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Abstract
In this study, we present the impact of Stefan blowing, Thompson and Troian

slip on the behavior of magnetohydrodynamic (MHD) Casson nanofluid past a porous
medium in the presence of a chemical reaction. Using a two-phase model for
nanofluids, we also investigate the influence of velocity distribution, Joel heat, and
radiation parameters. The main Partial Differential Equations (PDEs) can be
transformed 1into Ordinary Differential Equations (ODEs) using similarity
transformations. To solve nonlinear equations, MATLAB Shooting and Runge-Kutta
techniques can be used. The changes in non-dimensional perimeters reveal how fluid
flow, heat, and mass transfer characteristics are affected. It is observed that with the
expansion of Stefan blowing parameter S, the skin friction coefficient decreases. The

fluid concentration reduces with the increasing values of Thompson and Troian slip

parameters. The heat of the fluid increases with the increase of ~':,”'?and k, but the
concentration decreases. The outcomes of this examination provide many appealing

features that is going to give merits for further study of the problems.
2. Formulation of the problem

Let us think about a forced convective Casson nano liquid flow over a plate of
enormously small width and greatly bigger span, fixed in the medium (see, Fig. 1).

The * ~axis is normal to the upward direction plate of *— axis. We assume that the
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applied magnetic field is perpendicular to the plate. The magnetic field is applied to

the strength of the transverse magnetic field. Assuming “:* as the velocity apparatuses

of parallel and normal to the plate respectively. Based on the above-mentioned

conditions, the rheological equations are [33] given by
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Fig. 1. Sketch of the physical flow problem

The appropriate governing equations of the problem
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Here, u and v are the velocity components in the x and y directions respectively,
The appropriate boundary conditions for this problem are given below as,
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Similarity analysis and solution procedure

We now put the following similarity transformation relations for “:* as
gy g
U= —v=——
&y o (6)
Where, ¥ is the stream function. Again, let us introduce the following dimensionless
variables,
T S r-r. . C-C,
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Using the relations (6)—(7) in the boundary layer Eq. (2), energy Eq. (3) and

concentration Eq. (4) the following equations are obtained.
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the boundary conditions finally become
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Results and Conclusions
Stefan flow of Casson nanofluid over a plate in the presence of shear flow,
porous, MHD, and Radiation has been investigated. The effects of the Thompson-

Troian slip at the boundary have also been inspected. Numerical solutions have been
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obtained and a comparison has been made with the available data and found excellent
agreement. The following observations are made.

(1) Temperature increases with the augmented values of the thermophoresis parameter

V: and reduction in concentration is noted for mounting values of the Brownian
motion parameter N

(1) Temperature decreases whereas the concentration oscillates with the rising values
of chemical reaction parameter k.

(ii1) Heat is transported from the plate to the liquid

(iv) Skin friction coefficient reduces with the growing values of Stefan blowing
parameter S

(v) Mass transport rate diminishes with the rise in slip parameter d and critical shear

rate [3.
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