Test Report No. 7191014292-MEC11-EMK
dated 19 Aug 2011

o PSB Sin
Note: This report is issued subject to the Testing and Certification Regulations of the TUV SUD Group and the Si gapore

General Terms and Conditions of Business of TUV SUD PSB Pte Ltd. In addition, this report is governed by the
terms set out within this report.

SUBJECT: Choose certainty.
Add value.

Laboratory measurement of sound absorption of slotted panel system submitted by BA
Furnishing Pte Ltd on 17 August 2011.

TESTED FOR:

BA Furnishing Pte Ltd

10 Admiralty Street,

NorthLink Building #06-30

Singapore 787695

Attn: Mr John Goh

DATE OF TEST:

18 Aug 2011

DESCRIPTION OF SAMPLES:

12 pieces of slotted "Murano/SIU akustik” HDF panel were received for testing.

Dimension Weight Quantity

800mm (width) x 1200mm (length) x 17.85mm (thick) 14.6kg / pleces
800mm (width) x 900mm (length) x 17 85mm (thick) 11.2kg 4 pieces
710mm (width) x 1200mm (length) x 17.85mm (thick) 12.4kg 1 piece

The panel system was framed up using 75mm galvanised steel channel.

The panel system consisted of slotted "Murano/SIU akustik” HDF panels with a layer of black felt
glued on its back and a layer of 25mm thick airspace and 50mm thick, 60kg/m3density rOCKwWoOl.

The panel system was placed on the chamber floor as Type A mounting configuration in the
reverberation room (refer to Figure 3). The gaps between the edges of the steel channel and the floor
were sealed with reflective aluminium tapes.

|

The technical drawing of the panels system was shown in Appendix.
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Test Report No. 7191014292-MEC11-EMK
dated 19 Aug 2011

PSB Singapore

METHOD OF TEST:

The test was conducted in accordance with the following test standards

a) IS0 354 : 2003 “Measurement of sound absorption in a reverberation room”
b) ISO 11654 : 1997 “Sound absorbers for use in buildings - Rating of sound absorption”

Test specimen exposed area : 10.49m?
Temperature in reverberation room : 26°C
Relative humidity in reverberation room: 45%
Reverberation room volume : 206m*°

Location of the test : Acoustics Lab of TUV SUD PSB Pte Ltd

Figure 2 shows the test set-up in the reverberation room.

TEST EQUIPMENT:

The following instruments were used for the test

1) Multi-channel Data Acquisition Unit (B & K Type 2816) with Pulse System

2) 2 unit of loudspeakers (JBL MPro MP415)

1 set of ¥4” diffuse-field microphone (B & K Type 4943) and pre-amplifier (B & K Type 2669)

4) A power amplifier for speaker (Crown Model CE 1000)

9) A Sound Pressure Level Calibrator (Norsonic Type 1251)
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Test Report No. 7191014292-MEC11-EMK
dated 19 Aug 2011

PSB Singapore

TEST PROCEDURES:

1)
2)
3)

4)

S)

6)

/)

8)

9)

10)

11)

12)

Instrumentation was set up according to ISO 354,
Measurement system was calibrated using a sound level calibrator.
2 loudspeakers were placed at 2 different corners of the reverberation room.

Microphone was placed at 1m away from the test specimen, reverberation room and diffusers
and 2m away from loudspeaker.

Measurement was conducted in 18 decays for each centre frequency of 1/3 octave band from
100Hz to 5000Hz.

Measurement was repeated for another 15 different microphone positions.

Mean reverberation time was calculated based on 16 measured reverberation time for each
Individual frequency of 1/3 octave band from 100Hz to 5000Hz.

Steps 3 to 7 were repeated after the test sample was installed in the reverberation room to
obtain mean reverberation time for each frequency band.

Sound absorption area of the test specimen was calculated using formula

A =(55.3Vic) x (1/T, = 1/T,)

where V s the volume of the empty reverberation room. (m3)

C Is the velocity of sound in air,
T4 is the mean reverberation time of empty reverberation room, (s)
T2 is the mean reverberation time of reverberation room with test specimen installed, (s)

Sound absorption coefficient a; was calculated using formula, a; = A/S where S is the exposed
surface area of the test specimen, (m?).

