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Estimation of Total Acoustic Radiation Power of Submerged Circular
Cylindrical Structure Using Surface Vibration Velocity
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ABSTRACT

Most naval underwater weapon system can be simplified to a circular cylindrical structure which

has vibrating machineries inside. In order to predict efficiently the total acoustic radiation power of

cylindrical structure, surface velocity is measured and radiation efficiency of surface element is

calculated. Then, they are substituted to the surface pressure in the simplified Helmholtz integral

equation which assumes acoustic far-field and plane-wave approximation at the surface. Surface ve-

locity and total acoustic radiation power for a submerged cylinder are measured in water-tank. In

this example, it is found that total acoustic power output obtained from the prediction is in good

agreement with that of measurement in mid-high frequency range.

S8 e N

© o do dr B 4 ro o &

BEM, FEM 9]
BY SAHowme
Crawford?, Takaaki?E ST
(Helmholtz Integral Equation)2. 25
21 7R s ZHA e HWs 7}
=% 58w ol&std

v A
3F9th Takaaki®t= B

=

%

N

=

AAAR; 89, FetlTe
E-mail : sjhan@add.re.kr

Tel :055-540-5413, Fax :055-542-3737
WA el T
SYIIATL

236

AR AHE WY
Hol 5% JdANEE

A () 2

S|

4 ¥-ah

&



Fig.1 Vibrating structure and coordinates
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Fig. 20 L,=04m, L,=053m, h=8mm?
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Fig.2 Average radiation efficiency rectangular

steel  plate(— modal  summation
approach, --: approximation formulae)
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Fig.3 Total acoustic radiation power(—
predicted, -- : numerical result)
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predicted, -- : measured)
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