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Implementing Framework for Transfer Function-based Ship Underwater

Radiated Noise Analysis
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Department of Naval Architecture, Tongmyong University

Abstract

The transfer function method is a widely used in the analysis of underwater radiated noise of ships because it is simple to
implement and gives a simple way in the design stage requiring trade-off studies on various kinds of noise sources. In this
study, a framework is implemented based on the transfer function method. The framework is interfaced to a software providing
transfer functions of hull force to underwater radiated noise. The transfer function-based underwater radiated noise analysis
approach is reviewed and the implemented framework structure is described. As an example, a numerical calculation of a
virtual ship is carried out and its results are investigated in terms of applicabiity to real ship design project.
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(finite element method), ZA2 A (boundary element method)
SO Mk G sliAEE(Wang, et al, 2000)1 T =S
Mpower flow analysis, Lee & Hong, 2001), SHA Of|LX|aH
M(statistical energy analysis, Bae, et al, 1993) §9| T30
iAol QUCE ESH ASBHo == AMof| Cier JHEX] 7]
= =-dH(overside noise mesurement), 28 & S 4
S0| QUCKGriffiths, 20071).
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Fig. 1 Transfer function-based URN analysis procedure
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@ Frequency Band Definition

« Freq. Band Type(1/1, 1/3...)
* Frequency Range

Project File Definition
+ Project File Name (New/Open)

© Noise Source List @ Source Level

* Source + Import Source Level
-Name/Number/Description « Foundation Stiffness(Ref./Mod.)
* Mounting
- Type: upper/below/rigid
- Number

- Resonance Frequency
- Coherence etc.

(E) Transfer Function

« Import or Calculate Transfer
functions

® Batch Job for Importing

+ Batch job for Transfer
Function Importing from Any
S/W

@ Data Storing

* Save Project file
* Export Source DB
* URN Calculation
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Export Total Result [ )

(b) window view

Fig. 2 The implemented frame work
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Fig. 3 Acceleration level of the sources
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Fig. 4 Transfer function of the objective ship

Table 1 Sources considered in the analysis

Source Source A Source B
Number, NV, 2 EA 2 EA
Mounting Type Rigid/Resilient Rigid

Source B7} BHEITHQ} ZIXIXIZI0f Ql= 7102 7hEsH AlEfoM
Source AS| Of2E BHA0] ZXIXIQl ALt EHIXIXIQN HL0
CHSH SiAMS 43ti5HICt £5) Source A0 XEEl= EFYORE
o] BLFIE 10Hz2} 5Hz2 TSI siAlS SaEto2uM
ENOIRE M0l 2 URN HelEME &7 ZHESIICt ol
LXIXIQ! Bt XX ZR0| et siARIXISE Table 2
2t Table 30]| 2zt LIEHLHRACE

[e][]

Table 2 Rigid mount characteristics of the Sources

Foundation stiffiness, & 110 dB

Reference frequency, f, 50 Hz

Table 3 Resilient mount characteristics of the Source A

Number, N 10 EA
Natural frequency, f, 5 10 Hz
f. 50 Hz
Mount stiffness related
fe 250 Hz
fi 25 Hz
Mount coherence factor related
f 100 Hz

Fig. 5= Source A2t Source B7t 25 ZAX(XIL|H] U= B2
Off cHet URN sMAIE HOI 4o =, Source A Hak0| Xt
Moz LIEILD Qlon, 0l AZH £&2 HQISh 2& siAlRl
X=0| sYst2= Fig. 301 LEft A5H +&XI0|7t shA Bt
of Zci= BFE=U7| m20ICk

SHH, Fig. 62 Source A7} EREXIXIZIO QT Source B7t
AXIXI=O U= Z<0ll thet URN siMZmto|ct 0|2RE X

Fig.

URN (dB re. luPa @1m, 1Hz)

URN (dB re. 1uPa @1m, 1Hz)
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5 URN analysis result in case of rigid mounted

sources

200

—Total URN
—Source A

180

160

— -Source B

10— A
120 \ — N

100

80

60

40 “~

20

10 100 1000 10000
Frequency (Hz)

(@)

200 [

180 —Total URN
—Source A

160

— -Source B

140

120 ————
4

I

100

80

60

40

20

10 100 1000 10000
Frequency (Hz)

(b)

6 URN reduction effect by using resilient mount for
which the first natural frequencies are (a) 10Hz

and (b) 5Hz, respectively
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