of by-
products arise from these fruits. Citrus peel contain dietary fibers, phenolic compounds, and some organic acids
(Joglekar et al. 2019). There are researches on different fruit and plant material as natural preservatives in meat
and meat products (Fernandez-Lopez et al. 2007, Yalinkilig et al 2012, Viji et al 2015, Disha et al 2020, Sarigoban
and Unal, 2022). Chicken burgers are prone to lipid oxidation and microbial spoilage due to the their high content
of lipid, protein and free water contents. To our knowledge, the studies of peel extracts of lemon, mandarin and
orange on chicken burgers during refrigerated storage for 13 days on lipid oxidation and antimicrobial activitiy
are limited. Thus, the aim of this study is to evaluate the influences of these citrus peel extracts on pH, lipid
oxidation (TBARS), colour (L*, a* and b*), counts of total psychrophilic aerobic bacteria (TPAB),
Enterobacteriaceae and Pseudomonas spp. of chicken burgers.

2. MATERIALS AND METHODS
2.1. Materials

Lemon, mandarin and orange fruits were purchased from local greengrocers in Konya, Tiirkiye. Chicken carcasses
were purchased from a butcher in Konya, Tiirkiye. In order to represent the whole meat, meat samples were taken
from almost every part of the carcasses.

2.2. Materials

Lemon, mandarin and orange fruits were washed thoroughly and the peels were removed. The peels were dried
at room temperature approximately 48-72 hours and then ground. Preparation of extracts were done using the
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method described by Rodriguez-Carpena et al. (2012) and Babaoglu et al (2022). Figure 1 shows the preparation
of the extracts. Then obtained extract was dissolved with distilled water.

30 ml of
acetone—water
(70:10 v/v)

Homogenizat
ion

Figure 1. A scheme of extraction
2.3. Methods

The pH values of samples was determined using a pH metre (WTW Series pH720, Weilheim, Germany) according
to the method reported by Lambooij et al. (1999). The colour (L*, a*, and b*) properties were determined using
a (CR-400 Minolta Co, Osaka, Japan) chromometer (Hunt et al.,1991). TBARS numbers of samples were done
according to Tarladgis et al (1960) and Ockerman (1985). Enumeration of total psychrophilic aerobic bacteria
(TPAB) was done on standard plate count agar (PCA, Merck) with incubation at 4 °C for 10 days (Arashisar et
al 2004). Pseudomonas spp. (Mead & Adams, 1977) and Enterobacteriaceae (Mossel, Eelderink, Koopmans, &
Van Rossem, 1979) were enumerated on CFC agar and violet red bile glucose agar, respectively. Analysis of
variance (ANOVA) was performed using the generalized linear mixed model. Tukey Multiple Comparison Tests

were used to determine the differences among the means at a 5% significance level.

3. RESULTS AND DISCUSSION

3.1. pH results

The pH values of chicken burgers including peel extract of lemon, mandarin and orange are shown in the Table
2. pH values of the samples were ranged from 6.28 to 6.95. The highest pH values were seen on the last day of
refrigerated storage. This situation is attributed to the formation of basic compounds such as amines and other

components (Binsi et al. 2007, Sabu et al. 2020). The addition of lemon, mandarin and orange peel extracts did
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not affect the pH values of the chicken burgers during the storage time for 10 days, except day of 9. These results
agree with the findings of Viji et al. (2015), in which the pH values of the samples did not affected by the addition
of the Mentha arvensis leaf and Citrus aurantium peel extracts.

Table 2. pH Values of Chicken Burgers Including Peel Extract of Lemon, Mandarin and Orange

Storage days

Treatments

1 5 9 13
C 6.29 +£0.01¢ 6.31+0.01¢ 6.61 +0.03B2 6.95 + 0.06"
L 6.30£0.01B2 6.32+£0.0182 6.39 + 0.0480 6.78 £0.0442
M 6.28 = 0.03B2 6.30 + 0.04B2 6.41 + 0.04Bb 6.90 + 0.1342
p 6.28+£0.01¢ 6.31+£0.01¢ 6.40 + 0.01Bb 6.87 +£0.0242

Different capital letters (A—C) in the same row and lower-case letters (a-b) in the same column indicate significant differences (P< 0.05). C (Control), no added extract;
L, including peel extract of lemon; M, including peel extract of mandarin; O, including peel extract of orange.

3.2. TBARS results

Table 3 shows the TBARS numbers of chicken burgers stored in the refrigerator for 13 days. TBARS numbers of
the samples increased during the storage period. The highest oxidation degree were observed on the last day of
the storage. Similarly, Yerlikaya et al (2016) reported that TBARS numbers increased in all groups during the
storage period. Similar TBARS numbers have also been observed in some studies (Viji et al 2015, Disha et al
2020, Babaoglu et al 2022). However, there were no significant effects in the TBARS numbers of the burgers on
storage days, except the 13th day. The lowest TBARS number was found in chicken burgers with orange peel
extract (O) (P < 0.05).
Table 3. TBARS Numbers of Chicken Burgers Stored in The Refrigerator for 13 Days

Storage Days

Treatments

1 5 9 13
C 0.11+0.0382 0.14+0.01% 0.21+0.0152 0.57 £ 0.04"2
L 0.08 £0.01¢? 0.13£0.018¢ 0.18 £0.0282 0.50 £0.014%®
M 0.08 £0.01¢® 0.12+0.018¢ 0.16£0.0182 0.50 £0.014%®
P 0.08 +0.01¢ 0.11+0.01% 0.16 £ 0.0182 0.45+0.01°°

Different capital letters (A—C) in the same row and lower-case letters (a—b) in the same column indicate significant differences (P< 0.05). C (Control), no added extract;
L, including peel extract of lemon; M, including peel extract of mandarin; O, including peel extract of orange.

3.3. Colour results

Table 4 indicates the colour values of the chicken burgers stored in the refrigerator for 13 days. Peel extracts did
not affect the L* and a* values of samples, while the b* values were highest in the groups M and O on all days

(P <0.05) except the 13th day (P > 0.05). Similarly, Saricoban and Unal (2022) reported that the addition of bitter
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orange albedo did not change the a* values of the sucuk samples. The results of b* values was consistent with
Fernandez-Lopez et al. (2007), in which the yellowness values of the sausage samples could be attributed to the

presence of yellow pieces of the fruits.
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Table 4. Colour Values of The Chicken Burgers Stored in The Refrigerator for 13 Days

Colour Storage Days
Treatment
Parameters 1 5 9 13
C 53.63 + 1.35% 52.45 + 0.367Ba 51.98 + 0.26”Ba 50.46 + 0.26B2
L 54.10 £ 0.3742 53.34 £ 0.75%2 52.59 + 1.46"2 51.94 +2.0472
*
: M 54.35+1.06%2 54.08 + 1.77%2 53.44 +2.43M2 53.55+1.03/2
P 55.77 £0.8342 54.76 £ 0.7942 54.30 £ 0.874 54.16 £ 0.77°2
C 5.90 £ 0.5342 3.15+0.49" 5.09 £ 1.2942 6.65 £ 0.96%
L 6.22+ 041 3.40 + 0.74B2 5.13£0.837B 5.84 +£0.41782
*
] M 5.05+1.07% 2.76 £ 0.50% 422+1.07% 6.06 + 0.4742
P 5.89 £ 0.42 3.65+0.56" 4.99 +1.15% 6.21 +£0.974
C 9.09 + 0.374 8.78 +£0.317° 8.53+0.16"° 8.42 + 1.477
L 9.07 +0.254 9.12+0.324 8.69 & 0.407° 8.81 +0.5442
*
° M 11.96 + 0.4072 11.42 +£0.14 11.79 £ 0.1472 11.48 + 0.35%2
P 11.84 £ 0.06%2 11.59 +£0.25% 10.98 £ 0.1842 10.56 + 0.5942

Different capital letters (A—C) in the same row and lower-case letters (a—b) in the same column indicate significant differences (P< 0.05). C (Control), no added extract;

L, including peel extract of lemon; M, including peel extract of mandarin; O, including peel extract of orange.

3.4. Microbiological results

Total psychrophilic aerobic bacteria (TPAB), Enterobacteriaceae and Pseudomonas spp counts of the chicken
burgers are given in Table 5. A significant increase was seen in TPAB, Enterobacteriaceae and Pseudomonas
spp counts during the storage time. Parallel to our results, Bambeni et al. (2021) and Turan and Simsek (2021)
reported that microorganism counts increased during storage. Adding peel extracts did not statistically affect (P
> 0.05) the counts at the beginning and the end day of the storage, while TPAB and Pseudomonas spp counts

decreased on days 5 and 9. A preserve effect of peel extracts on Enterobacteriaceae was observed on days 1 and
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5. Similar results were reported by Yalinkili¢ et al. (2012) who determined the effects of different levels of orange

fibre on sucuk.

Table 5. Total Psychrophilic Aerobic Bacteria, Enterobacteriaceae and Pseudomonas spp Counts of The Chicken

Burgers (log cob/g)
Storage Days
Parameters Treatment
1 5 9 13
C 4.01 +0.08 5.61+0.01¢ 6.70 + 0.1082 10.23 +0.08%
Da Cab Bab Aa
Total Psychrophilic L 3.80+0.12 5.50 + 003 6.39 £0.06 10.05 £ 0.07
Aerobic Bacteria M 3.98 + 0,050 5.37 + 0,04 6.48 + 0,058 9.95 + .14
P 3.86 + 0.08P2 5.34+0.07¢° 6.28 +0.11B° 10.06 = 0.0942
C 2.94+0.07% 437+ 0.338 5.73 £ 0.347 6.36+0.37%2
L 2.57+0.12¢ 3.65+0.2580 5.49+0.1272 6.00 + 0.04%2
Enterobacteriaceae
M <2Cb 3.83+£0.21°° 5.50 £ 0.06"2 5.92 £0.25%
P 2.66+0.19P2 4.06 + 0.08C® 5.32+0.15B2 6.03 £ 0.0742
C 2.85+0.16% 4.18+0.1188 6.28 £ 0.2742 6.96 + 0.2342
L 2.78 +0.31¢ 3.91+0.1282 5.88 +().18® 6.60 +£0.18%2
Pseudomonas spp.
M <28Bb 3.90 £ 0.16"B2 5.85 + 0.06”® 6.47 £0.32%2
P <2bb 3.83 +0.26P 5.62 + 0.08BP 6.63 +£0.214

Different capital letters (A—C) in the same row and lower-case letters (a—b) in the same column indicate significant differences (P< 0.05). C (Control), no added extract;
L, including peel extract of lemon; M, including peel extract of mandarin; O, including peel extract of orange.

4. CONCLUSION

The current results demonstrated peel extracts of lemon, mandarin and orange improved some quality parameters
of chicken burgers during 13 days at 4°C. The peel extracts reduced the pH values of the samples. On day 13, the
lowest TBARS number was found in chicken burgers with orange peel extract. Peel extracts did not affect the
lightness and redness values of burgers. A preserve effect of peel extracts on total psychrophilic aerobic bacteria,
Enterobacteriaceae and Pseudomonas spp was observed in the middle of the storage period. Consequently, peel

extracts of lemon, mandarin and orange could be a promising natural preservative in chicken burgers.
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OZET

Eurygaster integriceps Puton, bugdaym en 6nemli zararlisidir. Bu zararlinin dogada popiilasyonunu dengede
tutan bircok dogal diigmani vardir. Bunlarin icerisinde en Onemlileri yumurta parazitoitleridir ve biyolojik
miicadelede basari ile kullanilmaktadirlar. Biyolojik miicadelenin basarisinda birgok faktor etkili olmaktadir. Bu
faktorlerden birisi de dogal diismanlarin bir arada bulunduklarinda gosterdikleri davraniglaridir. Bu ¢alismada
stinenin yumurta parazitoti olan Trissolcus semistriatus Nees ve Telenomus turesis Walker’in bir arada
bulunduklarinda ergin ¢ikislari arastirilmistir. Denemeler 26+1°C sicaklik, %60+10 nem, 16:8 saatlik fotoperiyot
kosullarina sahip inkiibatorde yliriitiilmistiir. Denemenin ilk boliimiinde, iki tiiriin bir disisine 28-56 ve 112 adet
yumurta verilmis ve ergin cikislar1 gdzlenmistir. Ikinci boliimiinde ise tiirler 112 yumurta iizerine 3 adette 1 adet
oraninda verilmis ve ergin ¢ikislari belirlenmistir. Sonuglara gore, bir T. semistriatus ve bir T. turesis disisine 28-
56 ve 112 adet siine yumurtast verildiginde toplamda ergin ¢ikisinin en ¢ok gergeklestigi tiir T. semistriatus
(Strasiyla 57,14+3,78; 44,55+11,03; 20,94+2,02) olmustur. 112 adet siine yumurtasi izerinde ti¢ T. semistriatus
ve bir T. turesis disisinin ergin ¢ikisinin arastirildigi denemelerde T. semistriatus ortalama %72,40 ile en yiiksek
ergin ¢ikis oranina, ii¢ adet T. turesis ve bir adet T. semistriatus ergin ¢ikisinin belirlendigi denemelerinde ise T.
turesis %55,65 ile en yiiksek ergin ¢ikis oranina sahip olmustur. Tiim denemeler degerlendirilmediginde ergin
¢ikis oran1 bakimindan, T. semistriatus’un T. turesis’e gore daha basarili oldugu kanaatine ulagilmistir.

Anahtar Kelimeler: Eurygaster integriceps, Trissolcus semistriatus, Telenomus turesis, Ergin ¢ikisi
OBSERVATIONS ON THE ADULT EMERGENCE OF Trissolcus semistriatus Nees
(HYMENOPTERA: SCELIONIDAE) and Telenomus turesis Walker (HYMENOPTERA:
PLATYGASTRIDAE) LAID ON THE SAME SUNN PEST EGGS

ABSTRACT
Eurygaster integriceps Puton is the most important pest of wheat. This pest has many natural enemies that keep
its population in balance in nature. The most important of these are egg parasitoids that are successfully used in

biological control. Many factors are effective in the success of biological control. One of these factors is the
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behavior of natural enemies when they are together. In this study, the egg parasitoid of the sunn pest, Trissolcus
semistriatus Nees and Telenomus turesis Walker were examined for their adult emergence when they were
together. The experiments were carried out in an incubator with 26+1°C temperature, 60+10% humidity, 16:8
hour photoperiod conditions. In the first part of the experiment, different range of eggs (28-56 and 112) were
given to a female of each species and the emergence of adults was observed. In the second part, the species were
given on 112 eggs at the rate of 1 in 3 and the adult emergence was determined. According to results, when 28-
56 and 112 sunn pest eggs were given to one T. semistriatus and one T. turesis female, T. semistriatus (57.14+3.78;
44.55+11.03; 20.94+2.02 respectively) was the species with the highest adult emergence in total. In the
experiments in which the adult emergence of three T. semistriatus and one T. turesis females were investigated
on 112 sunn pest eggs; T. semistriatus had the highest adult emergence rate with an average of 72.40%, and T.
turesis had the highest adult emergence rate with 55.65% in the experiments where three units of T. turesis and
one unit of T. semistriatus emergence were determined. When all experiments were evaluated, it was concluded
that T. semistriatus was more successful than T. turesis in terms of adult emergence.

Keywords: Eurygaster integriceps, Trissolcus semistriatus, Telenomus turesis, Adult emergence
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ENERJI ILETIM HATLARINDA ELEKTRIK ALANIN YUK BENZETIM MODELIYLE
HESAPLANMASI

Abdurrahman Tolga ERTEM
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ORCID ID: 0000-0002-6012-676X
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ORCID ID: 0000-0001-88(():(?-?233
OZET

Elektrik enerjisi endiistrisinin gelismesiyle birlikte elektrik enerjisi talebi, {iretimi, iletimi, dagitimi1 ve voltaj
seviyeleri onemli 6lgiide artmgtir. Uretilen elektrik enerjisi iilkelerin yiiz dlgiimleri de géz 6niine alinarak daha
yilksek gerilim seviyelerine yiikseltildikten sonrasinda iletimi saglanmaktadir. Elektrigin daha yiiksek
gerilimlerde iletilmesinin temel sebebi iletimi sirasinda meydana gelebilecek olan kayiplarin en aza indirilmek
istenmesidir. Elektrik enerjisi iiretim noktalarindan yiiksek gerilim trafo merkezlerine kadar yiiksek gerilim enerji
nakil hatlar1 ile tasinmaktadir. Trafo merkezlerinde daha diisiik gerilim seviyelerine indirilip dagitim sirketleri
aracilif1 ile evlere ve sanayi kuruluslarina verilmektedir. Yani sistem bir biitiin olarak diisiiniilecek olursa
etrafimiz 50 Hz seviyesinde yliksek ve algak gerilim enerji iletim hatlari ile oriiliidiir. Yiiksek gerilim nakil hatlar
cevrelerine ¢ok kiigiik frekanslh elektromanyetik alanlar meydana getirmektedir. Elektromanyetik alan iireten
kaynaklar arasinda yiiksek gerilim enerji nakil hatlari oldukga biiyiik bir paya sahiptir. Bu nedenle, yiiksek gerilim
trafo merkezlerine giren ve ¢ikan ¢esitli gerilim seviyelerindeki enerji nakil hatlar1 altinda ve yakin ¢evresinde
olusan elektrik alan1 ve ¢evresel etki degerlendirmesi genel halk saglig1 agisindan kamuoyunda endiseye sebep
olmustur. Bu calismada ayn1 direkler lizerinden taginan birden fazla enerji iletim hatti tasiyan direkler altinda ve
cevresinde meydana gelen elektrik alan gergek veriler kullanilarak tasarlanan MATLAB/GUI programi araciligi
ile yiik benzetim yontemi kullanilarak hesaplanmistir. Hesaplamalar sonucunda elde edilen veriler uluslararasi

maruz kalma siir degerleriyle karsilastirilmistir.

Anahtar Kelimeler: Enerji iletim hatt1, Yiik benzetim yontemi, Elektrik alan

CALCULATION OF ELECTRIC FIELD IN ENERGY TRANSMISSION LINES WITH CHARGE
SIMULATION METHOD
ABSTRACT

With the development of the electrical power industry, electrical energy demand, generation, transmission,
distribution and voltage levels have increased significantly. The electricity produced is transmitted to higher
voltage levels, taking into account the country's face measurements. The main reason for the transmission of

electricity at higher voltages is to minimize the losses that may occur during transmission. Electricity is
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transported by high voltage energy transmission lines from production points to high voltage transformer centers.
It is reduced to lower voltage levels in substations and given to houses and industrial establishments through
distribution companies. In other words, if the system is considered as a whole, we are surrounded by high and
low voltage energy transmission lines at 50 Hz. High voltage electrical transmission lines create extremely low
frequency electromagnetic fields around them. High voltage energy transmission lines have a significant share
among the sources that generate electromagnetic fields. For this reason, the electric field and environmental
impact assessment formed under and in the immediate vicinity of power transmission lines at various voltage
levels entering and leaving high voltage substations has caused public concern in terms of general public health.
In this study, the electric field occurring under and around the poles carrying more than one energy transmission
line carried over the same poles was calculated using the load simulation method through the MATLAB/GUI
program designed using real data. The data obtained as a result of the calculations were compared with the
international exposure limit values.

Keywords:High voltage transmission line, Charge simulation method, Electric field

1. GIRIS

Gilinlimiizde teknolojinin gelismesi ile birlikte insanlarin elektrik enerjisine ihtiyaglar1 giin gectik¢e artmaktadir.
Bu ihtiyaca binaen elektrik enerjisinin insanlara kesintisiz ve giivenli bir sekilde ulastirilmasi biiyiik 6nem arz
etmektedir. Elektrik enerjisi {iretim noktasindan son tiiketim noktasi olan evlere kadar enerji iletim hatlari ile
tasinmaktadir. Enerjinin iletimi sirasinda iletken kayiplarimin azaltilabilmesi i¢in enerjinin yliksek gerilim
seviyelerinde tasinmasi gerekmektedir. Tiirkiye gibi bir iilkede yaklasik olarak sekizyliziin iizerinde 154 kV ve
380 kV gerilim seviyesinde trafo merkezi bulunmaktadir. Uretilen enerji yiiksek gerilim seviyesine gikartilip bu
trafo merkezlerine iletildikten sonrasinda diisiiriici trafolar tarafindan gerilim seviyesi diisiirtiliip, dagitim
sirketleri aracilifiyla evlerde kullandigimiz faz notr aras1 220 V seviyesinde evlerde ve sanayi tesislerinde
kullanilmaktadir. Yani bir bagka deyisle yasadigimiz her yer driimcek ag1 seklinde algak ve yiiksek gerilim enerji
iletim hatlar1 ile cevrilidir. Enerji iletim hatlar1 ¢ok diisiik frekansli elektromanyetik alan iireten kaynaklar
arasinda oldukga iist siralarda yer almaktadir.

Elektrik enerjisinin bir¢ok alanin olmazsa olmazi olmasi sebebiyle elektromanyetik radyasyon bilesenleri olan
elektromanyetik alanlar cevremizde devamli bulunmaktadir. EMR, frekans yelpazesinin belli bir boliimiinii, genel
olarak DC — 300 GHz araligin1 ifade etmektedir(Tiirkkan ve Pala, 2009). Bu kisimda yaygin olarak kullanilan
bantlar 6zellikle ytliksek gerilim enerji nakil hatlarinin ana kaynagi oldugu ELF (¢ok kiiciik frekans) bi¢cimindeki
diisiik frekans bolgesi ve yine ana kaynaginin haberlesme antenleri oldugu radyo frekans ve mikro dalga
araligindaki yliksek frekans bandidir. Cok kiiciik frekansli elektromanyetik alanlar1 yliksek gerilim enerji nakil
hatlar1, elektrik enerjisini kullanan biiyiik makine sistemleri, transformatorler, tren kataner hatlari, bina elektriksel

tesisatlari, elektrikli ev aletleri vb. seklindedir (Yener ve Andig, 2017).
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Elektromanyetik alanin iki temel bilesenini olusturan elektrik alan degerleri yiiksek gerilim altinda ¢alisan enerji
iletim hatlarinin altinda yiiksek 6l¢iiliir. Taginan elektrik enerji ve elektrik akiminin biiyiikliigli yoniiyle, birden
cok ana {i¢ faz iletim hatlar1 ¢evresinde olusan elektromanyetik alan, tek faz ve bina iglerindeki hatlara oranla
daha yiiksektir.

2. ARASTIRMA VE BULGULAR
2.1. Hesaplama Yontemleri

Miihendislik problemlerinin ¢6ziimiine benzer sekilde, elektromanyetik problemlerde de analitik yontemler
sadece yapilarin basitlestirilmesi ve ideallestirilebilmesi sayesinde ¢oziilebilmektedir. Ornek olarak, yap1 ne kadar
karmasik olursa olsun baglangigta silindirik, kiiresel ya da dikdortgen seklinde oldugu farzedilir. Bu sekilde yapiy1
baska bir sekilde diistinmek yap1 i¢in aykirt bir durumdur. Fakat problemin fizigi ve ¢6ziilebilmesi agisindan
gereklidir. Basit yapilardan toplanan fiziksel bilgiler 1s1ginda daha karmasik yapilar i¢in ger¢ek haline daha yakin
kosullarda analitik yaklasik veya salt sayisal yontemlerin dogru sekilde uygulanmasi saglanabilmektedir (Sevgi,
1999).

2.1.1.Yiik Benzetim Yontemi (CSM)

Yiik benzetim yontemi (CSM, Charge Simulation Method) kullanilarak elektrik alan hesaplanmasinin temeli,
elektrot etkisinin yiikler ile benzetilmesine dayanmaktadir. Elektrotun dis noktasina dagilmis olan yiizeysel
yiiklerin yerine ayrik olan yiikler (noktasal, ¢izgisel, halkasal) yerlestirilmektedir. Yiiklerin degerleri, sinir
noktalarinda segilen belirli sayidaki sinir kosullarinin saglanmasi ile belirlenmektedir. Bunlarin ortaya ¢ikardigi
potansiyeller sayesinde ele alinan bolge i¢cinde Laplace ve Poisson denklemleri elde edilmektedir. Benzetim
yiklerinin yerleri ve degerleri bilindigi takdirde, istenilen bir noktadaki potansiyel ve elektrik alan siddeti
hesaplanabilmektedir. Benzetim yiiklerinin sayisi, yeri, tipi, sinir noktalarinin yerleri yontemin dogrulugu
iizerinde etki etmektedir. Herhangi bir noktada benzetim yiiklerince olusan potansiyel, siiperpozisyon prensibi
kullanilarak yiiklerin olusturdugu potansiyellerden bulunabilmektedir (Ozcan, 2004).

Degerlendirilen n adet benzetim yiikii i, bu yiiklerin herhangi bir yerde meydana getirdikleri potansiyel Vi
seklinde gosterilecek olursa, Vi potansiyeli;

N
V; = Z Pijqy 1)
=1

formiiliinden hesaplanabilir. Burada pij, bir¢ok yiik tipleri i¢in bilinen potansiyel katsayisi olarak gosterilmektedir.
Ornek olarak bir noktasal q yiikiiniin kendisinden r kadar uzakligindaki bir noktada meydana getirecegi
potansiyel;

1

V= = 2
amer 4=P4 (2)

olduguna gore p potansiyel katsayisi ise;
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Ayni sekilde sonsuz ¢izgisel bir yiik i¢in diisiiniilecek olursa, yiikiin kendisinden bir r uzakligindaki bir noktada
meydana getirecegi potansiyel;

q ro
omem 5 — P4 4)

dir. Bu denklemde ro, q yiikiiniin potansiyeli sifir olan en yakin noktaya olan uzakligini, &€ ortamin dielektrik

sabitini ifade etmektedir. Sonsuz ¢izgisel bir yiik i¢in p potansiyel katsayisinin;

oldugu anlagilmaktadir.

Bilinmeyen yiikleri Denklem 1’den elde edebilmek i¢in n adet bilinen potansiyele ihtiyacimiz vardir. Bu durum
icin gerekli olan, potansiyelleri bilinen n adet nokta tanimlanmalidir. Tanimlanan noktalara da sinir noktasi denir.
Sinir noktalar1 ile benzetim yiikleri ayni sayidadir. Yiiklerin tipleri ve yerleri belirlendikten sonra herhangi bir
siir noktasindaki Vi potansiyeli ile gi yiikii arasinda matematiksel bir formiil yazilabilmesi miimkiindiir.

1 denklemi n tane yiik ve n tane potansiyeli bilinen sinir noktasina gore diizenlenirse, matris olarak gosterimi;

Piyy Py .. Pyy qq vV,
Py Py .. Py 92| = lVZ (6)

seklinde olur. Bu matrisin ¢6ziimiinden yiik degerleri bulunabilir. Benzetim yiiklerinin degerleri ve yerleri
bilinirse, herhangi bir noktadaki potansiyel ve alan siddeti yukarida bahsedildigi sekilde siiper pozisyon ilkesi ile
bulunabilinmektedir.
Benzetimin dogru oldugunun kontrol edilmesi i¢in potansiyelleri bilinen ve elektrot sinirlarina yerlestirilmis
kontrol noktalarinda potansiyel hesap edilir. Hesap edilen kontrol noktasi potansiyelleri ile verilen sinir
noktasindaki potansiyeller arasindaki fark, benzetmenin dogru olup olmadigini ve uygulanabilir olmasinin bir
kriteridir. Yiik benzetim yontemi ile herhangi bir noktadaki elektrik alan siddeti,

E=-VV 7)

formiiliinden bulunmaktadir. Formiil daha agik yazilacak olursa;

n

aPl] R
Z dz v

j=1

iz (8)

Elde edilir. Burada iX, iy, iZ sirasiyla x,y ve z yonlerindeki birim vektorleri gostermektedir. Denklem [1], [6],
[8]’1 kullanan bilgisayar algoritmasi ile sayisal olarak hesaplamalar yaptirilir. Bu algoritmanin akis diyagrami

Sekil 2.1°de gosterilmistir.
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BASLA

l

OKU
Yiik Sayisi
Yik Koordinatlari
Sinir Noktasi Koordinatlari
Kontrol Noktasi Koordinatlari
Elektrot Potansiyelleri
Elektrik Alan Hesap Noktalari

|

|p| Potansiyel Katsayr Matrisini Olustur

!

|q| Benzetim Yiki Degerini Yaz

|

Ipl-lal =Vk

Kontrol Noktalarinin Potansiyellerini Hesapla

|

Potansiyel Hatasini Hesapla

Evet l

Giris Verilerini degistir

Bileske Elektrik Alani Hesapla ve Yazdir

l

Sekil 2.1 Yiik benzetim yontemiyle elektrik alan hesabi akis diyagrami
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2.2.ELEKTRIK ALAN HESAPLAMA ICIN TASARIMI YAPILAN MATLAB / GUIDE PROGRAMI
2.2.1. Matlab/GUI Arayiiziiniin Programlanmasi

GUI arayiiziinlin programlanmasinin manasi o ¢aligmanin kaydedildigi isimle ayni zamanda olusturulan .m
uzantili dosya igerisine kodlama satirlarinin eklenmesi demektir. Bu .m uzantili dosyanin i¢ini gorebilmek,
degisiklik yapabilmek i¢cin GUIDE calisma ekranmi penceresinden View/M-File Editor komutu calistirilirsa
karsimiza Sekil 2.2°deki gibi bir pencere gelecektir. Bu gelen pencerede hazirlamig/hazirlamakta oldugumuz GUI
tasarimina ait olan biitiin kodlar géziikmektedir. Bu pencere incelendiginde bir ¢ok kodun hazir olarak eklenmis
oldugu anlasilacaktir. Biitiin bu hazir olan kodlar Matlab GUIDE tarafindan bizim .fig dosyasi iizerine
ekledigimiz nesneler i¢in otomatik olarak eklenmistir. Bu adimdan sonrasinda GUIDE calisma alanina eklenmis
olan nesnelere ait callback isimli alt program parcalarinin igine ilgili kodlarin yazilmasi islemi

yapilacaktir.(Savas, 2007.)

& bditor - D' Work' Guide'\ Work" simple_gui.m =10l x|
File Edit Text Go Cell Tooks Debuwg Deskiop Window Help L] | X
DFHE| ' B =@ dhes s 08B -] *E ]
G|E[&Ei% -|1.u +|+F1 x|3 simple_gui

1 function VArargout = Simple gul (v BT

2 = SINPLE GUI M-£f1le for A1:n;_1lﬂ gu Papupmenul_Createron

3N SINPLE GUI, by itself, cre Pushbutioni Calback

4 singl etont. pushbuttons _Callback

5 pushbutton? _Callback

B H = SIMFLE GUL returns the

T the existing singleton®. simple:_gui_Outpu

g

2 5 SIMFLE GUI('CALLBACE',hOhject,eventData, handles,...)

10 3 function nemed CALLBACE in SIMPLE GUI.N with the giv

11 £

12 ] SIMPLE GUI{'Property','Value',...] creates a new SIJ

13 3 existing singleton*. Starting from the lefr, proper

14 3 applied to the GUI before simple gui OpeningFunctior

15 1 unrecognized propercy name or imvalid wvalue makes pr

16 3 atop. All inputs are passed to simple gui OpeningFe

17 ]

18 3 #*See GUI Options on GUIDE's Tools menu. Choose "GUILYE
4 | Lf_l

simlug.li.l’sirplug.li_ﬂpminjcnlm 48 Col 1 | VR Y

Sekil 2.2 M-file editor

GUIDE caligma alanina eklemis oldugumuz herhangi bir nesnesin callback’inin bulundugu satira gitmek i¢in ilgili nesnenin iizerine

gelip mouse’un sag tusuna tiklanir. Ag¢ilan pencereden View Callbacks/Callback tiklanir (Sekil 2.3).

EE—————
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Clear
Duplicate

Bring to Front
Send to Back

Property Inspector
Object Browser
M-file Editor

CreateFen !

Property Editor

DeleteFen
ButtonDownFen
KeyPressFen

Sekil 2.3 Callback satirina gidis yolu

717 function yuk4 Callback(hObject, eventdata, handles

78 % hCbject handle to vuk4 (see GCBO)

79 % eventdata reserved - to be defined in a future wversion of MATLAB
80 % handles structure with handles and user data (ses GUIDATA)

81

82 % Hints: get(hObject,'String') returns contents of yuk4 as text

a3 % str2double (get (hCbject, 'String')) returns contents of yuk4 as a double
04

85 — global wyukd

86 — pl=get (hObject, 'String');

BT = vukéd=str2double (pl);

88

Sekil 2.4 M-File dosyasinda a¢ilan callback satir1

Callback tiklandiktan sonrasinda Sekil 2.4°de ki gibi M-File dosyasindan o nesnenin callback’i agilir ve
yaptigimiz tasarimda ekledigimiz nesnenin yapmasmi istedigimiz gorev nesnenin callback’ine yazilarak

programlama yapilir.

function pushbutton2 Callback(hObject, eventdata, handles)

% hobject handle to pushbutton? (see GCORO
% eventdata reserved - to be defined in a future version of MATLAD
% handles structure with handles and user data (see GUIDATR)

global birbirycdidoublc birikisckizdouble birucdokuzdoublc birdortondoublc birbesonbirdoublce biraltionikidouble
global ikibiryedidouble ekizdouble 1 dokuzdouble ikidortondouble ikibesonbirdouble ikialtionikidoubl

global iletken vari capi izolator uzunlucgu gerilimseviyesi

v1=1000*gerilimseviyesi/sqrt(3):
V2=Vl*exp ((2*pi/3)*i);

V3=Vltexp ((4*pi/3) *1i);
epsilon=8.86%1le-12;
A=1/(2*pi*epsilon);%katsayi

HX11 — idouble) /27
HX12 = double) /2;
HX13 = (ikiucdokuzdouble)/2:
HX21 = (ikidortondouble)/2;
HX22 = (ikibesonbirdouble)/2;
HX22 = (ikialtionikidoublc)/2;
HX31 = -(ikibirvedidouble)/2;
HX32 = sekizdouble) /2;
HX33 = cdokuzdouble) /2;

Sekil 2.5 Elektrik alan hesapla butonu arka plam

EE—————
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Sekil 2.5’de verilen resimde “Elektrik Alan Hesapla” butonu arka plan1 goriilmektedir. Global kodu ile programa
girilmesi gereken konsol yiikseklikleri, iletkenler aras1 mesafe, izolatoér uzunlugu ve iletken yarigapi verileri geri
cagirilarak bu veriler sayesinde dort hat ve her bir hattin ii¢ fazi i¢in toplamda 12 nokta i¢in sinir ve kontrol
noktalar1 tanimlatilmaktadir. Ayrica yine global komutu ile gerilim seviyesi bilgisi de bu butonun altindaki
hesaplamalarda kullanilmak tizere geri ¢cagirilmistir. Geri ¢agirma adimlarinin arkasindan ti¢ faz i¢in kullanilacak
olan gerilim seviyeleri kV seviyesinde olmasindan dolay: birinci faz i¢in 1000 degeri ile carpilmistir. ikinci ve
ticlincii fazlarin gerilim seviyeleri ise fazlar arasi1 120 derecelik ag1 farki bilgisinden yararlanilarak elde edilmistir.
Elektrik alan formiiliinde kullanilmak iizere epsilon sabiti de bu butonun altina tanimlanip formiildeki bir bolii iki
pi epsilon kismi1 formiillerin kolay yazilmasi i¢in bir A sabiti olarak tanimlanmistir. Bu adimlarin ardindan her bir
hattin ayr1 ayn ii¢ faz iletkeni i¢in siir ve kontrol noktalar1 giris bilgileri iizerinden hesaplatilmaktadir. Bu
adimlarin ardindan her bir faz i¢in smir noktalarina uzakliklari ayri ayri hesaplatilmaktadir. Bu adimlardan
sonrasinda yiik benzetim yontemi formiilleri kullanilarak “p” katsayilar1 her bir hattin her bir faz1 i¢in ayr1 ayri
hesaplatilmaktadir. Yiik benzetim yontemi bdliimiiniin Denklem (1)’den “p.q =v” formiiliindeki matris elde edilir
ve bu matristen her bir nokta i¢in ayr1 ayri ylikler elde edilir. Bu islemlerin ardindan diregin alt noktasi sifir kabul
edilerek x ekseninde art1 ve eksi yonde 50 metre, y ekseni i¢in ise 1 metre referans noktast alinir (IEEE, 1994).
Bu noktaya B noktasi denilmektedir. B noktasi i¢in her bir hattin biitiin faz iletkenlerinin mesafeleri hesaplanip
sinir noktalar1 i¢in bulunan q yiikiiniin eslenigi kullanilarak B noktasindaki potansiyel bulunur. Bu adimlardan
sonrasinda elektrik alan formiilii kullanilarak elektrik alanin x ve y diizlemlerindeki bileskeleri bulunur ve bileske

elektrik alan, x ve y eksenlerindeki elektrik alanlar grafik iizerine ¢izdirilir.

to pushbutton5 (s
% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

global bird
global ik =
global iletken yari capi izols

V1=1000*gerilimseviyesi/sqrt (3);
V2=Vl1*exp ((2*pi/3) *1i);

V3=Vl*exp ((4*pi/3)*1i);
epsilon=6.86%1e-12;

A=1/ (2*pi*epsilon);%katsayi

HX21 = (ikidortondouble)/2;
HX22 = (3 bl
HX23 = (ikialtionikidouble)/2;

Sekil 2.6 Hatlarin elektrik alanim1 hesaplatma butonlar: arka planm

Sekil 2.6°da hatlarin elektrik alanlarin1 ayr1 ayr1 hesaplatmak i¢in ayarlanmis olan dort butondan bir tanesinin
arka planmi goriilmektedir. Resimden de anlasilacag: iizere oncelikle hesaplatmak istenilen hattin bulundugu
koordinatlarin bu nesnenin arka planina cagirilmasi gerekmektedir. Global komutu ile bu hatla iligkili olan ve

hesaplamalarda kullanacagimiz bilgileri bu komut sayesinde bu nesne i¢in geri ¢agirma iglemi yapilir. Bu
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adimdan sonrasinda yine gerilim seviyesinin kV seviyesinde olmasindan kaynakli olarak 1000 ¢arpani kullanilir
ve fazlar aras1 ac1 degerleri ile diger fazlar bulunur. Bu islemlerin ardindan yiik benzetim yontemi adimlari tekrar
uygulanir ve her hat icin hatlarin kendi baslarina olusturduklar elektrik alanlar hesaplatilip, grafik iizerine

cizdirilir.

Diger Uzunluklar ve Veriler

HESAPLAMALAR
ELEKTRIK ALAN HESAPLA

1HatEa 2HatEa 3HatEa 4HatEa

Konsol Yikseklikleri ve iletkenler Arasi Mesafe
3.9 Agsgdokinater Usthonsolydksekier:  cs:  m 39 Kowsodaletieneraasi
410, Yukandokinater o konlyiksekier: <31 m
s Vomda haer oA onsol] 48 [ mi]
6-12 Yukandakihater Gst konsol ylksekieri g5 m  6-12 Konsoldakiletienler arast

Sekil 2.7 Tasarimi tamamlanan Matlab/GUIDE programi

Yukarida gosterilen Sekil 2.7°deki resimde tasarimi tamamlanmis olan Matlab/GUIDE programi
gosterilmektedir. Daha Once islevleri anlatilan nesnelerin biitiin halinde guide sayfasina yerlestirilmis hali
yukarida goriildiigii gibidir. Programi genel olarak inceleyecek olursak ele alinan hatlar 1272 MCM iletkene sahip
yani iletken yaricap1 0.01521 metredir. izolatdr uzunlugu 1 metre ve hattin gerilim seviyesi 160 kV’tur. Konsol
yiikseklikleri ve iletkenler aras1 mesafeler de Sekil 2.8’deki resimde goriilen direk i¢in en alttaki iletkenler toprak
seviyesinden 25 metre yukarida konuslandirilmistir. En alttaki iletkenden itibaren 4.7 metre mesafe ile diger
iletkenler yerlestirilmistir. Iletkenlerin yatay olarak birbirleri ile arasindaki mesafe ise 11.8 metredir. Gerekli
bilgiler programa girildikten sonrasinda hesaplamalar panelinden hatlarin ayr1 ayri elektrik alanlari ya da 4 hat

i¢cin toplam bileske elektrik alan hesaplatilabilmektedir.

EEE,————
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Sekil 2.8 Bir direk icin iletken yiikseklikleri ve hatlarin konumlari

2.3. Program Bulgular

Yukarida verilen Sekil 2.7°de gerekli degerler programa girilmistir. Programa girilen degerlerde izolator
uzunluklart 1 metre olarak hesaba katilarak iletkenlerin yerden yiikseklikleri igin konsol yiikseklikleri en alttaki
iletken i¢in 26 metre olarak girilmistir. Tiirkiye gibi 154 kV ve 380 kV gerilim seviyesini kullanan tilkelerde genel
olarak 154 kV gerilim seviyesi yaklasik olarak 160 kV seviyesinde isletilmektedir. 1272 MCM iletken yarigap1

ise 0.01521 metre olarak programa girilip, program ¢alistirildiginda elde edilen sonuglar;

Toplam Elektrik Alan

05
,—f‘&\
0.45 X:0 NN g:':
Y: 0.4841 AN yid
; \ Bx.Ex
04 | NN
035
E L
= 0.3
=
4
c 025 /
= X: -50 X: 50
W o2 Y:0.1739 Y: 0.1767
[ n
0.15F
0.1 \
\\
0.05F S
D Il 1 1 1 1 1 1 1 ]
50 40 -30 20 -10 0 10 20 30 40 50

Hatta dikey mesafe (m)

Sekil 2.9 Toplam elektrik alan
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1. Hat Elektrik Alan
|

0.18

0.16

0.14

=
-
(%]

E-alan, kV/m
o

s © o
g &8 B8

0.02

50 40 -30 -20 -10 0 10 20 30 40 50
Hatta dikey mesafe (m)

Sekil 2.10 1.Hat i¢in elektrik alan

2. Hat Elektrik Alan

N

0.08 - X:6
Y:0.08514

Bx.E
Bx,Ey
Bx Ex

E-alan, kV/m
o o
g &

Hatta dikey mesafe (m)

Sekil 2.11 2.Hat icin elektrik alan
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3. Hat Elektrik Alan
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Hatta dikey mesafe (m)
Sekil 2.12 3.Hat icin elektrik alan
4. Hat Elektrik Alan
0.00T
= Bx,E
0.08 - - X:-6 Bx,Ey
/ Y:0.08514 Bx Ex
0.07 / \
0.06

E-alan, kV/m
o =1
g &

50 40 30 -20 -10 0 10 20 30 40 50
Hatta dikey mesafe (m)

Sekil 2.13 4.Hat icin elektrik alan

Yukarida verilen sekillerde direklerin altinda programin ¢izdigi elektrik alan grafikleri gosterilmektedir. Sekil
2.9’daki resimde toplam elektrik alan hesabi yaptirilmis olup, bileske elektrik alan diregin altinda merkez
noktasinda (x=0) 0.4841 kV/m olarak hesaplanmistir. Bu noktadan hatta dikey olarak ileri veya geriye (x<0, x>0
noktalarina) gidildik¢e kademeli olarak azalarak 50 metre direkten uzakta yaklasik olarak 0.175 kV/m

seviyelerine inmektedir.
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Sekil 2.10’da 1. hattin meydana getirdigi elektrik alanin grafik seklinde gosterimidir. Grafikten de anlasilacagi
tizere hat direk tizerine x ekseninde + yonde yerlestirilmis olmasindan kaynakli olarak yaklasik olarak x=6 metre
konumunda yani hattin yere en yakin oldugu noktada en yiiksek elektrik alan hesaplanmistir. Bu deger 0.1934
kV/m’dir. Sekil 2.11°de 2.hattin olusturacagi elektrik alan hesaplatilip grafik seklinde gdsterilmistir. Bu hat da
direk iizerine x ekseninde + yonde yerlestirilmis olup 1.hattin iistiinde konumlandirilmistir. 2. hat i¢in yaklasik
olarak x=6 metre konumunda en yiiksek elektrik alan olugmaktadir. Bu deger 0.08514 kV/m’dir. Sekil 2.10 ile
Sekil 2.11 karsilastirilacak olursa 1. hattin meydana getirdigi elektrik alan degerinin digerine gore yiiksek
olmasinin sebebi; hatlarin ayni gerilim seviyesinde olmasina ragmen, Il.hattin direk iizerinde daha asagiya

yerlestirilmis olmasindan kaynaklidir.

Sekil 2.12°de 3. hattin meydana getirecegi elektrik alan grafigi verilmistir. Hat x eksenine gére — yonde diregin
alt tarafina yerlestirilmistir. Bu hattin meydana getirecegi en biiyiik elektrik alan x=-6 metre konumunda olup,
degeri 0.1934 kV/m olacaktir. Sekil 2.13’de 4. hattin meydana getirecegi elektrik alan grafigi verilmistir. Bu
hattinda olusturacagi en yiiksek elektrik alan x=-6 metre konumunda olup 0.08514 kV/m degerinde olacaktir.

Dort hattin elektrik alanlari karsilastirilacak olursa diregin alt kismina yerlestirilen hatlarin olusturacag elektrik
alanlar 0.1934 kV/m degerindedir. Diregin {ist kismina yerlestirilen hatlarin olusturacagi elektrik alanlar 0.08514
kV/m degerindedir. Hatlarin direk lizerindeki konumlarina gore ayni degerleri aldiklar1 agik¢a goriilmektedir. Bu
durum elektrik alan iizerine etki eden faktorlerden kaynaklidir. Elektrik alan tizerine hatlarin gerilim seviyeleri

ve yerden ylikseklikleri etki eden faktorlerdir.

3. SONUC

Maruziyet smir1, Diinya Saglik Orgiitii (WHO) tarafindan da taninan ve Uluslararasi bir komisyon olan Iyonize
Olmayan Radyasyondan Koruma Komisyonu (ICNIRP- International Commission on Non-lonizing Radiation
Protection) tarafindan giinde 24 saat maruz kalma durumu diisiiniilerek belirlenmistir. ICNIRP 50 Hz frekans i¢in
genel maruz kalma sinirim elektrik alan i¢in 5000 V/m olarak kabul etmektedir. Mesleki maruz kalma sinirlari
ise daha yiiksek olup elektrik alan i¢in 10 000 V/m’dir(WHO, 1999). incelenen 154 kV gerilim seviyesinde 4
hatt1 tasiyan direk i¢in hesaplanan bileske elektrik alan 0.4841 kV/m’dir. Yani normal isletme sartlarinda bu
direklerin altinda meydana gelen elektrik alan ICNIRP’nin belirledigi maruz kalma sinir degerlerinin altinda

kalmaktadir.
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ALUMINYUM KOPUKLERIN GENLESME DAVRANISI UZERINE NANO BOYUTLU GRAFEN
PARCACIKLARININ ETKIiSI
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Arif UZUN
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OZET
Altiminyum kompozit kopiikler, hafiflikleri ve yiiksek enerji emme kapasiteleri nedeniyle otomotiv ve havacilik
gibi yapisal uygulamalar i¢in cazip malzemelerdir. Bu ¢alismada, nikel kapli grafen ilavesinin AlSi12 metal
kopiiklerin koplirme davranisi tizerindeki etkileri incelenmistir. Al, Si, Ni-GNP ve TiH2 element tozlar
geleneksel toz metaliirjisi prosediirleri uygulanarak bulk numune haline getirilmistir. Daha sonra sicak ekstriizyon
islemi ile birlikte numuneler kdpilirmeye hazir hale getirilmistir. Akabinde kdpilirmeye hazir 6ncii numuneler 750
°C sicaklikta deneme firin1 igerisinde bir takim kopiiklestirme testlerine tabii tutulmustur. Bu islemler firin
tizerinde bulunan gézlem camindan takip edilmistir. Agirlikga %1.2 orana kadar grafen igeren 6ncii numunelerin
genlesme davranislar1 gézlenmis ve ilave edilen pargaciklarin genlesme tizerindeki rolii arastirilmistir. Elde edilen
sonuglar AlSil12 alasiminin kdpiirme davraniginin, yani maksimum kopiik genlesmesi ve stabilitesinin, grafen
miktarindaki artisa bagli olarak zayifladigini gostermektedir. Grafen pargaciklarinin miktarinin arttirilmasi hiicre
yapisini nispeten daha kii¢iik boyutlu olmasina yol agmistir. Bu seramik parcaciklarin aliiminyum eriyiginin
viskozitesi ve hiicre duvar1 incelme hiz1 iizerindeki etkisine baglanabilir.
Anahtar Kelimeler: Grafen, Aliiminyum kopiik, Genlesme, Gozenek Yapisi

EFFECT OF NANO-GRAPHEN PARTICLES ON EXPANSION BEHAVIOR OF ALUMINUM

FOAMS

ABSTRACT
Aluminum composite foams are attractive materials for structural applications such as automotive and aerospace
due to their light weight and high energy absorption capacity. In this study, the effects of nickel-coated graphene
addition on the foaming behavior of AISil2 metal foams were investigated. Al, Si, Ni-GNP (nickel-coated
graphene), and TiH2 elemental powders were converted into bulk samples using conventional powder metallurgy
procedures. Then, the samples were prepared for foaming with the hot extrusion process. Subsequently, the
precursor samples ready for foaming were subjected to a series of foaming tests at a temperature of 750 °C inside
a test furnace. These processes were monitored through the observation window on the furnace. The expansion

behavior of the precursor samples containing up to 1.2% by weight graphene was observed, and the role of the

e
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added particles on expansion was investigated. The results indicate that the foaming behavior of the AlSi12 alloy,
namely the maximum foam expansion and stability, weakened with an increase in the amount of graphene.
Increasing the amount of graphene particles resulted in a relatively smaller cell structure. This can be attributed

to the effect of ceramic particles on the viscosity and cell wall thinning rate of the aluminum melt.

Keywords: Graphene, Aluminum Foam, Expansion, Pore Structure
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INDIRGENMIS GRAFEN OKSIT TAKVIYELI KLOROPREN KAUCUK KOMPOZIT
MALZEMENIN MEKANIK OZELLIKLERININ INCELENMESI

Hiiseyin OZGUL

Bursa Uludag University, Graduate School of Natural and App. Science, Department of Automotive Engineering,
Goriikle, Bursa

Ergin YILMAZ
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Mert YILMAZ

Dorukmak Laboratory Test Specialist Niliifer, HOSAB, Bursa

Rukiye ERTAN

Bursa Uludag University, Faculty of Engineering, Department of Automotive Engineering, Gortikle, Bursa

OZET

Kloropren kauguklar, elastomerik 6zellikleri nedeniyle bir¢ok endiistriyel uygulamada yaygin olarak
kullanilmaktadir. Ancak, kloropren kaugugun mekanik dayanikliligini artirmak icin gelistirilmis takviye
malzemelerine ihtiya¢ duyulmaktadir. Bu calismada, indirgenmis grafen oksit takviyeli kloropren kaucguk
kompozit malzemenin dzelliklerini arastirilmustir. {1k olarak, indirgenmis grafen oksit nanoparcaciklarmimn %0,25,
%0,50, %1 ve %3 oranlarinda kloropren kauguga homojen bir sekilde dagilmasi saglanmis ve daha sonra, grafen
oksit takviyeli kloropren kaucuk numuneleri iiretilmis ve farkli grafen konsantrasyonlari i¢in ¢ekme deneyleri
gergeklestirilmistir. Elde edilen sonuclar ile indirgenmis grafen takviyesinin kloropren kaugugun cekme
dayanimin 1iyilestirebilecegini fakat bunun indirgenmis grafen takviyesi oranina gore degisiklik gosterecegine
ulagilmistir. En 1yi ¢ekme dayanimi degerine ise, % 0,25 oraniyla ulasilirken, %3 oraniyla en diisiik dayanim
degeri elde edilmistir.

