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SUNUS

Degerli Meslektaslarimiz Merhaba,

Miihendis ve Makina dergimizin bu sayisindaki ilk makale Celalettin Bakir ve Ahmet Yilanci'nin “Tiir-
kiye’deki Farkli Iller I¢in Sebekeye Bagh Arazi ve Cat Tipi Lisanssiz Fotovoltaik Giig Santrallerinin Tek-
no-Ekonomik Analizi” baslhiklt makalesidir. Tiirkiye 'de yenilenebilir enerji kaynaklarindan elektrik enerjisi
iiretimi icin lisanssiz kurulumlar artarak devam etmektedir. Ozellikle elektrik fivatlarina gelen yiiksek oran-
It zamlar, tiiketicilerin yatirimlarini yenilenebilir enerji kaynaklarina dogru yénlendirmesini saglamistir:
Bu ¢calismada, 1215 kWp/1000 kWe gii¢lerinde hem arazi hem de ¢ati kurulumu olarak tasarlanan sebek-
eye bagl lisanssiz giines enerjisinden elektrik iiretim santrallerinin Tiirkiye 'nin farkly iklim kosullarina
sahip 7 sehri igin (Agri, Antalya, Balikesir, Istanbul, Izmir, Konya ve Samsun), tekno-ekonomik analizi
gergeklestivilmistir. Analizlerin teknik kismi PVsyst simiilasyon programi kullanilarak gergeklestivilmigstir.
Ayrica tiim sehirler icin seviyelendirilmis enerji maliyeti, net bugiinkii deger, i¢ kdrlilik orani, proje ve oz
kaynak geri doniisleri hesaplanmustir. Ekonomik analizde, %100 mahsuplasma, %50 mahsuplasma-%50
elektrik satig ve %100 elektrik satis opsiyonlart kullamilmistir. Yillik enerji iiretiminde en yiiksek deger
1988 MWh/yl ile Antalya da arazi kurulumunda, en diisiik deger ise 1234 MWh/yl ile Samsun’da ¢att
kurulumunda elde edilmigstir. Sistem performans oraninda en yiiksek deger %80.07 ile Agri 'da ¢ati kurulu-
munda, en diisiik deger ise %75.92 ile Antalya’da arazi kurulumunda elde edilmistir. Tiim senaryolar ele
alindiginda, net bugiinkii deger ve i¢ kdrlilik orani en yiiksek Antalya icin olmustur.

Ikinci makalemiz, Ece Yildiz Oztiirk’iin “Dinamik Mikroakiskan Hiicre Kiiltiirii Platformlarinda
Difiizyon-Konveksiyon Proseslerinin Hesaplamali Akigkanlar Dinamigi Modellemesi” adli ¢alismasidir.
Mikroakiskan tabanli  biyokimyasal analizler, hiicre ve doku miihendisligindeki son gelismeler,
mikroakiskan sistemler icinde uzaysal-zamansal olarak kiitle transferinin kontrol edilmesine dayanmak-
tadw. Mikroakiskan sistemler ile hiicresel mikrogevrenin kontrol edilmesi ve doku benzeri yapilarin taklit
edilmesinin yanisira, yiiksek verimli analizlerin gerceklestivilmesinde de oldukga kullanish araglardir. Bu
sistemler biyoaktif molekiillerin, niitrientlerin, biiyiime faktorlerinin ve diger hiicresel regiilator molekiiller-
in konsantrasyon gradientlerinin zamana ve konuma bagh olarak kontrol etme potansiyeline sahiptir. Bu
nedenle mikrosistemlerde biyomolekiillerin taginim olaylarimin modellenmesi, mikroakiskan platformlarin
tasarimini ve kantitatif biyolojik analizleri kolaylastiran degerli ve kullanigh bir analitik ara¢tir. Gelistir-
ilen analitik model mikroakiskan sistem tasarimina rehberlik ettiginden; maliyetli ve zaman alict deneyler
minimuma indirilebilmekte; tasarim siireci verimliligi ve etkinligi arttirilabilmektedir.

