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The study on the estimation of diffuse field absorption

coefficient by using normal incidence impedance.

Seung-Kuk Yu, Young-Chan Kim, Doo-Hoon Kim.

ABSTRACT

This paper is to compare the absorption coefficient with normal incidence waves and it with

diffuse incidence waves of glass wool which the most used absorption material and multi layer fiber.
The absorption coefficient with normal incidence waves is calculated by surface impedance that

measured by using an acoustic tube. Based on

this data, the absorption coefficient with diffuse

incidence waves is predicted and is compared with measured the absorption coefficient in

reverberation room.
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Fig. 1. Reflection and transmission of plane
waves normally incident on a boundary.
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Fig. 2. Oblique incidence of plane waves on a
normally reacting solid
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Fig. 3. Block diagram of the impedance tube
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Table 1. Properties of the absorptive material.

4% | A
A =
123% (/) | (mm)
8 | 50
499 80 | 100
80 | 100
A8 1 30 50
o & Alg 2 30 50
5)= 2 30 | 50

» A8A FLAE AFEodRE A0 Tl SA
7 ALE AEL A8sA

3.2 A8 0|88t s3uYy
AaAe] FAEE Fig 4.3 gov d3¢de &
He 7T71moeBM 100Hzo| e Fue tigd
&g =R st &4 WRE nolaRE
(LD 2559)& WHozXEH Imojd, SY22FH
omol "olA ¢, 252 AR FAH}AL
o 298 AZWAY)(B&K 4205)& T3 108dB
7)o WAALSES BAANA IR AEY Azhol
3 & 298 sty FFAe FFALE
A2 27 (Larson-Davis 200002 A2]ste] 23
17ve 7128} oA T AP IFY
£7 Age WAL WL AEHY 4 (12)&
ol g3l AR FL&L T F Uth

do i

>

_ 553V, 1 __1
a S ( T Tz) (12)
EFeE

271%9 &)

a

C -

Vo zegde £33 (m)

S:AE9 dF(m)

T, : A&7t 9g we A THsec)
T, 0 A7t 9 W) e TH(sec)

3.3 Yu|HA2E 0|28 HFUY

AMHARS o] §3td FL&L Fud ¥ 9
de 24 71%% FREEdE 29 49
288 dAdE Hol was AFAYPE o8&
¥ Fog AN 4u% Fos dode 13 S
B o= 24 Fx4rt 125HzRE 4kHz7bA ol 2

2 Yuuapg o8P F2& FRINE
a4 dode 2e 5 AES 4 ARFH

Table 2.9 o] AT}

7e
Pt =4
T

Table 2. Determination of upper-limit frequency
and below-limit frequency

A7y HE

C.
fu € 0.5

49 o=

-
fu € 0.5867;

AT RS

i

{11,1 (L-d B2 L) *z-M—d

fo @ AT H2) ¢
A #2Hm)

d: #7(m)

L : &2 Zol(m)

- =y —
-

Fig. 4. A plane figure of reverberation room

Fig. 5.9 Fig. 6.& $1 Ao} wet 4d3AE Y&t
W PRz,

g20mm

le
qgﬁ{jm} 35mm

A& (+)
go=c e &

ch.2] [ cha
Speaker

FFT
noise generator | I—
PC

Fig. 5. Test apparatus and instrumentation for
circular steel tube of measuring impedance and
absorption coefficient.
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Fig. 6. Test apparatus and instrumentation for
rectangular acryl tube of measuring impedance
and absorption coefficient.
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Fig. 10. Comparison of absorption coefficient for
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