Anahtar Kelimeler: Indirgenmis Grafen Oksit, Kloropren Kauguk, Kompozit Malzeme, Cekme Dayanimu.

INVESTIGATION OF THE MECHANICAL PROPERTIES OF REDUCED GRAPHEN OXIDE
REINFORCED CHLOROPRENE RUBBER COMPOSITE MATERIAL
ABSTRACT

Chloroprene rubber materials are widely used in many industrial applications due to their elastomeric properties.
However, improved reinforcement materials are needed to increase the mechanical strength of chloroprene
rubber. In this study, the properties of reduced graphene oxide reinforced chloroprene rubber composite material
were investigated. First, First, 0.25%, 0.50%, 1% and 3% of reduced graphene oxide nanoparticles were
homogeneously dispersed into the chloroprene rubber, and then, graphene oxide reinforced chloroprene rubber
samples were produced and tensile tests were performed for different graphene concentrations. With the results
obtained, it was concluded that reduced graphene reinforcement can improve the tensile strength of chloroprene
rubber, but this will vary according to the reduced graphene reinforcement ratio. While the best tensile strength
value was achieved with 0.25%, the lowest strength value was obtained with 3%.

Keywords: Reduced Graphene Oxide, Chloroprene Rubber, Composite Material, Tensile Strength.
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UNIFORM AKIS KOSULLARINA KONUMLANDIRILAN BOMBELi BURUNLU, 3-KANATLI
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OZET

3 tarafi denizlerle ¢evrili olan Tiirkiye’nin deniz sinirlarin1 savunmada giiclii bir konumda olmali ve iilke
savunmasi igin denizlerin kontrol altinda olmasi oldukg¢a énemlidir. Insansiz su alt1 arac1 smifina giren torpidolar,
giiniimiiz savunma sanayisi i¢in olmazsa olmaz konumdadir. Ulkemiz adina, Aselsan’in Tork adinda iiretmis
oldugu torpido giizel bir 6rnektir. Tork, 6zellikle su iistii gemilerinin ya da denizaltilarin torpidolara karsi
savunulmas1 amaciyla tiretilip, tehdit torpidolariin fiziksel olarak imha edilmesi veya gorev yapamayacak hale
getirilmesi amaglanmistir (Aselsan). Bu galismada, tiniform akis kosullarina konumlandirilan bombeli burun, 3-
kanatl eliptik kuyruklu torpido benzeri geometrinin etrafindaki akis 6zellikleri, Parcacik Goriintiileme Hiz (PIV)
Olgiim sistemi kullanilarak deneysel olarak incelenmistir. Torpidonun seyir hareketini simiile etmek i¢in @ = 0°,
a = 4° saldir1 agilarinda ve Reynolds sayis1 Re = 20000°de deneyler yapildi. Deneylerden sonra anlik hiz vektor
alan1 V degisimi ve anlik girdap konturlart ®L/U,, degisimi elde edilmistir. Hiicum agisinin torpido benzeri
geometrinin alt kayma tabakasinin {ist kayma tabakasina gore daha 1yi tutundugu ve iist kisimda gelisen kayma
tabakasinin ylizeye tutunamadigi i¢in akis ayrilmasinin meydana geldigi gézlemlenmistir.

Anahtar Kelimeler: PIV, Girdapli akis, Akigkanlar mekanigi, Torpido benzeri geometri
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EXPERIMENTAL INVESTIGATION OF INSTANTANEOUS FLOW PROPERTIES AROUND A
CAMBERED NOSE, 3-WING ELLIPTICAL STERN, TORPEDO-LIKE GEOMETRY POSITIONED
IN UNIFORM FLOW CONDITIONS

ABSTRACT

Surrounded by seas on 3 sides, Turkey should be in a strong position to defend its maritime borders and it is very
important that the seas are under control for the defense of the country. Torpedoes, which are classified as
unmanned underwater vehicles, are indispensable for today's defense industry. On behalf of our country, the
torpedo produced by Aselsan called Tork is a good example. Tork is specifically produced for the defense of
surface ships or submarines against torpedoes, and it is intended to physically destroy threat torpedoes or render
them inoperable (aselsan). In this study, the flow properties around the cambered nose, 3-wing elliptical stern
torpedo-like geometry positioned in uniform flow conditions were experimentally investigated using the Particle
Image Velocimetry (PIV) Measurement system. Experiments were carried out at « = 0°, « = 4° degrees of attack
angles and Reynolds number Re = 20000 to simulate the cruise motion of the torpedo. After the experiments,
instantaneous velocity vector field V change and instantaneous vorticity contours oL /U, change were obtained.
It was observed that with the increase of the angle of attack, the lower slip layer of the torpedo-like geometry
adhered better than the upper slip layer and flow separation occurred because the slip layer developed in the upper
region could not adhere to the surface.

Keywords: PIV, Turbulent flow, Fluids mechanics, Torpedo-like geometry

1. INTRODUCTION

Fluid mechanics is used in many applications. With the hindered flow test for a geometry, necessary
improvements can be made by examining the flow characteristics around the geometry. In the past, studies on
autonomous aircraft have been made (Bryne, 1998; Ananthakrishnan ve Zhang 1998; Yaniktepe ve Rockwell,
2004; Yaniktepe ve Rockwell, 2005; Husaini vd. 2009; Yaniktepe, 2016). One of the application areas of fluid
mechanics, which has many application areas, is underwater vehicles. Torpedoes, which are classified as
unmanned underwater vehicles, are indispensable for today's defense industry. On behalf of our country, the
torpedo produced by Aselsan called Tork is a good example. Tork is specifically produced for the defense of
surface ships or submarines against torpedoes, and it is intended to physically destroy threat torpedoes or render
them inoperable (Aselsan). However, for most applications unmanned underwater vehicles, acommon cylindrical
body with converging sterns is shared, derived from Myring's (1976) torpedo profiles. Researchers studied the
flow characteristics of torpedoes under uniform flow conditions (Kenan at al., 2022a; Kenan at al., 2022b; Kenan
at al., 2023; Akbudak et al., 2022a; Akbudak et al., 2022b; Yagmur, 2016). Some of the researchers also studied
the effect of the free surface on the torpedoes (Kilavuz et al., 2021; Kilavuz et al., 2022; Sarigigiizel, 2020;

Alvarez et al., 2009). In this study, the flow characteristics around the torpedo-like geometry with a cambered
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nose, 3-wing elliptical stern positioned in uniform flow conditions were experimentally investigated using the
Particle Image Velocimetry (PIV) method. Experiments were carried out at @« = 0°, a = 4° degrees of attack
angles and Reynolds number Re = 20000 to simulate the cruise motion of the torpedo. The experiments were
carried out at a speed of u,, = 100 mm/s. The characteristic length of the geometry used in the experiments is
L/D =5.

2. MATERIAL AND METHOD
The geometric design of the model was made using Myring (1976) equations. Formulas of torpedo-like geometry

are given in the equations given below.

D
yr= +=22Dx —x20<x < Ly 1)

=2D
D

ye=t5 Lrsx<(L-L) 2)

L (x—L+L] L y<x<l 3

The length of the geometry is L = 200 mm and the diameter is D = 40 mm. Nose, mid-section and stern lengths
are Ly = 58,32 mm, L. = 61,68 mm, Lg = 80 mm, respectively. Here Df = 45 mm’dir. The angular parameter

of the stern is 8 = 30°. Stern wing features are shown in Figure 2.1. Where a = 37°.

< Nose >le Mid-section =4 Stern

L, L 1>

L »>

Figure 2.1. Parameters of the Myring profile showed on the used underwater vehicle geometry and Stern wing
properties.
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Figure 2.2. Three-dimensional visual of the water tunnel at Osmaniye Korkut Ata University (Kenan et al., 2023)

The schematic of the experimental setup and the considered field of view (FoVs) are given in Figure 2.3 and

Figure 2.4.

Movable Model Water

SIDE VIEW ;7 Connection System Channel:

FLOW DIRECTION
_»

FRONT VIEW

Laser Source /
.......... 4 Mirror (45°) Mirror (45°) Laser Source

Figure 2.3. Scheme of the experimental setup

Figure 2.4. Field of views (FoVs)
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3. RESULTS AND DISCUSSION

Comparison of the instantaneous velocity vector field VV change obtained at different solution times (S.T.), the
cambered nose 3-wing stern torpedo-like geometry made under uniform flow conditions, and the PIV test analysis
results around the nose and stern at angles of attack a = 0° and Re = 20000 presented in Figure 3.1. Comparison
of the instantaneous velocity vector field V change obtained at different solution times (S.T.), the cambered nose
3-wing stern torpedo-like geometry made under uniform flow conditions, and the P1V test analysis results around
the nose and stern at angles of attack a = 4° and Re = 20000 presented in Figure 3.2. It was observed that the
wake region shortened with the increase in the angle of attack. It was found that the wake region approached the
stern region with the increase in the angle of attack. At the same time, it was calculated that the velocity component
values in the flow direction increased positively with the increase in the angle of attack. In addition, it was
observed that the velocity component values perpendicular to the flow direction increased in the negative direction
with the increase in the angle of attack.

The dimensionless instantaneous velocity vector field V change around the torpedo-like geometry with a
cambered nose and a wingless elliptical stern, which was previously positioned under uniform flow conditions,
was investigated (Kenan at al, 2022b). In this context, when we compare both models with each other; The
findings showed that the 3-wing stern structure had a minimal effect on the flow structure around the nose of the
torpedo-like geometry. It was determined that the wake region was shortened compared to the wingless model,
but the width of the wake region was increased.

Comparison of the dimensionless instantaneous vorticity contours oL /U, change obtained at different solution
times (S.T.), the cambered nose 3-wing stern torpedo-like geometry made under uniform flow conditions, and the
PIV test analysis results around the nose and stern at angles of attack a« = 0° ve Re = 20000 presented in Figure
3.3. Comparison of the instantaneous vorticity contours ®L /U, change obtained at different solution times (S.T.),
the cambered nose 3-wing stern torpedo-like geometry made under uniform flow conditions, and the PIV test
analysis results around the nose and stern at angles of attack a = 4° ve Re = 20000 presented in Figure 3.4.
When the flow areas were examined, it was observed that positive and negative vorticity contours were formed.
It has been determined that the negative and positive instantaneous vorticity contours in the nose area are
elongated along the model profile, and the separation in the negative vorticity contours in the nose area is greater
with the increase in the angle of attack. It was obtained that at « = 0° of the angle of attack, the lower and upper
slip layers develop following the surface of the torpedo-like geometry and elongate in the wake region to form
vorticity interactions. It was concluded that with increasing angle of attack, the interaction distance of the slip

layers in the wake region approached the torpedo-like geometry. It was observed that with the increase of the

e
77

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————



ISARC
N INTERNATIONAL SCIENCE AND ART RESEARCH

angle of attack, the lower slip layer of the torpedo-like geometry adhered better than the upper slip layer and flow
separation occurred because the slip layer developed in the upper region could not adhere to the surface.

The dimensionless instantaneous vorticity contours oL /U, variation around the torpedo-like geometry with a
cambered nose and a wingless elliptical stern, which was previously positioned under uniform flow conditions,
was investigated (Kenan at al, 2022b). In this context, when we compare both models with each other; It has been
observed that the negative and positive vorticity contours formed in the nose structure of the cambered nose 3-
winged model are more fragmented. In the wingless stern model, the separation of the negative instantaneous
vortex contours in the nose with the increase in the angle of attack was not observed in the 3-wing stern model
and it was observed that the flow adhered to the geometry surface better. With the increasing angle of attack, it
was observed that the observed violent interactions in the wake region of the wingless model are damped and the
wake region gets smaller and closer to the stern section than the wingless model. In addition, as a result of the
comparison of the wake region of the 3-wing model and the wingless model, it was observed that the instantaneous

vorticity structures in the wake region of the 3-wing model were more fragmented.

EE———,—————
78

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————




ISARC

CE AN
S -,
Ke %

N INTERNATIONAL SCIENCE AND ART RESEARCH

7
e <&
AT S

[RONA

0 20 3.0 40 50

[S—

-03 -02 -0.1 Ox/D

Figure 3.1. Comparison of the instantaneous velocity vector field VV change obtained at different solution times (S.T.), the
cambered 3-wing stern torpedo-like geometry made under uniform flow conditions, and the PIV test analysis results around

the nose and stern at angles of attack « = 0° and Re = 20000
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Figure 3.2. Comparison of the instantaneous velocity vector field V' change obtained at different solution times (S.T.), the
cambered nose 3-wing stern torpedo-like geometry made under uniform flow conditions, and the PIV test analysis results

around the nose and stern at angles of attack « = 0° and Re = 20000
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Figure 3.3. Comparison of the dimensionless instantaneous vorticity contours oL /U, change obtained at different solution

times (S.T.), the cambered nose 3-wing stern torpedo-like geometry made under uniform flow conditions, and the PIV test
analysis results around the nose and stern at angles of attack « = 0° ve Re = 20000
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Figure 3.4. Comparison of the dimensionless instantaneous vorticity contours oL /U, change obtained at different solution
times (S.T.), the cambered nose 3-wing stern torpedo-like geometry made under uniform flow conditions, and the PIV test

analysis results around the nose and stern at angles of attack o« = 4° ve Re = 20000
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CONCLUSION

The findings showed that the 3-wing stern structure had a minimal effect on the flow structure around the nose of
the torpedo-like geometry. It has been observed that the negative and positive vorticity contours formed in the
nose structure of the cambered nose 3-winged model are more fragmented. With the increasing angle of attack, it
was observed that the observed violent interactions in the wake region of the wingless model are damped and the
wake region gets smaller and closer to the stern section than the wingless model. In addition, as a result of the
comparison of the wake region of the 3-wing model and the wingless model, it was observed that the instantaneous
vorticity structures in the wake region of the 3-wing model were more fragmented.
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OZET

Enerji iletim hatlarinda akim 6lgmek icin genelde akim trafolari kullanilir. Akim trafolarinda, dlgiilen akim
biiyiikliigiine gore niive doyumu gozlenebilir. Akim 6l¢iimii i¢in hall etkili sensorler veya hava niiveli Rogowski
Bobinler (RB) de kullanilmaktadir. Hall etkili sensorler dis manyetik ortamlardan c¢ok fazla
etkilenebilmektedirler. Hava niivesi kullanan RB’ler ise manyetik olarak dogrusal 6zelliktedirler. Bu nedenle
RB’ler, 6lciim araliginda dogrulugu yiiksek dlciimler yapabilmektedirler. Ustelik hava niiveli RB’ler esnek
olduklarindan her ortamda rahatlikla kullanilabilmekte ve sokiiliip takilabilmektedir. Ancak hava niiveli
olduklarinda RB’lerin sekonder gerilimleri mV seviyesinde Olgiiliir. Anlamli degerler elde edebilmek igin
sekonder tarafinda bir indikator ile birlikte kullanilirlar. Bu nedenle yiikseltici ve ADC ¢oziintirliiliigii dikkate
alindiginda akim hassasiyetleri diisiik olabilmektedir. Bu ¢alismada ticari RB’lerin akim hassasiyetlerini arttirmak
icin esnek ferromanyetik niiveli bir RB tasarimi gelistirilmistir. Esnek niive {iretimi i¢in %40 nikel alagimli
filamentler tiretilmistir. Ticari bir referans {irin dikkate alinarak gelistirilen RB’nin hava niiveli ve filament niiveli
modeli, laboratuvar ortaminda iiretilmis ve deneysel olarak 0-400 A aralifinda karsilastirilmistir. Buna gore
onerilen esnek ferromanyetik niiveli RB ile oOlciilen gerilim degerleri, hava niiveli RB’e gore ortalama %25

oraninda yliksektir. Bu da 6l¢iim hassasiyetine olumlu katki saglayacaktir.

Anahtar Kelimeler: Rogowski Bobini, Esnek Manyetik Niive, Akim Hassasiyeti, Manyetik Geg¢irgenlik.

FLEXIBLE ROGOWSKI COIL DESIGN AND IMPLEMENTATION SUITABLE FOR ENERGY
TRANSMISSION AND DISTRIBUTION LINES
ABSTRACT

Current transformers are generally used to measure the line current in power transmission lines. In current
transformers, core saturation can be observed according to the measured current magnitude. Hall effect sensors
or air-core Rogowski Coils (RB) are also used for the current measurement. Hall effect sensors can be greatly
affected by external magnetic environments. RBs using an air core are magnetically linear. For this reason, RBs
can make high-accuracy measurements in the measuring range. Moreover, RBs are flexible, so they can be used
easily in any environment and can be disassembled and reassembled. However, because of air-cored, the

secondary voltages of the RBs are measured at mV. They are used with an indicator on the secondary side to
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obtain meaningful values. Therefore, current sensitivities may be low when amplifier and ADC resolution are
taken into account. In this paper, a flexible ferromagnetic core RB design has been developed to increase the
current sensitivity of commercial RBs. For the production of flexible core, 40% nickel alloy filaments have been
produced. The air core and filament core model of RB, which has been developed considering a commercial
reference product, has been produced in the laboratory environment and experimentally compared in the range of
0-400 A. Accordingly, the voltage values measured with the proposed RB are on average 25% higher than that
of the air core RB. This will contribute positively to measurement accuracy.

Keywords: Rogowski Coil, Flexible Magnetic Core, Current Sensitivity, Magnetic Permeability.

1. GIRIS

Elektrik akimi, elektriksel bir sistemin karakteristigi ve performansi i¢in izlenmesi ve siirekli takip edilmesi
gereken bir biiytlikliiktiir. Voltaj 6l¢iimiine benzer sekilde, bazen ¢ok kiigiik akimlari, yani mikroamper araliginda
ol¢tim almamiz gerekirken, bazen binlerce amperlik ¢ok yiiksek akimlar1 6lgmemiz gerekebilir. Enerji iletim ve
dagitim hatlarinda akimi 6lgmek i¢in agirlikli olarak akim transformatorleri kullanilmaktadir. Ferromanyetik
niiveli bu 6l¢ii transformatoriinde Slgiilecek akimin gectigi hat, transformatoriin primerini olusturur. Akim, ayni
zamanda bir manyetik alan kaynagidir. Bu nedenle akimi 6lgmek igin, bu manyetik alan1 6lgen Hall Effect vb.

sensorler de vardir. Rogowski bobini (RB) de bu sensorler arasindadir ve IEC 60044.8 (Instrument Trans formers-

Part 8 :Electronic Current Transformers) standardina gore iiretilmektedir (Sabri Uzel,).

RB’ler, uzun yillardir elektrik akimlarinin tespiti ve 6l¢timii i¢in kullanilmaktadir. RB, yiiksek ve AC hizli darbe
akimlarin1 hassasiyetle 6lgebilen, diisiik maliyetli, ana devreden elektriksel olarak izole edilen ve ferromanyetik
bir niivesi olmadigindan akimlar1 doygunluk olmadan (lineer 6zellige sahip) genis araliklarda 6lgmeye yarayan
hava ¢ekirdekli bir bobindir. Lineer manyetik 6zelligi nedeniyle farkli akim degerlerini ayni hassasiyetle
Olcebilmektedir. Ancak manyetik ge¢irgenligin zayif olmasi gorece diisiik akimlar1 6l¢cmede zorluk ¢ikarmaktadir.
Bu nedenle enerji iletim hatlarinda 1000-5000A araligindaki akimlar1 6lgmek kolayken, 20-50 A gibi akimlari

giiriiltiiden ayirarak 6lgmek zordur.

Tipik bir RB, Sekil 1'de gosterildigi gibi mevcut yolu ¢evreleyen toroidal sargilarindan olusur. Ampere yasasina

gore, RB’den akan akim ile torus ekseni boyunca manyetik aki yogunlugu arasindaki iliski esitlik (1)’deki gibidir.

I(t) = igSB(t).ds 1)

Burada s, torus boyunca olan mesafedir. Faraday kanununa gére manyetik akinin zamanla degisimi, sekonder
sargida gerilim indiikler.

w®)= G =[B®.dA=2pl(®) ()
86

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————



D ISARC

Nl INTERNATIONAL SCIENCE AND ART RESEARCH

Sekil 1: Rogowski bobininde primer ve sekonder terminaller

Akim iletkenden gectiginde, akim tarafindan iiretilen manyetik alan rogowski bobininde bir miktar voltaj
olusturur. Bu voltaj, iletkendeki akimin degisim hiz1 ve manyetik alanin degisim hiz1 ile dogru orantilidir. RB
sekonderinde endiiklenen gerilim mV seviyesinde oldugundan bir integrator ile yiikseltilir (Sekil 2). Bu integrator
devresi bilgisi, donistiiriicii de islenerek, ¢ikis dijital sinyali, akim 6l¢iimii amactyla kullanilir (David E. Shepard,
Donald W. Yauch, 2015). RB’in 6l¢iim araligi ¢ok genis olursa, A/D doniistiiriictiniin ¢6ziintlirligii de azalacaktir.

Bu da RB’nin 6l¢iim hassasiyetini etkiler.

VOLIT

——

INTEGRATOR

Sekil 2 : Rogowski bobini entegrator devresi

Ticari amag ile de kullanilan rogowski bobinleri hava bosluklu bir ¢ekirdek etrafina sarilan bobin tellerinden
olusur ve dl¢iim aralifi 5-5000A araligindadir. Ornegin Fluke i2500-18 iFlex® Esnek Akim Probu 2500A’e
kadar, DS-FLEX-3000-80 3000A’e kadar 6l¢iim yapabilmektedir.

RB’ler, sabit demir bir ¢ekirdege bagli olmadig: i¢in esnek hale gelebilirler ve boylece dar veya sikisik alanlara
daha kolay sigabilirler. Ayrica niive olarak kullanilan hava ¢ekirdegi doyuma gitmediginden, RB’ler dogrusal ve
genis bir frekans araliginda calisabilirler. Bu nedenle yiiksek 6l¢lim hassasiyeti saglarlar (Ljubomir A. Kojovic,
Martin T. Bishop, and Dharam Sharma, 2010). Dogas1 geregi sinyal degisim oranina tepki verdigi i¢in RB’ler

yalnizca AC akimu ile ¢alisirlar.
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Bu calismada; ticari amagla kullanilan RB’lerin yapilar1 ve 6zellikleri ve ayrica literatiirde nerilen RB yapilari
incelenmis ve daha yiiksek akim hassasiyetine sahip esnek bir RB tasarimi iizerine ¢aligilmistir. Bunun igin
RB’lerin yapisinda yer alan hava niivesi yerine, %40 oraninda nikel alagimli filament kullanimi ile esnek niiveli

bir RB gelistirilmistir.

(Chen Wei,Cheng Lin,Ma Boyang,Guo Yuntao,Yan Shi, 2020)’ de yazarlar RB’nin hassasiyetini arttirmak igin
3D yazici tarafindan olusturulan dikdortgen kesitli nlivenin igerisine siiper paramanyetik nano tozu (Fe304)
koymuslar ve farkli sarim sayilarinda karsilikli endiiktansini hesaplamislardir. Boylece siiper paramanyetik
cekirdegin, cok yiiksek akimlara kadar daha yiiksek bir hassasiyeti ve dogrusalligini dogrulamiglardir. Fakat

tasarlanan bu niive kat1 haldedir ve esnek degildir.

Bu caligmada gelistirilen RB’in performansini ve manyetik 6zelliklerini inceleyebilmek i¢in, deneysel dl¢timlerde

sekonder gerilim degerleri ve uygulanan primer akimlari dl¢iilmiistiir.

2. ROGOWSKI BOBIN TASARIMI
RB’nin sekonderinde indiiklenen gerilim, ortak endiiktans degerine yani manyetik kublaja baglidir. Ayrica RB’in
empedanst da tasarimda dikkate alinmalidir. Bu nedenle endiiktans ve diren¢ degerleri RB tasariminda

hesaplanmalidir.

RB’nin kesit alani, ortak endiiktans degerini etkileyen parametrelerden birdir. RB’nin kesit alan1 dairesel, veya

dikdortgen sekline olabilir.

2.1. Dairesel Kesitli Toroidal Niiveli RB

Dairesel kesitli toroidal niiveli RB’nin genel goriiniimii Sekil 3°de gosterilmistir.

RB’nin sekonder sarim sayisi (N5), RB’nin i¢ yaricapt (a), dis yarigcap (b) ile gosterilirse, iletkenler arasindaki

karsilikli endiiktans (M5,) esitlik (3) ile hesaplanur.

My, = 222 (a + b — 2vab) 3)

Toroidal niivenin dairesel kesitli RB’nin 6z endiiktans1 L,, ayni1 parametreler kullanilarak esitlik (4)’den

hesaplanabilir.

2
Ly = ¥22(a+ b — 2Vab) (4)
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Sekil 3: Dairesel Kesitli toroidal niiveli RB

2.2. Dikdortgen Kesitli Toroidal Niiveli RB
Dikdortgen kesitli toroidal niiveli RB’ni genel Slgiileri Sekil 4’de verilmistir. RB’nin tizerindeki sargi (N)
RB’nin i¢ yaricap1 (a), dis yarigapi (b) ve yiiksekligi (h) ile gosterilirse, iletken arasindaki karsilikli endiiktans

(M3,) esitlik (5)’ten, 6z endiiktansi da esitlik (6)’dan hesaplanir.

4—/}—>

Sekil 4 : Dikdortgen kesitli toroidal niiveli rogowski bobini

b
M21= Z_ﬁNzhan (5)

Ny2%.h b
L, = Bo2 % 1p2
2T a

(6)
Nysarimli sargimin kesiti, sarim sayist ve RB’nin kesit alan1 dikkate alinarak sargi direnci hesaplanabilir. Bu

halde RB’nin toplam empedansi esitlik (7)’deki gibidir (Jan Hlavacek, Radek Prochazka 2008).

Z, = \R3+(wL,)? (7)

EE—————
89

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA




(\\?;;',Y' AN . I SA R C

Y

ESce i~

IONA;

.
z
i
&

INTERNATIONAL SCIENCE AND ART RESEARCH

£
e <&
AT S

e
Dikdortgen kesit alaninin temel dezavantaji, sarim yalitiminin zarar gorebilecegi dikdortgen enine kesitin keskin

kenarlaridir. Dairesel kesitin genellikle kullanilmasinin nedeni budur (Jan Hlavacek, Radek Prochazka 2008).

Bu ¢alismada dairsel kesitli RB tasarimi lizerine durulmustur. Referans alinan olg¢iiler, ticari amag ile kullanilan
ACCUENERGY marka RCT16 model numarali RB’nindir. Tablo 1’de referans alinan RB’nin fiziksel 6zellikleri

ve Ol¢lim aralig1 verilmistir.

Tablo 1. Referans alinan RB’nin o6zellikleri

ACCUENERGY
URUN MARKASI RCT16-1000
AKIM ARALIGI 5A-1200A
iC CAP 1,06 Metre
DIS CAP 1,43 Metre
KESIT ALANI 0,97 mm?
UZUNLUK 0.4 Metre

3. ROGOWSKI BOBININ URETIMI

Bu ¢alismada, esnek bir RB niivesi elde edebilmek i¢in ferromanyetik filament kullanilmistir. %40 Nikel alagiml
filament, 1.75 mm ¢apli null u¢lu ekstriizyon makinesinde tiretilmistir. Ardindan bu filamentler plastik dis kalibin
icerisinden gegirilerek esnek RB niivesi elde edilmistir. Boylece dairesel kesitli RB niivesinin yaklasik %20’inde

ferromanyetik alisim kullanilmistir. Sekil 5°de tiretilen esnek RB niiveleri goriilmektedir.

Sekil 5: Gelistirilen RB Niivesi

Gelistirilen RB niivesinin iizerine 0.4 mm capinda bakir tel kullanilarak sekonder sarim yapilmistir. 0.4 m
uzunlugundaki niive boyunca 825 sarim esit araliklarla ve diizgiin sekilde yapilmistir. Olgiilen gerilim seviyeleri
cok diisiik oldugundan 6l¢iim giiriiltiilerini azaltmak i¢in sekonder sarimin iizerine aliiminyum ekranlama da

yapilmustir. Nihai RB bobinlerin goriintiisii Sekil 6’da verilmistir.
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Sekil 6: Uretilen RBlerin son goriintiisii ve ekranlama
4. DENEYSEL SONUCLAR
Deneysel sonuglar elde edebilmek i¢in 50Hz frekansli ayarli AC kaynaktan beslenen 50/1 doniistiirme oranli bir
trafo kullanilmigtir. Boylece 0-400 A araliginda degisen bir hat akimi elde edilmistir. Gelistirilen RB’nin
performansini1 gorebilmek i¢in ayni boyutlarda ve 6zelliklerde hava niiveli bir RB de {iretilmistir. Gelistirilen
deney diizenegi Sekil 7°de goriilmektedir. RB’nin sekonder gerilimleri mV seviyesinde oldugundan osiloskop

lizerinden Ol¢lilmiistiir.

Sekil 8: Deney Diizenegi

Tablo 2’de karsilagtirmali olarak hava niiveli ve Nikel alasimli 6nerilen RB’nin sekonder gerilim degerleri

verilmistir.
RC gerilimi (mV)
Akim (A) | Hava Niiveli | %40 Nikel
50 4,45 6,27
100 10,3 12,7
150 14 18,4
200 19,7 22,4
250 24,4 29,9
300 29,7 35,9
350 33,9 43,1
400 39,7 49,9

Tablo 2. Deneysel 6l¢iim sonuglari
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5. SONUC

Bu calismada %40 nikel alasimli filament kullanilarak esnek bir ferromanyeitk niive tiretilmistir. Bu niive esnek
RB iiretiminde kullanilmistir. Laboratuvar kosullarinda 400A’e kadar yapilan deneylerde gelistirilen RB’in
dogrusal tepki verdigi ve hava niiveli RB’e gore dl¢iilen gerilimin ortalama %25 oraninda arttirildigi goriilmiistiir.
Bu da &l¢iim hassasiyetine katki saglayacaktir. Onerilen esnek ferromanyetik niiveli RB pek ¢ok akim 6l¢iim

sistemlerinde farkli akim araliklar1 i¢in uygun manyetik gegirgenligi belirlenerek tasarlanip gelistirilebilir.
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SAF TITANYUM (CP2) MALZEMESININ SEKILLENDIRiLEBILiRLiGINE SICAKLIGIN ETKiSi
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OZET
Saf titanyum (CP2), yiiksek dayanim, diistik yogunluk, yiiksek korozyon direnci, yiiksek sicakliklarda dayanimini
koruyabilme ve yorulma dayanimi gibi 6zelliklere sahiptir. Sahip oldugu bu 6zelliklerinden dolay1, medikal
uygulamalar ve otomotiv gibi alanlarda tercih edilmektedir. Son yillarda bu malzeme iizerinde yapilan arastirma
ve gelistirmeler bir¢ok iilke tarafindan yakindan takip edilmektedir. Ancak titanyum malzemelerinin iiretim
maliyetlerinin yliksek olmas1 ve sinirli sekillendirilebilirlikleri bir dezavantaj oldugundan dolay1 kullanim alanlar1
siirli kalmaktadir. Saf Titanyum (CP2) malzemesinin yiiksek sekillendirme sicakliklarinda nasil davranig
gosterdigide belirsizligini korumaktadir. Bu ¢aligmada; saf titanyum (CP2) malzemesinin farkli sicakliklarda
sekillendirilebilirliginin mekanik 6zelliklere etkisi incelenmistir. U profil kalib1 lizerinde 1 mm sac titanyum
plakalarin farkli sicakliklarda preslenmesi ile sicak sekillendirme islemi uygulanmistir. Sac malzemenin
haddeleme yonii boyunca U-plakalarin alt kismindan numuneler alinmistir. Daha sonra sirasiyla cekme testleri
ve mikrosertlik Olglimlert incelenmistir. Yiiksek sicakliklarda, malzemenin mekanik Ozelliklerinde Gnemli
degisiklikler gozlemlenmistir. 1000°C sicaklikta malzemenin ¢ekme dayaniminin ve sertliginin arttigr ve
malzemenin gevreklestigi goriilmiistiir. Saf titanyum (CP2) malzemesinin en iyi sekillendirme sicakliginin ise
500°C’de oldugu belirlenmistir. Bu calismadan elde edilen sonuglara bakildiginda; saf titanyum (CP2)
malzemesinin farkli sekillendirme sicakliklarindaki toklugu, siinekligi ve gevrekligi ile ilgili net bilgiler elde
edilmistir. Boylece malzemenin farkli sicakliklarda sekillendirilebilirligide yorumlanmistir. Bu ¢aligsma, farkl
sicakliklarda sekillendirilmis saf titanyum (CP2) malzemesinin mekanik 6zelliklerindeki degisimin, kullanim
alanina gore bir fikir verecegi konusunda fayda saglamistir.
Anahtar Kelimeler: Saf Titanyum, CP2, Mekanik Ozellikler, Sicak Sekillendirme

EFFECT OF TEMPERATURE ON THE FORMABILITY OF PURE (CP2) TITANIUM MATERIAL

ABSTRACT

Pure titanium (CP2) has properties such as high strength, low density, high corrosion resistance, ability to
maintain its strength at high temperatures and fatigue resistance. Due to these characteristics, it is preferred in
medical applications and industries such as automotive. In recent years, research and development on this material

has been closely followed by many countries. However, the high production costs and limited formability of
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titanium materials restrict their areas of use. The behaviour of Pure Titanium (CP2) material at high temperatures
remains uncertain. In this study; The effect of the formability of pure titanium (CP2) at different temperatures on
mechanical properties was investigated. The hot forming process was carried out by pressing 1 mm sheet titanium
plates at different temperatures on the U-profile mold. Samples were taken from the bottom of the U-plates along
the rolling direction of the titanium sheet material. Subsequently, tensile tests and microhardness measurements
were examined. Significant changes in the mechanical properties of the material were observed at high
temperatures. It was observed that the tensile strength and hardness of the material increased, and it became more
brittle at a temperature of 1000°C. The optimum forming temperature for pure titanium (CP2) material was
determined to be 500°C. Based on the results obtained from this study, clear information regarding the toughness,
ductility, and brittleness of pure titanium (CP2) material at different forming temperatures was obtained. Thus,
the formability of the material at different temperatures was interpreted. This study has provided insights into the
changes in the mechanical properties of pure titanium (CP2) material formed at different temperatures, which can
be useful in determining its application-specific characteristics.

Keywords: Pure Titanium, CP2, Mechanical Properties, Hot Forming
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OZET

Bu ¢alismada, Mg90, Mg76.5, Mg60 ve Mg45.4 olarak adlandirilan farkli bilesimlere sahip numuneler, ark
ergitme yontemi kullanilarak iiretilmistir. Magnezyumun buharlagma sicakligi, nikelin buharlagsma sicakligindan
daha diisikk oldugundan, istenilen yapilar ile elde edilen yapilar arasinda degisiklikler elde edilmistir.
Numunelerin bu sekilde segilmesinin sebebi, Mg-Ni ikili faz diyagramina gore, 6tektik alti, otektik, otektik tistii
ve stokiyometrik bilesik (Mg45.4=Mg>Ni) olarak farkli mikroyapilara sahip alagimlar elde etmektir. Elde edilen
dort farkli numune, faz ve mikroyapisal 6zellikler agisindan X-1g1m1 difraksiyonu (XRD) ve taramali elektron
mikroskobu (SEM) gibi karakterizasyon teknikleri kullanilarak incelenmistir. XRD analizi, numunelerin kristal
yapisini ve farkli fazlarin varligini belirlemek i¢in yapilmistir. SEM goriintiileri ise numunelerin mikroyapisal
ozelliklerini gozlemlemek i¢in kullanilmistir. Sonuglar, magnezyumun buharlasma sicakliginin diistik
olmasindan dolayi, istenilenden farkli olmustur. Normalde, 6tektik alt1 bir yapt olmasi beklenen Mg90 alagima,
otektike yakin; ve otektik {stli bir yapt olmasi beklenen Mg60 alasimi neredeyse stokiyometrik bir yapi
olusmustur. Sonu¢ olarak, mikroyapilar faz diyagramina gore nikel tarafina dogru kaymis ve mikroyapilar
degismistir. %100 MgoNi fazi olmasi beklenen Mg45.4 alasimi, MgzNi ve MgNi; fazlarindan olugsmustur. XRD
ile elde edilen faz yapilari ile mikroyapilar da tutarlidir.

Anahtar Kelimeler: Magnezyum-nikel alagimi; Ark ergitme yontemi; Faz ve mikroyapisal 6zellikler
STRUCTURAL INVESTIGATION AND PRODUCTION OF BINARY MG-NI ALLOYS WITH
DIFFERENT COMPOSITIONS

ABSTRACT

In this study, samples with different compositions, named Mg90, Mg76.5, Mg60, and Mg45.4, were produced
using the arc melting method. Due to the lower vaporization temperature of magnesium compared to nickel,
variations in desired and obtained structures were achieved. The selection of these samples was based on the Mg-
Ni binary phase diagram to obtain alloys with different microstructures, such as hypereutectic, eutectic,
hypoeutectic, and stoichiometric compound (Mg45.4=Mg2Ni). The four different samples obtained were

characterized in terms of phase and microstructural properties using characterization techniques such as X-ray
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diffraction (XRD) and scanning electron microscopy (SEM). XRD analysis was performed to determine the
crystal structure of the samples and the presence of different phases. SEM images were used to observe the
microstructural features of the samples. The results were different from the expected structures due to the lower
vaporization temperature of magnesium. The Mg90 alloy, which was expected to have a hypereutectic structure,
exhibited a eutectic structure, while the Mg60 alloy, expected to have a eutectic or hypoeutectic structure, formed
a nearly stoichiometric structure. Consequently, the microstructures shifted towards the nickel side according to
the phase diagram, resulting in a change in microstructures. The Mg45.4 alloy, expected to have 100% Mg2Ni
phase, consisted of MgzNi and MgNi> phases. The obtained phase structures from XRD were consistent with the
observed microstructures.

Keywords: Magnesium-nickel alloy; Arc melting method; Phase and microstructural properties.

1. GIRIS

Magnezyum, diinyanin en hafif yapisal metali olup, yiiksek mukavemete sahiptir. Ayrica dogada en ¢ok bulunan
elementlerden birisidir (Li, Ji, Bai, Jiang, & Pan, 2023). Ayn1 zamanda yiiksek termal ve elektriksel iletkenligi,
darbe emme 6zelligi ve diisiik yogunluguyla da dikkat ¢eker (Eren, 2018; Neikov & Gopienko, 2019). Ancak,
magnezyum saf haliyle baz1 zorluklarla karsilasabilir. Ozellikle korozyona kars1 diisiik dirence ve enerji
uygulamalarindaki sinirlamalara sahip olmasi bazi uygulamalarda kullanimini sinirlar (Aydin, Bayindir, Hoseini,
& Pekguleryuz, 2013; Blawert, Hort, & Kainer, 2004). Bu sorunu ¢6zmek i¢in magnezyum alagimlari
gelistirilmistir. Magnezyum-nikel ikili alagimlari, magnezyum matrisine nikelin eklenmesiyle olusturulan
malzemelerdir. Nikel, magnezyum ve alagimlarina 6nemli 6zellikler kazandirir. Nikel, yiiksek korozyon direncine
sahiptir ve oksidasyona karst dayaniklidir (Crook & processes, 2007). Bu nedenle, magnezyum-nikel alasimlari,
ozellikle deniz suyu ve nemli ortamlar gibi korozyon riski yliksek alanlarda tercih edilir. Ek olarak, magnezyum-
nikel alagimlari, birgok endiistride genis bir kullanim yelpazesine sahiptir (Czerwinski, 2002). Havacilik ve
otomotiv endiistrilerinde hafif ve yiiksek mukavemetli malzemelerin talebi arttikca, magnezyum-nikel
alagimlariin 6nemi de artmaktadir (Tan et al., 2017). Bu alasimlar, hidrojen depolama, ugak gévdeleri, motor
parcalari, jantlar, siispansiyon sistemleri gibi bir¢ok bilesende kullanilir. Ayrica, elektronik cihazlarda, tibbi
implantlarda ve spor ekipmanlarinda da magnezyum-nikel alagimlarinin avantajlarindan yararlanilir (Gupta &
Wong, 2015). Magnezyum-nikel alagimlarinin bir diger avantaji, yliksek sicaklik performansidir. Bu alagimlar,
yiiksek sicaklikta mekanik Ozelliklerini koruyabilen malzemelerdir. Bu o6zellikleri nedeniyle, havacilik ve
savunma enddistrilerinde yiiksek sicaklik uygulamalarinda kullanilan bilesenlerin iiretiminde tercih edilirler (Luo
& Alloys, 2013). Ancak, magnezyum-nikel alasimlar1 kullanilirken bazi zorluklar da vardir. Magnezyum ve nikel
arasindaki farkli termal genlesme katsayilari, birlesme bolgelerinde ¢atlaklara neden olabilir. Bu nedenle,
alasimlarin liretimi ve islenmesi sirasinda dikkatli bir yaklasim gerekmektedir. Cesitli tiretim yontemlerinden biri

olan vakum ark ergitme islemi sayesinde, hemen hemen tiim alagim elementlerinin eritilebildigi 3000°C'ye kadar
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yiiksek sicakliklara ulagmak miimkiindiir. Ancak, buharlagsma olasilig1 nedeniyle, bu yontem diisiik kaynama
noktali elementler (Mg gibi) igeren alasimlar i¢in uygun degildir (Sadeghi & Niroumand, 2022). Magnezyumun
buharlagsma sicakliginin nikelin ergime sicakligindan ¢ok diisiik olmasi, bu ikili alagimin {iretiminde problem
olusturmaktadir. Magnezyumun buharlagsma etkisi, bu liretim yontemi ve bu ikili (Mg-Ni) alasimi i¢in heniiz
bilinmemektedir. Buradan yola ¢ikarak olusacak buharlasma miktarin1 tahmin etmek icin, dort farkl: (6tektik alti,
otektik, otektik iistii ve stokiyometrik) bilesime sahip Mg-Ni ikili alagim1 bu ¢aligsma igin tercih edilmistir. Tercih
edilen alagimlar, ark ergitme yontemiyle iiretilmis ve yapisal ozellikleri ve olusan faz miktarlart XRD ve SEM
analizleriyle incelenmistir.

2. ARASTIRMA VE BULGULAR

2.1. Deneysel Calismalar

Deneysel calismalarda, ticari olarak saf Mg ve Ni dokme metaller kullanildi. Mg’ nin dogal buharlagma etkisinin
daha 1iyi anlagilmasi i¢in, dort farkli bilesime sahip (Otektik alti, 6tektik, otektik iistii ve stokiyometrik) alasim
secilmistir. Sec¢ilen alasimlar, hem faz diyagram iizerinde (Sekil 2.1) hem de tablo (Tablo 2.1) olarak verilmistir.
Tilim alagimlar, argon atmosferi altinda vakum ark eritme ile hazirlanmistir. Ark voltaj1 25 V ve ark akimi1 yaklagik
500-600 A arasinda yapilmistir. Homojenlestirme igin alasimlarin hepsi argon atmosferi altinda bes kez
eritilmistir.

Alagimlar, mikroyap1 incelemeleri i¢in iki bilesenli soguk epoksi regineye gomiildii. Numunelere standart
metalografik islemler uygulandi. Uretilen alasimlarin mikroyapilari, Zeiss EVO MA modeline ait taramali
elektron mikroskobu (SEM) kullanilarak kesit agisindan incelenmistir. Ark eritme ile elde edilen dort fakli 6tektik
alt1, otektik, otektik {istli ve stokiyometrik dokiim alasimlari, oda sicakliginda 10-90° 26 araliginda taranan Cu
Ko radyasyonu ile donatilmig X-1g1n1 difraktometre (XRD) ile analiz edildi.

Alagim1 Alagim2 Alagim3 Alagim4

1500
Sivi Congruently L+
%) melting phase At
~ 100 | | />\
] ncoy !.'Tllk’ll[ y . oN f
© melting phase / L+MgNi, [+ MgNi; b
O . /]
D L+ I
700 = / L+MeNi [ MgNi MgNi, + 3
B——N - Mg,Ni + MgNi,
300 o a + Mg,Ni ’ ‘
] | | | | | |
0 10 20 30 40 50 60 70 80 9% 100%
100% Agiriikca Nikel (%) AL

Mg
Sekil 2.1. Uretilen alagimlarmn faz diyagrami iizerinde gosterimi
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ilesim Mg (%ag.) | Ni(%ag.) Mg Ni Toplam

Alasim Miktari(g) Miktari(g) Miktar(g)
Mg90 (Alagim 1) 90 10 26.3754 2.9306 29.3027
Mg76.5 (Alasim 1) 76.5 235 15.5239 4.7668 20.3978
Mg60 (Alasim 1) 60 40 16.4596 10.9731 27.4327
Mg45.4 (Alasim 1) 454 54.6 11.4226 13.6826 25.1052

2.2. Deneysel Sonuclar
Uretilen numunelerden elde edilen XRD analiz sonuglar1 Sekil 2.2°de verilmistir. Tiim alasimlarda, Mg, MgNi,

Mg2Ni ve MgNi: fazlan tespit edilmistir. Bu fazlarin arasindan MgNi faz bir yari kararli fazdir. Bu yiizden faz
diyagraminda goriilmemektedir. Bu faz sadece Mg90 (Alasim 1)’ de goriilmiistiir. Digerlerinde bu faza
rastlanmamustir. Aslinda tespit edilen derecelerde bir¢ok farkli faz ile yakin eslesme de bulunmaktadir. MgoNi ve
MgN:i. fazlar1 oldukga genis bir derece skalasina sahiptir. Ancak burada ortaya ¢iktig1 diisiiniilen bu faz elde edilen
mikroyapilarda (Sekil 2.3) tespit edilememistir. Bu durum ark ergitme gibi kismi hizli soguma proseslerinde
goriilebilmektedir. Pikler detayli incelendiginde, Mg90 ve Mg76.5 (Alasim 1 ve Alagim 2) alasimlari i¢in en
yiiksek pik Mg fazinin piki iken, Mg60 ve Mg45.4 (Alasim 3 ve Alasim 4) alasimlari igin en yiiksek pik MgoNi
fazinin pikidir. Bunlar beklenen sonuglar olup Mg ve Ni miktar1 ile degismektedir. Burada her ne kadar pikler
dogru gibi goriinse de aslinda elde edilen alasgimlarin faz yapilarinda degisiklik olugsmustur. En belirgin ise
Mg45.4 (Alasim 4)’ dir. Normalde stokiyometrik bir bilesime sahip olan bu alagimin %100 olarak Mg>Ni fazindan
olugmasi beklenmektedir. Ancak piklerden de anlagildig: gibi hem Mg2Ni hem de MgNi2 fazlarindan meydana
gelmistir. Buradan agikca anlasildigr gibi, Mg’ un buharlagsma sicakligindan dolay: olusan arkta bir miktar Mg’

un buharlasarak yapidan uzaklastigi ve yapinin diyagram iizerinde saga dogru kaydig1 sdylenebilmektedir.

. © Mg,Ni
i ® MgNi,
|
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} ® Mg
0 o |
| °
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Sekil 2.2. Ark ergitmeyle iiretilmis dort farkli bilesime sahip numunelerin XRD paternleri
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Uretilen alagimlar ayrica SEM’ de mikroyapisal olarak incelenmis ve elde edilen goriintiiler Sekil 2.3° de
gosterilmigtir. Aslinda otektik alt1 olmasi beklenen Mg90 alasiminin 6tektike yakin, 6tektik olmast beklenen
alasimin otektik alti, 6tektik alt1 olmas1 beklenen alagimin stokiyometrik bilesime yakin ve stokiyometrik bilesime
sahip olmasi beklenen alasimin stokiyometri alt1 olarak olustugu belirlenmistir. Hem mikroyapt hem de XRD
paternleri bu durumu ortaya koymaktadir. Normalde Sekil 2.3a ve 2.3b’ de goriilen yapilarin Mg76.5” e ve Sekil
2.3e ve 2.3f°deki yapilarin ise Mg45.4’ e ait olmasi beklenirdi. Bunun en belirgin agiklamas1 Mg’un buharlasarak
yapidan uzaklagsmasina baglanmaktadir. Ek olarak, faz diyagramina gore elde edilmesi gercken fazlar ve
iiretildikten sonra bulunan fazlar arasinda belirgin bir fark goézlenmektedir (Tablo 2.2). Ilk iki siitun, her bir
alagimin igerdigi magnezyum (Mg) ve nikel (Ni) oranlari belirtir. Ornegin, Mg90 alasimi %90 Mg ve %10 Ni
icerirken, Mg60 alasimi %60 Mg ve %40 Ni igermektedir. Ugiincii ve dérdiincii siitunlar, istenilen oranlarda
tiretilmesi durumunda ideal olarak alasimin icermesi gereken Mg fazi ve MgoNi faz1 oranlarini gostermektedir.
Ornegin, Mg90 alasimimin normalde, %81.69 Mg faz1 ve %18.31 Mg:Ni fazlarin1 igermesi beklenirken, Mg45
alagiminda bu oranlar sirasiyla %0 ve %100°diir. Son {ig siitun (Besinci, altinci ve yedinci siitunlar), alasimlarin
iiretildikten sonraKi faz oranlarmi gostermektedir. Ornegin, Mg90 alasiminin iiretildikten sonra %63.37 Mg fazi
ve %36.63 Mg2Ni faz1 icerdigi goriilmektedir. Uretimden sonra normal sartlarda, MgNiz fazinin olusmamasi
gerekmektedir. Ancak burada Mg45.4 alasimi 6rneginde, iretildikten sonra %37.95 MgNi> fazi bulunmaktadir.
Bu verilere dayanarak, alagimlarin {iretim siirecinde ideal faz oranlarma ulasilamadigi ve bazi durumlarda
istenilen faz oranlarindan sapmalar oldugu goriilebilir. Bu sapmalarin nedenleri, iiretim siirecindeki faktorlere
veya bagka etmenlere bagli olabilir. Ancak burada, bu faz oranlarina bakildiginda, iiretim sirasinda arkin 3000 °C

‘nin lizerine ¢ikmasindan dolay1, yaklagik %8-10 Mg kaybinin oldugu s6ylenebilmektedir.
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Sekil 2.3 a) ve b) Mg90, ¢) ve d) Mg76.5, e) ve f) Mg60, g) ve h) Mg45.4 alasimlarinin SEM”’ de alinmis mikroyap: goriintiileri.
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Tablo 2.2 Kaldirag kurali ile hesaplanan ve olmasi gereken faz oranlari ile Rietveld analizi yardimiyla XRD paternlerinden

bulunan (iiretildikten sonra) faz oranlari

Alasim Mg Ni Olmas1 | Olmasi | Uretildikten | Uretildikten | Uretildikten
(%ag.) | (%ag.) | gereken | gereken sonra sonra sonra
Mg faz | MgzNi bulunan bulunan bulunan
orani faz Mg faz Mg:Ni faz MgNi: faz
(%ag.) orani orani orani orani
(Yoag.)
Mg90 90 10 81.69 18.31 63.37 36.63 0
Mg76.5 76.5 235 56.96 43.04 35.90 64.10 0
Mg60 60 40 26.74 73.26 4.80 95.20 0
Mg45.4 45.4 54.6 0 100 1.92 60.13 37.95

Olusan kayb1 kanitlamak adina, iiretimden 6nce ve liretimden sonraki alasimlarin cihaz {izerinde ortaya ¢ikan
halleri Sekil 2.4° de gosterilmistir. Sekil 2.4a’ da iiretimden Onceki ham haldeki Mg ve Ni parcaciklari
goriilmektedir. Sekil 2.4b’ de ise iiretimin hemen ardindan cihazdaki potanin {izerinde ortaya ¢ikan goriintii
verilmektedir. Goriintiide, alagim ortada erimis ve kenarlarda siyah, gri renkte toz pargaciklari bulunmaktadir. Bu
toz pargaciklarinin anlik ark olusumundan kaynakli Mg’ u once buharlastirip ardindan katilagtirarak zemine
sermektedir. Elde edilen toz pargaciklarinin XRD analizi ise Sekil 2.5’ te verilmistir. XRD paterninde en yiiksek
pik Mg fazina ait iken kiigiik miktarda Ni ve MgO pikleri de goriilmektedir. Bu sonuglar, Mg un buharlagtigini

kanitlamaktadir.

