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Fundamental Studies on Underwater Sound Radiated from a Vibrating Ship Hull
(6th Report An experimental example)

by Youichi Iwasaki, Member Hiroshi Kawabe, Member

Hajimu Mano, Member Masatoshi Bessho, Member

Summary

In the present report, we carry out an experiment in acoustic radiation problem with the
2-dimensional full submerged circular cylindrical shell, and compare its results with the theoretical
solutions which were calculated in the preceeding report.

In order to compare with the 2-dimensional theoretical solutions, we separate the experimental
cylinder model into 3 parts to exclude the 3-dimensional effects, put an exciter in the middle part of the
model with watertight condition.

We could get a clear vibrational mode of the cylinder in the low frequency experiment, and measure
the radiational sound pressure accurately.

Prior to the experiment in the anechoic tank, we carried out the vibration experiment in air, verified

the eigenfrequency and the shape of vibration mode of the cylinder.
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Fig.1 Model shape and dimensions
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Fig.2 Experimental apparatus in the air
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Fig.4 Experimental apparatus in the anechoic tank
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Table 1 Comparison of eigenfrequencies in the air

between experimental results and theoretical

solutions
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Fig.5 Comparison of shell deflection amplitude at exciting point
between experimental results and theoretical solutions
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Fig.7 Comparison of sound pressure level between
experimental results and theoretical solutions
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Table 2 Comparison of eigenfrequencies in the water
between experimental results and theoretical

solutions
mode  Experimental (Hz) Theoretical (Hz) Error (%)
2 271 275 0.71
3 838 832 0.72
4 1720 1698 1.30
5 2809 2818 0.32
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(1) d=0.05 (m) (2) d=0.5 (m) (4) d=2.0 {(m)

Fig.8 Comparison of normalized sound pressure distribution
between experimental results and theoretical solutions (f=
200 Hz)

(1) a=0.05 (m) (2) a=0.5 (m) (3) d=1.0 (m) {4) d=2.0 (m)

Fig.9 Comparison of normalized sound pressure distribution
between experimental results and theoretical solutions (f =
277 Hz)

(1) d=0.05 (m) (2) d=0.5 (m) (3) d=1.0 (m)

Fig. 10 Comparison of normalized sound pressure distribution
between experimental results and theoretical solutions (f =
500 Hz)
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(1) ;":’0“0;"3‘:":) {2) d4=0.5 {(m) (3) d=1.0 (m) (4) djz(.r:d()m)

Fig.11 Comparison of normalized sound pressure distribution
between experimental results and theoretical solutions (f =
838 Hz)
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(1) é=0.05 (m} (2) d=0.5 (m) (3) d=1.0 (m) (4) d=2.0 (m)

Fig.12 Comparison of normalized sound pressure distribution
between experimental results and theoretical solutions (f =
900 Hz)

(1) d=0.05 (m) (2) d=0.5 (m) {3) d=1.0 (m)

Fig.13 Comparison of normalized sound pressure distribution
between experimental results and theoretical solutions (f=
1720 Hz)

(@) 0 (rad)
(1) d=0.05 (m) (2) d=0.5 (m) (3) d=1.0 (m) (4) d=2.0 (m)

Fig. 14 Comparison of normalized sound pressure distribution
between experimental results and theoretical solutions (f =
2000 Hz)

(1) d=0.05 (m) (2) d=0.5 (m) (3) @=1.0 (m) (4) d=2.0 (m)

Fig. 15 Comparison of normalized sound pressure distribution
between experimental results and theoretical solutions (f=

2809 Hz)
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Fig. 16
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Comparison of normalized sound pressure distribution

between experimental results and theoretical solutions (f=

3000 Hz)

(@) 0 (rad?
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(3) d=1.0 (m) (4) 8=2.0 (m)

Fig.17 Comparison of normalized sound pressure distribution
between experimental results and theoretical solutions (f =

5000 Hz)
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