
Minor Head Losses 
 
Minor losses in pipes come from changes and components in a pipe system. This is different 
from major losses because those come from friction in pipes over long spans. If the pipe is long 
enough the minor losses can usually be neglected as they are much smaller than the major 

s can be greater than the major losses, 
for example, when a valve is almost closed the loss can be almost infinite or when there is a 
short pipe with many bends in it. 
 
The general equation for this type of head loss in pipes with the same diameter and velocity 
both upstream and downstream of the non-uniformity is 

 
 
Where k is an empirical minor loss coefficient. 
 
Types of Minor Losses
There are many different types of systems that can cause minor losses in a pipe. Bends, 
expansions, contractions, valves, fittings, and meters are a few of them. 
 

1. Expansion / Contraction Losses 
 
Expansions are defined as when the flow in a pipe goes from a small area to a 
larger area and the velocity slows down. It is the exact opposite for contractions, the 
flow goes from a larger pipe to a smaller one and the velocity increases. Sudden 
expansions and contractions are when the angle between the two pipe sizes is equal to 
90 degrees. The loss or energy is due to turbulence, or eddies, formed at the point 
where the pipe sizes change. Figure-1 below shows sudden contractions and 
expansions. 
 

 



 
 
2.Gradual expansions or contractions 
Gradual expansions or contractions are when the angle between the two pipe sizes is 
between 0 and 90 degrees. The k-value not only depends on the ratio of pipe sizes but for 
the angle as well. A gradual contraction is shown below in Figure-3. 

 
 

 
 
 
 

3. Entrance / Exit Losses 
Entrance losses come from when liquid enters a pipe from a much larger pipe or tank of 
some sort. Exit losses are opposite and come from liquid leaving a pipe and entering a 
much larger pipe or tank 

 
4. Losses from fittings ,valves, Bends and Connections 

Losses from them are not all the same. There can be just a 45 degree bend or a180 
degree turn that can be sharp or gradual, threaded or unthreaded. 
 

 
 



 
EXAMPLE1: 

 



 
 



 

 



 


