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ABSTRACT: Sound barrier walls are the most basic way to cope with noise problems in urban residential
environments. The most important acoustic function of sound insulation board is represented by sound
transmission loss and sound absorption coefficient. However, Korea has not yet established a standard for
measuring the sound absorption rate of sound insulation boards. In addition, even in the European standard, where
the overall acoustic standard of soundproofing boards has already been established, the sound absorption rate is
applied only to the standard for measuring the sound absorption rate of general building finishing materials, and
a separate measurement method considering the characteristics of soundproof walls and soundproofing boards is
not presented. The sound absorption coefficient should be evaluated by summing up the energy absorbed into the
material as well as the energy transmitted through the material, but the current European standard has a problem
in that the transmitted sound energy is not taken into account. In this paper, we reviewed the sound absorption
coefficient measurement standards of sound insulation boards currently being presented, and verified the
difference between the results and the new measurement method considering transmission sound for sound
insulation boards actually used in Korea.
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Fig. 1. Comparison of the measurement arrangements.

Table 2, Comparison of the measurement arrangements,

Existing method New method
KS F 2805/ISO 354 -

Finishing materials

Sound barrier panels

Adjacent reverberant room and
anechoic chamber with a test opening
between them

Reverberation
chamber

Test specimen installed in the test

Test specimen laid on .
P opening between the reverberant room

room surface

and acechoic chamber
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Table 3. Reverberant chambers,

RCs (Small reverberant chamber)

Volume: 249 m’
Floor area : 43.7 m’
Cut off frequency : 100 Hz
Background noise : 20 dBA
Std. Dev : +1.5 dB/100 Hz

Table 4. Anechoic chamber,

Anechoic chamber

Demension (m) : 6.2x6.8%6.0 (height)
Absorber : Polyurethane
Cut off frequency : 100 Hz
Background noise : 12 dBA
Door sound insulation : 70 dB/500 Hz
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Table 5. Measurement system, 4ol Ko} Zro] ZetAE A gy} oA S
Measurement system Products ZHE o]_ﬁ'—_ =l Zﬂi’_i %—/_-,\—ZH Fla =l _T'_]— = 1:]-% ‘_g“\%
. PAK MK 1I (12 channel), EHEHS HY AR At 4 T 7F S5
Real time analyzer Miiller-BBM. Ge, B
- e e e sl 5 e 55
crophone ), , Denmar| - =
. o] Zo| & Fof Mg
Sound level calibrator NC-74, RION, Japan
Loudspeaker SRX-725, JBL, USA
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Fig. 2. (Color available online) Layout of chambers x4mo| A5 A A]5FL KS F 2805(1S0 354) 714 ]
and the installation of specimen,
- Table 6. Absorption coefficient measured by ISO 354,
Frequency | 2 S3 s4 S5
bands
100 Hz 0.23 0.26 0.24 0.25 0.27
125 Hz 0.36 0.33 0.32 0.33 0.30
160 Hz 0.49 0.52 0.56 0.56 043
200 Hz 0.67 0.67 0.76 0.69 0.53
250 Hz 0.89 0.87 0.87 0.93 0.70
315Hz 1.01 1.03 1.00 0.97 0.81
400 Hz 1.08 1.06 1.05 1.11 0.91
500 Hz 1.08 1.03 1.03 1.03 0.87
630 Hz 1.01 0.97 0.97 0.96 0.84
; 800 Hz 0.90 0.91 0.93 0.85 0.80
. . . 1 KHz 0.86 0.81 0.83 0.78 0.75
(c) specimen cassette (d) specimen cassette filled
completed in opening(S5) 125KHz | 076 | 072 | 078 | 0.72 | 0.69
Fig. 3. (Color available online) Test specimen laid on 1.6 KHz 0.67 0.69 0.71 0.68 0.68
surface and move to the test opening with installed 2 KHz 0.62 0.63 0.68 0.63 0.68
in the cassette. 25KHz | 058 | 055 | 061 | 057 | 062
3.15. KHz 0.53 0.52 0.59 0.56 0.59
Specimen No 1 (S1)|Specimen No 2 (S2)|Specimen No 3 (S3) 4 KHz 0.51 0.49 0.57 0.56 0.59
= i ; il | m SKHz | 051 | 050 | 059 | 058 | 053
| Empty room measurement Specimen measurement
Specimen No 4 (S4) ‘ :
A :7‘ >
ecimens, Fig. 5. (Color available online) ISO 354 measurement,

Fig. 4. (Color available online) Test sp
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Table 7. Absorption coefficient measured by the
proposed method.

Frequency
bands

100 Hz 0.31 0.29 0.32 0.32 0.32
125 Hz 0.46 0.42 0.51 0.36 0.36
160 Hz 0.68 0.56 0.68 0.51 0.51
200 Hz 0.85 0.79 0.77 0.63 0.63
250 Hz 0.88 0.92 0.92 0.68 0.68
315Hz 0.90 0.95 0.95 0.74 0.74
400 Hz 1.08 1.06 1.10 0.89 0.89

S1 S2 S3 S4 S5

500 Hz 1.13 1.12 1.09 0.90 0.90
630 Hz 1.12 1.11 1.07 0.90 0.90
800 Hz 1.04 1.03 1.02 0.93 0.93

1 KHz 0.91 0.90 0.93 0.86 0.86
1.25 KHz 0.87 0.84 0.91 0.76 0.76
1.6 KHz 0.84 0.83 0.89 0.78 0.78

2 KHz 0.75 0.76 0.84 0.80 0.80
2.5 KHz 0.68 0.68 0.77 0.77 0.77

3.15.KHz | 0.65 0.65 0.77 0.75 0.75

4 KHz 0.62 0.65 0.76 0.71 0.71

5KHz 0.67 0.65 0.77 0.68 0.68
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Table 8. Summary of the two measurement results.

@ Specimen Floor Cassette | Difference

S1 0.86 0.92 0.06
S2 0.83 0.93 0.10
S3 0.85 0.94 0.09
NRC S4 0.84 0.95 0.11
S5 0.75 0.81 0.06
Average 0.83 0.91 0.08

Std. Dev. 0.05 0.06
S1 0.51 0.67 0.16
S2 0.50 0.65 0.15
S3 0.59 0.77 0.18
12?5?20 s4 0.58 0.66 0.08
S5 0.53 0.68 0.15
Average 0.54 0.69 0.15

Std. Dev. 0.04 0.05
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Fig. 9. Normalized spectra in Europe and Korea and
absorption coefficient of 5 specimens,

Table 9. NRC and single number rating in decibels,

Single number SPL
Specimen NRE - (dBA)
Floor Cassette Floor Cassette
S1 0.86 0.92 7.4 10.7
S2 0.83 0.93 6.9 103
S3 0.85 0.94 7.6 12.3
S4 0.84 0.95 6.7 10.8
S5 0.75 0.81 5.8 7.6
Average 0.83 0.91 6.9 10.3
Std. Dev. 0.05 0.06 0.7 1.7
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