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Effect of Variation of Heated Bottom Wall Area on Natural Convection in
Square Enclosure with Inner Circular Cylinder
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Abstract: A numerical study is carried out for natural convection in an enclosure with an inner hot cylinder at the center.
The top wall is cold, the bottom and both side walls of the enclosure are adiabatic, and the cylinder is heated. The
bottom wall is heated locally at the middle. The ratio (w) is defined by as the width of the bottom wall to that of the
heated local area. The immersed boundary method (IBM) is used to model an inner circular cylinder based on the finite
volume method (FVM). This study investigates the effect of w on natural convection in an enclosure with an inner
heated cylinder for Rayleigh numbers of 10°. At Ra=10°, thermal and flow fields show time-dependent
characteristics after their full development.
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Table 1 Comparison of surface-averaged Nusselt numbers
from this study with those of previous numerical
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Fig. 4 Instantaneous isothermals and streamlines as a
function of time for w=0.2, 1.0
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Fig. 6 Time-averaged isothermals and streamlines for
different ws
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