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Fig.1 Volume vs time for bubble induced by particles with

different initial temperature and water
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Fig.2 Volume change acceleration vs time curves for bubble

introduced by different initial temperature of particles and water
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Fig.3 Sound pressure vs time curves for bubble introduced

by different initial temperature of particles and water
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Fig.4 Volume vs time curves for bubble introduced by differ-
ent radius of particles and water
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Fig.5 Volume change acceleration vs time curves for bubble

introduced by different radius of particles and water
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Fig.6 Sound pressure vs time curves for bubble introduced

by different radius of particles and water
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Effects of Particles Characteristics at High-temperature on Bubble Dynamic Behaviors and Acoustic Radiation Characteristics

OUYANG Di-hua, KOU Wei-cai, DUAN Dong-li
( Engineering University of Chinese Armed Police Force, Xi'an 710086, China)

Abstract. In order to investigate the characteristic of the acoustic radiation induced by the interaction between water and high tem-
perature particles produced by underwater combustion of pyrotechnic composition, a bubble dynamic model was deduced based
on the heat transfer and mass transfer theory. The effect of initial temperature and radius for high temperature particles on the bub-
ble dynamic behaviors and acoustic radiation characteristics were calculated and analyzed with the burning depth of 1 m. Results
show that with the increase of the initial temperature and the radius, the bubbles volume, volume change acceleration and the
sound pressure all increase. With the initial temperature of high temperature particle increasing by 200 K, the volume of the bub-
bles, the volume change acceleration and the sound pressure all increase by an average of 1. 01 times, 1. 78 times and
1.04 times, respectively. And with the initial radius of high temperature particle increasing by 0.4 mm, the volume change accel-
eration and the sound pressure all increase by an average of 1.78 times, 2.28 times and 1.15 times, respectively.
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