Ergitilip
~ . = katlagsmig
alagim

cikan Mg
buhari

G

Sekil 2.4 Ergitmenin yapildig1 su sogutmal bakir pota. a) Ergitilme 6ncesi, b) ergitme sonrasi.
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Sekil 2.5 Katilasmis Mg buharinin XRD analizi sonucu elde edilin kirinim desenleri.

3. SONUC
e Planlanan alasimlar basariyla iiretildi. Ancak Mg'nin buharlagsmasindan dolayr hedeflenen faz
oranlarindan farkli miktarlarda faz elde edilmistir. Bu XRD ve SEM ¢aligsmalari ile kanitlanmustir.
e Uretilen tiim alasimlar sonucunda yaklasik %8-10 oraninda Mg agirlik kaybi meydana gelmistir. Bu

durumun Mg ilavesi ile ¢oziilebilecegi diisiiniilmektedir.
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KOPUK BETON URETIMINDE FARKLI BOYUT AGREGA KULLANIMININ MEKANIKSEL
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OZET
Kopiik beton, ¢cimento, ince kum, ugucu kiil vb. malzemelere su ilave edilerek mikserde karistirilip akici kivamda
elde edilen harca kararli halde kopiik ilave edilmesi ile iiretilmektedir. Taze beton harcina koptik ilave edilerek
sertlesmis bilinyede gozenek olusturulur, bu nedenle kopiik beton adini alir. Yiiksek akis kabiliyeti, diisiik birim
agirlik, minimum agrega tiikketimi, kontrollii diisitk mukavemet degeri, ve milkkemmel 1s1 yalitim 6zelliklerine
sahiptir. Kuru birim agirhg 400-1600 kg/m® arasinda ve basing mukavemeti 0,3 - 15 MPa arasinda
iiretilebilmektedir. K&piik beton, yangina dayaniklidir. Ayrica, 1s1l ve akustik yalitim 6zellikleri sayesinde zemin
ve ¢at1 yalittmindan bosluk doldurmaya kadar ¢ok ¢esitli kullanim alanlar1 vardir. Bu ¢alismada, kdpiik beton
iiretiminde kullanilan dolgu malzemelerinin boyutlarinin mekaniksel 6zelliklere etkisi incelenmistir. Bunun i¢in
standart bir recete belirleyip, bu recetede kullanilan dolgu malzemesinin tane boyut ortalamas1 0,5 mm- 1mm-
3mm olacak sekilde farkli kopiik beton regeteleri hazirlanmistir. Hazirlanan kopiik betonlara, yogunluk, basma
mukavemeti ile su emme testleri yapilmistir.
Anahtar Kelimeler: Kopiik beton, agrega tane boyutu, mekaniksel 6zellikler.

INVESTIGATION OF THE EFFECTS OF USE OF DIFFERENT SIZE AGGREGATE ON

MECHANICAL PROPERTIES IN PRODUCTION OF FOAM CONCRETE

ABSTRACT
Foam concrete produced by adding water, cement, fine sand, fly ash etc. and mixing in the mixer and adding
stable foam to the mortar obtained in a fluid consistency. By adding foam to the fresh concrete mortar, a pore is
created in the hardened body, so it is called foam concrete. It has high flow ability, low unit weight, minimum
aggregate consumption, controlled low strength value, and excellent thermal insulation properties. Dry unit
weight can be produced between 400-1600 kg/m3 and compressive strength between 0.3 - 15 MPa. Foam concrete
is fire resistant. In addition, thanks to its thermal and acoustic insulation properties, it has a wide range of usage
areas from floor and roof insulation to filling spaces. In this study, the effect of the size of the filling materials
used in the production of foam concrete on the mechanical properties was investigated. For this purpose, a
standard recipe was determined and different foam concrete recipes were prepared with the average grain size of

the filling material used in this recipe 0.5 mm-1mm-3mm. Density, compressive strength and water absorption
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tests were carried out on the prepared foam concrete. The optimum values of the water temperature used in the
preparation of foam concrete were determined.

Keywords: Foam concrete, aggregate particle size, mechanical properties
1. GIRIS
Kopiik beton, ¢imento, ince kum, ugucu kiil vb. malzemelere su ilave edilerek mikserde karistirilip akict kivamda

elde edilen harca kararli halde kopiik ilave edilmesi ile iiretilmektedir. Taze beton harcina kopiik ilave edilerek
sertlesmis blinyede gozenek olusturulur, bu nedenle kopiik beton adini alir. Yiiksek akis kabiliyeti, diisiik birim
agirlik, minimum agrega tiikketimi, kontrollii diisiik mukavemet degeri, ve miikemmel 1s1 yalitim 6zelliklerine
sahiptir. Kuru birim agirhg 400-1600 kg/m® arasinda ve basmng mukavemeti 0,3 - 15 MPa arasinda
iiretilebilmektedir. Kopiik beton, yangina dayaniklidir. Ayrica, 1s1l ve akustik yalitim 6zellikleri sayesinde zemin
ve ¢at1 yalittimindan bosluk doldurmaya kadar ¢ok ¢esitli kullanim alanlar1 vardir. (Dede, H. 2019). Betonun birim
hacim agirligi, beton iceriginde farkli yontemlerle bosluk meydana getirilerek veya birim agirligi normal
agregadan daha az olan agregalar tercih edilerek diisiiriilebilmektedir. Bu yontemlerden herhangi biri ile {iretilen,
birim agirlig1 2000 kg/m?*’ ten az diizeyde seyreden betonlar hafif beton olarak tanimlanmaktadir. Hafif betonlarin
birim agirliklar1 genelde 300-1800 kg/m?® araliginda degisim gosterir. Birim agirligi 800 kg/m*’ten az olan
betonlar ise ¢ok hafif betonlar olarak tanimlanir. Bu betonlarin yapim kosullari, yapim yontemleri, kullanim
kosullar1 ve kullanim alanlari normal betonlara gore farklilik gosterir. Betonun birim hacim agirligini azaltmakta,
fiziksel veya kimyasal katki maddeleri ile bosluk olusturmak, sadece iri agrega ya da hafif agrega kullanmak gibi
degisik yontemler kullanilmaktadir (Baradan vd., 2015). Hafif betonlarin yapisinda ¢ok miktarda bosluk vardir.
Bu nedenle, elastisite modiilleri ve mekanik 6zellikleri diisiik ¢cikmaktadir. Bundan 6tiirii yapida tasiyici eleman
olarak kullanim1 uygun degildir. Bu 6zellikleri sebebiyle daha ¢ok detay malzeme olarak tercih edilirler. Hafif
beton malzemesi ile insa edilen binalarin 1s1 yalitmi performanslart istiin olup, daha ekonomiktirler.
(Khanjarkhani, 2014).

Kararl1 bir kopiik beton tasarimi, kopiik ajaninin 6zelliklerine, kopiik olusturma yontemine, homojen gézenek
olusumu i¢in katk1 cinsine ve karisim oranlarina baglidir.

2. ARASTIRMA VE BULGULAR
2.1. Deneysel Calismalar
Bu arastirmada ¢imento, kum, sebeke suyu,kopiik ajani ile 300-1400 kg/m3 yogunluk araliginda kopiik betonlarin

iretimi, bazi fiziksel ve mekanik 0&zelliklerinin belirlenmesi hedeflenmistir. Laboratuvar ortaminda
15cmx15cmx15c¢m boyutlarinda iiretilen kopiik beton kiip numunelerinin kuru yogunluk, basing dayanimi, su
emme testi, porozite miktarlar1 deneysel olarak aragtirilmis, Kum boyutu ic¢in 3 farkli aralikta boyut tercihi
yapilmis olup, 0.5 mm, I mm ve 3 mm ortalama boyutlara sahip kumlar kullanilarak receteler hazirlanmistir.
Asagida tablo 1°’de kullanilan regete icerigine yer verilmistir. Bu regete dahilinde, farkli kum boyutlar

denenmistir.
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Tablo 1. Kullanilan kopiik beton recetesinin bilesimi

Malzeme Cinsi Cimento Kum Su Ajan
Malzeme Miktarlar1 (gr) | 240 80 150 2

Denemelerde ¢imento olarak portland ¢imento, kum igin silis kumu ve sebeke suyu tercih edilmistir. Oncelikle
beton harci hazirlanmistir. Cimento, kum ve su tablo 1’de verilen oranlar dahilinde mikserde karistirilarak
hazirlanmistir. Ardindan kopiik su ile koplrtiilerek, beton harcina ilave edilerek karistirma islemine devam
edilmistir. Homojen bir karisim yakalandiktan sonra kaliplara dokiim islemlere yapilmistir. Dokiim sonrasinda
TS EN 206 kapsaminda 28 giinliik kuruma siirecine birakilmistir. Ardindan tiim numuneler yogunluk, su emme
ve basma mukavemeti testlerine girmistir. Mukavemet testleri icin, Zonguldak Biilent Ecevit Universitesi Zemin
Laboratuvarinda Matest spa treviolo 24048 marka Beton presi kullanilmistir. Su emme testi igin ise, kuru
agirliklar tartilan numuneler beherde 100 °C su igerisinde 2 saat slire kaynamaya birakilmistir. 2 saat siirenin
sonunda numuneler beherler igerisinde 1sitict lizerinden alinarak 22 saat daha su igerisinde bekletilmistir. Bu
stirenin sonunda numuneler tek tek beher igerisinden alinarak yilizeyinde bulunan fazla sudan
arindirilmistir. Numuneler tek tek hassas terazide tartilmis ve suya doygun agirliklar1 kaydedilmistir. Elde edilen
kuru ve suya doygun agirliklar kullanilarak numunelerin su emme degerlerine ulagilmistir.

2.2. Deneysel Sonuglar

Kiip numunelere ait yogunluk sonuglart Sekil 1°de verilmistir. Sonuglara gore artan tane boyutu ile birlikte birim
yogunluklarda bir artis oldugu goriilmektedir. 0,5 mm boyutlu kum ile hazirlanan kopiik beton numunesinin
yogunlugu 420 kg/m?® olarak dlgiiliirken, en kaba kum boyutu olan 3 mm ‘lik kum ile hazirlanmis kopiik beton
numunesinde yogunluk 525 kg/m? olarak &l¢iilmiistiir.

560

540

520

Yogunluk (kg/m3)
2 o+ o+ u
- (=1} ] (=]
o o (=] (=]

o
[
o

H0,5mm mlmm 3mm

=
(=]
(=]

Tane Boyutu (mm)

Sekil 1. Farkh tane boyutlarindaki kumlar ile hazirlanan kopiik betonlarin yogunluk sonuglari.
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Yogunluk 6l¢iimlerinin ardindan numunelerin su emme degerleri incelenmistir. Sekil 2’de yer verilen su emme
sonuglarina gore, artan tane boyutu ile su emme oraninin azaldigi goriilmektedir. 3 mm’lik kum ile hazirlanan

kopiik beton numunesinde iri patikiillerin poroziteyi azalttig1 belirlenmistir.

160,0
1400
1200

100,0

800 H0,5mm

B 1mm

60,0 3Imm

Su Emme Orani (%)

40,0
200

00

Kum Tane Boyutui

Sekil 2. Farkl tane boyutlarindaki kumlar ile hazirlanan kopiik betonlarin su emme sonuclari.
Yogunluk ve su emme sonuglarinin ardindan t¢ farkli kiijp numunesinin basma dayanimlar1 Sekil 3’de

verilmektedir. Basma dayanim sonuglarinda, 0,5 mm kum ile hazirlanan képiik beton numunesinin basma
mukavemeti 0,380 MPa iken, I mm kum ile hazirlanan kopiik beton numesinin 0,480 MPa, 3 mm’lik kum ile
hazirlanan kopiik beton numunesinin basma mukavemeti 0,980 MPa olarak Sl¢iilmiistiir. Artan tane boyutu ile
birlikte porozitelerin azalmasi ve buna bagli olarak mukavemetin arttigi belirlenmistir. Yine Sekil 4 ‘te de,
numunelerin yogunluklari degisik oldugu i¢in birim yogunluk basina diisen mukavemet degerleri dlgiilerek 6zgiil
dayanim sonuglar1 olarak verilmektedir. Ozgiil dayanim sonuglarina gére de, 3mm’lik kum ile hazirlanmis kopiik
betonlarin dayanimlarimin en yiiksek oldugu ve artan kum tane boyutu ile 6zgiil dayanimlarin da arttigi

belirlenmistir.
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Sekil 3. Farkh tane boyutlarindaki kumlar ile hazirlanan koépiik basma mukavemeti sonuclari.

0,00220
0,00200

0,00180

0,00160
= 0,00140
0,00120
0,00100
0,00060

Kum Tane Boyutu

Ozgill Dayamim (Mpa*m3/kg)

HO0,5mm E1lmm H3mm

Sekil 4. Farkl tane boyutlarindaki kumlar ile hazirlanan képiik 6zgiil dayanim sonuclari.

3. SONUC

e Tiim numunelere uygulanan, yogunluk, su emme ve mukavemet test sonuglarina gore, kopiik beton
igerisinde kullanilan kumun tane boyutu irilestikce, kopiik beton icerisindeki gézeneklerin azaldigi, yani
taneler irileserek bosluklari doldurdugunu gostermektedir.

e S.Celikten ve arkadaslarinin (2020), yaptiklari calismada da agrega tane boyutunun artmasina bagli olarak
poroziteyi azalttigi ve mukavemet artisin1 destekledigi ifade edilmektedir. Caligmada artan agrega
boyutunun, ¢imento siispansiyonu ile homojen dolum saglayarak bosluklar1 azalttig1 ifade edilmektedir.

e  Bu c¢alisma ile, kopiik beton iiretiminde agrega tiirliniin kum olarak tercih edilmesi durumunda 3 mm
boyutlarinda kum kullaniminin, kdpiik beton yogunluk ve mukavemet degerlerine en uygun deger oldugu

tespit edilmistir.
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KOPUK BETON URETIMINDE KULLANILAN SU SICAKLIGININ MEKANIKSEL OZELLIKLERI
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OZET
Kopiik beton: igerisinde su, ¢imento ve ayricalikli dolgu yapilarin (ugucu kiil, ponza, perlit, bims, bazalt vb.)
bulundugu karisgimlardan olusan ve biinyesinde hacimce yiiksek oranlarda birbirinden ayr1 hava koridorlariin
oldugu gozenekli betona kopiik beton denir. Gozenekli bir yapida bulunmasindan dolayr hem hafif hem de 1s1l
iletim katsayis1 diisiik malzemelerdir. K&piik beton kullanim alanlari; blok tugla, duvar panel tiretimi, sap liretimi,
tiinel ve kuyularda dolgu amacli hafif beton, 1s1 yalitimli hafif kiremit ve seramik iiretimi vb. alanlarda kullanilir.
Kopiik beton literatiirde portland ¢imento ve su karigimina kopiiklestirici ilave edilerek iiretildigi ifade
edilmektedir.( Newman, J. 2003) Bu ¢alismada, kdpiik beton iiretiminde kullanilan su sicakliginin mekaniksel
ozelliklere etkisi incelenmistir. Bunun i¢in standart bir recete belirleyip, bu recetede kullanilan suyun sicakligi
17°C (sebeke suyu), 25°C, 45°C ve 75°C tercih edilerek dort farkli kopiik beton regeteleri hazirlanmstir.
Hazirlanan koptik betonlara, yogunluk, basma mukavemeti ile su emme testleri yapilmistir. Kopiik beton
hazirlamada kullanilan su sicakliginin optimum degerleri belirlenmistir.
Anahtar Kelimeler: Kopiik beton, sicaklik etkisi, mekaniksel 6zellikler.

INVESTIGATION OF THE EFFECTS OF WATER TEMPERTURE USED IN FOAM CONCRETE

PRODUCTION ON MECHANICAL PROPORTIES

ABSTRACT
Foam concrete: The porous concrete, which consists of mixtures containing water, cement and privileged filling
structures (fly ash, pumice, perlite, pumice, basalt, etc.) and which has separate air corridors in high volume ratios,
is called foam concrete. Due to their porous structure, they are both light and low thermal conductivity materials.
Foam concrete usage areas; block brick, wall panel production, screed production, light concrete for filling in
tunnels and wells, heat-insulated lightweight tiles and ceramic production, etc. used in the fields. It is stated in
the literature that foam concrete is produced by adding a foaming agent to a mixture of portland cement and water.
In this study, the effect of water temperature used in foam concrete production on mechanical properties was
investigated. For this, a standard recipe was determined and four different foam concrete recipes were prepared

by choosing the temperature of the water used in this recipe at 17° C (mains water), 25° C, 45° C and 75° C.
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Density, compressive strength and water absorption tests were carried out on the prepared foam concrete. The
optimum values of the water temperature used in the preparation of foam concrete were determined.

Keywords: Foam concrete, effect of heat, mechanical properties
1. GIRIS

Ulkemizin enerji ag181 da her gegen giin artmakta ve bu agigin bilyiimesinde alternatif enerji kaynaklarmin gok
verimli kullanilmamasi, mevcut kaynaklarin tasarruflu kullanilmamasi ve yapilarin yalitimina gerekli 6zenin
gosterilmemesi de etken olmaktadir (Giindiiz, 2007:1-5).Son yillarda sanayilesme adimlari, nufiis yiikselmeleri
ve kirsal kesimden sehirlere olan gdgiin neden oldugu asir1 yapilasma, beraberinde kentlerde 1sinma ihtiyacina
olan talebi artirmistir. Ulkemizde tiiketilen y1llik enerjinin yaklasik %41¢i konut ve yapilarin 1sitilmasinda, %33’ii
sanayi, %20°si ulasim, %5¢i tarim, ve %]1°‘i diger alanlarda kullanilmaktadir. Ulkemizde iiretilen enerjinin
yaklasik olarak %47 ‘sinin dis alimlarla karsilandigin1 gbz oniine bulundurursak ve diinyada enerji fiyatlarinin
hizla arttigmmi diisiiniirsek enerjinin verimli bir sekilde kullanilmasi daha iyi anlasilabilecektir. En pahali
enerjilerden biriside 1sinma enerjisidir. Bu nedenle, binalarin yasama hacimlerinde insan sagligina uygun 1sil
konforu saglayacak uygun yapim teknikleri ile enerjiden tasarruf yontemlerinin gelistirilmesi son derece
onemlidir. Konutlarda ve yapilarda 1s1l iletkenlik, enerjiden tasarruf i¢in beton kullaniliyor. Beton, giliniimiizde
bir¢ok yapida kullanilan en yaygin yap1 malzemesidir. Betonun en yaygin yap1 malzemesi olmasinin nedeni diger
yap1 malzemelerine gore ustiinliigiinden kaynaklanmaktadir (Giindiiz, 2007:1-5). Hafif beton malzemesi ile insa
edilen binalarin 1s1 yalitimi1 performanslari iistiin olup, daha ekonomiktirler. (Khanjarkhani, 2014). Betonun
ozellikle agir olmasi, 1s1 ve ses iletkenliginin yiiksek seviyede olmasi, yapilarda 6nemli sorunlara neden
olabilmektedir. Betonun 1s1 iletimi, i¢indeki ¢imentonun artmasiyla yiikseltilebilmekte ve diistik 1s1 iletkenligine
sahip agrega kullanilmasi ile azaltilabilmektedir. Ancak beton igerisindeki ¢imento miktarmin c¢ok fazla
degistirilememesi nedeniyle, beton iiretiminde 1s1 iletkenligi diisikk agrega kullanimi 6nemi her gegen giin

artmaktadir.

Yapilardaki yogunluklarin diistirilmesi hem yap1 acisindan giivenilirlik artmakta hem de ekonomikligi
artmaktadir. Betonda birim agirligin azalmasiyla 1s1 iletim katsayis1 kiiciiliir, ses yalitim1 artmaktadir. Isil yalitimi
olarak normal betonlardan istiin olan hafif betonun gilinlimiizde daha ¢ok tercih edildigi sdylenebilmektedir
(ALKAYA, 2010). Deprem tasarim kuvvetinin global olarak azalmasi donatida da azalmay1 saglar, boylece gaz
ve kopiik betonlar daha ekonomik ¢6zlim elde edilir. Endiistriyel yapilarda gaz beton panellerin kullanilmasiyla
sismik yiikler altinda yapinin diiglim noktalar1 daha az zorlanir ve depreme karsi uygun ¢6ziim
saglanir(TASDEMIR, 2002).

2. ARASTIRMA VE BULGULAR
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2.1. Deneysel Calismalar

Bu aragtirmada ¢imento, kum, sebeke suyu, kopiik ajani ile su ve ¢imento orani (s/¢) 0,62 olacak sekilde kopiik
betonlar hazirlanmistir. Laboratuvar ortaminda 15cmx15cmx15cm boyutlarinda {iiretilen kopiik beton kiip
numunelerinin kuru yogunluk, basing dayanimi, su emme testi yapilmistir. Asagida tablo 1’de kullanilan recete
icerigine yer verilmistir. Bu regete dahilinde, farkli su sicakliklar1 kullanilarak dort farkli su sicakligina sahip

kopiik beton numunesi hazirlanmistir.

Tablo 1. Kullanilan képiik beton recetesinin bilesimi

Malzeme Cinsi Cimento Kum Su Ajan
Malzeme Miktarlar (gr) | 240 80 150 2

Denemelerde ¢imento olarak portland ¢imento, kum i¢in silis kumu ve sebeke suyu tercih edilmistir. Deneysel
proses Sekil 1’de gosterildigi gibi oncelikle beton harci hazirlanmistir. Cimento, kum ve su tablo 1’de verilen
oranlar dahilinde mikserde karistirilarak hazirlanmistir. Ardindan kopik su ile kopiirtiilerek, beton harcina ilave
edilerek karistirma islemine devam edilmistir. Homojen bir karisim yakalandiktan sonra kaliplara dokiim
islemlere yapilmistir. Dokiim sonrasinda TS EN 206 kapsaminda 28 giinlik kuruma siirecine birakilmistir.
Ardindan tim numuneler yogunluk, su emme ve basma mukavemeti testlerine girmistir. Mukavemet testleri igin,
Zonguldak Biilent Ecevit Universitesi Zemin Laboratuvarinda Matest spa treviolo 24048 marka Beton presi
kullanilmistir. Su emme testi i¢in ise, kuru agirliklar: tartilan numuneler beherde 100 °C su igerisinde 2 saat siire
kaynamaya birakilmistir. 2 saat siirenin sonunda numuneler beherler igerisinde 1sitici lizerinden alinarak 22 saat
daha su igerisinde bekletilmistir. Bu siirenin sonunda numuneler tek tek beher icerisinden alinarak yiizeyinde
bulunan fazla sudan arindirilmistir. Numuneler tek tek hassas terazide tartilmis ve suya doygun agirliklari
kaydedilmistir. Elde edilen kuru ve suya doygun agirliklar kullanilarak numunelerin su emme degerlerine

ulagilmastir.

Cimento, Kopiik ajan-su
su,kum tartimi tartimi

Beton harciigin Basingli hava

karistirma yardimi ile
islemleri koplrtme iglemi

Beton harci ve
kopuk
karistirma

Dokim
islemleri

Sekil 1. Kopiik Beton Hazirlama Proses Akim Semasi.
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2.2. Deneysel Sonuglar

Kiip numunelere ait yogunluk sonuglar1 Sekil 2’de verilmistir. Yogunluk sonuglarma gore, 25°C su sicakligina
kadar olan numunelerde artan su sicaklig1 ile birlikte yogunluk artis1 goriilmiistiir. 25°C su sicaklig1 ile hazirlanan

numuneden sonra yine 70 °C su sicakligi hazirlanan son numunede de yogunlugun tekrar artis gdsterdigi

goriilmektedir.
o o ) . 45 °C'de Yosunluk Degerleri 70 °C'de Yogunluk Degerleri
25 °C'de Yogunluk Degerleri = = o/
Sebeke Su Sicaklhiginda S = (kg/m?) (kg/m?)
Yogunluk Degerleri (kg/m®) (kg/n’) 0 520
560 560
" 540 540 500
520 a0 e 250
o0 500 500
180 480 260

6 440
440 I 440 440
420
420 420 420
400 400 400 400
Sekil 2. Farkh su sicakliklari ile hazirlanan képiik betonlarin yogunluk sonuglari.

Sekil 3’de numunelerin su emme oranlarina yer verilmektedir. Su emme oranlar1 sonuglarina gore, kopiik beton
icerisinde kullanilan suyun sicakliginin artisi ile birlikte az miktarda da su emme oranlarinda artisa sebebiyet
verdigi goriilmektedir. Sekil 4’te yer verilen 6zgiil dayanim sonuglari incelendiginde ise, kopiik beton icerisinde
kullamlan su sicakhigmin artist ile birlikte 25°C sicakligina kadar ciddi bir dayamim artis1 oldugu goriilmektedir.
Ancak 45°C ve 75°C su sicakliklari ile hazirlanan kdpiik beton numunelerinin 6zgiil dayanimlarinin diismeye
basladig1 goriilmektedir. Kritik bir noktadan sonra, artan su sicakliginin kopiik beton numunelerinde dayanimi

diisiirdiigii belirlenmistir.

Sebeke Suyu Sicakhiginda Su

25 °C Su Emme Oranlar1 (%) 45 °C Su Emme Oranlar1 (%) 70 °C Su Emme Oranlar1 (%)
Emme Oranlar (%)

160,0 160,0 1600

1600
1400 140,0 1400

1400
1200 1200 1200

1200
1000 1000 1000

1000
80,0 80,0 80,0

80,0
500 50,0 60,0 60,0
20,0 40,0 40,0 20,0
200 20,0 20,0 20,0
00 00 00 00

Sekil 3. Farkh su sicakhiklar ile hazirlanan koépiik betonlarin su emme sonugclari.
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Sebeke Su Sicakliginda Ozgiil 25 °C'de Ozgiil Dayanm 45 °C'de Ozgil Dayanim 70 °C'de Ozgil Dayamm
Dayamim Degerleri Degerleri (MPa*m®/kg) Degerleri (MPa*m®/kg) Degerleri (MPa*m®/kg)
(MPa*mj kg] 0,00200 0,00220 0,00220
0,00220
0,00180 0,00200 0,00200

0,00200

0,00160 0,00180 0,00180
0,00180

0,00160 0,00160
0,00160 0,00140

0,00140 0,00140

0,00140 0,00120

000120
000120 0,00120

0,00100
0,00100 0,00100 0,00100
0,00080 . 000080 0,00080 0,00080
0,00060 0,00060 0,00060 0,00060
Sekil 4. Farkh su sicakliklari ile hazirlanan képiik betonlarin 6zgiil dayanim sonuclari.

3. SONUC
Tiim numunelere uygulanan, yogunluk, su emme ve mukavemet test sonuglarina gore, kopiik beton igerisinde

kullamlan su sicakligimin kritik bir esik noktas: oldugu belirlenmistir. 25°C su sicakhigmin kopiik beton
iiretiminde optimum nokta olarak kullanilabilecegi tespit edilmistir. Bunun sebebi olarak, Sekil 5’de gosterilen
betonun olusumu sirasinda C-S-H jel yapisinin etkin oldugu 6ngoriilmektedir. Betondaki su sicakliginin artmasi
erken dayanimi arttirmaktadir. Bunun nedeni hidratasyon reaksiyonunun sicaklikla hizlanmasi ve daha fazla
hidratasyon iiriinii olugturmasidir. Betonda erken dayanimi saglayan CsS hidratasyonu sicaklikla hizlanir ve daha
fazla ve daha yogun C-S-H jeli olusturur. 25°C ye kadar olan dayanim artis1 bu mekanizma ile agiklanabilirken,
aslinda bu dayanim artisinin 45°C sicakliklardaki uygulamaya kadar artmasi beklenmekteydi. Ancak képiik beton
icerisinde kullanilan kopiik ajanin organik kokenli olmasindan dolayr artan su sicakliginin bu kopiik ajanin
yapisin1 bozdugu 6ngoriilmektedir. Bu sebeplerden dolay1, kopiik beton iiretiminde kullanilan su sicakliginin

25°C dolaylarinda olmasinin maksimum verim saglayacagi belirlenmistir.

SICAKLIK — DAYANIM ILISKIisSI

SICAK HAVA e /

Hizh Hidratasyon
SuU

Yuksek erken dayanim sSuU

Ge¢ dayanimda dusme

Hizh kivam kaybi
Yuksek hidtratasyon isisi /

-

| @ C-s-Hjelleri

Normal Hidratasyon

- Normal erken dayanim \ /
= Dayanim kazanminin uzun | SU
sire devam etmesi SuU
= Normal hidtratasyon 1sisi
/ \ -
e m— oo

Sekil 5. Beton i¢erisinde hizli hidratasyon ve normal hidratasyonun sematik gosterimi. (Ak¢ansa.com.tr)
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OZET

Matematigin bir¢ok dalinin kiimeler teorisi iizerine insa edilmesi nedeniyle bu teori her an yeni konularin
calisilmaya baslandig1 alan olma 6zelligini korumaktadir. Klasik kiime teorisi miithendislik basta olmak {izere
matematik disinda bir¢ok giinliik hayat problemine de ¢6ziim ararken baglangi¢ noktasi olmustur. Hayatin daha
karmasik hale gelmesi ile birlikte bu teori yetersiz hale gelmis ve yeni kiime kavramlari ortaya ¢ikmistir. Fuzzy
kiime ve intuitionistic kiime teorisinden sonra son giinlerin popiiler yaklasimlarindan biri de Neutrosophic kiime
teorisidir. Elemanlarin bir kiimeye ait olmalarin1 derecelendirme yaklasimina dayanan fuzzy kiime teorisi
elemanlarin dahil olmamasmin derecesine iliskin bilgiler verecek sekilde intuitionistic kiime seklinde
genisletilmis daha sonra celiski ve belirsizlik durumlarinin derecelerini de igerecek sekilde Neutrosophic kiimeler
haline getirilmistir. Bu teoriyi matematigin tiim disiplinlerine uygulamaya yonelik hizla 6nemli caligmalar

yapilmis olmakla birlikte giinliik hayat uygulamalari da en az onlar kadar popiilerdir.

Chang (1968) tarafindan bulanik kiimeler iizerine topolojik uzaylarin tanimlanmasinin ardindan Coker (1997)
intuitionistic fuzzy kiimeler i¢in topoloji kavramini tanimlamistir. Salama ve Alblowi (2012) den sonra
neutrosophic kiimeler i¢in de topoloji alanindaki ¢alismalar hiz kazanmistir. Bu alanda bir¢ok matematik¢i hem

teorik hem de diger alanlarla iligkili uygulama ¢aligmalar1 yapmaktadir.

Baz1 6zel kosullari saglayan iiyelik derecelerinin temel alindigi ¢alismamizda neutrosophic ay —topolojik uzaya
iliskin baz1 6nemli 6zellikleri inceleyecegiz. neutrosophic ay —kapali ve neutrosophic ai —normal kiimeleri
kullanarak neutrosophic ai —normal uzay, kuvvetli neutrosophic aiy —normal uzay tanimlar1 verilecektir.

Ayrica verilen kavramlar arasindaki iligkileri belirleyen 6nemli teoremler kanitlanacaktir.

Anahtar Kelimeler: Bes Bilesenli Notrosofik Kiime, Bes Bilesenli Fermatean Notrosofik Topoloji, Bes Bilesenli

Fermatean Notrosofik aip —kapali Kiime.
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PENTAPARTITIONED FERMATEAN NEUTROSOPHIC ALPHA PHI NORMAL TOPOLOGICAL
SPACES

ABSTRACT

Since many branches of mathematics are built on set theory, this theory maintains its feature of being the field
where new subjects are started to be studied at any time. Classical set theory has been the starting point when
searching for solutions to many daily life problems besides mathematics, especially engineering. As life became
more complex, this theory became insufficient and new set concepts emerged. After fuzzy set and intuitionistic
set theory, one of the popular approaches in recent days is Neutrosophic set theory. Fuzzy set theory, which is
based on the grading approach of the elements belonging to a set, was expanded as an intuitionistic set to provide
information about the degree of inclusion of the elements, and then turned into Neutrosophic sets to include the
degrees of contradiction and uncertainty situations. Although important studies have been made to apply this

theory to all disciplines of mathematics, daily life applications are at least as popular.

After the definition of topological spaces on fuzzy sets by Chang (1968), Coker (1997) defined the concept of
topology for intuitionistic fuzzy sets. After Salama and Alblowi (2012), studies in the field of topology for
neutrosophic sets accelerated. Many mathematicians in this field do both theoretical and practical studies related
to other fields.

In our study, which is based on membership degrees that meet some special conditions, we will examine some
important features of the neutrosophic ay —topological space. Definitions of neutrosophic ay —normal space,
strong neutrosophic ay —normal space will be given using neutrosophic ay —closed and neutrosophic
ay —normal sets. In addition, important theorems that determine the relationships between the given concepts

will be proved.

Keywords: Pentapartitioned Neutrosophic Set, Pentapartitioned Fermatean Neutrosophic Topology,
Pentapartitioned Fermatean Neutrosophic ay —closed Set.
1. INTRODUCTION AND PRELIMINARIES

Fuzzy topological spaces was defined and developed in [1]. After that, Atannasov [2] described the notion of
intuitionistic fuzzy sets, Coker [3] constructed the intuitionistic fuzzy topological spaces. The concept of

neutrosophic crisp topological spaces were defined in [4,5].

Neutrosophic set theory, which was founded by Samarandache and carried to many different areas, was built to
eliminate the deficiencies of fuzzy and intuitionistic fuzzy theories. After the definition of neutrosophic sets,
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important researches has been carried out to adapt and develop the studies in the field of fuzzy and intuitionistic
fuzzy to this new field.

Neutrosophic topology has been studied by many authors especially Samarandache, Salama and Alblowi [6-9].
Neutrosophic a-open and regular open set defined in [10]. Later, Ray and Dey investigated neutrosophic point in
2021,[21].

Now, let us give the basic definitions we will need about neutrosophic sets.

Definition 1.1. [6] A neutrosophic set VV on a fixed set X is given below:

V={<rH,(r),E,(r),S,(r) >:r € X}, where Hy,Ey,Sy:X — [0,1] are the truth, indeterminacy and falsity
membership functions.

Later, the number of membership functions used was increased so that the concepts involved in the uncertainty
situation were more clearly stated. Let's give the definition of the set which the concepts of contradiction and
ignorance are included.

Definition 1.2. [15] A pentapartitioned neutrosophic set Z (in short P-NS) on X is given below:

Z =<1, Hz(r),Az(r),05(r),Mz(r),S;(r) >:1 € X}

where H,(r),A;(r),0,(r),M,(r),S,(r) € [0,1] are the truth, contradiction, ignorance, unknown, falsity
membership values of every r € X. Also, forall r € X, 0 < H,(r) + A;,(r) + 0,(r) + M,(r) + S,(r) <5 if
truth, falsity, contradiction, ignorance, unknown are independent components.

But for all € X, truth, falsity are dependent components and contradiction, ignorance, unknown are independent
components and so

0<H,(r)+A;,(r)+0,(r)+ M;(r)+ S,;(r) < 4.

Now, we give (1) and (0p,) We noted that there are different definitions for this sets but we use as in Definition
1.3

Definition 1.3. [15] Let X be a fixed set. Then, (1py) and (0py) on X are defined as follows:
(i) 1py = {(r,1,1,0,0,0): 7 € X},

(i) 0py = {(r,0,0,1,1,1): r € X}.

For pentapartitioned neutrosophic set general set operations is given in [15].

Remark 1.1. [15] Let M be a P-NS. Clearly, 0py S M S 1py.

Let's give the definition of a fermatean neutrophic set with the help of membership functions with certain
conditions.
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Definition 1.4. [16],[17] Let Hg(r), Eg(r), Sg(r): X — [0,1] show the degree of membership indeterminacy and
non-membership of every reW to B. A Fermatean neutrosophic set B has the formB=
{(r, Hy(r), Eg(r), Sg(r)):r € X} where indeterminacy is an independent component and membership and non-
membership are dependent components: for each r € X, 0 < Hy(r) + Ez(r) + Sg(r) < 2,0 < Hg(r)3*(r) +
Sp’(r) < 1and Hy(r)® + Eg>(r) + S°(r) < 2.

Definition 1.5. [18] A pentapartitioned fermatean neutrosophic set (in short P-FNS) Z on X is given below:

Z={r,Hy;(r),A;(r),0,(r),M;(r),S,(r)):r € X} where H,(r), A;(r), 0,(r),M,(r), S;(r) € [0,1] are the
truth, contradiction, ignorance, unknown, falsity membership values of each r € X. Here, 0 < H,(r) + A, (r) +
0;(r) + Myz(r) + S;(r) < 4, forall r € X, H,(r), S;(r) are dependent components and A, (r), 0,(r), M;(r) is
an independent component for each r € X. Also, for each re W, 0<H,>(r)+S,°(r) <1 where
0< A () +0,°(r) + M3 (r) < 3.

Definition 1.6. [16] Let
Tl = {(T, HT1 (r)'ATl (T), 0T1 (T), MT1 (T), ST1 (T')): rE X},
T, = {(r, Hy, (1), Ay, (1), O, (r), My, (1), Sy, (1)):7 € X}

be two P-FNSs on X and let Ay, (), Oy, (r), My, (r) is an independent component and Hy, (r), Sy, (r) are dependent
components foreachr € W, i € {1,2}.

i) Ty €Ty iff Hy (r) < Hy, (1), Ay, (1) < Ar, (), 07, (1) = Oy, (1), My, (r) = My, (1), Sy, (1) = Sy, (1), for every
r € X.

ii) The intersection of T, and T is

Ty N T, = {{r, min{Hy, (), Hy,(r)}, min{4y, (1), Ar, (r)}, max{0r, (1), Or, (1)},
max{My, (r), My, ()}, max{Sy, (1), Sy, (M}):r € X}.

iii) The union of T, and T is

Ty U T, = {{r, max{H; (), Hy, (1)}, max{Ar (r), Ar,(r)}, min{Or, (1), Or, (1)},
min{My, (r), My, ()}, min{S;_ (r), Sy, (M}): 7 € X}.

iv) T, = {(r, Sy, (r), My, (r), 1 — Oy, (r), Ay (), Hy,(")): 7 € X}.

2. Pentapartitioned Fermatean Neutrosophic Topologicial Spaces

Before giving the concept of topological space that we will work with, let's give the definition of pentapartitioned

fermatean neutrosophic point.
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Definition 2.1. Let V' (X) be set all pentapartitioned fermatean neutrosophic sets over X. A neutrosophic set
Xapeae) = Ux, H(x),A(x),0(x), M(x),S(x): x € X)} is named pentapartitioned fermatean neutrosophic point
iff for any element y € X, H(y) = a, A(y) =b, 0(y) =c, M(y) =d,S(y) =e for y=x and H(y) =0,
Ay)=0,0y) =1, M(y)=1,S(y)=1fory+x,where 0<a<1,0<bh<1,0<c<1,0<d<10<
e<l1.

Let f be a mapping from X into Y. If V = {{(y, H, (), Ay (y), Oy (), My, (y),Sy(¥)):y € Y} isan P-FNS in Y,

then the inverse image of V under f is an P-FNS given by

fW) = {{e fHH) ), AN (), F7HOW (), f M) GO, f (S () x € X3

The image of P-FNS U = {{y, Hy (y), Ay (), 0y (¥), My (y), Sy(¥)): ¥y € Y} under f is an P-FNS described with
fQO) =y, fHD ), (A @), fF O ), fF(My) (), f(Sy)(¥)):y € Y} where

H Jif 1 0
FHDG) = {x;‘ug(y( ), ) # '

otherwise

A Jf Y 0
FUAG) = {xef p(y( v)(X),if () # ,

otherwise

0, if f71 () #0

fOw») Ef o)

otherwise

FOM) ) = { iy Mu) ), i 7 1(y)¢0

otherwise

S, if [T #0

fSG) Ef o)

otherwise

foreachy €Y.

Definition 2.2. A pentapartitioned fermatean neutrosophic topology on X is a set T, of pentapartitioned fermatean
neutrosophic subsets of X providing

(1) Opn, 1py € Ty.

(i) G NH€eTyforevery G,H € Ty.

(iii) Uje) G; € Ty forevery {G;:j € J} € Ty.
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Here, the pair (X,Ty) is said a pentapartitioned fermatean neutrosophic topological space (P-FNTS). The
elements of Ty are said pentapartitioned fermatean neutrosophic open sets (P-FNOS) in X. P-FNS A in X is said

a pentapartitioned fermatean neutrosophic closed set (P-FNCS) < its complement A€ is a P-FNOS.

Example 2.1 Let X = {ry,r,} forall k € {1,2,3,4} T, be P-FNS:
Tp, = {(r,,0.2,0.3,0.5,0.2,0.6), (r,, 0.3,0.6,0.4,0.2,0.7) }

Tn, = {(r,0,0,1,1,1),(r,,0,0,1,1,1)}

Tn, = {(r,,0.2,0.2,0.9,0.2,0.7),(r,, 0.1,0.3,0.5,0.7,0.8) }

T, = {(r1,1,1,0,0,0),(r, 1,1,0,0,0)}

where for all j € {1,2}, 0 < Hy, *(1;) +5r, *(r;) < 1and 0 < Ay, (1) + Or, *(1;) + My, *(r;) < 3. Then,
Ty = {ON, 1 N'Tnernz'Tn3rTn4} is a pentapartitioned fermatean neutrosophic topology. Also, T, UT,, =T, U
Ty =Tny T, UTn, =T, UTy, =Ty UTy, =Ty, Ty, UT,, =T, and T, UT,, UT,, =T, , Ty, UT,, U
T, =T, UTy, UTp, =Ty UT,, UTp UT,, =Tp,.

Further, T, N Ty, =To, N T =T, N T, =T, Ty NTp =T N Ty, =Ty, Ty NTp, =To, T, N Ty N
Toy =Tn, N T, N Ty, =T N T, Ny AT, =Ty and Opy =Ty, 1oy = Ty,

Now, we examine some properties of these spaces, similar to the works done on neutrosophic topological spaces.

Definition 2.3. On (X, ty), let T = {{r, Hy (1), A¢(r), O (1), M;(7), S;(r)): r € X} be a P-FNS. Then

i) The pentapartitioned fermatean neutrosophic interior of T, denoted by PFN Int(T) is the union of all
pentapartitioned fermatean neutrosophic open subsets of T. Clearly PFN Int(T) is the largest neutrosophic open

subset of X included in T.

ii) The pentapartitioned fermatean neutrosophic closure of T denoted with PFN CI(T) is the intersection of all P-
FNCSs containing T. Here, PFN CI(T) is the smallest P-FNCS which contains T.

Example 2.2. Let X = {ry,r,} forall k € {1,2,3} T, be P-FNS:
Tp, = {(r1,0.5,0.6,0.4,0.5,0.1), (3, 0.7,0.4,0.6,0.7,0.5)3},

T, = {(r1,0.5,0.4,0.6,0.8,0.3), (r, 0.6,0.4,0.7,0.8,0.9)},

Tn, = {(r1,0.4,0.3,0.8,0.9,0.4),(r3,0,0.3,0.8,0.8,1)}.

Then, Ty = {OPN, 1pns Ty Tnys Tn3} IS a pentapartitioned fermatean neutrosophic topology.
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Also Opy, 1py, Ty, Tny, T, P-FNOS in (X, Ty) and their complements 1py, Opy,

Tp,© = {{r1,0.1,0.5,0.6,0.6,0.5),(r;, 0.5,0.7,0.4,0.4,0.7)}

Tnzc = {(ry,0.3,0.4,0.4,0.4,0.5), (r,, 0.9,0.8,0.3,0.4,0.6)},

Tn3c = {(ry,0.4,0.9,0.2,0.3,0.4),(r, 1,0.8,0.2,0.3,0)}

and 1py N Tnlc = {(r;, min{1,0.1}, min{1,0.5}, max{0,0.6},max{0,0.6}, max{0,0.5}),

(r,, min{1,0.5}, min{1,0.7}, max{0,0.4},max{0,0.4}, max{0,0.7}),r;, 7, € X}

= {(r1,0.1,0.5,0.6,0.6,0.5), (1, 0.5,0.7,0.4,0.4,0.7)} = T, ., 1py N T, =T, 1py N Ty, =Ty €
{0pn, 1oy, T, 6, Ty, S, Tn, €} are P-FNCS in (X, Ty).

Suppose that T = {(ry, 0.4,0.3,0.4,0.5,0.1), (r,, 0.6,0.3,0.6,0.7,0.6)} be a P-FNTS on X. Then, PFN Int(T) =
{(ry,0.4,0.3,0.8,0.9,0.4), (r,, 0,0.3,0.8,0.8,1)} and PFN CI(T) = 1py.

b) Let T,,, = {{r1,0.2,0.3,0.5,0.2,0.6),{r;, 0.3,0.6,0.4,0.2,0.7)},
T,, = {(r,0.2,0.2,0.9,0.2,0.7), (r,0.1,0.3,0.5,0.7,0.8)}.

In this case TN={OPN, 1pn, T, T,y IS a pentapartitioned fermatean neutrosophic topology. Here
Opn, 1pn, Tnys Tn, P-FNOS in (X, Ty) and their complements 1py, Opy,

To,© = {(r1,0.6,0.2,0.5,0.3,0.2), (3, 0.7,0.2,0.6,0.6,0.3)},

Tnzc = {(r1,0.7,0.2,0.1,0.2,0.2),(r», 0.8,0.7,0.5,0.3,0.1)}

and 1py N T, © = {{r;, min{1,0.6}, min{1,0.2}, max{0,0.5},max{0,0.3}, max{0,0.2}),
(r,, min{1,0.7}, min{1,0.2}, max{0,0.6},max{0,0.6}, max{0,0.3}), 7,1, € X}

= {(r1,0.6,0.2,0.5,0.3,0.2),(r;,0.7,0.2,0.6,0.6,0.3)} = T, %, 1py N Ty, € = Ty ©

are P-FNCS in (X, ty). Suppose that T = {{ry,0.7,0.7,0.8,0.8,0.6), (r,, 0.5,0.5,0.5,0.6,0.6)} be a P-FNS on X.
Now, the regular open set and related definitions given for neutrosophic spaces in [10] will be transferred to the
topological spaces we have defined.

Definition 2.4. A pentapartitioned fermatean neutrosophic subset T of a P-FNTS (X,Ty) is said to be a
pentapartitioned fermatean neutrosophic regular open set (P-FNRQOS) if T € PFN Int[PFN CL(T)]. The
complement of a pentapartitioned fermatean neutrosophic regular open set is said a pentapartitioned fermatean
neutrosophic regular closed (pre-closed) set (P-FNRCS) in X.
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Example 2.3. a) Let X = {ry,,} non-empty set. Clearly (X, ty) be an P-FNTS, where
Tp, = {(ry,0.3,0.3,0.3,0.3,0.4), (15, 0.4,0.4,0.4,0.4,0.3): 7,1, € X},

Tn, = {(ry,0.4,0.4,0.1,0.1,0.4), (r,,0.5,0.5,0.3,0.3,0.1): 7,7, € X}

T~ = {Opn, 1pn, Tny, T, } Here complements of Oy, 1y, Ty, T, are 1py, Opy,

Tnlc = {(r1, 0.4,0.3,0.7,0.3,0.3),(r3, 0.3,0.4,0.6,0.4,0.4)},

Tn,© = {(r1,0.4,0.1,0.9,0.4,0.4),(r,,0.1,0.3,0.7,0.5,0.5)} and they are P-FNCS in (X, ty).

Let T = {(ry,0.3,0.3,0.2,0.2,0.9), (1, 0.3,0.3,0.3,0.3,0.4): 74, 7, € X} be a P-FNS on X. Then, PFN Int(T) = Opy
and PFN CI(T) = 1py. PFN Int[PFN CL(T)] = 1py

Sowe get T € PFN Int[PFN CI(T)], then T is (P-FNROS).
b) Let X = {ry,,} forall k € {1,2} T, be P-FNS:

Tp, = {{r1,0.2,0.3,0.5,0.2,0.6), (13, 0.3,0.6,0.4,0.2,0.7)},
Tp, = {{r1,0.2,0.2,0.9,0.2,0.7), (13, 0.1,0.3,0.5,0.7,0.8)}.

Inthis case Ty = {OPN, 1pns Tnys Tnz} is a pentapartitioned fermatean neutrosophic topology. Here Oy, 1y, Ty, Tp,

P-FNOS in (X, ty) and their complements 1y, 0py,

Tn,© = {{r1,0.6,0.2,0.5,0.3,0.2),(r3, 0.7,0.2,0.6,0.6,0.3)},

Tn,© = {(r1,0.7,0.2,0.1,0.2,0.2),(r3, 0.8,0.7,0.5,0.3,0.1)} are P-FNCS in (X,7y). Suppose that T =
{(r,0.1,0.1,0.5,0.2,0.6), (r,, 0.1,0.1,0.4,0.2,0.7)} be a P-FNTS on X. Then, PFN Int(T) = 0y and PFN CI(T) =
1py, PFN Int[PFN CL(T)] = 1py.

Thus T € PFN Int[PFN CL(T)], T is (P-FNROS) and pre-open set.

Definition 2.5 Let (X,Ty) be a P-FNTS and T be a P-FNS. Then pentapartitioned fermatean neutrosophic a-
interior of T, (briefly PENa Int(T)) is given as the union of each pentapartitioned fermatean neutrosophic regular

open subsets of T. Equivalently, it could be as given below:

PFNa Int(T) =U{B:B S Tand B is a P — FNROS in X}.
Example 2.4 Let X = {ry,r,} non-empty set. Clearly (X, ty) be an P-FNTS, t = {Opy, 1pn, Tn,, Tn, } Where,
Tn, = {{r1,0.5,0.5,0.7,0.7,0.2), (r,, 0.6,0.6,0.7,0.7,0.3): 74,7, € X},

T,, = {{r,0.5,0.5,0.6,0.6,0.2), (r,0.8,0.8,0.6,0.6,0.3): 71,7, € X},
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Tn,© = {(ry,0.2,0.7,0.3,0.5,0.5), (r,0.3,0.7,0.3,0.6,0.6): 74,7, € X},

Tn,© = {(r1,0.2,0.6,0.4,0.5,0.5), (r,0.3,0.6,0.4,0.8,0.8): 1,7, € X},

Consider the P-FNS T = {(ry, 0.4,0.4,0.6,0.6,0.2), (r, 0.7,0.7,0.6,0.6,0.3): 11,1, € X}

PFN CI(T) = 1py, PFN Int[PFN CL(T)] = 1, is regular open set. So, PFNa Int(T) = 1py.

