
M E 522 Spring 2008 Professor John M. Cimbala Lecture 07  01/30/2008 
 

Today, we will: 
 

• Finish the example problem – secondary flow over a flat plate 
• Discuss two other examples of secondary flow – tea cup and cyclone separator 

 

Recall, Blasius laminar boundary layer similarity solution: Let ( )u Uf η′=  where Uy
x

η
ν
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Plug into continuity and x-momentum equations: ( )1
2

Uv f f
x

ν η ′= −  and 1
2 0f ff′′′ ′′+ = , with 

BCs ( )0 0f = , ( )0 0f ′ = , and ( ) 1f ′ ∞ = . We solved using the Runge-Kutta method. 
 
 
 
 
 
 
 



 
 
 
 



 

 
 
 
 



 
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 