Calisma kapsaminda ilag tasimim uygulamalarina yénelik tek kanalli mikroakiskan platformda biyo-
molekiillerin difiizyon ve konveksiyon proseslerine vurgu yaparak kiitle transferi profilini gosteren analitik
bir model olusturulmustur. Mikroakiskan hiicre kiiltiirii sistemlerinin hiicresel fizyolojik ortamlarin akig
dinamigini taklit edebilmesi i¢in pulsatil laminar s akisun saglayabilen peristaltik pompa ile sistem
kurulmugstur. Dinamik akis kosullart altinda hiicreler iizerine etki eden biyomekanik kuvvetlerin (akis hizi,
konsantrasyon, basing dagilimi ve kayma gerilimi) etkisini sayisal olarak incelemek icin COMSOL Mul-
tiphysics sonlu elemanlar yazilumi kullamilarak mikroakiskan sistemin sayisal simiilasyonu yapimistir.
Mikroakiskan sistemde hiicreler minimum kayma gerilimine maruz birakilirken, kanal uzunlugu boyun-
ca konsantrasyon profilinin korundugu gosterilmistir. Akis hizimin arttirdmasiyla mikro kanal boyunca
¢oziinen konsantrasyon dagilimi degistirilebilmektedir ve bu da hiicreler iizerindeki kayma gerilimini art-
tirmaktadir. Simiilasyonu yapilan mikroakiskan analitik modelin, hiicre kiiltiirii, biyolojik analizler ve ilag
taswyict sistemler igin kullanilacak mikroakiskan platformlarin gelistirilmesinde sistem tasarimi ve para-
metre se¢imi igin temel olarak kullanilabilecegi diisiiniilmiistiir.

Uciincii makalemiz Murat Otkiir ve Ali Ding’in “Ucan Arabalarin Inis Takimi ve Siispansiyon Sisteminin,
Inis ve Engel Gecme Manevralar icin Performans Modellemesi” adli ¢calismasidir: Havacilik ve otomotiv
sektoriindeki son zamanlarda yapilan arastirma ve gelistirme ¢alismalar: neticesinde u¢an araba gelistir-
ilmistiv. Ugan arabalar kii¢iik bir ucak ve binek arag tasitlarimin birlestirilmesinde olusup, her iki tagidin
da tistiin ozelliklerini tasimaktadirlar ve hem kara ve hem hava yolu tasimaciligt icin kapidan kapiya
ulasim saglamaktadwrlar. Ticari olarak bir¢ok firma son zamanlarda ugan arabalara yatirim yapmakta
olup, 5 yil igerisinde nihai miisteriye tiriin satisi beklenmektedir.



Ugan araglarin siispansiyon sistemi tasarumi, bu sistemlerin hem u¢ak hem de binek arag¢ miisterilerinin
gereksinimlerini karsilamas1 gerektigi i¢in, iiriin gelistirme stirecinde olduk¢a onemli bir yer kaplamak-
tadir. Bu ¢alismada bir ug¢an arabanin siispansiyon sistemi, 2 serbestlik dereceli Kiitle-Yay-Soniimleyici
sistemi kullanilarak ¢eyrek ara¢ modeli prensiplerine gore Matlab/Simulink programinda modellenmigtir.
Ilgili hakaret denklemler verilip, model inis takimlart icin éncelikle bir inis manevrasi simiilasyonu i¢in
calistirllmistir. Sonrasinda ayni model arag siiriis simiilasyonu dogrultusunda engel gecme manevrasi igin
kullanilmistir: Calisma neticesinde ug¢an araba tasarimi tasarim parametreleri i¢in kabul edilebilir perfor-
mans parametreleri kiimesi tanimlanmistir: stispansiyon sistemi soniimleme elemani iizerindeki kuvvet, inig
manevrasi stispansiyon sistemi yer degistirmesi ve engel gegme manevrasindaki maksimum ivme.