Definition 2.6 A subset T of a P-FNTS (X, Ty ) is said

i) a pentapartitioned fermatean neutrosophic semi-open set if T € PFN CI[PFN Int(T)] and a pentapartitioned

fermatean neutrosophic semi-closed set if PEN Int[PFN CI(T)] € T,

i) a pentapartitioned fermatean neutrosophic a-open set if T S PFN Int[PFN CI[PFN Int(T)]] and a
pentapartitioned fermatean neutrosophic a-closed set if PEN Cl[PFN Int[PFN Cl(T)]] cT.

The pre-closure (respectively, a-closure and semi-closure) of a subset T of a P-FNTS (X, Ty) is the intersection
of every pre-closed (respectively, a-closed, semi-closed) sets which contain T and is demonstrated with
PFNpCL(T) (respectively, PFNaCl(T)).and PFNsCI(T)

Example 2.5 Let X = {ry, ,} non-empty set. Clearly (X, 7)) be an P-FNTS, where
v = {Opn, 1oy, Tn, = {(r1,0.3,0.3,0.3,0.3,0.4), (13, 0.4,0.4,0.4,04,0.3): 1y, 15, € X3,

Tn, = {(r1,0.4,0.4,0.1,0.1,0.4), (r5,0.5,0.5,0.3,0.3,0.1): 74,75, € X}} Here Opy, 1py, Tn,, T, P-FNOS in (X, 7y)
and their complements 1, 0y,

Tp,© = {{r1,0.4,0.3,0.7,0.3,0.3),(r,, 0.3,0.4,0.6,0.4,0.4)},
T,,© = {{r1,0.4,0.1,0.9,0.4,0.4),{r,,0.1,0.3,0.7,0.5,0.5)} are P-FNCS in (X, 7).

T, = {{ry,0.3,0.3,0.1,0.1,0.4), (ry,0.4,0.4,0.3,0.3,0.1): 74,7, € X} be a P-FNS on X. Then, PFN Int(T,) =
Tp, = {{r1,0.3,0.3,0.3,0.3,0.4),(r;, 0.4,0.4,0.4,0.4,0.3): 77,7, € X}

and PFN CI[PFN Int(T,)] = 1py. Thus T, € PFN CI[PFN Int(T,)], T, is pentapartitioned fermatean

neutrosophic semi-open set. So;

PFN Int[PFN CIU[PFN Int(T,)]] = 1pn.
Thus T, € PFN Int[PFN CI[PFN Int(Tl)]], T, is pentapartitioned fermatean neutrosophic a-open set.
Example 2.6 Let X = {ry,r,} forall k € {1,2} T, be P-FNS:

T, = {(r1,0.2,0.3,0.5,0.2,0.6), (r,0.3,0.6,0.4,0.2,0.7)},

EE———,—————
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Tn, = {(r,,0.2,0.2,0.9,0.2,0.7),(r,, 0.1,0.3,0.5,0.7,0.8) }.

In this case Ty = {OPN, 1pn,Tn, Tn,p IS @ pentapartitioned fermatean neutrosophic topology. Here
0pn, 1pn, Tnys Tn, P-FNOS in (X, Ty) and their complements 1py, Opy,

Tn,© = {{r1,0.6,0.2,0.5,0.3,0.2),(r3, 0.7,0.2,0.6,0.6,0.3)},

To,© = {(r1,0.7,0.2,0.1,0.2,0.2),(ry, 0.8,0.7,0.5,0.3,0.1)} are P-FNCS in (X, ty).

Suppose that T = {(r;, 0.5,0.1,0.8,0.8,0.6), (r, 0.6,0.1,0.6,0.6,0.3)} be a P-FNTS on X. Then, PFN Int(T) = Opy
and PFN CL(T) = {(r1,0.6,0.2,0.5,0.3,0.2), (r,, 0.7,0.2,0.6,0.6,0.3)} = Tnlc. PFEN Int[PFN CI(T)] = Opy,
PFEN Int[PFN CI(T)] € T, T semi-closed set.

PFEN CI[PFN Int(T)] = {(r1,0.6,0.2,0.5,0.3,0.2),(r>, 0.7,0.2,0.6,0.6,0.3)} = Tnlc,
T € PFN CI[PFN Int(T)], T semi-open set. PFN Int[PFN CI[PFN Int(T)]] = Opy

PFN CU[PFN Int[PFN CI(T)]| = Opy, PFN CI[PFN Int[PFN CI(T)]| €T, T is pentapartitioned fermatean
neutrosophic a-closed set.

Now, the definition of neutrosophic generalized semi-open set will be given in the next definition.

In the next definitions, the definition of neutrosophic generalized semi-open(closed) set will be given with the

method in [11] for the space we are working on.

Definition 2.7 A subset T of P-FNTS (X, Ty) is called pentapartitioned fermatean neutrosophic generalized-semi
closed set [PFNgs-closed set] in X if PENs CI(T) € B, whenever T € B and B is pentapartitioned fermatean
neutrosophic open set.T¢ is pentapartitioned fermatean neutrosophic generalized-open set in X [PFNgs —

open set] .
Now, we give some definition of using y-closed set in our spaces same as in [12].

Definition 2.8 A subset T of a P-FNTS (X, Ty) is said
i) a pentapartitioned fermatean neutrosophic semi- generalized closed set [PFNsg — closed set] if PFNsCI(T) <

B whenever T € B and B is semi-open in (X, Ty).

il) a pentapartitioned fermatean neutrosophic -closed set [PFNy — closed set] if PENsCI(T) S B whenever
T € B and B is PFNsg-open in (X, Ty).

iii) The y-closure of a subset T of a P-FNTS (X, Ty) is the intersection of every PFN -closed sets that contain
T and is denoted by PFNyCI(T).
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iv) A pentapartitioned fermatean neutrosophic ay-closed (PFN aiy-closed) set is given as if PFNy cl(T) € B
whenever T € B and B is a PFNa-open set in (X, Ty). Its complement is said a pentapartitioned fermatean
neutrosophic ay-open (PFN aip-open) set.

Example 2.7 Let X = {ry, r,} non-empty set. Clearly (X, ty) be an P-FNTS, where

Tp, = {(r1,0.3,0.3,0.7,0.3,0.4), (r3, 0.3,0.4,0.6,0.4,0.4): 1y, 7, € X},

Tp, = {(r1,0.4,0.4,0.1,0.1,0.4), (r3,0.5,0.5,0.3,0.3,0.1): 74, 7, € X}

Iy = {OPN» 1pns Ty Try §-

Here Opy, 1py, Tn,, Tn, P-FNOS in (X, Ty) and their complements 1y, Opy,

Tnlc = {(ry,0.4,0.3,0.3,0.3,0.3), (1, 0.4,0.4,0.4,0.4,0.3)},

Tn,© = {(r1,0.4,0.1,0.9,0.4,0.4), (r,,0.1,0.3,0.7,0.5,0.5)} are P-FNCS in (X, y).

Then the P-FNS G = {(r,0.6,0.6,0.1,0.1,0.4),(r,,0.9,0.9,0.2,0.2,0.1):1;,7, € X} is an pentapartitioned

fermatean neutrosophic semi-open set in (X, ty).

T =Tn,, PFN CU(T) = T,,°, PFN Int[PFN CI(T)] = T,,.

PFNsCI(T) € G where T =T,, € G and G € PFN CI[PFN Int(G)] = 1py.
So T is pentapartitioned fermatean neutrosophic generalized-semi closed set.
Example 2.8 Let X = {ry, ,} non-empty set. Clearly (X, 7)) be an P-FNTS, where
Tp, = {(r1,0.3,0.3,0.6,0.6,0.5), (r5,0.4,0.4,0.5,0.6,0.7): 74,1, € X},

Tn, = {(r1,0.4,0.4,0.5,0.5,0.5),(r3,0.5,0.5,0.5,0.6,0.7): 14,7, € X},

and 7y = {0py, 1pn, Tn,, Tn, }- Here

G = {(ry,0.5,0.5,0.5,0.4,0.4), (r,, 0.7,0.6,0.5,0.5,0.5): 1y, 1, € X},

Tn ¢ = {(r1,0.5,0.6,0.4,0.3,0.3),(r,,0.7,0.6,0.5,0.4,0.4): 14, 7, € X},

Tn,© = {(r1,0.5,0.5,0.5,0.4,0.4),(r,,0.7,0.6,0.5,0.5,0.5): 74, 7, € X},

B = {(ry,0.4,0.4,0.5,0.5,0.4), (r5, 0.5,0.5,0.5,0.6,0.7): 1y, 1>, € X}},

G¢ = {(ry,0.4,0.4,0.5,0.5,0.5), (r, 0.5,0.5,0.5,0.6,0.7): 1y, 7, € X}.

PFN Int(B) = T,,, PFN Cl(Tnz) =T,,“, B € T,,° So B apentapartitioned fermatean neutrosophic semi-open
set.

EE———,—————
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G° € B, PFN CI(G®) = T,,°, PFN Int(T,,¢) = T,,, T,, € G s0 G a pentapartitioned fermatean neutrosophic
semi-closed set and pentapartitioned fermatean neutrosophic semi-closure.

T, = PFNs CI(G°) € B, G¢ is pentapartitioned fermatean neutrosophic generalized-semi closed set and G is
pentapartitioned fermatean neutrosophic generalized-semi open set.

Here T=G°and T € G, PFNsCI(G®) =Ty, ,T,, € G then G is PFN-closed set,
PFNYCI(T) = GC. T = {(ry,0.4,0.4,0.5,0.5,0.5), (r,, 0.5,0.5,0.5,0.6,0.7): 14,1, € X} = G°

PFN Int(T) = T, PFN CI(T,,) = To,%, PFN Int(T,,°) =T,,, TS T,, 50 G is PFNa-openset. G S T, T,,, =
PFNYCL(G) < Tso Tis PFN ap-closed in (X, ty).

Definition 2.9 Let T be an PFNS in PFNTS (X, Ty). Then
PFNay Int(T) =U{B:Bisa PFNay OSinXand B € T} is said to be a pentapartitioned fermatean

neutrosophic ay-interior of T;

PFNay CI(T) =n{B: B is a PFNay CS in X and B 2 T} is said to be a pentapartitioned fermatean neutrosophic
ay-closure of T.

The family of all pentapartitioned fermatean neutrosophic ay-open (ay-closed) in a pentapartitioned fermatean
neutrosophic topological space (X, Ty) is denoted by PENay — 0S (PFNay — CS).

Example 2.9 T, PFN ai-closed set in the previous example. The intersection of closures covering this set is T, “.
Proposition 2.1 Let (X, 7y) be a PFNTS. Then the following situations are true:

i) Every pentapartitioned fermatean neutrosophic a-open (a-closed) set is pentapartitioned fermatean

neutrosophic ay open (ay closed) set.

ii) Every pentapartitioned fermatean neutrosophic open (closed) set is pentapartitioned fermatean neutrosophic

ay-open (ay-closed) set.
Proof. The proof is obtained using the Definition 2.9.

Remark 2.1 As can be seen from the examples 2.8 and 2.9, a pentapartitioned fermatean neutrosophic ay-closed

set does not have to be pentapartitioned fermatean neutrosophic closed set in X.

In next propositions, we give some main properties of union (intersection) of PFNay — 0S, after that we define
regular ay-open as in [13] in PENTS.
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Proposition 2.2 Let (X, Ty ) be a PFNTS. Then the union (intersection) of any family of PEFNay — 0S (PFNay —
CS)isin PFNay — OS (resp. PENay — CS).

Proposition 2.3 Let (X, ty) be a PENTS. Let T be an PFNa — 0S and B be an PENay — 0S. Then TN B is an
PFNap — OS.

Definition 2.10 Let (X, 7y) be a PFNTS and T be a PFNS of X. Then T is called to be pentapartitioned fermatean
neutrosophic regular ay-open set if T= PFNay Int[PFNay CL(T)]. The complement of pentapartitioned
fermatean neutrosophic ay-regular open set (PFN ay-ROS) is called pentapartitioned fermatean neutrosophic
ay-regular closed set (PFN ayp-RCS) in X.

Lemma 2.1 Assume that T is a pentapartitioned fermatean neutrosophic subset of a PEFNTS (X, ty). Then the

following relations hold.
i) X/PFNap Int(T) = PFNap CL(X/T). ii) X/PFNay CI(T) = PFNay Int(X/T).
Now, some main definitions in [12], [19] will be transferred to the space we are working on.

Definition 2.11 A function f: (X,ty) = (Y,oy) is called to be pentapartitioned fermatean neutrosophic a-

continuous function if the inverse f~1(B) of each PFN open set B inY is a-open set in X.

Definition 2.12 A function f: (X,7y) — (Y,0y) is said to be a PFN aip-irresolute function if f~1(B) is a
PFN ay-open set in X, for every PFN ay-openset BinY.

Lemma 2.2 A function f: (X, ty) — (Y, 0y) is a PFN aip-irresolute function if and only if f~1(B) is a PFN ay-
closed set in X, for every PFN ay-closed set B in'Y.

Definition 2.13 A function f: (X, ty) — (Y, ay) is called to be a PFN ai-closed function if image set f(T) isa
PFN ai)-closed set in Y, for every PFN closed set T in X.

3. PEN ay —Normal Spaces

In this section, inspired by the Neutrosophic delta beta normal space given in [19] we constructed pentapartitioned
fermatean neutrosophic ay—normal space and study its characterizations.

Definition 3.1 A PFNTS (X, ty) is called to be PFN ay—normal if for any two disjoint PFN aiy-closed sets T and
'Y, there exist disjoint PFN ay-open sets P and  where T € P and 'Y € Q.

Theorem 3.1 Let (X, ty) be a PENTS. Then the following situations are equivalent:
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a) (X, ty) is PFN ay-normal.

b) For all PFN ai-closed set T and all PEN ay-open set P containing T, there exists a PFN ay-open set (
containing T such that P 2 PFN ay CL(Q).

c) For all pair of disjoint PFN ai-closed set T and Y, there exists a PFN ay-open set P containing T such that

d) For all pair of disjoint PEN ai-closed set T and Y, there exists PFN aip-open set P and ( containing T and Y
respectively where PFN ay CL("P) N PEN ay CL(Q) = 0_PN.

Theorem 3.2 A PFNTS (X, ty) is PFN ay—normal < for all PFN ay—closed set K and a PFN ay—open set Z
containing K, there exists a PFN ai—open set P where K € P € PFNay CI(P) € Z.

Theorem 3.3 Let (X, 7)) be a PENTS. Then the following statements are equivalent:
a) X is PFN ay—normal.

b) For any two PFN ay—open sets P and  whose union is 1y, there exist PFN ay—closed subsets T of P and
Yof suchthat TUY = 1,y.

Theorem 3.4 Let f: (X, 7y) — (Y, ay) be a function.
a) If X is PFN ay—normal and f is injective, PFN ay—irresolute, PFN ai—open, then Y is PFN aip—normal.
b) If Y is PFN ay—normal and f is PFN ai—irresolute, PFN ay—closed, then X is PFN ay—normal.

Proof a) Suppose X is PFN ay—normal. Let T and Y be disjoint PFN ay—closed sets in . Using f is PFN
ap—irresolute, £~1(T) and £~1("Y) are disjoint PFN aip—closed sets in . Then using X is PFN aip—normal, there
exist disjoint PFN aip—open sets P and (_ in X where f~1(T) € P and f~1(Y) € (. Now f~1(T) € P implies
that T € f(P) and f~1(Y) € q implies that 'Y € £(Q). Since f is a PFN ai—open map, f(P) and f£(Q) are
PFN ayp—open in Y. Also P n qQ = 0y implies that f (P n Q) = 0py and f is injective, then f(P) N f(Q) =
Opn- SO f(P) and £(Q) are disjoint PFN ay—open sets in Y containing T and 'Y respectively. Hence, Y is PFN

ay—normal.

Theorem 3.5 Let f: (X, 7y) — (Y, ay) be a PFN continuous, PFN ay—open bijection of a PFN normal space X
onto a PFN space Y and if all PFN aiy—closed set in Y is PFN closed, so Y is PFN aiy—normal.

Now, we give strongly PFN ay—normal space then we introduce its properties in PENTS.
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Definition 3.2 A PFNTS (X, Ty ) is said to be strongly PFN ay—normal if for all pair of disjoint PFN closed sets
T and "Y, there are disjoint PFN ai—open sets P and ( containing T and 'Y respectively.

Theorem 3.6 Every PFN aiy—normal space is strongly PFN ay—normal.

Proof Let X is PFN ay—normal, also let T and Y be disjoint PFN closed sets. So T and Y are disjoint PFN
ay—closed sets. Since X is PFN ay—normal, there exist disjoint PFN ay—open sets P and ( containing T and 'Y

respectively. This implies that X is strongly PFN ay—normal.
Theorem 3.7 Let (X, ) be a PFNTS. Then the following are equivalent:
a) X is strongly PFN ay—normal.

b) For all PFN closed set E and each PFN open set P containing E, there exists a PFN ai—open set ( containing
E such that PFNay CL(Q) S P.

c) For each pair of disjoint PFN closed sets T and 'Y, there exists a PFN ay—open set P containing T such that

Theorem 3.8 Let (X, ty) be a PFNTS. Then the following are equivalent:
a) X is strongly PFN ay-normal.

b) For any two PFN open sets P and ( whose union is 1y, there exist PFN ay-closed subsets T of P and Y of (

where TU Y = 1py.

Proof a)=D) : Let P and ( be two PFN open sets in a strongly PFN ay-normal space X where P U ( = 1py. SO
P° and (¢ are disjoint PFN closed sets. Using X is strongly PFN a-normal, then there exist disjoint PFN a-
open sets 3 and E where P° € Rand (¢ € E. Let T = ¢ and 'Y = E°. Hence T and 'Y are PFN a1p-closed subsets
of P and ( respectively where TU 'Y = 1.

b)=a): Let Tand "Y be disjoint PFN closed sets in X. Then T¢ and "Y¢ are PFN open sets such that T U "Y¢ = 1,,.
By (b), there exists PFN ai-closed sets M and N such that M € T, N €'Y and UN = 1, . Then M€ and N¢

are disjoint PFN ai-open sets containing T and 'Y respectively.
Theorem 3.9 Let f: (X, Ty) — (Y, ay) be a function.

a) If X is strongly PFN ai-normal and f is injective, PFN continuous, PFN aip-open, then Y is strongly PFN

ay-normal.
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b) If Y is strongly PFN ai-normal and f is PFN a-irresolute, PFN ay-closed map, then X is strongly PFN a-

normal.

Proof a) Suppose X is strongly PFN ay-normal. Let T and Y be disjoint PFN closed sets in. Since f is PFN
continuous, f~1(T) and f~1('Y) are PFN closed in. Since X is strongly PFN ai-normal, there exist disjoint PFN
ap-open sets P and ( in X such that f~1(T) € P and f~1(Y) € 4. Now f~1(T) € P implies that T € f(P)
and f~1(Y) € q implies that Y < £(Q). Since f is a PFN ay-open map, f(P) and £(Q) are PFN ay-open sets
inY. Also Pn q = 0y implies that f(P N Q) = 0py and f is injective, then f(P) N f(Q) = Opy. Thus f(P)
and f(Q) are disjoint PFN ai-open sets in Y containing T and 'Y respectively. Thus, Y is strongly PFN ai-normal

4. RESULTS

In this article, some important properties of neutrosophic ay-topological space are examined. Neutrosophic ay-
normal space using strong neutrosophic ai-normal space definitions, neutrosophic ay-closed and neutrosophic
ay-normal sets is given. In addition, important theorems that determine the relationships between the given
concepts have been proven.
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ABSTRACT

In this research, we suggest a model for a single species that inhabits two separate regions with non-linear
harvesting rates and species migration between the two regions. We use a bifurcation diagram with two
parameters to study how the system dynamics evolve as the carrying capacity of the patches varies. We have
observed that at the beginning of the system, when both patches have small carrying capacities, there is no prey.
However, when carrying capacity grows in a more steady fashion, there is prey in both regions. It is also found
that if carrying capacities increase at the same rate and become almost equal to each other, there will be a localised
hotspot where prey populations are at their highest. In the absence of any randomness, it's easy to see that both

areas' prey populations will experience ups and downs but never disappear entirely.

Keywords: Two Patch model; Non-linear harvesting; Stability analysis; Bifurcation
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ABSTRACT

Carbon footprint studies have recently gained great importance due to climate change. The first step in taking
tougher measures in accordance with international conventions is calculating the carbon footprint of the industrial
sectors. In this study, the sectors in the literature for which carbon footprint calculations were made in Turkey
were determined. The results of studies on paper production industry, ports, automotive industry, wastewater
treatment plants, animal breeding, rubber factory, concentrated fruit juice production, animal husbandry, textile
and chemical factories were examined. The carbon footprint varies according to the capacity of the factories, the
process structure, the number of employees, and the energy sources used.

Keywords: Carbon Footprint, Industry, Turkey

1. INTRODUCTION

Environmental problems are getting worse because of the speed of population growth, industrialization,
urbanization, increase in production and consumption. Among these issues, climate change and global warming
have attracted the most attention recently. Since they result in the depletion of natural resources, desertification,
and a decline in biological diversity, these issues, which are brought on by the abrupt rise in greenhouse gas
emissions in the atmosphere, pose a threat to the entire world (Gokcek et al, 2019). We need to actively maintain
our environment and pass it on to future generations if we want to have a sustainable future. This entails
encouraging responsible resource management, making investments in renewable energy sources, and tackling
the underlying causes of environmental deterioration (Khan and Kabir, 2020). The availability of natural
resources, digitalization, human capital, economic complexity, commerce, urbanization, energy usage,
consumption of renewable energy, academic freedom, and corruption are just a few of the many elements that
have an impact on environmental sustainability (Rao et al, 2023). Sustainability is defined as the ability to
preserve or renew one's own ecological, economic and social conditions for future generations (Guner, 2020).
Due to its impacts on society and biodiversity, climate change is a significant issue for the environment that might
threaten the global economy and lead to political upheaval and international wars (Lima et al, 2020). Although

the natural greenhouse effect of the atmosphere makes the world livable, humanity has had to cope with the reality

e
134

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————




ISARC

INTERNATIONAL SCIENCE AND ART RESEARCH

of global warming as a result of the industrial revolution and the subsequent scientific and technological
developments, as well as the increase in greenhouse gases due to human activity along with growth and population
growth (Binboga and Unal, 2018). In the United Nations Framework Convention on Climate Change, climate
change is defined as “changes in climate as a result of human activities that directly or indirectly degrade the
composition of the global atmosphere, in addition to natural climate change observed over comparable time
periods” (UNFCCC, 2002).

An activity's overall CO. emissions, whether they are produced directly, indirectly, or over the course of the
activity's life cycle, are measured as the activity's "carbon footprint™ (Lee, 2011). Since it mostly originates from
the energy obtained by burning fossil fuels, it can be reduced by maximizing energy consumption and obtaining
the energy needed from renewable sources (Danisman and Ozalp, 2016). The carbon footprint is calculated using
various techniques (Pandey et al, 2010). Internationally accepted laws are applied, including the Kyoto Protocol,
the Greenhouse Gas Protocol, and the 1SO 14064 standard, which defines emissions assessment procedures. The
Kyoto Protocol has been a turning point in efforts to eliminate climate change as a global problem. To combat
global climate change, the Kyoto Protocol was signed within the scope of the United Nations Framework
Convention on Climate Change (UNFCCC, 1992). According to the protocol, industrialized and developing
countries have agreed to reduce their emissions of CO2 and five other gases that are thought to have a greenhouse
effect, and if they cannot do this, they have agreed to increase their rights through carbon trading (UNFCCC,
1992; Ureden and Ozden, 2018). By combining terrestrial carbon sources and sinks in a legally mandated emission
reduction framework, the Kyoto Protocol has made significant progress. Contrarily, the Paris Agreement was
viewed as a crucial step in the world's reaction to the threat of climate change. It aspires to keep the increase in
the average world temperature below 2°C and to maintain it to 1.5°C in comparison to pre-industrial levels (Rogelj
et al, 2017). The EU also intends to decrease its greenhouse gas emissions to zero by 2050, with a minimum
reduction of 55% by 2030. This is one of the goals set forth in the European Green Deal (EU, 2023).

Turkey has a history of experiencing rapid economic expansion and is regarded as a freshly industrialized nation.
One of the three primary reasons contributing to Turkey's economy's highest levels of CO, emissions are industry
(Kilic et al, 2018). Carbon emissions from energy production are the main source of emissions from human
activities and consumption. Greenhouse gas abatement has historically focused on emission sources and relatively
little attention has been paid to emission factors (Peters, 2010).In this study, the carbon footprint studies of the
Turkish industry are discussed and focused on. Global greenhouse gas emissions must be drastically reduced,
according to international accords and scientific evaluations. Therefore, assessments are made and
recommendations are offered in terms of being a light because climate change and global warming are more

prominent than ever before in the minds of consumers everywhere.
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2. CARBON FOOTPRINT STUDIES IN TURKEY

The carbon footprint studies of the Turkish industry were researched and compared according to the sectors.
Measures to be taken according to production activities were examined. The aim of the prepared study is to ensure
that the entrepreneurs who will be newly established or who will make improvements in their systems benefit.
Ozlem (2013), modeled the processes of a paper production facility selected in the thesis study and calculated the
carbon footprint. The CO2 emission resulting from the activities was calculated as 98.896.057 kg, and the CO>
amount from the company vehicles was calculated as 52.372 kg. In total, the plant has been found to emit 98.948
tons of CO>. In his study, Arici (2018) made a carbon footprint calculation in paper cardboard recycling and the
highest activity data was again the amount of electricity consumption. Evaluating the energy production activities
of the facility, planning, making improvements, reducing the amount of waste as much as possible and reducing
the CO. emission of the system to be made in steam production are the measures that can be taken.

Danisma and Ozalp (2016), in their research, discussed the E-RTG transformation project carried out by the
Marport Port Authority. It has been noted that the port's carbon emissions have been greatly reduced and the
initial cost of the project has been repaid in approximately 3 years with energy savings. Within the scope of
various laws and voluntary projects such as the Green Port, maritime transport is becoming a more

environmentally friendly sector.

Sreng (2016) and Dindar (2021), in their thesis studies, carbon footprint calculations were made with the
automotive industry Tier 1 approach. In the Sreng study, 5.81 tons of CO2e/m? was produced per m2 per year at
the facility and it was concluded that the emission amount due to the weight of the vehicles was the most effective.
Dindar (2021), on the other hand, calculated approximately 16.501 tons of CO2e in 2019 and 12.921 tons of COze
in 2020, and reached a more effective result of electricity consumption. Based on these, energy recovery,
lightening vehicle weights, creating green areas, and raw material recovery are among the suggestions for
reducing carbon emissions.

Guller and Balci (2018), using the operation data of Mugla Wastewater Treatment Plant 2015 and 2016, biological
N20 Emission is IPCC (2006), wastewater, electricity, fuel-oil, gasoline, biogas and treatment sludge CCALC>,
FeCls, polymer and NaClO consumption is NGA. (2014) method, the carbon footprint was calculated. It was
found that a total of 77.316 tons of CO.e emissions were generated, 1.654 tons of COe emissions were prevented
by obtaining electrical energy from biogas, and a carbon footprint of 82.946 tons of COe was created according
to the 2016 operating data. Solution suggestions for reducing carbon footprint; Reducing fuel consumption,
correct design of carbon and nitrogen removal, obtaining biogas, determining the optimum dose of chemicals,
using high efficiency electric motors in mechanical equipment, removing more pollutants from existing

microorganism species can be used to reduce CO2 emissions.
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Kilic and Amet (2017) calculated the carbon footprint of a dairy farm using the IPCC Tier 1 approach. 2.97 kg
COqe is produced for 1 liter of milk production. The most important carbon emission is due to CH4 emission. In
this context, it is recommended to implement many strategies such as reducing CH4 emission, changing the feed
ration, adding additional additives to the feed, using chemicals that accelerate digestion, and reducing the number
of rumen bacteria in the rumen. It was calculated as 2.9 kg COze for 1 kg chicken meat produced in broiler houses
examined using the 1 method. In poultry, the highest emission factor is the fertilizer source. It is recommended
to use additives to the feed and to store them under appropriate conditions to reduce fertilizer emissions.

Mutlu et al. (2018), using the data of the rubber company in 2017, the amount of carbon footprint was found with
the IPCC Tier 1 method. The annual carbon footprint was found to be approximately 55.000.000 kg CO2e, and
the highest Scope 3 (raw material, transportation) emissions were found to be effective. In order to reduce the
amount of carbon footprint, it can be recycled as a raw material and the effect of carbon emission can be observed
by reducing the amount of secondary raw materials.

Gokcek et al. (2019), in their research, the consumption of students on the campus of Nigde Omer Halisdemir
University was analyzed with SPSS application and the carbon footprint change was examined through GIS
(geographic information system). In the study, while the CO emission of male students was calculated as 392
kgl/year, it was 354 kg/year for female students. As a result of this research, turning off the devices used to reduce
the amount of CO> emissions, reducing meat consumption, reducing hot water temperature, not buying over-
packaged products, unplugging the mobile phone after charging, using public transportation instead of private
vehicles, recycling, reducing room temperature, burning Suggestions were made such as turning off the lights,
using buses and trains in domestic travel, buying organic products, not buying ready-made water, not buying
vegetables and fruits out of season, paying attention to the activities.

In the study of Gunes (2020), the carbon footprint amount was calculated by the life cycle analysis of concentrated
peach production. The carbon footprint of the puree was found to be 0.82 kg CO2e/kg concentrated product. The
biggest impact on carbon footprint is raw material and energy consumption. Karakaya and Ozilgen (2011)
discussed the processing of tomatoes into different products in terms of energy consumption and CO2e emissions,
and they found the carbon footprint for tomato juice production as 0.57 kg CO2/kg fresh tomatoes. This is close
to the value found for peach puree concentrate. The amount of greenhouse gas emissions can be reduced by
methods such as raw material recovery, renewable energy use, and biogas production.

According to the research of Coskun and Dogan (2021), the carbon footprint was calculated with the IPCC method
for 2018 according to the departments of a textile company. It was found that 24.39 kg CO2e/kg product for the
garment section, 21.57 kg CO2e/kg product for fabric dyeing, 20.32 kg CO2e/kg product for the printing section
and 19.28 kg COze/kg product for yarn dyeing. Basoglu et al. (2021), the carbon footprint of the textile company

was calculated with the same method and it was found to be 297.343 tons COx/year. In both studies, electricity
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consumption showed the most significant effect. One of the recommendations is to use energy-efficient equipment

wherever possible to decrease CO2 emissions. Other suggestions include using new equipment technology,

conserving energy, utilizing old textiles as raw materials again, maintaining machinery on a regular basis,

insulating hot water tanks, and employing lighting that uses less energy.

In the study of Colak and Turkmen (2023), carbon footprint calculation was made with the IPCC method using
the 2021 data of a chemical factory. The Firm's Scope 1 was found to be 92.6 t/CO.e, Scope 2 662 t/COze, and

Scope 3 289 t/CO2e. Scope 2, that is, electricity consumption, has the most impact. In order to reduce the amount

of CO2 emissions, it can be ensured that the fuel of the company vehicles is renewable, agreements can be made

where the transportation is not covered by the company, and they can be directed to renewable energy sources for

electricity.
RESULTS

Countries are adopting carbon footprint reduction strategies to deal with climate change. Evaluating the

environmental effects of carbon emissions and production is essential in Turkey in order to achieve sustainable

industrial output, particularly for businesses looking to participate in emerging global green markets.

The results of the carbon footprint and the sectors currently studied that paper production industry, ports,

automotive industry, wastewater treatment plants, animal breeding, rubber factory, concentrated juice production,

animal husbandry, textile and chemical factories. The carbon footprint varies according to the capacity of the

factories, the process structure, the number of employees, and the energy sources used. In addition, dissemination

of similar practices in factories can also act as an encouragement for new factories and increase the widespread

effect. In general, common measures that can be taken in all factories can be listed as follows.

Using renewable energy sources to save electricity,

Creation of green areas,

Reducing fuel consumption,

Not having packaged products such as ready-made food and water in the establishments,
Optimum use of chemical materials,

Using public transportation and service vehicles instead of private vehicles,

Turning off the lighting in areas that are not needed,

Recycling and recycling for wastes in the enterprise.

A survey of the literature finds that there is little empirical data on the reasons for and methods by which

businesses incorporate their carbon footprint into their supply chain management. Multiple stakeholders'

environmental expectations are rapidly changing the business environment. There is great potential for

widespread use of carbon footprint analysis in policies at various scales, but interdisciplinary research into policy

design and implementation should be given priority. The number of studies on the subject should be increased.

e
138

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA



ISARC

INTERNATIONAL SCIENCE AND ART RESEARCH

RESOURCES

Avrici, R. (2018). Determination of Carbon Footprints of Paper - Cardboard Recycling Products. Istanbul University,
Graduate School of Natural and Applied Sciences, Master Thesis, 76p, Istanbul.

Basogul, Y., Goksu, T. T., Baran, M. F. (2021). Evaluation of the Carbon Footprint of a Textile Factory. European Journal
of Science and Technology, 31(1), 146-150.

Binboga, G., Unal, A. (2018). A Research on Calculating the Carbon Footprint of Manisa Celal Bayar University on the
Axis of Sustainability. International Journal of Economic and Administrative Studies, 21, 187-202.

Coskun, S., Dogan, N. A. (2021). Determination of Carbon Footprint in Textile Industry. Siileyman Demirel University,
Journal of Science Institute, 25(1), 28-35.

Colak, G., Turkmen, B. A. (2023). Institutional Carbon Footprint Analysis: A Sample Calculation for a Chemical Factory.
ArtvinCoruh University, Journal of Natural Disasters and Environment, 9(1), 191-201.

Danisman, I. K., Ozalp, A. G. (2016). The Role of Green Port Implementation in Reducing Carbon Footprint: The Case of
Marport. Dokuz Eylul University, Maritime Faculty Journal, ULK 2015 special issue, 99-116.

Dindar, G. (2021). Calculation of Carbon Footprint in Automotive Sub-Industry — Example of Bursa Province. Bursa
Uludag University, Institute of Science, Master's Thesis, 90p, Bursa.

EU, EuropeanUnion. (2023). European Green Deal. Date of access: 27.04.2023. https://climate.ec.europa.eu/eu-
action/european-green-deal_en

Guller, S., Balci, A. (2018). Evaluation of Mugla Wastewater Treatment Plant's Carbon Footprint. Suleyman Demirel
University, Journal of Science Institute, 22 (special issue), 547-555.

Guner, U. (2020). Environmental Sustainability. Trakya University, Faculty of Science, 91p.

Gunes, N. C. (2020). Determination of Carbon Footprint of Concentrated Peach Puree by Life Cycle Analysis. Sidas Media
Academic Food, 18(3), 247-255.

Gokcek, O. B., Bozdag, A., Demirbag, H. (2019). Determination of Carbon Footprint in Nigde Omer Halisdemir University
Example. Omer Halisdemir University Journal of Engineering Sciences, 8(2), 721-730.

Lee, K. H. (2011). Integrating Carbon Footprint Into Supply Chain Management: The Case Of Hyundai Motor Company
(HMC) In Theautomobile Industry. Journal Of Cleaner Production, 19(11), 1216-1223.

LiIMA,M. A,L. F. R.MENDES,G. A.MOTHE,F. G.LINHARES,M. P. P.CASTRO,M. G.SIiLvA, M.
S. STHEL. (2020). RENEWABLE ENERGY IN REDUCING GREENHOUSE GAS EMISSIONS: REACHING THE GOALS OF THE
PARIS AGREEMENT IN BRAZIL. ENVIRONMENTAL DEVELOPMENT, 33, 100504.

KARAKAYA, A., OZILGEN, M. (2020). ENERGY UTILIZATION AND CARBON DIOXIDE EMISSION IN THE FRESH, PASTE,
WHOLE-PEELED, DICED, AND JUICED TOMATO PRODUCTION PROCESSES. ENERGY, 36(8), 5101-5110.

KHAN, I, KABIR, Z. (2020). WASTE-TO-ENERGYGENERATION TECHNOLOGIES ANDTHEDEVELOPINGECONOMIES: A
MULTI-CRITERIA ANALYSIS FORSUSTAINABILITYASSESSMENT. RENEWABLEENERGY, 150, 320-333.

KiLic, E., PUIG, R., ZENGIN, G., ZENGIN, C. A., PALMER, P. F. (2018). CORPORATE CARBON FOOTPRINT FOR COUNTRY
CLIMATE CHANGE MITIGATION: A CASE STUDY OF A TANNERY IN TURKEY. SCIENCE OF THE ENVIRONMENT, 635, 60-69.
Kilic, 1., Amet, B. (2017). Estimating The Carbon Footprint Of A Dairy Cattle Farm: Bursa Example. Gaziosmanpasa
University, Journal Of The Faculty Of Agriculture, 34 (Additional Number), 132-140.

Kilic, 1., Yayli, B., Elekberov, A. (2018). Estimation Of Carbon Footprint Of Three Broiler Enterprises Operating In Bursa
Region. International Journal Of Agricultural And Wildlife Sciences, 4(2), 224-230.

Mutlu, V., Ozgur, C., Bekaroglu, S. S. K. (2018). Determination of Carbon Footprint in Rubber Industry. Bilge International
Journal of Science and Technology Research, 2(2), 139-146.

PANDEY, D., AGRAWAL, M., PANDEY, J. S. (2010). CARBON FOOTPRINT: CURRENT METHODS OF ESTIMATION.
ENVIRONMENTAL MONITORING AND ASSESSMENT, 178,135-160.

PETERS, G. P. (2010). CARBON FOOTPRINTS AND EMBODIED CARBON AT MULTIPLE SCALES. CURRENT OPINION IN
ENVIRONMENTAL SUSTAINABILITY, 2(4), 245-250.

RAO, A., TALAN, A., ABBAS, S., DEV, D., HESARY, F. T. (2023). THE ROLE OF NATURAL RESOURCES IN THE MANAGEMENT
OF ENVIRONMENTAL SUSTAINABILITY: MACHINE LEARNING APPROACH. RESOURCES POLICY, 82, 103548.

Rogelj, J. O., Fricko, M., Meinshausen, V., Krey, J. J. J., Zilliacus, K., Riahi. (2017). Understanding the Origin of Paris
Agreement Emission Uncertainties. Nat. Communications 15748, 1-12.

Ozlem, B. (2013). Determination of Carbon Footprint in a Selected Paper Mill. Istanbul Technical University, Institute of
Science, Master Thesis,149p, Istanbul.

e
139

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————



(\\‘_;-\'J- A'WJ‘L(/.\ I SA R C

A

IONA;

EScei~c T

2 4 INTERNATIONAL SCIENCE AND ART RESEARCH

& D
7, S
N AN

Sreng, R. (2016). Carbon Footprint in the Automotive Industry. Sakarya University, Institute of Science, Master's Thesis,
70p, Sakarya.

UNFCCC. (1992). United Nations Framework Convention on Climate Change, Rio de Janeiro, Brazil.

UNFCCC. (2002). United Nations Framework Convention on Climate Change, October 2002.

Ureden, A., Ozden, S. (2018). How to Calculate Corporate Carbon Footprint: A Theoretical Study. Anatolian Journal of
Forest Studies, 4(2), 98-108.

EE—————
140

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————



ISARC

INTERNATIONAL SCIENCE AND ART RESEARCH

CLOUD COMPUTING FRAMEWORK FOR SHIP DATA COLLECTION AND CYBERSECURITY
RISK ASSESSMENT

Toprak OBA

Istanbul Technical University, Faculty of Maritime, Department of Maritime Transportation and Management
Engineering, Tuzla

ORCID ID: 0000-0002-2497-7655

Tayfun UYANIK

Istanbul Technical University, Faculty of Maritime, Department of Marine Engineering, Tuzla

ORCID ID: 0000-0003-2371-8894

Yasin ARSLANOGLU

Istanbul Technical University, Faculty of Maritime, Department of Basic Sciences, Tuzla

ORCID ID: 0000-0002-9492-2975

ABSTRACT

Data has become increasingly important in today's linked world for generating innovation, making decisions, and
gaining a competitive edge. The concept of big data is the exponential increase of complex, heterogeneous data
from all kinds of devices. The majority of industries are leveraging the data that has been created to optimise their
work and improve efficiency. The shipping industry faces challenges in utilizing spatiotemporal data generated
by sensors on vessels and other devices at sea, primarily due to remote working conditions and lack of capability
to store and analyze data onboard. Cloud computing is essential for simultaneous data collection and analysis.

This study presents a conceptual paradigm for vessel cloud computing integration and assesses the cybersecurity
issues that come with the paradigm is assessed. For the conceptional paradigm, Amazon Web Services (AWS)
have been used and a hybrid method was applied to assess threat risk using Rule-Based Bayesian Network driven
Failure Mode, Effects, and Criticality Analysis (FMECA) to overcome FMECA's limitations by ranking risks'
importance. MITRE ATT&CK Framework, Common Vulnerabilities and Exposures(CVE), Common Weakness
Enumeration (CWE) and literature have been used to identify failure mechanisms. Bayesian Network has been
established and cybersecurity experts aligned to determine the risk of the failure modes. The findings of this study
indicate that the most vulnerable component within the proposed cybersecurity framework is the satellite
communication system which is used to transmit data to cloud providers. Researchers could use the findings to

gain knowledge about the cybersecurity of the proposed system.

Keywords: Cloud Computing, FMECA, Bayesian Network, Maritime Cyber Security, Data Collection
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OZET

Denizcilik sektorii teknolojideki gelisim ve degisimleri takip etmeye devam etmektedir. Ote yandan, denizcilik
sirketleri hem giincellenen diizenlemelere uyum saglamak hem de verimli operasyonlar yiirtitmek i¢in teknolojiyi
kullanma miicadelesi vermektedir. Ancak sektdrdeki pastadan daha fazla pay alabilmek i¢in degisim ve degisim
yonetiminin uygulanmasi ¢ok onemlidir. Yeni kural ve diizenlemelere bakildiginda, bilgisayar ve yazilim
kullanimina yénelik giincellemelerde artis oldugu goériilmektedir. Ote yandan, sektorel incelemeler sonucunda
denizcilik sirketlerinin ellerindeki raporlar1 inceleme ve bu raporlardaki eksiklikleri kapatmak ig¢in uygun
aksiyonlar1 belirleme konusunda eksiklikleri oldugu gériilmektedir. Bu ¢alisma, Dogal Dil isleme (NLP) tabanli
bir Yapay Sinir Ag1 (YSA) siniflandirma algoritmasi kullanarak gemi denetimlerini sistematik ve dogru bir
sekilde analiz etmeyi amaclamaktadir. Gemi denetim gézlemlerinden olusan veri seti, eksikliklerin nedenlerini
belirlemek icin bes hiyerarsik seviyeden olusan "Marine Root Cause Analysis Tool (MARCAT)" kullanilarak
analiz edilmistir. Daha sonra yeni denetim gdzlemlerinin nedenlerini tahmin etmek i¢in NLP tabanli bir YSA
smiflandirma algoritmasi gelistirilmistir. Siniflandirma algoritmasi, farkli nedensellik segmentlerinde 0.90-0.97
arasinda degisen yiiksek dogruluk sonuglar1 vermektedir. Bu caligmada iiretilen algoritma, gemi denetim
uygulamalarim1 bilgilendirmek, nedensellik analizinin dogrulugunu artirmak ve denizcilik operasyonlarinin

gilivenligini ve verimliligini artirmak i¢in kullanilabilir.
Anahtar Kelimeler: gemi denetimi, dogal dil isleme, denizcilikte dijitallesme, derin 6grenme, yapay sinir agt

A DEEP LEARNING APPROACH TO SHIP INSPECTION ANALYSIS: NLP-BASED ANN
CLASSIFICATION ALGORITHM

ABSTRACT

The maritime industry continues to follow the development and changes in technology. On the other hand,
maritime companies are struggling to use technology to both comply with updated regulations and ensure efficient
operations. However, change and the application of change management is very important in order to get a bigger
share of the industry's pie. Looking at the new rules and regulations, there has been an increase in updates for the

use of computers and software. As a result of the sectoral reviews, it is seen that the maritime companies are
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lacking in examining the reports they have and determining the appropriate actions to close the deficiencies in
these reports. This study aims to analyze ship inspections in a systematic and accurate way, using a Natural
Language Processing (NLP)-based Artificial Neural Network (ANN) classification algorithm. The dataset of ship
inspection observations was analyzed using the Marine Root Cause Analysis Tool to identify the causes of
deficiencies at five hierarchical levels. An NLP-based ANN classification algorithm was then developed to predict
the causes of new entries in the inspection database. The classification algorithm gives high accuracy results
varying between 0.90-0.97 in different causation segments. The produced algorithm of this study can be used to
inform ship inspection practices, increase the accuracy of causation analysis, and improve the safety and

efficiency of maritime operations.

Keywords: ship inspection, natural language processing, maritime digitalization, deep learning, artificial neural

network

1. INTRODUCTION

Being able to spot the weaknesses of a facility or company and focus on taking corrective action is a crucial move
for sustainability (Batalden 2014; Power 2000; Cebi, Celik, and Cicek 2009). There will inevitably be
deficiencies, especially in a newly established structure. Identified deficiencies allow the system to progress more
solidly. Deficiencies can be detected by both internal and external inspections (Hamada, Fujimoto, and Shintaku
2002; Grbic, &ulin, and Perkovic 2018; Chen et al. 2019). Internal inspection is the company's self-inspection for
compliance with both the facilities' procedures and the procedures of the organizations to which they are subject.
External inspection, on the other hand, is a type of inspection conducted by the authorized regime to determine
and approve the company's compliance (Chen et al. 2019; Grbic, &ulin, and Perkovic 2018; Hamada, Fujimoto,
and Shintaku 2002).

Due to the internal procedures of the companies, employees or authorized persons may be under constant control
to ensure that the procedural requirements are met. However, due to familiarity with the working environment, it
can be difficult to notice errors and deficiencies. For this reason, to protect the interests of the companies, an
internal inspection of the company can be carried out with a different eye from the outside. This inspection is
called a third-party inspection. That is, it is not mandatory, but it is useful for being ready for mandatory
inspections (Xiao et al. 2020; Albaseet 2009).

Inspection is used in almost every industrial area due to the benefits it provides. The manufacturing industry,
automotive industry, aviation industry, healthcare industry and maritime industry can be cited as the most

important ones (Chen et al. 2019; Grbic, €ulin, and Perkovic 2018; Hamada, Fujimoto, and Shintaku 2002). In all
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industrial areas, both internal inspections are applied intensively and the pressure on organizations that implement
external inspections is felt. ISO (The International Organization for Standardization) and ILO (The International
Labour Organization), whose standards have become a necessity in all fields, IATA (The International Air
Transport Association's), ICAO (International Civil Aviation Organisation) and EASA (International Civil
Aviation Organisation) for the aviation industry, IATF (International Automotive Task Force) for the automotive
industry, WHO (World Health Organization for the health industry, and IMO (International Maritime

Organization) for the maritime industry are prominent organizations.

Considering the maritime field in particular IMO is at the top as a head organization. The rules it sets and the
regulations it implements enable every organization operating in the maritime field to serve at the same standards.
IMO is an organization that has the authority to make regulations in many areas from the operation of companies
operating in the maritime field to the qualifications of working people. Since there are different transportation
branches in the maritime field, different control mechanisms have emerged over time. These inspection
mechanisms aim to establish a procedural standard that is widespread all over the world, which aims to protect
both the owner and charterer of the ship, ensuring that the ships are in a constant condition for cargo and
navigation. TMSA (Tanker Management Self Assessment), SIRE (Ship Inspection Report Programme) and CDI
(Chemical Distribution Institute) for crude oil and chemical product tankers (Cebi, Celik, and Cicek 2009;
Hamada, Fujimoto, and Shintaku 2002; Grbic, &ulin, and Perkovic 2018), DryBMS for dry cargo ships, PSC (Port
State Control) for port states controls, and FSC (Flag State Control) for flag states controls are some of the control
mechanisms that both ships and operating companies are affiliated with. In addition, third-party inspection

services are also implemented for the resolution of disputes in bilateral company relations (Prieto et al. 2021).

In the maritime industry, inspections are based on the observations of the people who performed the inspection,
even though they have standard patterns. The inspector writes his observations about the deficiencies after making
choices in the categories determined by the inspection regime in the areas where he sees deficiencies. The
inspections are recorded as hard copies and the analyzes of the inspections are carried out on an inspection basis.
After the inspection, the causes for the deficiencies identified by the personnel working within the company and

the actions to eliminate these causes are determined (Cebi, Celik, and Cicek 2009).

Academic studies in the field of maritime focus on subjects with a descriptive approach, such as statistical analysis
of deficiencies obtained from inspections, root cause analysis with classical methods, and determination of
appropriate actions and inspection activities (Okada and Secretariat; Xu et al. 2007; Cariou, Mejia, and Wolff
2007; Zec, Franci¢, and Rudan 2008). Academic studies, which are handled with a predictive approach, focus on

examining the relationships between root causes obtained from the analysis of inspections and planning
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appropriate inspections. However, it seems that there are few studies supported by innovative approaches and
functioning in a systematic structure (van Weele and Ramirez-Marquez 2011; Yang et al. 2015; Huang et al.
2016; Tsou 2018). In addition, the fact that the majority of academic studies on inspections are specific to PSC

inspections shows that other inspection mechanisms are neglected.

The possible causes for the lack of academic studies in the field of inspection in the maritime field were identified
in the studies of Bicen and Celik as the difficulty in creating a dataset, the inability to share data transparently,
the inability to create a common database as a result of each inspection regime focusing on different issues, and
the secretive attitudes of companies and inspection regimes in data sharing (Bicen and Celik 2022a; Bicen and
Celik 2022b). Despite these limitations, this study focuses on creating the most appropriate dataset and developing

a smart inspection analysis mechanism by using the reports obtained from the inspections.

Almost all information collected during inspections includes items that need to be evaluated. Various analyzes
were made using the information in the inspection reports in all previous studies. However, no study has focused
on the analysis of reviews written by inspectors. The purpose of this study is to analyze the observations written
by the inspectors using natural language processing algorithms and to predict the causes of deficiencies in new
inspections and the actions to be taken using deep learning algorithms (Joachims 1998; Lazakis, Gkerekos, and
Theotokatos 2018). Current regime arrangements include improvements in the digital storage of inspections. This
will facilitate the instant tracking of statistical data. However, unaddressed inspector observations can be key to

a successful inspection.

The SIRE inspections implemented by OCIMF (The Oil Companies International Marine Forum) recently have
been updated to SIRE 2.0, making it more difficult to determine the compliance expected from companies and
ships. Similarly, InterCargo, to which drybulk ships are subject, has announced a new conformity detection
system called DryBMS (Bicen and Celik 2022a). Apart from these, almost every regime is in an effort to upgrade
itself to new-generation technologies. The common denominator of the regulations is big data creation and data
mining, benchmark analysis, evaluation of the evidence gathered in inspections, using new approaches to increase
operational efficiency and conducting innovative risk analyzes. Considering all these regulations, it is obvious

that the studies on inspection will contribute to both the sector and the academic field.

2. METHODOLOGY

In this study, we focus on facilitating the analysis of inspections applied in the maritime field with a natural
language processing method-based deep learning approach. It is important in terms of analyzing the comments

written by the inspectors in the inspections applied on the ships and determining the causation. Natural language
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processing and deep learning algorithms form the basis of the study. One of the variables that should be included
in the dataset to be used in both natural language processing and deep learning algorithms is the reasons contained
in the comments. Apart from the methods to be used for the detection and clustering of these reasons, the
methodology of the study will be examined in two main parts natural language processing method and deep
learning algorithm. The natural language processing method will be subject to data preprocessing in itself.
Inspector observations, which are standardized with data preprocessing, will be used in the deep learning
algorithm. Since verbal data is used for the deep learning algorithm, the Artificial Neural Network (ANN)

classification algorithm is preferred (Perera, Oliveira, and Soares 2012; Jian-Hao 2011; Qiao et al. 2020).