Practical sound absorption coefficient ap; for each octave band from the arithmetic mean value
of the three one-third-octave sound absorption coefficient within the octave bands

Weighted sound absorption coefficient Ow Was determined at the frequency of 500Hz of the
shifted reference curve.
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RESULTS:

Test Report No. 7191014292-MEC11-EMK

1) Values of sound absorption coefficient o
sample were tabulated in Table 1.

dated 19 Aug 2011

2) Weighted sound absorption coefficient a, rating was tabulated in Table 2.

slotted "Murano/SIU akustik” HDF panel system

PSB Singapore

and practical sound absorption coefficient ae of the tested

Table 1 : Sound Absorption Coefficient and Practical Sound Absorption Coefficient of

"Murano/SIU akustik” HDF panel system

113 Octave (Type A mounting)
Frequency (Hz) .. | Practical sound
So(;md /.\t?sorptlon absorption Uncertainty
oefficient, q; e
| | _ coefficient, ap
100 L 0.59 + 013 |
Y 0.70 | (0.62) + 0.11
160 — 056 + 0.08 |
200 0.75 + 0.08
250 " 7os8’ - | (0.60) + 0.05
A - 049 |/ + 0.02
400 4! 036 + 0.02
500 029 (0.29) + 0.01
630 0.22 + 0.0°
800 J 0.14 + 0.01
1000 - 013 =~ (0.12) + 0.00
1250 | 0.10 + 0.00 |
1600 0.09 + 0.00
2000 | 0.08 ] (0.09) + 0.00
2500 ﬂ 009 ] B + 0.00
3150 0.07 + 0.00
4000 0.09 | (0.09) + 0.00
5000 0.12 + 0.00

Remark : Values in bracket ( ) denotes the values of Practical

at 1/1 Octave Frequency Bands.

Sound Absorption Coefficient, ap;
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Test Report No. 7191014292-MEC11-EMK
dated 19 Aug 2011

PSB Singapore

RESULTS: (cont'd)

Table 2 : Weighted sound absorption coefficient a,, rating of slotted
"Murano/SIU akustik” HDF panel system

Practical
Absorption

Coefficient, o

Shifted
reference Curve

Frequency
(Hz)

0.60

0.05 0.60 0.65
015 . .0.30 0.15
0.15 0.10 0.05
0.15 0.10 0.05
0.05 0.10 -0.05

Total Deficiency (250Hz - 4000Hz)

Weighted Sound Absorption Coefficient, o, 0.15 (L)

——

Remark : Values in bracket (L) denotes the values of Practical Sound Absorption Coefficient, ap,

at 250Hz exceed the value of the shifted reference curve by 0.25 or more.

“EeMin Kuen | Dr Sun diqing

rlestingOfficer | Assistant Vice President

Building and Acoustics
Mechanical Centre
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Test Report No. 7191014292-MEC11-EMK
dated 19 Aug 2011

RESULTS: (cont’d)

Sound absorption coefficient, a.

Practical Sound absorption coefficient, a,,

Figure 1 : Sound absorption performance of slotted "Murano/SIU akustik”
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Figure 2 : Weighted Sound absorption coefficient performance of slotted
"Murano/SIU akustik” HDF panel system (Type A mounting)
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dated 19 Aug 2011

PSB Singapore
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Figure 3 : Sound absorption test setup of "Murano/SIU akustik” HDF panel syystem
in reverberation room (Type A mounting)
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Figure 4 : 50mm (thick), 60kg/m” density rockwool were installed inside 75mm
thick steel channel frame




Test Report No. 7191014292-MEC11-EMK
dated 19 Aug 2011

PSB Singapore

.

b :

s e e e TSR

iy - g
e g MR W
=St B

= X

:-.:-.-ﬁ
- -

. = 1 4 .
= ki
+ ‘S:E:‘ ¥ - .
CLn Wl RS
T P D =i~

Figure § : Slotted "Murano/SIU akustik” HDF panel laying on steel channel
leaving 25mm airspace between the rockwool and the panel
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Test Report No. 7191014292-MEC11-EMK
dated 19 Aug 2011

PSB Singapore

Please note that this Report is issued under the following terms :

This report applies to the sample of the specific product/equipment given at the time of its testing/calibration. The resuits are not used to
indicate or imply that they are applicable to other similar items. In addition, such results must not be used to indicate or imply that TUV SUD
PSB approves, recommends or endorses the manufacturer, supplier or user of such product/equipment, or that TUV SUD PSB in any way
"guarantees” the later performance of the product/equipment. Unless otherwise stated in this report, no tests were conducted to determine
long term effects of using the specific product/equipment.

2. The sample/s mentioned in this report is/are submitted/supplied/manufactured by the Client. TUV SUD PSB therefore assumes no
responsibility for the accuracy of information on the brand name, model number, origin of manufacture, consignment or any information
supplied.

3. Nothing in this report shall be interpreted to mean that TUV SUD PSB has verified or ascertained any endorsement or marks from any other
testing authority or bodies that may be found on that sample.

4. This report shall not be reproduced wholly or in parts and no reference shall be made by the Client to TUV SUD PSB or to the report or results
furnished by TUV SUD PSB in any advertisements or sales promotion.

0. Unless otherwise stated, the tests were carried outin TUV SUD PSB Pte Ltd, No.1 Science Park Drive Singapore 118221,

July 2011
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