
P
os
te
d
on

A
u
th
or
ea

5
F
eb

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
09
1
2
84
.4
22
02
77
5
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

Variability Effects on MHD for Blasius and Sakiadis Flows in the

Presence of Dufour and Soret about a Flat Plate

Onyekachukwu Oyem1, Winifred Mutuku2, and Oke Abayomi2

1Islamic University in Uganda
2Kenyatta University

May 5, 2020

Abstract

A study is considered to a steady, two-dimensional boundary layer flow of an incompressible MHD fluid for the Blasius and

Sakiadis flows about a flat plate in the presence of thermo-diffusion (Dufour) and thermal-diffusion (Soret) effects for variable

parameters. The governing partial differential equations are transformed into a system of nonlinear ordinary differential equa-

tions using similarity variables. The transformed systems are solved numerically by Runge-Kutta Gills method with shooting

techniques. The variations of the flow velocity, temperature and concentration as well as the characteristics of heat and mass

transfer are presented graphically with tabulated results. The numerical computations show that thermal boundary layer thick-

ness is found to be increased with increasing values of Eckert number (Ec), Prandtl number (Pr) and local Grashof number

(Gr x) for both Blasius and Sakiadis flow. The Blasius flow elevates the thickness of the thermal boundary layer compared with

the Sakiadis flow. The local magnetic field has shown that flow is retarded in the boundary layer but enhances temperature

and concentration distributions.
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