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Abstract: The high-pressure anechoic 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 20MPa 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 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 10-12kHz, 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
2ms, 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 10kHz do not exceed =+
1dB. The designed fixed measurement position meets the requirements of free field testing, especially the echo interference of frequency

points such as 20kHz, 28kHz, and 34kHz does not exceed *0.5dB, which meets the requirements of precision measurement.
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Fig.1 Schematic structure of 20MPa high pressure

anechoic water tank
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Fig.2 20MPa high pressure anechoic water tank
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Table 1 List of the measurement instrument parameters
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Table 2 Recording parameters of background noises

TSR | RAERIEE | SREER | SR TRIR | AR R R
16ms 800ns 1250kHz | 62.5Hz | 250klz

MEAE | BS/ % | 3% B
WBT15-2U/ | TAE % 10-20kHz
TN ZIR | RIEE R | 14041, 5dB
WBT30-2U/ | AR 20-40kHz
?ﬁ&\b%&
Ae
TN ZIR | RIEHE RS | 14041, 5dB
WBT60-3U/ | AR 40-90kHz
TN Z IR | RAEE RS | 14241, 5dB
SP60/ REE -200 + 1. 5dB
KIS TR Z YR @10Hz-10kHz
7 (=}
-203 + 1. 5dB
@10-100kHz
Ok | L400 500K/ | TAE# % 1-500kHz
e = NI | 5000
. TBS1102C/ | TAEHI%E 100MHz
VN &
Tektronix SKREK 20k
fEER4 | AFG3101C/ | TAE# % 100MHz
E Tektronix KA LR 10Vp—p
WBT15-2U WBT30-2U WBT60-3U SP60
REHREER REHhEER REHhEER KOTE8
\ e —
—_— 5 S>3
L400_500K AFG3101C TBS1102C
MERAR EeR4ER TR
3 Al E R G S
Fig.3 Acoustic testing system
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Fig.4 Noise frequency band sound pressure level
(upper) and noise spectral level (lower) in the 20MPa

high pressure anechoic water tank

3.2 AEpERSH

T A AR B IR HE D KO 2Hz,
HAEANRUS I B BN 10 U, BRI EiH s & L AR K
] 5 45 )2 JUBY I B4 10kHZ. 20kHZz. 30kHzZ.
40kHz. 50kHz. 60kHz. 70kHz. 80kHz Fl 90kHz 1]
BB A8 IR o I B G L O P A5 5 AT I 4],
CLE 2N IR IA BT 0.67ms. BEEAZRIGE A, H
IR YETE B I B P PRI O 4G 0 - 0.67ms DA e
T S A M 0 o S SR TR A R 23, e rpy i £ (0 R A g BE 1T
SRGFIXEIN 0.9ms, &kt 8 2 Jy I o S 5 Ik B I
1.69ms. _EIRZE IR BRI 10kHZ (A R REUR,
T B A IE N, ARARAR /N e XA A ) 32 2
PRI 24 BB 5 SRS U A% AR BR AR AR B ANAR I, B



FAR TR, PRAN, HIBPS R B E n
XS HOL & R A A, (5 SR A A AR AR Hk
BUR TR, PR ey, 22 S B I A O i PO B P
IRBE I 7R RO, SRR R, D S BRI
BINGI RS T8GR BN FI, 555
TEREN 2ms, ZJE s 5 IR R R, i AR s,
TRE YRR R R R A [ 3BREL ), 3X [ A5 5 o s ¥ P i
PR AR BEAT R AW P 2R, JCHLAE B (1 R

Eﬂ} o
50
10kHz
=
£
2
50 . L . A . . L L .
-0.5 0 0.5 1 1.5 2 25 3 35 4 45 5
1] (ms)
50 T T
20kHz
=
£
= 10
=
50 ) ; . . i ; i L i
-0.5 0 0.5 1 1.5 2 25 3 35 4 4.5 5
1) (ms)
100
50
=
£
= 0
=
-50+
100 . . i .
0 1 2 3 4 5
1) (ms)
200 T
40kHz
1001
=
£
= 0
=
-100
200 . . i .
0 1 2 3 4 5

1) (ms)

200

100

i (mV)
o

-100F

-200

200

100

i (mV)
o

-100F

-200

150

100

50F

R (mV)

=50

-100F

-150

5[] (ms)

100

50

R (mV)

-50F

100 . . . .
0 1 2 3 4 5
5[] (ms)

50

90kHz

i (mV)
o
+

-50 ‘ : - - - - . : -
-0.5 0 0.5 1 1.5 2 25 3 3.5 4 4.5 5
i) (ms)
Bl 5 AESR 2ms 75 ik i Sk %
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with different frequencies
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Table 3 Echo interference levels at different

frequencies

SR /kHz EETFSE/dB | ARAEZ/dB
10 -0.44 0.086
20 -0.04 0.081
30 -2.0 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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