
FULLY DEVELOPED PIPE FLOW 
 

In this lesson, we will:  
 

• Discuss what happens beyond the entrance region: Fully Developed Pipe Flow  
• Discuss differences between laminar and turbulent fully developed pipe flow, such as 

velocity profile, wall shear stress, and pressure drop  
• Do an example problem 
 
Comparison of Laminar and Turbulent Fully Developed Pipe Flow  
 

 
 
 
 
 
  



 
 
 
 
 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 
 
 
 
  



Example: Head Loss in a Long, Horizontal, Straight Pipe 
Given: Water at 20oC flows through a long, horizontal, straight section of round pipe. The 
section of pipe under consideration is fully developed. At a certain operating condition, these 
are the known values: 

• Pipe diameter = 6.81 cm  
• Pipe length = 35.0 m  
• Reynolds number = 3.21x105 (turbulent pipe flow)  
• Darcy friction factor = 0.0298  

 

To do: Calculate the irreversible head loss through the pipe in units of m. 
 

Solution:  
 
 
 




