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Abstract−− This paper deals with the mixed con-

vection hydromagnetic oscillatory flow and periodic 
heat transfer of a viscous incompressible and electri-
cally conducting fluid past an infinite vertical porous 
plate. The plate is subjected to a constant suction ve-
locity and heat absorbing sinks, while the free 
stream is oscillating with time.  A magnetic field of 
uniform strength is applied in the direction normal 
to the plate. The transient, nonlinear and coupled 
governing equations are solved using multi-
parameter perturbation technique. Approximate so-
lutions have been derived for the velocity and tem-
perature fields as well as mean skin-friction and 
mean rate of heat transfer. It is found that, the in-
crease in magnetic field strength leads to decrease 
transient velocity as well as temperature. Further, 
the amplitude (|H|) as well as phase (tanβ) of the 
mean rate of heat transfer increases with increasing 
magnetic field strength (M) for electrolytic solution 
(Pr=1.0), while a reverse phenomenon is observed 
for mercury (Pr=0.025). 
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I. INTRODUCTION 
Unsteady mixed convection MHD flow past a vertical 
porous plate has been studied widely because of its im-
portance in aeronautics, missile aerodynamics, etc. 
When the difference between the wall temperature and 
the ambient fluid temperature is quite appreciable, it 
causes free convection currents to flow in the boundary 
layer and consequently the skin-friction and rate of heat 
transfer at the walls are affected. The transverse mag-
netic field and suction or injection at the walls also in-
fluences the flow pattern and hence the skin-friction and 
the rate of heat transfer at the walls to large extent. The 
study of such flow was initiated by Lighthill (1954) 
who studied the effects of free oscillations on the flow 
of a viscous incompressible fluid past an infinite plate. 
The theory was extended for free convection boundary 
layers along a semi-infinite vertical plate by Nanda and 
Sharma (1963). Messiha (1966) studied two-
dimensional incompressible fluid flow problem along an 
infinite flat plate with no heat transfer between the fluid 
and the plate when the suction velocity normal to the 
plate as well as the external flow varies periodically 
with time. Further Raptis and Perdikis (1985) studied 
the unsteady two-dimensional free convective flows 

through highly porous medium. Recently, Ahmed and 
Ahmed (2004) analyzed the effect of two–dimensional 
MHD oscillatory flow along a uniformly moving infi-
nite vertical porous plate bounded by porous medium. 
Later on, the effects of unsteady free convective MHD 
flow through a porous medium bounded by an infinite 
vertical porous plate were investigated by Ahmed 
(2007). 
 Soundalgekar (1974) studied the effects of free con-
vection currents on steady MHD flow past a vertical po-
rous plate. Pop and Soundalgekar (1974) have investi-
gated unsteady free convection flow past an infinite 
plate with constant suction and heat sources. Vighnesam 
and Soundalgekar (1998) studied the combined free and 
forced convection flow of water from a vertical plate 
with variable temperature. Further, Ogulu and Prakash 
(2006) investigated the effects magnetic field on heat 
transfer unsteady flow past an infinite moving vertical 
plate with variable suction. Singh and Cowling (1963) 
have considered the effect of magnetic field on free 
convective flow of electrically conducting fluids past a 
semi-infinite flat plate. Sacheti et al. (1994)  derived an 
exact solution for the unsteady MHD problem. Sattar 
and Alam (1995) have presented the MHD free con-
vective flow with Hall current in a porous medium for 
electrolytic solution (viz. salt water). But they have nei-
ther considered the effect of constant suction nor in-
cluded the heat absorbing sink and viscous dissipative 
term. The analysis of propagation of thermal energy 
through mercury and electrolytic solution in the pres-
ence of external magnetic field and heat absorbing sinks 
has wide range of applications in chemical and aeronau-
tical engineering, atomic propulsion, space science etc. 
In view of this, Sahoo et al. (2003) have analyzed the 
effects of MHD unsteady free convection flow past an 
infinite vertical plate with constant suction and heat 
sink. Therefore, the main objective of this study is to in-
vestigate the effect of periodic heat transfer on unsteady 
mixed convection MHD flow past a vertical porous flat 
plate with constant suction and heat sink when the free 
stream velocity oscillates in time about a non-zero con-
stant mean. The boundary layer equations governing the 
problem under consideration are solved by multi-
parameter perturbation technique and giving more im-
portance on analytic solution. For this study, mercury 
(Pr=0.025) and electrolytic solution (Pr=1.0) are the 
only fluids under consideration.  
 


