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Estimation of the Sound Radiation Efficiency of the Hull Considering the
Type and Natural Frequency of Plates of it
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Fig.1 Measurement surface of the sound for a ship
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Table 1 List of Plates(Size, 1.41mx0.91m ) tested
by Uchida®

Material Thickness
Steel 1.2, 3.2, 4.3, 10.0
Aluminum 3.0, 5.0, 10.0
Acrylic 5.0, 10.0, 15.0,
FRP 2.0,6.0,9.0,14.0

f<f. 10logo,,, =10log(m VB/A,,)—178, (6)

where  f, =0.25f,

fo=T00(m VB/A,.,)"

10logo,,; = (50/3)log(4f/f,)

+10log(m VB /A, ,,)— 178,
fo=2f,

fi<I=/,

where

(7

fo<f<f, 10logo,,, =50log(f/16000)—10,

where  f; =16000H%
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SoundPressure Level[dB, reF=10°Pa]

SoundPressure Level[dB, ref=10 Pa]
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Fig. 3 Underwater radiation noise estimated with
Uchida's equation of the radiation efficiency
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(a) Structure "@"

SoundPressure Level[dB, ref=10% Pa]

(c) Structure "@"
Fig. 6 Vibration mode of plates of a hull
structure
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Fig, 7 Radiation efficiency of the structure "@", "@)",
"@" from Eq.(6)~«(9) and suggested in this research
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(b) B-mode
Fig. 8 Underwater radiation noise estimated with
suggested radiation efficiency in this research
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Fig. 9 Underwater radiation noise estimated with

suggested radiation efficiency in this research for Ship "1"
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Fig. 10 Underwater radiation noise estimated with
suggested radiation efficiency in this research for Ship "2"
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