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Study on prediction of the performances of multi-layered acoustic elements

based on the vibro-acoustic numerical analysis
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Fig. 1 A cycle of material development.
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Fig.2 Microstructures of porous materials.

R ENEE pr, ZEIE ¢ WD, AAF
%2 ClE JCA-model, Kato-model®® & IFEIT 4 %
BERIC LV Ky, pr 2 HEET 5, JCA-model
TIXVEAVIRTL o, FEVERFMER A, BAOFFMER
N, KK a,% 5%, Kato-model TlX%
UM ZHER T D IHE O WL ps, B
D L ZUEM DO &EE py & D,

IR, AR SCCHEEE L 2T BLER 12 D W
TREMINTHHME DO mWEBIZHOW T
W& ~9,

2. 1. Galerkin BEM - FEM D&%

AMFFE THEEE T 2 EA MERE T ]I F1E Tl
BRAERIBICL D2 FAHELOEER L,
A BREEFRVEIT K 2 M2 - B A PR o> B 22 4]
B OEEROEAEEIT,

A5 3Tl Kirchhoff-Huygens fi5 457 7 270
DOBEHALIZ Galerkin {EE W5 Z & T, —
RN FERTRR & 72 2 BE BRI, & OV #&
) 728l R DR BAT Y 2 *t b3 5 2 & T,
AEVFHEE L, RMEEZ 23
THFIECHE L, 10k, SKRE
FErHWDHZ TRV ENm LTS
ZEMWREI T,

2.2. FBEEFERBRHFEOEA

% LB HVE R BE & 2 O DR EHE O B2
- IEHE SRIFIIREEM B O IRE MR K Y
WSS VERRIC R e B % RIE T,

FEBEE ST Figd TR T & 9 1oz
KB EN L CIREIDNBET 254 CTH 5,
TERFEHEAE S F 1R - 70 B BB B 55 % BB
IR D Z L TET /ML ENTE R, W
U7 T AT NECDIRNT A > > o X RATIE
a7 IBNNE D, £ 2 TR T,
W N7e K & B B L T MR o0 g St &
L, HUEMAT~DEANEE R LT,

(a) Poroelastic - Impervious
Elastic/

(b) Poroelastic - Poroelastic

Plate/Membrane Poroelastic Poroelastic 1 Poroelastic 2
n n
s tl st it
P p.—'\- pAf g u og'u pA. pA g u
oo oo p uf plu’ eoie oo puP
u o g B
on  On on on
Frame
Pore
Air Gap Air Gap
o —>] o —>]
Fig.3  Out-of-contact condition between

poroelastic material and other material.
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Fig. 4 Schematic of proposal models for
(a)absorption and (b)transmission analyses.
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Fig. 5 Random incidence absorption coefficient
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Fig. 7 Random incidence absorption coefficients calculated for the four types of layered materials.

Solid and dotted lines are the results for the materials supported loosely and rigidly, respectively.
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Fig. 8 Random incidence transmission losses
calculated for simply supported panes mounted
(a) on the center of apertures with different
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an aperture with constant depth, 450 mm.
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Fig. 10 Geometries and the layer conditions for the calculation of transmission losses for the layered

materials. The plate is iron. Properties of porous material and membrane are shown in Table 1.
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Fig. 11 Random incidence absorption coefficients calculated for the four types of layered materials



