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Abstract

This paper investigates the effect of radiation with heat transfer on the compressible boundary layer flow on a wedge. Fluid
viscosity is assumed to be negligible. The compressible boundary layer equations were transformed using Stewartson transfor-
mation. The resulting partial differential equations were further transformed using dimensionless and similarity variables. A
third order and a second order coupled with non-linear ordinary differential equation systems corresponding to the momentum
and the energy equations were obtained. An approximate analytical method (Adomian decomposition) was used to solve the
coupled non linear equations. The result shows that, effect of radiation contributes to the increase in velocity field and decrease
in temperature field of the boundary layer flow. The significant finding of this study is that, due to variable thermal radiation,
flow separation is controlled. The temperature decreases with increasing value of radiation parameter with fixed Prandtl num-

ber and Falkner Skan parameter.

1 Introduction

A body which is introduced into a fluid at different
temperature forms a source of equilibrium distur-
bance due to the thermal interaction between the
body and the fluid. Thermal radiation is the move-
ment of heat energy by electromagnetic waves which
are composed of radio and light waves. Within the
field of aerodynamics, the analysis of boundary layer
problem for two dimensional steady and compressi-
ble laminar flows passing a wedge is a common area
of interest. Also, the study of hydrodynamics flow
and heat transfer along a wedge has gained consider-
able attention due to its vast applications in industry
and its important bearing on several technological
and natural processes. Though, literature has shown
that successful studies had been carried out, but with
a limitation of assuming constant thermal radiation
on the effect of heat transfer on forced convective
boundary layer flow past a wedge in a viscous com-
pressible fluid, several authors have studied the ef-
fect of heat transfer on compressible boundary layer
flow of various kinds of dynamic systems.

Viskanta (1925) investigated the interaction between
conduction, convection and radiation in a fully de-
veloped laminar flow of an absorbing, emitting, gray
gas between two diffuse, non black, isothermal, par-
allel surfaces. The two-dimensional non linear inte-
gro-differential equation, namely, the energy equa-
tion was solved by an approximate solution based on
the Taylor series expansion.

The wedge flow was investigated for the first time
by Falkner and Skan (1930). They considered two

dimensional incompressible wedge flow. Hartee
(1937) later investigated the same problem and
found the similarity solution for different values of
the wedge angle. Koh and Hannet (1945) investi-
gated the incompressible laminar heat transfer of
wedge flow and used a differential transformation
method where as the transient heat transfer boundary
layer flow on a wedge with sudden change of ther-
mal boundary conditions of uniform wall tempera-
ture and heat flux. Hsu et al., (1990) studied the tem-
perature and flow field of the flow past a wedge by
the series expansion method. Hossain et al., (1996)
made large number of investigations on free, forced
and mixed convective flow over a wedge. Hossain
(1998) investigated the effect of heat transfer on
compressible boundary layer flow over a circular
cylinder. Hossain (2000) considered the flow of vis-
cous incompressible fluid with temperature depend-
ent viscosity and thermal conductivity past a perme-
able wedge with uniform surface heat flux. Seddeek
and Salem (2002) discussed the effect of variable
viscosity and thermal diffusivity on mixed convec-
tion flow along vertical stretching sheet. Muk-
hopadhyay (2009) investigated the effect of radiation
and variable fluid viscosity on flow and heat transfer
along a symmetric wedge.

This paper proffers solution to the radiant heat trans-
fer on compressible boundary layer flow on a wedge
using Adomian decomposition technique.

2 Mathematical formulation

The steady two-dimensional compressible laminar
boundary layer flow over a wedge is considered. The
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fluid on the wedge is flowing through the entire sur-
face or locally from various locations on the surface
of the wedge.

Where velocity =U,(x)= U“’()I() for m<1

where L is the characteristic length and m is the
Falkner Skan exponent related to the included angle

B

for m<0.

AB by m=
2 Fig. 1 Flow Configuration and Coordinate Sys-
tem for the Wedge.
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Equations Equations

Equations Equations

Equations (2.20),
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Fig. 2 Variation of Velocity Profile f(n) with n for several values of Q’s with other parameter fixed
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Fig. 3 Variation of Velocity Profile F'(n)) with n for several values of Q’s with other parameter fixed

Fig. 4 Variation of Temp Profile G(n) with n for several values of Q’s with other parameter fixed

Fig. 5 Variation of Temp Profile G'(n) with n for several values of Q’s with other parameter fixed
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