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Abstract: The study of the most important droplet-ejecting is given based on the phenomena of sub-cooled fuel of
spacecraft propelling machinery during powered flight using VOF method of ADINA-F, which is verified to be taking
high reliability to simulate the phenomenon of liquid strong nonlinear sloshing. The critical excitant frequency of free
surface is deduced, whose dominant restoring energy from ejection is surface tension. Then the relationship between

strong nonlinear features and frequency, forcing amplitude are revealed of this surface under low frequency and high
frequency respectively. The inhibitory effect of nonlinear phenomenon caused by liquid viscous is also expounded.
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Figure 1. The profile of vapor-liquid two phase
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Figure 2. Curve of reaction on the left and right walls
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Figure 3. Amplitude frequency diagram of reaction at right wall
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Figure 4. Simulation model and meshing
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Figure 5. Droplet ejection from experiment and simulation at
f =20Hz, @=20, a,, =19.62 m/s’
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Figure 6. No droplet ejection from experiment and simulation at
f =20Hz, =10, a, =9.81m/s’
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Figure 7. No droplet ejection from experiment and simulation at f =60Hz, a=2.0, a,, =19.62 m/s’
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Figure 8. Droplet ejection from experiment and simulation at f =60Hz, @=4.0, a = 39.24 m/s’
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Figure 9. Droplet ejection modeling and comparison with experiment at 60 Hz using Glycerin-water: (a) Effect of viscosity: water with lower
viscosity f =20Hz, a=2.0; (b) Effect of viscosity: glycerin-water higher viscosity f =20Hz, a=3.0, v=43v,
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Figure 11. Result of three-dimensional simulation example
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