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Abstract

This paper deals with numerical study of the unsteady natural convection in
porous media enclosed between two concentric vertical cylinders. The inner and outer
surfaces are kept at constant different temperatures while, the top and bottom of the
cylinders are wall insulated.

The governing equations are (continuity, momentum and energy equations),
according to Darcy flow and Boussinesq approximation. The equations were
formulated by non-dimensional method and solved by alternating-direction implicit
method (A.D.l.), finite differences method devoted to Nusselt numbers. This study
was done within a certain space of modified Rayleigh number (100 < Ra* <1000)
and radius ratio (2<y <10) and aspect ratio (1< A<5) and unsteady state.

In this study, the values of Nusselt number resulted from the programmed used
have been compared with precious studies by using the same boundary conditions for
the purpose of testing the validity of the numerical solution which was found correct.

The results indicated that inside Nusselt number increases by increasing
modified Rayligh number and reduced by increasing any of time, radius ratio and
aspect ratio.

The study also indicated that inside Nusselt number is a strong function of
modified Rayligh number, time, radius ratio and aspect ratio.

The best approximate to fit the results of inside Nusselt number as a function
of modified Rayligh number, time, aspect ratio and radius ratio:

NUi =0477 - A—O.383 . Ra*0.508 .7/—0.399 . T—0.057
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