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ABSTRACT

To improve the acoustic performance of sound absorbing materials, the thickness of the material
should be increased or the sound absorbing material having an irregular surface shape should be
used. In this study, the acoustic characteristics and methods to improve the acoustic performance of
a sound absorbing system equipped with double layered polyester sound absorbing materials were
investigated. The numerical model was set up and the results obtained from the model were com-
pared with the actual measurement data. And, strategies to improve the acoustic performance of
sound absorbing systems with double layered sound absorbing materials made of polyester with dif-
ferent configuration were shown. So, this study is expected to be usefully used at sites that require
high acoustic absorption performance with minimal installation thickness to reduce sounds reflection

in narrow spaces such as interior of subway tunnels or in noise barriers installed adjacent to rails.
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(a) Absorbing material

(b) Soundproofing panel

Fig. 1 High absorption performance products

332 | Trans. Korean Soc. Noise Vib. Eng., 26(3) : 331~339, 2016

‘GHH]_ Delanyg]r Bazley”7} Xﬂ § zdo] ¢ .‘1 @
Zad|~Eo| A= Garai®t PompoliZ} #|<Hs
wdo] U} zzte] wdle] tak EAdEl~
9 AapdeE ek A2 A ()Y 2 g A
Table 13} 2t} E3, §5A43H0)e 4 @9
ol T 4 ek AelA, pE TUE, &
g WEE oulFeh B3 4 (@)
24 A¥Hor AAH oy, &2

w}a} Table 29} & 7S 74,

M

o=Ap
2)

Table 1 Coefficient for the calculation of character-

istic impedance and propagation constant
Material type Rockwool/fiberglass Polyester

C 0.057 0.078

C 0.754 0.623

G; 0.087 0.074

Cy 0.732 0.660

Cs 0.189 0.159

Cs 0.595 0.571

Cy 0.098 0.121

Cs 0.700 0.530

Table 2 Coefficient for the calculation of airflow re-

sistivity
Material type Rockwool/fiberglass Polyester
A 2.920 25.989
B 1.530 1.404
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Table 3 Combination of materials for absorption ratio

measurement
Case Combination of material Remark

Case01| 100K, 10T Single layer
100K, 20T :

Case02| (100K + 10 T)+ (100K, 10T)  |Pouble layer

Case03| 24K, 50T Single layer
24K, 100T :

Case04 (24K +50T)+ (24K, 50T) Double layer

Case05| (100K, 10T)+ (24K, 50T) Double layer

Case06| (24K, 50 T)+ (100K, 10T) Double layer

* K : Density of material(kg/ms)
T : Thickness of material(mm)
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Table 4 Combination of double layered polyester ab-
sorbing material

Case Front abs_orbing Back abs9rbing
material material
Casell 100K, 10T
Casel2 100K, 20T 24K, 50T
Casel3 100K, 30T
Casel4 24K, 50T
Casel5 24K, 100 T 100K, 10T
Casel6 24K, 150 T
Casell 24K, 50T
Casel?7 100K, 10T 64K, 50T
Casel8 128K, 50T
Table 5 Combination of absorbing materials and
NRC measurement results in reverberation
room
Case Combination of absorbing material NRC
Case2l | Polyester : single, 24K, 50 T 0.63
Case22 P‘ﬁffé, (100K, 10T) + 4K, so) | 087
Case23 | Fiberglass : single, 32K, 50 T 0.82
Case24 Po(li}(,)flsbtleerf(?gg rlgaiso T+ @2k s0m) | 090
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