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Abstract: In order to study the structure of the cavitation jet and the evolution of the formation of shear
cavitation bubbles, the RANS-LES mixed method was used to numerically calculate the cavitation
water jet with a scaled nozzle. The effects of different diffusion angle nozzles with different expansion
angles on the jet flow field were compared and analyzed, as well as the patterns of variation of physical
quantities such as vacuole morphology, velocity and turbulent kinetic energy during the initial stage of
cavitation growth. The results show that the nozzle expansion angle has a significant effect on the cavi-
tation jet, and cavitation performance is better when the diffusion angle is 60°. Because of the very

high cavitation jet velocity, there is a large velocity gradient within the jet shear layer, and the fluids
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on both sides exchange energy and generate many vortex structures. The cavitation phenomenon first oc—

curs at the nozzle throat and gradually moves towards the diffusion section and near the nozzle outlet,

and the degree of cavitation is increasing. At different moments, the parameters in the radial section

are symmetrically distributed along the axis. The vapor pattern is circular ring and the area of the circu—

lar ring gradually increases in size over time. The research results have certain application value and

guiding effect for improving the performance of cavitation water jet, broadening the application range of

cavitation water jet, and revealing the characteristics of cavitation water jet.
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Fig.2 Comparisons of calculation results with experi—
mental results
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Tab.1 Validation of mesh independence

ViES N v/(mes7h)
1 261 000 116.9
2 352 000 121.6
3 457 000 127.4
4 558 000 127.9
5 652 000 128.1
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Fig.3 Mesh of computational domain
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Fig.4 Cavity distribution at different diffusion angles
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Fig.5 Velocity at different diffusion angles
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Fig.6  Velocity flow field and streamline distribution
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Fig.7 Cavitation change diagram at initial stage of cavitation
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Fig.8 Volume fraction of cavitation in radial cross
section at different time
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Fig.9 Variation of performance parameters of diffe—
rent sections
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