TMMOB MAKINA MUHENDISLERI ODASI ENDUSTRI MUHENDISLIGi DERGISI a2
@l UCTEA CHAMBER OF MECHANICAL ENGINEERS JOURNAL OF INDUSTRIAL ENGINEERING 7
ISSN:300-3410, e-ISSN:2667-7539

ENDUSTRi MUHENDISLIiGi
JOURNAL OF INDUSTRIAL ENGINEERING

YIL/YEAR: 2023 CILT/VOLUME : 34 SAYI/ ISSUE : 2

TMMOB Makina Miihendisleri Odasi, Mesrutiyet Cad. 19/6. Kat Kizilay-ANKARA, Tel: 0 850 495 0 666 (06)
e-posta: endustri.dergi@mmo.org.tr https://dergipark.org.tr/tr/pub/endustrimuhendisligi http://www.mmo.org.tr/endustri


mailto:endustri.dergi@mmo.org.tr
https://dergipark.org.tr/tr/pub/endustrimuhendisligi
http://www.mmo.org.tr/endustri

TMMOB MAKINA MUHENDISLERi ODASI ENDUSTRI MUHENDISLiGi DERGISI @

@ UCTEA CHAMBER OF MECHANICAL ENGINEERS JOURNAL OF INDUSTRIAL ENGINEERING
0%

ISSN:300-3410, e-ISSN:2667-7539

IMTIYAZ SAHIBi / PRIVILEGE OWNER
Yunus YENER
TMMOB MAKINA MUHENDISLERI ODASI / UCTEA CHAMBER OF MECHANICAL ENGINEERS

SORUMLU YAZI iSLERi MUDURU / PRODUCTION DIRECTOR
Yunus YENER

EDITOR / EDITOR IN CHIEF
Prof. Dr. Emin KAHYA
Eskisehir Osmangazi Universitesi/Eskisehir Osmangazi University

EDITOR YARDIMCILARI / ASSOCIATE EDITORS

Dr. Ogr.Uyesi Nusin UNCU, Adana Bilim ve Teknoloji Universitesi / Adana Science and Tech. Univ.
Dr. Ozgiir YALCINKAYA, izmir Biiyiiksehir Belediye Baskanlig1 / izmir Metropolitan Municipality

ALAN EDITORLERI / AREA EDITORS
Prof. Dr. Zerrin ALADAG, Kocaeli Universitesi/Kocaeli University
Prof. Dr. Metin DAGDEVIREN, Gazi Universitesi/Gazi University
Prof. Dr. Miijjgan SAGIR, Eskisehir Osmangazi Universitesi/Eskisehir Osmangazi University
Prof. Dr. Giilsen AYDIN KESKIN, Balikesir Universitesi/Balikesir University
Dog. Dr. Ali Yurdun ORBAK, Bursa Uludag Universitesi/Bursa Uludag University

YAYIN SEKRETERI / EDITORIAL SECRETARY
Ceren YILMAZ ARAS

KAPAK VE SAYFA TASARIMI / COVER AND PAGE DESIGN
Miinevver POLAT

TEKNiK SORUMLU / TECHNICAL ASSISTANT
Mehmet AYDIN

BASKI/PRINTED BY
Ankamat Matbaacilik Sanayi Ltd. Sti.
30. Cadde 538. Sokak No: 60 ivedik Organize Sanayi- Ankara
Tel: (0312) 394 54 94

BASKI SAYISI/ CIRCULATION
1500
BASKI TARiHi/ PUBLISHING DATE
31 Agustos 2023

TMMOB Makina Miihendisleri Odasi, Mesrutiyet Cad. 19/6. Kat Kizilay-ANKARA, Tel: 0 850 495 0 666 (06)
e-posta: endustri.dergi@mmo.org.tr https://dergipark.org.tr/tr/pub/endustrimuhendisligi http://www.mmo.org.tr/endustri


mailto:endustri.dergi@mmo.org.tr
https://dergipark.org.tr/tr/pub/endustrimuhendisligi
http://www.mmo.org.tr/endustri

TMMOB MAKINA MUHENDISLERI ODASI ENDUSTRI MUHENDISLIGI DERGISI o

UCTEA CHAMBER OF MECHANICAL ENGINEERS JOURNAL OF INDUSTRIAL ENGINEERING Z
ISSN:300-3410, e-ISSN:2667-7539

YAYIN KURULU / PRODUCTION EDITORS

Prof. Dr. Emin KAHYA
Eskisehir Osmangazi Universitesi/Eskisehir Osmangazi University, ESKISEHIR

