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Abstract – Stream, warmth and mass exchange driven by lightness, in permeable media has been 
concentrated broadly lately. This is because of the expanding need in understanding the confounded 
vehicle measure for use of different fields, which incorporates mathematical designing, building 
protection, energy preservation, strong framework heat exchangers, filtration interaction, and 
underground removal of atomic waste materials. Liquid move through permeable media is experienced 
in various parts of science and designing, going from horticultural, compound, common and oil 
designing, to food and soil sciences. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - X - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

INTRODUCTION 

In many interaction ventures, the cooling of strings or 
sheets of some polymer materials is of significance 
in the creation line. The pace of cooling can be 
controlled adequately to accomplish eventual 
outcomes of wanted qualities by drawing strings, and 
so forth within the sight of an electrically directing 
liquid subject to an attractive field.MHD discovers 
applications in electromagnetic siphons, controlled 
combination research, precious stone developing, 
MHD couples and bearing, plasma jets, substance 
blend and MHD power generators, and so on In the 
field of force age, MHD course through permeable 
media is getting significant consideration because of 
the prospects it offers for a lot higher warm 
efficiencies in force plants. 

OBJECTIVE: 

The target of the current examination is to explore 
the impact of different boundaries like porosity, 
attractive field, lightness proportion in MHD stream 
past an incautiously begun endless vertical plate 
within the sight of variable temperature and mass 
circulation. The administering conditions include 
porosity boundary and tackled than by utilizing 
Laplace-change procedure. Henceforth, the impacts 
of porosity boundary, attractive field and lightness 
proportion boundary for helping and restricting 
streams have been examined. 

MATHEMATICAL FORMULATION: 

The hydro-attractive progression of a thick 
incompressible liquid past a rashly begun endless 

vertical plate with variable temperature and uniform 
mass appropriation has been examined. Here the - 
hub is brought the plate the vertically upward way 
and the - pivot is taken typical to the plate. At first, 
the plate and liquid are a similar temperature and 
focus. At time >0, the plate is given an imprudently 
movement the vertical way against gravitational 
field with steady speed. The plate temperature and 
focus are raised directly with time. A cross over 
attractive field of uniform strength is thought to be 
applied typical to the plate. The instigated attractive 
field and gooey dissemination is thought to be 
irrelevant. At that point Boussinesq's estimate, the 
stream is represented by the accompanying 
conditions. 

 

 

With following starting and limit conditions: 

 

On presenting the accompanying non-dimensional 
amounts in conditions (1) to (4), 

We have 
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Where 

 

The underlying and limit conditions in dimensionless 

structure are   

   . 0,y allfor      0 C  ;0  ; 0u  t  

 

 

All the actual factors are characterized in the 
terminology. 

 

 

 

 

Where 

 

RESULTS AND DISCUSSION: 

The mathematical estimations of the speed and skin-
grinding are registered for various boundaries like 
attractive field parameters and lightness proportion 
boundaries. The motivation behind the estimations 
given here is to survey the impacts of the boundaries 
M and N upon the idea of the stream and 
transport. 

 

Fig.(1) velocity profile for different M and k" = 
1.0 

 

Fig.(2) velocity profile for different k"  and M = 
1.0 
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Fig.(3) velocity profile for different M  and k". 

 

Fig.(4) velocity profile for different M  and k". 

From the velocity field, we now study the skin-
friction. It is given by 

 

and equations (11) and (13) give, the wall shear 
stress in the presence of magnetic field  and porosity 
parameters are  as follows: 

 

The numerical values of skin-friction :for (Gr = 1, 

Sc= 2.01, Pr = 7). 

 

It has been seen that skin-grating increments with 
expanding estimations of the porosity boundary. This 
shows that the divider shear pressure increments 
with expanding porosity boundary. This pattern is 
simply turned around concerning time. It is 
additionally seen that the skin-contact increments 
within the sight of contradicting stream and 
diminishes with supporting streams. 

REFERENCES 

1. Bejan A. and Khair K.R. (1985); heat and 
mass transfer by natural convection in a 
porous medium, Int. J. Heat Mass 
Transfer, 28(5), pp. 909-918. 

2. Jang J.Y. and Chang W.J., (1988); 
Buoyancy-induced inclined boundary layer 
flow in a porous medium resulting from 
combined heat and mass buoyancy effect, 
International Communications in Heat and 
Mass Transfer, 15, pp. 17-30. 

3. Soundalgekar V.M. and PopI.,(1974); 
Viscous dissipation effects on unsteady 
free convection flow past an infinite vertical 
porous plate with variable suction, Int. J. 
Heat Mass Transfer, 17, pp. 85-92. 

4. Yih K.A., (1999); Uniform transpiration 
effect on combined heat and mass transfer 
by natural convection over a cone in a 
saturated porous media, Int.J. Heat Mass 
Transfer,42, pp. 3533-3537. 

5. Kumari M. and Nath G. (1999); 
Development of two dimensional boundary 
layer with an applied magnetic field due to 
an impulsive motion, Indian J. pure and 
applied Mathematics, 30(7), pp. 695-708. 

6. Gupta G.D. and Johri R., (2001); MHD 
three dimensional flow past a porous plate, 
Indian J. pure and applied Mathematics, 
32(3), pp. 377-386. 

7. Takhar H. S., Chamka A. J. and Nath G., 
(2004); Natural convection MHD flow on a 
continuous moving inclined surface 
embedded in a non-darcian high-porosity 
medium,Indian J. pure and applied 
Mathematics, 35(12), pp. 1321-1342.   



 

 

Parvesh Kumar* 

w
w

w
.i
g

n
it

e
d

.i
n

 

185 
 

 Effect of Porosity and Buoyancy Ratio Parameter for Aiding and Opposing Flows in MHD Stokes 
Problem in Porous Medium 

8. Ahmed S. and Ahmed N., (2004); Two 
dimensional MHD oscillatory flow along a 
uniformly moving infinite vertical porous plate 
bounded by a porous medium.Indian J. pure 
and applied Mathematics, 35(12), pp. 1309-
1319.   

9. Makined O. D., (2005);Free convection flow 
with thermal radiation and mass transfer past 
moving vertical porous plate, International 
Communications in Heat and Mass Transfer, 
32, pp. 1411-1419. 

 

 

Corresponding Author 

Parvesh Kumar* 

Assistant Professor, Department of Mathematics, Pt. 
N. R. S. Govt. College, Rohtak 

 


