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Numerical simulation of hydrodynamic characteristics

in the process of pulsed water jet
WANG Tianyu., SHI Honghui » DONG Ruoling . ZHANG Yibo, SHI Shun
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: In order to study the hydrodynamic characteristics of pulsed water jet, the two-dimensional
numerical simulation of the hydrodynamic process of water column driven by high-pressure gas under two
experimental conditions was carried out by using the fluid simulation software Fluent 15 0. The two
experimental conditions were high — pressure helium-driven water jet tube at room temperature and
pressure and high-pressure gunpowder combustion in water gun at 0. 25 MPa. SST kw ., Standard ke
turbulence model and VOF model were used to investigate the hydrodynamic characteristics of water jet
diven by high pressure gas., and the numerical simulation results were compared with the experimental
results. The simulation results show that in the numerical simulation of helium— driven water column by
SST k-w turbulence model, the velocity of bubbles and jet front end increases monotonously, and the
pressure of two observation points in the tube increases first and then decreases, which is in good
agreement with the experimental results. In the numerical simulation of gunpowder water gun by Standard
k= turbulence model, the velocity variation of the water column in the simulation is also in good line with
the experimental results. The jet flow reaches its maximum at about 1. 50 ms and then decreases gradually.
The results of the two groups show that the numerical method adopted in the simulation has certain
accuracy in simulating large volume liquid column jet flow driven by high pressure gas.
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