A basic text classification steps can be described as follows:

Read - Process
Document | Document
¥
Stemming > Tokenize
y Vector
Stop word »| Representation
of text

v
. Feature Selection
Learning and/ or

Algorithm Transformation

Figure 1: Basic Text Classification Steps

2.1. DATASET

The most important input in the algorithm to be developed and the methods to be used is the dataset. A dataset is
a collection of data. In the case of tabular data, a dataset refers to one or more database tables in which each
column of a table represents a particular variable and each row corresponds to a particular record of that dataset.
The dataset lists values for each of the variables for each member of the dataset, such as the height and weight of

an object.
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For the algorithm we focus to develop, it is necessary to prepare the dataset in the most appropriate structure. The

size of the dataset directly affects the accuracy of the algorithm. In addition, the relationships between the

variables in the dataset are also important factors for obtaining high accuracy and low error rates.

The dataset created within the scope of the study includes the demographic data of past SIRE inspections obtained
from a shipping company and the comments made by the inspectors. It contains approximately 2383 lines of
observations. In addition, the cause categories of the observations analyzed with MARCAT (Incident
Investigation and Root Cause Analysis by American Bureau of Shipping) constitute the dependent variables
(Aydin et al. 2022). Since the desired result at the end of the study is the automatic selection of the cause categories
of the observations and the estimation of the action suggestions related to them, the dependent variables were

determined as the cause categories.

Marine Root Cause Analysis Map™

Shape

Figure 2: MARCAT Map.
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2.2. NLP ALGORITHM

To use the natural language processing method, it is necessary to make adjustments to the dataset variables. For
this reason, coding that simplifies the language structure is included in the algorithm. Letter transformation,
deletion of punctuation marks, deletion of sparse words, removal of numbers, removal of prepositions and
lemmatization of inflected verbs were performed (Quarteroni 2018; Dima et al. 2021; Duggirala 2019; Zhang et
al. 2019).

The natural language processing algorithm was written in Python 3.9 and popular libraries were used for data
preprocessing. In Python, there are ready-made libraries to reduce the time spent writing algorithms and to use
structures that have been used in many studies and have proven functionality. These libraries are code constructs
with functions specific to the topic being studied. In this study, "pandas, numpy, keras, warnings, nltk and

textblob" libraries were used.

2.3. DEEP LEARNING ALGORITHM

The ANN model, which is a classification and prediction algorithm in deep learning algorithm, was coded with

Python 3.9. In these coding processes, classification algorithms were created using the ‘“sklearn” library

(Pedregosa FABIANPEDREGOSA et al. 2011; Miiller and Guido 2015).

Artificial Neural Network (ANN) classifiers are a type of machine learning algorithm that uses a network of
interconnected artificial neurons to process and analyze data. These algorithms are inspired by the structure and
function of the human brain, and they are capable of learning from data and making predictions or classifications

based on that learning.

ANN classifiers consist of a network of interconnected artificial neurons, which are mathematical units that can
process and transmit information. These neurons are arranged in layers, with each layer receiving input from the
previous layer and sending output to the next layer. The input layer receives the raw data, and the output layer

produces the final classification or prediction.

ANN classifiers are used to classify data based on their input and output patterns. They are trained using labeled
examples of the data, which are used to adjust the internal parameters of the network in a process called learning.
As the network is trained, it learns to recognize and classify the data by adjusting the weights and biases of the

connections between the neurons.

ANN classifiers can be trained to perform a wide range of tasks, from simple classification to complex pattern

recognition and decision making. They can handle large and complex datasets, and they can adapt to new data
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and improve their performance over time. They have been applied to a wide range of problems in many fields,

such as data mining, natural language processing, computer vision, and signal processing.

ANN classifiers are important because they allow computers to perform complex tasks that are difficult or
impossible for traditional algorithms to handle. For example, ANN classifiers can be used to recognize patterns
and trends in large and complex datasets, such as images, audio, or text, and make predictions based on that
information. They can also be used to make decisions or take actions based on the predictions they make, such as
classifying an image as containing a certain object or recommending a product to a customer (Qiao et al. 2020;
Jian-Hao 2011; Perera, Oliveira, and Soares 2012).

In natural language processing, ANN classifiers are used to analyze and understand text data. They can be trained
to perform tasks such as sentiment analysis, topic modeling, and text classification, and they are often used in

applications such as social media analysis, customer service, and machine translation.

Overall, ANN classifiers are a powerful tool for solving a wide range of problems in fields such as computer
vision, natural language processing, and medical diagnosis. They have the potential to improve the accuracy and

efficiency of many applications, and to enable new capabilities that were previously not possible.

3. CODDING ALGORITHM

The deep learning algorithm is built with the code structures shown below. In the first stage, the libraries to be

used in python were imported and the dataset was imported in its raw.

import gc

import 0s

import re

import nltk

import string

import itertools

import warnings

import pandas as pd

import numpy as np

import matplotlib

import seaborn as sns

import matplotlib.pyplot as plt

from sklearn.model_selection import (RepeatedStratifiedKFold, StratifiedKFold, cross_val_score,
train_test_split)

from sklearn.preprocessing import (LabelEncoder, OneHotEncoder, MinMaxScaler,
StandardScaler, RobustScaler, OrdinalEncoder, MaxAbsScaler)

from sklearn.metrics import (classification_report, accuracy_score, recall_score, f1_score,
precision_score, confusion_matrix, roc_curve)

from sklearn.feature_extraction.text import TfidfVectorizer, CountVectorizer

e
149

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————




ISARC

INTERNATIONAL SCIENCE AND ART RESEARCH

from nltk.stem import WordNetLemmatizer

df = pd.read_excel(os.path.join("dataset.xIsx™))

Subsequently, coding was done for text preprocessing.

def clean_text(text):

text = re.sub("\n", " ", text)
text = re.sub(r"\w*\d+\w*", " ", text)
text = re.sub("\s+", " ", text)

text = re.sub(r'[\+"]’, ", text)
text = text.translate(...))
text = text.lower()
sw = stopwords.words(*"english™)
text=""join(...)
return text
df["observation™] = df["observation"].apply(lambda text: clean_text(text))

After the text preprocessing was completed, the stage of writing the machine learning algorithm and training it
with the dataset was started. In target encoding, a categorical feature is replaced with the mean target value for
all data points that belong to the category. The following code examples belong to the algorithm created within
the scope of the thesis. The dataset must first be divided into a test and train dataset to create a machine learning
model. The algorithm will use the training data to train the model, and then the test data to test the model's
accuracy. The code structure for this subsection is as follows. TF-IDF stands for Term Frequency Inverse
Document Frequency. It is a very common algorithm that is used to convert numbers that are used to represent
text into a meaningful representation for prediction by a machine algorithm. When the dataset is ready to be used
for a machine learning model, a model is written that can be trained and make predictions as output. This model
is used as a classification model in NLP. The following code structure shows the code that trains the machine-

learning model.

def label encode(...):
train_ = train_data.copy()
test = test_data.copy()
if test_.shape[0] == 0:
for col in le_cols:
encoder = LabelEncoder()
train_[col] = encoder.fit_transform(...)
else:
for col in le_cols:
encoder = OrdinalEncoder(...)
train_[col] = encoder.fit_transform(...)
test_[col] = encoder.transform(...)
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if fillna and test_[col].isnull().sum() !=0:
max_ = max(...)
test [col] =test [col].fillna(...)
if test_.shape[0] > O:
return train_, test_
else:
return train_
drop cols=1...]
target features =[...]
df = label encode(...)
df = df.drop(...)

def createFolds(...):

df = dataframe.copy()

mskf = MultilabelStratifiedKFold(...)

for fold, (...) in enumerate(...):

df .loc[...]= fold

df_["fold"] = df_["fold"].astype(int)

return df_
df = createFolds(...)
train_df = df.loc[df{"fold"] != config.n_folds - 1].drop(...)
test_df = df.loc[df["fold"] == config.n_folds - 1].drop(...)

vectorizer = TfidfVectorizer(...)
X _train = train_df.drop(...)
y_train = train_df]...]

X test =test df.drop(...)

y_test =test dff...]

X_train = pd.DataFrame(...)

X _test = pd.DataFrame(...)

params = {...}

params[...] = ...

params[...] = ...

params[...] = ...

for i in range(...):
print(...)
model = Model_Name_from_Python_L.ibraries(**params)
model.fit(...)
y_pred = model.predict(X_test)
print(classification report(...)
sns.heatmap(confusion matrix(...),...)
plt.title(...)
plt.ylabel(...)
plt.xlabel(...)
plt.show()

def predict_level(...):
df = pd.read_excel(data_path)
dff...] = dff...].apply(...)
model = pd.read_pickle(...)
encoder = pd.read_pickle(...)
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vectorizer = pd.read_pickle(...)
enc_classes = encoder.classes_.tolist()
target = ...
df =df.loc[...]
pred_data = pd.DataFrame(...)
y_pred = model.predict(pred_data)
df["prediction"] = y_pred
df["prediction"] = encoder.inverse_transform(...)
if level ==5, 4, 3, 2, 1:

ca_pa = pd.read_excel(...)

df = df.merge(...)

return dff...]
else:

return dff...]

4. CASE STUDY

The study has been applied to real inspections using 2383 rows of SIRE data. The SIRE dataset consists of
completed inspection reports from different shipping companies. The algorithm structure was tested using the

dataset and the outputs of the algorithm are presented in the following sub-sections.

To analyze the comments of deficiency, the MARCAT was used (Kececi and Arslan 2017; American Bureau of
Shipping (ABS)). MARCAT is a hierarchical framework developed by the American Bureau of Shipping that is
widely used in the maritime industry for causation analysis. MARCAT organizes potential causation into a five-
level hierarchical structure. The MARCAT map was used to categorize the deficiencies identified in the inspection
reports. The experts listed in Table 1 reviewed inspector’s observations of deficiencies at the brainstorming

meeting and assigned each observation to the appropriate MARCAT cause categories.

Expert No. Position Educational Level Experience
1 Ocean Going Master Bachelor’s Degree 16 years
2 DPA Assistant/CSO Master’s Degree 20 years
3 Ocean Going Chief Engineer Bachelor’s Degree 15 years
4 Marine Superintendent Bachelor’s Degree 13 years
5 Marine Superintendent Bachelor’s Degree 17 years

Table 1: First expert team details.
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After the analysis using MARCAT, the dataset was expanded, and the columns in Figure 3 were added as a

level_1_cause level_2_cause level_3_cause level_4_cause level_5_cause
Maint I3 Impl tati  Conditi Monitoring_Maint |
Outfitting Misuse_Overload_Problem aintenance_Program_Implementati ndition_Monitoring_Maintenance_| TrfrimEr
ssUe
Newly_Assigned_Contract_T Maint Prog) Impl tati
Human swly_fssigned_tontract_Temporary_ Maintenance_frogram_mplementat Failure_Finding_Maintenance_|zsue Implementation_|szue

Officers_Crew

Machinery_Equipment Misuse_Overload_Problem

Officers_Crew

Maintenance_Program_lmplementati

Maintenance_Program_lmplementati

Equipment_Records

Human_Factors

Machinery_Equi Relaibility_Program_Problem
Human Newly_Assigned_Contract_Temporary_ Maintenance_Program_lmplementati
Officers_Crew
Machinery_Equi |zibility_Program_Problem
M
Human ewly_Assigned_Contract_Temporary_
Officers_Crew
Human

Newly_Assigned_Contract_T
swly_fssigned_Lontract_Temporarny_ Training_Perscnnel_Qualifications

Corrective_Maintenance_lssue Repair_Implemantation_lssus

Planned_Maintenance_lszue Scheduling_lssue

Failure_Finding_Maintenance_|ssue Implementation_|ssue

Equipment_Operating_Maintenence_H Equipment_Operating_Maintenence_H
istory istory

Situations_Awareness Information_Incomplete_Unuseable

Training_lzzue On-the-job_Training_lssue

Figure 3: Structured dataset with MARCAT map (sample).

After the MARCAT analysis, the dataset is transferred to text preprocessing algorithm. Textual data are subjected

to "tokenization", "lower casing”, "removing stop words", "removing punctuations”, "stemming" and

"lemmatization” steps.

df["observation"]

2] AE no.2 local fuel temperature gauge readout a...
1 There were apparent oil leakages from hydrauli...
2 The record of approved ship safety equipment c...
3 Pilot ladders certificate not available on-boa...
4 Pilot ladders certificate not available onboard.

When the emergency closure of the No. 3 air in...

2378

2379 It was observed the company Safety Management ...
2380 The portable welding pump rigged at port aft g...
2381 The VDR indicated system failure.
2382 Upon inspected the 0il Record Book last entry ...
Name: observation, Length: 2383, dtype: object

df["observation"]

ae no local fuel temperature gauge readout app...
there were apparent oil leakages from hydrauli...
the record of approved ship safety equipment c...
pilot ladders certificate not available onboar...

pilot ladders certificate not available onboard

the suction valve for the fixed wilden pump pi...
the ships elevator was inoperable
when the emergency closure of the no air intak...
the portable welding pump rigged at port aft g...
the vdr indicated system failure

1 observation, Length: 2383, dtype: object

Figure 4: Differences between before and after text preprocessing on dataset.

After the dataset was processed, the learning algorithm was applied to it and prediction results were obtained for

each level. As can be seen in the following graphs, accuracy rates of 97% for level 1 cause, 93% for level 2 cause,

95% for level 3 cause, 97% for level 4 cause, and 90% for level 5 cause were observed.
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Table 2: Evaluation values of the ANN classification model at each categorical level

Precision 0.98

. Recall 0.97

Level 1 Cause Categories Fl-score 0.97
Accuracy 0.97

Precision 0.93

. Recall 0.93

Level 2 Cause Categories Fl-score 0.93
Accuracy 0.93

Precision 0.95

. Recall 0.95

Level 3 Cause Categories Fl-score 0.95
Accuracy 0.95

Precision 0.98

. Recall 0.97

Level 4 Cause Categories Fl-score 0.97
Accuracy 0.97

Precision 0.91

. Recall 0.90

Level 5 Cause Categories Fl-score 0.90
Accuracy 0.90

Since the model performance was found to be satisfactorily successful for all categories, it was decided to apply
real ship inspection application in the last stage. Using the inspection data, the model outputs were compared with
the inspection analysis report prepared by the company official. In the final validation process, the model
consistency was found to be successful with a level of 88%. The analysis outputs prepared by the company

official and the analysis outputs prepared by the model are shown in Figure 5 and 6.

observation level_1_cause level_2_cause level_3_cause level_4_cause level_5_cause

Relaibility_Program_Probl Maintenance_Program_Im Servicing_and_Routine_In Scheduling_Frequency_Iss

Real Insp. Obs. 1 Machinery_Equipment . .
- em plementation spection_Issue ue

Newly_Assigned_Contract
Real Insp. Obs. 2 Human _Temporary_Officers_Cre Procedures Wrong_Incomplete Wrong_Action_Sequence
w

Relaibility_Program_Probl Maintenance_Program_Im Planned_Maintenance_Iss

Real Insp. Obs. 3 Machinery_Equipment .
em plementation ue

Implementation_lIssue

Newly_Assigned_Contract . .
Y_Assignec_ Document_Drawing_Contr Required_Documents_Not

Real Insp. Obs. 4 Human Temporary_Officers_Cre = Management_Systems
P - P V- - e Y ol_lIssue _Available_or_Missing
w
Newly_Assigned_Contract . .
Ny . Inspection_on_Receipt_lIss
Real Insp. Obs. 5 Human _Temporary_Officers_Cre  Management_Systems Purchasing_lssue

ue

w

Figure 5: Output of cause categories according to company official selection.

EE———,—————
154
7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA




ISARC

INTERNATIONAL SCIENCE AND ART RESEARCH

observation level_1_cause level_2_cause level_3_cause level_4_cause level_5_cause

Relaibility_Program_Probl Maintenance_Program_Im Servicing_and_Routine_In Scheduling_Frequency_Iss

Real Insp. Obs. 1 Machinery_Equipment . .
- em plementation spection_Issue ue

Newly_Assigned_Contract
Real Insp. Obs. 2 Human _Temporary_Officers_Cre Procedures Wrong_Incomplete
w

Acceptance_Criteria_Inad
equate

Relaibility_Program_Probl Maintenance_Program_Im Planned_Maintenance_Iss

. Implementation_lIssue
em plementation ue

Real Insp. Obs. 3 Machinery_Equipment

Newly_Assigned_Contract

N Document_Drawing_Contr Required_Documents_Not
Real Insp. Obs. 4 Human _Temporary_Officers_Cre Procedures

ol_lssue _Available_or_Missing
w
Newly_Assigned_Contract
Real Insp. Obs. 5 Human _Temporary_Officers_Cre  Management_Systems
w

Vessel_Spares_Stores_|Issu Inspection_on_Receipt_lss
e ue

Figure 6: Output of cause categories according to model prediction (the different ones are marked in red).

5. CONCLUSION

The accuracy levels obtained in section 4 show that the dataset is useful and the ANN model is working
successfully. This study was written to be a source for many future studies. The main goal of this study is to

automate the subjective evaluations made by human beings to gain objectivity.

The transition to digitalization and automation in the maritime industry is accelerating. Digital technologies and
solutions are used to increase competitiveness and increase operational efficiency. It is also being implemented
to encourage industry along the decarbonization path to achieve zero emissions from international shipping by
mid-century. Data streams from sensors and other information sources can be used for decision-making and
advanced monitoring, control, quality assurance and verification. To secure efficient, sustainable operations and
strengthen short- and long-term competitiveness, maritime stakeholders need to rethink and adapt their current

strategies.

New regulations, changing regime structures, developing technology and time constraint make it more interesting
for maritime inspection analysis. Studies done and needed in the perspective of the future are in a structure that
can play a key role in developing maritime inspection analysis systematics. The majority of current research
appears to be focused on the development of new digital technologies and data analytics. While technological
advancement is required, the sheer availability of technology has little influence on the maritime industry until it
is more extensively utilized. This diffusion process affects not just each participant individually, but the whole
shipping industry as a whole, encompassing all issues connected to law, culture, corporate structure, trust and
collaboration, and the "softer" aspects of institutional change. As a result, we urge that technological advancement

be balanced with a greater emphasis on these themes in research.
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OZET

Bu caligmada tibbi atiklarin olusumundan bertarafina kadar olan siire¢ ele alinmis Yozgat ili Merkez ilgesinde
bulunan sehir hastanesi ve kamu hastanesi modelleri incelenerek karsilastirilmistir. Atiklarin bertaraf siiregleri
icin Yozgat ilinde bulunan Yozgat ili Kati Atik Bertaraf Tesisleri Birlik Baskanlig1’na ait sterilizasyon tesisi ve

bertaraf yontemi incelenmistir.

Yapilan ziyaretler de Yozgat Sehir Hastanesi tibbi atik yonetim siireci incelenmis hastane genelinde personellerin
egitimlerinin ve denetimlerinin yapildigi, ekipman ve sarf malzemelerinin ivedilik ve hassasiyet ile teminin
yapildigi, kamu tarafi ve sirket tarafinin atik yonetimi konusunda hassas ve titiz davrandigi goriilmiistiir. Sehir
hastanesi personellerinin atik ayristirma, paketleme, tasima, gegici depolama siireglerine dnem vererek stiregleri
ilerlettigi goriilmiistiir. Yapilan bu ziyaret ve gézlemler neticesinde mevcut sistemlerini gelistirmeye ve korumaya

yonelik tedbirleri almas1 6nerilmistir.

Sterilizasyon tesisinde yapilan ziyaretlerde Yozgat ili i¢in yeterli ve uygun oldugu secilen bertaraf yonteminin
proses atig1 olusturmadan verimli bir sekilde calistig1 gozlemlenmistir. Yozgat ili i¢in yeterli ve uygun oldugu,
secilen bertaraf yonteminin proses atig1 olusturmadigi ve verimli bir sekilde ¢alistig1 gézlemlenmistir. Ancak tesis
bilinyesinde bulunan tibbi atik toplama aracinin yetersiz oldugu bu neden ile Yozgat ili genelinde yiiksek miktarda
atik tireten sehir hastanesi ve arastirma hastanesinin atiklarinin gegici depoda bekletildigi izlenmistir. Her ne kadar
uygun depoda yeteri siirede bekletilse de yigma depolama yapan bu hastanelerde dokiintii, sizdirma riskini
artirmakta bu durum ise enfeksiyon riskini tetiklemektedir. Bu durumun yasanmamasi i¢in tesisin yeni bir arag

temin ederek atik toplama agin1 genisletmesi ve tibbi atik bertaraf siirecinin hizlandirilmasi tavsiye edilmektedir.

Anahtar Kelimeler: Tibbi Atik, Atik Yonetimi, Sehir Hastanesi, Kamu Hastanesi, Tibbi Atik Bertarafi,
Sterilizasyon Tesisi
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ABSTRACT

In this study, the process from the formation of medical wastes to their disposal was discussed and the models of
the city hospital and public hospital in the Central district of Yozgat were examined and compared. For the
disposal processes of wastes, the sterilization facility and disposal method belonging to the Yozgat Province Solid
Waste Disposal Facilities Union Presidency in Yozgat province were examined.

During the visits, the medical waste management process of the Yozgat City Hospital was examined, and it was
observed that the personnel were trained and inspected throughout the hospital, the equipment and consumables
were supplied promptly and sensitively, and the public and company sides were sensitive and meticulous about
waste management. It has been observed that the city hospital personnel advance the processes by giving
importance to waste separation, packaging, transportation and temporary storage processes. As a result of these
visits and observations, it was suggested to take measures to develop and protect their existing systems.

During the visits to the sterilization facility, it was observed that the disposal method, which was chosen as
sufficient and suitable for Yozgat province, works efficiently without generating process waste. It has been
observed that it is sufficient and suitable for Yozgat province, the chosen disposal method does not create process
waste and works efficiently. However, it has been observed that the wastes of the city hospital and research
hospital, which generate high amounts of waste throughout Yozgat province, are kept in temporary storage due
to the insufficient medical waste collection vehicle in the facility. Although it is kept in the appropriate warehouse
for a sufficient period of time, in these hospitals that carry out masonry storage, the risk of spillage and leakage
increases, which triggers the risk of infection. In order to avoid this situation, it is recommended that the facility
expand its waste collection network by providing a new vehicle and speed up the medical waste disposal process.
Keywords: Medical Waste, Waste Management, City Hospital, Public Hospital, Medical Waste Disposal,
Sterilization Facility

1. GIRIS

Diinya genelinde artan niifus ile kirlilik ve ¢evre sorunlar1 da artmaya baslamistir. Bu durum hastaliklarin

cogalmasina ve yayilmasma sebep olmustur. Hastaliklarda meydana gelen artislar ile tedavi arayislari ve
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hastaneler arastirma merkezleri ve saglik kuruluslarinda da artis meydana gelmistir. Bu durum daha biiyiik ve
kompleks hastaneler ihtiyacin1 dogurmustur. Bu nedenler ile arastirma hastaneleri ve sehir hastaneleri gibi biiyiik

ve entegre hastanelerin olusmasina neden olmustur.

Daha biiyiik ve teshis, tan1 ve tedavi uygulamalarinin yapildig arastirma hastaneleri ve ¢ok yatakli hastaneler ile
tibbi atik miktarlarinda artiglar olmustur. Bu artiglar ¢evre ve insan sagligini etkilemeye baslamistir. Olusan bu
olumsuz etkiyi ortadan kaldirmak i¢in atik yonetimi 6nem kazanmis iizerinde hassasiyet ile durulmasi gereken
bir hal almistir. Ersoy yazmis oldugu tezde bu duruma ‘saglik kuruluslarinca iiretilen tibbi atiklarin toplanmasi,
taginmasi, depolanmasi ve bertaraf edilmesi bulasici hastaliklar1 dnlemede ve ¢evre sagligin1 korumada 6zel bir

yere sahiptir.” cimlesi ile vurguda bulunmustur. [1]

Hastanelerin biiylimesi entegre ve kompleks yap1 halini almasina neden olmus ve bu durum sehir hastaneleri
orneginin ortaya ¢ikmasina neden olmustur. Sehir hastaneleri yap1 olarak daha biiylik daha ¢ok yatan ve ayakta
hastaya hitap eden bir tesis halini almistir. Bu sekilde daha konforlu daha ferah ve temiz bir hizmet

sunmaktadirlar.

Hastane yapilarinin biiylimesi ve sayilarinin armasi ile saglik faaliyetleri sonrasi meydana gelen tibbi atiklarin da
miktarlarinda artma goriilmesine neden olmustur. Diinya genelinde hastaliklarin artmasina bagli olarak son 20-
30 yildir tibbi atiklarin miktarlarinda ciddi artislar olmustur. [2] Bu artis ¢cevre saglina ve insan sagligina zarar
vere bilecek biiyiikliikkte olmasi nedeni ile tibbi atik bertaraf siireclerinin daha iyi yonetilmesi 6nemli hale
getirmistir. Tibbi atiklarin olusumundan bertarafina kadar olan yonetim siireci {ilke ekonomisi, ¢evre sagligi,
insan saglig1 agisindan onemli ve lizerinde etkili bir siirectir. Atik yonetimi dogru yapilmadig: taktirde su, hava,
kalitesiz verimsiz tarim alanlari ve zamanla yok olan dogal ¢evre ile karsi karsiya kalabiliriz. [3]

Bu bakimdan yapilan bu calismada amag yeni bir konsept olan sehir hastanesinde tibbi atik yonetim siiregleri,
arastirma hastanesi tibbi atik yonetim siirecleri ve bu iki hastane konsept arasindaki olumlu olumsuz yodnlerin
incelenmesidir. Ayrica Yozgat ilinde tibbi atik siirecinin olusumundan sonra bertaraf siirecinin ve yonetiminin
incelenmesi ve degerlendirilmesidir.

2. ARASTIRMA VE BULGULAR

Bu tez c¢alismasi ile yapilan gozlemlerde tibbi atigin olugmasi ile bertarafina kadar gecen siire¢ incelenmis
toplanmasi, taginmasi, depolanmasi, sterilizasyon tesisine teslim edilmesi, tesise kabulii, islenmesi, par¢alanmasi,
steril edilmesi ve diizenli depolanmasi siirecleri arastirilmistir. Sterilizasyon tesisine teslim asamasindan sonra
siirec ayn1 olsa da tesise teslim asamasma kadar hastane igerisindeki atik yonetim siiregleri farklilik
gostermektedir. Bu tez caligmasinda bu farkliliklar ele alinmis avantajlar1 ve dezavantajlart ortaya konularak

kiyaslamali bir sekilde degerlendirilmistir. Daha dijital olan sehir hastanesi olusumundan bertarafina kadar olan
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slirecte aragtirma hastanesine nazaran daha hassas stirecler ilerletmektedir. Bunun en biiyiik etkisi konsept olarak

farkli olmasi ve kamu 6zel ortakligi ile yapilmasidir.

2.1. SEHIR HASTANESI T1BBI ATIK YONETIMI

Tez calismasi ile yapilan gézlemlerde sehir hastanesi tibbi atiklarin olusumundan bertarafina kadar olan siireci
yonetmelige uygun bir sekilde yliriitmeye calismaktadir. Tesise yapilan ziyarette tibbi atiklarin olusumundan
bertarafina kadar ilerleyen silirecte tamamen dijitallesmis bir siire¢ ilerletilmektedir. Atiklar kaynaginda
ayristirtlmasi i¢in atik olusum alanlarinda kaynaginda ayrigtirma yapilmaktadir. Kaynaginda ayristirilma
yapilmasi i¢in gerekli tiim ekipmanlarin tedarik edilerek uygun posetler ve yonetmelige uygun olarak kullanildigi

gbzlemlenmistir.

Atik ayristirma siireglerinde hasta, hasta yakini ve hemsirelerin etkisi oldugu gézlemlenmistir. Hasta ve hasta
yakinlarimin dahil oldugu alanlarda atik ayristirmanin dogru yapilmasi igin gorsellerin  kullanildig:
gozlemlenmistir. Ayristirmanin yanlis oldugu erde personellerin atiklara uygun miidahalede bulundugu
goriilmiistiir. Ornegin evsek atik igerisine hasta veya hasta yakin tarafindan tibbi atik atilmas1 durumunda atigin
tamamen tibbi atik posetine atilarak tibbi atik olarak degerlendirilmektedir. Bu siireglerin dogru ilerletilmesi adina

sirket personellerine siirekli egitim verildigi ve denetlendigi tespit edilmistir.

Atik ayristirma silirecinde hata olmamasi i¢in hemsirelere egitim verilmekte bu egitimlerin etkinliginin ve
ayristirmanin dogru yapilip yapilmadiginin kontrolii i¢in stirekli bir i¢ denetimin yapilmaktadir. Atik ayristirmada

bir hata tespit edilmesi durumunda hemsirelerin egitimleri yenilenmektedir.

Kaynaginda ayristirilan atiklar temizlik hizmetleri personeli tarafindan etiketlenerek kaynagi belirtilmekte ve
konteynerlere birakilmaktadir. Konteynere atilan atiklar atik hizmetleri personeli tarafindan alinarak depolama
ve tartim iglemi yapilmaktadir. Bu asamalarda temizlik personeli ve atik hizmetleri personeli entegre olarak

caligmaktadir.

Atiklarin konteyner odasindan alindiktan sonra taginmasi i¢in sadece yetkilendirilmis kisilerin kullanimina agik
olan enfekte asansoriinden tasinmakta siire¢ tamamen hasta ve hasta yakinlarinin ulagim alanlarindan uzakta
ilerletilmektedir. Bu sekilde capraz bulasinin Oniine gec¢ilmistir. Atik bertaraf siireglerinden sonra yapilmasi
gereken dezenfeksiyon islemleri atik personeli tarafindan yapilmakta enfeksiyon olmamasi i¢in gerekli hassasiyet

gosterilmektedir.
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Sehir hastanesinde atiklar giinde en az ii¢ defa tartilarak sisteme entegre edilmektedir. Burada amag atiklar
kaynagina gore kayit altina almak, atiklarin takibini yapmak ve ay sonunda toplam atik miktarlar1 ile hakkedis

diizenlemektir. Atiklar bertaraf tesisine teslim edilirken MoTAT igin ayrica tekrar tartilmaktadir.

2.2. Arastirma Hastanesi Tibbi Atik Yonetimi

Tez calismas ile yapilan gozlemlerde arastirma hastanesi tibbi atik yonetimini yonetmelige uygun yapmaya
caligmaktadir. Hastaneye yapilan ziyarette atik ayristirma siirecinin yapildigi ancak etkin ve dogu olmadigi
goriilmiistiir. Hemsirelerin atik ayristirmasi esnasinda dikkat etmedigi goriilmiis buna ragmen kontrolliin ve

denetimin yetersiz oldugu anlagilmistir.

Atiklarin alinmasi ve taginmasi esnasinda temizlik personeli ve atik toplama personelinin koordinasyonun yetersiz
oldugu ve tibbi atiklarin toplandiktan sonra atik personeli tarafindan alinana kadar kontrolsiiz ve uygunsuz bir
sekilde servis koridorunda yerde bekletildigi goriilmiistiir. Bu durum atiklarin enfeksiyon yayma, dokiilme veya
sizma yapma riskini artirmaktadir. Bu uygunsuzlugun giderilmesi i¢in bir plan veya 6nleminde bulunmadig:

ogrenilmistir.

Atiklarin toplanmasi ve tagimasi esnasinda kullanilan konteynerin kapaginin kirik oldugu atik tasima personelinin
direngli ayakkabi yerine spor ayakkabi ile ¢alistigr gozlemlenmistir. S6z konusu bu durumun personelin yeterince
denetlenmemesi, gerekli ekipman ve kisisel koruyucu donanim tedariginin yetersiz olmasindan kaynaklandig:

gozlemlenmistir.

Atiklarin tagimmasi esnasinda hasta veya hasta yakinlari ayni anda ayni asansorler ile hastalarin ve hasta
yakinlarinin da kullanmis oldugu giizergahlar kullanilarak transfer edildigi gortilmiistiir. Bu durum ¢apraz bulasi
riskinin ve hastane enfeksiyonu riskini artirmaktadir. Atiklarin kaynaginin belirtilmesi icin etiketlendigi ancak
veri analizi veya kontrol i¢in bir tartim yapilmadig gézlemlenmistir. Atiklar yonetmelik geregi sterilizasyon

tesisine teslim edilirken MoTAT kayitlari i¢in tartilmaktadir.

2.3. Sterilizasyon Tesisi

Tez galismasi icin gezilen sterilizasyon tesisi Yozgat ili genlinde hizmet vermekte olup il genelinde bulunan tek
tesistir. Tiim ilce ve merkez ilcelerde bulunan hastaneler ve saglik tesislerinin atiklarimi toplamakta ve steril
etmektedir. Genis bir ag yapisina ragmen tesisin ilin tiim atiklarini toplayarak maksimum verimlilik ile isledigi

ve bertaraf ettigi gorilmiistiir.

Tesis ziyaretinde atiklarin kabuliinden diizenli depolama asamasina kadar gecen siirecte hassas ve verimli bir

sekilde tesisin isletildigi gézlemlenmistir.
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Tesiste yapilan sterilizasyon islemi esnasinda indikatdr ile yapilan izlemlerde sterilizasyon isleminin tam verim
ile yapildig1 tesisin firesiz ¢alistig1 6grenilmistir. Yozgat genelinde bertaraf edilen atiklarin MoTAT kayzitlar1 ve
bertaraf miktarlarinin kaydedildigi gézlemlenmistir. Bu tonajlar pandemi dncesi, pandemi zamani ve sonrasini

kapsayacak sekilde 4 yil i¢in incelenmistir.

Tablo 1. Yil Bazh Atik Miktarlar:1 Tablosu
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Tesisin tercih ettigi otoklav ile bertaraf yonteminin uygun oldugu sterilizasyon atiklarin tamamiyla steril edilerek
bertaraf edilmesi ile uygun oldugu goriilmiistiir. Steril edilen atiklarin diizenli depolanarak nihai olarak bertaraf

edildigi gézlemlenmistir.

3. SONUC

Biitiin bu incelemeler neticesinde sehir hastanesi konseptinin atik yonetim siirecinin daha detayli yapildigi bunun
nedeninin denetim sisteminin daha detayli ve etkin oldugu bunun yani sira hastane yapim asamasinda fiziki
yapisinin atik yonetim siirecine daha uygun yapildigi goriilmiistiir. Bu izlenimler sonucunda sehir hastanesinin
mevcut durumunun gelistirmeye veya korumaya yonelik tedbirler almasi gereklidir. Arastirma hastanesinin ise
fiziki yapisinin iyilestirilmesi miimkiin degil ise mevcut yapinin ek Onlemler denetimler ve egitimler ile
tyilestirilmesi gerekmektedir. Bu ¢alismalar1 yapmak i¢in atik yonetim alaninda uzman kisilerden destek almasi
iyilestirme siirecinin daha etkin ve hizli olmasi i¢in gereklidir. Bunun disinda temizlik hizmetleri ve atik
hizmetleri i¢in hizmet alim1 yapmasi alaninda deneyimli 6zel firma ile anlasarak bu hizmetleri tasare etmesi daha

etkin ve kesin sonuclar verecektir.

Tez caligmasi ile sterilizasyon tesisinde yapilan incelemelerde tesisin otoklav ile sterilizasyon yonetimini tercih

ettgini ve %99,9 verimlilikle ¢alistigi goriilmiistiir. Tesisin fiziki yapisinin, ekipmanlarinin ve kapasitesinin
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Yozgat il geneli atiklarinin sterilizasyonu i¢in yeterli oldugu goriilmiistiir. Kayit altina alinan tibbi atik miktarlar

incelendiginde tibbi atik miktarlarinin y1l bazinda farkliliklar gosterdigi goriilmiistiir. Ozellikle 2020 ve 2021
yillarinda tibbi atik miktarinin ¢ok fazla arttigi 2022 yilinda bu miktarin geri diisiis yaptigi goriilmiistiir. Bu
durumun nedenin ise diinya genelinde etkili olan Covid-19 viriisiiniin oldugu goriilmiistiir. il genelinde gériilen
virilis ile maske kullaniminin artmasi, viriis nedeni ile hasta sayisinin artmasi, enfekte hasta nedeni ile saglik
sektoriinde tek kullanimlik malzemelerin fazlaca kullanilmasi bu duruma neden olmustur. Tesis kapasitesinin
yeterli olmas1 ise bu artis1 tolere etmistir. Tablo incelendiginde 2020 eyliil aymin 70 ton {iizerine ¢iktig1

goriilmektedir.

Tablo 2. Y1l ve Ay Bazli Atik Miktarlar1 Tablosu
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Biitiin bu gozlemler ve yapilan incelemelerde tesisin Yozgat ili i¢in yeterli ve uygun oldugu secilen bertaraf
yonteminin proses atigi olusturmadan ve verimli bir sekilde ¢alistig1 gézlemlenmistir. Ancak tesis biinyesinde
bulunan tibbi atik toplama aracinin yetersiz oldugu bu neden ile Yozgat ili genelinde yiiksek miktarda atik tireten
sehir hastanesi ve arastirma hastanesinin atiklarinin gegici depoda bekletildigi gortilmiistiir. Her ne kadar uygun
depoda yeteri siirede bekletilse de yigma depolama yapan bu hastanelerde dokiintii, sizdirma riskini artirmakta
bu durum ise enfeksiyon riskini tetiklemektedir. Bu durumun yasanmamasi i¢in tesisin yeni bir ara¢ temin ederek
atik toplama agin1 genigletmesi olusan atiklardan kaynakli enfeksiyon riskini azaltmak i¢in atiklari en kisa siirede

toplayarak nihai bertarafa ulagtirmasi gerekmektedir.
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OZET
Bu ¢alisma Ankara’nin kuzeyinde kalan 1200 km?lik yagis alanina ve yaklasik 300 km? alana sahip Cubuk
Ovast’nm 180 km?’lik giiney kesimini kapsamaktadur.
Bu ¢aligmanin amaci inceleme alaninda bulunan yeralt1 su kaynaklarinin aragtirilmasi, kimyasal 6zelliklerinin
belirlenmesi ve su kirlilik oranlari tespit edilerek kirlilige neden olan etmenlerin arastirilmasidir.
Yapilan jeolojik calismalar sonucu inceleme alaninda Emir Formasyonu, Elmadag Formasyonu, Kumartas
Formasyonu, Gdlbast Formasyonu ve Aliivyon olmak iizere bes farkli birimin varlig1 tespit edilmistir. Bu
birimlerin litolojik ve yapisal 6zelliklerine gore yar1 gecirimli ve gecirimli olarak siniflandirilmistir.
Inceleme alanindaki yeralti suyunu temsil eden keson ve sondaj su kuyularmdan toplamda 32 adet 6rnek
alimmistir. Alinan su Orneklerine yerinde Ol¢limler ve laboratuarda kimyasal analizler yapilmistir. Analiz
sonuglarina gore yeralt1 sularinda anyonlardan HCO3™ iyonu, katyonlardan ise Ca*?, Na* ve Mg*? iyonlarmin
baskin oldugu Inceleme alanindaki yeralt1 sularinin Ca-HCO3 Na-HCO3 ve Mg-HCOj3 karakterli sular oldugu
tespit edilmistir. Laboratuar verileri Pipper, Schoeller ve dairesel diyagramlarda ¢izilip degerlendirilmis ve hangi
jeolojik birimlerden gelebilecekleri yorumlanmaistir.
Analizi yapilan sulardaki iyonlarin miktarlar1 Su Kalite Yonetmeligi TS 266/T3 standartlari ile karsilagtirilmasi
yapilarak her ne kadar igilebilirlik ve kullanilabilirlik agisindan yapilan analizler yeterli olmasa da fikir vermesi
acisindan degerlendirilmistir. Standart iyonlarin disinda su 6rneklerinde Fosfat ve Nitrat analizleri de yapilarak
TS 266/T3 standartlariyla karsilagtirilmastir.

Inceleme alanindaki tarim arazilerinde kontrolsiiz sulama yapilmasi, faaliyet gdsteren sanayi tesislerinin coklugu,

hayvancilik gibi faaliyetlerin yapilmasi yeralti sular1 i¢in kirletici unsur oldugu belirlenmistir.

Anahtar Kelimeler: Yeralt1 Su kirligi, Cubuk Ovasi, Akyurt, Jeoloji, Hidrojeoloji

ANKARA PROVINCE AKYURT DISTRICT AND SURROUNDINGS
INVESTIGATION IN TERMS OF GROUNDWATER POLLUTION
ABSTRACT

This study covers the 180 km? southern part of Cubuk Plain, which has a precipitation area of 1200 km? and an

area of approximately 300 km? in the north of Ankara.
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The aim of this study is to investigate the underground water resources in the study area, to determine their
chemical properties and to investigate the factors causing pollution by determining the water pollution rates.

As a result of the geological studies, the existence of five different units, namely Emir Formation, Elmadag
Formation, Kumartas Formation, G6lbas1 Formation and Alluvium, were determined in the study area. These
units are classified as semi-permeable and permeable according to their lithological and structural features.

A total of 32 samples were taken from the caisson and borehole wells representing the groundwater in the study
area. On-site measurements and chemical analyzes in the laboratory were performed on the water samples taken.
According to the results of the analysis, it has been determined that the groundwaters in the study area are Ca-
HCOs3, Na-HCO3 and Mg-HCO3 waters in which HCOj3 ions from the anions and Ca*?, Na* and Mg*? ions from
the cations are dominant. Laboratory data were drawn and evaluated in Pipper, Schoeller and circular diagrams
and interpreted from which geological units they could come from.

The amounts of ions in the analyzed waters were compared with the Water Quality Regulation TS 266/T3
standards and evaluated in terms of giving an idea, although the analyzes made in terms of drinkability and
usability were not sufficient. Apart from standard ions, Phosphate and Nitrate analyzes were also performed in
water samples and compared with TS 266/T3 standards.

It has been determined that uncontrolled irrigation in the agricultural lands in the study area, the abundance of
industrial facilities, and activities such as animal husbandry are polluting factors for groundwater.

Keywords: Groundwater Pollution, Cubuk Plain, Akyurt, Geology, Hydrogeology
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A STUDY ON THE BIRD STRIKE PHENOMENON FOR THE SUPPLEMENTAL TYPE
CERTIFICATE (STC) PROCESS

Tamer SARACYAKUPOGLU
Turkish Aerospace Industries, 06980 Ankara, Turkey
ORCID ID: 0000-0001-5338-726X

ABSTRACT

There are two kinds of object damage in aviation science. Foreign Object Damage (FOD) and Inner Object
Damage (I0D). FOD refers to damage to an aircraft caused by foreign object debris. At the same time, IOD means
"Damage to an aircraft engine brought on by a loose engine part, a portion of it, or a portion of the materials or
components in the intake. 90% of all FODs to aircraft are directly related to bird strikes. Most bird strikes happen
during a flight's takeoff and landing stages when an aircraft is at a low altitude. During the initial certification
phase of an aircraft manufacturing program, some bird strike tests are executed, and the results are demonstrated
to the airworthiness authority. The airworthiness authorities, such as the Federal Aviation Administration (FAA)
or European Aviation Safety Agency (EASA), will grant an STC (Supplemental Type Certification) to an
applicant who modifies or changes an aircraft, engine, propeller, or a component from its original type design.
Airworthiness authorities usually require an STC for significant modifications to the design of a type-certified
aircraft when the changes are not critical enough to require a new type certificate. However, the bird strike tests
are essential for Supplemental Type Certification (STC) phase. In this study, fundamental information regarding
bird strike tests for STC will be provided.

Keywords: Airworthiness Authority, Bird Strike, Foreign Object Damage (FOD), Supplemental Type
Certification (STC)

OZET

Havacilik biliminde iki tiir yabancit madde hasar1 vardir. Bunlar, Yabanc1 Madde Hasar1 (YAMAHA) ve Dahili
Madde Hasar1 (DAMAHA) dir. YAMAHA bir ugaga, yabanci cisim kalintilarindan kaynaklanan hasari ifade
eder. DAMAHA ise bir ugak motorunda, yerinden kopan bir motor pargasinin, bu motor pargasinin bir kisminin
veya motorun diger bilesenlerin bir kisminin neden oldugu bir hasar anlamina gelmektedir. Cogu kus carpmasi,
bir ugagin algak irtifada oldugu bir ugusun kalkis ve inis asamalarinda meydana gelen YAMAHA olaylardir. Bir
ucak iiretim programinin ilk sertifikasyon asamasinda, bazi kus carpma testleri yapilmakta ve sonuclar ugusa
elverislilik otoritesine gosterilmektedir. ABD Federal Havacilik Kurulusu (Federal Aviation Administration-
FAA) veya Avrupa Havacilik Giivenligi Ajansi (European Aviation Safety Agency-EASA) gibi ugusa elverislilik
makamlar1 bir ugagi, motoru, pervaneyi veya bir komponenti degistiren bagvuru sahibine bir Tamamlayic1 Tip
Sertifikas1 (Supplemental Type Certification-STC) vermektedir. Ugusa elverislilik otoritesi, degisiklikler yeni bir

tip sertifikas1 gerektirecek kadar kritik olmadiginda, tip onayl bir hava aracinin tasariminda yapilan énemli
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degisiklikler i¢in genellikle bir STC’nin uygulanmasi siirecine ihtiya¢ duymaktadir. Kus ¢arpmasi testleri, STC
asamasi icin gereklidir. Bu ¢alismada STC igin yapilan kus carpmasi testleri hakkinda temel bilgiler verilecektir.
Anahtar Kelimeler: Ugusa Elverislilik Otoritesi, Kus Carpmasi, Yabanci Madde Hasar1 (YAMAHA),
Tamamlayici Tip Sertifikasi

1. INTRODUCTION

1.1.  What are Bird Strike Phenomena?

Naturally, birds and air vehicles share the same environment. However, the issue is that the structural materials
are made totally different from each other. From this viewpoint, it is simple to conclude that these two flying
objects are destructive to one another when they collide.

A bird strike is defined as “a collision between a bird and an aircraft that is in flight or on a takeoff or landing
roll. The term is often expanded to cover other wildlife strikes - with bats or ground animals.” [1]. Obviously,
depending on the size and speed of the aircraft, the type of bird strike damage that is sufficiently significant to
pose a severe threat to continuing safe flying. Because more birds fly at lower altitudes, bird strikes are more
likely to happen during the takeoff, initial climb, approach, and landing stages of flight than at any other time, as
shown in Figure 1 [2]. In the open literature, there needs to be more information about the costs resulting from
bird strikes. However, according to some articles, there is an estimation that bird strikes cause annual costs of at
least one billion US $ to the worldwide commercial aviation industry [3,4]. ICAO has a bird strike monitoring
and data collection system called Wildlife Strike Analyses (IBIS). The stated wildlife analysis system includes
bird strikes. It should be noted that according to the IBIS, 97751 wildlife strike events were reported between
2008 and 2015, while 42508 events were reported between 2001 and 2007 [5,6]. It is also noteworthy that per the
International Bird Strike Committee (IBSC), Up to %75 of all bird strikes are not reported [7,8].

Cruise Level

& i __\_‘ -------------------------- 10000 feet

Approach Climb | 5%

Take-Off | 95%

Runway Ground

Figure 1. Distribution of Bird Strikes Depending on the Altitude and Flight Level
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Bird strikes are a common cause of accidents in the aviation sector. The Hudson River Incident is the most well-
known. Immediately after takeoff, US Airways 1549 encountered a flock of birds just beginning to climb. It was
located 4.5 miles from the airport at a height of slightly under 3,000 feet. Both engines shut off within a few
seconds. The aircraft was taken into Capt. Sullenberger’s command and the Auxiliary Power Unit (APU) was
turned on. US Airways 1549 then touched down in the Hudson River around three and a half minutes after
colliding with the birds. First to make an impact was the rear part of the fuselage, which sustained substantial
damage, most notably a break that allowed water to enter the aircraft. However, the aircraft managed to stay afloat
due to the incomplete fuel tanks. Using the forward slide and rafts, the crew and passengers left the aircraft and
walked onto the wings. Luckily all passengers and crew stayed alive [9,10].

1.2. What is Supplemental Type Certification (STC)?

Air vehicles are designed for challenging and extraordinary conditions [11,12,13]. Depending on the mission,
wing, fuselage, engine, and propeller types differ [14]. For example, an ambulance aircraft's fuselage and wing
form differs from a jet fighter aircraft. As a result, the stated differences impact the compliance processes and
feature demonstrations for the airworthiness test campaigns.

Once the manufacturer of a civilian aircraft (Such as Boeing, Airbus, Embraer, etc.), engine (General Electrics,
Pratt&Whitney, etc.), or propeller (McCauley, Hartzell, Dowty, etc.) have demonstrated that their product meets
or exceeds the current airworthiness standards set by its regulatory agencies (Such as EASA, FAA, SHGM), it is
awarded a Type Certificate (TC). At that time, a Type Certificate Data Sheet (TCDS) is delivered to the
manufacturer company by the relevant airworthiness authority. TCDS ensures that the aircraft, engine, or
propeller is aviation-grade and airworthy. A company that has the privilege of manufacturing airworthy parts is
called as Type Certificate Holder (TCH) [15].

An example of a significant modification performed to an already approved aircraft is exchanging a piston engine
for a gas turbine. Another example is the modification of an aircraft to enable it to transport cargo, which was
different from what it was likely intended for during the initial design phase. Theoretically and technically, such
modifications are possible, but in practice, they need the approval of the aviation authorities. Once it is determined
that the modification will not jeopardize the aircraft's continued airworthiness, a supplemental-type certificate is
granted. In addition to describing the alteration that was made to the aircraft and how it impacts the TC, the STC
also outlines any new or updated operational restrictions and includes the concerned serial numbers. The term
"effectivity" refers to the list of serial numbers. [16].

1.3. Which Organizations Regulate Flight and Ground Safety?

Aviation is an effectively managed and well-regulated industry. It is administered by the International Civil
Aviation Organization (ICAQO), considered one of the most successful branches of the United Nations (UN) [17].
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As a top assembly, ICAO regulates the manufacturing and maintenance activities, licensing of human resources,
and certification procedures [18]. There are also regional regulatory agencies such as the European Aviation
Safety Agency (EASA) originated in Europe and the Federal Aviation Administration (FAA) originated in the
USA as shown in Figure 2.

United Nations

Regional Organizations
National Aviation Authorities

— *‘" Transports »
'l( I*I Canada ( ANAC
°cc "‘

Figure 2. Hyrerchial Demonstration of the Airworthiness Authorities [19,20]

Federal Aviation
Administration

Also, each country has a local airworthiness authority to ensure flight and ground safety. The stated authorities
can be named as Country Airworthiness Authority (CAA) and/or National Airworthiness Authority (NAA).
Certification processes can be categorized as initial and continuing phases among the stated activities. It is obvious
that, for military and commercial Passenger aircraft, the quantity of the task and the level of the risk can differ
with the specification of the aircraft [21,22].

Aircraft, aero-engine, propeller, and/or any flight-critical part/Line Replacable Unit (LRU) manufacturer
companies should demonstrate compliance with the regulations for the mentioned phases via tests and/or other
demonstration methods such as delivering Certificate of Compliance (CoC) documents.