Doérdiincii makalemiz, Gok¢e Mehmet Genger, Coskun Yolcu ve Fatih Kahraman'in “Bir Diferansiyel
Kovaninda Kademeli Artan Yiikleme Kosullar: Altinda Gerinim Olger Olgiimleri ve Sonlu Elemanlar An-
alizi Kiyaslanarak Yiiklemenin Yorulma Omriine Etkisinin Incelenmesi” adli makalesidir. Bu ¢alismada,
sonlu elemanlar analiz programi ANSYS® ’den elde edilen gerilme degerleri ile test ortaminda diferansiyel
kovanina baglanan gerinim olgerler ile élgiilen gerilme degerleri kiyaslanmistir. Calismada kullanilan
parca agir ticari araglarda kullanilan bir diferansiyel kovamidir: Calismada gerilme degerleri karsilastir-
maswnin yani sira, hidrolik yiiklemeli test tezgahlart ile kademeli artan yiikleme kosullarinda kovanin yorul-
ma davranist gozlemlenmistir. Yiik kosullar, test konfigiirasyonlar: ve yorulma omiir sonuglart makalede
detaylica anlatilmistir. Sonlu elemanlar analizi ve gerinim dlger sonuglarimin birbiri ile uyumlu oldugu ve
yiik arttik¢a yorulma omriiniin azaldigr gozlemlenmistiv. Gévdenin belirlenen noktalarinda gerilim deger-
leri, yiik artisi ile lineer olarak artmigtir. Ancak yiik degisimi ile yorulma émrii arasindaki iliski dogrusal
degildir. Yiikteki yiizde elli artis, yorulma omriinii yaklasik yiizde yetmis bes azaltmistir. Calismanin amaci,
oncelikle sonlu elemanlar ¢calismalarimin giivenilirliginden testler ile karsilastirma yaparak emin olmak,
ilerleyen ¢alismalar ile birlikte diferansiyel kovaninin émiir tahmininde faydali bir kaynak olacak sekilde
ve daha fazla yiik ile daha az ¢evrimde test gerceklestirerek iiriiniin giivenilirliginden emin olunabilecek
alt yapyr hazirlamaktir:

Beginci makalemiz, Hakan Kavak ve Nimeti Déner’in “Kondenstoplarin Enerji Verimliligine Etkileri ve
Enerji Maliyet Analizi: Bir Tekstil Firmas: Ornegi” isimli makalesidir. Buhart kullanan ve buhar hatlarinin
yogun oldugu ¢esitli endiistriyel tesislerde, kondenstoplar enerji verimliligi igin olduk¢a onemli ekipman-
lardw. Calismamizda kondestoplarin ¢esitleri, kullanim ézellikleri ve uygulamada karsilasilan aksakliklar
(montaj, ebatlari, malzeme uygunlugu, ¢alisma sartlary) bakimindan en ¢ok gériilen kondenstop prob-
lemleri anlatilmaktadir: Genel kondenstop problemlerinin olusum nedenleri, bakim ve onarim igin yapil-
mast ve dikkat edilmesi gerekenler ayrintilt a¢iklanmaktadir. Bir endiistriyel tesisin buhar hatlarinin kayip
6l¢timii ve kondenstoplarin enerji kayp maliyetleri hesaplanarak, ekonomik énemleri de gésterilmektedir.
Analizler sonucunda, 105 kondenstop olan fabrikanin kondenstoplardan bir yillik enerji kayip maliyetinin
561,384 USD oldugu, bakim ve tamir islemlerinden sonra 93,287 USD diistiigii tespit edilmistir.

Altinct makalemiz, Ozgiir Bayer’in “Bir Yatay Gizli Isil Enerji Depolama Biriminde Eksantriklik: I¢c Boru
Geometrisinin Etkileri” isimli makalesidir. Giines enerjisinin kesintili karakteristigi, farkll sektorlerde
stireklilik arz eden ve giivenilir enerji saglamak amag¢h uygulamalarin gelistirilmesini tesvik etmektedir.
Faz degistiren malzemelerin kullamildigr gizli 151l enerji depolama ¢éziimleri, boyutlari, maliyetleri ve
sabite yakin ¢alisma sicakliklar: nedeniyle aragtirmacilarin ana odak noktasi olmustur. Eg merkezli LTES
tinitelerinde performans iyilestirmesi igin temel yontemlerden bir tanesi, eksantrikligi saglamak ve iiniten-
in tepki ve sarj stiresini azaltmak igin i¢ borunun konumunu degistirmektir. Bu ¢alismada, daire, kare ve
ticgen seklindeki farkli i¢c boru geometrileri icin eksantriklik uygulamasi gerceklestirilmistir. Tiim durum-
lar igin zamana bagl erime davranisi hiz, sicaklik ve sivi fraksiyonu konturlart incelenerek sunulmustur.
Tiim durumlar igin en diisiik erime siiresine sahip tiggen eksantrik tasarim ile erime siiresinin en optimum
sekilde iyilestirildigi gozlemlenmistir. Uggen tasarumda sarj siiresi yaklasik %50 azalirken, daire ve kare
tasarimlarda bu azalma daha az belirgindir. Eksantrikligin kullanilmasindan kaynaklanan dogal konveksi-
yon performansindaki artig, erime siiresindeki iyilesmelerin temel nedenidir.

