mmmmm
N

' I tmmob makina mihendisleri odasi

uctea chamber of mechanical engineers

www.mmo.org.tr/muhendismakina

Muhendis ve Makina

Engineer and Machinery

Cilt 61 Say1700 Temmuz-Eyliil 2020

Volume 61 Number 700 July-September 2020



TMMOB MAKiINA MUHENDISLERI ODASI

Yerel Siireli Yayin, Ug Ayda Bir Yayimlanir
Local Periodical - Quarterly

Temmuz-Eyliil /July-September 2020
Cilt/ Vol: 61 Sayi/No: 700

Yonetim Yeri / Head Office
Mesrutiyet Cad. No: 19/6 Kizilay - ANKARA
Tel: (+90 312) 425 21 41 Fax: (+90 312) 417 86 21
E-posta: yayin@mmo.org.tr  www.mmo.org.tr

MMO Adina Sahibi
Publisher
Yunus YENER

Sorumlu Yazi isleri Miidiirii
Executive Editor
Yunus YENER

Yaym Sekreteri
Editorial Secretary
Aylin Sila AGCA

Editor / Editorial in Chief
Prof. Dr. Harun Kemal OZTURK

Editor Yardimcilar: / Associate Editors
Prof. Dr. L. Berrin ERBAY - Eskigehir Osmangazi Universitesi / Eskisehir Osmangazi University
Prof. Dr. Miifit GULGEC - Cankaya Universitesi / Cankaya University

Yayin Damisma Kurulu / Editorial Advisory Board
Prof. Dr. C. Erdem IMRAK - Istanbul Teknik Universitesi / Istanbul Technical University, Istanbul
Prof. Dr. Erding KALUC - Kocaeli Universitesi / Kocaeli University, Izmit
Prof. Dr. Ali GUNGOR - Ege Universitesi / Ege University, Izmir
Prof. Dr. Hikmet RENDE - Akdeniz Universitesi / Akdeniz University, Antalya
Prof. Dr. Ali PINARBASI - Yildiz Teknik Univeristesi/ Yildiz Technical University, Antalya
Prof. Dr. Sedat BAYSEC - Gaziantep Universitesi / Gaziantep University, Gaziantep
Prof. Dr. E. Ilhan KONUKSEVEN - Orta Dogu Teknik Universitesi / Middle East Technical University, Ankara
Prof. Dr. Erol KILICKAP - Dicle Universitesi / Dicle University, Diyarbakir
Prof. Dr. Mustafa YURDAKUL - Gazi Universitesi / Gazi University, Ankara
Prof. Dr. Atilla BIYIKOGLU - Gazi Universitesi / Gazi University, Ankara
Prof. Dr. Miroslaw BONEK - Silesian University of Technology, Poland
Prof. Dr. Burhan CUHADAROGLU - Karadeniz Teknik Universitesi / Karadeniz Technical University, Trabzon
Prof. Dr. Leszek A. DOBRZANSKI - Silesian University of Technology, Poland
Prof. Dr. O. Altan DOMBAYCI - Pamubkkale Universitesi / Pamukkale University, Denizli
Prof. Dr. Halim GURGENCI - Queensland Universitesi / The University of Queensland, Australia
Prof. Dr. Hyung-Man Kim - Power System and Sustainable Energy Laboratory (PSSEL), South Korea
Prof. Dr. Basim AL-NAJJAR - Linnaeus University, Sweden
Prof. Dr. Baris OZERDEM - Izmir Ekonomi Universitesi/ Izmir University of Economics, Izmir
Dog. Dr. Tung APATAY - Gazi Universitesi / Gazi University, Ankara
Dog. Dr. Melih Cemal KUSHAN - ESOGU / Eskisehir Osmangazi University, Eskisehir
Dog. Dr. Yigit TASCIOGLU - TED Universitesi / TED University, Ankara
Dr. Ogr. Uye. Nurdan BILGIN - Ondokuz Mays Universitesi / Ondokuz Mayis University, Samsun
Dr. Ogr. Uye. Kutluk Bilge ARTKAN - TED Universitesi / TED University, Ankara
Dr. Varlik OZERCIYES - AIRBUS, UK



Yayin Kurulu / Editorial Board
Prof. Dr. Metin AKKOK - Orta Dogu Teknik Universitesi / Middle East Technical University, Ankara
Prof. Dr. Miifit GULGEC - Cankaya Universitesi / Cankaya University, Ankara
Prof. Dr. L. Berrin ERBAY - Eskisehir Osmangazi Universitesi / Eskisehir Osmangazi University, Eskisehir
Prof. Dr. Cemal MERAN - Pamulkkale Universitesi / Pamukkale University, Denizli
Prof. Dr. Harun Kemal OZTURK - Pamulkkale Universitesi / Pamukkale University, Denizli
Prof. Dr. Semiha OZTUNA - Trakya Universitesi / Trakya University, Edirne
Dr. Ogr. Uye. Gurbet ORCEN - Dicle Universitesi / Dicle University, Diyarbakir

