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Numerical Simulations of Impact Atomization of Two Jets Using
Moving Particle Semi-Implicit Method with GPU Acceleration
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Abstract: In order to realize numerical simulation of impinging atomization of two jets and to investigate
the effects of jet velocity and impinging angle on atomization characteristics, the GPU (Graphics Processing
Unit) accelerated moving particle semi—implicit (MPS) method is carried out to simulate the atomization process.
The maximum acceleration ratio of the GPU accelerated code is 16, which proves the validity of GPU accelera-
tion. GPU accelerated code is applied to simulate the impact atomization of double jets under typical working con-
ditions. The numerical simulations successfully capture the formation of liquid films, the breaking of liquid films
into liquid filaments and the breaking of liquid filaments into droplets. The simulated liquid film breakup length
and atomization angle are in good agreement with the experimental results, and the errors are 11.7% and 0.5%,
respectively, which proves the validity of the GPU accelerated MPS method in the simulations of atomization
problem. The parametric analysis of the effects of jet velocity and impact angle on breakup length, atomization an-

gle and Sauter diameter of primary atomized droplets is carried out. The results show that the increase of impact
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angle or jet velocity will lead to the decrease of breakup length of liquid film, the increase of atomization angle

and the decrease of Sauter diameter of primary atomized droplets.

Key words: Atomization; Impact of two jets; MPS method; GPU acceleration; Atomization angle; Sau-

ter diameter
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Fig. 1 Flow chart of GPU accelerated MPS method
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Fig. 4 Numerical results of sequential atomization process
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Fig. 10 Numerical results of various jet velocity
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