EEAS Sl

Journal of the Society of Naval Architects of Korea

At
S R T ]

plSSN:1225—1143, Vol, 55, No. 5, pp. 394-400, October 2018
elSSN:2287-7355, https://doi.org/10.3744/SNAK 2018.55.5.394

A Study on Room Acoustic Field Analysis using Radiosity Method

Kookhyun Kim "

School of Naval Architecture & Ocean Engineering, Tongmyong University

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,org/licenses/by—nc/3.0)

which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

Various numerical methods have been adopted for indoor noise assessments of ship plant, Acoustical radiosity method is one of

the high frequency approaches for acoustic field analysis, which assumes diffuse reflections by boundaries so that it could be

efficiently applied to the acoustically diffused indoor space noise analysis, In this study, an acoustic field analysis program has

been developed based on radiosity method, which could apply for acoustically large enclosures such as ship’ s indoor space,

For this purpose, the procedure of the acoustical radiosity method has been summarized and implemented to an acoustic field

analysis program using MATLAB, Numerical example for a rectangular indoor space has investigated validity of the implemented

program, Steady state sound pressure levels calculated for a continuous acoustic source signal have shown good agreement

with those by other solutions such as an analytic solution and a ray tracing method, Instantaneous sound pressure levels

calculated for an impulsive acoustic signal have provided the clues of direct/reflected acoustic field and reverberation time,
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INPUT

Numerical model
Source and receiver
Boundary & media
Time setup, etc.

PRE PROCESS

Geometric information of
elements(Area, centroid)
Form factor

MAIN PROCESS
Radiosity by element

POST PROCESS

Sound pressure level

Fig. 2 MATLAB program based on the acoustic
radiosity method
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Fig. 3 Numerical model: (a) cubic acoustic field
model (b) triangle facet element model(number
of element: 12,228)
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Table 1 Numerical analysis model and input
parameter for verification of the program
implemented with MATLAB

[tem Value
Length (m) 8
Dimension Width (m) 8
Heignt (m) 8
Power reflection coefficient, p () 5/6
Directivity omni—directional
Type steady state or
Source P impulsive
(point)
Power, W (Watt) 0.005
Position, 7, (m) [4,4,4]
Receiver Longitudinal (m) 1.0 ~ 7.0 (1 m step)
position, Transverse (m) 1.0 ~ 7.0 (1 m step)
Tr Vertical (m) 2.0
Density, p, (ka/m’) 1.225
Medium
. Sound speed, ¢ (m/s) 340
(air)
Absorbtion, m (m™) 0
Time, Range (s) 0~2.5
t Step(s) 1/24,000
4.2 abulel S
AL S-S Table 10| Hol=l 1712 MAE| S8
of thal, & 47 =3 1 ollMel SAAHES AHMsIzeH,

1 ZANE Fig. 40f LERRICEH Hetr: AEE 26l SMFAY

ol A2 SERK(diffuse acoustic field) O|=3Hol| 2|5 Al AT

) LIEtfAct =xlsiA] 2= & S0l (XS Sl of

s HalME & HoixD Qo Szt 7 ke =28 fA

(4m, 4m, 2 molA 7F =2 SIS 2ol0y, Hz2ot

OEE Sekdo| Holdls & 4= Qct of2{3t &2 SM

FHH gl o|2slol| 2fst sHMATIME S5 LIEIES &

= UCh D2 SMFNY Jjdlo| siMEZOMo 2= thEHN

ol nFanle AlLHSERRF A S/Wel Virtual. Lab 13.5(2H

RAYNOISE)2 ARS3i2iend, ol m, 42| 7= 20,00070]
of, Z|of BRkeE 7730t ot SRS SR OlEdi2E A
(5)E ARESISICH (Kuttruff, 2009).

1 4p ) W(;,t)pocl

L, .. =10lo
r gw[(ﬁlefr 5, (1=p) P

(5)

Transverse position (m)

Longitudinal position (m)

(a)

Transverse position (m)

1 2 3 4 5 6 7
Longitudinal position (m)

(b)

Transverse position {m)

1 2 3 4 5 [ 7
Longitudinal position (m)

()
Fig. 4 Sound pressure level at receiver positions
calculated by (a) acoustic radiosity method,

(b) ray tracing method, and (c) analytic
equation based on diffuse acoustic field
theory
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Transverse position (m)
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Longitudinal position (m)

(b)
Fig. 5 Sound pressure level difference at receiver
positions; (a) [acoustic radiosity method]
—[ray tracing method] and (b) [acoustic
radiosity method]—[analytic equation]
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Fig. 6 Comparison of sound pressure level at the

receiver position (2 m, 2 m, 2 m) using
acoustic radiosity method (Acoustic
Radiosity) and diffuse field theory(Analytic)
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Fig. 7 Relative elapsed CPU time for acoustic field
calculation by number of elements
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Fig. 8 Instantaneous sound pressure level at the
receiver position (a) (4 m, 4 m, 2 m) (b) (2
m, 2 m, 2 m) by acoustic radiosity method
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