Kapak ve Sayfa Tasarim
Cover and Page Design
Muazzez POLAT

Teknik Sorumlu
Technical Manager
Mehmet AYDIN

Baski
Printed by
Ankamat Matbaacilik Sanayi Ltd. Sti.
30. Cadde 538. Sokak No: 60 Ivedik Organize Sanayi - Ankara
Tel: (+90 312) 394 54 94
Basim Tarihi: 15 Agustos 2020
Baski Sayist: 1.000



Arastirma/Research

Arastirma/Research Arastirma/Research

Arastirma/Research

Arastirma/Research

Muhendis ve Makina

Engineer and Machinery

Cilt 61 Say1700 Temmuz-Eyliil 2020
Volume 61 Number 700 July-September 2020

ICINDEKILER/CONTENTS

Secilmis Ulkelerin Ulastirma Sektoriindeki Bakim ve Yatirim Giderlerinin 170
Karsilagtirilmasi

Comparison of Maintenance and Investment Expenses in the Transportation Sector for
Selected Countries

Harun Kemal OZTRUK, Askiner GUNGOR

Kat Isitmasinda Yiizer Doseme ve Faz Degistiren Malzeme Kullaniminin Enerji 180
Verimliligine ve Konfor Kosullarina Etkisi

The Effect of Floating Floor and Phase Changing Materials on Energy Efficiency and
Comfort Conditions in Individual Heating

Ersin HAYDARASLAN, Burhan CUHADAROGLU, Yalgin YASAR

Rulman Omiirlerinde Giivenilirlik ve Etkileyen Faktorlerin Incelenmesi 198
Reliability of Bearing Life and Investigation of Affecting Factors
Tezcan SEKERCIOGLU

Konaklama Isletmelerinde Caligan Yoneticilerin Bakim Yonetimi Uygulamalarina 208
Bakast: Denizli'de Faaliyet Gosteren Konaklama Isletmeleri Ornegi

The View of Managers Working in Hospitality Businesses on the Maintenance Management
Practices: The Case Study for Hospitality Companies Operating in Denizli

Hande Mutlu OZTURK, Cemal MERAN

Giines Kollektorlerinin Enerji, Ekserji, Termoekolojik, Siirdiiriilebilirlik, 228
Termoekonomik ve Eksergoekonomik Analizleri

Energy, Exergy, Thermoecologic, Sustainability, Thermoeconomic and Exergoeconomic
Analyses of Solar Collectors

Hakan CALISKAN



TMMOB Makina Miihendisleri Odast Yayin Orgam olan Miihendis ve Makina dergisi TMMOB Makina
Miihendisleri Odasu iiyelerine iicretsiz olarak gonderilir. 1957 yilindan beri yayimlanan dergimiz, hakemli bir
dergidir. Dergimizle ilgili detayli bilgi almak i¢cin www.mmo.org.tr genel ag adresinden yararlanabilirsiniz.
Telefon, faks veya e-posta araciligiyla da bize ulasabilirsiniz.

Dergimizin yer aldig1 veritabanlari

EBSCO INDEX @ COPERNICUS i}é%lé

N N S
PUB LS NG I NTERNATTIONAL

DergiPark

AKADEMIK




SUNUS

Degerli Meslektaslarimiz Merhaba,

Miihendis ve Makina dergimizde yer alan ilk makale Harun Kemal Oztriik ve Askiner
Giingor’iin “Secilmis Ulkelerin Ulastirma Sektériindeki Bakim ve Yaturim Giderlerinin
Karsilastirilmast” baslhikly calismasidir. Bu ¢calismada Tiirkiye’de ekonomik biiyiime, Gayri
Safi Yurt Ici Hasila (GSYIH) ile ulastirma sektériinde yatirim ve bakim hizmetlerine ayri-
lan kaynaklar arasidaki iliski incelenmis ve se¢ilmis iilkeler ile karsilastirilmistir. Bakim
harcamalar: 2012 yilinda 874 Milyon ABD Dolar iken, 2016 yilinda 230 Milyon ABD Do-
larina diismiistiir. Ulastirma sektoriinde yapilan bakimin GSYIH icindeki payr 1995 yilinda
%0,01, 2001 yilinda %0,05, 2008 yilinda %0,04 bu deger 2011 yilinda 0,08 e ¢ikmig 2016
yilinda %0,02 ye gerilemigtir.