Yedinci makalemiz, Karani Kurtulug'un “Ozgiin Bir Baca Gazi Kondenserinin Gelistirilmesi ve Deneysel
Olarak Incelenmesi” isimli makalesidir. Diinyada ihtiyac olan enerjinin biiyiik kismi halen fosil yakitlarla
saglanmaktadwr. Kiiresel salgin, savaslar, dogal afetler vb. sebeplerden dolay: enerji maliyetleri her gecen



giin artmaktadi: Bundan dolayr enerji verimli sistemlere ragbet artmaktadw: Bu ¢alismada, dogalgaz
kaynakl bir kazamin atik baca gazi 1sis1 kondenserle geri kazamlmistir. Oncelikle analitik hesaplamalar
ile kondenser boyutlandirilmistir. Daha verimli 1s1 geri kazanimi igin gévde ve boru tarafinda homojen
akiskan dagilimi amaglanmistir ve bunun i¢in HAD analizleri yiiriitiilerek nihai tasarim, analiz sonug¢lari-
na gore belirlenmistir. Sonrasinda kondenser iizerinde performans deneyleri gergeklestirilmis olup, anal-
itik hesaplar ile %94 oraminda dogrulanmistir. Ayrica nihai tasarimda govde tarafindaki akisin homojen
oldugu termal kamerayla ispatlanmuistir.

Sekizinci makalemiz, Abdulvahap Yigit ve Nurullah Arslanoglu nun “Parabolik Oluk Giines To-
playicilarimin Simiilasyonu ve Anlik Isil Performanslarinin Incelenmesi” isimli makalesidir. Diinyada
kiiresel 1sinma nedeniyle fosil enerji kaynaklarina bagh enerji iiretim sistemleri gittikge azalmaktadr.
Buna bagl olarak da yenilenebilir enerji kaynaklarinin kullanimi artmaktadir. Giines enerjisi yenilenebilir
enerji kaynaklar iginde en énemlilerden birisidir. Artan enerji ihtiyacim karsilamak tizere giines enerjis-
inin fotovoltaik sistemlerde kullanimi hizla artmaktadw: Giines enerjisinin sil sistemlerde kullanimi igin
calismalar da artarak devam etmektedir. Isil enerji uygulamalar i¢inde parabolik giines toplayicisi one
¢ctkmaktadir. Bu toplayicilarla 300 °C sicakliklara varan ist enerjisi tiretimi yapilabilmektedir. Bu sicaklikta
1s1 eneryjisi ile elektrik iiretilebilmektedir. Diger taraftan sogutma enerjisine ¢ok ihtiya¢ duyulan yaz aylarin-
da, bol olan giines enerjisi kullanilarak, absorpsiyonlu sogutma sistemleriyle sogutma da yapilabilmekte-
dir.. Yiiksek sicaklikta 1s1 enerjisi ile ¢ift kademeli absorpsiyoinlu sogutma sistemlerinde yiiksek sogutma
tesir katsayilar elde edilebilmektedir. Bu ¢alismada parabolik oluk tipi giines toplayicilarinin modellemesi
yapilarak anlik 151l performansi incelenmigtir. Bunun i¢cin MATLAB programlama dilinde bir simiilasyon
programi yazilmistir. Bu programda anlik direkt giines isinimi degerini hesaplamak i¢in Daneshyar-Pal-
tridge-Proctor (DPP) modeli kullamimistir: Bu model kullanilarak yapilan hesaplamalarla, tek boyutlu
olarak giinesi takip eden bu tiir toplayicilarin daha fazla enerji iiretebilmesi i¢in Kuzey-Giiney dogrul-
tusunda yerlestirmesinin uygun olacagi gésterilmistir.

Ornek bir toplayici ézellikleri ve boyutlart kullanilarak, anlik verim ve faydali is1 hesaplamalar: yapilmustir:
Bu anlik degerlerin toplamu ile giinliik, aylik ve yillik 1s1l gii¢ degerleri ve verim hesaplart yapilmigstir.
Ornek olarak secilen bolgeler icin cevresel parametrelere bagl olarak yillik 151l gii¢ degerleri bulunarak
karsilastirmalar yapilmistir.  Bu tiir sistemlerin kurulumu i¢in ideal ¢evresel parametreler belirlenmis ve
tartismast yapilmistr.

