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International round robin test on sound insulation performance

Hyun-Ju Kang, Jae-Seung Kim, Hyun-Sil Kim, Bong-kee Kim, Sang-Ryul Kim
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1. Introduction

There have been paid much attentions to

the accuracy and precision in laboratory
accreditation procedure for sound insulation and
absorption. To do this, many international or
domestic organizations such as 1SO and ASTM
have been issued the code conceming the
procedure and method for measurement and
evaluation. Even if the test facility of a laboratory
is well satisfied with the requirement specified in
the code and the test is conducted by the
method specified in the code, there may be a
problem associated with the accuracy. Moreover,
obtained from different

when the data

laboratories are compared each other, there

should be some deviations. Hence, in order to
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enhance the validness of the Iaboratory
accreditation, many works for intercomparisons
among laboratories have been made. As an
representative work, R. E. Jones issued a paper
[1] relating to the intercomparison result with
respect to sound insulation performance. He
revealed that for single panels, an inter-laboratory
difference of 2 dB was found, and for
double-panel walls, TL data from two laboratories
for similar constructions showed unexpectediy

large variation in STC value, up to 6 dB.

This work also deals with the
intercomparisons between two laboratories, i.e.,
KIMM (Korea Institute of Machienry and

Materials) and GBRC (Genral Building Research
Center in Japan). To do this, we prepare 5
specimens and performed the test for sound
transmission loss at KIMM on Nov. 9-10, 2000,

and at GBRC on Nov. 23-24, 2000.
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2. Specimens and test environments

The selected specimens were composed of
two ceiling panels and three wall panels. The
detail of panels is displayed in Fig.1 and names
for each panel are designated as follows:

- Ceiling panel: Type A and Type B

- Wall panel: Type C, Type D and Type E.

Test participants are as follows:

- At KIMM, Nov. 9 to 10, 2000.. Kang
Hyun-Ju, Kim Sang-Ryul (KiMM), Kim Tae-Hee
(SSE), and Kanichi Miyawaki (NSS)

- At GBRC, Nov. 23 to 24, 2000.: Akihiro
(GBRC), Hyun-Ju,
Sang-Ryul (KIMM), Kim Tae-Hee (SSE),
Kanichi Miyawaki (NSS)

Sakaguchi Kang Kim

and
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(a) Type A.
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(b) Type B.
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(c) Type C.

(d) Type D.
L=

(e) Type E.
Fig. 1 Specimens to be tested.

+,

L— mineral wool (280 ka/m 3}

As listed in Table 1,
facilities of both KIMM and GBRC are well

test methods and

conformed with the ISO code. Essentially, it can
be said that the methods adopted by both the
institutes are same. However, there is a
difference of the installation method of specimens
on the test frame. As schematically illustrated in
Fig. 2, while KIMM has installed the specimen to
be flushed with the edge of the test frame,
GBRC has installed the specimen to be located
on _the center of the test frame in accordance
with the JIS code. Presumably, the JIS code
may take into account the situation of the
building elements such as windows, which have
the protruded window frame. The reason for
such a flushing method adopted by KIMM is as
follows: the concept of the 1SO code was in
essence made by the principle that the
installation of the specimen will be the same as
the in-situ situation as possible. Hence, from the
consideration of shipboard condition, KIMM has
adopted the flushing method. Fig. 2 displays a
typical difference in TL by varing with specimen
location on the test frame, indicating that the
difference will be lie within 2 dB.

Tabie 1. Test environment and method.

Specification KIMM GBRC
Vol. f I
o SoUCe g7 li78s
room(m”)
Vol. of receivin
o V9 2249|1800
room {m” )
Area of the| 2.5 X 2.5 (m) | 4.0 X2.5(m) =
specimen (m? ) = 6.25 10.0
Sound source Omni-direction [general speaker
al speaker |1 set
1ISO and
T
est code ASTM JiIS

-1175-



so T T T T T T T T
- — - flushing with frame
S 4o & centeron frame -4
- oA
-
H . T a
° a
2 . S
g 30 - . o -‘
- PR
- .
€ et

S a
& 200 & AT A
: . a .
H L Iy ;
s \V“" a4 a epecimen
2
€ 1wl : : 4
- —
700 mm
° S I L L L s N s

128 200 318 500 800 1286 2000 3150

1/3 octave band center frequency (Hz)

Fig. 2. Changes in TL measurement depending on the
spectmen positions on the test frame. The specimen is a steel ® »

plate{1 mm).

3. Intercomparison results and

discussions

Figs. 3 and 4 are for the ceiling panels, i.e.,
Type A and B. The Two figures show a
reasonably similar tendency that below 200 Hz,
KIMM data are higher than GBRC data .by 2 or
3 dB, at the mid frequency ranging from 250 to
1250 Hz, two data agrees quite well, and above
1250 Hz, GBRC data are considerably higher
than KIMM data. Generally speaking, at the low
frequency range, the data often show some
fluctuation and are very sensitive to the status of
sound field of test room, which depends largely
on the volume and the shape of the test room.
This

is because the wavelength of the low

frequency, i.e, A= c/f, is very long compared

o the room dimension, which make large

difference of sound energy according to the
measuring points. For example, the wavelength
of 100 Hz equals to 34 m. Due to such
low

fluctuations of sound variables at the

frequency, ASTM code increased the lower
frequency limit such as 125 to 4000 Hz, in
contrast to the ISO code, namely 100 to 3150

Hz.

