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Abstract

In this research, the equation of motion was solved, which appeared from a model of
the flow of a fluid confined between two insulated walls, with a temperature variation for
both of them along the axis that passes through the middle of the channel and as a
function of the vertical variable, in addition to the presence of a magnetic field
perpendicular to the horizontal axis of the channel, considering the fluid flows in the
positive direction of the horizontal axis. In such problems, a set of equations is formed
that controls such a model. It is a type of nested partial differential equation that contains
multiple dependent variables. After solving the energy equation, it is one of the important
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equations that control In a model like the one above, its approximate value is calculated
as a piece of information that affects the fluid flow movement, and its compensation is in
the equation of motion, where a new equation is formed, which is also a partial
differential equation subject to the conditions of the problem, using the successive
implicit directions (ADI) method, which is one of the finite difference methods that was
used. It contains the concept of the flow function for the purpose of converting the
equation of motion in terms of two variables into an equation in terms of one variable,
but of the fourth order. In order to apply the ADI method designed to treat second-order
equations, the concept of vorticity (§) was used, and thus the rank of the equation was
reduced from the fourth order to the second order. The equation of motion in terms of the
concept of circularity became the form in which the above-mentioned method can be
used, as it is a partial differential equation of the parabolic form. The results were
obtained using different values for some parameters, such as the Hartmann number, the
Prandtl number, and the Raleigh number. The results showed that there was a clear effect
on the movement of water within the channel.
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