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Abstract

In this thesis, the problem of heat transfer by convection, conduction,
and radiation to a fluid through the application of a vertical magnetic field
was discussed, in both steady and unsteady cases. A new mathematical
model was built, which is a system of non-linear partial differential
equations, in Cartesian coordinates, that physically represents an
incompressible fluid inside a square-shaped channel separated by a specific
distance, and containing an insulating solid body in the middle. This system
was solved using the alternative explicit direction method (ADE), which is
one of the finite difference methods. The behavior of the temperatures inside
the channel was found through the heat equation, and the method of fluid
transfer inside the square channel was found. Through the equation of
motion.

The effect of the Darcy number, the Rayleigh number, the Prandtl
parameter, the Hartmann number, and the radiation constant parameter on
the fluid transport behavior inside the channel was studied. Finally,
numerical solutions for the system were found through shapes and graphs,
and then the necessary conclusions and recommendations for future work

were drawn up.
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