Prof. Dr. Zerrin ALADAG
Kocaeli Universitesi/Kocaeli University, IZMIT

Prof. Dr. Metin DAGDEVIREN
Gazi Universitesi/Gazi University, ANKARA

Prof. Dr. Miijgan SAGIR
Eskisehir Osmangazi Universitesi/Eskisehir Osmangazi University, ESKISEHIR

Prof. Dr. Giilsen AYDIN KESKIN
Balikesir Universitesi/Balkesir University, BALIKESIR

Prof. Dr. Ali Yurdun ORBAK
Bursa Uludag Universitesi/Bursa Uludag University, BURSA

Dr. Ogr.Uyesi Nusin UNCU
Adana Bilim ve Teknoloji Universitesi / Adana Science and Tech. University, ADANA

Dr. Ozgiir YALCINKAYA
{zmir Biiyiiksehir Belediye Baskanligi izmir Metropolitan Municipality , IZMIR

Tiillay YENER
MMO /Chamber of Mechanical Engineering, ANKARA

TMMOB Makina Miihendisleri Odasi, Mesrutiyet Cad. 19/6. Kat Kizilay-ANKARA, Tel: 0 850 495 0 666 (06)
e-posta: endustri.dergi@mmo.org.tr https://dergipark.org.tr/tr/pub/endustrimuhendisligi http://www.mmo.org.tr/endustri


mailto:endustri.dergi@mmo.org.tr
https://dergipark.org.tr/tr/pub/endustrimuhendisligi
http://www.mmo.org.tr/endustri

TMMOB MAKINA MUHENDISLERi ODASI ENDUSTRI MUHENDISLiGi DERGISi 8

@ UCTEA CHAMBER OF MECHANICAL ENGINEERS JOURNAL OF INDUSTRIAL ENGINEERING
3

ISSN:300-3410, e-ISSN:2667-7539

EDITORLER KURULU / EDITORIAL BOARD
Prof. Dr. Fereydoun AGHAZADEH, Louisiana State University, Louisiana, ABD
Prof. Dr. Selim AKTURK, Bilkent Universitesi/Bilkent University, Bilkent University, Ankara
Prof. Dr. Kuban ALTINEL, Bogazici Universitesi/Bogazici University, istanbul
Prof. Dr. Sermet ANAGUN, izmir Ekonomi Universitesi/Izmir Ekonomi University, izmir
Dog. Dr. Ceyhun ARAZ, Manisa Celal Bayar Universitesi/Manisa Celal Bayar University, Manisa
Prof. Dr. Siikrii Alp BARAY, istanbul Universitesi/istanbul University, istanbul
Prof. Dr. Yaman BARLAS, Bogazi¢i Universitesi/Bogazici University, istanbul
Prof. Dr. Adil BAYKASOGLU, Dokuz Eyliil Universitesi/Dokuz Eyliil University, izmir
Prof. Dr. Elliot BENDOLY, Ohio State University, Ohio, ABD
Prof. Dr. Fethi CALISIR, Istanbul Teknik Universitesi/istanbul Technical University, Istanbul
Prof. Dr. Pascale CARAYON, University of Wisonsin, Wisonsin, ABD
Prof. Dr. Cafer GELIK, Atatiirk Universitesi/Atatiirk University, Erzurum
Prof. Dr. Berna DENGIZ, Baskent Universitesi/Baskent University, Ankara
Prof. Dr. Emrullah DEMIRCI, Karadeniz Teknik Universitesi/Karadeniz Technical University, Trabzon
Prof. Dr. Tiirkay DERELI, iskenderun Teknik Universitesi/iskenderun Technical University, Hatay
Prof. Dr. Biillent DURMUSOGLU, istanbul Teknik Universitesi/istanbul Technical University, Istanbul
Dr. Burak EKSiOCLU, Clemson University, Carolina, ABD
Dr. Sandra D. EKSiOCLU, Clemson University, Carolina, ABD
Prof. Dr. Birol ELEVLI, Ondokuz May1s Universitesi/Ondokuz Mayis University, Samsun
Prof. Dr. Erdal EMEL, Bursa Uludag Universitesi/Bursa Uludag University, Bursa
Prof. Dr. Ergiin ERASLAN, Yildirim Beyazit Universitesi/Yildirim Beyazit University, Ankara
Prof. Dr. Nihal ERGINEL, Eskisehir Teknik Universitesi/Eskisehir Technical University, Eskisehir
Prof. Dr. Nesim ERKIP, Bilkent Universitesi/Bilkent University, Ankara
Prof. Dr. Dogan EROL, KTO Karatay Universitesi/KTO Karatay University, Konya
Prof. Dr. Rizvan EROL, Cukurova Universitesi/Cukurova University, Adana
Prof. Dr. Silleyman ERSOZ, Kirikkale Universitesi/Kirikkale University, Kirikkale
Prof. Dr. Cevriye GENCER, Gazi Universitesi/Gazi University, Ankara
Prof. Dr. Askiner GUNGOR, Pamukkale Universitesi/Pamukkale University, Denizli
Prof. Natasa Vujica HERZOG, University of Maribor, Maribor, Slovenya

