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~ Temperature of the Adiabatic Wall
in Transient Natural Convection in Square Enclosures

M. Molki ...~ .
Prof. of Mech. Eng. Dept. -~ .
Esfahan University of Téchnolqu ,

ABSTRACT :

In this paper; the effect of natural convection on tempemture of the adiabatic walls of a square
enclosure is examined. Prior to the onset of convection, the temperature of the fluid and the walls is
uniform. Then, the wall temperature of one wall is increased and that of ‘the other wall is
decredséd, and the natural convection heat transfer begins. The top ahd bottom walls of the
enclosure are adiabatic. and their temperatures are influenced by. the temperature of the adjacent
fluid. The formulatwn of the problem is 2-D and unsteady, and the equations are solved
numerically. The' tempemture of the adiabatic wall is calculated at different times and ‘the results
are presented. The governing équations indicate that.the- wall temperature is a Junction of Rayleigh
number and Prandtl number. In this study, the Rayleigh number ranged from 101 to 10%°, with
Pranddl number bemg fixed at 0.71. The results indicate ‘that, at low Raylezgh ‘numbers, the
temperature variation is linear. As the Rayleigh number is-increased, the temperature- -profile
deviates from linearity and becomes complex. i e A AP P
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