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Effects of Inclination of Enclosure and Partition

on Natural Convective Heat Transfer in a Partitioned Enclosure
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Abstract

The effects of the inclination of enclosure and partition on natural convective flow and heat transfer
were investigated numerically. The enclosure was composed of the lower hot and the upper cold
horizontal walls and the adiabatic vertical walls, and a partition was positioned perpendicularly at
the mid-height of one vertical insulated wall. The governing equations are solved by using the finite
element method with Galerkin method. The computations were performed with the variations of
the partition length and Rayleigh number based on the temperature difference between two horizontal
walls and the enclosure height with water(Pr=4.95). The effects of the inclination angle of enclosure
and partition on the heat transfer within an enclosure were also studied. As the results, the increase
of the inclination angle of enclosure rapidly raised the heat transfer rate, while the inclination angle
for the maximum Nusselt number was retarded with the increase of the partition length and the
decrease of the heat transfer rate became larger in proportion to the increase of the partition length.
The Nusselt number obtained by the inclination of partition was smaller than that of the inclination
of enclosure. However, the difference of the heat transfer rates was considerably decreased at the
longer partition lengths and the trends for the variation of the average Nusselt number were more
similar with that of the inclination of enclosure. The upward oriented partition increases the convective
heat transfer distinctly in contrast to that of the inclination of enclosure as the partition length increases.
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Fig.18 Average Nusselt number as a function of

partition length for various Rayleigh num-
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