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Abstract

This study outlined the simultaneous heat and mass transfer of an
incompressible Newtonian fluid flow confined between two parallel porous
surfaces separated by a constant dimension, under the influence of
magnetohydrodynamics (MHD), thermal radiation, and viscosity
dissipation on the flow characteristics.

A mathematical model was constructed to describe the fluid's
behavior, and governing equations representing the laws of conservation of
mass, momentum, and energy were derived based on the Newtonian
viscosity model. These equations were then transformed into dimensionless
forms using appropriate transformations of the physical variables according
to the model's main geometric scales. The dimensionless governing
equations were solved numerically using the finite difference method,
specifically the Alternating Direction Implicit technique (ADI). This
technique relies on successive steps that implicitly allow for two-way
motion, thus achieving numerical stability and accuracy.

After obtaining the numerical solution to the governing equations,
the changes in the fluid’s temperature, velocity, and Concentration
distributions were plotted using MATLAB. The physical analysis included
studying the effect of dimensionless parameters that play an effective role
in the problem, namely: Reynolds number (Re), Hartmann number (Ha),
Rayleigh number (Ra), Darcy number (Da), Prandtl number (Pr), thermal
radiation parameter (Rd), Eckert number (Ec), and Lewis number (Le) on
the flow characteristics. The numerical results showed that these
parameters had a significant effect on the fluid’s velocity, Concentration
distributions, and temperature distributions.
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