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Abstract With the increasing activities of deep-sea exploration in China, the demand for various
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transducers, sensors and related products suitable for deep-sea acoustic sensing and testing platforms are
also increasing. In this paper, a 20 MPa high-pressure anechoic tank is designed to satisfy the static pressure
test within 2 000 meters of water depth, and the acoustic performance test under different water depths can be
realized with the additional acoustic metering system. The tank adopts a cylindrical shell, and the covers at
both ends are hemispherical. Its inner diameter is 1.5 m and the length at the central axis is 3.0 m. Two flange
openings at the top of the tank are provided with a spacing of 1.0 m, which can satisfy the measurement
of acoustic devices with a size up to 0.1 m. The water tank is internally equipped with Korean pine made
silencing wedges. The wedge has a hollow structure, and the installed cabin has an effective inner diameter
of 0.9 m and an effective length of 2.14 m (central axis). The lowest working frequency of acoustic
measurement (free field reciprocity method) is designed as 10 kHz. According to the Comsol simulation
results, the echo interference from 10 kHz to 58 kHz is larger than 1 dB, which means the measurement
should use pulse wave method, and the transmission pulse width does not exceed the shortest sound
path difference of 230 ps (sound speed: 1 500 m/s). The echo interference in the frequency band above
58 kHz does not exceed 1dB, which means continuous wave method can be used. Besides, the cabin is
equipped with a rotating mechanism and an axial telescopic mechanism, which can meet the measurement
requirements of different angles and distances. At the same time, it is equipped with lighting and camera to
meet the needs of real-time observation. The anechoic wedge in the middle section of the cabin is designed
to be detachable, and the hatch cover at one end is designed to be electrically opened and closed, so it can

also meet the static pressure test requirement of large-sized equipment.
Keywords deep sea; hyperbaric water tank; anechoic pool; anechoic simulation
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Table 1 Quality and deformation data of pine tips after immersion and pressure

RES 5 iR (2 JRNSF (mm) JE 24h JEE (0 IE 24h 5/ (mm)
1# 166 47.9/47.9/274.4 394 49.1/49.8/275.0
24 167 47.6/47.8/275.1 394 49.8/47.5/276.0
34 155 47.7/47.5/279.0 384 48.0/49.6/280.0
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and sound propagation path in pressure tank

8¢ 28 32K v THD (4 IS R) — B, e RORE JRE kD> [l g T
W, MNP RBREKEN 300 mm, KA
AR 900 mm. ARTIESHY 2 ANAZE FH
1000 mm, Hrp—AHF AR CRATHIBERR) ,
PEE AT IT S 30 f2 A0SR 771 mm, 55— A2 %K
Wra% (FEYCHBERS) » BE B B AR EY 369 mm,
DAL PAY ok 17 PR AR BT IO N 2 140 mm

IR 2 VP AL Comsol e N
PR PEREAT U5 AT 5, A BB B T T
o BRSSPI, FR R E 10 o3 R 5
5B R BB M S B AT B s, e
IR RS ECR A R GEBOME, BRI 2 for.

x2 UHEEREG IHMARNSHRE
Table 2 Parameter settings of the three media in the

calculation model

S P (kg/m®) A (m/s)
K 1 000 1500
N 1041 4919
fifs B2 7980 5900

ARV A K P 2 R PR AE RS, B e DL
10 th C /NMEEMEN E, FIEAFE T %
AL R E . BEETFE IR
1 =20X1g(P/P) (6)
Hep, I ARIETHWE, dB: P, NEMFE,
Pa; P, NEIEW L, Pa. [BI75 T30 E &R
FREf A RS IRE . RAEE 10 FoR,
B i BWRENE, 4 NmBERH, D N4k
T[], D) TR 2IIA BRI TR) A
1+-1.5=0.67 ms (7)
SR fi Sl BRI TR] Ay -

(GQY+Q%2X4+L$4WOmS (8)

JSPS BB FITE I (6] -
(0.77X2+1)+1.5=1.69 ms )
Bk 3 ANARES AN 1.5 VoA E,
AN m/ms; HRECFEON U AR, AL



2 3 FKKSE, S 20 MPa & I A KIB RGBT 71

9 mo AR TSR R R A T K TR
2 ms, 7] LU RN E R R R
RN BRI BN AR AT ) Bk sz e A (B 1D, Bk
MR 58 Y 2 mse BARA I LBIEUTT o
F(ty=AXsin(2nft) (10)
Hor, A4 BRI, HBUE 107° Pa; £ A TE
BEE, kHzs ¢ NfkepEta], HUE 0~2 ms.

X107°¢
1.0F

H
il

S <
NS

& {4 (Pa)
oy
[o N N S -

|
o
=)

|
—
=)

0 1 2 3 4 5
ﬂlk?*ﬁfﬁﬂ (S) X103

E 11 B =R AR
Fig. 11 Excitation sound wave waveform at B

MR FRTHERERIAI A, DUSIA G 7 55
10~90 kHz, & 2 kHz X} C SALARFEHET
(R Bl S i AT TR, A9 3% A ) A AR
ikl 12 fros. SR ATET, 10~58 kHz 43
B A TR KT 1 dB, IR R 5% ko

4

3k Il
by

)

[B] 7 T35 i (dB)
i

10 20 30 40 50 60 70 80 90
HiE (kHz)

E12 CREmEReh

Fig. 12 Fluctuation curve of sound field at C

%0 58 kHz L EARB I T EAE 1 dB,
AR EESRE I &

5 S5

v Y 75 7K 7 P BF e A B At X1
82—, ZILAFSURLEAE, MR TN TR
BAATSEL>  AEH] T AR L R RAKAR T
“High Pressure Water Tank” . “Anechoic water
tank” SELEE A SN, e E DR (CNKTD)
Web of Science SFHEATRIZ A, HHATENINAH
4 P e @BIF BN (LR 3), AHSRESH 3
HR 1 { AERL 2R 2] 2008 4F. SCHRH 4 IR
o2 FEY ) vy T ¥ 7 7Kt 1 £ 2 L ) AR S B 5 AR S
BETHREE (SIAT) 1 FLE IR 3 Fon

*3 ERSMTRISEEAKBESHELER
Table 3 Comparison of parameters of different high-

pressure anechoic pools at home and abroad

BE9L A R (mxm) RE TR WA TR
(MPa) (kHz)
USRD ! ®3.8x11.1 18.6 2
NpL [ D2.5x7.6 7.0 3
NIDS ') ©2.2x8.5 18.0 /
HAAR [ ©4.0%12.0 10.0 2
SIAT(A L) D1.5x3.0 20.0 10

M 3 w41, 3£E USRD F1kE HAAR [
T R A K A A ALK /N4 R, {H USRD 1)
B LAEEE 1tk HAAR KIRZ . HEE NPL Al
H A NIDS 1) i Fe 7 75 7Kt B A AR AL /N (R AR
(Kl 13), {H NIDS f)dxm LAERR L/ NPL K]
KARZ o EARARSC T B 5 R 3 P 7K A 3 R T
BN, AR S TAERE 1B 2] T 20 MPa.

R AR AR & 5 LN, 3 A K
AT E AR VIR (H B3 E 5 7%) kKNS
o WETATAR, AER T BRACR P ERTE A Bt AR
K, T H FEERR T NSRS RN WEE 3 A
A1, USRD 5 HAAR H8Z FRR#S N 2 kHz, M



72 £k HOOR

2021 4F

13 Z[E NPL (Z2) f1HZ NIDS (4) IS E A Kt

Fig. 13 High-pressure anechoic tank of British NPL (left) and Japan NIDS (right)
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