Obviously, during the manufacturing phase of an aircraft, there are many risk assessments such as lightning
strikes, bird strikes, extreme temperature, radiation, Electro-Magnetic Interference (EMI), etc. With this respect,
some scientific papers related to the bird strike phenomenon have been reviewed. The mentioned scientific papers

in the open literature are given as follows:
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Jun Liu and friends et al. [23] studied the design of aircraft structures against the threat of bird strikes. They
offered a model of Structure that can be used for repelling the birds, especially for the flight control surfaces such
as the nose, windshield, empennage, and engine blades. At the end of their study, they claimed that some
reinforced and improved structures on the horizontal tail might decrease the deformation on the leading edge.
They also found that the computer-based analysis and the laboratory test results are coherent. In another study,
Feng Sun and friends et al [24] conducted some bird strike Experiments on the vertical tail leading edge. They
also made some computer-based tests using the Smooth Particle Hydrodynamics (SPH) method. Their laboratory
tests were executed with a "chicken gun”. They demonstrated that reinforcement on the vertical tail's structure
would be helpful for compliance to the Civil Aviation Administration of China (CAAC)’s regulation item
specified under CCAR-25-R3. The author of this proceeding has observed that there needs to be more information
on the relationship between the bird strike phenomenon and the type of certficiation in the open literature. With
this respect, in this study, in section 1, the basic concept of airworthiness and flight safety is introduced. Section
2 defines bird strike phenomena, type certification, Supplemental Type Certification (STC) processes, and Flight
Safety Analysis (FSA). In section 3, the flow of STC and the requirements of the further test on the base of FSA
are provided. Finally, in section 4 conclusion, contributions, and implications of this proceeding are provided.

2. MATERIALS AND METHODS

2.1. The Relationship Between the Tests Such as Bird Strike and STC

The core of the aircraft certification is ensuring flight safety. Basically, flight safety is defined as "a state in which
the possibility of harm to persons or of property damage is reduced to, and maintained at or below, an acceptable
level through a continuing process of hazard identification and safety risk management™ in ICAO documents,
[25,26]

As mentioned before, a bird strike phenomenon can be described as a collision between a bird (one or more than
one) and an air vehicle. All forward-facing components concerned with bird strikes, such as the engine fan blades
and inlet, the windshield, window frame, radome, forward fuselage skin, and the leading edges of the wings and
empennage, are shown in Figure 3. The aircraft could sustain significant damage in a collision with a bird during

flight or taxi maneuvers.
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Figure 3. Locations of Bird Strike Damage on a Commercial Passenger Aircraft [27]
2.2. Flight Safety Analysis (FSA)
A commercial passenger aircraft should demonstrate safe flight capability per requirement

14 CFR Part 25.571 (e) (1). In the stated requirement, it is written that: The aeroplane must be designed to assure
the capability of continued safe flight and landing of the aeroplane after impact with a 4 Ib bird when the velocity
of the aeroplane (relative to the bird along the aeroplane’s flight path) is equal to Vc at sea-level of 0,85 Vc at
2438 m (8000 ft), whichever is the more critical. Compliance may be shown by analysis only when based on tests
carried out on sufficiently representative structures of similar design.
Flight safety is not limited by compliance with airworthiness regulations regarding structural parts, avionic
components, hydraulic systems, environmental control systems, etc. If a significant change is required, an FSA
study will be needed to ensure flight safety. The whole air vehicle and its sub-systems manufacturer should
prepare the documents used during Maintenance Repair and Overhaul (MRO) stages [28]. Throughout all stages
of the licensing procedure, flight safety studies are helpful to:

e Quantitatively show that acceptable risk limits will not be exceeded,

e Support assessments of hazards identified in the system safety process,

e Assist in outlining operational needs [29].
2.3. Should Bird Strike Tests be Applied to All STC Air Vehicles?
An STC is a TC issued when an applicant has received the relevant airworthiness authority's approval to modify

an aircraft from its original design. An STC is a major change in type design not significant enough to require an

EE—————
173

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————




ISARC

N INTERNATIONAL SCIENCE AND ART RESEARCH

application for a new TC under a relevant regulation item such as FAR/EASA PART 21.19. A good example
would be installing a power plant that was separate from the original TC or installing an agricultural system for
crop spraying on a type-certified aircraft. A flow for STC is given in Figure 4.
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Figure 4. Supplemental Type-Certification Flow for a Changed Airborne Product [30].
RESULTS AND CONCLUSIONS
To prevent bird strikes at the low-level, the ground crew can use firecrackers and automatic gas cannons as
repellers. Also, chemicals such as anthranilic methylate can be sprayed against them. Based on their natural
evolution tendency, the birds will adjust themselves to the techniques used and eventually develop a resistance to
them. Meaningly colliding with the bird flocks is unavoidable.
In this respect, manufacturing a highly resistant aircraft against bird strikes will be beneficial as it was. The
affected area should be meticulously inspected if an air vehicle needs to be modified. An FSA study will be very
beneficial. It will be helpful if the modified area is the subject of flight safety. If so, then reinforcement
applications need to be applied. It should be noted that, to cope with the ongoing development of new techniques
that eliminate potential bird strikes. Any novel technology implemented in the aviation industry should be
investigated regarding bird strike phenomena.
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Figure Caption:

Figure 1. Distribution of Bird Strikes Depending on the Altitude and Flight Level

Figure 2. Hyrerchial Demonstration of the Airworthiness Authorities

Figure 3. Locations of Bird Strike Damage on a Commercial Passenger Aircraft

Figure 4. Type-Certification Flow for a Changed Airborne Product
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CAM ELYAF ILE TAKVIYELENDIRILMIS POLIFTALAMID / PA 66 KARISIMLARINA ALEV
GECIKTIiRIiCi OZELLiGININ KAZANDIRILMASI

‘ Aliye iclal OGUZ
Kidemli Arastirma ve Inovasyon Miihendisi, Arastirma ve Gelistirme Merkezi, Epsan Plastik
ORCID ID: 0000-0002-5234-9680

OZET

Polimerik malzemelerin hafiflik, kolay islenebilirilik, kimyasal ve korozyona kars1 yiiksek direng gibi iistlin
ozelliklerinden dolay1 uzay ve havaciliktan, beyaz esyaya, otomotivden savunma sanayine kadar bir¢ok sektor ve
uygulamada kullanimlar1 her gecen giin artmaktadir. Poliamidler yiiksek dayanim, iyi elektriksel ve kimyasal
ozelliklere sahip, hafif ve birgok tiirleri olan termoplastik sinifinda polimerlerdir. Bir diasit ve bir diaminin
polimerlestirilmesi ile sentezlenen poliamidler cesitli kimyasal ve katkilar ile farkli 6zelliklere sahip kompozit
malzeme olarak bir¢ok alanda kullanilmaktadir. Ticari alanda en sik kullanilan poliamid tiirleri poliamid (PA) 6
ve 6.6’dir. Poliamid 66 termoplastik olup yar1 kristal yapiya sahiptir. Poliamidler yiliksek erime sicakligina ve
sicaklik artisiyla sertligini koruma o6zelligine sahip olabilmektedir. Bir¢ok iistiin 6zellikleri arasinda ytiksek
sertlik, tokluk, yorgunluga kars1 mukavemet, siinme mukavemeti, alev geciktiricilik, elektriksel yalitim, kimyasal
dayanim, asinma mukavemeti, diisiik siirtinme katsayisi, dis kosullara dayaniklilik, genis renk yelpazesi ve
isleme kolaylig1 bulunmaktadir. Sektdrde yiiksek performansli poliamid olarak da bilinen aromatik gruplara sahip
polifitalamid’de (PPA) siklikla kullanilmaktadir. Bu polimerler, sahip oldugu 1s1l diren¢ ve diisiik nem ¢ekme
ozellikleriyle kimyasal bir ¢evrede veya yiiksek sicaklik kosullarinda kullanilabilirliginin yani sira alifatik
poliamidlere gore yiiksek yogunluk, yiiksek erime sicaklifi ve yiiksek maliyet gibi dezavantajlart da
bulunmaktadir. Bu dezavantajlar1 giderebilmek i¢in yar1 aromatik poliamidlerin kullanimi o6nerilmektedir.
PPA’larin yaygin kullanim alanlar1 arasinda otomobil motorlarindaki bobin pargalari, yakit hatt1 baglantilar1 ve
sogutma pompalari, hava tagitlarinin motorlarindaki rakorlar ve kizaklar bulunur. Ayrica petrol, gaz ve enerji
sektorlerinde rastlanan pompa asinma halkalarinda da kullanilir. Polimer karigimlari, yiiksek dayanimlari ve
diisiik yogunluklar1 nedeniyle plastik endiistrisinde yaygin olarak kullanilan malzemelerdir. Bu ¢alismada halojen
icermeyen alev geciktirici katkilar kullanilarak Poliftamid (PPA)/Poliamid 66 karisimina alev dayanimi
saglanmasi hedeflenmistir. Gelistirilen bu malzeme ile UL 94 standardina gére VO 6zellik kazandirilmis ayn
zamanda kizgin tel yanabilirlik endeksinde (GWFI) 960 °C ye kadar alev dayanim1 gosterebilecek bir iirlin elde
edilmistir.

Anahtar Kelimeler: poliamid, yar1 aromatik poliftalamid, halojen icermeyen alev geciktirici,
alev dayanimi
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BRINGING FLAME RETARDANT PROPERTIES TO POLYPHTHALAMIDE / PA 66 MIXTURES
REINFORCED WITH GLASS FIBER

ABSTRACT

Polymer materials are increasingly used in many sectors and applications from space and aviation to white goods,
from the automotive to defense industry due to their superior properties such as lightness, easy workability, and
high resistance to chemicals and corrosion. Polyamides are thermoplastic polymers with high strength, good
electrical and chemical properties, lightweight, and many types. Polyamides synthesized by the polymerization
of adiacid, and a diamine have different properties with various chemicals and additives and are used as composite
materials in many fields. The most used polyamide types in the commercial area are polyamide (PA) 6 and 6.6.
Polyamide 66 is thermoplastic and has a semi-crystalline structure. Polyamides can have a high melting
temperature and the ability to maintain their hardness with increasing temperature. Among its many superior
properties are high hardness, toughness, resistance to fatigue, creep resistance, flame retardancy, electrical
insulation, chemical resistance, abrasion resistance, low coefficient of friction, resistance to external conditions,
wide color range, and ease of processing. Polyphthalamide (PPA) with aromatic groups, also known as high-
performance polyamide, is frequently used in the industry. These polymers have disadvantages such as high
density, high melting temperature, and high cost compared to aliphatic polyamides, as well as being usable in a
chemical environment or high-temperature conditions with their thermal resistance and low moisture absorption
properties. To overcome these disadvantages, the use of semi-aromatic polyamides is recommended. Common
uses for PPA’s include coil parts, fuel line connections, and coolant pumps in automobile engines, unions, and
skids in aircraft engines. It is also used in pump wear rings found in the oil, gas, and energy industries. Polymer
blends are widely used in the plastics industry due to their high strength and low density. In this study, it was
aimed to provide flame resistance to PPA/PA 66 mixture with halogen-free flame-retardant additives. With this
developed material, the VO feature has been gained according to the UL 94 standard, and at the same time, a
product that can show flame resistance up to 960 °C in the glow wire flammability index (GWFI) has been
obtained.

Keywords: polyamide, semi aromatic polyphthalamide, halogen free flame retardant, flame resistance
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SARKOPENILI YASLI BIREYLERDE DIRENC EGZERSIZLERININ KAS KUTLESI, KAS
KUVVETI VE VUCUT KOMPOZISYONU UZERINDEKI ETKILERi: SISTEMATIK BiR DERLEME
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OZET

Son yillarda tiim diinyada oldugu gibi ililkemizde de yash niifus giderek artmaktadir. Global yaslanma
beraberinde yasliya ait kronik saglik problemleri ve geriyatrik sendrom kavramlarini giindeme getirmistir.
Sarkopeni, kronik hastaliklar, sedanter yasam, malniitrisyon gibi durumlara sekonder olarak erken yaslarda
goriilse de, primer olarak 65 yas ve lizerinde siklikla goriilmektedir. Multifaktoriyel bir etkilesim sonrasinda
diismelere, fonksiyonelligin azalip bagimliligin artmasima neden olan ve 6liimle sonuglanabilen bir geriatrik
sendrom olarak degerlendirilir. Sarkopeninin tedavisinde en onemli yaklasimlardan birisi egzersizdir. Bu
caligmanin amaci sarkopeni hastalarinda direng egzersizlerinin kas kiitlesi, kas kuvveti ve viicut kompozisyonu
tizerindeki etkisini aragtiran ¢aligmalarin sistematik bir sekilde incelenmesi ve sonuglarin raporlandirilmasi dir.
Bu calisma sistematik derleme niteligindedir ve 2015-2021 tarihleri arasinda elektronik veri tabanlarindan
(Pubmed, Web of Science ve EBSCOhost) Ingilizce dizinler taranarak gerceklestirilmistir. Elektronik veri tabani
sistematik arastirmasinda metodoloji olarak Sistematik Derlemeler ve Meta-Analiz Protokolleri i¢in Tercih Edilen
Raporlama Ogeleri (The Preferred Reporting Items for Systematic Reviews and MetaAnalyses -PRISMA) temel
alimmuistir. Arastirmaya toplam 9 randomize kontrollii tam metin ¢aligsma dahil edilmistir. Sistematik derlemeye
dahil edilen ¢alisma sonuglar1 incelendiginde ¢alismalarin biiyiik ¢ogunlugunda sarkopenili yasli hastalarda
direng egzersizlerinin kas kiitlesi ve kas kuvvet kaybini azalttig1 ve viicut kompozisyonunda olumlu degisikliklere
neden oldugu goriilmektedir. Sonug olarak sarkopenili yaslilarda kas kuvveti ve kas kiitlesi kaybinin
azaltilmasinda ve iyilestirilmesinde direng egzersizlerinin etkili oldugu séylenebilir.
Bununla birlikte sarkopenili yaslilarda direng egzersizlerinin etkinliginin tam olarak anlasilabilmesi i¢in daha
birgok randomize kontrollii ¢aligsmaya ihtiya¢ duyulmaktadir.

Anahtar Soézciikler: Sarkopeni, direng egzersizi, kas kuvveti, kas kiitlesi, viicut kompozisyonu
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THE EFFECTS OF RESISTANCE EXERCISE ON MUSCLE MASS, MUSCLE STRENGTH AND
BODY COMPOSITION IN ELDERLY INDIVIDUALS WITH SARCOPENIA: ASYSTEMATIC
REVIEW

SUMMARY

In recent years, the elderly population has been increasing day by day, as is the case all over the world. Bringing
together the concepts of chronic health problems of the elderly and geriatric syndrome with global aging.
Although sarcopenia is seen at an early age secondary to conditions such as chronic diseases, sedentary life, and
malnutrition, it is seen primarily at the age of 65 and over. It occurs as a geriatric syndrome that causes falls,
decreased functionality and increased consumption after a multifactorial interaction and may result in death. One
of the most important approaches in the treatment of sarcopenia is exercise. The aim of this study is to examine
the systems used to investigate the expenditures of resistance exercises on muscle mass, muscle strength and body
mass in sarcopenia patients and to report the results. The limitations of this study are in nature and were carried
out by searching the English index from electronic databases (Pubmed, Web of Science and EBSCOhost) between
2015 and 2021. The Preferred Reporting Items for Systematic Reviews and MetaAnalyses (PRISMA) were used
as the basis for the electronic database system research. A total of 9 randomized controlled full-text studies were
included in the study. The results of the studies included in the systematic review, in the large limits of the studies
they conducted, it is seen that the expanding resistance exercises in the elderly with sarcopenia reduce muscle
mass and muscle strength and cause positive changes in body mass. As a result, resistance exercises continue to
be effective in reducing muscle strength and muscle mass loss and behavior in the elderly with sarcopenia.
However, more randomized controlled studies are needed to fully understand the performance of resistance
exercises in the elderly with sarcopenia.
Keywords: Sarcopenia, resistance exercise, muscle strength, muscle mass, body mass
GIRIS

Son yillarda tiim diinyada oldugu gibi ililkemizde de yash niifus giderek artmaktadir. Global yaslanma
beraberinde yagliya ait kronik saglik problemleri ve geriyatrik sendrom kavramlarini glindeme getirmistir.
Geriyatrik sendromlar; hastalik tanimiyla tam olarak agiklanamayan, pratikte yas ve hastalifin bir¢ok sistem
tizerinde etkilesmesi sonucu atipik semptomlarla kendini gosteren bulgular biitiinidiir(1,2). Sarkopeni, kronik
hastaliklar, sedanter yasam, malnutrisyon gibi durumlara sekonder olarak erken yaslarda goriilebilse de, primer
olarak 65 yas ve lizerinde siktir. Multifaktoriyel bir etkilesim sonrasinda diigmelere, fonksiyonelligin azalip
bagimliligin artmasina neden olan ve 6liimle sonuglanabilen bir geriyatrik sendrom olarak degerlendirilir(1).

Yunanca bir terim olan sarkopeni, “sarx (kas)” ve “penia (kayip)” kelimelerinin birlesiminden olusur. Sarkopeni
ile ilgili olarak pek ¢ok tanim yapilmis olmakla birlikte bu terim ilk olarak 1988 de Rosenberg tarafindan

onerilmis; kas kiitlesi ve kas giiciiniin progresif jeneralize kaybi olarak ifade edilmistir (3,4). Avrupa Birligi

e
180

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————




ISARC

INTERNATIONAL SCIENCE AND ART RESEARCH

Geriatri Dernegi’(EUGMS)nin 2009 yilinda sarkopeni tani kriterlerini belirlemek amaciyla, Avrupa Yaslilarda
Sarkopeni Calisma Grubu’(EWGSOP)nu olusturmus ve sarkopeni; fiziksel yetersizlik, diisiikk yagam kalitesi ve
oliim gibi kotii sonuglara yol agabilen, jeneralize ve progresif kas kiitlesi ve kuvvet kaybi ile karakterize bir
sendrom olarak tanimlanmistir (1,5). Sarkopeni siklig1 yas ile artar. Birgcok yaslida sarkopeni etyolojisi
multifaktoryel oldugu i¢in, sadece yasa bagli olarak gelisen primer sarkopeni ile fiziksel aktivite azlig1, hastaliklar
ve beslenme bozukluguna bagli gelisen sekonder sarkopeni ayrimini yapmak ¢ok kolay degildir. Sarkopeni li¢
evrede incelenebilir. Presarkopeni evresinde kas giicii ve fiziksel performans etkilenmemis, ama kas kiitlesi
azalmistir. Sarkopeni evresinde kas kiitlesinde azalmayla birlikte kas giicii veya performans azalmistir. Agir
sarkopenide ise li¢ kriterde de; yani kas kiitlesi, kas giicii ve fiziksel performansta azalma vardir (6,7). Dordiincii
dekatin baslarindan itibaren kas kiitlesi lineer olarak azalmaktadir. Kayip orani erkeklerde kadinlardan daha
fazladir. Eriskin dénemde, viicudun %60°1n1 olusturan metabolik olarak oldukga aktif olan kas yapisinin ileri
yaglarda kaybi, istenmeyen sonuglar dogurmaktadir. Sarkopeni siklig1 yasin ilerlemesiyle artmaktadir (8). Ortak
tan1 kriterlerinin eksikligi, kas kiitlesi, kas giicii ve performansi i¢in kullanilan 6l¢iim metodlarinin ve arastirilan
gruplarin  farkliliklarindan dolayr 60 yas tizeri poplilasyonda sarkopeni prevalanst %8-40 arasinda
degismektedir(9). Yapilan bir¢ok calisma sonucunda sarkopeni sikliginin kadinlarda ve ileri yasta belirgin olarak
yiiksek oldugu gosterilmistir (10,11). Sistematik bir derlemede sarkopeninin, toplumda yasayan bireylerde en az
20 kisiden birinde, huzurevlerinde yasayan kirillgan yaslilarda ise tigte bir oraninda goriildiigii belirtilmistir (5).
Ulkemizde sarkopeni anlaminda yapilmis cok genis kapsamli galismalar bulunmamaktadir. Hacettepe
Universitesi Geriatri Poliklinigi’ne 2014 yilinda bagvuran 100 yashda, sarkopeni tanisinda kas ultrasonografisinin
(USG) giivenilirliginin kanitlanmasi igin yapilan bir tez ¢alismasinda sarkopeni prevalanst %16 olarak tespit
edilmistir. Bu oran erkeklerde %19,5 iken, kadinlarda %13,6 olarak belirtilmistir (12).

Sarkopeni gelisiminde her donemde farkli mekanizmalar 6ne ¢ikabilir. Bu mekanizmalar1 ve altinda yatan
nedenleri 1yl anlamak gerekir. Yaglanma ile progressif ve irreversible olarak noron ve kas liflerini birbirine
baglayan motor birimlerde kayip olmakta ve kas kiitlesi azalmaktadir (13). Yaslanma ile birlikte azalan hormonlar
(bliylime hormonu, insiilin benzeri biiylime faktorii-1, kortikosteroidler, androjenler, Ostrojenler), kronik
enflamasyon ile iliskili olarak artan proinflamatuar sitokinler [ Tiimdr nekroz faktor-o (TNF-a), interlokin-1f (IL-
1B), interlokin-6 (IL-6)] sarkopeni gelisiminde etken olabilir (14). Birgok ¢alismada reaktif oksijen {irinlerine
maruziyet artisinin ve buna bagli oksidatif stresin artmasinin sonucunda kas kaybinin goriildiigi belirtilmistir
(12). Yetersiz beslenme ve yas ile birlikte gelisen iskelet kasinin aminoasit duyarliligindaki azalma kas kiitlesinde
azalmaya neden olabilir (14,15). Ozellikle immobilite durumunda ve travma sonrasinda yashlarda sarkopeniye
yatkinlik artar (16). Sarkopeni gelisiminde ¢ok sayida risk faktorii s6z konusudur.

Fizik alaninda kuvvetin tanimi; nesneyi itme, ¢gekme ya da ¢evirme gibi eylemlerle konumunu bir yerden baska

bir yere degistirmek olarak adlandirilabilir. Newton cinsinden ifade edilir (17). Kuvveti spor bilimleri ve
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fizyolojik acidan ele alacak olursak; kas kasilmasi ile bir dirence belli bir siire karst koyabilmek veya direnci
yenmek olarak tanimlayabiliriz. Her tiirlii fiziksel aktivitenin i¢erisinde kuvvet unsuru yer almaktadir. Bu nedenle
sportif performans bileseni olarak da ilk akla gelen motorik 6zelliklerden birisinin kuvvet oldugu belirtilmektedir.
Sportif performansin yaninda saglikli yasamin desteklenmesi i¢in de kuvvete gereksinim vardir. Ozellikle
glinlimiizde insanlar arasinda hareketsiz yasam tarzinin artmasi kuvvet caligmalarina yonelmenin 6nemini
arttirmaktadir (18). Yaglilarda kemik yogunlugunda degismeler olur ve kemik agirligi %30-50 oraninda azalir.
Bununla birlikte kas agirliginda da azalma olur. Yaslanma iskelet sistemine de etki eder. Bu durumu egzersizle
asgariye indirmek miimkiindiir. Yaslilarda sik¢a meydana gelen ve tedavisi uzun siiren kemik kirilmasi olaylar1
yashlar i¢in 0Ozel olarak hazirlanmis kuvvet antrenmanlari ile Onlenmeye c¢alisilabilir (19). Kuvvet
antrenmanlariyla yagli insanlarin kassal kuvveti goreceli olarak arttirilabilir. Kuvvette gelismenin yiizdesi
egzersiz programinin yogunlugu ve siiresine baghdir. Kuvvet antrenmani yagsiz beden kiitlesini gelistirme ve
korumada effektif bir etkiye sahip olmasina karsin, aerobik uygunlugu gelistirmede daha az etkiye sahiptir. Kas
dokusu ve yagsiz beden kiitlesi yas ile birlikte azalir ve 50-60 yaslarindan sonra daha biiyiik degisiklikler olusur.
Bazi tip kuvvet antrenmanlar1 ¢ok sayida yasli insanin viicut kompozisyonunu iyi duruma getirebilir. Kuvvet
antrenmani, 6zellikle kas kiitlesinin kayb1 ya da zayifliginin hakim oldugu yaslilarda 6nemlidir (19). Yiiksek
yogunluklu kuvvet antrenmanlari, gégiis kavitesinde, basincta ve gogiis kavitesi venlerinin kan akis kuvvetinde
bir artisa neden olur. Sonucta kardiyovaskiiler ve serebrevaskiiler sorunlar ortaya ¢ikar. Bu nedenle kuvvet
antrenman programlarina katilan yash insanlarda ¢ok dikkatli olmak gerekmektedir. Kuvvet ve fleksibilite
antrenmanlarinin birlesiminden olusan bir egzersiz programi yash yetiskinlerin fonksiyonel yeteneklerini
gelistirir ve artirir (19).

Viicut kompozisyonu, viicudun yagl ve yagsiz viicut dokusunun veya yagsiz viicut kitlesinin (6r: kas, kemik,
su) rolatif degerlerinin ortaya konmasidir. Viicut agirligi, baslica iki komponente boliinebilir: Yag agirligr ve
yagsiz doku agirligi. Toplam viicut yag yiizdesi ise, kisinin viicut kompozisyonu 6l¢limlerinde temel hareket
noktasidir (20). Viicut kompozisyon 6l¢iimiine olan ilgi, 1970’li yillarin ortalarindan beri, biiyiik oranda hem spor
performansi, hem de saglikla iligkisi nedeniyle giderek artmistir. Elit sporcular, kilo yonetimi programina katilan
kisiler, kronik hastalar arasinda yarar1 ve popiilerligi giderek artmaktadir ( 20). Ozellikle son yillarda Amerika
basta olmak {iizere gelismis lilkelerde, beslenme aligkanligi ile de alakali olarak, obezite ile sik karsilasiimaya
baglanmistir. Obezite, kisaca viicutta asir1 yag agirligr birikimi olarak tanimlanabilir. Erkeklerde, viicut yag
yiizdesinin %15, kadinlarda ise %23 iin altinda olmas1 viicut i¢in optimal kabul edilir. Ancak erkeklerde bu oranin
%25, kadinlarda ise %33’lin iistiine ¢ikmasi obezite olarak adlandirilir (20). Obezite; koroner arter hastaligi,
hipertansiyon, insiilin bagimli olmayan diabetes mellitus, hiperlipidemi, hiperkolesterolemi ve bazi kanserler gibi
kronik hastaliklarla giiglii bir birliktelik i¢indedir. Hatta obezite ile mortalite arasindaki belirgin iligki ortaya

konmugtur. Viicut kompozisyonu dl¢liim yontemleri arasinda sunlar sayilabilir: Sualti agirlik 6l¢timii (hidrostatik
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agirlik), skinfold dl¢timleri (deri kivrim kalinligr 6lgtimleri), antropometrik dl¢timler (boy, uzunluk, ¢ap, cevre,
agirlik), biyoelektrik impedans analizi (BIA), dual enerji x-ray absorbsiyometri (DXA) ve diger yontemler (21).
X-ray absorbsiyometri ve toplam viicut elektriksel iletkenlik (TOBEC) gibi tekniklerin rutin saglik/fitnes
Olctimiinde uygulanabilirligi smirlidir. Cilinkii pahali ve iyi egitilmis personel gerektirmektedir. Ancak
biyoelektrik impedans analizi (BIA), rutin saglik/fitnes testi dl¢iim teknigi olarak kullanilmaktadir.

Bu calismanin amaci sarkopeni hastalarinda direng egzersizlerinin kas kiitlesi, kas kuvveti ve viicut
kompozisyonu lizerindeki etkisini arastiran caligsmalarin sistematik bir sekilde incelenmesi ve sonuglarin
raporlandirilmasidir.

YONTEM
Tasarim

Sarkopenili yash bireylerde direng egzersizlerinin viicut kompozisyonu, kas kuvveti ve kas kiitlesi lizerine
etkilerini inceleyen makalelerin sonuglarini tartismak icin sistematik bir inceleme yapilmistir. Bu sistematik
inceleme, Sistematik Incelemeler ve Meta-Analiz Protokolleri igin Tercih Edilen Raporlama Ogeleri (PRISMA)
yonergelerine uygun olarak gergeklestirilmistir.

Arama stratejisi

Bu ¢alisma sistematik derleme niteligindedir ve Ocak 2016 - Ekim 2021 tarihleri arasinda Uludag Universitesi
e-Kiitiiphanesi, PubMed veri tabanlarinda, “sarcopenia and resistance training” ve “body composition” ve
muscle strength’” ve “’over 65 years old’’” anahtar sdzciikleri ile Ingilizce olarak tarandi. Sunulan ¢alismada
Ingilizce dilinde yazilmis, tam metin ve deneysel nitelikteki ¢alismalar incelendi. Sarkopenili yetiskin bireylerde
direng egzersizlerinin viicut kompozisyonu, kas kiitlesi ve kas kuvveti lizerine yapilan ¢alismalar1 belirlemek
amaci ile katilim ve dislama kriterleri secildi.

Secim Kkriterleri

Sarkopenili yasli bireyler dahil edilmistir. Arastirmaya dahil edilen katilimeilarin cinsiyet, etnik koken veya irk
konusu ile ilgili herhangi sinirlama yoktur.
Dislanma Kriterleri

Veriler, yazar tarafindan (KA) dahil edilme kriterlerine gore PRISMA yonergelerine uygun olarak
degerlendirmistir. Calismalar su durumlarda hari¢ tutulmustur: arastirma son 5 yil i¢erisinde yayinlanmamis ise;
calismanin tam metni mevcut degil ise; arastirma Ingilizce dili ile yazilmamus ise; arastirma sistematik bir gdzden
gecirme, meta-analiz, bir olgu sunumu, bir doktora tezi veya bir sozlesmeden elde edilen bir 6zet ise; arastirmanin
baslik ve 6zeti uymuyor ise, yinelenen makaleler var ise, sarkopeni hastaligini igerdigi halde direng antrenmanini
icermiyor ise, diren¢ antrenmanini igerip sarkopeniyi i¢ermiyor ise, anahtar kelimeler igerisinde bakmak

istedigimiz parametreleri icermiyor ise.
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(9) Calisma kapsamina alinan
makaleler

BULGULAR

Sarkopenili yash bireylerde direng egzersizin viicut kompozisyonu, kas kuvveti ve kas kiitlesi tizerine etkilerini

inceleyen makaleler tablo 1 de verilmistir.
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Tablo 1 Sarkopenili yash bireylerde diren¢ egzersizin viicut kompozisyonu, kas kuvveti ve kas Kkiitlesi iizerindeki

etkileri
REFERANS KATILIMCI YAS EGZERSizZ EGZERSizZ EGZERSIizZ BESLENME BULGULAR
SURESI TURU SiDDETI MUDAHALESI
Wyong-Won Seo 22 Kadm EG:70,3+5,38 3 giin/16 Direng: Elastik ~ RPE:4-8 Yok KK +/ VK+
ve Ark. 2021 KG:72,9+4,75 hafta Bant
Wolfgang 43 Erkek EG:77.8+3.6 2 giin/12hafta ~ Direng:Leg Tam Var KK +/ VK+
Kemmler ve Ark. KG:79.2+4.7 press, leg Belirtilmemis
2020 extension, leg
curls, kiirek
¢ekme vb.
Sanna Vikberg ve 72 Erkek, Kadin EG:70.9+0.28 3 giin/10 hafta Direng: TRX, Efor puani Kisinin Tercihine KK +/ VK+
Ark. 2018 KG:70,6+0.03 Direng 4-8/10 Birakilmigtir
Lastikleri
Horiyasu Mori ve 81 Kadin EX+PRO:70,6 3 giin/24 Direng: Elastk 1 RM Var KK +
Ark. 2018 +42 hafta Bant %50-70
PG:70.6+4,6
Hung Thin ve 33 Kadin EG:66,7+5,3 2 giin/8 Direng: 1RM Yok KK +/ VK+
Ark. 2018 KG:68,3 +2,8 hafta Kettlebell %60-70
Chun De Liaove 46 Kadin EG: 3giin/12 Direng: Elastik ~ RPE:13 derece Yok KK +/ VK+
Ark. 2017 66.39+ hafta Bant
KG68.42+5.86
Karina ve Ark. 28 Kadin EG:72+ 2 giin/10 hafta Direng 1 ve 2. Hafta: Yok KK fark yok/ VK+
2016 4.6 1RM %50
KG:72+ 3 ve 4. Hafta:
3.6 1RM %75
5 ve 6. Hafta:
1RM %407 ve
8. Hafta: 1RM
%60
9 ve 10. Hafta:
1RM %60
Mathieu L 26 Erkek 65-80 3 giin/12 hafta Direng: Leg 1 RM’ nin %80  Var KK +/ VK+
Maltalilar ve press, bench
Ark. 2016 press, leg
extension,
omuz press vb.
Denise Zdzieblik 53 Erkek EG:72.3 3 giin/12 hafta Direng: Pull Yogunluk, Var KK +/ VK+
ve Ark. 2015 KG:72.1 down, leg olasi tekrar
press, bench sayisina
press vb. dayaniyordu.
1-4 hafta 15
tekrar, 5-9
hafta 10 tekrar,
10-12 hafta 8
tekrar;4
sn/tekrar

ORT: Ortalama

Ark: Arkadaslari
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RM: Maksimum bir tekrar
KK: Kas Kuvveti
VK: Viicut Kompozisyonu
RPE: Diren¢ Bandi Ortalama Siddeti
+:Pozitif yonde anlamli bir fark vardir
EG: Deney Grubu
KG: Kontrol Grubu
EX+PRO: Eski Grup
PG: Profesyonel Grup
Karina ve Ark., 65-80 yaslarinda, sarkopeni rahatsizligi olan 28 yasl kadini rastgele sekilde iki gruba

ayirdi. Deney grubuna agik zincir ve kapali zincir egzersizleri ile alt ekstremite kaslarinin kuvvet, gii¢ ve
dayanikliligini artirmak i¢in tasarlanmig 10 haftalik direng egzersiz programi uygulandi. Kontrol grubunun saglik
durumu telefon goriismeleri ile izlendi. Birincil sonuglar, diz ekstansor kuvveti ile Olgiilen alt ekstremite kas
performansi, izokinetik dinamometri ile gii¢c ve yorgunluk ve Kisa Fiziksel Performans Bataryasi ve yiirliylis hizi
ile dlgiilen hareketlilik olmustur. ikincil sonug, SF-36 Anketi tarafindan degerlendirilen saglikla iliskili yasam
kalitesiydi. Ortalama uyum orani, birkag hafif yan etki ile birlikte %85 idi. Sonuglarin higbiri i¢in gruplar arasinda
anlamli fark yoktu. (23). Sanna Vikberg ve Ark., 70 yasindaki sarkopeni rahatsizligi olan 72 yagl katilimeiya, 10
hafta siiren direng egzersizi programi uygulamistir. Bu direng egzersizin ilk haftasi 12 tekrar 2 set, 2. Ve 4. haftada
10 tekrarl 3 set, 6. ve 7. hafta 10 tekrarli 4 set olarak tamamlanmustir. 8. Ve 10. haftalarda ayn1 kapsamda devam
edildi, kasilma tiirii olarak eksantrik ve konsantrik kasilma tiirleri se¢ildi. Calisma sonunda kas kuvvetinde ve kas
kiitlesinde artig ve viicut kompozisyonunda olumlu degisimler gézlemlenmistir (24). Benzer sekilde Hung- Ting
Chen ve Ark., yaptig1 bir ¢aligma da katilimcilar rastgele bir kettlebell egitim (KT) grubuna veya bir kontrol
(CON) grubuna atandi. KT grubu haftada iki kez 60 dakikalik seanslardan olusan 8 haftalik bir egitim miidahalesi
alirken, CON grubu {iyeleri herhangi bir egzersiz egitimine katilmadan giinlik yasam tarzlarima devam
ettiler. Antrenman programimim KT grubu iizerindeki kalicilik etkisini gozlemlemek igin dort haftalik
antrenmandan vazgegme organize edildi. Katilimcilarin viicut kompozisyonu, kas kuvveti, solunum
fonksiyonu ve kronik diisiik dereceli inflamatuar belirtecler, antrenmandan once (0. Hafta, W0'ta), 8 haftalik
antrenmandan sonra (8. Hafta, W8'de) ve 4 hafta sonra 6l¢iildii ve analiz edildi. Calisma sonucunda; viicut
komposizyonu iizerinde olumlu sonuglar goriiliirken, kas kuvveti ve kas kiitlesinde artis goriilmistiir (25).
Wolfgang Kemmler ve Ark., 8 hafta boyunca sarkopeni rahatsizlig1 olan 43 yash erkege yiiksek yogunlukta
direng egzersizi yaptirmistir. Leg press, extension, curls, adduksiyon, abdiiksiyon, latissimus front pulleys, kiirek
cekme, sirt uzatma, ters fly, bench press, askeri press, lateral kaldirma, kol uzatilmis kelebek, crunch hareketleri
secilmistir. Her seansta 12 hareket uygulanmigtir. Setler 8-15 tekrar arasinda olup, tekrarlar sirasinda 2 saniye
esmerkezli, 1 saniye izometrik, 2 saniye eksantrik olarak uygulanmistir. Calisma sonucunda viicut kompozisyonu

ve kas kuvveti lizerinde olumlu etkisini agikca gostermektedir (26). Chun De Liao ve Ark., sarkopeni rahatsizlig
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olan 46 yasl kadini; kontrol grubu ve deney grubu olarak 2 grupta degerlendirmistir. Deney grubuna 12 hafta
boyunca elastik direng egzersizleri uygulanirken, kontrol grubuna herhangi bir miidahalede bulunulmamistir.
Calisma sonucunda; viicut kompozisyonunda ve kas kuvvetinde iyilesmeler goriiliirken, kas kiitlesinde olumlu
yonde artiglar meydana gelmistir (27). Wyong Won Seo ve Ark., 65-75 yas arasinda sarkopeni rahatsizligi olan
22 yash kadini, 16 hafta boyunca viicut agirligi ve elastik bant kullanarak bir direng egzersiz programina tabi
tutmustur. Direng egzersizi haftada ii¢ kez, seans basina 60 dakika uygulandi. 16. Hafta sonunda kas kuvvetinde
anlamli fark goriiliip kas kiitlesinde artisa sebep oldu (28). Denise Zdzieblik ve Ark., sarkopeni rahatsizligi olan
yash 53 erkege 12 hafta boyunca, haftada 3 kez, 60 dakikadan olusan, 2 farkli diren¢ egzersiz protokolii
uygulamistir. Birinci protokolde sadece direng egzersizi yapan, ikinci protokolde ise direng egzersizinin yaninda
kolajen peptip takviyesi uygulamigtir. Takviye gida ¢alismanin eleme kriterleri arasinda oldugundan dolay1
sadece egzersiz miidahalesini hedef alacagiz. Birinci ¢alisma sonucunda ise viicut kompozisyonu ve kas
kuvvetinde olumlu sonuglar goriiliip, kas kiitlesinde artis meydana gelmistir (29). Benzer bir calismada Matlalilar
ve Ark., 12 hafta boyunca sarkopeni rahatsizlig1 olan 26 yasli erkege birbirine takip etmeyen 3 giinde, haftada ii¢
kez 1 saatlik, 4 ay siiren egzersiz seansina tabi tutmustur. Direng egzersizleri, leg press, bench press, leg extension
ve omuz presi, mekik, kiireck uzatma, biceps curl ve leg curl igin serbest halter ve diren¢ ekipmanlarini
iceriyordu. Seriler arasinda 1 dakika dinlenme arasi secilip kisilere performansina uygun 6-8 tekrar arasinda se¢im
yapilmistir. Bu ¢aligma sonucunda viicut kompozisyonunda ve kas kuvvetinde anlamli bir fark olup, kas kiitlesi
daha iyi hale gelmistir (30). Horiyasu Mori ve Ark. 65-80 yaslar1 arasinda sarkopeni rahatsizligi olan 81 kadin
iizerine 24 haftalik 3 gruptan olusan diren¢ egzersiz miidahalesinde bulunmustur. Calisma sirasinda kisileri 3
gruba ayirmustir. Birinci grup egzersiz ve protein takviyesi grubu, ikinci grup sadece egzersiz grubu ve iigiincii
grup ise sadece protein takviyesi grubudur. Takviye gida calismanin eleme kriterleri arasinda oldugundan dolay1
sadece egzersiz miidahalesini hedef alacagiz. Direng egzersizi grubunda ¢alisma sonucunda viicut kompozisyonu
ve kas kuvvetinde anlamli fark olup, kas kiitlesinde artis goriilmiistiir (31).

TARTISMA VE SONUC
Bu c¢alismanin amaci, sarkopeni rahatsizligi olan yasli bireylerde direng egzersizinin viicut kompozisyonu, kas

kuvveti, kas kiitlesi ve metabolik parametreler ilizerinde ki etkisini belirlemek ve randomize kontrollii ¢aligmalari
sistematik bir sekilde derlemekti. Calismalar incelendiginde, direng egzersizlerinin kas kuvvetini arttirdigi, viicut
kompozisyonu iizerinde anlamli fark olusturdugu, kas kiitlesinde artiglar meydana getirdigi ve sarkopeni
rahatsizlig1 olan yagh bireylerde olumlu sonuglar gosterdigi saptanmistir. Arastirmaya dahil ettigimiz ¢aligmalar
viicut kompozisyonu (viicut kitle indeksi, viicut agirligl) iizerinde 6dnemli degisikler oldugu goriiliirken, kas
kuvvetinde artis gosterip, kas kaybin1 6nlemeye yonelik olumlu sonuglar ortaya koymustur. Egzersizlerin stireleri,
tirleri, siddetleri, uygulama bigimleri degistikce etkilerinin nasil degistigini inceleyerek dogru yontemleri segcmek

ya da caligmalarin stratejileri gelistirmek amaciyla ¢aligmalarin bulgular bir araya getirilmistir. Dahil edilen
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caligmalar incelendiginde, farkli tiirde diren¢ egzersizlerini kapsamasina ragmen direng egzersizlerinin kas
kaybini(sarkopeni) engellemeye yonelik olumlu bir tedavi protokolii oldugu saptanmistir. Derlemeye dahil edilen
randomize kontrollii ¢alismalarin yas ortalamasi 65 yas iistii olup kas kuvveti, kas kiitlesi ve viicut parametreleri
farkli 6zelliklere sahip oldugundan dolayr aymi tip direng egzersiz uygulamak vyash bireyleri ¢calismadan
uzaklastirmaya sebep olabilirdi. Bu tiir ¢alismalarda kisilerin 6zelliklerine ve vuciit parametrelerine uygun direng
egzersiz protokollerini segmek yasli bireyleri daha ¢ok katilmasini tesvik edebilir. Aymi tip direng egzersizi
uygulansa da 1 RM iizerinden siddet belirlendigi icin sectigimiz viicut parametrelerinde anlamli farklar
goriilmiistiir. Calismanin amacina paralel nitelikte derleme ¢alismalar1 incelendiginde; Beckwee ve Ark., (32)” in
sistematik derleme ¢alismasinda; direng egzersizinin viicut kompozisyonu iizerine olumlu sonuglari, kas kuvveti
ve kas kiitlesine arttirmada 6nemli bir strateji olacagini kadinlarda ve erkeklerde benzer sonuglar1 olabilecegini
belirtmistir. Nan Chen ve ark., yaptig1 sarkopenik saglikli yash kisilerde direng egzersizinin viicut kompozisyonu
iizerine olumlu sonuglart olan, kas kuvvetini ve kas kiitlesini arttiran benzer ¢alismalar1 derleyip bir sonuca
varmistir (33). Linquan ve ark., direng egzersizlerinin kas kuvvetini ve kas kiitlesini arttiran ¢alismalarin 6nemli
oldugunu ortaya koymustur (34).

Bu derleme literatiirii destekler nitelikte sonuglarin yer aldigi goriilmiistiir. Bu ¢alismada elde edilen veriler;
diren¢ egzersizlerinin kas kuvveti, kas kiitlesi ve viicut kompozisyonu iizerine olumlu yonde etkiledigini gdsteren
giiclii kanitlar vardir. Fakat literatiir taramasi yapilirken bu tiir calismalara daha ¢ok yer verilmesi gerektigi
gozlemine varilmistir. Yashlarda direng egzersizlerinin kas kuvveti, kas kiitlesi ve viicut kompozisyonu iizerinde
olumlu etkileri oldugu diizenli yapilan bu tiir egzersizlerin sarkopeni rahatsizligini1 azaltacagi ve pozitif yonde
sonuglar kazandiracag: diisiiniilmektedir. Bu popiilasyonda kas kaybini 6nlemek i¢in direng egzersiz programlari
onerilerinde 6nemli bir eksiklik olup yaslh bireylerin seviyesine uygun programlarin daha net sekilde olmasi
gerekmektedir. Bunun i¢in kliniksel ¢aligmalarda klinik uzmanlarinin yaninda spor bilimi uzmanlarinin da yer
aldig1 ortak calismalar siirdiiriiliip daha kapsamli ¢caligsmalar yiiriitilmelidir.

Sonug olarak; direng egzersizlerinin uygun sartlar altinda spor bilimi uzmanlar ile ortak ¢aligmalar yliriitiip
diizenli sekilde uygulanirsa kas kaybini engellemek ve kas kiitlesini arttirmaya yonelik ciddi bir tedavi yontemi
olarak kullanilabilir.
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Ecem Buse ULU

Dogu Akdeniz Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Boliimii

Eastern Mediterranean University, Faculty of Health Sciences, Department of Nutrition and Dietetics
ORCID ID: 0009-0000-2313-9580

Fatma Hiilyam EREN

Dogu Akdeniz Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Boliimii

Eastern Mediterranean University, Faculty of Health Sciences, Department of Nutrition and Dietetics
ORCID ID: 0000-0002-5661-5632

OZET

Bu arastirma Ankara/Cankaya bolgesinde yasayan 15-19 yas grubu lise 6grencilerinde beden kitle indeksi (BK1)
ve bel cevresi Olclimiiniin, yeme davranisi, beden algis1 ve yeme bozuklugu durumu iizerindeki etkisinin
aragtirilmasi amaciyla 160 6grenci ile yiiriitiilmiistiir. Ogrencilerin antropometrik verileri arastirmaci tarafindan
olciiliip, besin tiiketim sikliklar1 ve genel bilgileri de yiiz yiize anket yontemiyle toplanmistir. Ogrencilerin yeme
davramslarini belirlemek i¢in yeme tutum testi (EAT-26), beden algilarmi belirlemek icin Beden Algis1 Olgegi
(BAO), yeme bozuklugu durumunun saptanmasi i¢in Yeme Bozuklugu Degerlendirme Olgegi (EDE-Q)
kullanilmustir. BKI persentil degerlerine gore; dgrencilerin %20.6’sinin gok zayif ,%6.25’inin zayif, %45.6’sinin
normal, %14.3’tiniin hafif sisman, %13.1’inin ise obez smiflamasinda oldugu belirlenmistir. Kiz 6grencilerin
%353.4°1, erkek Ogrencilerin ise %70.8’inin bozulmus yeme tutumuna sahip bulunmustur. Erkek 6grencilerin
%1.38’1 bozulmus beden algisina sahip iken kiz Ogrencilerin %28.4°li bozulmus beden algisina sahiptir.
Ogrencilerin %13.8’inde yeme bozuklugu klinik énem diizeyinde gdzlenmistir. BKI gruplar ile beden algist
durumlar1 arasinda istatistiksel olarak anlamli bir fark bulunmustur (p<0.05). Cok zayif BKI grubundaki
ogrencilerin %71.4°1 bozulmus beden algisina sahipken, obez 6grencilerin tiimii normal beden algisina sahip
olarak saptanmistir. Bel ¢evresi, beden algisi (r=-0.478, p<0.05) ve EDE-Q toplam skoru (r=-0.170, p<0.05)
arasinda zit tarafl diisiik 6l¢iide anlaml bir iliskiye ulasilmistir. BKI ile beden algis1 degerleri arasinda da orta
derecede ters yonlii anlamli bir iligki bulunmustur (r=-0.481, p<0.05). Arastirmadan elde edilen sonuglara gore,
erkek ogrencilere kiyasla kiz 6grencilerde klinik 6nem diizeyinde yeme bozuklugu riski ve olumsuz beden algisi
goriilme durumu daha yiiksek gdzlemlenmistir. Ayrica lise dgrencilerinde BKI ve bel ¢evresindeki artis, beden
alg1 diizeyini diisirmektedir. Addlesan donemde beden algisi, yeme davranisi ve yeme bozuklugu durumuyla
iliskili olabilecek diger faktorlerin daha kapsamli aragtirilmasi faydali olacaktir.

Anahtar Kelimeler: Adoélesan donem, Beden algisi, Yeme tutumu, Yeme davranisi, Yeme bozuklugu
ANTHROPOMETRIC PARAMETERS IN HIGH SCHOOL STUDENTS, EFFECTS ON EATING
BEHAVIOR, BODY PERCEPTION AND EATING DISORDER
ABSTRACT

This research was conducted with 160 students in order to investigate the effects of body mass index (BMI) and

waist circumference measurement on eating behavior, body image and eating disorder status in 15-19 age group

e
191

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————



ISARC

INTERNATIONAL SCIENCE AND ART RESEARCH

high school students living in Ankara/Cankaya region. The anthropometric data of the students were measured
by the researcher, and their food consumption frequency and general information were collected by face-to-face
survey method. The Eating Attitude Test (EAT-26) was used to determine the eating behaviors of the students,
the Body Perception Scale (BAI) was used to determine the body perceptions, and the Eating Disorder Rating
Scale (EDE-Q) was used to determine the eating disorder status. According to the percentile values of BMI; It
was determined that 20.6% of the students were very thin, 6.25% were underweight, 45.6% were normal, 14.3%
were slightly obese, and 13.1% were obese. It was found that 53.4% of the female students and 70.8% of the male
students had an impaired eating attitude. While 1.38% of male students have impaired body image, 28.4% of
female students have impaired body image. Eating disorders were observed at the clinical significance level in
13.8% of the students. A statistically significant difference was found between BMI groups and body image status
(p<0.05). While 71.4% of the students in the very thin BMI group had impaired body image, all of the obese
students were found to have normal body image. A low significant correlation was found between waist
circumference, body image (r=-0.478, p<0.05) and EDE-Q total score (r=-0.170, p<0.05). A moderately inversely
significant relationship was also found between BMI and body image values (r=-0.481, p<0.05). According to
the results obtained from the study, it was observed that the risk of eating disorders and negative body image were
higher in female students compared to male students at the clinical significance level. In addition, the increase in
BMI and waist circumference in high school students decreases the level of body perception. A more
comprehensive investigation of body image, eating behavior and other factors that may be associated with eating
disorder in adolescence would be beneficial.

