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A study on the acoustic absorption characteristics of the porous materials
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Abstract

The sound absorption characteristic of the
porous fibrous material used in Taiwan is
studied in this paper. Flow resistance is
the most important parameter for the sound
absorption coefficient of the material. The
measured flow resistance of the glass and
rock wool seems to be scattered in a wider
range and higher than that of reported in the
literature. With the measured data and
Allard’s model, the  characteristic
impedance of the porous material is
estimated and consequently the normal
impedance and sound absorption coefficient
can also be obtained.

Keywords: sound, porous material, flow
resistivity, absorption

1. g
MRS ARREHZARKL B
b HN A EEM IR RBATES
ERoR® FAAMZEHAR B
o MM RARRE S R RF2AR[1]

PEREALAZILEHR AL HA & » LR
AREMHEEERMEAX » £ Stinson #
Champoux[2, 3] #% ] 7 # & 2 & R & iE »
FEREELHER KT EEEHRRAXEAD
Bz Rt HE L ERARARZ
Ak » Wilson[4, 5] 814 & T Relaxation
B WHEMEXSEBRVAHME

ZH5ALEMMETRR R ERE LR

B oo B TiE &R/ 4455 » Delany £
Bazleg[6]4 % & T # i ii{k ¥ &
z BN AKX NFE > B¥

WERANEEM T 2R REL =28 -
BEOR > WAXEFRNBRIARZTAY

RilF o
EXRAREY  EAREBAMERY
Az eREH EEMLRGEAEL
XA ZHEMEE RERSHE
M E L REHBERTBZE R
B o
2. XwBh
RBEAZEANEELE | A
B A @A 2B ) £ AP SRR
2 Pkt Vo RITH A T 5K F RBR
185
r=22 (0
VL
Ay L AMBZBE  ERHMAALEZE
RS T AT 0 H e E AR
ZBBAY, » RBRIEHAEAKT B
HE %R BRAMNE T2




EHEZBKY,  BRILBESTHT
e

g = ” (2)

3. HEmiRRIAE
RiE Johnson[T]z W% AR EFE
EE-39-"

ﬁ(w)=poaw[l+ R (l .
; ia,p,w

(@)

4iauozlup0w %
mz el ¢2

AFZEYMAHBBEKE  TETA

8ua 172
= q
Z—s( R¢ ) @

A-BEEZHEETHSRBAFES > 1t
YEEFEIEABAUAMIAEZH®RSE
M AR EREEN - &KE
Allard(8,9]= % » $HAHE P22 A
Ao EMMEBTERTS

K(w)=y F,

-1

-1
r - 4 A
. . 2 2
14— 29 1+4'“"°””2°NP""
ia,poN, @ R $?

(5)
APZHBREA R L e > BEHEHEAE
BEZRZLARILAZHBIHBLE @k
KIAER > X PERe=2¢ -

EAREERSEHEBHEZ
% HRLBXPTREFSEHHZ
1Ri% L s 29 &kTA

k@) =w[75(“%(w)]% ()

Z, (@) = [K(0)p(@)}* ¥

/

B EE A L B EHNEIERE
@l MAMMEAGZEFAFGEHRT

Z=-j Z cot[k(w)L] (8)

FAKL—MBRAFRTEFINZHHNZRE
¥ a

2

zZ-Z

[4

Z+Z,

EXFPZHBEGERANTREAARARZ
T#iT HEARELELEMAS T TF9]

€))

u=184x10"kgm™'s™, P, =101320 N/ m?,
P, =101320N/m*, p,=12kg/m’, N, =0.702,

y=14, s =1, SR'=9%, a, =1, £=2¢
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Table 1. The porosity of glass wool

Bulk density(kg/m®) |Porosity ¢(%)
16 98.18
20 97.86
24 97.90
32 97.00
48 95.78
100 93.63
112 92.27

Table 2. The porosity of rock wool

Bulk density(kg/m®) |Porosity ¢(%)
40 96.56
60 94.83
80 93.13
100 92.66
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Figure 1. The experiment setup for the flow resistivity measurement.
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Fig. 2. The measured flow resitivity of Fig. 3. The measured flow resitivity of
glass fibrous wool of different bulk rock fibrous wool of different bulk
densities. densities.
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Fig. 4. The calculated mean characteristic Fig. 5. The calculated mean complex
Impedance of glass wool for different propagation constant of glass wool for
bulk densities. different bulk densities.
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Fig. 6. The comparison of the calculated ~ Fig. 7. The comparison of the calculated
and experimental absorption coefficient  and experimental absorption coefficient
for 24 K, 2.5 cm panel of glass fibrous  for 32 K, 2.5 cm panel of glass fibrous

wool. wool.




osf

06|

Absorption coefficient

04 ¢

02

—_d. 2

0.0

Fig. 8.

1000

The

2000 3000
Frequency (Hz)

calculated

4000 5000

absorption

coefficient for 2.5 cm panel of glass

fibrous wool back with rigid wall.

2000 -
1
800 — 40k
il6004 60k
~ 1400 — — 80k
g 1200 — -+ 100k
8
i
£ 3
0 1 4 N " 3
0 1000 2000 3000 4000 | 5000
Frequency(Hz)

Impedance (imaginary)

n 2

e,

)

Fig.

2000 3000
Frequency (Hz)

4000 5000

10. The calculated characteristic

14} o :
l'z E -
g
2 10F G
& s
$ os F ’
g : — 3%
Bosk f/ e 48
2 / — — 100k
< 04} ; —e 112k 3
02¢
0.0 i TSP S W 2 4 —td
[} 1000 2000 3000 4000 5000
Frequency (Hz)
Fig. 9. The calculated absorption

coefficient for 5 cm panel of glass fibrous

wool back with rigid wall.
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