ISSN: 2687-2315 / E-ISSN: 2757-7686

Recep Tayyip Erdogan
Universitesi|

Fen ve Muhendislik Bilimleri Dergisi

Recep Tayyip Erdogan

University

Journal of Science and Engineering

Cilt/ Volume : 2 Say1 / Number : 2 Aralik / December 2021

www.erdogan.edu.tr


http://www.erdogan.edu.tr/

Cilt / Volume: 2 Recep Tayyip Erdogan Universitesi Fen ve Miihendislik Bilimleri Dergi (RTEU-FEMUD)
Sayi / Issue: 2 Recep Tayyip Erdogan University Journal of Science and Engineering (RTEU-JSE)
Aralk / December 2021 ISSN: 2687-2315 / E-ISSN: 2757-7686

Sahibi / Owner

Prof. Dr. Hiiseyin KARAMAN (Rektor / Rector)
Bas Editor / Editor in Chief

Dr. Ferhat KALAYCI

Yardimal Editorler / Co-Editors

Dr. Haydar KUCUK

Dr. Nurhayat OZDEMIR

Dr. Utku AVCI

Dr. Gékgen AKGUL

Dr. Serdar DIZMAN

Teknik Editorler / Technical Editors
Dr. Gokgen AKGUL

Dr. Tuncay YESILCICEK

Yabanc Dil Editorleri / Language Editors
Dr. Yildirrm OZSEVGEC

Ogr. Gor. Seda ALTUNTAS (Lecturer)
Teknik Destek / Technical Support
Dr. Serdar DIZMAN

Dr. Ali KOSEOGLU

Mizanpaj / Layout

Dr. Barigs KARSLI

Grafik / Design

Dr. Gok¢e ARIFOGLU

Tletisim / Contact

Recep Tayyip Erdogan Universitesi Zihni Derin Yerleskesi
53100, Merkez/RIZE

Tel: 0464 223 6126

Faks: 0464 223 6126

E-mail: rteu-jse@erdogan.edu.tr



Cilt / Volume: 2
Say1 / Issue: 2

Arahk / December 2021

Alan Editorleri

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Ahmet TABAK

Ciineyt SUZER

Erdem CUCE

Erol YILMAZ

. Ersan BASAR

. Ilker OZCELIK

Keziban YAZICI

Mete AVCI

. Murat TOMAKIN

. Mustafa Ergin SAHIN
. Rusen YILMAZ

. Selda AL SENSOY

Serdar MAKBUL
Servet KARASU

Sengiil ALPAY KARAOGLU

. Tagnur BAYGAR

Recep Tayyip Erdogan Universitesi Fen ve Miihendislik Bilimleri Dergi (RTEU-FEMUD)
Recep Tayyip Erdogan University Journal of Science and Engineering (RTEU-JSE)

ISSN: 2687-2315 / E-ISSN: 2757-7686

Kimya, Fen Edebiyat Fakiiltesi, Sinop Universitesi, Tiirkiye
ORCID: 0000-0003-2565-0424

Yetistiricilik, Su Uriinleri Fakiiltesi, Ege Universitesi,
Tiirkiye ORCID: 0000-0003-3535-2236

Makine Miihendisligi, Miihendislik ve Mimarlik Fakiiltesi,
Recep Tayyip Erdogan Universitesi, Tiirkiye ORCID:
0000-0003-0150-4705

Yer Bilimleri, Miihendislik ve Mimarlik Fakiiltesi, Recep
Tayyip Erdogan Universitesi, Tiirkiye ORCID: 0000-0001-
8332-8471

Deniz Ulastirma Isletme Miihendisligi, Siirmene Deniz
Bilimleri Fakiiltesi, Karadeniz Teknik Universitesi, Tiirkiye
ORCID: 0000-0002-1458-4102

Bilgisayar Miihendisligi, Miihendislik ve Mimarlik
Fakiiltesi, Recep Tayyip Erdogan Universitesi, Tiirkiye
ORCID: 0000-0002-2032-1640

