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Abstract:

The present work constitutes a contribution to the study of the magneto
hydrodynamic (MHD) behavior of a pulsed flow on heat transfer in the presence
of a porous medium. This work primarily focuses on the analytical study
associated with a numerical resolution of the equations governing pulsating
flows, particularly the influence of the magnetic field and porosity on the heat
transfer mechanisms. The magnetic field imposed on the porous cylindrical
conduit is assumed uniform and constant. An approximate one-dimensional
analytical solution of the equations governing magneto hydrodynamic (MHD)
flow has been obtained in the form of Bessel functions. The analytical study
established an expression between the Hartmann number, the Darcy number,
and the friction coefficient. The two-dimensional numerical method is based on
an implicit scheme with time steps using finite differences, employing the
Thomas algorithm and the iterative Gauss-Seidel method to solve the resulting
algebraic system of equations. The results show that the flow behavior is
strongly affected by the permeability of the porous medium and the intensity of
the magnetic field. It has also been shown that the friction coefficient exhibits a
sinusoidal pattern.

Keywords: Pulsed flow, heat transfer, magnetic field, porosity, finite differences.
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