
Example – Laminar Pipe Flow; an Exact Solution of the Navier-Stokes Equation 
(Example 9-18, Çengel and Cimbala) 

 

Note: This is a classic problem in fluid mechanics.  
 

   
 

 

 

Fully developed flow 

It is good practice to number the assumptions. 

FIGURE 9-71



 
 
 

 

This is a tremendous simplification, and allows us to solve the problem analytically! 

When terms drop out, I like to 
show why, as I do here (for 
clarity), using the numbered 
assumptions for brevity.  



 

 

 
 
 
 
 

Notice that there are two constants of integration, since we had to integrate twice. 
Equation 8 is the solution we are looking for, except we need to determine the 
two constants of integration C1 and C2. 



 

 
 
 

FIGURE 9-74 

Answer 


