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Establishment of a single-bubble ultrasonic cavitation simulation model and

simulation of its dynamic process

XU Ke XU Long

(College of Science ,China Jiliang University, Hangzhou 310018, China)

Abstract: In order to simulate the dynamic characteristics of single bubble ultrasonic cavitation, a simulation
model of single-bubble ultrasonic cavitation was established. Based on the fluid dynamics control equation and
volume of fluid model, the finite element analysis software was used to calculate the cavitation dynamic process
of a single-bubble in water driven by ultrasound. The results show that the evolution rule of a single-bubble
with time is that it expands slowly to the maximum and then collapses rapidly. The change of the pressure and
the gas density inside the bubble is inversely proportional to the change of the single bubble volume. In the
expansion phase, the external pressure and the gas density of the bubble decrease along the radial direction of
the bubble. In the compression phase, the pressure and gas density in the vertical direction of sound pressure
are greater than that in the direction of sound pressure excitation. The results in this paper will provide a
reference for simulation of the dynamic process of the ultrasonic cavitation.
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Table 1 Parameter setting of finite element method
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Fig. 2 The shape change of the bubble at different time
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