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ABSTRACT: Effect of a solid insert on thermal stratification in the natural convection en-
closure is numerically investigated. The enclosure consists of two differently heated vertical
walls and two adiabatic horizontal walls. A solid insert is located in the middle of the enclo-
sure. The nondimensional governing equations are solved by using the SIMPLER algorithm.
The computations are carried out with the wvariations of thermal conductivity, width and
height of the solid insert. The Prandtl number of the fluid in an enclosure is fixed at Pr=
0.71. Two cases of Rayleigh number are considered in the present study, i.e., Ra=10 and 10
The thermal stratification attenuates as thermal conductivity, width, and height of the solid
insert are increased. As the thermal conductivity ratio of a solid insert to fluid increases
beyond ks/kf2103, the thermal stratification ratio shows an asymptotic value.
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Table 1 Nusselt number comparisons
The present grids 36%X36 54X 54 T2X72 90 X90 108X 108 126%X126
Ra=10° Nuo 1.11754 1.11783 1.11796 1.11804 1.11809 1.11813
Nu, [5] 1.117 Error (%) —-0.0490 —0.0748 —0.086 —~0.0934 -~0.0980 -0.1012
Nu, [6] 1.109 Error (%) —-0.7708  —0.7967 —0.808 —-08155 —0.8201 —0.8233
Ra=10° Nu, 8.76178 8.78505 8.79641 8.80315 8.80762 8.8108
Nu, [5] 8.817 Error (%) 0.62625 0.36226 0.23345 0.15701 0.10635 0.07032
Nu, [6] 8.825 Error (%) 0.71858 0.45484 0.32615 0.24978 0.1991 0.16317
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Fig. 3 Grid network of the enclosure with a
solid insert.
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