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Numerical and experimental research on the distribution
characteristics of self-noise on the flank of an AUV
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Abstract ; Considering the lack of a clear understanding of self-noise in the design of the autonomous underwater ve-
hicle (AUV) flank array sonar, numerical prediction methods for AUV vibration noise and flow-induced noise were
introduced at first. The vibration response of the shell was examined by computer simulation analyses using the fi-
nite element software ANSYS. The distribution characteristics of the surface flow field at medium speed were ana-
lyzed by using Fluent. Subsequently, the test data of AUV vibration noise, flow-induced noise, and self-noise on
the lake at a speed of 17 knots were processed. The spectral characteristic manifestations of vibration noise and
flow-induced noise at different positions of the flank and their contribution to the AUV self-noise were analyzed.
The result of data analysis showed that the low-frequency component of AUV self-noise was mainly generated by me-
chanical vibration, and the middle- and high-frequency components originated from the flow-induced noise. The re-
sult of this study can guide the installation of the flank array and sonar design for noise suppression.

Keywords : flank array sonar; self-noise; flow-induced noise ; vibration response ; spatial distribution characteristic ;

simulation prediction; noise spectrum; mode shape
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Table 1 Frequencies corresponding to the first 20 modes

BB Wi/ Hy BB W%/ Ha
1 250.23 11 516.93
2 250.32 12 631.15
3 263.85 13 631.31
4 263.97 14 637. 10
5 373.30 15 637.11
6 390. 07 16 647. 02
7 390. 21 17 647. 13
8 390. 51 18 659.13
9 396. 12 19 659. 19
10 398.70 20 776.35
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