Keywords: Adolescence, Body image, Eating attitude, Eating behavior, Eating disorder
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OZET

Gemi veya nakliye acentesi, armatdrler, yoneticiler ve kiracilar adina diinya ¢apindaki limanlarda ve bu
limanlarda elleglenen kargolarin ve miisterilerinin genel ¢ikarlarinin tasinmasindan sorumlu tutulan atanmis kisi
veya acenteler olarak adlandirilmaktadir. Gemi acenteleri bir nakliye sirketinin tiim diizenli rutin gorevlerini hizli
ve verimli bir sekilde yerine getirmekten sorumludur. Bu nedenle denizcilik sektoriinde gemi acentesi se¢imi ¢ok
onemli bir rol oynamaktadir. Bu dogrultuda se¢im yapan firmalar i¢in en dnemli se¢im kriterlerinin belirlenmesi
ve acentelerin bu kriterler dogrultusunda kendilerini gelistirmelerine 151k tutmasi hedeflenmistir. Gemi acenteligi
secim siirecindeki 6nemli kriterler, yaygin ¢oklu kriter karar verme (MCDM) yontemlerinden biri olan, AHP
teknigi kullanilarak belirlenmektedir. Calismanin se¢im kriterleri hem Giiney Marmara bolgesinde yer alan
acentelerin ve ¢alistiklar1 firmalarin belirttikleri kriterlere hem de literatiir taramasi sonucunda sektérde daha 6nce
kullanilan kriterler baz alinarak belirlenmistir. Sonu¢ olarak, AHP yontemi ile belirlenmis olan kriterler
degerlendirilmis olup Giiney Marmara bolgesi 6zelinde bir uygulama seklinde sonug ve dnerilere yer verilmistir.
AHP metodu kullanarak elde edilen verilere gore gemi acentesi segiminde Giiney Marmara bélgesinde firmalarin
ilk olarak 0.453 agirligiyla ’Giivenirlik’” kriterine nem verdikleri ortaya ¢ikmistir. Bu kriteri ikinci sirada 0.264
agirlik oraniyla acentenin ‘’Hizmet memnuniyeti ve Yeterliligi’’, liglincii sirada ise 0.124 agirlik ile ‘Maliyet ve
Esneklik’ kriteri takip etmektedir. Kriterler arasinda en az dneme sahip olan faktorse 0.035 agirlik ile “"Yiik

Ozeni ve Uzmanlig1’’ olarak belirlenmistir.

Anahtar Kelimeler: Gemi acentesi se¢imi, AHP, Deniz Tedarik Zinciri
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KPAEBBIX 3AJIAY VIS OIEPATOPHO — IU®®EPEHIIUMAJIBHBIX YPABHEHUM B
I'MJIBBEPTOBO ITPOCTPAHCTBE

T'amuaos Dabmiag 'amug oriisl
0oxkmop ¢hunocoghuu no mamemamure,0oyenm Azepoaiioncancrkuii I ocyoapcmeennnwiil Ileoazocuueckuii Yuueepcumem
®akynbTeT: Maremaruka

B cemapaGensHOM rwisbeproBOoM mpoctpanctBe H paccmorpuM mapaGonaMveckoe  OnepaTopHo-

muddepeHraibHOe ypaBHEHHE
u"(t) + (pA+ ADu'(t) + A*u(t) = f(t),t € Ry = (0,) )

u(0)=0, u”(0)=0 )

roe f (t), u(t) — BeKTOp — QyHKIMHU co 3HaueHusmu B H , a xospduuments! ypaBuenus (1) yaoBIeTBOPSIOT

YCIIOBUSAM:
1) p>0,
2) A — ONOXUTENBLHO ONpPENENEHHBIH CAMOCONPSKEHHBIH OIepaTop

3) A e L(Hl’H)ﬂ L(HZ’Hl)

371ech MPOU3BOAHBIE NOHUMAKOTCS B CMBICIE TEOpUU pacupeneneHuid [1], L(X ,Y) — IIPOCTPAHCTBO

JIMHEHHBIX OrPAaHUYEHHBIX OIEPATOPOB AeicTBYrOmMX u3 npoctpancteo X B Y. Ilyers H , = D(Ay )

IILOEPTOBO TIPOCTPAHCTBO € HOPMOIA HXH}/, Xe D(Ay ), y20, Hy=H.

Ormpenenum cleayroomue TUIHL0epTOBBI MPOCTpaHcTBa [ 1]

1/2
LR M) 600l |l 8| <o
0

WER )=, A% LR L g (5 0L ) )

IIpy m = 4 ompenenuM ToAnpancTBo npoctpanctsa: Wy (R,; H):

EE———,—————
194

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————




ISARC

N INTERNATIONAL SCIENCE AND ART RESEARCH

W (R;H)={u:ueW/(R.;H), u(0)=u"(0)=0

2

Ananoruyno onpenensiercst npoctpanctso W, (R; H ) , tie R =(—o00,00). 3amaua (1), (2) untepecHa Tem,

YTO B IPaHUYHBIX YCJIOBHUS (2) MOPSAOK IPOU3BOJHOM paBeH NOPSAIOK ypaBHEHMs. 3ajadd TaKoOro THIIA

paccMoOTpeHbl B pabortax [2-5].

Onpenenenne. Eciu npu mobom f(t) € W2(R,:H) cymectByer Bektop — pynkuus u(t) €
W, (R,; H), xotopas ynosnerBopsieT ypaBHenuio (1) ToxkaectBeHHo B R .» TpaHuuHble ycnoBud (2) B

CMBICJIIC CXOAMMOCTH

fimfu®)l,, -0, limu @], -0
u ouenky ||ullyzr,,m < constlifllyz,m » T Oyaem rosoputs urTO 3azaua (1), (2) KoppekTHO

paspemuma B npoctpanctse W,H(R,; H).

B nanno#t pabore Mbl HaXOAUM YycJOBHsS Ha KOd(pduiueHTs ypaBHeHHs (1), KOTOpble 0o0ecreunBaoT

KOPPEKTHO paspemumocty 3afauu (1), (2) B mpoctpanctse W, (R, ; H).
O6o3HauuM uepes

P,u=P,(d/dt)u=-u"+ pAu'+ A’u, Pu=P/(d/dt)u= Au’

04
Pu=Pu+Ru, ueW (R,;H)

CrepBa HMccieyeM KOPPEKTHO paspemmumoctb ypasnenue Pou = f mnpu f € W2 (R, H),u € W (Ry; H).

0 4
Teopema 1. Oneparop P, n3zomopdhHO 0TOOpaxkaeT MPOCTPaHCTBO V\/2 (R+; H) va WZ(R;; H)..

04
Jlemma 1. Ilycts y € (O, pz). Toraa npu nrobom u eV\l2 (R,;H) nmeer mecto paBeHCcTBa

IF(d/dt; y; Aullf, g0 + (a1 (N az () — ao(¥) = 2p) 1w’ (015, =

EE———,—————
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2 &
LN AL

= ||Poull® - yllaw'll; (3)

W3 (Ry;H)’

rac

a,(r)=0a, a(y)=p*-r+1L a,(y)=1+p°-» (4)

F(A;8;A)=2E + o, () P A+ a,(y) A A” + a,(y) A (5)

3ameuanue. Jlerko BUAETh, YTO OMEPATOPHBIM My4OK Fl(ﬂ; £ A) MPEACTABISACTCS B BUJIC:

Fu(4i7;A)=(2E + A)J(ZE - o,(y) A)AE - @,(r)A), < (0,p7),

npuyeM Re o, (7/) <0, Rew, (7/) <0, mpu y e (O, p2 ) U3 teopembl 1 U U3 TEOpEMBbI O MPOMENKYTOUHBIX

IMPOU3BOJHBIX CJIICAYCT, YTO YHCIIO

— -1
N, = %up ||Au'||W22(R+;H) ’ ||P0u||W22(R+;H)
0+UEW, (R4 ;H)

04

ectb HOopMa B TpocTpancTee W, (R,;H) oKBHMBANCHTHOH HOPMOIA llullysr,;m)- Tenepp Haiiném Tounoe

3HAYCHHUA HOPMBI Nl'

Jlemma 2. Hopma

1 -1/2
le[pz—z( 1+2p —z)ZJ (6)
Teopema 2. Ilycth BbIONHAIOTCS ycioBus 1)-3), mpuuem

Hz—>H1)< (pz —(,/1+2p —1)2j1/2

max Q|Al H,—H ’”Al

Toraa 3amaua (1), (2) KoppekTHO paszpemmma B npoctpanctse W,H(R,; H).

EE—————
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KiaroueBble ciaoBa:['116epTOBO MPOCTPAHCTBO ,0pepaTopHO-TUuPepeHIUPIBHBIX YPaBHEHUN, ITIaIKUX

peleH i, BEeKTOp- QYHKHHA , CaMOCOTIPSKEHHBINA  OTIEpaTop.

BOUNDARY VALUE PROBLEMS FOR OPERATOR-DIFFERENTIAL EQUATIONS IN HILBERT
SPACE

In a separable Hilbert space, we consider a parabolic operator-differential equation
u"(t)+(p A+ A)u'(t)+ A%u(t)= f(t), teR, =(0,) (1)
u(0)=0, u”(0)=0 )

Where is f(t), u(t) — avector - functions with values 8, H , and the coefficients of equation (1) satisfy the

conditions:
1) p>0,

2) A - positive definite self-adjoint operator

3) Ave L(H, H)NL(H,, Hy)

Here derivatives are understood in the sense of the theory of distributions [1], L(X,Y ) is the space of linear

bounded operators acting from space to. X for Y. Let H, = D(Ay) Hilbert space with norm

], xe D(A"), y=0, Hy=H.

Define the following Hilbert spaces [1]

1/2
LR M) 000l |l 8| <o
0

W, (R, H )= {u(t): u™, A"ue L, (R,;H), [l oo :(HU(m)Hiz(R+:H) + HAmuHLZ(R+;H)T/2} "

m=4 we define the subspace space: W,}(R,; H):

4

W, (R,:H)={u:ueW,(R.:H), u(0)=u"(0)=0]

EE—————
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The space W,"(R; H ), whereis R = (— o0,c0) defined similarly. Problem (1), (2) is interesting because in the

boundary conditions (2) the order of the derivative equals the order of the equation. Tasks of this type were

considered in [2-5].

Definition. If for any there isf (t) € W.2(R..: H) avector - a function u(t) € W, (R,; H), thatsatisfies equation

(1) is identical in, R, then the boundary conditions (2) in the sense of convergence

lim|u(t)],,, =0, lim|

t—+0 t—+0

u”(t)Hll2 =0,

and estimate||wllysz, i) < constllfllwzz(Rl;H), then we say that problem (1), (2) is correctly solvable in space

W (Ry; H).

Denote by

P,u=P,(d/dt)u=—-u"+ pAu'+ A’u, Pu=P/(d/dt)u= Au’
and

04

Pu=PRu+Pu, ueW (R;H)

First, we investigate correctly P,u = f the solvability of the equation with f € W2(R,; H),u € W;(Ry; H).
0 4

Theorem 1. The operator P, maps space isomorphically W (R;H) to W/ (R, ;H).

04
Lemmal. Let y € (0, p2 ) Then for u eW (R,;H) any equality takes place
IFs (d/dt; v; Dl oy + (@ (D) = ao() = 20| O], =

m2
= [IPoull® - y||Au ||W22(R+;H)' (3)

when

a,(r)=0a, a(y)=p*-r+1 a,(y)=1+p°-» (4)

F(4;8;A)= LE + o, (7)) A A+ a,(y) A A% +a,(y) A? (5)
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Comment. It is easy to see that the operator bundle F,(A; 3; A) is represented as:
F(Li7iA)=(AE + A)AE — oy () ANAE — (1) A). 7 < 0. p?)

where Re w,(7)<0, Rew,(y)<0, at ye (O, pz). From Theorem 1 and from the intermediate derivatives

theorem it follows that the number

— -1
Ny = Soup ||A‘u’||W22(R+;H) ' ||P0u”W22(R+;H)
0#ueW, (Ry;H)

4
0
is the norm in space W, (R,;H) equivalent norm ||u||W;(R+;H). Now we find the exact values of the norm

N,.

Lemma 2. Norm

1 -1/2
N1=[p2—5(1/1+2p —2)2j (6)
Theorem 2. Let conditions 1) —3) be fulfilled, where

H,>H '”Al”HﬁHl)<[p2 _(M _1)2)112

max Q|A1

Then the problem (1), (2) is correctly solvable in the space W, (R, ; H).

Key words: Hilbert space, operator-differential equations, smooth solutions, vector-unctional, self-adjoint

operator.
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Abstrak

Tujuan penelitian ini adalah untuk mendeskripsikan perkembangan teknologi dan bahasa diindonesia
dalam perspektif subyektif. Metode penelitian ini menggunakan pendekatan kajian literatur yang bersumber dari
buku dan jurnal yang terkait dengan perkembangan teknologi dan bahasa. Hasil kajian literatur penelitian ini
menyimpulkan bahwa perkembangan teknologi yang pesat dalam beberapa dekade terakhir telah membawa
pengaruh signifikan terhadap perkembangan bahasa di indonesia. Penggunaan bahasa dalam media sosial dan
jejaring sosial menjadi hal yang umum di kalangan masyarakat Indonesia saat ini. Hal ini memungkinkan
masyarakat untuk berkomunikasi dengan mudah dan cepat tanpa terikat oleh jarak dan waktu. Teknologi memiliki
dampak yang signifikan pada perkembangan bahasa di Indonesia. Di satu sisi, teknologi telah mempermudah
akses ke berbagai sumber daya bahasa seperti kamus online, terjemahan otomatis,dan lain sebagainya. Ini dapat
membantu seseorang untuk memperbaiki kemampuan bahasa mereka, terutama dalam hal penulisan dan bahasa
asing. Teknologi juga dapat mempengaruhi penggunaan bahasa dalam kehidupan sehari-hari. Penggunaan media
sosial dan aplikasi pesan instan dapat mempercepat perubahan bahasa dan menciptakan bahasa-bahasa baru. Hal
ini disebabkan oleh akses mudah masyarakat Indonesia terhadap informasi dan budaya asing melalui internet.
Penggunaan bahasa dalam media sosial juga telah mengubah cara berkomunikasi dan memengaruhi perubahan
tata bahasa. Keterbatasan jumlah karakter dalam bermedia sosial mendorong penggunaan singkatan atau
kependekan kata yang tidak sesuai dengan aturan tata bahasa yang baku.

Keywords: Teknologi, bahasa, dan Indonesia.

Abstract

The purpose of this research is to describe the development of technology and language in Indonesia from a
subjective perspective. This research method uses a literature review approach that originates from books and
journals related to technological and language developments. The results of this study's literature review
concluded that the rapid development of technology in the last few decades had a significant influence on
language development in Indonesia. The use of language in social media and social networks is common among
Indonesian people today. This allows people to communicate easily and quickly without being bound by distance

e
200

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————



https://orcid.org/0009-0003-6154-3279
https://orcid.org/0000-0002-8394-5776

ISARC

N INTERNATIONAL SCIENCE AND ART RESEARCH

and time. Technology has had a significant impact on language development in Indonesia. On the one hand,
technology has made it easier to access various language resources such as online dictionaries, automatic
translations, and so on. This can help a person to improve their language skills, especially when it comes to writing
and foreign languages. Technology can also affect the use of language in everyday life. The use of social media
and instant messaging applications can accelerate language change and create new languages. This is due to the
easy access of Indonesian people to foreign information and culture via the internet. The use of language in social
media has also changed the way we communicate and influenced changes in grammar. The limited number of
characters in social media encourages the use of abbreviations or abbreviations for words that are not in

accordance with standard grammar rules.

Keywords: Technology, language, and Indonesia.
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ABSTRACT
The batik craft business located on JI. Puter, Gg 04, RT 01/RW 03, Randugunting, South Tegal, Tegal Kota is
one of the UMKM businesses that makes various kinds of batik crafts. For consumers who want to buy batik
cloth, they can directly visit the owner's house or go to Griya Batik Tegal Regency, because the owner also
leaves his products there to be marketed. And the existence of this batik craft was welcomed with good
enthusiasm by the people in the area because batik itself is a native Indonesian culture. This is evidenced by the
many organizations and institutions wearing batik uniforms. And the owner of this batik craft business himself
always tries to improve and maintain it by providing friendly service and guaranteed quality batik products.
The method in this study uses interviews conducted with Tary Batik business owners and their customers. The
data presented according to the results of the interviews include marketing methods and the results obtained
from sales in the business. The result of this research is that this business is feasible to run.
Keywords : Batik, SMEs, Feasibiity Study, Marketing
Introduction

Business Feasibility Study or commonly abbreviated as SKB is a planned activity whose purpose is a more
in-depth study of the company or companies being managed. This business will ultimately draw conclusions
about whether or not a business project is feasible. The operating profit report is very important because it is in
the interest of the company's survival in the future and no party feels disadvantaged in implementing the
business project. Some of the objectives achieved by conducting a Business Feasibility Study (SKB) are detailed
below.

First, avoid losses. The purpose of the analysis carried out with a business feasibility study is to estimate

the possible profits and losses of the company in the future. If the analysis shows that the company tends to
experience more losses, the entrepreneur should think about the type of business he chooses.

Second, facilitating the implementation of work. The availability of analysis helps business people to

e
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implement company programs. Business people can choose policies that are considered beneficial or
detrimental.

Third, to facilitate business planning. Good analysis helps business people plan everything related to
business operations. What steps and programs to design are easier with the help of a business feasibility study.

Fourth, facilitate supervision. Large enterprise operations require
process control by an authorized body, such as the state. The existence of a company profit review analysis
report serves as a guideline for those authorized to supervise.

Fifth, facilitating the monitoring process. Monitoring and controlling the activities of large companies
must be carried out continuously. The wrong process of both has a negative impact on environmental health
and other social problems. Having a business feasibility study makes it easier for companies to monitor and
control authorities.

MSME businesses are now one of the main pillars of the Indonesian economy. Optimist with the
increasing role of MSMEs and the real potential of the Indonesian people, it is necessary to formulate and
develop clear strategies and programs to achieve them. This requires support from the government and other
stakeholders such as Bank Indonesia, banks, non-bank financial institutions and the business world. Many small
and medium businesses in Indonesia are now starting to develop very rapidly, one of which is the creative
product business in the MSME sector. When the Indonesian economy was facing a multidimensional crisis,
small and medium industries (SMEs) survived and were able to fulfill their duties in the production of goods
and services in conditions where large companies could not continue their existence. This makes sense
considering that micro and medium enterprises (MSMEs) have development prospects because they are
different from large businesses in terms of business volume, number of workers and production capacity, so
they have resilience and sustainability. maintain business continuity.

In general, SMEs themselves have two main problems, namely financial and non-financial
(organizational management). According to Urata Pramiyanti, A. (2008). SME profitability studies. Jakarta:
Gramedia. Financial problems are as follows:

¢ Inadequate funds available to SMEs

e There is no systematic approach to MSME financing

e The high transaction costs are due to the relatively complicated credit procedures that take a lot of time
for small credit amounts.

e Formal financial sources are not available due to a lack of banks in rural areas and a lack of adequate
information.

e Interest rates on loans for investment and working capital are quite high. Many SMEs are still not bankable

e
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due to a lack of transparency in financial management or administrative and financial capabilities.

While organizational management issues (non-financial) include:

Lack of knowledge about production technology and quality control due to a lack of ability to control
technological developments, as well as a lack of education and training.

Lack of marketing knowledge, which is caused by the limited access of SMEs to market information and
the limited opportunities for SMEs to offer products/services that match market demands.

Limited human resources (HR) and lack of resources for human resource development

Lack of understanding of finance and accounting.

Business Name and Address

Business Name : Tary Batik
Address : JI. Puter, Gg 04, RT 01/RW 03, Randugunting, Tegal Selatan, Tegal Kota
Phone Number : 082220330568

Business fields

The line of business that is being carried out is MSME in the Creative Industry Business Sector, which is

engaged in the arts which makes batik cloth with various motifs. The main ingredients for making batik can

come from a variety of materials such as: cloth, dyes, buckets, wax/wax, canting, pans, stoves, filters, and gauze.

This business also serves requests for fabrics, motifs, and colors that will be made into batik by customers.

Business owners always try to maximize their work for the pleasure and satisfaction of customers. By continuing

to think creatively and innovatively, this batik business is growing every day.

Form of Business

This form of business is a sole proprietorship. A sole proprietor is an entrepreneur who has his own limited

company. Everyone can create individual business entities, which are created without permission and without

special procedures. In addition, almost everyone also has the freedom to develop their business without having

to be forced by limited capital to start a business. At the same time, each property is usually owned by only one

owner. The owner's liability is unlimited. However, Tary Batik's business already has its own business license.

The characteristics of a sole proprietorship are:

Companies owned by individuals

The form of management is very simple

Capital issued is relatively small

The continuity of business activities depends on the owner's own value and the added value generated

from sales is relatively smaller
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CHAPTER 11
BUSINESS PROFILE
Business Overview
There are many business fields in MSMEs in Indonesia, one that is loved by many entrepreneurs today is the
MSMEs in the Creative Product Business sector, one of which will be discussed is the batik business at Tary
Batik which is located in Tegal City. The beginning of the establishment of this business started from the pleasure
and ability that the owner had since childhood, because the owner himself came from the City of Batik, namely
the City of Pekalongan. So starting around 2018/2019, the owner joined the membership of the batik craft at Griya
Batik, Tegal Regency. The owner who originally made batik according to the needs of orders at Griya Batik has
now started to produce his own batik with his own brand and design in quite large quantities, which are then
entrusted to Griya Batik Tegal Regency to be marketed. Not infrequently Tary Batik also gets orders through
personal communication.
Due to the increasing demand, the owner continues to innovate in marketing his products. This is a challenge for
MSME actors in the Creative Product Business sector because they have to continue to innovate to maintain the
existence of their products. Main aspects and summary of findings:
Aspects of legality / law
The legality aspect concerns the completeness and legitimacy of company documents, starting from

the form of business entity to the permits owned. Tary Batik himself now has a business license (SIU). If a
business already has legality from the local government, this will make it easier for them to establish cooperation
or investment with outsiders.
Market and marketing aspects
To be able to assess whether the company that is investing from the market and marketing point of view has the
desired market opportunity or not. In other words, how big is the market potential of the product being offered
and how big is the market share being managed.

STP (segmenting, targeting, positioning)

» Segmenting

The market segmentation of this batik product is consumers from all backgrounds, ages and genders who want

to use batik as clothing or uniforms for their organizations or institutions. Tary Batik has a focus on market

segmentation of its products, namely the upper middle class.

» Targeting

The target consumers of Tary Batik are people who need batik cloth for personal or uniform use. That's why

Tary Batik provides various types and motifs of batik, such as stamped batik, hand-written batik with their own

designs, as well as eco-printed batik made from flowers and leaves.
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» Positions

In every type of batik offered by Tary Batik, of course, the quality is guaranteed. Raw materials are processed
through careful processing which makes batik products according to consumer orders and of course the color
of the batik products does not fade quickly, even though it takes quite a long time in the manufacturing process.
For Tary Batik's current competitors, they are not too worried, because from the superior quality of their
products they are sure that their products can compete in the market and so far the number of competitors in the
Tulungagung area is still relatively small.

ASPECT FINANCE/ FINANCIAL

The costs incurred when starting a business are personal funds owned by the owner, this limited fund
makes the owner Tay Batik with the income he gets when he orders batik at Griya Batik, Tegal Regency. From
this income, the owner of Tary Batik began to buy equipment and tools for batik in stages. Approximately for
almost 6 months, the owner managed to return the capital business Which in invest it moment beginning open
this venture Because owner choose Foroften makes orders for batik at Griya Batik Tegal Regency.

Moment This Tari Batik Which start known by local communities start producea sizable profit every month
because almost every day there is always customers who order batik and also the owner often becomes a
mentor when there is a batik training held at Griya Batik Tegal Regency . Profit Which obtained until reach 2-
3 million clean everythe year.

The calculation below uses a large bouquet of fresh flowers as benchmark.

Profit per units = price sell — cost production per units
= Rp 300,000 - Rp 230,000
=Rp 70,000
BEP in units = fixed cost/ (price per units — variable costs per units)

= Rp 210,000/ (300,000- Rp 230,000)

=3 BATIKS/ MONTH

1. deep BEP form eye Money = Price Sell per Unit x BEP per Unit
= IDR 300,000 x 3 = IDR 900,000
Return Capital
In One year, batik Which sold average as much 39 cloth sheet withprice IDR 300,000. The average
profit in one month is IDR 900,000 . with initial capital of IDR 3,800,000
Payback period = capital beginning/ profit per month
= IDR 3,800,000 / IDR 900,000
=4 month 2 Sunday
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ASPECT TECHNICAL/ OPERATION

This business, which is engaged in the creative industry, is located on JI. Puter, Gg 04, RT 01/RW 03,
Randugunting, South Tegal, Tegal City. The location Enough easy to reach because is at in middle city Which
crowdedby resident And near with center shopping so that easy very found.This business is run at the owner's
house, and some of the finished batik can be purchased directly at home or at Griya Batik, Tegal Regency.
Even though it is located at the owner's house, product arrangement does not interfere with the good comfort
of the owner's family nor the buyer will buy.
ASPECT MANAGEMENT AND ORGANIZATION
This business is an individual, so all capital, ownership, profit sharing, marketing, management is only done
directly by the owner. Owners are responsible take full responsibility for this undertaking. Counted since more
or less 2018/2019 this business stand, all matter Still done in a manner independent by owner. Start from
material selection raw, look for reference for the batik design and also the processing of the batik to the final
stage.
ASPECT SOCIAL ECONOMY

For almost 4/5 years of existence, Tary Batik has made an impact considerable economic influence on
the owner's family economy.

From the results of the analysis obtained, Tary Batik is a business that has been established since 4 /5 years
ago. This business has a very large opportunity in the market. In this business the initial opening of the business
is determined at the very right time influential in continuity business. With thereby can pulled conclusionthat
business which is executed really felt profit and satisfaction with own results sale annual = 10.8 IDR million.
Business This worthy For run Becausehave NPV positive.

CHAPTER 111

CRITICISM AND SUGGESTIONS
Critics

Business ventures in the Creative Industry sector are increasingly developing and are in great demand and
have quite affordable capital. I really hope that Tary Batik continues to grow, because the products sold have
high creative value and good quality. The owner is also always able to provide the best results for his costumers.

SUGGESTION
There is good Business MSMEs Field Creative sort of Tari Batik this continues develop And innovate,
For That needed receptacle Which can accommodate idea-Fresh ideas keep coming. Local government should

conduct training training special for perpetrator business.
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ABSTRACT

Purpose: Makalah ini bertujuan untuk menjelaskan tentang fokus filsafat ekonomi islam:trilogi ekonomi islam
dengan merumuskan pertanyaan sebagai berikut: pertama, Apa itu teologi ekonomi islam, Kedua, Apa itu
kosmologi ekonomi islam , ketiga apa itu antropologi ekonomi islam?

Design/methodology/approach: Makalah ini menggunakan pendekatan kualitatif, sebab sumber data maupun
hasil penelitian dalam penelitian kepustakaan (library research), analisa data secara induktif, teori dari

dasar/grounded theory (menuju pada arah penyusunan teori berdasarkan data).

Findings: Pertama, teologi adalah bagaimana keyakinan agama (akidah Islam) bisa dijadikan kekuatan dan
motivasi untuk membangun

ekonomi sebagai sebuah tawaran solusi agar ekonomi Indonesia lebih cerah dalam menyongsong masa depan
yang lebih menjanjikan.

Dalam paradigma bahwa pembangunan ekonomi menggunakan paradigma sistem kapitalis yang pada hakikatnya
merupakan segala aturan kehidupan masyarakat yang tidak di ambil dari agama, tetapi sepenuhnya diserahkan
kepada manusia, serta apa yang dipandang memberi manfaat kepada dirinya sendiri.

Relasi teologi dengan ekonomi ini bisa dipahami dan ditarik dari esensi doktrin setiap ajaran agama yang
mengharuskan pemeluknya untuk menjunjung tinggi nilai kebajikan dalam melakukan aktivitas bisnis. Karena,
etika itu bisa dimaknai sebagai sumber nilai aksi dalam setiap aspek kehidupan manusia yang majemuk. Selain
itu relasi itu dapat dirunut pula dari bagaimana sebuah ajaran agama dianggap memotivasi etos kerja para pelaku
bisnis

Prinsip teologi ekonomi yaitu 1) Tauhid 2) Istikhlaf (Wakil Allah) 3) Ihsan 4) kesetaraan.
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Kedua, kosmologi ekonomi adalah "ilmu yang memandang alam semesta sebagai suatu keseluruhan yang
integral.” Dapat dimaknai Arti kosmologi adalah serangkaian keyakinan dan pandangan universal yang
tersistematis mengenai manusia dan alam semesta, atau secara umum mengenai ‘ke an’ -ada-(wujud).

Dalam Kosmologi Islam bermula dengan pengetahuan bahwa alam semesta memegang kunci menuju keabadian
jiwa kita. Pandangan ini melihat kosmos sebagai sarat dengan makna dan tujuan. yang diselubungi dan
disingkapkan kosmos oleh hakikatnya sendiri. Tujuannya agar manusia memahami keesaan Ilahi

Ketiga, antropologi ekonomi islam adalah prinsip adanya monodualisme dan monopluralisme dalam kegiatan
ekonomi karena ekonomi adalah bagian dari kegiatan manusia. Dalam tahap ini, ekonomi merupakan kegiatan
monodualisme, artinya bukan hanya merupakan kebutuhan jasmani tetapi juga rohani. Jasmani bagian dari
kosmos dan rohani bagian dari teos

Originality/value: Makalah ini mendeskripsikan secara komprehensif tentang fokus ekonomi islam: teologi

ekonomi islam

Keywords: Fokus ekonomi islam: Teologi ekonomi islam, Kosmologi ekonomi islam, Antropologi ekonomi
islam
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ABSTRACT

Purpose: This case study aims to explain multidimensional monotheism as a philosophy & formulation of Islamic
economics (implementation of halal products in restaurants) by formulating the following questions: first, what
implementation needs to be built as an economic basis for implementing halal products? Second, how is the
urgency of multidimensional monotheism in the economy (implementation of halal products)? Third, how is the

application of halal food in the view of the monotheism-multidimensional philosophy?

Design/methodology/approach: This paper uses a qualitative approach, because the data sources and research
results are in library research, inductive data analysis, grounded theory (towards the direction of developing a

theory based on data).

Findings: First, public knowledge about halal food products is still at a weak level. Therefore, it is necessary to
build a solid foundation first. The foundation is monotheism. Tauhid is the basis for all concepts and activities of
Muslims, including the economy, in this case the application of halal products in restaurants. In the Qur'an it is
stated that monotheism is a fundamental philosophy of Islamic economics. The essence of monotheism is
surrender to God's will, both regarding worship and muamalah, in order to create a pattern of life that is in

accordance with the Shari'a.

Second, in the context of Islamic economics, the concept of multidimensional monotheism is considered
important because it can provide a strong philosophical foundation for an economic system based on Islamic
principles. By understanding that all aspects of life are related to the oneness of Allah, the multidimensional
concept of monotheism can help overcome the separation between religion and the economy that often occurs in

modern society, so that this can produce a more sustainable and just economic formulation.
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Third, the application of halal food in the view of monotheism-multidimensional philosophy can be analyzed by
looking at several aspects, namely theological, health, social, economic, and ethical aspects. In the view of
monotheism philosophy, halal food is food that is permitted by Allah SWT and in accordance with the teachings
of Islam. In terms of health, halal food must meet hygiene requirements so as not to cause harm in the form of
disease. In the social aspect, the application of halal products must be able to create harmonious social relations
and avoid harmful behavior to others. In the economic aspect, halal food is an important factor in carrying out
sustainable economic activities and creating a balance between supply and demand. And from an ethical point of

view, adopting Halal food can be understood as a responsible and moral act.

Originality/value: This case study describes comprehensively the multidimensional monotheism as a philosophy

& formulation of Islamic economics (implementation of halal products in restaurants).

Keywords: Multidimensional Monotheism, Philosophy and Formulation of Islamic Economics, Halal Products.
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ABSTRACT
Purpose: The study of this case is aims to explain how science and Islamic Science as a urgency in the philosophy

of islam which is applied to the contemporary issue of the islam that occurs today is the Corruption of the Grant’s
funds on the islamic boarding school. By formulating the following questions: first, how the corruption in the
perspective of the islam philosophy?, second, what factors are arranging the swelling of the emergence of
corruption?. The third, how is corruption in the perspective of islam and other sciences?. Fourth, how does the
role of divine in the handling of corruption cases? .

Design/methodology/approach: This article uses a qualitative approach, with a type of research that is case
studies and document studies, using data analysis techniques, namely literature studies by collecting library data.
Findings: First, literally corruption comes from the Latin “corruption ” which means something damaged, rot,
rude, and not honestly that was stuck with finance In the perspective of the islam is closely relation to someone
who loves to commit fraud or has no commitment to a delegated safe. Secondly, factors that cause corruption
include greed, opportunities, needs, and disclosure. Third, the Corruption in the perspective of the islam in the
concept of a treasure tasawuf obtained from the practice of corruption or other unauthorized ways does not
damage the joints of life but will also damage a generation because it can trigger the birth of bad characters as
well as a hard heart, in the view of the Corruption, stealing, brittle and figure, in the view of Khawarij and
Mu’tazilah is a large sin. In the view of the corruption ushul figh science is part of the study of the jinayah figh
and entered in the category of criminal act. Fourth, the role of the desire of islam in the regulation of corruption
cases 1s cultivated repairs and planting aspects of the akidah/teological straight on the personal Muslim are the
most in association efforts and sacrifices that must be fought first at each effort to conduct a social reform and
legal reform, as well as government reforms in each country.

Originality/value: This case study describes comprehensively about the role of islam and science in the

emergence of corruption cases as well as how to control measures that suit the accuracy of islam.
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Keywords: Islamic Philosophy, Corruption and Islamic science.
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IBNU KHALDUN'S ECONOMIC PHILOSOPHY THEORIES (CASE STUDY OF MONOPOLY PRACTICES
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ABSTRACT
Purpose:This paper aims to explain the theories of economic philosophy of Ibn Khaldun by formulating the
following questions: first, what is the biography of Ibn Khaldun? Second, how does Ibn Khaldun think in
economics? Third, how is the extrapolation of Ibn Khaldun's thoughts? Fourth, what is the relevance of Ibn

Khaldun's economic theory to modern economic theory?

Design/methodology/approaches:This paper uses a qualitative approach, because the data sources and research
results are in library research, inductive data analysis, grounded theory (toward the direction of developing a

theory based on data).

Findings:First, Ibn Khaldun's full name is Waliyudin Abdurrahman bin Muhammad bin Muhammad bin
Muhammad bin Hasan bin Jabir bin Muhammad bin Muhammad bin Abdurrahman bin Khaldun. Second, Ibn
Khaldun in Economics gave a lot of enlightenment to economics, both microeconomics and macroeconomics.
Third, Ibn Khaldun's observant observations and his ability to make extrapolations, especially in linking general
phenomena with economic activity, make his historical work a material for studying economics. Fourth, the
relevance of Ibn Khaldun's economic theory to modern economic theory can be related to microeconomics and
macroeconomics. In microeconomics such as the theory of demand and supply, the theory of division of labor
and specialization, theory of production, market functions, the role of government in market mechanisms, market
conditions in a number of regions, monopoly market, distribution theory, income from the use of factors of

production, classification of goods, and equilibrium price. In macroeconomics, for example, the economic
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concept of barter, the function of money, macroeconomic balance, market prices and factor prices, and fiscal
policy.

The case study raised relates to Ibn Khaldun's economic theory in this paper, which is related to cases of
monopoly practices and unfair business competition carried out by PT. Conch South Kalimantan Cement
(CONCH) whichproven guilty of monopolizing and found guilty of violating Article 20 of Law No. 5 of 1999
concerning the Prohibition of Monopolistic Practices and Unfair Business Competition (Anti Monopoly Law)
resulting in a fine of IDR 22 billion. CONCH's courage to sell cement at low prices was based on a strong supply
of capital from the main parent company, Anhui Conch Cement Company Limited, which is financially strong
and has a great opportunity to dominate the global industry. So even though CONCH is not worried about
experiencing losses due to the practice of selling at a loss to expand its market share. From CONCH's actions, 5
of its competitors were eliminated from the PCC type cement sales market in the South Kalimantan region in
2015-2019.The Business Competition Supervisory Commission (KPPU) as an institution to respond to various
forms of unfair business competition, gives decisions or sanctions to PT. Conch South Kalimantan Cement
(CONCH) by imposing a fine of Rp. 22,352,000,000 (twenty-two billion three hundred and fifty-two million
rupiah). PT. Conch South Kalimantan Cement (CONCH) as the reported party in the market monopoly case and
violating the law, the responsibility of PT Conch South Kalimantan Cement (CONCH) is the obligation to pay
the fine by depositing it into the State Treasury. To ensure that its accountability obligations are carried out, the
Business Competition Supervisory Commission (KPPU) requires PT Conch South Kalimantan Cement (CONCH)
to report and submit a copy of proof of payment of fines to KPPU. Monopoly according to Ibn Khaldun explains
that there are a number of people who carry out trading business in a disgraceful way, namely ihtikar where the
purpose of this trade is: 1. Efforts to create scarcity of goods. 2. Attempts to create prices. From the effort made
above, the trader will get a big profit because he can sell at a high price because the item is really needed and will

be purchased at any price.
Originality/value:This paper describes comprehensively the theories of Ibn Khaldun's economic philosophy.

Keywords: Philosophy, Economic Philosophy, Ibn Khaldun, Theory of Ibn Khaldun
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ABSTRACT

Purpose: This paper aims to explain production and consumption in Islam by formulating the following
questions: First, what is the definition of production in Islam? Second, what is the purpose of production in Islam?
Third, what are the principles, factors, and ethics of production in Islam? Fourth, what is the definition of
consumption in Islam? Fifth, what is the purpose of consumption in Islam? Sixth, what are the principles, factors,

and ethics of consumption in Islam?

Design/methodology/approach: This paper uses a qualitative approach, because data sources and research
results in library research, inductive data analysis, grounded theory (towards the direction of theory building based

on data).

Findings: First, production activities in the perspective of Islamic economics are related to humans and their
existence in economic activity production production is an activity to create wealth by utilizing natural resources
by humans. Producing commonly means creating the value of goods or adding value to a product. The goods and
services produced must only be permissible and profitable, namely halal and good according to Islam.

Secondly, all production objectives in Islam are basically to create optimum maslahah for humans as a whole so

that falah will be achieved which is the ultimate goal of economic activity as well as the purpose of human life.

Third, the principles of production in Islamic economics related to magashid al-syari‘ah include: (1) Production
activities must be based on Islamic values and in accordance with magashid al-syari‘ah. (2) Production priorities
must be in accordance with the priority of needs, namely dharuriyyat, hajyiyat and tahsiniyat. (3) Production
activities must pay attention to aspects of justice, social, zakat, alms, infag and waqgf. (4) Managing natural
resources optimally, not wasteful, not excessive and not damaging the environment. (5) Fair distribution of profits
between owners and managers, management and laborers. Factors of production (1) Land (2) Labor (3) Capital
(4) Management skills. Ethics of production in Islam (1) Pay attention to halal and haram (2) Not concerned with
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profit alone (3) It is forbidden to produce everything that damages faith and morals and everything that eliminates
the identity of the ummah, damages religious values, occupies in vain things and keeps away the truth, brings
closer to falsehood, brings the world closer and keeps away the hereafter, damages individual welfare and general

welfare.

Fourth, In the perspective of Islamic economics, consumption is not just about meeting individual needs, as
consumers in order to fulfill God's commands, but further implies an awareness of the needs of others. Therefore,
in the context of permission to consume sustenance given by Allah, at the same time the responsibility to pay
attention to the needs of those who do not have, both those who do not ask (al-Qan'i) and those who ask (al-

Mu'tar), even for people who are miserable (al-Ba's) and the poor.

Fifth, in Islam, the purpose of consumption is not the concept of utility but benefit (maslahah). The achievement
of maslahah is the goal of al-magasi dus-shari‘ah. The concept of utility is very subjective because it is based on
the fulfillment of satisfaction or wants, and the concept of maslahah is relatively more objective because it is
based on the fulfillment of needs or needs. Maslahah is fulfilled based on normative and positive rational
considerations, so there are objective criteria about an economic good that has maslahah or not.

Sixth, the principles of consumption in Islam (1) Justice (2) Cleanliness (3) Simplicity (4) Generosity (5) Morality.
Factors of consumption (1) Cultural (2) Social (3) Personal (4) Psychological. Ethics of consumption in Islam (1)
Simple but effective and efficient (2) Pay attention to halal and thayyib (3) Not miserly, not wasteful and wasteful

(4) Be grateful to Allah and Pay attention to the rights of others.
Originality/value: This paper comprehensively describes production and consumption in Islam.

Keywords: Production, Consumption, Production in Islam, Consumption in Islam
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ABSTRACT
Purpose: This study aims to analyze how the implementation of Islamic economics in various aspects at Siti
Khodijah Muhammadiyah Hospital, Sepanjang Sidoarjo Branch. These aspects of the Islamic economy include
aspects of religion, Islamic economic labor, social, Islamic economic culture, and the distribution of Islamic
economics.
Design/methodology/approach: This study uses a qualitative approach, because the data sources and research
results are in library research, inductive data analysis, grounded theory (towards the direction of developing a
theory based on data).
Findings: First, on the religious aspect of Siti Khodijah Muhammadiyah Hospital, Sepanjang Sidoaro Branch, it
is implemented by holding lectures at the hospital's prayer room after the five daily prayers. Second, in the labor
aspect of the Islamic economy, it is implemented with a salary and wage system at the Siti Khodjiah
Muhammadiyah Hospital, Sepanjang Branch using the 2015 GPPNS with a basic salary weight of 70% of the
GPPNS. There are also incentives given to employees if there is a profit margin from hospital operations, even
the incentives given can be in the form of pilgrimage. Third, on the social aspect, it is implemented with financial
allocations for patients who can't afford it through the BPJS program, where patients will be treated first without
a down payment or deposit, after which they will pay. Fourth, in the aspect of Islamic economic culture it is
implemented by procuring routine monthly recitation programs and weekly tahsin recitations which aim to create
a culture that works not only because there is a superior, but to gain insight and strengthen faith. Fifth, the
distribution aspect of the Islamic economy is implemented by managing zakat, infag, and shadagah funds in a
structured manner.
The salaries of good hospital employees are automatically deducted by 2.5 percent for zakat funds. The zakat
funds are then processed and distributed by a special team to 8 asnaf and foundations in need.
Originality/value: This article comprehensively describes Islamic economics in various aspects.

Keywords: Islamic Economics, Aspects of Islamic Economics, Islamic Economic Philosophy
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ABSTRACT

Purpose: This case study aims to explain how the philosophy of science which basically examines the nature of
science in a philosophical view, the workings of science and the logic through which scientific knowledge is built
which is then applied to problems that occur in the development of science in the form of science and technology
misuse in the scope banking operations. by formulating the following questions: first, how is the misuse of science
and technology in the perspective of philosophy of science? Second, what underlies the misuse of science and
technology? Third, how is the misuse of science and technology in the perspective of ethical dimensions? Fourth,
what is the role of the philosophical dimensions of ethical elements in the development of science?

Design/methodology/approaches: This article uses a qualitative approach, with the type of research in the form
of case studies ( Case Studies ). Sources of data in the research resulted from Library Research , with data analysis

techniques, namely literature studies.

Findings: First, the misuse of developments in science and technology or science and technology that has
occurred has clearly damaged the foundation of the philosophy of science, where a person who practices science
products, in this case technology, should understand sufficient basic knowledge about technology in depth so that
he has a strong foundation. Armed with a deep understanding, someone who is knowledgeable in carrying out
development by sticking to the correct procedures and not deviating. In the view of the philosophy of science, a
development that comes from understanding is carried out based on logical thinking, correct procedures, and is
expected to be able to provide results that contribute positively to the development of science and must be
beneficial to humans. Second, the thing that underlies the misuse of science and technology is that there is no
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orientation towards the common good, where the perpetrators of crimes prioritize their personal interests to get
wealth from those who are not entitled to it through the development of their knowledge in the field of technology.
Third, the misuse of knowledge is closely related to one of the dimensions of philosophy, namely the element of
ethics. the development of science and technology really needs an ethical dimension, where ethics talks about
considerations about good and bad actions, immorality and immorality in human relations. Therefore all human
actions must be ethical because humans are rational beings, all human actions, actions and words must be
accounted for. The basic and rational reason why humans must use morals/ethics as the basis for all their actions
is because they are intelligent and have awareness. Humans who are ethical will not eat what is not rightfully
theirs, are able to control their passions, humans will also use the rules of decency in terms of how to do things.
Fourth, ethics as a philosophy studies views, issues related to decency issues. Ethics is needed as an introduction
to critical thinking, which can distinguish between what is legal and what is not valid, what is good and what is
not good in the development of science. Humans will also use the rules of decency in terms of how to do
something. Fourth, ethics as a philosophy studies views, issues related to decency issues. Ethics is needed as an
introduction to critical thinking, which can distinguish between what is legal and what is not valid, what is good
and what is not good in the development of science. Humans will also use the rules of decency in terms of how
to do something. Fourth, ethics as a philosophy studies views, issues related to decency issues. Ethics is needed
as an introduction to critical thinking, which can distinguish between what is legal and what is not valid, what is
good and what is not good in the development of science.

Originality/value: This case study comprehensively describes the role of the philosophical dimension in the form
of ethics in balancing the development of science, especially in the emergence of cases of misuse of science and
technology.

Keywords: Philosophy of science, science and technology abuse, ethics.
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ABSTRACT
Purpose: This paper aims to explain Islamic economics in various aspects by formulating the question, What are

the social, political, and cultural aspects of Islamic economics?

Design/methodology/approach: This paper uses a qualitative approach, because data sources and research
results in library research, inductive data analysis, grounded theory (towards the direction of theory building based
on data).

Findings: First, the Social aspect, in order to establish social relations in its general meaning there are three
conceptual aspects that need to be considered. First, Ta'aruf. Ta'aruf (getting to know each other). Second, at the
stage of tafahum (understanding each other), Third, Ta'awun (helping each other). The social aspect of the Islamic
economy is to build social solidarity that is recommended by the Qur'an as a basis for strengthening economic
solidarity to improve economic and business cooperation in goodness and piety, and to stay away from economic
solidarity for bad deeds and hostility in economic competition and unhealthy business. Second, the political
aspect, in relation to the politics of Islamic economics in Indonesia, there are several things that should encourage
the Indonesian government to develop the Islamic economy, namely, 1. The Islamic financial industry has a
positive influence on economic stability, 2. The Islamic financial industry has a fairly high resistance to financial
crises, 3. The required role of government as a regulator and supervisor, 4. Islamic economics can act as a savior
when there is business uncertainty, 5. In theory and reality, the Islamic financial industry requires infrastructure
that supports its development. Third, the cultural aspects of Islamic economics, the cultural aspects of Islamic
economics lie in the development of human ability and creativity to develop their knowledge to realize the
goodness, purity and welfare of life together. The cultural aspect of Islamic economics is the utilization of science
and technology in managing the sources of economic life. Islamic culture also encourages the development of the
spirit of wandering to get the sources of economic life, sources of virtue and God's sustenance on the vast earth,
exploring natural resources and the environment using science and technology based on awareness of God's
power, with a high moral commitment not to damage and destroy it.

Keywords: Islamic Social Economy, Islamic Political Economy, Islamic Economic Culture
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ABSTRACT

Purpose:This case study aims to explain zakat in the perspective of Islamic economic philosophy by
formulating the following questions: first, what is the ontological concept of zakat in an Islamic economic
perspective? Second, what is the epistemological concept of zakat in an Islamic economic perspective? Third,

what is the axiological concept of zakat in an Islamic economic perspective?

Design/methodology/approaches: This case study uses a qualitative approach using a descriptive approach. As
for data collection techniques using library techniques or library research such as papers, opinions of leaders,
and others. The type of data used is secondary data.

Findings:First,Ontologically, paying zakat is essentially carrying out God's commands, as mentioned in QS.
Al-Bagarah verse 43, "And establish prayer, pay zakat, and bow with those who bow". Moreover, this command
is repeated 82 times in the Qur'an. Apart from that, in the words of the Prophet SAW in a number of authentic
hadiths there is also an order to pay zakat.

Second,Epistemologically, knowledge about zakat is obtained from the Qur'an and hadith, as well as the works
of scholars, such as the law on paying zakat, the conditions for issuing zakat for people who are obliged to tithe
(muzakki) and those who receive it (mustahik), including types of objects that must be subject to zakat.

Third, Byaxiology, the benefits of paying zakat and the consequences of not carrying it out are included in the
words of the Prophet SAW. One of the words of the Prophet SAW regarding the consequences of not paying

zakat, "There is not a people who refuse to pay zakat unless Allah will strike them with a long drought” (HR.

e
222

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————




S

ONA

é ISARC
:1@? INTERNATIONAL SCIENCE AND ART RESEARCH
- __________________________________________________________________________________________________________________________________
At-Thabrani). Zakat has a role in reducing poverty. To increase community economic growth, the role of
BAZNAS is very important. With programs created by BAZNAS such as the development of productive zakat,
it will help increase economic growth. The utilization of zakat is expected to fulfill its function as a means to

overcome social problems.
Originality/value:This case study describes comprehensively the dimensions of zakat in the perspective of Islamic economic

philosophy.
Keywords: Zakat, Philosophy, Islamic Economics
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ABSTRACT

Purpose :This case study aims to explain the economic and philosophical analysis of the criticalism philosophy
of criticalism about the distribution of mattress production in Kedondong Village, Sidoarjo Regency. Sidoarjo by
formulating the following questions: First, what is the flow of criticalism? Second, why is it necessary to use the
flow of criticalism, Third, how is the division of mattress production in Kedondong Village, Sidoarjo Regency?
how is the distribution of mattress production in Kedondong village, Sidoarjo Regency according to the
economics and philosophy of criticalism flow?

Design/methodology/approach : This case study uses a qualitative approach, because data sources and research
results in library research, inductive data analysis, grounded theory (towards the direction of theory building based
on data)

Findings: The first school of criticalism is a theory that criticizes between the notions of rationalism and
empiricism where the two notions oppose each other. The school of criticalism is included in modern philosophy.
According to criticalism, a truth does not need to be doubted or tested because it already has its own boundaries
between rationalism and empiricism. Through the understanding of criticalism, rationalism and empiricism
should merge in order to give birth to a new paradigm that empirical truth must be rational as rational truth must
be empirical.

Second, the argument for the importance of criticalism (1) Able to organize philosophical systems originating
from humans. (2) Affirming the limitations of the ability of human ratios to know the reality or nature of
something; because the ratio is only able to reach the symptoms or phenomena.

Third, known for its quality mattress production, Kedondong Village has also begun to make furniture for people
who have not had the opportunity to take part in mattress production. The production of furniture in Kedondong
Village is more about a place to put mattresses or supporting tools for mattresses. Togetherness and concern

among fellow residents who want to prosper and prosper together are important values here. They still have

e
224

7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA
-, | ! __—_—_————




D ISARC

N INTERNATIONAL SCIENCE AND ART RESEARCH

competition in selling but the attitude of leveling tasks in the production system makes economic stability. With
the increasing existence of mattress production in this village, the progress of Sidoarjo City has also advanced
and the regional economic conditions have also stabilized. As in the science of philosophy regarding the flow of
criticalism which is a combination of rational flow and empirical flow that describes the economic situation of
Sidoarjo regional autonomy into an event where in order to achieve a maximum and advanced goal can be
rationalized with the human mind.

Originality/value : This case study comprehensively describes the Economic Analysis and Philosophy of
Criticalism: Case Study on Production Sharing in Kedondong Village, Sidoarjo Regency.