Bahge Bitkileri, Ziraat Fakiiltesi, Recep Tayyip Erdogan
Universitesi, Tiirkiye ORCID: 0000-0002-5957-053X

Makine Miihendisligi, Miihendislik ve Mimarlik Fakiiltesi,
Recep Tayyip Erdogan Universitesi, Tiirkiye ORCID:
0000-0003-4994-1488

Fizik, Fen Edebiyat Fakiiltesi, Recep Tayyip Erdogan
Universitesi, Tiirkiye ORCID: 0000-0003-1887-848X

Elektrik-Elektronik Miihendisligi, Miihendislik ve Mimarlik
Fakiiltesi, Recep Tayyip Erdogan Universitesi, Tiirkiye
ORCID: 0000-0002-5121-6173

Matematik, Fen Edebiyat Fakiiltesi, Recep Tayyip Erdogan
Universitesi, Tiirkiye ORCID: 0000-0001-8798-0926

Mimarlik, Mithendislik ve Mimarlik Fakiiltesi, Recep
Tayyip Erdogan Universitesi, Tiirkiye ORCID: 0000-0001-
8459-7032

Biyoloji, Fen Edebiyat Fakiiltesi, Recep Tayyip Erdogan
Universitesi, Tiirkiye ORCID: 0000-0001-8798-0926

Insaat Miihendisligi, Miihendislik ve Mimarlik Fakiiltesi,
Recep Tayyip Erdogan Universitesi, Tiirkiye ORCID:
0000-0003-3370-3813

Biyoloji, Fen Edebiyat Fakiiltesi, Recep Tayyip Erdogan
Universitesi, Tiirkiye ORCID: 0000-0003-1047-8350

Isleme Teknolojisi, Su Uriinleri Fakiiltesi, Mugla Sitki
Kog¢man Universitesi, Tiirkiye ORCID: 0000-0001-8070-
0653



Cilt / Volume: 2
Say1/ Issue: 2

Arahk / December 2021

Field Editors

Dr

Dr

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

. Ahmet TABAK
. Ciineyt SUZER

Erdem CUCE

Erol YILMAZ

. Ersan BASAR

. Ilker OZCELIK

Keziban YAZICI

Mete AVCI

. Murat TOMAKIN

. Mustafa Ergin SAHIN

. Rusen YILMAZ

. Selda AL SENSOY

Serdar MAKBUL

Servet KARASU

. Sengiil ALPAY KARAOGLU

. Tagnur BAYGAR

Recep Tayyip Erdogan Universitesi Fen ve Miihendislik Bilimleri Dergi (RTEU-FEMUD)
Recep Tayyip Erdogan University Journal of Science and Engineering (RTEU-JSE)

ISSN: 2687-2315 / E-ISSN: 2757-7686

Chemistry, Faculty of Arts and Sciences, Sinop University,
Turkey ORCID: 0000-0003-2565-0424

Aquaculture, Faculty of Fisheries, Ege University, Turkey
ORCID: 0000-0003-3535-2236

Mechanical Engineering, Faculty of Engineering and
Architecture, Recep Tayyip Erdogan University, Turkey
ORCID: 0000-0003-0150-4705

Earth Sciences, Faculty of Engineering and Architecture,
Recep Tayyip Erdogan University, Turkey ORCID: 0000-
0001-8332-8471

Maritime Transportation and Management Engineering,
Surmene Faculty of Marine Sciences, Karadeniz Technical
University, Turkey ORCID: 0000-0002-1458-4102

Computer Engineering, Faculty of Engineering and
Architecture, Recep Tayyip Erdogan University, Turkey
ORCID: 0000-0002-2032-1640

Horticulture, Faculty of Agriculture, Recep Tayyip Erdogan
University, Turkey ORCID: 0000-0002-5957-053X

Mechanical Engineering, Faculty of Engineering and
Architecture, Recep Tayyip Erdogan University, Turkey
ORCID: 0000-0003-4994-1488

Physics, Faculty of Arts and Sciences, Recep Tayyip
Erdogan University, Turkey ORCID: 0000-0003-1887-
848X

