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CAVITATION



CAVITATION IN PIPELINES
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HA= Hs+ hL Energy equation
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NEGATIVE PRESSURE EXIST IN THE PIPELINE WHENEVER THE PIPELINE 
RAISED ABOVE THE HYDRAULIC GRADIENT LINE”

• Negative pressure reaches a maximum value at the summit , “ 
−Ps

γ

• Water flow from S to R must flow against pressure gradient. 

Higher pressure at R  Lower pressure at S

Water always flows toward lower-energy locations.



CAVITATION IN PIPELINES

• If elevation head decrease > pressure head 
increase between S and R  water flows from 
S to R
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Head loss 
between 1 to 2

It is important to maintain pressure at all points in a pipeline above the 
vapor pressure of water.



• Vapor pressure of water  a negative water column of 
10 m at 200C. 

• When the pressure in a pipe drops below vapor 
pressure of water 

• water will be vaporized
• vapor pockets (cavitation) forms
• separates water in the pipes

• These water pockets collapse in regions of higher 
pressure downstream. 

• The action of vapor collapse is very violent, causing 
vibrations and sound that can greatly damage the 
pipeline.  



Water Evaporation



Energy Equation 



Energy forms in pipelines



Change of energy forms at the throttling 



Change of energy forms at the 
throttling 





CAVITATION IN PUMPS
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NPSH (NET POSITIVE SUCTION HEAD)



NPSHavaliable vs NPSHrequired

• NPSHavaliable is calculated for each system

• NPSHrequired is given by pump manufacturer