Keywords : School of Criticalism, Importance of School of Criticalism, Division of Mattress Production

according to economics and philosophy of the school of criticalism
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ABSTRACT

Purpose: Makalah ini bertujuan untuk menjelaskan tentang KH. Abdurrahman Wahid (Gus Dur) : Islam dan Ekonomi
Kerakyatan dengan merumuskan pertanyaan sebagai berikut: pertama, Bagaimana biografi Gus Dur?. Kedua,
Bagaimana Konsep Humanisme Gus Dur?. Ketiga, Bagaimana Islam dan Permasalahan Ekonomi?. Keempat,
Bagaimana Syari’atisasi dan Bank Syariah?. Kelima, Bagaimana Ekonomi Rakyat Atau Ekonomi Islam?
Design/methodology/approach: Makalah ini menggunakan pendekatan kualitatif, sebab sumber data maupun hasil
penelitian dalam penelitian kepustakaan (library research), analisa data secara induktif, teori dari dasar/grounded theory
(menuju pada arah penyusunan teori berdasarkan data).

Findings: Pertama, Kyai Haji Abdurrahman Wahid atau yang akrab dipanggil Gus Dur lahir di Jombang, Jawa Timur
pada tanggal 7 September 1940. Gus Dur adalah anak pertama dari enam bersaudara. la lahir dari keluarga yang cukup
terhormat. Kakek dari ayahnya, K.H. Hasyim Asyari, merupakan pendiri Nahdlatul Ulama (NU). Sementara itu kakek
dari pihak ibu, K.H. Bisri Syansuri, adalah pengajar pesantren pertama yang mengajarkan kelas pada perempuan.
Ayahnya K.H. Wahid Hasyim merupakan sosok yang terlibat dalam Gerakan Nasionalis dan menjadi Menteri Agama
tahun 1949, sedangkan ibunya Ny. Hj. Sholehah adalah putri pendiri Pondok Pesantren Denayar Jombang. Kedua,
Humanisme Gus Dur merupakan humanism Islam yang terkait dengan ajaran Islam tentang keharmonisan dan toleransi.
Menurut Gus Dur umat Islam seharusnya tidak takut terhadap kondisi plural yang ada pada masyarakat modern saat
ini. Ketiga, Kebijakan ekonomi pada masa pemerintahan Abdurrahnman Wahid atau Gus Dur sebagian besar difokuskan
pada pemulihan ekonomi yang terpuruk setelah krisis moneter 1997-1998. Salah satu program kerjanya adalah dengan
melakukan reformasi birokrasi dan meningkatkan efisiensi pemerintahan. Program lainnya termasuk pengurangan
subsidi, privatisasi perusahaan negara, dan peningkatan investasi asing. Namun, program-program tersebut cenderung
gagal dalam implementasinya karena kurangnya dukungan dari parlemen dan korupsi yang masih merajalela di
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pemerintahan. Selain itu, Gus Dur juga dikenal dengan kebijakan luar negeri yang pro-palestina dan anti-AS, yang
membuat hubungan Indonesia dengan negara-negara barat menjadi tegang. Keempat, Syari’atisasi dan Bank Syariah
merupakan Tulisan Gus Dur ketika melihat proses “penyantrian” kaum muslimin di seluruh dunia Islam saat ini.
Kelima, Kebijakan ekonomi yang dilakukan oleh KH Abdurrahman Wahid atau Gus Dur saat menjadi Presiden Rl
beberapa kali membuat IMF gerah. Karena kebijakan ekonomi Gus Dur sepenuhnya berpihak kepada rakyat dalam
rangka membangun kedaulatan dan kemandirian ekonomi, bukan bergantung pada kehendak ekonomi IMF yang
cenderung menjerat. Gus Dur saat itu juga menolak desakan IMF untuk mendapatkan kebebasan membuka supermarket
tanpa batas. Sesuai dengan amanat Peraturan Pemerintah Nomor 10 Tahun 1959 yang digagas NU, Gus Dur menolak
desakan IMF dengan tujuan untuk melindungi usaha kecil dan menengah. Perkembangan ini yang oleh para ekonom
diistilahkan sebagai sebuah economic miracle (keajaiban ekonomi).

Kedua, studi kasus tentang teori ekonomi kerakyatan dalam fokus filsafat ekonomi Islam yaitu mengenai peran bank
syariah menuju terciptanya ekonomi kerakyatan (terkait kasus pada BNI Syariah) yang menunjukkan bahwa BNI
Syariah tidak semata-mata sebuah bank yang berhenti pada pencapaian laba financial saja yang anti riba, namun justru
yang terpenting adalah terciptanya nilai-nilai religiusitas baik bagi karyawannya, pelanggannya, pasarnya dan sistem
kerjanya (hasanah ekosistem). BNI Syariah adalah bank syariah terbaik hal ini terbukti mampu menciptakan pergerakan
ekonomi pada level mikro, oleh karena itu ekonomi kerakyatan menjadi makin terdinamika dengan peran sertanya BNI
syariah. BNI Syariah telah berperan aktif dalam pengembangan ekosistem syariah atau ekonomi halal. Industri halal
memang tengah menjadi fokus pemerintah dalam beberapa tahun belakangan. Dan BNI Syariah telah menggelontorkan
dana Rp. 2,25 triliun ke industri tersebut. BNI Syariah bukan saja persoalan ekonomi yang harus memberi keuntungan
bagi semuanya, namun berkembangnya nilai-nilai islami yang correlated dan integrated pada dataran komunitas terkait
(pimpinan, karyawan, pelanggan, dan segmen pasarnya). Akhirnya ditemukan bahwa BNI Syariah tidak hanya
membatasi pada anti riba namun terbangunnya konsep halal ekosistem. Program-program unggulan yang makin tajam
menohok pasar tak mampu dibendung lagi menjadi sebuah gerakan yang tidak semata-mata sebagai bisnis sebatas anti
riba, namun telah turut melinierkan nilai-nilai luhur yang berbasis agama dengan kehidupan itu sendiri. Insan hasanah,
hasanah banking partner dan halal ekosistem sebagai contoh betapa BNI Syariah sangat serius menjadi yang terbaik.
Originality/value: Makalah ini mendeskripsikan secara komprehensif tentang teori-teori filsafat ekonomi kerakyatan
Islam mengenai pemikiran Kyai Haji Abdurrahman Wahid.

Keywords: Filsafat Ekonomi Islam, Teori Ekonomi Rakyat, Kyai Haji Abdurrahman Wahid, Bank Syariah
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ABSTRACT
Purpose: The purpose is to know the science of tawhid in the process of financial reporting in Islamic banking

institutions. This is so that there is no exploration of tahid values in the reporting.

Design/methodology/approach: Using a qualitative approach, the data taken through the official website of

Islamic banking. The theory used is based on garnd theory.

Findings: Islamic financial institutions from all transactions carried out which are ultimately communicated in
the form of financial statements as a reference to the accumulation of sharia values are contained in the Qur'an
and Hadith as well as policies set by the government and related institutions regarding the operations of Islamic
financial institutions, all of which are manifestations of tawhid values in the financial statements of Islamic
financial institutions.

Originality/value: This aricle illustrates that the disclosure of financial statements must be in accordance with

existing values.

Keywords: Tahuid values, Financial statements, and Islamic banking
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ABSTRACT
Purpose: This paper aims to explain philosophy and human problems (the phenomenon of suicide in human
philosophy) by formulating the following questions: First, what is human philosophy? Second, what causes

humans to commit suicide? Third, How is suicide in the perspective of human philosophy?

Design/methodology/approach: This paper uses a qualitative approach, because the data sources and research

results are in library research, inductive data analysis, grounded theory (towards developing theory based on data).

Findings: First, human philosophy is a branch of philosophy that discusses the meaning of being human. Human
philosophy makes humans as its object of study.

Second, the cause of humans committing suicide is that basically a person commits suicide for a variety of
different reasons, for example: illness (psychological, physical: disability, heartbreak), pressure (economics,
sadness), shame (pregnancy out of wedlock, because poor, ridiculed), excessive boredom, and so on. An
individual committing suicide is also due to unhealthy communication in his social life, in addition to the
community's response which is too minimal or even absent at times when individuals experience difficulties in
life. This situation strongly encourages the individual's desire to overcome quickly on their own problems that
are not heard or heard by others. Communication is actually an important part of human life.

Third, suicide in the perspective of human philosophy is an existential fact of the behavior of a person who
individually has autonomy over his action decisions, does not involve good or bad ethically and right or wrong
religiously. Human philosophy understands other people (other individuals) as partners. This is a form of self-
awareness that no individual is absolutely independent. Life's problems faced are not solely personal matters, but
one must realize that every problem always involves other people/circumstances/things outside of oneself. Human
philosophy insists that after all humans are unique creatures. He is able to actualize himself through his cognitive,
affective, and psychomotor aspects. By using language, he is able to communicate his desires, which are
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sometimes incomprehensible to others. Suicide is one of the languages used by suicide perpetrators to express
their despair at the problems that have been engulfing them all this time. Unfortunately, people are not able to
capture this language wisely. Suicide is only interpreted as a stupid and misguided act.

The point is to think more carefully if someone wants to attempt suicide. There are many consequences, many
problems that will arise after committing suicide, and of course the image of the human being is considered ugly
by the wider community.

Originality/value: This paper comprehensively describes the relationship between philosophy and humanitarian
issues towards the phenomenon of suicide.

Keywords: Philosophy, Human Philosophy, Suicide
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ABSTRACT
Purpose: This case study aims to explain the Case of Jeera Foundation Monopoly on Cooperative and Canteen

Business in Several Large Indonesian Prisons.

Design/methodology/approach: This case study using a qualitative approach, because of data sources and
research results in library research, inductive data analysis, theory from the basis / grounded theory (leading to
the direction of compiling theories based on data).

Findings: Jeera Foundation is a non-profit organization owned by Yamitema Laoly as Chairman and CO Founder
of PT Natur Palas Indonesia. Jeera runs a business training in photography, music, making woven bags, bag
accessories, clothing creations, paintings, bracelets, and producing coffee in collaboration with prisons and then
marketed to the public. Jeera was involved in a monopoly business case by entering into a cooperation agreement
with Malang Class 1 Prison to take over all economic business activities in the prison (such as cooperatives,
canteens, shops, and so on). Under the deal, Jeera will provide compensation of 220.3 million to the prison
cooperative. But without a clear context, there was a revision of compensation costs from $220.3 million to $128.8
million. PT Natur Palas as a Jeera Foundation company is known to have carried out various kinds of monopoly
business in several large prisons including the e-money program in Malang Class 1 Prison, the creation of canteens
in Kembang Kuning Prison, digital payments in Cipinang Prison, narcotics prison and Nusakambangan permisan
prison. Monopoly crimes committed by PT Natur Palas Indonesia can create high economic costs, resulting in
prisoners having only two options, namely burdening their families or being involved in crime syndicates in
prisons. Of course, the monopoly business carried out by PT Natur Palas Indonesia is included in fraudulent
activities in Ibn Khaldun's market mechanism theory. Ibn Khaldun's theory of market mechanism states that the

government's role in the market mechanism is by providing leeway to market activities, providing ease of
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facilities, and removing barriers to trade or intervesibe as well as regulations from the government that linktraders
Originality/value: Explaining the Case of Jeera Foundation Monopoly on Cooperative and Canteen Business in

Several Large Indonesian Prisons
Keywords: Ibn Khaldun, Theory Philosophy Economy, Monopoly
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ABSTRACT

This study aims to determine the feasibility of developing The Gendhis Kids Store business in terms of market and
marketing aspect, legal aspect, technical and technological aspect, management and human resource aspect, and financial
aspect. In this study, the analytical method used id descriptive qualitative analysis method, namely the method used to
measure business feasibility at Gendhis Kids Store. Data collection was carried out using interview techniques and direct

observation at the research location. The result of this study indicate that The Gendhis Kids store is very good to continue.

Keywords: Market and Marketing Aspects, Legal Aspects, Technical and Technological Aspects, Management and
Human Resources Aspects, Financial Aspects
INTRODUCTION

The clothing business is one type of business that never goes away at any time. Because, clothing products
are always needed both from children to adults. The increase in human growth also influences the level of need

for clothing which continues to increase from time to time.

Currently, many are starting or even developing businesses, especially in the field of clothing with internet
technology media. There have been many clothing entrepreneurs who trade via online shops with attractive photos
and models. On the other hand, the weakness of online buying and selling is that the goods being sold only have
a similarity level below 100% and often disappoint buyers. Starting from clothing models that don't match the
image to clothing materials that are far from consumer expectations. However, the advantage is that many online
shop lovers like to shop online because the prices are much cheaper than offline store prices.

One of them is the Gendhis Kids Shop, where this business was started in 2018 until now even the Gendhis

Kids Shop can develop its business. All because Gendhis Kids Store is well known for its good quality clothes.
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Gendhis Kids Store is a company engaged in children's clothing. Seeing the considerable potential for online
shopping, Gendhis Kids Store wants to reach a broad market by using buying and selling sites and other online
media to market their products.

Research from Tarina Anggraeni (2018) entitled Feasibility Study for POSSO BELENZO BUSINESS
DEVELOPMENT shows that the company meets the eligibility criteria and this business is feasible to run. While
research from Auryn Eca Apricia, et al (2022) entitled "TriftOlogy.blt" Business Feasibility Analysis shows a
thrift business that is considered feasible based on market and marketing, technical and technological,

management and human resources, legal, environmental and financial aspects .

A feasibility study is also called a feasibility study which is a consideration in making a decision, whether to
accept or reject a business/project idea. A business feasibility study is an activity to assess the extent to which
benefits can be obtained in carrying out a business activity/project. A feasibility study is needed to be used as a
consideration in the feasibility of developing this business. The purpose of this research is to find out how feasible
the Gendhis Kids Store business is in order to be sustainable and compete with its competitors in terms of market
and marketing aspects, legal aspects, technical aspects, management and human resources aspects, and financial

aspects.

1. RESEARCH METHODS

The research method used is descriptive qualitative analysis. namely the method used to measure the
feasibility of a business in the Gendhis Kids Store. The technique used is the interview method with the owner

and employee of the Gendhis Kids Store.

2. RESULTS AND DISCUSSION
o RESEARCH RESULT
The gendhis Kids store prioritizes customer satisfaction both from the products offered to customer service.

thus attracting consumers to return to the gendhis kids store

o DiscussioN
The discussion section describes the results of data processing, interprets the findings logically, links them to

relevant reference sources. Contains specific or unique findings from research results. Possible follow-up

activities can also be presented in this section

A. MARKETING ASPECT ANALYSIS
1. ANALYSIS OF CONSUMER INTEREST

Consumer interest in Gendhis Kids Pekajangan shows satisfaction with the types and variety of goods offered.

Prices that match the quality of goods are one of the factors of customer satisfaction. Apart from the offline shop
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on JI. Pekajangan No. 134 and an open booth at the Gemek Bebek field, Gendhis Kids also opened a platform for
several e-commerce sites. Where the suitability of the image with the original is a priority for Gendhis Kids

consumer satisfaction.

2. COMPETITOR ANALYSIS
A strategic location because it is on the edge of the main road is one way to attract more consumers. On the other

hand, there are also many competitors or similar businesses not far from the vicinity of the Gendhis kids store.
Of course this is a challenge for business owners to survive and always develop their business. For this, Gendhis

Kids always evaluates both in terms of service and marketing.

3. SEGMENTATION ANALYSIS, TARGET MARKET AND MARKET POSITION (STP)
1. Segmentation

Market segmentation is a strategy for mapping target consumers based on characteristics, wholeness, or
behavior. In other words, Gendhis Kids is able to find out which target consumers are right for their business. Judging
from behavioral segmentation, most consumers of Gendhis Kids know that the goods offered are brand quality goods
but are sold at the price difference offered in supermarkets. Of course this is very influential on consumer repurchase

decisions.

On the other hand, there is a geographical aspect, namely the grouping of consumers according to location
aspects. Choosing a strategic location is the key to attracting more consumers. Gendhis Kids opened an offline store
on JI. Pekajangan No. 134 and Booth every Sunday and Friday in Gemek, on those days Gemek is always crowded

with people, both from inside and outside Pekalongan.

2. Target Market
The target market is a group of people who are considered to be buying a product or service that we offer.

The target market for Gendhis Kids is young mothers

Position

The positioning of Gendhis Kids is to become a place to buy branded children's clothing at affordable prices.
Apart from that, Gendhis Kids also often provides promos/discounts to consumers. Good service is a top priority
at Gendbhis Kids.

4. MARKETING MIX ANALYSIS
a. goods/services products
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The products offered by the Gendhis Kids store are children's clothing, ranging from tops, dresses, skirts,
leggings, and suits, both for women and men. From 1 month to 5 years old. The goods offered are also of two quality
materials used, namely imported and local. So that it can be adjusted to the budget of each consumer.

b. Value

a. Benefits of goods/services products for society

A place that is close and easily accessible both from the village and from outside (the highway).

b. Selling price

The selling price is set based on market prices and adjusted to the quality of the goods.

C. Promotion

The promotion used by Gendhis Kids is by purchasing 3 pcs 100,000 and Social Media Marketing. Because
promotion on social media is considered effective and efficient. Many of Gendhis Kids' target market use social
media, for example Instagram, Facebook and E-Commerce such as Shopee, etc.

d. Distribusi

Distribution can be done directly or through courier service intermediaries for remote/online purchases.

B. Legal Aspect

According to the expert on legal aspects, the required document service business licenses are NPWP,
SIUP and TDP. To make SIUP and TDP, a company establishment deed drawn up by a notary is required. The
projection of this research is for the next 3 years, in the next 3 years Gendhis Kids will be able to complete the
required documents in the legal aspect, because the making of the Company's Establishment Certificate, SIUP and

TDP can be completed in less than 3 years

C. Technical and Technological Aspects

According to experts, good features or content for fashion websites are educational content about fashion
so consumers understand and trust Gendhis Kids more. According to experts, a good website for the fashion
business is a busy website, so that Gendhis products will attract consumers.

D. Aspects of Management and Human Resources

Gendhis Kids itself has 2 employees with 8 hours of work, starting from 10 am - 6 pm. Gendhis Kids is
open every Monday - Saturday and closed on Sundays. for the specifications, namely a minimum of high school /
vocational / equivalent education and an understanding of the online business world

Working hours between 1 employee and other employees are the same. This means that there are no
shifts / changes in working hours. Employee wages are 1,000,000/person and are paid every 2 weeks or 500,000/2
weeks. In addition, a meal allowance of 15,000 / day is also provided.
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E. Financial Aspect

The initial capital to open a Gendhis Kids Store is IDR 30,000,000. The average daily sales are direct
purchases of <4 pcs with a nominal value of IDR 35,000 — IDR 100,000 while online purchases are >4 pcs with a
nominal value of IDR 50,000 — IDR 100,000. The estimated combined offline and online revenue for Gendhis
Kids is IDR 1,000,000/day.

The Gendhis Kids store, which is located on the side of the main road, is also a rental shop. Which the
owner has to pay IDR 10,000,000/6 months or the equivalent of IDR 1,600,000/month

0 -30.000.000 -30.000.000
1 45.700.000 15.700.000
2 50.575.000 66.275.000
3 49.859.000 116.170.000

PP = 30.000.000 / 45.700.000 X 1 year

PP = 0,65 X 12bln = 7.8 month
PP =8 month

In the normal scenario, the payback period is 8 months, which means that the initial investment issued by the

company will return after 8 months of running the company under an optimistic scenario.

Net Present Value

NPV Tahun | D.F (0,1875) Arus Kas PV dari Arus
Kas
2018 0,842 -30.000.000 -25.260.000
2019 0,709 45.700.000 32.401.300
2020 0,597 50.575.000 30.193.275
2021 0,502 49.859.000 25.029.218
Total 62.363.793
Investasi 30.000.000
NPV 32.363.793
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The NPV calculation above explains that for a period of 3 years the Gendhis Kids Store can return the capital

spent on the investment. Investing in an optimistic scenario is feasible because the NPV > 0.

IRR

tahun Arus kas R=0,76 R=0,77
2018 -30.000.000 0,56 16.800.000 0,56 16.800.000
2019 45.700.000 0,32 14.624.000 0,31 14.167.000
2020 50.575.000 0,18 9.103.500 0,18 9.103.500
2021 49.859.000 0,10 4.985.900 0,10 4.985.900
Total 45.513.400 45.056.400
Investasi 30.000.000 30.000.000
NPV 15.513.400 15.056.400

The assumption used is that the value of is obtained from the trial and error method
P1=76%
P2=77%
C1=15.513.400
C2 =15.056.400
IRR=P1-C1XP2-P1/C2-C1
IRR =76 -15.513.400 X 77 — 76 / 15.056.400 - 15.513.400
IRR =78,2%
The IRR value shows 78.2% while the eligibility criteria for this study is 21.8% which is based on credit
interest rates. These results indicate that based on the IRR calculation, the investment made by Gendhis Kids

Store is feasible, because IRR > interest rate.

If it is estimated, the net income of the gendhis Kids shop is greater than the expenses. And in terms of marketing,
legal, technical and technological aspects, management and HR aspects, as well as financial aspects, it can be said
that Gendhis Kids is good for development.

3. CONCLUSION

A feasibility study is also called a feasibility study which is a consideration in making a decision, whether to
accept or reject a business/project idea. Gendhis Kids Store is a company engaged in children's clothing. when
viewed from marketing, legal, technical and technological aspects, management and HR aspects, as well as financial

aspects, Gendhis Kids can be said to be worthy of development.
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ABSTRACT

This study aims to analyze the feasibility study of medium, small and micro businesses in the type of
Njajankuy meogja shop business. The Njajankuy meogja shop business located at Jalan Kusuma Bangsa No 4B
Panjang Baru, North Pekalongan is a shop that serves a variety of Korean dishes such as Mini Tteokbokki, Korean
Spicy Ceker, Odeng Tteokbokki, Odeng Gochujang, Jjangmyeon, Omellete Tteokbokki, and Ramen Tteokbokki.
The method in this study uses the interview method conducted with the owner of the Njajankuy meogja shop
business and some of his customers. Data is presented according to the results of interviews in the form of a feasibility

analysis of market and marketing aspects.

Keywords: UMKM, Korean Street Food, Business Feasibility Study
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ABSTRACT

Purpose: This article aims to provide an understanding of the contribution of BMT in empowering the economy
of rural communities through an Islamic economic approach by formulating the following questions: First, what
are the basic concepts and principles of Islamic socio- economic movements and their relevance in the rural
context? Second, what are the strategies and innovations carried out by BMT in expanding the range of services
and increasing operational effectiveness? Third, what is the role of BMT in providing microfinance and financial

access to rural communities in Sragen Regency?

Design/methodology/approach: This paper uses a qualitative approach, because the data sources and research
results are in library research, inductive data analysis, grounded theory (towards the direction of developing a

theory based on data).

Findings: First, the basic concepts and principles of the Islamic socio-economic movement and their relevance
to rural areas by growing and developing BMTs as Islamic economic institutions are evolutionary in rural areas
of Sragen Regency. There are three phases of formation and growth, namely: (1) The pilot phase and the formation
of BMT. (2) As a new development and formation phase that began around 2005. (3) The entry of BMT with the
head office is outside Sragen Regency. They expanded to Sragen Regency because they saw a large economic
potential for the growth and development of BMT. Second, the strategy carried out by the BMT of the Islamic
socio-economic movement in order to develop businesses for those who are already established and the formation
of new BMTs from several mosque activists, and general community groups who see promising economic
potential in the villages of Sragen Regency. At this stage, BMTs that were already established in the first phase
developed their potential in other sub-districts by opening branches. They try to strengthen the internal institutions
and mobilize members or users of BMT products. Institutional strengthening is carried out by collaborating with
established BMTs. They learn from those who are already established, by holding education and training for
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administrators by inviting figures from established BMTs. Third, the role of Baitul Maal Wa Tamwil (BMT) to
grow and develop in various sub-districts in Sragen Regency is an indicator of the pervasiveness of the Islamic
economic system in rural areas. However, in principle the implementation of the economic system in BMT
practice is still at the level of khilah or trickery. The current role of the BMT is at the khilah level, in practice its
business is still in order to avoid usury. Buying and selling (murabahah) is an easy practice to carry out. As a
result, the majority of transactions in BMT 60% - 70% are buying and selling (murabaha). In the process of buying
and selling, BMT can take advantage. Even though the essence of Islamic economics is not murabaha, but
mudharabah and musyarakah. BMT has not been able to fully apply these principles because the level of
understanding of shari‘ah is still lacking in managers, and risk management is not yet willing to take risks due to
the application of these principles. They still see that the risk of applying the principles of mudharabah and
musyarakah is still high.

Originality/value: This paper describes the importance of the role of BMT in Islamic socio-economic movements

in rural areas.

Keywords: Baitul Maal Wa Tamwil (BMT), Islamic Social Economic Movement, Economic Potential, and
Economic System
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ABSTRACT

The food and beverage or culinary sector is one of Indonesia's fastest-growing creative sectors. The food and
beverage industry currently makes up the biggest sector of the Indonesian economy. Indonesia therefore has a lot
of promise in the culinary industry. As a result of the culinary industry's fast expansion in Indonesia, an increasing
number of restaurants, cafes and eating establishments are springing up there. There are many new restaurants in
Indonesia. The purpose of this study is to identify and evaluate the opportunities for Jeroek Purut Steak n Foods'
food and beverage company profile. The store is located in Kajen, the district of Pekalongan's administrative
center. Market aspects and marketing aspects using the marketing mix are the 2 aspects that have been studied
(4p). Using these issues and justifications as a foundation, the author is concerned in researching the Business
Feasibility Study Analysis of Jeroek Purut Steak n Foods Kajen Outlet based on these issues and answers. By
observing the condition of the store and also interviewing the owner and customers who serve as a source of

additional information about the business, this research method uses a qualitative descriptive.

Keywords : food and beverage, culinary, Market

1.INTRODUCTION

Culinary is a type of creative industry that originates from the utilization of individual creativity, skills and
talents in creating prosperity and employment for the community. The creative industry makes a good contribution
to Indonesia. Indonesia has various types of culinary that are different in each region. This makes Indonesia has
a promising potential in the culinary field. Indonesia has a variety of culinary delights, ranging from traditional
cuisine to foreign cuisine. Each region has its own uniqueness in preparing its dishes, that's why Indonesia is

famous for its various culinary delights.

The Food and Beverage industry sector is one of the business sectors that continues to experience growth. As

the population growth in Indonesia increases, the volume of demand for Food and Beverage continues to increase.
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The tendency of the Indonesian people to enjoy ready-to-eat food has led to the emergence of many outlets and
even new companies in the food and beverage sector, one of which is Jeroek Purut Steak n Foods Kajen.

Jeroek Purut Steak n Foods kajen is a Food and Beverages outlet that serves a variety of menus, one of which
is a chicken and beef steak menu which is a modern lower middle class menu for Gen-Z such as students, there
is also a middle to upper class menu of Grilled Ribs. This menu is also often in demand by customers aged 30
and over. The location of the outlet which is quite strategic because it is not far from one of the well-known
campuses in Pekalongan is an advantage in this outlet marketing technique that is interesting to study.

According to Suliyanto (2010: 3), "Business feasibility study is research that aims to decide whether a business
idea is feasible or not. A business idea is declared feasible if the idea can bring greater benefits to all parties
compared to the negative impacts it causes. This is also reinforced by Kasmir and Jakfar (2003), "Business
Feasibility Study is an activity that studies in-depth tools about an activity or business to be carried out, to

determine whether or not a business is feasible."

Based on the discussion above, the researcher is interested in conducting research on "Analysis of the
Feasibility Study of the Jeroek Purut Steakn n Foods Kajen Outlet Business". By conducting this research, it is
hoped that it will help owners develop the business by paying attention to all aspects of feasibility.

2.RESEARCH METHODS

This research used a descriptive research type with interviews with entrepreneurs or outlet owners of Jeroek
Purut Steak n Foods Kajen, by observing the condition of the store and also interviewing consumers who came

as a source of further information about the business.
3.RESULTS AND DISCUSSION

3.1.RESEARCH RESULT

The results of research conducted on the Food & Beverage business such as the Jeroek Purut Steak n
Foods Kajen outlet state that this business uses the 4P (Product, Price, Promotion, Place) marketing method . This
is evidenced by the variety of products at affordable prices following the target market for this business, namely
students and lecturers from campuses that are located not far from the outlets, as well as the surrounding
community. The minimal number of Food & Beverages business competitors around target market locations such

as Jeroek Purut Steak n Foods is an opportunity to attract consumer interest in contemporary food.

3.2.DI1SCcUSSION

Feasibility Analysis of Market and Marketing Aspects
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1.Market Shape

The form of the producer market for the Food & Beverages business of Jeroek Purut Steak n Foods Kajen is a
perfectly competitive market. The selected consumers are the sales market through direct sales, because this
business has a fixed production site for marketing its products.

2.Competitor

So far, Jeroek Purut Steak n Foods has very few competitors, this is a great opportunity for owners to get and
keep customers.

3.Market share

The Jeroek Purut Steak n Foods business market share is quite broad, namely students, lecturers and the
community in the Kajen city area.

4.Marketing Mix (4p)

a. Product:

Jeroek Purut Steak n Foods has quite a large menu, ranging from chicken and beef steak (sirloin) with processed
crispy and grilled flour, mandarin fried rice dishes and specials that are different from fried rice in general,
spaghetti noodles with chicken and meat toppings. , and a special menu of economy and premium grilled ribs.
Not only heavy meals, there are also drinks and snacks. Iced tea , iced coffee lemon tea, orange juice and
milkshakes are the drinks of this business. Not inferior to the trend with the main menu, snacks also have
contemporary menus such as french fries, dim sum, crispy tofu and pickled fruit.

b. Price :

The price for the Jeroek Purut Steak n Foods menu is relatively cheap compared to other Foods & Beverages
businesses. For the main menu, there is Chicken Crispy Steak priced starting at 13 thousand rupiahs, to the
heaviest menu, there are premium grilled ribs with a price of only 40 thousand rupiahs. These prices can be
considered cheap when compared to other cafes/restaurants.

Place:

Jeroek Purut Steak n Foods business product placement is available offline and online marketing. For offline
marketing, it takes place at Kajen outlets, assisted by promotions on the Gofood application and Facebook
Marketplace for online marketing.

Promotion:

Jeroek Purut Steak n Foods is promoting through social media Facebook Marketplace and Instagram, considering
that the Kajen sub-district area is quite large, it can be concluded that some Kajen people still don't understand
this outlet. As the Islamic holidays approach, Jeroek Purut Steak n Foods also holds a promo package menu,

which is promoted with a visual design that is quite attractive and easy to understand.
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4.TO CONCLUSION

Market and marketing analysis shows that business prospects in the culinary field, namely Jeroek Purut
Steak n Foods, are quite good, this can be seen from a fairly good marketing mix strategy by paying attention to
sustainable 4p , starting with interesting and contemporary product variations wrapped at affordable prices
according to marketing targets , as well as strategic outlet placement along with a promo package menu that

comlements business feasibility aspects.
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ABSTRACT

Not so long ago, 3D printing with metal was limited to the industrial sector. All of that has altered now that some
forms of metal 3D printing can be performed on desktop printers that are broadly accessible, and those costs have
decreased for other forms of metal 3D printing. Additionally, there are more businesses on the market, which
increases pricing competition and encourages continuous innovation. Actually, there are ten different techniques
to 3D print metal. Here, whether you're going to buy a 3D printer or utilize a service, we cover the least expensive

ways, the fastest ways, the most precise ways, and all you need to know to choose the best approach for your use.

Introduction

Ever since 3D printing emerged in the 1980s, it has revolutionized our society. Businesses use it for a variety of
reasons, from creating replacement parts to entirely new products. However, many consumers are now turning to
3D printing as a hobby or side hustle.

Thankfully, the 3D printing process is actually pretty simple once you understand it. If you are considering 3D
printing for personal or business use, follow this guide to 3D printing for beginners.

What is 3D Printing?

In simple terms, 3D printing uses a process known as additive manufacturing. It allows people to create complex
parts and objects layer by layer using a 3D modeling software program. 3D printing allows anyone, including
companies and consumers, to create anything at a fraction of the cost and time it would normally take.

Some of the objects that can be created are toys, prosthetic limbs, plane parts, and more. Let your imagination
run wild! Depending on whether you're printing with metal filament, metal powder, or metal wire, there are
around ten different ways to 3D print metal items. Even more material alternatives include metal-infused
polymers, metal rods, and metal pellets, which all produce parts with various characteristics.

Technologies for 3D printing metal

e Metal Filament Fused Deposition Melting (FDM)

e Laser Powder Bed Fusion (LPBF)

e Electron Beam Powder Bed Fusion, aka Electron Beam Melting (EBM)
e Metal Binder Jetting
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e Wire Arc Additive Manufacturing (WAAM)

e Laser Directed Energy Deposition (Laser DED)

e Electron Beam Directed Energy Deposition (eBeam DED)
e Micro Metal 3D Printing

e Cold Spray

e Molten Direct Energy Deposition

History

3D printing technology has been around since the 1980s, it was not until the early 2010s that the printers became
widely available commercially. * The first working 3D printer was created in 1984 by Chuck Hull of 3D Systems
Corp. * Since the start of 21st century there has been a large growth in the sales of these machines, and their price
has dropped substantially. « According to Wohlers Associates, a consultancy, the market for 3D printers and

services was worth $2.2 billion worldwide in 2012, up 29% from 2011.

Material data sheet

EOS Maraging Steel MS1 is a tool steel powder intended for processing on EOS DMLSTM systems. This
document provides information and data for parts built using EOS Maraging Steel MS1 powder (EOS art.-no.
9011-0016) on the following system specifications:
- EOS DMLSTMEOQOS M290 system

- Ceramic blade (2200-3013)

- Grid nozzle (2200-5501)

- Nitrogen atmosphere

- [IPCM extra sieving module with 63 pm mesh recommended
- EOSYSTEM:

- EOSPRINT v 1.5 (Build9) or higher

- HCS v 2.5.22 or higher

- EOS Parameter set: MS1_ 040 FlexM290 200

Description

Parts built in EOS Maraging Steel MS1 have a chemical composition following US classification 18% Ni
Maraging 300, European 1.2709 and German X3NiCoMoTi 18-9-5. This kind of steel is characterized by having
very good mechanical properties, and being easily heat-treatable using a simple thermal age-hardening process to

obtain excellent hardness and strength. Parts built from EOS Maraging Steel MS1 are easily machinable after the
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building process and can be easily post-hardened to more than 50 HRC by age-hardening at 490 °C (914 °F) for
6 hours. In both as-built and age-hardened states the parts can be machined, spark-eroded, welded, micro shot-
peened, polished and coated if required. Due to the layerwise building method, the parts have a certain anisotropy,
which can be reduced or removed by appropriate heat treatment — e.g. solution treatment at 940 °C (1724 °F) for

2 hours
Modeling

3D printable models may be created with a computer aided design (CAD) package or via 3D scanner. The manual
modeling process of preparing geometric data for 3D computer graphics is similar to plastic arts such as sculpting.
3D scanning is a process of analyzing and collecting data of real object; its shape and appearance and builds
digital, three dimensional models. Both manual and automatic creation of 3D printable models is difficult for

average consumers.
Printing

To perform a print, the machine reads the design from 3D printable file and lays down successive layers of liquid,
powder, paper or sheet material to build the model from a series of cross sections. These layers, which correspond
to the virtual cross sections from the CAD model, are joined automatically fused to create the final shape. The
primary advantage of this technique is its ability to create almost any shape or geometric feature.

Applications
Industrial use:

Rapid Prototyping — in these generally larger machines use powdered metals, casting media (e.g. sand), plastics,
paper or cartridges are used for rapid prototyping by universities and commercial companies.

Rapid Manufacturing —Advances in RP technology have introduced materials hat are appropriate for final
manufacture, which has in turn introduced the possibility of directly manufacturing finished components.

Mass Customization —Companies have created services where consumers can customize objects using simplified
web based customization software.

Mass Production —The current slow print speed of 3D printers limits their use for mass production, to reduce this

overhead, several fused filament machines now offer multiple extruder heads.

DOMESTIC AND HOBBYIST USE:

Clothing — 3D printing has spread into the world of clothing with fashion designers experimenting with 3D-

printed shoes and dresses.
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3D Bio- Printing —3D bio-printing technology has been studies by biotechnology firms for possible use in tissue

engineering applications in which organs and body parts are built using inkjet techniques.

3D printing for implant and medical device — 3D printing has been used to print specific implant and device for
medical use. In March 2014, surgeons in Swansea used 3D printed parts to rebuild the face of a motorcyclist who
had been seriously injured in a road accident. 3D printing services —Some companies offer on-line 3D printing
services open to both consumers and industries. Such services require people to upload their 3D designs to the

company website.

Fig. 1: 3D print

Leterature

El. Hafhawi M, Mysara M. Recurrent Neural Networks and Soft Computing. Rijeka: Intech; 2012.
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SEAWEED FARMING: AN EMERGING SOLUTION FOR FOOD SECURITY, CLIMATE CHANGE
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ABSTRACT
Seaweed farming is the cultivation of macroalgae for various purposes, such as food, feed, biofuel,

bioplastics, and bioremediation. It is one of the fastest-growing sectors of aquaculture, with a global production
of over 30 million tons in 2018. Seaweed farming has multiple benefits for the environment and society, as it can
provide food and nutrition security, mitigate climate change by sequestering carbon and reducing greenhouse gas
emissions, enhance ocean health by improving water quality and biodiversity, and create livelihood opportunities
for coastal communities. However, seaweed farming also faces several challenges, such as environmental
impacts, social conflicts, regulatory barriers, and market limitations. This review paper aims to provide an
overview of the current status, trends, and prospects of seaweed farming, as well as the opportunities and
challenges for its development and scaling up. It also discusses the potential of biotechnology to improve seaweed
production and quality, and the role of policy and governance to support a sustainable seaweed industry. The
paper concludes with some recommendations for future research and action to foster seaweed farming as an

innovative solution for ecology and society.

Keywords: seaweed, aquaculture, biotechnology, sustainability, ecosystem services

EE———,—————
251
7. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 03-04 JUNE 2023, ANKARA



https://orcid.org/0000-0002-3830-4232
https://orcid.org/0000-0002-6132-6288

ISARC

INTERNATIONAL SCIENCE AND ART RESEARCH

CHARACTERISTIC INVESTIGATION OF TWO-PHASE FLOW ACROSS AN ORIFICE
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ABSTRACT

Two-phase flow through orifice are experienced in several industrial facilities. Among them, we can note, flow
behaviour through the rupture discs, in the engineering of safety systems for chemical plants, leakage in vessels
and ruptured pipelines, in electricity production units, two-phase flow monitoring with a throttle valve on
petroleum industry platforms, The process of desalination in several flashing stages and the measurement of two-
phase flows.

Experimentations were conducted on a two-phase air-water flow across an orifice fitted in a pipe of 34 mm in
diameter positioned vertically. Time series of void fractions were determined as at nine different locations, three
of them before and six after the orifice, by means of the conductance probe sensors. A set of six orifices combining
two opening areas and three thicknesses, together with a multi-hole orifice were used. Air and water superficial
velocities ranged from 0.02 to 4 ms-1 and 0.21 to 0.91 ms-1 respectively. Analytical techniques have been
employed to investigate the impact of orifice on the flow pattern such as, the Probability Density Function (PDF),
the Power Spectral Density (PSD) of the void fraction time series and the cross-correlation from subsequently
two adjacent probes. It has been revealed that the ratio of the orifice to the pipe diameter and orifice thickness
have a larger effect on the bubbly flow than the other flow patterns. The PSD analysis shows a persistence of the
two-phase flow frequency across the orifice for both bubbly and slug patterns above and below the orifice.

Keywords: Flow metering, Air-water flow, Void fraction, Conductance probe technique.
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TUNUS'TAKI SCARABAEINAE ALTFAMILYESININ INCELENMESI, OZEL SCARABAEUS
SEMIPUNCTATUS VAKASI (FABRICIUS, 1792)

Doktor Imen LABIDI

Tunis el manar {iniversitesi, Tunus Fen Fakiiltesi, Tunus, biyoloji boliimii
Profesor Said NOUIRA

Tunis el manar {iniversitesi, Tunus Fen Fakiiltesi, Tunus, biyoloji boliimii

OZET

Tunus'un coprophag bocek faunasi lizerine yapilan calisma, Scarabaeinae alt ailesinin bilinen faunanin %9'uyla
en az bol olan alt familya oldugunu gosterdi. 3 cins ve 7 tiir ile temsil edilir, bunlardan 2'si Tunus'ta dagitilir, 4
tiir kesinlikle kuzey tiirii ve 1 kesinlikle giiney tiirii. Nadirdirler ve %3,77 ila %4,71 arasinda degisen %CF
sunarlar, nakit Nadir (%5'e kadar mevcudiyet) olarak temsil edilirler. Bu tiirler, 20. yiizyilin son yarisindan bu
yana hem cografi yerlesim alan1 hem de popiilasyon biiyiikliigii agisindan son zamanlarda ve dnemli bir diisiis
yasamis gibi goriinmektedir. Dagilimlari genellikle kesiklidir, aslinda, Bu alt familyaya ait bazi tiirler cok 6zeldir
ve kiyt kumullarinda yasayan Scarabaeus semipunctatus (Fabricius, 1792) gibi habitat tercihlerine sahiptir, yogun
sehirlesme ve altyapidan kaynaklanan habitat kaybi ve bozulmasindan muzdariptir, Tunus'ta bu durum
baglantilidir. kuzey kiy1 bélgesinde, bu tiir [IUCN kirmizi listesine gore savunmasiz olarak siniflandirilmistir ve
0zel koruma statiisii verilmelidir.

Anahtar Kelimeler : coprophag bocek faunasi- Scarabaeinae- Tunus- diisiis- Scarabaeus semipunctatus
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STUDY OF THE SCARABAEINAE SUBFAMILY IN TUNISiA, PARTICULAR CASE OF
SCARABAEUS SEMIPUNCTATUS (FABRICIUS, 1792)

Dr Imen LABIDI
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Professor Said NOUIRA

Tunis el manar university, Faculty of Sciences of Tunis, Tunisia, biology department

ABSTRACT

The study of the coprophagous beetle fauna of Tunisia showed that the Scarabaeinae subfamily is the least
abundant with 9% of the known fauna. It is represented by 3 genera and 7 species, 2 of which are distributed
throughout Tunisia, 4 species are strictly northern species and 1 strictly southern species. They are rare and present
CF% which vary from 3.77% to 4.71%, they are represented as cash Rare (presence up to 5%). These species
seem to have undergone a recent and considerable decline both in terms of geographic area of occupancy and
population size since the last half of the 20th century. Their distribution is often disjoint, indeed, Some species of
this subfamily are very specific and have preferences habitat like Scarabaeus semipunctatus (Fabricius, 1792)
inhabiting coastal dunes suffers from habitat loss and degradation resulting from intensive urbanization and
infrastructure, in Tunisia it is linked to the northern littoral zone, this species is classified as vulnerable according
to the list IUCN red and should be given special protection status.

Keywords: coprophagous beetle fauna- Scarabaeinae- Tunisia- decline- Scarabaeus semipunctatus
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ABSTRACT

The people in the world cannot deny the fact that our world has got a vast transformation in terms of technology.
Human works are replaced by technology. From walking with bare foot to driving vehicles, from writing letters
to texting online through mails, from human intelligence to artificial intelligence and robotics, the world is
witnessing a lot of change. One of the important daily need is transportation. There are new discoveries made for
an easy driving. One such thing is having an automatic rain sensor wiper system. Usually, when a person is driving
and it rains all of a sudden, the person will have to manually operate the wiper. At this fraction of seconds, he/she
will have their concentration turned towards another job due to which occurs a disturbance in driving and probably
lead to an accident. An automatic rain sensor will be able to detect the fall of a rain drop due to which it operates
by itself and wipes the glass of the vehicle. This would prevent the driver from spending time in operating the

wiper and hence, ensures safe and easy driving especially during rainy days.
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UTILIZATION OF POLYSACCHARIDES FOR GENE DELIVERY: ADVANCES AND
PROSPECTIVE

Bilkisu Ibrahim GONI

Sonali SUNDRAM*

Rishabha MALViYA

Department of Pharmacy, School of Medical & Allied Science, Galgotias University, Greater Noida, Uttar Pradesh, India.

ABSTRACT

Advances in nanotechnology have allowed for the development of systems that can transport medicinal
compounds to their target sites in the body, ushering in new, state-of-the-art methods for administering drugs and
genes. There has been a concerted attempt to create nanomaterials that can be utilized for passive or active
targeting and that are also biodegradable, biocompatible, and have few detrimental effects. Because
polysaccharides provide many reactive groups, they could be used to coat the surface of nanoparticles, allowing
for more specific targeting. The mucoadhesive properties of polysaccharides, on the other hand, can be exploited
to lengthen the time that delivery systems spend at the absorption site. Using them to transport drugs or genes
raises questions about their viability, safety, and efficacy. This article provides an overview of the chemical and
physical properties of polysaccharides that have found special value in biomedical applications and goes on to
address the latest findings in the design of polysaccharide-based nanoparticles for gene delivery.

Keywords: Polysaccharides; gene delivery; alginate; chitosan; natural polymer; hydrogel; targeted therapy
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GENOME PRIVACY-PRESERVING MACHINE LEARNING

Priyanshi GOYAL"
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ABSTRACT

Nowadays, machine learning (ML) methods are frequently utilized to solve computational issues in a variety of
fields. To recognize intricate data patterns in biomedicine, ML is increasingly required due to the exponentially
expanding volumes of experimental data. However, because biomedical data is frequently regarded as sensitive,
the privacy of the people whose names are on the data is at risk. Traditional approaches to risk reduction, such as
anonymization and pseudonymization, are not always appropriate and are only partially effective. Alternative
privacy protection strategies, such as secure multiparty computation and homomorphic encryption, are being
actively developed by privacy researchers. The most current developments in these privacy approaches' biological
applications are covered in this paper. The outline of the main privacy strategies before going through how they
apply to biomedical machine learning. Finally, draw attention to the problems that still face contemporary

strategies.

Keywords: machine learning; genomics; privacy; GWAS studies; bioinformatics
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ADVANCES OF MACHINE LEARNING IN GENOMIC MEDICINE

Rishav SHARMA
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ABSTRACT

The study of genomics determines the instructions and organisation of DNA in living organisms. Genomic
medicine aims to understand how differences in DNA can influence illness risk and uncover underlying
mechanisms to develop more precise treatments. A new age of efficient genomic medicine can be created with
the increased availability of diverse datasets and innovative computer tools like machine learning. This article
gives an overview of machine learning initiatives which tackle critical issues in genomic medicine. Machine

learning's potential medical applications in genomics are also discussed.

Keywords: machine learning; genomic medicine; Phenotyping
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HEYDOR OLIYEV FONDU VO YUNESKO-NUN SiYAHISINDA OLAN MODONI iRSIiMizZ
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OZET

Heydor Oliyev fondu 2004-cii ildo tariximizo miistaqil dovlot qurucusu kimi daxil olmus Heydor Oliyevin
zongin monavi irsini oks etdirmok, milli dévlatcilik ideyalarini yeni nosillora asilamaq vo Umummilli liderimizin
xatirasini abadilogdirmak tiglin yaradilmigdir.

Heydar Oliyev Fondunun diinya madani irsinin barpasina yonalon xeyriyyag¢ilik faaliyysti Almaniyada Berlin
gosri, Versalda godim abidslor, Fransada asagi Normandiyadaki kilsa Vo Luvr muzeyi, miigoddas Margellinio vo
Pietro godim olyazmalari vo katakombalari, Vatikanda San Sebastian katakombalari, italiyada Kapitoli
muzeyinds filosoflar zali, Bolgaristanda Trapezitsa muzeyi vo digar bu kimi bir ¢ox 6lkalori ohato edib.

Heydar ©liyev Fondunun layihalari global xarakteri vo keyfiyyatina gora beynalxalq saviyyads do miidafio
olunur. BMT, Islam ®mokdashig1 Toskilat;, YUNESKO, ISESKO vo onlarca métobar qurumun niimayondalori
do Heydar ©liyev Fondunun hoyata kegirdiyi boyiik layihalori daim yiiksok giymotlondirmislor.

Fond milli modoni irsimizi, tarixi ke¢misimizi qoruyaraq golocok nasillora ¢atdirmaqda boyiik rol
oynamigdir. Heydor Oliyev Fondu Azorbaycan xalgqmin ¢ox gqodimlora gedon sonat Xozinasins, ulu
mugamatimiza, sozlin osil monasinda, sahib ¢ixaraq, yaxindan himayodarliq etmisdir. Qeyd edok ki, madaniyyot
sahasindo YUNESKO-nun iki konvensiyasi var. Onlardan biri do maddi-modoni irslo baglidir.

Azorbaycan maddi madoaniyyst niimunslori miixtalif illordo YUNESKO-un moadani irs siyahisina daxil
edilmisdir. Belo ki Igari Sohar, Qiz Qalasi1 vo Sirvansahlar Saray Kompleksi” 27 noyabr — 2 dekabr 2000-ci il
tarixindo Avstraliyanin Kerns sohorinds kegirilon YUNESKO-nun Umumdiinya Modani irs Komitasinin 24-cii
sessiyasi ¢orgivasinde Umumdiinya Modani Irs Siyahisina daxil edilmisdir.

Anahtar Kelimeler: maddi madaniyyat, madani irs, Heydar Oliyev fondu, xeyriyyagilik faaliyyati

OUR CULTURAL HERITAGE LISTED BY THE HEYDAR ALIYEV FOUNDATION AND UNESCO
ABSTRACT

The Heydar Aliyev Foundation was established in 2004 to reflect the rich spiritual heritage of Heydar Aliyev,
who entered our history as an independent state founder, to instill the ideas of national statehood in new

generations, and to perpetuate the memory of our national leader.
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The Heydar Aliyev Foundation's philanthropic activities aimed at the restoration of the world cultural

heritage include the Berlin Castle in Germany, ancient monuments in Versailles, the church and the Louvre
Museum in Lower Normandy in France, the ancient manuscripts and catacombs of Saints Marcellinio and Pietro,
the catacombs of San Sebastian in the Vatican, the Hall of Philosophers in the Capitoli Museum in Italy, the
Trapezitsa Museum in Bulgaria and covered many other such countries.

The projects of the Heydar Aliyev Foundation are also defended at the international level due to their global
nature and quality. Representatives of the UN, Organization of Islamic Cooperation, UNESCO, ISESCO and
dozens of reputable organizations have always highly appreciated the great projects implemented by the Heydar
Aliyev Foundation.

The Foundation has played a major role in preserving our national cultural heritage and historical past and
passing it on to future generations. The Heydar Aliyev Foundation, in the truest sense of the word, took ownership
of the ancient art treasure of the Azerbaijani people, our great mughamat, and closely patronized it. It should be
noted that there are two UNESCO conventions in the field of culture. One of them is related to material and
cultural heritage.

Examples of Azerbaijani material culture have been included in the UNESCO cultural heritage list in
different years. Thus, "Icheri Sheher, Maiden's Castle and Shirvanshahlar Palace Complex" were included in the
World Cultural Heritage List within the framework of the 24th session of the UNESCO World Cultural Heritage
Committee held in Cairns, Australia on November 27 - December 2, 2000.

Keywords: material culture, cultural heritage, Heydar Aliyev Foundation, charitable activity
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ON A-MULTIPLIER ON ALMOST DISTRIBUTIVE LATTICES
Zahid KARIM
Department of Mathematics, Khawaja Fareed University of Engineering and Information Technology, Rahim Yar Khan
64200, Pakistan

In this paper, we initiate the concept of a-multiplier on almost distributive lattices. We prove some useful results

ABSTRACT
by using the notion of o -multiplier and generalize the idea of multiplier on almost distributive lattices.

Keywords: Almost Distributive Lattices (ADL’s, o-multiplier, principle a-multiplier)
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