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Fundamental Study on Underwater Sound Radiated from a Rectangular Panel

by Jun-ichi Michimoto, Member

Shuukou Munehiro

Summary

In order to investigate the underwater noise radiated from ships, as the first step, the study
on the radiated sound from a rectangular panel is carried out.
The vibration of a panel is represented by using the monopole and the dipole, and the sound

pressure fluctuation radiated from the panel is calculated.
The sound pressure radiated from a panel vibrat-

a good agreement with the measured results.

The calculated sound pressure have

ing with free surface around it is smaller than that covered by the baffle plate. And the radia-

tion efficiency also becomes small when the panel vibrates with free surface around it.

There-

fore, the measured radiation efficiency of a rectangular panel vibrating with the free surface
around it cannot be applied for the shell plate of actual ship.

The natura] frequency of the rectangular parnel in the water is estimated by Kito’s method,
and the radiation efficiency of underwater sound of a panel is calculated by applying Maidanik’s
method. These results correspond with the mean value of the results which are calculated

by using the monopole for a panel vibrating in a single mode.

Then, it is considered that

the radiation efficiency estimated by these procedure can be applied for a actual ship.
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Table1 Comparison between calculated and
measured natural frequencies

(Hz)

Thickness Thickness

" n Smm Bmm

Cal. Exp. Cal. EXp.
1|1 17.1 17.2 33.8 28.7
2 |1 31.0 31.0 | 60.7 45.1
3 {1 56.5 54,1 | 110.0 | 110.3
4 {1 95.8 | 101.9 | 185.1 | 195.0
5 | 1 | 150.4 | 158.5 | 288.5 —_
7 [ 3 | 193.5 | 203.0 | 369.5 —
3 | 3 | 246.6 | 252.5 | 468.8 —_
5 | 3 | 357.9 | 387.5 | 675.4 —
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Fig. 2 Comparison between calculated and meas-
ured sound pressure (Panel thickness
5mm, 2=100mm, m=1, n=1)
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Fig. 6 Comparison between calculated and meas-
ured sound pressure (Panel thickness
5mm, z=100mm, m=5, n=1)
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Fig.7 Sound pressure distribution in center
plane (Panel thickness 5mm, m=4,
n=1)
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that being covered by baffle plate (Panel thickness 5mm)
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Table 2 Radiation efficiency of rectangular panel (Panel thickness 5mm)

(d8)

free surface baffle plate
eq.(12) eq.{13) eq.(12) eq.{13)
n n
z=100mm | far field| 2z=100mm | far field 2=100mm | far field | z=100mm | far field

1 1 -77.8 -77.7 -41.9 -77.7 -36.8 -35.7 -34.5 -35.7

2 1 -107.2 -107.3 -41.6 -107.3 -66.7 -65.3 -38'.1 -65.,3

3 i -70.9 ~70.8 -41.1 -70.8 -36.5 -35.2 -34.3 -35.2

[ 1 -85.4 -85.4 -39.8 -85.4 -52.2 -50.6 -35.1 -50.6
) i -53.7 -58.6 -39,2 -58.6 -31.7 -30.4 -30.0 -30.4
1

(far field) O¥EHREE LIzLEZDLDTH B, o,
BOEEZFER D 100mm AR EEHE Lz o
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