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ABSTRACT

Underwater radiated noise is the key in acoustic stealth performance of modern naval ships. The

underwater radiated noise predicted by the hull vibration with radiation efficiency cannot give the in-

formation of radiation pattern which is essential to the analysis of detection possibility by enemy and

to improve the operational performance of the naval ship. The radiation pattern of underwater radiated

noise is able to be obtained with radiation efficiency and radiation direction coefficient. In this paper,

a new method to extraction the radiation efficiency and radiation direction coefficient is suggested and

proved with the simulation and experiment by using cylindrical shell of 70cm diameter in air
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Fig. 1 patch of structure surface and far-field surface
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Excltaton :unit velochy for each structural surface patch
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Excitation : T1 & T2, simi Excitation : T1, T2 & T3, simultaneously

300 500 700 900 1100 1300 1500 1700 1500
Frequency(Hz)

20
30 500 700 900 1100 1300 1500 1700 1900
Frequency(Hz)

(© )
Fig. 2 Radiation efficiency of structural surface patch:
(a) unit velocity (b) T1 (c) T2 (d) T3 (e) T1+T2
(f) T1+T2+T3
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Excitation : T1 Excitation : T2

Radiation direction coefficient(dB)

Radiation direction coefficient(dB)
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Fig. 3 Radiation direction coefficient for far-field patch:
(a) T1 (b) T2 (c) T3
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Excitation frequency : 1850Hz, R=100m
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Fig. 4 Acoustic sound pressure level for far-field patch
: (a) 400Hz (b) 1000Hz (c) 1500Hz (d) 1850Hz
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Table 1 Cases of sound prediction in far-field

Excitation for Surface vibration used for
set no. | extraction of RE | regeneration of acoustic sound
and RDC pressure in far-field
set 1 T1 T3
set 2 T1+T2 T3
set 3 T1+T2+T3 T3
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Fig. 5 Prediction of acoustic sound pressure level for
each far-field patch with different excitation cases
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Fig. 6 The near-field acoustic pressure sensor array
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Fig. 7 Regeneration of experimental acoustic pressure
level for each far-field patch
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