ITkinci makalemiz Ersin Haydaraslan, Burhan Cuhadaroglu ve Yalcin Yasar in “Kat Isit-
masinda Yiizer Dogeme ve Faz Degistiren Malzeme Kullanimimin Enerji Verimliligine ve
Konfor Kosullarina Etkisi” adli ¢alismasidir. Bu ¢calismada, ara kat dogemelerinde yalitim
ve faz degistiren malzeme (FDM) kullanilmasinin enerji verimliligi ve konfor kosullart iize-
rindeki etkileri incelenmistir. Bodrum, zemin ve iki normal kattan olusan ornek bir binada
es zamanl olarak 1sitilan ve isitilmayan ortamlardan olusan farkl senaryolar iizerinde
¢alisma yapilmigtir. Bu senaryolarda yalitimsiz, yaliimli ve yalitima ek FDM igeren bir
katmanin oldugu ii¢ farkl doseme tipi kullanilarak, bu parametrelerin ortamlarin is1 yiikle-
rine, ortam sicakligina ve enerji kullanimina etkileri incelenmistir. Calismada elde edilmis
olan bulgulara gore; déseme ve tavanda yalitim ve FDM kullanilmasi ile ortamlarin s
yiikii diismektedir. Ayni zamanda ortam sicakliklarinin ayar sicakligina daha yakin olmasi
ile birlikte 1s1l konfor kosullarimin iyilesmekte oldugu belirlenmistir.

Uciincii makalemiz, Tezcan Sekercioglu’'nun “Rulman Omiirlerinde Giivenilirlik ve Etkile-
yen Faktérlerin Incelenmesi” adli calismasidir. Calisma aminda, uygun olmayan yaglama,
yanlig tip rulman segimi, kirlilik, montaj hasarlar: vb. nedenlerden dolayr rulman émiirleri
ve giivenilirlik ciddi oranlarda azalmakta ve erken hasarlar meydana gelmektedir. Bu ¢alis-
mada Ilgili ISO ve DIN standartlar: g6z oniinde bulundurularak, giivenilirlik, yagin kirlilik
seviyesi, ¢calisma sicakligi, viskozitesi vb. faktérlerin rulman émrii tizerine olan etkileri in-
celenmistir.

Dérdiincii makalemiz Hande Mutlu Oztiirk ve Cemal Meran’in “Konaklama Isletmelerin-
de Calisan Yoneticilerin Bakim Yonetimi Uygulamalarina Bakisi: Denizli’de Faaliyet Gés-
teren Konaklama Isletmeleri Ornegi” adli makalesidir. Yapilan bu ¢calismayla otel igletme-
lerinde ¢alisan ve bakimdan sorumlu olan birim yéneticilerinin bakima iligkin bakislarin
belirlemek, kestirimci, periyodik, arizi gibi bakim yontemlerinden hangisinin daha yaygin
oldugunu belirlemek, bakim yonetimi uygulamalarini arastirmak ve otel isletmelerdeki bu
faaliyetlerin uygulanmasindaki engelleri belirlemektir. Arastirmanin evrenini, Denizli’de
bulunan 3, 4, 5 yildizli oteller ile butik konaklama isletmelerinde bulunan yéneticiler olus-

turmaktadir. Bu ¢alismada, katilimcilarin en ¢cok onem verdikleri konunun bakim ve izleme



faaliyetleri oldugu gézlemlenmigtiv. Bakim faaliyetlerinin yiiriitiilmesindeki en biiyiik en-
gelin de verimsiz envanter sistemi ve karsilagilan malzeme ve yedek parca sikintist oldugu
goriilmiistiir.

Besinci makalemiz ise Hakan Caliskan’in “Giines Kollektorlerinin Enerji, Ekserji, Termo-
ekolojik, Stirdiiriilebilirlik, Termoekonomik ve Eksergoekonomik Analizleri” isimli makale-
sidir. Bu ¢caliymada, giines kollektorlerinin enerji, ekserji, termoekolojik, siirdiiriilebilirlik,
termoekonomik ve eksergoekonomik analizleri agiklanmis ve ornek bir uygulama iizerine
bu analizler uygulanmistir. Ornek uygulama olarak 8 m2 alaminda diizlemsel giines kollek-
torii esas alinmustir. Sistemin enerji verimi %52,46 olarak bulunurken, ekserji verimi %1,99
olarak hesaplanmustir. Sistemin stirdiiriilebilirlik indeksi, termoekolojik performans katsa-
yisi, termoekonomik parametre degeri ve toplam eksergoekonomik parametre degeri sira-
swla 1,02, 0,0206, 1,4 W/TL ve 2,683 W/TL olarak bulunmustur. Sistemin en yiiksek enerji
girigi ve ekserji girisi, gelen giines isinimindan kaynaklanmaktadir. Bu enerjinin/ekserjinin
biiyiik bir kisminin kayba ve tersinmezliklerden dolayr yikima ugradigi goriilmektedir. Bu
durum, diizlemsel giines kollektorlerinin en biiyiik dezavantajdir.

