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Influence of Nozzle Pressure on Flow Field of

Non-Submerged Cavitation Jetting

CHEN Zhenguo, WANG Haifeng, LIU Boxuan

(School of Mechanical and Power Engineer,Nanjing Tech University,, Nanjing 211816, China)

Abstract ; To understand the effect of non-submerged jet on large workpieces, a new type of non-submerged artificial jet

was proposed and designed, which could be well adapted to the processing of workpieces in various occasions. On the

basis of theory, the three-phase flow of gas, vapor and liquid in non-submerged state was changed from the two-phase

flow of vapor and liquid in submerged state. The structure of artificial submerged environment was formed by the

combination of peripheral low pressure water and internal nozzle high pressure water. Through this structure and using

Fluent software, the judgment and prediction of cavitation effect of non-submerged nozzle were realized. The influence of

different pressure on cavitation flow field was analyzed by simulation results. The results show that with the increase of

pressure, the axial velocity, axial dynamic pressure and vapor volume fraction of the flow field increase significantly.

Therefore, the non-submerged nozzle can produce strong cavitation effect and is sensitive to the inlet pressure.
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Figure 1

Comparison of nozzle structure

before and after improvement
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Figure 2 Grid of nozzles before and after improvement
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Figure 3 Flow field pressure distribution
curve in axial direction of nozzle
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Figure 4 Distribution diagram of vapor

phase volume fraction of nozzle
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Figure 5 Axial velocity curves under

different inlet pressures of internal nozzles
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Figure 6 Dynamic pressure curve of

different inlet pressure of internal nozzle
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Figure 7 Maximum axis velocity curve under

different inlet pressure of internal nozzle
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under different inlet pressure of internal nozzle
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Figure 9 Vapor volume distribution map under

different inlet pressure of internal nozzle
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