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Chapter 14: Free convective flow through a porous vertical plate
in a porous medium with Dufour effect and chemical reaction: A
MATLAB-Based Numerical Study
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Abstract: This study examines the steady magnetohydrodynamic (MHD) convective flow past a
continuously moving vertical plate embedded in a porous medium, incorporating Dufour (thermal-
diffusion) and chemical reaction effects. A uniform magnetic field is applied normal to the plate into
the fluid region. The coupled momentum, energy, and species transport equations are solved using an
asymptotic series expansion. Parametric impacts on the dimensionless velocity, temperature,
concentration, skin friction, and plate temperature are presented graphically, while the mass transfer
rate is reported in tabular form. Results highlight the interplay among magnetic field intensity, porous
medium permeability, Dufour number, reaction rate, and other key parameters in modulating flow
structure and heat—mass transfer characteristics.
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J , current density vector;
B , magnetic flux density vector;
g , acceleration vector due to gravity;

@ , viscous dissipation of energy per unit volume;
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