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Effect of panel size on sound transmission loss
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Akira SANADA Industrial Technology Center of Okayama Prefecture, 5301 haga Okayama 701- 1296.
Zhong ZHANG, Industrial Technology Center of Okayama Prefecture
Naoyoshi EGAWA, Industrial Technology Center of Okayama Prefecture:

The purpose of this study is to measure sound transmission loss (TL) of sound insulation  materials
practically with small size samples: When TL of sound insulation material is measured with small size
sample ; it contains effect of panel size. Some studies about the effect of panel size have been done,
experimentally or analytically. But, the effect of panel size has not been revealed clearly yet. This paper
describes the results that oblique incident TL of rectangular panel simply supported in an infinite baffle was
calculated. We investigate the effects of sample size, in two factors of nonresonance transmission and

resonance transmission. And we compare the calculated results and the experimental results.

Key Words: Acoustic power, Sound transmission loss, Sound intensity method, Power transfer matrix,
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Fig.1 Calculation model of sound transmission.
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Fig.2 Radiation efficiency of a square panel(a X a)
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Fig.3 Calculated transmission loss of Al panel (h=2mm).

DEBOIDEBBEPERT HD, A<2a ODBFEHK
BT, REBABRBOEEDI TR, ZIZEBRICE-
T,
AR E R O%HE EBB K AHAHICDWTH
FTHIETCRAL - TEHET LI LN TES.
n/22n

J IT(9,¢)-cose-sin0-d(o~d9
00

xi22m (36)
jcose-ﬂn9<d¢~d9

00

L pngom =

24 ARY I XOTEE ABKOEBSTITHIEBRS L IE
HBERSIIATAIENTESL, TITREIVELIRES
A XDEBEARL2D, A TL (IBT 53R L 3E
HEFFOEEBIIOVTHRIT %47 .
HIBEFBEBOEETLEVARERIZBYT, o UTO
BAHEHICqRETOE- FOREFAEBESEITNL TV L
T2, 0w Kot LTBRODE-FOEELBITEL.
CDLEDATLEZA TLe £ET5 &,

ATL,, =-10- logﬁ;cose
V4

.omr . o . mT . T
G SlnTSlﬂ SIHTSIHT
Y3 Goroi " Rotoi*Rosos
i=1 j=1 m;pm;n;
mr . mx_ mr . nT
@ @ COSTSIH €os Sln—z"
+Z Z O’e(oij ’ Reloi' Re/aj
i=1 j=1 mn;m;n;
. mm T . MK N
% 4 Sln—COSTSln—'z—COS 2
+2 2 Ooreij " Rosei-Roje
i=l j=1 m;n;m;n;
mw nr m; n;mw
COS ——COS——COS ——COS——
Q4 94 2 2 2 2
+Z Z Ue/e:j . Re/zi'Rzlej
i=1j=1 minm;n;

(37
&b, 12720 ,qaqe,q0q¢ 1, FNENEFE - FEEKE-F,
BYE - FERE-FFR - BERE-FEE - BHEXRE
— N2V TDwETICEINLIEEBREROKTH L.
RONUEABIT A XL EFNEE-FOHICLoTHT
n, HIBEABIEEEUNDOXR—-Z2ADEBIBELE T RO HIEH]
FERFELEZDIENTES,

ARBEIZILAEBIODVWTHRETAD AHAES
EZIHBEDAN Tl 5B L7z, BRZK 4 IZRT. &
BRTRTOBEOE— FIZ2VWT 15 KT T2ERLT
5. HEEIZA TLe, HEII k-a THD., M4 55 AFAHE
PEEICECHABEBAERTIBEEDEORTICL N E
BIEELIERT 2Pk a=xr LLEOFEBTREYS A XDE
BILIAEBBEEROLERRBOUCENZ LY S, ASA
ERKELLAIZLEN-T k- a=r HECTHEBBEED L
AL BOAHOBE, TVEBLEL 222 L0b05.

T LI T T T IIII! T

I 111 ! [T L1l L 1

k-a
Fig.4 The factors of nonresonance transmission in A TL at some
incident angles.

EBEETEET 556, TREL L TREZFIHVS
o, BASRBESOEBNKEVES, COZ L2 SHR
WTIE, BAEEFLETAILPEZLNSL. LI LE
o, EBORBETIIRKAE CTAHFTAZTE T —13L
BWIEHFbIhoTBN?, T THRADITo7-EED
LEHFVERICBVT k- a=r HEDEFRBETOEBIFLE
DERBHALNLZVZ L, KABETORANKRS DO
BU/hEwWEEZOND., F2T, 2ORIGEEASNES
WCEORELTEXDZELET S,

T T —r
\ ‘ Piston
208~ E ---1mode
- \;{‘-\ | 3modes
o \ . " ——-6modes |
i\\ ] ——15modes

N\ !
g NN i
= 10 N~ H
< \\\\ :
e \"

TOE N B Sy

0 TI_. d - - ]

y : . .

10° T 10'

k-a

Fig.5 The factors of nonresonance transmission in A TL with some
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Table 1 Resonant frequency of first mode of the Al panel.

Sample Size k- a
aXa fi (Hz) | (=2 = fi/C - a)

2mm Al Panal [ 0.8m X 0.8m 17.4 0.26
0.5m X 0.5m 425 0.39

0.3m X 0.3m 98.7 0.55

3mm Al Panel | 0.8m X 0.8m 21.5 0.32
0.5m X 0.5m 54.0 0.50

0.3m X 0.3m 134.0 0.74
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Fig.8 TL measurement of Al plate (h=2mm )
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Fig.9 TL measurement of Al plate (h=3mm )
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