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Basic concepts of velocity profiles: 

A velocity profile is a graphical representation of how the speed of a fluid varies across a cross-

section of flow, typically showing slower speeds near boundaries (due to friction) and higher 

speeds in the center. It is essential for determining flow rate, pressure drop, and the nature of 

flow (laminar vs. turbulent).  

As implied by the shape of the boundary layer velocity profiles, as shown in the figure below, 

the magnitude of the wall shear stress, , produced in the boundary layer (and hence on the 

wall) will be greater if a turbulent boundary layer flows over it compared with a laminar one. 



 

 

The shear stress on a surface produced by a flowing laminar boundary layer is much lower than 

that produced by a turbulent boundary layer. 

 

 

 

 

 



Dimensional Analysis: 

 

 

 

 

 



 

 

 



 

  

  
 

 

 

 

 
 

 
 

 

 



 
 

 

 

 

 

 

 

 

 

 