Prof. Dr. imdat KARA, Baskent Universitesi/Baskent University, Ankara

TMMOB Makina Miihendisleri Odasi, Mesrutiyet Cad. 19/6. Kat Kizilay-ANKARA, Tel: 0 850 495 0 666 (06)
e-posta: endustri.dergi@mmo.org.tr https://dergipark.org.tr/tr/pub/endustrimuhendisligi http://www.mmo.org.tr/endustri


mailto:endustri.dergi@mmo.org.tr
https://dergipark.org.tr/tr/pub/endustrimuhendisligi
http://www.mmo.org.tr/endustri

TMMOB MAKINA MUHENDISLERi ODASI ENDUSTRI MUHENDISLiGi DERGISi 8

@ UCTEA CHAMBER OF MECHANICAL ENGINEERS JOURNAL OF INDUSTRIAL ENGINEERING
3

ISSN:300-3410, e-ISSN:2667-7539

Prof. Dr. Ertugrul KARSAK, Galatasaray Universitesi/Galatasaray University, istanbul
Prof. Dr. Refail KASIMBEYLI, Eskisehir Teknik Universitesi/Eskisehir Technical University, Eskisehir
Prof. Dr. Mohammad T. KHASAWNEH, The State University of New York, New York, ABD
Prof. Dr. Omer KIRCA, Orta Dogu Teknik Universitesi/Middle East Technical University, Ankara
Assoc. Prof. Orhan KORHAN, Eastern Mediterranean University, Famagusta, KKTC
Prof. Dr. Cemalettin KUBAT, Sakarya Universitesi/Sakarya University, Sakarya
Prof. Dr. Mustafa KURT, Gazi Universitesi/Gazi University, Ankara
Assoc. Prof. Dr. Abey KURUVILLA, University of Wisconsin, Wisconsin, ABD
Prof. Dr. Mohamed LEBCIR, University of Hertfordshire, Hertfordshire, ingiltere
Dr. Kapil Chalil MADATHIL, Clemson University, Carolina, ABD
Prof. Dr. Isabel L. NUNES, Nova University of Lisbon, Lisbon, Portekiz
Prof. Dr. Seniye Umit OKTAY FIRAT, istanbul Gedik Universitesi/ Istanbul Gedik University, Istanbul
Dr. Ender OZCAN, University of Nottingham, Nottingham, Ingiltere
Prof. Dr. Giiltekin OZDEMIR, Siilleyman Demirel Universitesi/Siileyman Demirel University, isparta
Prof. Dr. A. Fahri 0ZOK, Okan Universitesi/ Okan University, Istanbul
Prof. Dr. Coskun OZKAN, Yildiz Teknik Universitesi
Dog. Dr. Fatma PAKDIL, Eastern Connecticut State University, Connecticut, ABD
Prof. Dr. Ahmet PEKER, Konya Teknik Universitesi/Konya Technical University, Konya
Prof. Dr. Ozden USTUN, Dumlupinar Universitesi/Kiitahya Dumlupinar University, Kiitahya
Rozann W. SAATY, Creative Decisions Foundation, Pittsburgh, ABD
Prof. Dr. Yasemin SERIN, Orta Dogu Teknik Universitesi/Middle East Technical University, Ankara
Prof. Dr. Aydin SIPAHIOGLU, Eskisehir Osmangazi Universitesi/Eskisehir Osmangazi University, Eskisehir
Prof. Dr. Murat Caner TESTIK, Hacettepe Universitesi/Hacettepe University, Ankara
Dr. Ogr. Uyesi Ozay Umut TURKAN, Balikesir Universitesi/Balikesir University, Ankara
Prof. Dr. Serap ULUSAM SECKINER, Gaziantep Universitesi/Gaziantep University, Ankara
Prof. Dr. Amaury Paulo De SOUZA, Universidade Federal de Vicosa, Brezilya
Prof. Dr. Bela VIiZVARI, Eastern Mediterranean University, Famagusta, KKTC

