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Flow Analysis for Radiating Fluid with Density Variation
affected by Overheat Ratio

C. Y. Han, J. W. Chae, E. S. Park and M. G. Nam

A numerical investigation has been performed to discuss the radiation-affected steady-laminar
natural convection in an enclosure under a large temperature difference. Due to inherent nature of
this study, the Boussinesq approximation is no longer valid. Therefore the radiating fluid in an
enclosure is treated as a ideal gas. To examine the effects of thermal radiation on thermo-fluid
dynamic behaviors in complex geometries, two incomplete partitions are introduced. Based on the
results of this study, the dispositions of incomplete partitions with radiatively participating medium
are found to incur a distinct difference in fluid~dynamic as well as thermal behavior.
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Fig.1 Effect of density variation on streamlines as well as isotherms

(a) case I: pure NC

(b) case I radiating fluid

I

{c) case II: pure NC

(d) case II: radiating fluid

Fig.2 Effects of thermal radiation on thermo-fluid dynamic behaviors in complex enclosures
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