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ABSTRACT 

The study investigated radiation and chemical reaction effects of heat and mass transfer on convective 

Magnetohydrodynamics (MHD) slip flow in a porous medium over  exponentially-stretching sheet in the 

presence of variable viscosity and heat generations. The governing boundary layer equations of the model were 

transformed to a system of ordinary coupled differential equations. The coupled system of equations were then 

solved numerically by a fourth order Runge-Kutta method along with shooting technique. A parametric study on 

the effect of variations in the fluid parameters on velocity, temperature and concentration were conducted and 

presented graphically. Also, the effects of radiation, magnetic field, thermal and solutal grashof parameters, 

pranddtl, schmidt and chemical reactions on heat and mass transfer as well as their effects on skin friction, 

Nusselt and Sherwood number on the fluid parameters were verified and discussed in detail. The findings include 

the numerical results of variation in Skin friction, Nusselt number and Sherwood number which explain the 

exponential velocity of the fluid flow, temperature of the energy as well as exponential concentration from which 

the chemical reaction effects were verified.
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1.0 INTRODUCTION 

Heat and mass transfers are important factors in 
boundary layer problems because of universality 
and usefulness in virtually every aspect of human 
endeavour. Research studies have extensively 
examined the combination of heat and mass transfer 
effects especially using radiation and chemical 
reaction with various parameters on MHD among 
othersto explain fluid flow concepts (Amoo and 
Idowu, 2017). Heat flow and transfer of fluid 
through porous media is equally necessary as a 
result, the effects over stretching or shrinking 
surface are important. Boundary layer flow over a 
moving continuous and linearly stretching surface 
is a significant type offlow which has considerable
electrochemistry and polymer processing, practical 
applications in engineering, for example, materials 

manufactured by extrusion processes and heat 
treated material stravelling between a feed roll and a 
windup roll or on a conveyor belt possess the 
characteristics of amoving continuous surface 
(Devi, Neeraj, and Reddy, 2015, Amoo, Idowu and 
Amoo, 2017). To be more specific, it may be 
pointed out that many metallurgical processes 
involve the cooling of continuous strips or filaments 
by drawing them through a quiescent fluid and that 
in the process of drawing, these strips are 
sometimes stretched hence the usefulness of this 
study. It may be made of drawing, annealing and 
tinning of copper wires. 

In all the cases, the properties of the final product 
depend to a great extent on the rate of cooling. By 
drawing such strips in an electrically conducting 
fluid subjected to a magnetic field, the rate of 
cooling can be controlled and a final product of 
desired characteristics can be achieved. Flow and 
heat  transfer  of  a  viscous  fluid  past  a  stretching 
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sheet is a significant problem with industrial heat 

transfer applications.

As a result, Sharman (2004) studied unsteady effect 

on MHD free convective and mass transfer flow 

through porous medium with constant suction and 

constant heating flux in rotating system, whereas in 

convective fluid, when the flow of mass is caused 

by a temperature difference, thermal diffusion 

effects cannot be neglected. Cortell (2006) 

presented effects of viscous dissipation and work-

done by looking at the deformation on the MHD 

flow and heat transfer of visco-elastic fluid over 

stretching sheet. Hayat and Sajid (2007) studied 

analytical solution for axi-symmetric flow and heat 

transfer of a second grade fluid past a stretching 

sheet. In the same perspective, exact analytical 

solution for heat and mass transfer of MHD slip 

flow in nanofluids had been carried out by 

Turkyilmazoglu (2012). The slip effect on MHD 

boundary layer over exponentially stretching sheet 

was examined by Mukhopadhyay (2012) while 

Mukhopadhyay and Gorla (2008) presented the 

effects of partial slip on boundary layer flow past a 

permeable exponentially stretching sheet in the 

presence of thermal radiation, heat and mass 

transfer.Shekhar (2014) carried out analysis on the 

boundary layer phenomena of MHD flow and heat 

transfer over an exponentially stretching sheet 

embedded in a thermally stratified medium. The 

researcher neglected the chemical reaction and 

discovered that temperature gradient increases 

consistently with increase in stratification 

parameter. Also, Ibrahim and Suneetha (2015) 

presented the effects of heat generation and thermal 

radiation on steady MHD flow near a stagnation 

point on a stretching sheet in porous medium and 

presence of variable thermal conductivity and mass 

transfer, it was discovered that temperature 

increased with increasing radiation parameter and 

concentration decreased with increasing Schmidt 

number. Devi, Neeraj, and Reddy (2015) also 

presented studies on radiation effect on MHD slip 

flow past a stretching sheet with variable viscosity 

and heat source/sink. Amoo,Ajileye and Amoo 

(2018) presented Heat and Mass Transfer Effects 

on MHD Fluid Embedded in Darcy-Forchemmer 

Medium with Viscous Dissipation and Chemical 

Reaction. 

In view of the above studies, the present study 

investigated radiation and chemical reaction effects 

of heat and mass transfer on convective 

Magnetohydrodynamics (MHD) slip flow in a 

porous medium over  exponentially-stretching 

sheet in the presence of variable viscosity and heat 

generations. The effects of all independent 

variables on dependent variables were analysed.

2.0 MATHEMATICAL ANALYSIS
Consider the free convective thermal radiation and 
chemical reaction effects on heat and mass transfer 
of two dimensional MHD slip flow of an 
electrically conducting, steady, viscous and 
incompressible fluid flow past exponentially-
stretching sheet under the action of thermal and 
solutal buoyancy forces. A uniform transverse 
variable magnetic field is applied perpendicular to 

the direction of flow with chemical reaction is taking 

place in the fluid flow. The flow is assumed to be in the 
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