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SUMMARY

In this study, the effect of the major axis positions
(Horizontal or Vertical) for the two concentric elliptic cylinders filled
with porous medium of uniform thickness on natural convection heat
transfer are studied numerically. The inner elliptic cylinder is kept at
a constant surface high temperature and the outer one is kept at a
constant surface lower temperature.

The elliptic grid generations is used for transforming the
studied model from the physical regime to the computational regime,
which is suitable to apply the finite-difference scheme.

Indirect numerical methods (iterative) were used to solve
the governing equations. These are: the non-dimensional Darcy flow
equation as well as the non-dimensional energy equation, which were
solved numerically using Gauss-Seidel iteration coupled with Point
Successive Over Relaxation (PSOR) technique. This work covered a
range of modified Rayleigh numbers (0-300), two positions of major
axis (horizontal and vertical) were taken, besides the different porous
medium thickness between the two elliptic cylinders.

The results were presented in terms of the streamlines and
isotherms to show the behavior of the flow and temperature fields.
The effect of each parameter on average Nusselt number was
presented to indicate their effects on the heat transfer rate.

It was found that the positions of the major axis of the two
concentric elliptic cylinders play a great role on the heat transfer rate
(average Nusselt number) regardless of the value of modified
Rayleigh number and the value of porous medium. Whereas, in
vertical major position case, the values of heat transfer are higher than

those of horizontal axis. Moreover, any increase in the modified
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