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Analysis of natural convection-radiation heat transfer
using the finite volume method in enclosure
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Abstract

Natural convection and radiation heat transfer in a square enclosure containing absorbing,

emitting, and isotropically scattering(participating) media is studied numerically using the fi-

nite volume method. Various numerical methods are employed to analyze the radiative heat

transfer. Howerver, 1t is very difficult to choose the proper method. In present study, a finite

volume method(FVM) and a discrete ordinates method(DOM) are compared in rectangular

enclosure. The SIMPLER algorithm is used to solve the momentum and energy equations.

Thermal and flow characteristics are investigated according to the variation of radiation pa-

rameters such as optical thickness and scattering albedo. The result shows that the accuracy

and the computing time of FVM are better than those of DOM in regular geometry.
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Table 1 Comparision of average Nusselt number at hot wall
Optical Thickness Scherme Nao om N
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\'% Step 8.9592 37.5149 46.4741
0.2 M Diamond 8.9776 36.9379 45.9155
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