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Calculation of Coupling Loss Factor for Small reverberation cabin
using Statistical Energy Analysis

Kwanju Kim * Woonkyoung Kim * Taejung Yoon * Jungtae Kim
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ABSTRACT

The Statistical Energy Analysis is based on the power flow and the energy conservation between sub-systems, which
enable the prediction of acoustic and structural vibration behavior in mid-high frequency ranges. This paper discusses the
identification of SEA coupling loss factor parameters from experimental measurements of small reverberation chamber sound
pressure Jevels and structural accelerations. As structural subsystems, steel plates with and without damping treatment are
considered. Calculated CLFs were verified by both transmission loss values for air-bome CLF case and running SEA

commercial software.

As a result, CLFs have shown a good agreement with those computed by software. Acoustical behavior of
air-borme noise and structure-borme noise has been examined. which shows reasonable results, too.
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Fig. 1 The schematic figure of the reverberation
chamber with experimental set-up

Table 1 The Dimension of reverberation chamber

Source room Receiving room
Volume 0.3809 m 0.6067 m'
Surface area 2968 m' 4375 o
Length of edge 869 m 1032 m
Specimen Area 07 x06 o
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Fig. 2 An SEA model of reverberation Chamber
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Table 2 Differenice of acoustic energy between
source room and receive room
{z ST s o |0 | e | s | 1o
apecimen
bare plate  {89e-7)2.4e-7) 25e~7 | 6.1e-7 | 37e-7| 1.0c-6
Damped plate |1.3e~7{38¢-8| 65e-8 | 8.7e-8|6.7e-8| 2.8-7
; AH) |
#1250 | 1600 | 2000 | 2500 | 3150 | 4000
Specimen
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Fig. 3 Experimental set-up of impact harmer test

Table 3 Material property of steel plate

Material Bare plate 5 damping treated
Area width(Ly) * length(Lo) : 08 = 077 m'
Thickness 2.3 mn
Density 17.94 kg/m? Z 7535 kg/m’
L —
7.6-03 [ ;
5.8 BIF © source room
3 BOLF ¢ receiving room
g
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Fig. 4 Damping loss factor values of source room
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Fig. 5 Damping loss factor values for
bare plate and damped plate cases @ Iz
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Fig. 6 A comparison of CLF between acoustic space
and structure : bare plate
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Fig. 7 A comparison of receiving rcom SPL
between SEA analysis and experiment : bare plate
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Fig. 8 A comparison of velocity of the bare plate
between SEA analysis and experiment : bare plate
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Fig. 9 A comparison of receive room SPL
between SEA analysis and experiment @ damped plate
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Fig. 10 A comparison of velocity of the damped plate
between SEA analysis and experiment : damped plate
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Fig. 11 Separation of SPL value of the receiving room
into structure borne and air borme noise
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