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Abstract: In this paper we are consider an effect of porous 

medium on a flow of Non Newtonian (Walter’s liquid model B) 

liquid embedded with symmetrically distribution uniform, non 

conduction, solid, spherical dust particles in the presence of 

uniform magnetic field applied transversely to the field flow near 

an oscillatory inclined plane has been reported to discuss the 

velocity of the liquid and the dust particles along with skin 

friction on the liquid and the dust particles on the plane. The 

study explains the effect of porosity of the natural convective 

flow on velocity and temperature profiles. 
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I. INTRODUCTION 

n recent years, the problem of porous medium control by 

suction with cooling of the wall have attached the attention 

of a number of scholars because their applications in many 

branches of science technology specially mechanical 

engineering, petroleum industry, environment pollution, 

purification of crude oils, fluidization, soil solution by natural 

winds and so on. Singh et.(1993)   different geometries. Singh 

et. al (1998) have studied a note on MHD oscillatory motion 

of a non Newtonian dusty liquid. Singh and varun 

studied(2010) Hydromagnetic flow of a dusty viscous visco-

elastic boundary layer flow past a stretching plate and heat 

transfer
5
. 

Laminar boundary layer in unsteady 

hydrodynamic/hydromagnetic flow has been studied by 

Debnath
6
 , Girshick and Kruger

7
, Takis

13
 Shercliff

11
, 

Soundalgekar and Uplekar
12

, Varma and Mathur
15

, Their 

works are confined to the problems of boundary layer with 

free stream oscillations. But how a fluid confined between 

two horizontal walls responds to oscillations in the boundary 

wall has not been treated as yet. 

Vajravelu
14

 studied this aspect and obtained exact 

solution of MHD flow in horizontal channel. Lal
8
, an attempt 

has been made to obtain exact solution of MHD flow in a 

horizontal channel, by adopting method initiated by Lighthill 

in 1954 for oscillatory flow. Mishra
10

 have discussed on 

unsteady oscillatory flow through a horizontal channel under 

uniform transverse magnetic field. Recently Varshney and 

Singh
15

 discussed effect of porosity of medium on oscillatory 

flow through horizontal channel under uniform transverse 

magnetic field. 

Now we are consider the problem of Singh et. al 

(1998) through porous medium. The effect of porous medium 

on the velocities of the liquid and dust particles and skin 

friction of the liquid and the dust particles on the plate per unit 

area has been discussed for an oscillatory motion of non-

Newtonian dusty liquid at an inclined plane. 

II. MATHEMATICAL ANALYSIS 

Following Singh and Singh (1996), the equation for the 

present model are  

                     ....(1)

       

                                                             .....(2) 

The non-Dimensional boundary conditions are  

                    .....(3) 

Following Singh et. Also (1993), let the solution assuming that 

the velocity and the temperature function have the form: 

                             .....(4) 

                     .....(5) 

The boundary condition (3) are transformed to 

                    .....(6) 

By virtue of (4) and (5), the equations (1) and (2) respectively 

transform to, 

I 
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                          ……(7) 

=                        .....  

Where 

 

By the boundary conditions (6), the solution of (7) is obtained 

as, 

                                 .....(9) 

From equation (8) were get  

                              .....(10) 

 Then from (4) were get the velocity of dusty gas 

                              .....(11) 

Using (5) and (9), the velocity of the dist particle is obtained 

as, 

                              .....(12) 

Skin-Friction: the skin friction for the liquid and dust particle 

are  

                            .....(13) 

                   .....(14)  

III. RESULT AND DISCUSSION 

 the velocity profile of the liquid and dust particles is tabulated 

in table 1 and plotted in fig. 1 having solid graph – 4 to 6 for 

dust particles at n=0.2, L=0.4, w=0.8, t=1, E=1 and different 

values of M and K. 

                     M  K 

For graph – 1          1                1 

For graph - 2          2  1  

For graph – 3          1  10 

From fig. 1 & 2 it is clear that velocities u and v decrease with 

the increase in y and M and increase with the increase in K. It 

is also observed that the velocity of dust particles is greater 

than the velocity of the liquid. 

The skin friction profile of the liquid and dust particles is 

shown in fig. 2 & 3 at same value taken for velocity. 

From fig.2 &and 3 it is obvious that skin friction Q1 and Q2 

decrease with the increase in t and K and increase with the 

increase in M. It is also observed that the skin friction of dust 

particles is greater than the skin friction of the liquid. 

Values of velocity of liquid at n=0.2, Land=0.4, with=0.8,  

=4, t=1, E=1, and different values of   M and K    

Fig 1 

 

Values of velocity of dust particles at n=0.2, Land=0.4, 

with=0.8,  =4, t=1, E=1, and different values of M and K    

 

                   Fig. 2  
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Values of Skin Friction of liquid at n=0.2, Land=0.4, 

with=0.8,  =4, t=1, E=1, and different values of  M and 

K  

Fig. 3 

Values of Skin Friction of dust particles at n=0.2, 

Land=0.4, with=0.8,  =4, t=1, E=1, and different values 

of  M and K   

   Fig. 4   
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