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ABSTRACT : In this Paper we have study the momentum integral equation, the kinetic energy integral equation and the wall 

compability condition in non- dimensional form have been derived and used to find the numerical solution for the flow of a 

viscous incompressible fluid in the laminar boundary layer along a wall in divergent channel. The parameter of the pohlhansen 

profile at disposal. The Range-kutta method has been used for the calculation at some initia points. 
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INTRODUCTION 

Schlichting was given one parameter system of velocity profile especially suited to the approximate calculation of the 

boundary layer with suchtion. Pohlhausen calculated the point of separation for the incompressible laminar boundary layer in a 

divergent channel with straight solid walls. Inpersent case we find the numerical solution for the flow of a viscous incompressible 

fluid along a porous wall in divergent channel. 

NOTATIONS 

x = radial distance from the source along the wall. 

a = distance of the edge of wall from the source. 

x
x

a
   non-dimensional radial distance. 

y = distance normal to the wall.  

u = velocity in the boundary layer in x-direction. 

v = velocity in y-direction 

U(x) = potential velocity. 

U0 = entrance velocity at the edge of the wall. 
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DIVERGENT FLOW: SOLUTION WITH THE AID OF POHLHAUSEN’S PROFILE 

In case of laminar incompressible flow indivergent channel potential velocity 0( ) .
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The momentum integral equation in dimension less form 
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The Kinetic energy integral equation in dimension less. Form  
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and wall Compatibility condition  
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m I   (8) 

where 
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Now we introduce these dimensionless quantity momentum integral equation (6), Kinetic energy equation (7) and wall 

compatibility condition (8) for the boundary layer in a divergent channel with porous wall reduce to 
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and 
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At the starting point the boundary layer parameters are  
*1, 1, 0, 0, 0x U t        

Hence m = 0 from equation (11), we have  

H  = 1.571, H = 2.554, I = 0.235, D = 0.1745. 

NUMERICAL SOLUTION OF THE MOMENTUM AND KINETIC ENERGY 

The momentum integral equation (9) and Kinetic energy equation (10) have been solved with the help of compatibility 

condition (10) by applying the Runge-Kutta Method. 

The Runge-Kutta method for the two ordinary first order differential equation is 
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The calculation produces step-by-step up to the point of separation. 

RESULT 

Calculation have been made for three different constant value of 0, 0.2, 0.3sv     when solved with the aid of Pohlhausen’s 

profile. For, 0sv   the equation reduce to the equations for the solid wall problem. The point of separation for 0sv   is found to 

be at 1.1612x   which is in close agreement with the value 1.2130x   obtained by Pohlhausen. In this case point of separation 

shifts further down steam. 

Methods Suction parameter sv  Points of separation x  
1.  Pohlhausen  0.0 1.2130 

2.  Present method with the   0.0 1.1612 

 aid of Pohlhausen’s profile -0.2 1.1947 

  -0.3 1.2115 

From above we observe that with increasing rate of suction parameter sv  the point of separation moves further down stream.  
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