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Numerical Model and Validation 

Numerical Model: 

• realizable k-ε model 

• Mixture model  

• Schnerr-Sauer cavitation model 

Physical Model and Grids: 

Validation: 
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Results 

Vapor volume distributions under openings 

of 33%, 66% and 100% 
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Results 

Temperature and pressure distributions under openings of 33%, 66% and 100% JZ
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Results 

Pressure of monitoring points under 

openings of 33%, 66% and 100% JZ
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Results 

Average pressures of monitoring points under various openings (left) 

Frequency analysis of valve system and fluid pulsation frequency (right) JZ
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Conclusions 

 With the increase of the opening, the cavitation period 

and vapor volume fraction decrease significantly, and 

the cavitation location changes from the large area at 

the valve chamber and downstream pipe to the left 

baffle.  

 The maximum pressure pulse appears under the 

middle opening of 66% with the maximum value 

reaching 50 MPa, about an order of magnitude larger 

than those of the 33% and 100% openings.  

 The values of the natural frequency and the fluid 

pulsation frequency are equal with a connecting pipe 

length of 26D and a valve opening of 74%. This critical 

point can be used to guide the design of the 

connecting pipe length to avoid resonance. JZ
US-A