Dergimize www.mmo.org.tr/muhendismakina adresinden ulasabilir; makale ve goriisleriniz
ile destek olabilirsiniz.

Bir sonraki sayimizda bulusmak iizere...

TMMOB Makina Miihendisleri Odast
Yonetim Kurulu



PRESENTATION

Esteemed Colleagues,

The first article published in our journal Engineer and Machinery is the article titled
“Comparison of Maintenance and Investment Expenses in the Transportation Sector for
Selected Countries” by Harun Kemal Oztiirk and Askiner Giingér. In this study, Turkey s
economic growth, gross domestic product (GDP) are examined the relationship between
the resources allocated to investment and maintenance services in the transport sector are
compared with selected countries. While maintenance expenses were 874 million USD in
2012, they decreased to 230 million USD in 2016. The share of maintenance expenses in
the transportation sector in GDP increased from 0.01% in 1995, 0.05% in 2001, 0.04% in
2008, to 0.08% in 2011, and declined to 0.02% in 2016.

The second article is titled “The Effect of Floating Floor and Phase Changing Materials on
Energy Efficiency and Comfort Conditions in Individual Heating” by Ersin Haydaraslan
Burhan Cuhadaroglu and Yal¢in Yasar. In this study, the effects of using insulation and
phase change material (PCM) on the floors were investigated on energy efficiency and
comfort conditions. In a building consisting of basement, ground floor and two normal
floors, different scenarios were studied for simultaneously heated and unheated zones. In
these scenarios, the effects of these parameters on the heat loads, zone temperature and
energy consumption were investigated using three different types of flooring (uninsulated,
insulated, and insulated and including PCM). According to the findings obtained from the
study, the heat load of the zones decreased with the use of the insulation and PCM on the
floor and ceiling. At the same time, it was determined that the thermal comfort conditions

were improving as the zone temperatures were closer to the set point temperature.

The third article is titled “Reliability of Bearing Life and Investigation of Affecting Factors”
by Tezcan Sekercioglu. When higher reliability is desired, the selection can be made using
the relevant standards. During operation, bearing life and reliability are significantly
reduced and premature damage occurs from improper lubrication, wrong bearing type
selection, oil pollution, assembly damage, etc. In this study, considering the related ISO
and DIN standards, the effects of factors on bearing life have been investigated such as

reliability, oil contamination level, operating temperature, viscosity etc.

The fourth article is titled “The View of Managers Working in Hospitality Businesses on the
Maintenance Management Practices: The Case Study for Hospitality Companies Operating
in Denizli” by Hande Mutlu Oztiirk and Cemal Meran The purpose of this research is to
determine the maintenance views of the unit managers who work in the hotel businesses
and who are responsible for maintenance, determining which of the more common
maintenance methods of care such as predictive, periodical, break down, to investigate the
maintenance management practices and to determine the obstacles in the implementation

of these applications in the hotel managment. The universe of the research is composed of



managers with 3, 4, 5 star hotels and boutique accommodation businesses in Denizli. In the
study, it was observed that the subject that the participants attach great importance to was
maintenance and monitoring activities. The biggest obstacle in maintenance management
was found to be the inefficient inventory system and the problem of materials and spare

parts encountered..

The fifth article is titled “Energy, Exergy, Thermoecologic, Sustainability, Thermoeconomic
and Exergoeconomic Analyses of Solar Collectors” by Hakan Caliskan. In this study,
energy, exergy, thermoecologic, sustainability, thermoeconomic and exergoeconomic
analyses of solar collectors are explained and these analyses are applied to a case study.
As a case study, flat plate solar collector with 8m2 area is considered. The exergy efficiency
of the system is calculated as 1,99%, while energy efficiency is 52,46%. The sustainability
index, thermoecologic performance coefficient, thermoeconomic parameter rate and total
exergoeconomic parameter rate of the system are found as 1,02, 0,0206, 1,4 W/TL and
2,683 W/TL, respectively. The maximum energy input and exergy input are caused by the
incoming solar radiation. It is seen that most of this energy/exergy is lost, and destructed
due to irreversibilities. This situation is the biggest disadvantage of the flat plate solar
collectors.

You can also view the journal on the web page www.mmo.org.tr/muhendismakina and

support us with your articles and comments.
Best regards until our next issue...

UCTEA CHAMBER OF MECHANICAL ENGINEERS
Board of Directors



