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Abstract: In the air atomization flow field with high gas—liquid momentum ratio, the stripping of droplets
and filaments from the liquid core has the characteristics of high degree of freedom and dense distribution. There-
fore, the traditional model is difficult to predict accurately. The traditional stochastic atomization model combined
with large eddy simulation is improved. In the primary atomization process, an improved method is proposed to
characterize the statistical characteristics of droplet collision by using statistical mean temperature. The statistical
mean temperature of droplet is calculated by particle tracking method of gas—liquid relative kinetic energy model
and sub—grid kinetic energy model respectively. The results show that the improved stochastic model greatly im-

proves the over—prediction of the traditional stochastic model in the primary atomization region. The mean kinetic
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energy relative error is 15.5% and the mean sauter diameter relative error is 7.2%, which is 41.1% and 15.0% low-

er than the simulation results before improvement. In addition, the influence of the spray angle model on the pre-

diction of the atomization field is also explored. The empirical expression method and the simulation method which

is derived by gas—liquid momentum balance at the interface are combined with sub—grid kinetic energy model. It

shows that the improved stochastic model using sub—grid kinetic energy model and empirical spray angle expres-

sion is more accurate. In terms of prediction of mean sauter diameter, the accuracy is improved by 17.3%.

Key words: Air atomized flow field; Numerical simulation; Random immersed model; Large eddy simu-

lation method; Sub—grid kinetic energy particle tracing method
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Case Description
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