Dokuzuncu ve son makalemiz Elif Tugce Yalniz, Tezcan Sekercioglu ve Ahmet Can Yildiz'in “Epoksi
Esasl Polimerik Kaplamalarin Asinma Davramslarimn Incelenmesi” isimli makalesidir. Polimerik ka-
plamalar farkly malzemelere uygulanabilirligi, maliyeti ve etkinligi acisindan diger kaplama tekniklerine
gore distiinliigii bulunmaktadir. Epoksi esash polimerik kaplamalarin yiiksek asinma ve korozyon direncine,
iyi bir kimyasal ve termal kararliliga, ézellikle ¢ok iyi yapistirici ozelligine sahip olmasi nedeniyle otomo-
tiv, imalat, insaat, elektronik gibi endiistrilerde kullanimi yayginlagmistir. Bu ¢alismada, ASTM G99-17
standardina uygun olarak 5, 10 ve 15 N yiik ve 300, 600, 900 s siirelerde ¢elik disk numunelere uygulanan
epoksi kaplamalarin aginma davranisi incelenmigstiv. Siirtiinme katsayilar: deneysel olarak belirlenmigtir.
Aliiminyum dolgulu Epoksi 1’e kiyasla mineral dolgulu Epoksi 2, artan asinma siirelerinde ve yiiklerde
daha iyi performans gostermistir. Epoksi 1 kaplamalarda %10 bor karbiir (B4C) katkisinin uzun asinma
stirelerinde olumlu etkisinin oldugu, %20 B4C katkisinin ise fiziksel yapiyt bozdugu, dolayisiyla asinma
direncini diisiirdiigii goriilmiistiiv. Elde edilen sonuglar degerlendirildiginde, uzun asinma siirelerinde ve
artan yiiklerde en az kiitle kaybeden mineral dolgulu Epoksi 2 olmustur.

Dergimize www.mmo.org.tr/muhendismakina ve https://dergipark.org.tr adresinden ulasabilir, makale
ve goriisleriniz ile destek olabilirsiniz.

Bir sonraki sayimizda bulusmak iizere...

TMMOB Makina Miihendisleri Odast
Yonetim Kurulu



PRESENTATION

Dear Colleagues,

The first article published in our journal Engineer and Machinery is the article titled “Techno-Economic
Analysis of Grid-Connected Rooftop and Land Types of Unlicensed Photovoltaic Power Plants For
Dufferent Cities in Turkey” by Celalettin Bakir and Ahmet Yilanci. Unlicensed installations of electrical
energy generation from renewable energy sources continue increasingly in Turkey. Especially, the high rate
of increase in electricity prices has enabled consumers to direct their investments toward renewable energy
sources. In this study, techno-economic analyses of unlicensed grid-connected solar power generation
plants, which were designed as both land and roofiop installations with the capacity of 1215 kWp/1000 kWe
in different climatic conditions of seven cities in Turkey (Agr1, Antalya, Balikesir, Istanbul, Izmir, Konya and
Samsun), were conducted. The technical part of the analyses was carried out using the PVsyst simulation
software. Also, levelized cost of energy, net present value, internal rate of return, project and equity returns
were calculated for all cities. In the economic analysis, 100% offsetting, 50% offsetting- 50% electricity
sale, and 100% electricity sale options were used. For the annual electrical energy production, the highest
value was obtained for the land installation in Antalya with 1988 MWh/year, and the lowest value was
calculated for the rooftop installation in Samsun with 1234 MWh/year. For the system performance ratio,
the highest and lowest values were found for the rooftop installation in Agri with 80.07% and the land
installation in Antalya with 75.92%, respectively. The highest net present value and internal rate of return
were obtained for Antalya by considering all scenarios.

The our second article is titled “Computational Fluid Dynamics Modeling of Diffusion-Convection
Processes on Dynamic Microfluidic Cell Culture Platforms” by Ece Yildiz Oztiirk. Microfluidic-based
biochemical analyzes and recent developments in cell/tissue engineering are based on controlling spatio-
temporally mass transfer in microfluidic systems. These systems are useful tools for controlling the cellular
microenvironment and simulating tissue-like structures, as well as performing high-throughput analysis.
Therefore, modeling of transport processes of biomolecules in microsystems is a valuable and useful
analytical tool that facilitates the design of microfluidic platforms and quantitative biological analysis.

