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Numerical simulation for cavitation water jet flow field through
convergent-divergent nozzle

LU Yi-yu, WANG Xiao-chuan, KANG Yong, CHEN YU-long

(College of Resources and Environmental Science, Chongqing University, Chongging 400030, China)

Abstract : The turbulent field in a nozzle was numerically simulated by Standard k¥ — £, RNG k - £ and Standard k ~ @ turbu-
lent models. The constrast check for simulated results was done by combining the theory analysis and experiments of mass
flow rates. The results show that the RNG k - £ is the most suitable model. The numerical simulation results of RNG &k — &
turbulent model show that the reduction angle of convergent-divergent nozzle has significantly influence on the parameters of

jet flow field. It can form low pressure field in nozzle throat, and the pressure difference can improve the cavatition effect of

high pressure water jet.
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Fig.1 CFD modelled cavitation cell and

convergent-divergent nozzle
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Fig.2 Meshed domain for flow field semi-profile
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Fig. 3 Velocity vectors in nozzle divergent section modelled by different models
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Fig.5 Velocity distribution on jet central line
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Fig.6 Comparison of mass flow rates between
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calculations and measurements
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Fig.7 Minimum pressure in throat on jet
central line by different models
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Fig.8 Pressure profiles on jet central line for
different pressure difference
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