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Pressure difference error, AVALab = Pressure difference error, Mohammadi =
10
ab =—42527Hz = 1044.8 Hz = 1843 Hz = 26529 Hz al = 1360.8 Hz = 2617 Hz(l) = 4950.6 Hz
—— 524.59 Hz 1165.4 Hz 1957.4Hz  ——2770.6 Hz ——1576.5Hz ——31343Hz ——5109.5Hz
8 —— 534.85 Hz (1) — 1277 Hz — 20722Hz —— 28889 Hz sl — 1018.3Hz (1) —33652Hz  —— 56128 Hz
625.52 Hz 1389.3 Hz — 2089.5 Hz — 20892 Hz (1) 1858.4 Hz 3983.2 Hz 5947.8 Hz
T ——72071Hz ——1502.1Hz ——21874Hz 3007.9 Hz T ——22652Hz ——430l4Hz —— 6268.5Hz
6 836,30 Hz  —— 1594.2 Hz (1) —— 2262 Hz (1) ——3127.7 Hz 6k 2514.3Hz 4624 Hz 6624.5 Hz
_ —94478Hz — 16153 Hz 2303.1Hz 31383 Hz _ —2783.8Hz  ——4701.7Hz (1)
£ 5 —— 10097 Hz (1) == 1704.2Hz ~——24192Hz = 32483 Hz £ 5
s B —— 1054.5 Hz 1728.9 Hz 2535.7Hz  —— 3353.8 Hz s N
3+ -
2t 2t
1 1+
U_< ol
1l . . . . . 1 . . . . .
0 0.2 04 0.6 0.8 1 1.2 1.4 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
Waveguide length (m) Waveguide Length (m)
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Pressure difference error, Shen et al L Pressure difference error, Wilson et al =
10 10
ol — 2019.9 Hz 3652.6 Hz (1) — 5609.3 Hz (1) ol — 6606.2 Hz 8429.7 Hz
24776 Hz 3876.5 Hz 5770.6 Hz 6394.1 Hz (1) — 8541.9 Hz
8k 2941.5 Hz 40125Hz  — 62106 Hz (1) 8L 6826.2 Hz
3126.4 Hz 4168.6 Hz 6253.1 Hz
7+ — 3337.9Hz — 4346.9 Hz 6254.2 Hz T
34081Hz  ——4818.1Hz  — 6557.8Hz
L — 33825Hz(1) — 4975.4 Hz 6610.3 Hz (1) 6
§ sk — 34244 Hz(1) — 5211.2 Hz — 6744.1 Hz § 5k
s 3508.1 Hz (1) 5292.3 Hz 6856.9 Hz (1) =
5 5
= 45 0 ar
3+ 3t
2+ 2t
1+ 1+
. g ——
1 . i . .
0 0.2 0.4 0.6 0.8 12 14 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35
Waveguide Length (m) Waveguide Length {m}
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Eigenfrequency=6557.8+3.2986i Hz Surface: Displacement magnitude (m) » Eigenfrequency=4975.4+2.5636i Hz Surface: Displacement magnitude (m) »
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Pressure difference error, Fu =
10
p —6040Hz — 6043Hz — 6045.5 Hz — 6048 Hz
r 6040.5 Hz — 6043.5Hz 6046 Hz 6048.5 Hz
5 — 6041 Hz 6044 Hz — 6046.5 Hz — 6049 Hz
60415 Hz — 6044.5 Hz — 6047 Hz 6049.5 Hz
4 6042 Hz 6045 Hz 6047.5 Hz — 6050 Hz
6042.5 Hz
ol
* 5
8
4 4
&
3
2
1
ol8
1

0.6
Waveguide Length (m)

<

Error (%)

