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Ozet — Bu galismada, iig farkli oyuk geometrili ii¢ boyutlu yatay bir kanalda birlesik zorlanmis ve dogal tagmim 1s1 gegisi ve
akiskan akisi sayisal olarak incelenmistir. Icerisinden hava (Pr=0.71) gecen yiiksekligi ve genisligi H olan kare kesitli bir kanal
tabaninda bulunan, yiiksekligi H ve uzunlugu 2H olan tiggen, dortgen ve dairesel kesitli oyuk tarafindan 1sitilmaktadir. Oyuk
cidarlar sabit sicaklikta tutulurken, kanalin diger cidarlar1 yalitilmistir. Hava, kanala sabit hiz ve sabit sicaklikta girmektedir.
Problem, ii¢ boyutlu olarak ele alinmis ve siireklilik, momentum ve enerji denklemleri ticari bir yazilim yardimiyla ¢oziilmiis
ve yogunluk farki i¢in Boussinesq yaklagimi kullanilmistir. Tasmim terimlerinin ayriklastirilmasinda, ikinci dereceden
ayriklastrma ve saysal ¢dziimde SIMPLE algoritmasi kullanilmistir. Sayisal analizde, Grashof sayis1 2.5x10% — 2.5x10°
araliginda, Richardson sayist ise 0.01-100 arasinda degistirilmistir. Nusselt sayisi, isitilan oyuk yiizeyi alani boyunca
ortalanmis degeri hesaplanarak Richardson sayisi, Grashof sayisi, oyuk geometri degisiminin kanaldaki akigskan akisi ve 1s1
gecisi tizerine etkisi incelenmistir. Yiiksek Reynolds degerlerinde zorlanmis tagmim etkilerinin 6nem kazandig1 gozlenmistir.

Anahtar Kelime- Dogal tasinim, zorlanmis Tasinim, laminer akis, oyuk.

Investigation of Heat Transfer and Fluid Flow in Horizontal Duct with Different
Cavity Geometry

Abstract — In this study, mixed convection heat transfer and fluid flow in a three-dimensional horizontal duct with three
different geometries of cavity were investigated numerically. Air flows in a square duct which is heated by a cavity with
triangular, a rectangular and a circular cross-section. The cavity walls are kept at a constant temperature, the other walls of the
duct are insulated. Air (Pr=0.71) at constant temperature enters to the duct with a uniform velocity. The problem was modeled
in three dimensions (3-D) and continuity, momentum and energy equations were solved using commercial software where
Boussinesq approximation was used for the density difference. In differencing the convection terms, second order upwind
scheme and SIMPLE algorithm had been adapted. In the numerical analysis, the Richardson number was varied between 0.01
to 100, while the Grashof number was changed from 2.5x10% to 2.5%10°. The average Nusselt number was computed along the
hot cavity surface area and the effects of the Richardson number, Reynolds number and cavity geometry on the flow and heat
transfer were examined. It is observed that for increased Reynolds numbers, forced convection effects became more
pronounced.
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