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Numerical simulation and experimental validation of miniature
underwater explosive sound sources

GENG Liting, CUI Jiangong, ZHANG Guojun, ZHANG Ruimin

(State Key Laboratory of Extreme Environment Optoelectronic Dynamic Measurement Technology and Instrument, Zhonghei University,

Taiyuan 030051, China)

Abstract: To address the undesirable large volume and high power consumption of traditional transducers and the
mismatch of scale effects in existing empirical formulas for large-scale explosive sound sources in miniaturized
sound sources, a cylindrical resin shell was developed by calculating the charge-volume equivalence, where the
shell is characterized by a small equivalent charge. A numerical model of a miniature nonmetallic explosive sound
source was established using the ANSYS platform, and the relationship between the charge and the sound source
level was quantitively analyzed. Using the 400 m standard base distance in the combined transceiver experiments
and the fixed depth suspension device for isobath arrangement, the error in the measured data versus the numeri-
cal simulation results was in the range of 1-7 dB, verifying the accuracy and reliability of the design method for
microexplosive sound sources. This study provides effective technical support for optimizing microexplosive sound
sources.

Keywords : non-metallic explosive sound sources; source level; pentaerythritol tetranitrate; underwater explosion;

shock wave; limited space; the platform of ANSYS; numerical simulation
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Table 3  Source levels for three types of explosive sound
sources dB
Wi/ MME AME A ME P G
g 1 2 3 4 fH {H
0.45 226.0 226.7 227.5 228.1 227.1 233.9
1 234.3 235.1 234.9 235.7 235.0 238.1
2 239.2 239.5 240.4 240.7 239.5 241.1
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