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Analysis of Heat Transfer and Compressible Flow through a Porous Medium in Pipe

under a Magnetic Fields
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Abstract

In the present study, unsteady state, flow in pipe, forced convection on two-dimensional and heat
transfer behavior of viscosity compressible fluid and electrical conductivity in the horizontal porous media
channel. Uniform Magnetic field is perpendicular to the movement of the flow. The wall are assumed to
be non-conducting and maintained at two fixed but different temperatures.The thermal conductivity and
viscosity of the fluid changes with temperature. Sixth - Oder Accurate Compact Finite Difference scheme
together with the Third-order Runge-Kutta method are used to solve a set of non-linear equations. The
results of the calculation will be expressed in the form of the velocity and temperature at different values

of the magnetic field and porosity. The mathematical model and numerical methods have been validated
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by comparing with the results of previously published studies that examined the effect of a magnetic field

on the steady viscous incompressible fluid.The compared results have the same trends. The difference is

due to the compressibility and property variation effects.

Keywords: magnetic field, porous medium, compressible fluid, thermal properties that change with

temperature
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