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Abstract The high-pressure anechoic water tank is an important experimental testing platform for the
development of deep-sea transducers, sensors, and other acoustic instruments and equipment. In this paper,
background noise and acoustic field fluctuations at different frequencies were measured for the homemade
20 MPa high-pressure anechoic tank. The echo interference level under fixed measurement position and

distance conditions was calculated, and the echo interference curve was drawn. The time-frequency
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characteristics of signals under typical low-frequency and high-frequency conditions were analysed. The
measurement results of background noise show that although the background noise inside the tank is relatively
high and has characteristic peaks in the frequency range of 10—12 kHz, it allows for measurement experiments
with sufficient signal-to-noise ratio conditions. Meanwhile, the time-domain waveform results of sound field
fluctuations measured in different frequencies show that the signal amplitude rapidly decays after a
transmission width of 2 ms, and the higher the frequency, the faster the attenuation, indicating that the sound
absorption cone inside the tank has a good sound absorption effect. The calculation results of echo interference
level show that most frequency points above 10 kHz do not exceed * 1 dB. The designed fixed measurement
position meets the requirements of free field testing, especially the echo interference of frequency points such
as 20 kHz, 28 kHz, and 34 kHz does not exceed £0.5 dB, which meets the requirements of precision

measurement.
Keywords deep sea; high pressure tank; anechoic water tank; acoustic field characteristics
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Table 1 List of the measurement instrument parameters

=R NE M/ K ZH iy
WBT15-2U/ TAE 98 10~20 kHz
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HIRAT RIERENR (140%1.5) dB
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Fig. 3 Acoustic testing system
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Table 2 Recording parameters of background noises
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Fig. 5 Time domain waveforms of 2 ms sound pulses with different frequencies
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Table 3 Echo interference levels at different frequencies

A /kHz [El 7 TP /dB bk % /dB
10 —0.44 0.086
20 —0.04 0.081
30 —2.00 0.070
40 0.31 0.036
50 —0.88 0.037
60 —0.69 0.058
70 0.13 0.041
80 —1.18 0.050
90 0.25 0.079
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Fig. 6 The echo interference curve
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