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ONSOZ

Bu calismada, plakali 1s1 degistiricilerinde 1s1 transferini iyilestirmede farkli nano
akigkanlarin etkisinin incelenmesi amaglanmustir.

Bu amag¢ dogrultusunda, proje destegi ile bir deney diizenegi kurulmus, deney
diizeneginde ayni 1s1l kapasiteye sahip dort farkli geometrik 6zelliklere sahip plakali 1s1
degistiricisi kullanilmistir. Proje basvuru formunda olmamasma ragmen, siirdiiriilen
deneysel c¢alismalarda plakali 1s1 degistiricilerinin nano partikiiller nedeniyle siklikla
tikandig1 ve performans diisiikliigiine neden oldugu goriilmiistiir. Plakali 1s1 degistiricilere
alternatif olarak, yine sanayide siklikla kullanilan ve tikanma problemi olmayan Govde
Borulu bir 1s1 degistiricisi de modiiler olarak deney setine eklenmistir. Deneysel ¢caligmalar
Kahramanmaras Siit¢ii Imam Universitesi (KSU) Makine miihendisligi laboratuvarlarinda
gergeklestirilmistir.

Calisma kapsaminda 1s1 degistiricilerin performans kriterleri; soguk su c¢ikis
sicakliginin debiye gore degisimi, Nusselt ve Reynolds sayisinin birbirine gore degisimi,
basing disimiiniin Reynolds sayisiyla ve siirtinme faktoriiyle degisimi olarak
belirlenmistir.

Bu proje KSU Arastirma Projeleri Yénetim Birimince desteklenmistir (2020/6-29
A). Bu destekleri nedeniyle KSU Bilimsel Arastirma Projeleri Birimine tesekkiir ederiz.
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OZET

Sonlu sicaklik farkinda 1s1 transferinin uygulamalarindan biri oldugundan, bu gorevi goren
1s1 degistiricilerin tasarimi olduk¢a Onem arz etmektedir. Endiistride yaygin olarak
kullanilan 1s1 transfer sistemlerinden olan 1s1 degistiricilerinde yiiksek 1s1l performanslara
ulagmak i¢in tasarim degisiklikleri ve araci akigskanlar {izerinde caligmalar yogun bir
sekilde siirmektedir. Yiiksek 1s1 transferi saglayan akiskan tiplerinden birisi de metal oksit
igerikli nano-akiskanlardir. Bu projede, 1s1 transferinde en etkin 1s1 degistiricisi tiirii olan
plakali tip 1s1 degistiricisinde, kanat tasarimi ile farkli derisiklikte ve tiirdeki nano-
akigkanlarin 1s1 transferi ve basing diisimiine etkisi arastirilmistir. Plakali 1s1
degistiricisinde soguk akigskan olarak metal oksit igceren (titanyum dioksit ve bakir oksit)
nano-akiskanlar kullanilirken sicak akigkan olarak sebeke suyu kullanilmistir. Proje
kapsaminda, 1s1l performans agisindan en iyi degerleri veren plakali 1s1 degistirici
belirlenmis, bu 1s1 degistiricisinde metal oksit igerikli iki farkli nano-akiskanin 1sil
performansa ve basing diisimime etkisi incelenmistir. Ayrica, deney setinin
kullanilabilirligini gelistirmek ve olas1 esanjor tikanikliklarinin 6niine ge¢gmek amaciyla,
proje amaci olarak verilmemesine ragmen, bir adet gévde borulu bir 1s1 degistiricisi de
modiiler olarak imal edilmis ve deney setine entegre edilmistir. Proje kapsaminda
olmamasina ragmen, deney setinde kullanilan en yiiksek 1s1l performansa sahip plakali 1s1
degistiricisi ile govde borulu 1s1 degistiricilerinin 3 boyutlu kati modelleri
SOLIDWORKS’te olusturulmus, limit dururumlar i¢cin ANSYS’te akis analizleri
yapilmistir. Su igin yapilan sayisal analizlerde, deneysel ve sayisal veriler karsilagtirilmis
ve kabul edilebilir hata ile iyi bir uyum yakalanmistir. Proje sonrasinda hem plakali hem de
govde borulu 1s1 degistiricileri lizerinde tasarim degisiklikleri yapilarak 1s1l
performanslarinin artirilmasi igin sayisal ¢alismalara devam edilecektir.

Anahtar Kelimeler: plakali 1s1 degistirici, govde borulu 1s1 degistirici, nano-akiskan, 1s1
transferi, basing distimii



ABSTRACT

Heat exchangers are important devices that operate at finite temperature differences to
accomplish the required heat transfer between two fluids. The design of heat exchanger is
significant phenomena in terms of increasing efficiency of these devices. In order to
achieve high thermal performances in heat exchangers, which are among the heat transfer
systems widely used in the industry, studies on design changes and working fluids continue
intensively. One of the fluid types providing high heat transfer rate is nanofluids with
metal oxide content. In this project, the effect of fin design and nanofluids of different
concentrations is investigated on heat transfer and pressure drop in the plate type heat
exchanger. In addition, in order to improve the usability of the experimental set, a shell-
tube heat exchanger is included in the experiment set. While tap water is used as the hot
fluid in the heat exchanger, nano-fluids containing metal oxides (titanium dioxide and
copper oxide) is utilized as the cold fluid. Within the scope of the project, the plate heat
exchanger giving the best values in terms of thermal performance is determined, and the
effect of two different nano-fluids containing metal oxides on the thermal performance and
pressure drop in this heat exchanger is investigated. Moreover, in order to improve the
usability of the test set and to prevent possible heat exchanger blockages, a shell-and-tube
heat exchanger is also manufactured modularly and integrated into the test set, although it
IS not given as a project purpose. Although not within the scope of the project, 3D solid
models of the plate heat exchanger and shell and tube heat exchangers with the highest
thermal performance used in the experiment set are created in SOLIDWORKS, and flow
analyzes are made in ANSYS for limit states. In numerical analyzes for water,
experimental and numerical data are compared and a good agreement is obtained with
acceptable error. After the project, design changes will be made on both plate and shell and
tube heat exchangers, and numerical studies will continue to increase their thermal
performance.

Keywords: plate heat exchanger, shell and tube heat exchanger, nanofluid, heat transfer,
pressure drop



