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Research and calculation of electro-acoustic conversion

model of underwater plasma sound source

Liu Xiaolong* , Li Ning™ , Lei Kaizhuo™ , Li Hongbing * ™
( " Air and Missile Defense College, Air Force Engineering University, Xi’ an 710051)
( ™ Marine Design and Research Institute of China, Shanghai 200011)
( ™ School of Marine Engineering, Northwestern Polytechnical University, Xi’ an 710072)
Abstract

Underwater plasma technology has been widely used in many fields, but there is no mature theoretical model
for the research of electro-acoustic conversion because of the instantaneity of high-voltage pulse discharge and the
difficulty of observation. Based on the analysis of the electric characteristics of charging circuit and discharging cir-
cuit, the definitions and calculation formulas of the concepts of system input energy, energy stored in capacitor, en-
ergy consumed by load and acoustic energy are given. The electro-acoustic conversion model of underwater plasma
sound source and the total efficiency model of the system are established, and finally combined with the parameters
of the experimental device. The electro-acoustic conversion model of underwater plasma sound source is verified by
calculation, and the results show that the electro-acoustic conversion model is effective. The results of this paper
can provide guidance for the reasonable design of the parameters of the charging and discharging circuit of the un-
derwater plasma sound source system.

Key words: underwater plasma sound source, energy, electroacoustic conversion efficiency, spark discharge,

discharge electrode, shock wave
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