Pressure difference error, Fu =
10
ol —— 1302.6 Hz 37312 Hz 41759 Hz 6047.7 Hz
1703.8 Hz (1) 3908 Hz — 4756 Hz — 60759 Hz
8l 2087.2Hz  — 4067.9 Hz 5319 Hz 68413 Hz
2605.3 Hz 4082.4 Hz 6043.3 Hz 6900.9 Hz
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Eigenfrequency=6043.3+3.239i Hz Surface: Displacement magnitude (m) @
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Pressure difference error, Suggested waveguide Pressure difference error, rigid waveguide L
10 10
. 1422.1 Hz 4192.1 Hz 4910.2 Hz 64785 Hz
1217Hz (1) — 4379Hz  — 5184 Hz (1) 6478.7 Hz ar
8 1993.5 He 4379.5 Hz 52106 Hz 6621.4 Hz sk
1736.8Hz  — 4405.8 Hz 5472.7 Hz 6047.7 Hz
7 —2687Hz  — 44063Hz  —55624Hz  — 74212 Hz(1) 7t
2460.1 Hz (1) — 4560.4 Hz 5562.6 Hz 74833 Hz
6 — 2779.8Hz 4560.8 Hz 5787.3Hz  — 75965 Hz 6
F s — 32754z 4978.2 Hz 6292.6 Hz (1) — 7506.7 Hz z 5
< 34737Hz — 401BOHz — 64315 Hz(1) 7614.5 Hz (1) bt
g 4 3897.2 Hz (1) g al
& 5
3 3k
2 2t
1 1
0 0
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Eigenfrequency=5439.8+2.84791 Hz ~Surface: Displacement magnitude (m) o Pressure difference error, Suggested waveguide (70 mm thickness) L
x107* 2
—— 14463 Hz — 3473.7Hz — 5210.6Hz — 6B0L3 Hz
” 18 12169 Hz — 4216.8Hz — 52503 Hz — 6947.7 Hz
— 2013 Hz 4082.9Hz — 54398Hz  7507.6 Hz
16r 1736.8Hz — 45055Hz 58452 Hz — 75126 Hz
——2703.9Hz  4527.3Hz — 5795.4 Hz — 7588.2 Hz
12 14 2607.0 Hz — 4684.5Hz — 6227.5Hz — 7632.1 Hz
~——2776.5Hz — 5016.7Hz — 6249.8 Hz — 7909.9 Hz
12r 34455Hz ~ 5077.1Hz — 6700.1 Hz
10 g
S 1o
s
& sl
8
6
6 at
2L
Y 4 /
4 oF
k2 .

0.4 5
Waveguide Length (m)

- il

Sgn JSi (0 e g Bl youil (A piioy Coolinsd b goliddion pzee A JSUo

oo -0

Sgazme 32l (gilwands bsy 5l enzse (9,0 @)Ll Sgo zae (o9 S Gl SVl ol Sl hghy cnl )

gy LS...M.A 09w S Ty )L..M.u‘ “9.% Ja.mn B cLQ:\))‘..\JL'L....)‘ U,QL..»‘ P RTH ‘_;'>|).lo S0y aS o oowlice Lo 5,..9.7:.' 5
T3 G lp 5l 090 Lulyd g wd pwy 5o ol Slesd y zse 0 Tee mae il iy @ g5z, b Grizpen 05 o0
5 DS 50 a0 Fopolie b SitwsST a8 zae 5l Glymul o a5 ay oo Ll 4 @355l diad  iwlone S5
(oie ol oo jsliws 4y axgi b colyd jo 0 el olool Gas wdz b Ob5L cu po dwle gl uilael dd los ;S o5l




Ol = S -VEF ole 0 F 5 ¥ — Sliles) g SetsST el il i3S rensjib

SeS ol auje g 5SS ol b1, GulS 2 5l 6 5 aamg o)l a5 wi o1 [Y]1SO 10534-2 s Juslewl Lolol 5 (s pzse
T3 5 Bl o)l Calus iulEl b o ools las aized 250b S3Y Jeaz ,0 pzee (ol B8 Glasuine 5,5l o ol
FUWRY =\...*>5.| sl N u.....»‘)ﬁ‘ 9 PTH 6)5 u.....alsjﬁ o)l.» O ).'Yl; GLQQBA 99,9 cde L as JJLGA u.....ﬁbls Q;;b‘ )L}.Q.o L S

&1y

TSl b sl p Sge il @las Gye i cord Gt Slp el Wy Sl 5 (LB (usigsaeme g D]
N bl o oSS (Sl g 00Kl ¢ ol IS asliny bl
[v] ISO 10534-2: 2023, Accoustics Determination of Sound Absorption Coefficient and Impedance in
Impedance Tubes Part 2: Transfer Function Method.
[v] ASTM E1050-12 Standard Test Method for Impedance and Absorption of Acoustical Materials
Using a Tube, Two Microphones and a Digital Frequency Analysis System.
[¥] D. grosso, "Analysis of multimode acoustic propagation in liquid cylinders with realistic boundary

conditions. Application to sound speed and absorption measurements," (in undefined), Acustica,
Article vol. 24, no. 6, pp. 299-311, 1971.

(o] P. S. Wilson, R. A. Roy, and W. M. Carey, "An improved water-filled impedance tube," (in
English), J. Acoust. Soc. Am., Article vol. 113, no. 6, pp. 3245-3252, 2003.

[#] Z. Y. Shen, C. J. Huang, and K. W. Liu, "Development and Applications of a Pressurized Water-
Filled Impedance Tube," (in English), Sensors, Article vol. 22, no. 10, 2022.

[v] Y. Fu, "Measurement of Underwater Sound Absorption Coefficient at Variable Hydrostatic

Pressures Using an Improved Transfer Function Method," (in English), J Test Eval, Article vol. 51,
no. 5, 2023.