Within the scope of the study, an analytical model was created that shows the mass transfer profile by
emphasizing the diffusion and convection processes of biomolecules in a single-channel microfluidic
platform for drug transport applications. In order to mimic the flow dynamics of cellular physiological
environments, the microsystem was established with a peristaltic pump that can provide pulsatile laminar
fuid flow. Numerical simulation of the microsystem was performed using COMSOL software to numerically
examine the effects of biomechanical forces (flow rate, concentration, pressure distribution and shear
stress) acting on cells under dynamic flow conditions. In the microfluidic system, it has been shown that
the concentration profile is maintained along the length of the channel while the cells are exposed to the
minimum shear stress. By increasing the flow rate, the concentration distribution along the microchannel
can be changed, increasing the shear stress on the cells. It is thought that the simulated microfluidic
analytical model can be used as a basis for system design and parameter selection in the development of
microfluidic platforms to be used for cell culture, biological analyzes and drug delivery systems.

The our third article is titled “Performance Modelling Of Landing Gear And Suspension System Of A
Flying Car For Landing And Bump Passing Manoeuvres” by Murat Otkiir, Ali Din¢. Recent research
and development activities in both in aviation and automotive industries resulted with a genuine product
known as roadable aircraft also known as flying car. Roadable aircraft is combination of a small size
airplane and a passenger vehicle containing the superior sides of both products,; and provides door-to-
door transportation by both ground and air. Many companies invested in this product and first commercial
units are expected to be the launched within 5 years.

Suspension system of a roadable aircrafts plays a significant role in the overall product design, as it should
satisfy the customer requirements for both aircrafts and passenger cars: landing and traveling on road. In
this study, suspension system of a flying car was modelled in Matlab/Simulink and optimized as a quarter car
model employing a 2 DOF Mass-Spring-Damper system. The equations of motion were presented, and the
model was firstly simulated as an aircraft landing gear for landing performance. Then the model was run to



determine driving performance on road for a typical bump passing manoeuvre. A set of design parameters
was determined for acceptable performance outputs: suspension system damping element acting force and
displacement for the landing and maximum acceleration for the bump passing performance.

The our fourth article is titled “Investigation of the Effect of Loading on Fatigue Life by Comparing Strain

Gauge Measurements and Finite Element Analysis Under Gradually Increasing Load in An Axle Housing”
by Tugce Altinkaya, Olcay Dagci, Fatma Dilay Aksoy, Mehmet Onur Balci. In this study, the stress
values obtained from commercial finite element analysis software ANSYS® and stress values measured by
strain gauges applied on an axle housing in test environment were compared. The axle housing is a test
sample from heavy duty commercial vehicles. Besides from stress values comparison, fatigue behavior of
the housing was observed under gradually increased loading conditions via hydraulic loaded test benches.

Load conditions, configuration change steps, test parameters and fatigue life results will be explained in

detail. It was observed that the results of FEA and strain gauge are coherent to each other and as the load
was increased, the fatigue life decreased. The stress values in specified points of housing increase linearly
with the load increment. However, as predicted, the relationship between load change and fatigue life is not
linear. For instance, fifty percent increase in load reduces life by about seventy-five percent. The aim of the
study is firstly correlate the FEA results by comparing with the test measurements and then try to observe
the effect of load increase on the fatigue life which will be a beneficial source for estimation of the life of
the axle housing under diverse loadings.

The our fifth article is titled “Impact of Steam Traps On Energy Efficiency and Energy Cost Analysis: The
Case of a Textile Factory” by Hakan Kavak, Nimeti Déner. Steam traps are critical to energy efficiency
in many industrial facilities. The types of steam traps, their uses, and application problems (such as
installation, sizing, material compatibility, working conditions) have been explained in this study. The most
common causes of steam trap problems and methods for maintenance and repair are explained in detail.
Steam leakage measurements in an industrial plant were used to demonstrate the economic significance of
steam traps. Based on the analyses, the one-year energy loss cost for the plant with 105 steam traps was
determined to be 8561,384, and was reduced to $93,287 after the maintenance period.

The our sixth article is titled “Eccentricity in a Horizontal Latent Thermal Energy Storage Unit: Effects
of Inner Tube Geometry” by Ozgiir Bayer. The intermittency of solar energy has resulted in a urge to
implement a buffer for providing constant and reliable energy in different sectors. Latent thermal energy
storage solutions that use phase change materials have been the main focus of researchers due to their
size, cost and near-constant operating temperatures. One of the main ways of performance improvement
in concentric LTES units is changing the location of inner tube to introduce eccentricity and decrease
the response and charging time of the unit. In this study, the eccentricity is implemented for different
inner tube geometries, circle, square and triangle. The time dependent melting behavior of all the cases
are presented by investigating the velocity, temperature and liquid fraction contours. The melting time is
improved for all the cases with the triangle eccentric design having the lowest melting time. The charge
time in the triangular case is decreased nearly 50% while the decrease is less significant for the circle and
square designs. The natural convection improvement due to employment of eccentricity is the reason for
the enhancements.

