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Natural Convection Heat Transfer and Flow Characteristics in
a Square Enclosure with an Isolated Heat-Generating Innerbody

Jae Heon Lee

Abstract

The steady two-dimensional laminar natural convection from a rectangular isolated innerbody
containing volumetric uniferm heat generation in a square enclosure has been investigated num-
erically. The temperature and flow fields within the enclosure are plotted and the heat transfer
rates from the innerbody and from the wall of enclosure are presented.

The area of innerbody is 1/25 of that of enclosure and the aspect ratios are 4 and 1/4.
The maximum nondimensional temperature rise of the “lying” configuration is roughly 17%
higher than that of “standing” configuration using fluid of Pr=0.7 when the centre of inner-
body coincide with the centre of enclosure. It is found that the effect of displacement of inner-
body in the enclosure on heat transfer and flow field is greater in “lying” configuration than
in “standing configuration.

In order to estimate the thermal environment in a room with heater or radiator, the method

presented here may be useful.
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Fig. 5 Numerical isotherms, Ra=5,58X10°,
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