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NUMERICAL STUDY ON NATURAL CONVECTION HEAT TRANSFER
IN A CAVITY CONTAINING A CENTERED HEAT CONDUCTING BODY

H. K. Myong and T. H. Chun

The present study numerically investigates the natural convection heat transfer in a 2-D square cavity
containing a centered heat conducting body. Special emphasis is given to the influences of the Rayleigh number,
the dimensionless conducting body size, and the ratio of the thermal diffusivity of the body to that of the fluid on

the natural convection heat transfer in overall concerned region.

The analysis reveals that the fluid flow and heat

transfer processes are governed by all of them. Results for isotherms, vector plots and wall Nusselt numbers are

reported for Pr =

0.71 and relatively wide ranges of the other parameters.

Heat transfer across the cavity, in

comparison to that in the absence of a body, are enhanced (reduced) in gemeral by a body with a thermal
diffustvity ratio less (greater) than unity. It is also found that the heat transfer attains a minimum as the body size
is increased with a thermal diffusivity ratio greater than unity.
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Table. 1 Dimensionless Parameters for Vector and Isotherm
Plots, where Ra (= g8A T fvar)

1 .
2 10° 0.5 10.0
3 10° 0.9 0.1
4 10° 0.9 10.0
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Fig. 5 Predicted results for case 1. (a) vector plot and (b)
isotherms.
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Fig. 6 Predicted results for case 2. (a) vector plot and (b}

isotherms.
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Table. 2 Comparison of the Averaged Nusselt Numbers
predicted by PowerCFD Code.
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Fig. 7 Predicted results for case 3. (a) vector plot and (b)
isotherms.
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Fig. 8 Predicted results for case 4. (2) vector plot and (b)
isotherms.
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Fig. 9 The distributions of local Nusselt number along the hot wall
for (a) case 1 and 2, (b) case 3 and 4.
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