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Outline
• Momentum Integral Method
•  Momentum Integral  for Flat Plate
•  Momentum Integral  with 

Pressure Gradient 
•  Walz Approximation
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Momentum Equation   x
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Procedure
•  Assume a velocity profile that 

satisfies the boundary conditions.
•  Evaluate wall shear stress and .
• Use Momentum Integral and find 
•  Evaluate Boundary Layer 

parameters , , CF, CD. 
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With Pressure Gradient
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The middle term can be restate as 
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Rearranging
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Karman – Pohlhausen Method
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Walz Approximation
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Example
For a flat plate U= Uo

Therefore 2
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Exact Solution
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Example
For U= uo1xm
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Concluding Remarks
•  Momentum Integral Method
•  Flat Plate Flows
•  Boundary Layer with Pressure 

Gradient
• Momentum Integral Method with 

Pressure Gradient
• Walz Approximation




