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Abstract

This numerical study examined the conjugate natural convection
heat transfer in a porous medium enclosed by three hot solid walls. These
walls are kept at constant high temperature T; while the right side was
exposed to constant low temperature T.. The study assumed non-darcy
model to represent the momentum conservation equation to describe the
flow through the porous medium. For the purpose of conducting numerical
analysis of the equations for (energy, momentum, continuity), they have
been converted to non-dimensional forms., and then using the finite
difference techniques to solve them depending on the implicit iteration
methods with relaxation factor (Line Successive Over Relaxation, LSOR).

The parameters considered in this study are the ratio of the solid
thermal conductivity to the porous medium thermal conductivity between
(+.) and 1 +), Rayleigh number between (1« and ):.+), wall thickness ratio
(the ratio of the horizontal wall thickness to the vertical wall thickness) with
three values of (-.¢, ), and ).%), and the aspect ratio with values of (-.e, ), and

).

The results shows that the increase in the thermal conductivity
ratio leads to an increase in the average Nusselt number, especially at the
values between +.) and Y, and then this effect decreases by this ratio. The
Rayleigh number has the same effect, as the average Nusselt number
increases with the increase of Rayleigh number and its influence with it
increases with the increase of the thermal conductivity ratio, and is less
affected by the increase in the wall thickness ratio. On the contrary, it was
found that the average Nusselt number is inversely proportional to the
thickness of the wall surrounding the porous cavity., especially when the
value ranges between ) and ).1. And the same effect of the aspect ratio of the
shape as the increase in the aspect ratio leads to decreases in the average
Nusselt number especially when the Rayleigh number increases.
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