Electrical-Electronics Engineering, Faculty of Engineering
and Architecture, Recep Tayyip Erdogan University,
Turkey ORCID: 0000-0002-5121-6173

Mathematics, Faculty of Arts and Sciences, Recep Tayyip
Erdogan University, Turkey ORCID: 0000-0001-8798-0926

Architecture, Faculty of Engineering and Architecture,
Recep Tayyip Erdogan University, Turkey ORCID: 0000-
0001-8459-7032

Biology, Faculty of Arts and Sciences, Recep Tayyip
Erdogan University, Turkey ORCID: 0000-0001-8798-0926

Civil Engineering, Faculty of Engineering and Architecture,
Recep Tayyip Erdogan University, Turkey ORCID: 0000-
0003-3370-3813

Biology, Faculty of Arts and Sciences, Recep Tayyip
Erdogan University, Turkey ORCID: 0000-0003-1047-8350

Seafood Processing Technology, Faculty of Fisheries,
Mugla Sitki Kogman University, Turkey ORCID: 0000-
0001-8070-0653



Cilt / Volume: 2
Say1 / Issue: 2
Arahk / December 2021

Editorler Kurulu

Dr. Ali BILGIN

Dr. Ali Sabri IPEK

Dr. Ana Marjanovic JEROMELA
Dr. Ayten ATES

Dr. Barbaros DINCER

Dr. Cemalettin SAHIN

Dr. Cihan DARCAN

Dr. David TARKHNISHVILI
Dr. Davut TURAN

Dr. Emre MENTESE

Dr. Fatih ISLAMOGLU

Dr. Fatih SEYIS

Dr. Gezim HODOLLI

Dr. G6khan ABAY

Dr. Hasan BALTAS

Dr. Ifiigo MARTINEZ-SOLANO
Dr. Iskender TIRY AKI

Dr. Mamadou FALL

Dr. Marian loan MUNTEANU

Dr. Mehmet KUCUK

Dr. Memmedov Nazim
TIMUROGLU

Dr. Murat YiGIT

Dr. Ovgii Ceyda YELGEL
Dr. Piyush RAI

Dr. Raif KANDEMIR

Dr. Salih CEPNI

Dr. Sara RAVEN

Dr. Seema RIVERA

Dr. Salim YUCE

Dr. Siileyman ADANUR
Dr. Sengiil SANLIER

Dr. Tanja VUKOV

Dr. Temel SAVASKAN
Dr. Vagif NEVRUZOGLU

Recep Tayyip Erdogan Universitesi Fen ve Miihendislik Bilimleri Dergi (RTEU-FEMUD)
Recep Tayyip Erdogan University Journal of Science and Engineering (RTEU-JSE)

ISSN: 2687-2315 / E-ISSN: 2757-7686

Recep Tayyip Erdogan Universitesi
Recep Tayyip Erdogan Universitesi
Tarla ve Sebze Bitkileri Enstitiisii
Sivas Cumhuriyet Universitesi

Recep Tayyip Erdogan Universitesi
Recep Tayyip Erdogan Universitesi
Bilecik Seyh Edebali Universitesi
Ilia Devlet Universitesi

Recep Tayyip Erdogan Universitesi
Recep Tayyip Erdogan Universitesi
Recep Tayyip Erdogan Universitesi
Recep Tayyip Erdogan Universitesi
Isletme ve Teknoloji Universitesi
Recep Tayyip Erdogan Universitesi
Recep Tayyip Erdogan Universitesi
Ulusal Doga Bilimleri Miizesi
Canakkale Onsekiz Mart Universitesi
Ottawa Universitesi

Alexandru Ioan Cuza Universitesi of lasi

Recep Tayyip Erdogan Universitesi
Azerbaycan Milli {limler Akademisi

Canakkale Onsekiz Mart Universitesi
Recep Tayyip Erdogan Universitesi
Hindistan Teknoloji Enstitiisii (BHU)
Recep Tayyip Erdogan Universitesi
Uludag Universitesi

