
M E 320   Professor John M. Cimbala Lecture 20  
 

Today, we will: 
• Continue discussing the entrance region and the fully developed region for pipe flows 
• Discuss the Darcy friction factor, the Moody Chart, and the Colebrook Equation 
• Do some example problems – head losses in pipe flows 

 

d. The entrance region (continued) 

 
 
Last time, we said that Lh is a function of (ρ, μ, D, Vavg). Dimensional analysis yields: 
 
 
 
 
 
 
Example: Hydrodynamic entrance length 
Given: Water with ν = 1.00 x 10-6 m2/s flows at a steady 
average speed of 5.70 m/s through a long pipe of diameter 
25.4 cm. The pipe is 1.80 km long. 
 

To do: What percent of the pipe length can be considered to be fully developed? 
 

Solution: 
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B. Fully Developed Pipe Flow 
1. Comparison of laminar and turbulent velocity profiles





 
 



 
 


