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Poppet - representative valve core structure 

Face-sealing 

Line-sealing 

Cavitation at the valve notch 

frequently leads to flow-choking 

phenomena, which results in 

poor valve performance. JZ
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Methods 

Fig. 1 Schematic of visualization experiment system 

Experimental approach Numerical approach 

 Rotationally symmetric geometry 

 Large Eddy Simulation 

 Mixture multiphase model 

 Schnerr-Sauer cavitation model 

Fig. 2 Simplified computational 

flow domain 
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Results 

Fig. 3 Cavitation in two different geometries 

Face-sealing - Thick-wall-orifice flow - Large-scale fixed vapor cavity 

Line-sealing - Thin-wall-orifice flow   - Discrete vapor cavities 

Cavitation surge occurs in all cases, and the surge periodicity of fixed cavitation is more pronounced 

due to the constricted cavitation region. 
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Results 

Fig. 4 Cavitation and flow-rate characteristics in different structures 

In structures similar to a thick-walled orifice, flow-choking is more severe. 
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 Cavitation at the notch of the poppet valve is induced by 

localized vortices. The distribution of vapor cavities is 

associated with the local low pressure caused by vortices. 

 The properties of the vapor-cavity geometry and the vena 

contracta at the valve notch are determined by notch 

structure. The pressure condition only affects the number 

or scale of vapor cavities. 

 The equivalent length-to-diameter ratio (Ra), determined 

by the valve opening, sealing length, and throttling angle, 

can serve as an indicator of flow-choking. For structures 

with larger Ra, the internal vena contracta dominates, 

producing large-scale vapor cavity, and leading to 

significant flow-choking. 

 The Ra threshold is estimated to be approximately 2. 

Conclusions 
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