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Ozet — Bu calismada, cam ve plastik ortiilii diizlemsel giines kolektoriinde birlesik 1s1l 1s11m ve dogal tasmim 1s1 transferi
problemi ele alinmustir. Giines 15in1mini soguran alt plaka ve gevre sicakligr sabit tutulmustur. Giines kolektorii, sabit kalinlikta
cam, lexan ve akrilik 6rtii malzemesi olarak ele alinmistir. Ortiiniin maruz kaldig1 dis ortam riizgar tasimm katsayis1 5-45
W/m?K, alt plaka sicaklig ise 323-423 K araliginda degistirilmistir. Boussinesq yaklasimi ile beraber tasinim denklemleri ve
enerji denklemi SIMPLE algoritmasi ile birlikte sonlu hacimler metodu kullanilarak ¢oziilmiistiir. Siirekli rejimde, farkl alt
plaka sicakligi ve dig ortamin riizgar tasimnim katsayis1 degisimine gore oOrtii sicakligi ve toplam 1s1 kayip katsayisi
hesaplanmistir. Bu degisime gore akis ve sicaklik profilleri alt plaka ortalama tasmim ve 1smim Nusselt degerleri de
sunulmugtur. Ayrica analitik olarak hesaplanan cam ortii sicakligi ile sayisal olarak hesaplanan cam ortii sicakliginin
miikemmel uyum sagladig1 goriilmiistiir.
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Combined Heat Transfer in Glass and Plastic Covered Solar Collector

Abstract — In this study, combined thermal radiation and natural convection heat transfer problem are investigated in glass and
plastic covered flat solar collector. The bottom plate that absorbs the sunlight and the ambient temperature are kept constant.
Solar collector cover is considered as a constant thickness glass, lexan and acrylic material. The outdoor wind coefficient of the
cover was changed to 5-45 W/m?K while the bottom plate temperature was changed in the interval 323-423K. The momentum
equations and the energy equation with the Boussinesq approach are solved using the finite volume method together with the
SIMPLE algorithm. Steady-state the cover temperature and the total heat loss coefficient were calculated according to the
different bottom plate temperature and the change of the wind convection coefficient of the outside environment. The flow and
temperature profiles of the bottom plate mean convection and radiation Nusselt numbers are also presented. Analytically
calculated glass cover temperature and the numerically calculated glass cover temperature were found to be in perfect
agreement.
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