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Abstract: A dusty viscous fluid is considered to be flowing between two parallel plates and it is consider that the particles 

and the fluid motion is effected by the gravity and the magnetic field, the magnetic field is replaced by the Hartmann 

number and the gravity is by the Froude number and it is seen that the Froude number is only in the unsteady part of the 

motion.                                                            

The flow between parallel plates is affected by many reasons the effects of gravity, viscosity subjected to the inertial forces of 

the flow. The study of the flow of the dusty viscous fluid between parallel plates is of great utility because its implications 

can be made in many fields. In this paper the effect of gravity and magnetic field is being taken in consideration. 

We are considering here the flow of a dusty viscous fluid between two parallel plates distance d apart from each other. We 

assume that the dust particles are sufficiently large to be attracted by the gravity and let electromagnetic field be applied so 

the transformed equations will be 
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Let us introduce the following non dimensional quantities 
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Using the non-dimensional quantities of equation (3) in equation (1) and (2)  
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After dropping the *the equations (4) and (5) so transformed will be 
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Equations (6) and (7) are the transformed equation with non-dimensional form where 
2M  is Hartmann number which is a 

ratio of the electrostatic force to the viscous force and Fr is the Froude number which is the ratio of the inertia force to the 

gravitational force. Now assuming that  
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Where the first term signifies the steady part of the flow and the second term signifies the unsteady part of the fluid flow. The 

equations can be separated for the steady and unsteady parts as follows 
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Solution of the above equations are given as below  
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Where 
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Now using the boundary conditions tq 11 sin)0(   and tdq 21 sin)(    

 
 

)(sin
)sinhsincosh(cos2

sin)sin(cos)(sin

sinhsincoshcos2

sinsincos)(sin
)(sin)()13.7(

1

)(

1212

2221

)(

1212

2221
11

21

1

21

1
















































te
ddidd

tdidet

e
ddidd

tdidet
tyq

yi
d

yi
d

   

Where 
 2

21

3






i


 

Now  
Fr

fAqM
dy

qd 1
10

2

2

0

2



    

Will give the value of  
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Now using the boundary conditions 0)0(0 q  and 0)(0 dq  in equation (13) 
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Now using 
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Using equation above the equation of the velocity of the dust particle will be 
Now using the boundary conditions v=0at t=0 v will become 
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Graph between Froud number and velocity of fluid and dust particles 

 

The velocity of the particle phase and fluid phase are given on the y axis and the Froude number is on the x axis it is clear 

from the graph that when the Froude number is between zero and .1 the velocity of the particle phase and fluid phase has 
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decreased exponentially and as the Froude number has reached to .1 and after that there is a steady decrease in the velocity 

with respect to the Froude number.  
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