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Numerical simulation of atomization characteristics of

water jet driven by helium gas
YU Qianggiang » SHI Honghui » DONG Ruoling » ZHANG Yibo
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: In order to study the atomization characteristics of water jet, 2D numerical simulation was
carried out on the atomization process of helium-driven water column under three experimental conditions
with Fluent software. The three experimental conditions were 0. 25 MPa helium-driven water jet, with a
gas/liquid pipeline length ratio of 1:1, 1:2 and 2:1 in the straight nozzle round pipe at normal temperature
and pressure, The atomization characteristics of helium-driven jet were investigated by using Standard 4,
RNG k-, Realizable £ turbulence simulation and VOF model respectively, and the numerical simulation
results were compared with the experimental results, and the numerical simulation results of different gas/
liquid pipeline length ratios were also compared. The simulation results indicate that when the Standard ke
turbulence model is used for numerical simulation of the helium-driven water column, near the nozzle of
gas-liquid mixture, the helium pressure in the mixture is higher than atmospheric pressure, which results
in the phenomenon of primary atomization, and then the collision between the former and latter liquid
phases and the interaction between aerodynamic force and liquid column are the main reasons for the

phenomenon of secondary atomization. The pressure at the observation point in the tube increases first and
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then decreases, and the atomization cone angle decreases monotonically, which is consistent with the
overall variation trend of experimental results. The numerical simulation results of straight nozzle round
pipes with different gas/liquid pipeline length ratios are compared. When the gas/liquid pipeline length
ratio is 231, the atomization cone angle, when the gas/liquid pipeline length ratio is 131, the atomization
cone angle is slightly small, and when the gas/liquid pipeline length ratio is 1:2, the atomization cone
angle is the minimum.

Key words: numerical simulation; atomization of jet; water jet; gas/liquid interface; atomization cone

angle; gas/liquid pipeline length ratio
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