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INTRODUCTION 
 
We have investigated the steady flow in pipes of rectangular cross
several researchers i.e. Givler and Altobelli 
model. Goel and Agarwal (1998) shears flow instability of visco
some solutions of the boundary-layer equations in hydrodynamics. 
 
Gopinath (1994) steady streaming due to small amplitude superposed oscillations of a sphere in a viscous fluid. 
Bernard (1995) Vorticity Transport Analysis of turbule
study of double-diffusive natural convection in a porous cavity using the Darcy
Reynolds number solutions of Navier-stokes equations using incremen
region boundary element method for incompressible viscous fluid flows. 
 
Grosan, Revnic, Pop and Ingham (2009)
rectangular cavity filled with a porous medium
flow computations. Gupta (1991) high accuracy solutions of incompressible Navier
Boundary layer receptivity to free-stream sound on parabolic bodies. 
Haji-Sheikh and Vafai (2004) analysis of flow and heat transfer in porous media imbedded inside various
paper we have investigated the velocity, flux and vortex line.
 
FORMULATION OF THE PROBLEM 
 
Let z-axis be taken the direction of flow along the axis of the pipe. Then u = 0, v = 0 for steady and incompressible fluid the 
velocity component is independent of z. 
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The equation of continuity.               0   ..................(1)
u v w

x y z

  
  

  
 

 0, 0 , 0 , .......(2)
w

But u v w w x y
z


    

  
 
i.e. w is independent of z 
 
The Navier-Stokes equations of motion in the absence of 
body forces. 
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It is clear from (3) and (4) P is independent of x and y i.e. p is the Function of z 
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In particular case:     In the case of square   i.e  .a = b 
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The equation of vortex line:  
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Clearly the flow is Rotational in pipe. 
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Tables for velocity:  Case- 1 
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Table 1 (for velocity) 

 ,x y  
(.1, .1) (.2, .3) (.3, .4) (.4, .5) (.5, .6) (.6, .7) (.7, .8) 

1 1

2K
  

 ,w x y  
-11.21 -11.297 -11.396 -11.529 -11.696 -11.897 -12.133 

2
0 1

2

B

 
  

 ,w x y  
-11.21 -11.297 -11.396 -11.529 -11.696 -11.897 -12.133 

2
01 1

2

B

K



 
   

 ,w x y  
-7.133 -7.245 -7.367 -7.532 -7.739 -7.99 -8.286 

Case- 2 
2 2 2
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4 2 2

B B B
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

       
            

Table- 2 (for velocity) 

 ,x y  
(.1, .1) (.2, .3) (.3, .4) (.4, .5) (.5, .6) (.6, .7) (.7, .8) 

1 1

2K
  

 ,w x y  
-11.21 -11.297 -11.396 -11.529 -11.696 -11.897 -12.133 

2
0 1

B

 
  

 ,w x y  
-4.964 -5.114 -5.28 -5.504 -5.788 -6.134 -6.547 

2
01 5

2

B

K



 
   

 ,w x y  
-4.525 -4.695 -4.882 -5.135 -5.458 -5.854 -6.328 

Case –3 

2 2 2
0 0 01 1 1 1 1 5

, .5, 1, 1
4 2 2

B B B
Let P a b Let and B

KK K

  


       
            

Table- 3 (for velocity) 

  ,x y  
(.1, .1) (.2, .3) (.3, .4) (.4, .5) (.5, .6) (.6, .7) (.7, .8) 

2
0 1

2

B

 
  

 ,w x y  
-4.964 -5.114 -5.28 -5.504 -5.788 -6.134 -6.547 

1
1

K
  

 ,w x y  
-11.21 -11.297 -11.396 -11.529 -11.696 -11.897 -12.133 

2
01 5

2

B

K



 
   

 ,w x y  
-4.525 -4.695 -4.882 -5.135 -5.458 -5.854 -6.328 
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CONCLUSION AND DISCUSSION 
 

In this paper we have investigated the velocity by the Table-1 of equations (7) between velocities and point  ,x y  it is clear that 

paths of velocity are approximately parallel increases uniformly with negative sign in porous medium, magnetic field and porous 

medium with magnetic field in the interval      .1,.1 , .7 ,.8x y   but the value of velocity in porous medium and magnetic 

field at 

2
01 1

2

B

K



 
   is greater than the corresponding value of velocity in porous medium with magnetic field at 

2
01 1

2

B

K



  
    in the interval      .1,.1 , .7 ,.8x y  . 

Again by the Table-2 of equations (7) between velocities and point  ,x y  it is clear that paths of velocity are approximately 

parallel increases uniformly with negative sign in porous medium, magnetic field and porous medium with magnetic field in the 

interval      .1,.1 , .7 ,.8x y   but the value of velocity in porous medium at
1 1

2K
  is greater (negatively) then 

corresponding value of velocity in magnetic field  at 
2
0 1

B

 
 and also is greater than the corresponding value of velocity in 

porous medium with magnetic field at 
2
01 5

2

B

K



  
   respectively. 

Again by the Table-3 of equations (7) between velocities and point  ,x y  it is clear that paths of velocity are approximately 

parallel increases uniformly with negative sign in porous medium, magnetic field and porous medium with magnetic field in the 

interval      .1,.1 , .7 ,.8x y   but the value of velocity in magnetic field at 
2
0 1

2

B

 
  is greater (negatively) then 

corresponding value of velocity in porous medium at 
1

1
K

  and also is greater than the corresponding value of velocity in 

porous medium with magnetic field at 
2
01 5

2

B

K



  
   respectively. We have investigated the vortex lines and the 

volumetric flow of elliptic and circle given by the equations (8), (9), (10), (11) and (12) respectively. 
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