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Abstract:

The objective of this numerical study is to investigate the effect of
magnetic field on normal convective heat transfer of a porous medium
around two horizontally horizontal bands, and again vertically. The two
cylinders were in firm, high temperature degree (Ty) and they surrounded
with a cold wall within a firm, cold temperature degree (T.). This study used
the non-Darcian model to represent the saving momentum equation that
controlled the streaming within the porous environment and to proceed the
numerical analysis for these equations and other controlling equations that
enforces transforming the irregular geometrical shape from the physical
level to supposed computational level where the shape is regular. The
network generations have been used, that used Poisson's differential
equation. After that the problem has been analyzed numerically using the
Finite Difference Method to convert differential equations to algebraic
equations then solve it using one of the methods implicit iterative, which is
(LSOR) that used within the relaxation factor (wr) then using the principle
of changing the direction (up wind scheme), which is uses to increase the
stability for the computational program and its ability to run wide ranges of
running environment.

This study based on supposing two positions for the cylinders one
horizontal and the other is vertical to choose the best situation of them. Both
cases have been studied wide ranges of Rally’s developed number 100 <
Ra* < 700 and Hartman number through the range 0 < Ha < 8 for three
percentages of the radius of the cylinder to half of the enclosure length
(r/h=0.2,0.3,0.4). The results have been represented by the temperature
distribution lines and lines flow function and the number of schemes
Winslet. The results showed that the magnetic field effect on the heat load
into the porous Closed works very strong for heat insulation where we note
that the greater the intensity of the magnetic field, the number of rate Nusselt
least any that heat transfer at least also.

This means that the magnetic field reduces the large increase expected by
increase the number of developed Rally and horizontal position of the
cylinders better than the vertical so as to decrease the Winslet numbers,
which means the decrease of the transmitted heat; which means that the



thermal insulation is best when put the two cylinders horizontally inside the
porous enclosure.
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