Texas A&M Universitesi

Clarkson Universitesi

Yildiz Teknik Universitesi

Karadeniz Teknik Universitesi

Recep Tayyip Erdogan Universitesi
Belgrad Universitesi

Hali¢ Universitesi

Recep Tayyip Erdogan Universitesi

Tiirkiye
Tiirkiye
Sirbistan
Tiirkiye
Tiirkiye
Tiirkiye
Tiirkiye
Gilircistan
Tiirkiye
Tiirkiye
Tiirkiye
Tiirkiye
Kosova
Tiirkiye
Tiirkiye
Ispanya
Tiirkiye
Kanada
Romanya
Tiirkiye

Azerbaycan

Tiirkiye
Tiirkiye
Hindistan
Tiirkiye
Tiirkiye
ABD
ABD
Tiirkiye
Tiirkiye
Tiirkiye
Sirbistan
Tiirkiye
Tiirkiye



Cilt / Volume: 2
Say1/ Issue: 2
Arahk / December 2021

Recep Tayyip Erdogan Universitesi Fen ve Miihendislik Bilimleri Dergi (RTEU-FEMUD)
Recep Tayyip Erdogan University Journal of Science and Engineering (RTEU-JSE)
ISSN: 2687-2315 / E-ISSN: 2757-7686

Editorial Board

Dr. Ali BILGIN Recep Tayyip Erdogan University Turkey
Dr. Ali Sabri IPEK Recep Tayyip Erdogan University Turkey
Dr. Ana Marjanovic JEROMELA The Institute of Field and Vegetable Crops Serbia
Dr. Ayten ATES Sivas Cumhuriyet University Turkey
Dr. Barbaros DINCER Recep Tayyip Erdogan University Turkey
Dr. Cemalettin SAHIN Recep Tayyip Erdogan University Turkey
Dr. Cihan DARCAN Bilecik Seyh Edebali University Turkey
Dr. David TARKHNISHVILI Ilia State University Georgia
Dr. Davut TURAN Recep Tayyip Erdogan University Turkey
Dr. Emre MENTESE Recep Tayyip Erdogan University Turkey
Dr. Fatih SLAMOGLU Recep Tayyip Erdogan University Turkey
Dr. Fatih SEYIS Recep Tayyip Erdogan University Turkey
Dr. Gezim HODOLLI University of Business and Technology Kosovo
Dr. Gokhan ABAY Recep Tayyip Erdogan University Turkey
Dr. Hasan BALTAS Recep Tayyip Erdogan University Turkey
Dr. Iiiigo MARTINEZ-SOLANO National Museum of Natural Sciences Spain
Dr. iskender TIRYAKI Canakkale Onsekiz Mart University Turkey
Dr. Mamadou FALL Ottawa University Canada
Dr. Marian loan MUNTEANU Alexandru lIoan Cuza University of lasi Romania
Dr. Mehmet KUCUK Recep Tayyip Erdogan University Turkey
?{M'\[/IJ;%T;SSV Nazim Azerbaijan National Academy of Sciences Azerbaijan
Dr. Murat YIGIT Canakkale Onsekiz Mart University Turkey
Dr. Ovgii Ceyda YELGEL Recep Tayyip Erdogan University Turkey
Dr. Piyush RAI Indian Institute of Technology (BHU) India
Dr. Raif KANDEMIR Recep Tayyip Erdogan University Turkey
Dr. Salih CEPNI Bursa Uludag University Turkey
Dr. Sara RAVEN Texas A&M University USA
Dr. Seema RIVERA Clarkson University USA
Dr. Salim YUCE Yildiz Technical University Turkey
Dr. Siileyman ADANUR Karadeniz Technical University Turkey
Dr. Sengiil SANLIER Recep Tayyip Erdogan University Turkey
Dr. Tanja VUKOV Belgrade University Serbia
Dr. Temel SAVASKAN Hali¢ University Turkey
Dr. Vagif NEVRUZOGLU Recep Tayyip Erdogan University Turkey





