ChetEMstal=2 )

Journal of the Society of Naval Architects of Korea

Vol. 49, No. 2, pp. 158—163, April 2012
http://dx.doi.org/10.3744/SNAK . 2012,49.2.158

Analysis of Acoustic Radiation Efficiency and Underwater Radiated

Noise of Double Bottom—shaped Structure

Sung—Won Choiw-Kookhyun Kim2~Daefseung Cho‘-KyufYoul sun®
Department of Naval Architecture and Ocean Engineering, Pusan National Urﬂversity1
Department of Naval Architecture, Tongmyong Universny2

Abstract

Recently, reducing underwater radiated noise (URN) of ships has become an environmental issue to protect marine wildlife, URN of
ships can be predicted by various methods considering its generating mechanism and frequency ranges, For URN prediction due to
ship structural vibration in low frequency range, the fluid—structure interaction analysis technique based on finite element and boundary
element methods (FE/BEM) is regarded as an useful technique, In this paper, URN due to a double bottom—shaped structure vibration
has been numerically investigated based on a coupled method of FE/BEM to enhance the prediction accuracy of URN due to the
vibration of real ship engine room structure, Acoustic radiation efficiency and URN transfer function in case of vertical harmonic
excitation on the top plate of double bottom structure have been evaluated, Using the results, the validity of an existing empirical
formula for acoustic radiation efficiency estimation and a simple URN transfer function, which are usually adopted for URN assessment
in initial design stage, is discussed,

Keywords : Underwater radiated noise(3RIAAS), Fluid—structure interaction  analysis(SA-T&  HM6HA], Acoustic radiation
efficiency(SSHIAIEE), URN transfer function($SRIAMAS MEY) Coupled method of finite element and boundary
element method(S3IRA/ZAQA HHAJRNH)
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Fig. 1 Analysis procedure of fluid—structure interaction
based on FE/BEM
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Table 1 Thickness of sub—panel for the structure

Type Thickness
Lower plate 11/15/20/30/40 mm
Upper plate 10 mm
Center longitudinal bulkhead 9 mm
Side longitudinal bulkhead 14 mm
Transverse bulkhead 9 mm
Table 2 Material properties of the structure
Properties Value

Young's modulus 2.1%105 N/mm?

Poisson’s ratio 0.3

Density

7.850%10-9 kg/mm*

Fig. 2 Geometry of double bottom—shaped structure model
and excitation positions

Fig. 3 Box—shaped boundary element model
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Fig. 4 Acoustic radiation efficiencies according to the
variation of lower plate thickness
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Fig. 8 Mean quadratic velocities with respect to supported
conditions of excitation position
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