Sound transmiesion loxs (dB)
g

100 100 %0 00 0 1000 1008 2500 4000
128 200 s 800 200 1280 2000 3150
173 actave bend center frequency (Hz)

Fig. 3 Test result of the ceiling panel (Type A).

Fig. 4. Test resuit of the ceiling panel (Type B).

The difference in high frequencies will be

due to the flanking transmission thru the

common wall between the source room and
receiving room, not due to the property of the
specimen. From the data for the high frequencies
and the data for the common wall given by
GBRC,

insulation,

it can be seen that in the sound

the common wall of GBRC shows
much better performance than that of KIMM so
that the GBRC data of high frequencies are

hardly contaminated by the influence of the
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flanking transmission thru the common wall.
Anyway, both data for high frequencies will not
influenced on the evaluation of the STC or the
Weighted Sound Reduction Index ratings because
of nature of the rating curve, which is more
stressed to the low and mid frequencies.
Consequently, the intercomparison results show a
very reasonable match for the STC values, not
exceeding 1 dB.

Figg 5 shows the sound insulation
performance of the sandwiched wall panel, Type
C. Its overall tendency is similar to Figs. 3 and
4. The dip of GBRC data at 3150 Hz is
seemingly due to the sound leakage around the
perimeter or joint part of the panel, because it is
a typical phenomena of the chink transmission
loss, which is a function of panel thickness.
Hence, if the sealing is perfect, then the dip will
be expected to disappear.

Comparison for the Type D is shown in Fig.
6. Considerable difference, about 5 dB, can be
seen at the low and mid frequencies. Reasons
for such a difference may be found by the
various causes such as the difference between
specimens and/or test environment. There is one
thing strange in the measured data of the
GBRC. That is the data for the reverberation
time, so-called Tg (sec), which represents the
absorptive ability of the receiving room. Fig. 7
displays the measured Ts of GBRC, which
corresponds to the specimen, vtype C, D and E.
Here, it should be noted that all the surfaces of
three specimens will have the same property, in

acoustic sense. As most of acoustic engineers

know, the reverberation time is mainly
determined by the absorption coefficients of the
bounding surfaces such as walls, floor and
ceiling in the room and is slightly changed by
the temperature and humidity. Hence, it is
normal that if the temperature is not greatly
changed, within 5° C, and also the surface of
each specimen toward the receiving room is
acoustically similar, the fluctuation of Teo (sec) at
the low frequency will be lie within 1 sec.
However, the Tg data as plotted in Fig. 7 shows
a considerable fluctuations up to 5 sec, in spite
of a small temperature difference within 1° C.

In order to explain the influence of Te on
the evaluation of sound insulation, let us briefly
introduce the relationship between TL and Tg as
follows:

The Sound Transmission Loss (TL) of a
partition panel between two adjacent rooms is

determined as

TL = L, — L, + 10log(S/A) (1)

3

8

Sound transmission loss (dB)

KHAM: STC 32

GBRC: STC 31

Fig. 5. Test result of the wall panel (Type C).

where L, and 1, denote the average sound

pressure levels in the source room and in the
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receiving room, respectively, and S = the area of

55.3x —V— the

A = C'TGO

the specimen(m?),

equivalent absorption area in the receiving room
(m?), V = the volume of the receiving room (m°),
c=20.05V 273+ T: sound speed (m/sec) and
T is temperature ( °C). Because S and V are a
constant, and ¢ is also a constant within the
temperature difference of 1° C, the only variable
of changing the value of 10log (S/A) in Eq. 1
is Teo. As a result, such fluctuations of Teo as
shown in Fig. 7 can yields about 3 dB difference
in the evaluation of TL value. As a comparative
data, Fig. 8 shows Tg data for KIMM, which
represents the variation with season. Therefore, it
can be said that if the Teo data is stable, there
may be a possibility to reduce the 5 dB of STC
difference between KIMM and GBRC as shown
in Fig. 6.

The data for Type E is shown in Fig. 9.
These data are not comparable because the
specification for the specimen tested at GBRC is
not the same as that tested at KIMM. As
indicated in Fig. 1.(e), the specimen tested at
GBRC is composed of a non-perforated steel
plate within the air gap space, other than a
perforated steel plate at KIMM. Such a difference
insulation

role on the sound

plays major
performance for this type of panels. For example,
two curves comresponding to the SPP panels,
which superficially appears to be the same type,
typically show a difference in sound insulation

performance.

Sound transmission loss (dB)
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Fig. 6. Test result of the wall panel (Type D).

% Type C: date 14723
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Fig. 7. Measured data of the reverberation time at

T,, (sec)
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Fig. 8. Variation of reverberation time with seasons.
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Fig. 9. Test result of the wall panel (Type
E).

4. Concluding remark

Before drawing a concluding remark, it may
be helpful so as to introduce a previous work
closely relating to this work. As a famous
reference, Jones[1] performed the round robin
test for 6 test labs. located in America. Figs 10
and 11 as typical results are reproduced from
his work. He concluded that 3 dB difference in
the STC value will be common. Recalling his
conclusion and the comparative results of the
current work, it can insist that 1 or 2 dB
difference in the STC value between KIMM and
GBRC is very normal. However, 5 dB difference
in the STC value as shown in Fig. 9 needs

further study for the cause.
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Fig. 10. TL difference between the test laboratories for a

steel plate with t = 1 mm.
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Fig. 11. TL difference between the test laboratories for a

gypsum board with t = 13 mm.
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