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Influence of Chemical Reaction on Heat and Mass Transfer
of Non-Newtonian Fluid With Yield Stress by Free
Convection From a Vertical Surface in Porous
Medium Considering Soret Effect

F.S.Ibrahim', F. M. Hady', S. M. Abdel-Gaied*, Mohamed R. Eid’
(1. Department of Mathematics, Faculty of Science, Assiut University, Assiut 71515, Eqypt;
2. Department of Science and Mathematics, Faculty of Education,

Assiut University, The New Valley 72111, Egypt)

Abstract: The effect of chemical reaction on free convection heat and mass transfer for non-
Newtonian power law fluid over a vertical flat plate embedded in a fluid saturated porous medi-
um was studied in the presence of yield stress and Soret effect. The governing boundary layer
equations and boundary conditions were cast into a dimensionless form by similarity transfor-
mations and the resulting system of equations was solved by a finite difference method. Results
are presented and discussed for concentration profiles, as well as the Nusselt and Sherwood
numbers for various values of the parameters, which govern the problem. The results obtained
show that the flow field is influenced appreciably by the presence of chemical reaction parame-
ter y, order of chemical reaction parameter m, Soret number S , buoyancy ratio N, Lewis
number Le, and dimensionless rheological parameter (2 .

Key words: non-Newtonian fluid; free convection; chemical reaction; yield stress; Soret
effect