The our seventh article is titled “Design and Experimental Investigation of Novel Flue Gas Condenser”
by Karani Kurtulus. Most of the energy needed by the world has still been provided by fossil fuels. Energy
costs are increasing day by day due to pandemics, wars, natural disasters, etc. Therefore, the need for
energy-efficient systems is increasing. This study recovered the waste heat of a natural gas-fired boiler
with a flue gas condenser. First, the condenser heat transfer surface area was determined by analytical
calculations. Then, the final design was obtained by CFD analysis to make homogeneous fluid distribution
on the shell and tube sides. Finally, performance tests were carried out on the condenser. According to
the test results, the analytical calculations were confirmed by 94%. In addition, in the final design, the
homogeneity of the flow on the shell side has been proven by the thermal camera images.

The our eighth article is titled “Simulation of Parabolic Trough Solar Collectors and Investigation of
Instant Thermal Performance” by Abdulvahap Yigit and Nurullah Arslanoglu. Due to global warming in



the world, energy production systems connected to fossil energy sources are gradually decreasing. Due to
this, the use of renewable energy sources is increasing. Solar energy is one of the most important renewable
energy sources. In order to meet the increasing energy needs, the use of solar energy in photovoltaic
systems is increasing rapidly. Studies for the use of solar energy in thermal systems are also continuing
to increase. The parabolic solar collector stands out among the thermal energy applications. With these
collectors, it is possible to produce heat energy up to 300 °C temperatures. At this temperature, electricity
can be generated by heat energy. On the other hand, in summer, when cooling energy is very much needed,
cooling can also be done with absorption cooling systems using abundant solar energy. High coefficient
of performance(COP) can be obtained in double-stage absorption cooling systems with high temperature
heat energy.

In this study, the instantaneous thermal performance of parabolic trough type solar collectors was
investigated by modeling. For this, a simulation program has been written in the MATLAB programming
language. In this program, the DPP model was used to calculate the instantaneous direct solar radiation
value(DNI). With the calculations made using this model, it has been shown that it would be appropriate
to place such collectors, which follow the sun in one dimension, in a North-South direction so that they
can produce more energy.Using the characteristics and dimensions of a sample collector, instantaneous
efficiency and useful heat calculations were performed. Daily, monthly and annual thermal power values
and efficiency calculations were made with the sum of these instantaneous values. For the regions
selected as an example, comparisons were made by finding annual thermal power values depending on
environmental parameters. The ideal environmental parameters for the installation of such systems have
been determined and discussed.

The our ninth and final article is titled “Investigation of Wear Behaviour of Epoxy-Based Polymeric
Coatings” by Elif Tugce Yalniz, Tezcan Sekercioglu, Ahmet Can Yudiz. Polymeric coatings have
superiority over the other coating techniques in terms of applicability on different materials, cost and
effectiveness. Epoxy-based polymeric coatings have become widespread application in industries such
as automotive, manufacturing, construction, electronics, due to their high wear and corrosion resistance,
good chemical and thermal stability, and especially very good adhesive properties. In this study, the wear
behavior of epoxy coatings applied to steel disc specimens were investigated at 5, 10, and 15 N loads and
300, 600, and 900 seconds in accordance with ASTM G99-17 standard. The coefficients of friction were
determined experimentally. Compared to aluminum-filled Epoxy 1, mineral-filled Epoxy 2 performed better
at increased wear times and loads. It has been observed that 10% boron carbide (B4C) additive in Epoxy
I coatings has a positive effect on long wear times, while 20% B4C additive deteriorates the physical
structure, thus reducing the wear resistance. When the results obtained are evaluated, Epoxy 2 lost the least
mass at long wear times and increasing loads.

You can also view the journal on the web page www.mmo.org.tr/muhendismakina, https://dergipark.org.
tr and support us with your articles and comments.

Best regards until our next issue...

UCTEA CHAMBER OF MECHANICAL ENGINEERS
Board of Directors



