
MAJOR HEAD LOSSES, LAMINAR 
 

In this lesson, we will:  
 

• Discuss the difference between so-called Major Losses and Minor Losses in pipe flows 
• Derive an equation for Darcy Friction Factor for Fully Developed Laminar Pipe Flow  
• Do an example problem to show how to apply this equation 
 
Major and Minor Losses  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notation: From now on, we replace hL from previous lessons by hL, major. 
 
Review  
 

Why do we need to generate an equation for Darcy friction factor? 
 

Recall from previous lessons: For fully developed pipe flow (using our new notation):  
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We also know from dimensional analysis that 
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Darcy Friction Factor for Fully Developed Laminar Pipe Flow 
 

We start with the velocity profile equation for fully developed laminar pipe flow, 
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Example: Fully Developed Laminar Pipe Flow 
Given: Water at 20oC is pumped by a small aquarium pump from a lower tank to an upper 
tank as sketched (not to scale). 
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• Pipe diameter = 10.4 mm 
• Pipe length = 15.8 m 
• The surface elevation difference is 4.13 m 
• Volume flow rate = 2.06 L/min  
• Irreversible head losses from the inlet, outlet, and elbows is estimated to be 0.112 m  
• The efficiency of the pump/motor assembly is 76.7% 

 

To do: Calculate the electrical power (in W) that must be delivered to the pump motor in 
order to pump the water at the given flow conditions. 
 

Solution:  
 
 
 
 
 
 
  



 
 
 
 
 
  



 
 
 
 
 
 