Prof. Dr. Mithat ZEYDAN, Erciyes Universitesi/Erciyes University, Kayseri

TMMOB Makina Miihendisleri Odasi, Mesrutiyet Cad. 19/6. Kat Kizilay-ANKARA, Tel: 0 850 495 0 666 (06)
e-posta: endustri.dergi@mmo.org.tr https://dergipark.org.tr/tr/pub/endustrimuhendisligi http://www.mmo.org.tr/endustri


mailto:endustri.dergi@mmo.org.tr
https://dergipark.org.tr/tr/pub/endustrimuhendisligi
http://www.mmo.org.tr/endustri

TMMOB MAKINA MUHENDISLERi ODASI ENDUSTRI MUHENDISLiGi DERGISi
@ UCTEA CHAMBER OF MECHANICAL ENGINEERS JOURNAL OF INDUSTRIAL ENGINEERING
ISSN:300-3410, e-ISSN:2667-7539

ot M
.

“ z
o3

iCINDEKILER/ CONTENTS

Arastirma Makaleleri / Research Articles

A Grey Wolf Optimizer Algorithm for the Vehicle Routing Problem
with Time Windows and Simultaneous Pick-ups and Deliveries
Zaman Pencereli ve Toplamali ve Dagitimli Ara¢ Rotalama Problemi i¢in
Bir Gri Kurt Optimizasyon Algoritmasi

Milad FARAMARZZADEH, Sener AKPINAR

Bir Sal¢a Konserveleme Tesisinde Poka-Yoke ile Hata Onleme
Uygulamasi

Mistake Proof Practice With Poka Yoke In A Tomato Paste Canning Facility
fhsan EROZAN, Himeyra UYGAR

A Mathematical Model For The Location Of Charging Station For
Electric Buses

Sehirleraras1 Elektrikli Otobiisler I¢cin Sarj Istasyonu Konumunun
Belirlenmesine Yonelik Matematiksel Model

Giilgin DINC YALCIN, Ece DOGAN , Ahmed Yasin KAYA, Enes Can OGUZ

iki Amach Cok Sirali Yerlesim Problemi icin Bir Diferansiyel Evrim
Algoritmasi

A Differential Evolution Algorithm For Bi-Objective Multi-Row
Layout Problem

Ezgi CIMEN UNLUKAL, Feristah OZGELIK

Farkli Boliimlerde Calisanlarin Fiziksel Zorlanmalarina Bagli Kas
iskelet Sistemi Rahatsizliklarinin Degerlendirilmesi

Evaluation Of Musculoskeletal Disorders Due To The Physical Strain Of
The Workers In Different Departments

Emin KAHYA

Selection Of Social Media Platforms: A New Hybrid Multi-Criteria
Decision Making Approach

Sosyal Medya Platformlarinin Se¢imi: Yeni Bir Hibrit Cok Kriterli
Karar Verme Yaklasimi

Selen AVCI AZKESKIN, Melike Kiibra EKiZ BOZDEMIR, Atakan ALKAN

Ar-Ge Projesi Secim Problemi: Cam Sektériinde Bir Uygulama
R&D Project Selection Problem: An Application In Glass Industry
irem DUZDAR ARGUN, Elif ACAR

Sayfa
141 -160

161-183

184 - 200

201-219

220 -242

243 -275

276 - 310

TMMOB Makina Miihendisleri Odasi, Mesrutiyet Cad. 19/6. Kat Kizilay-ANKARA, Tel: 0 850 495 0 666 (06)
e-posta: endustri.dergi@mmo.org.tr https://dergipark.org.tr/tr/pub/endustrimuhendisligi http://www.mmo.org.tr/endustri


mailto:endustri.dergi@mmo.org.tr
https://dergipark.org.tr/tr/pub/endustrimuhendisligi
http://www.mmo.org.tr/endustri

