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Fig.2 Liquid spray field oblique view
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Fig.3 Droplet diameter distribution in the area near the

nozzle hole
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Fig.4 Droplet penetration height at the central plane of the

case with the uniform distribution
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Fig.5 Position distribution of droplets in the cross-section of

the case with the uniform distribution
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Fig. 6 Averaged volume fraction distribution of droplets in the

cross-section of the case with uniform distribution
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section of the case with uniform distribution
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section for the case with the uniform distribution
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Numerical Simulation of Liquid Spray Flow in Supersonic Airflow

Xian Jinyu, Chen Qian, Cai Shufeng
Sun Yat-sen University, Shenzhen 518107, China

Abstract: The flow characteristics of liquid spray in supersonic flow are of great significance to the basic research and
engineering application of supersonic combustion. In order to quantitatively explore the characteristics of liquid transverse
jet atomization in supersonic flow, numerical simulation of liquid spray flow in supersonic flow is carried out. The
numerical simulation method is based on the Eulerian-Lagrangian two-phase flow calculation architecture. Two-way
couple of gas and liquid is adopted. The KH/RT droplet secondary breakup model is used for the calculation of
atomization. Large eddy simulation is utilized for the calculation of gas flow. The results show that the liquid atomization
characteristics, such as the protrusion structure of the liquid atomization field, the penetration height and the average
droplet velocity distribution, can be obtained by the numerical simulation method in good agreement with the experiment.
Initial droplet diameter distributions have a small effect on the average velocity of the droplet after breakup, but have a
greater impact on the average diameter of the droplets after breakup and on average volume fraction, which implies
further research on initial droplet diameter distribution in future modeling and simulation.
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