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Board: 12mm Besta Board
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Test Report No. 719178407-MEC10-MW

dated 22 Jun 2010 ‘@

PSB Singapore

Note: This report is issued subject to TUV SUD PSB's "Terms and Conditions Governing Technical Services".
The terms and conditions governing the issue of this report are set out as attached within this report.

Choose certainty.
Add value.

SUBJECT:

Fire resistance test on a non-loadbearing 75mm thick Besta Wall Panel drywall partition
system submitted by Well & Able International Pte Ltd.

TESTED FOR:

Well & Able International Pte Ltd
103 Defu Lane 10

#02-03, BTH Building
Singapore 539223

Attn: Mr. Ronald Cheong

DATE SUBMITTED:

07 Jun 2010

DATE OF TEST:

14 Jun 2010

PURPOSE OF TEST:

1 To determine the fire resistance of the specimen when tested in accordance with BS
476: Part 22: 1987 “Methods for Determination of the Fire Resistance of Non-
loadbearing Elements of Construction - Determination of the Fire Resistance of

Partition.” L

LA-2007-0380-A ; ;
Ay, ., LA-2007-0380-A-1 1he resulls reported herein have been performed in

S ", LA-2007-0381.F  Accordance with the laboratory's terms of accreditation
S LA-2007-0382-B under the Smga;_mr_e Accreditation COLIH‘C“ 7 Singapore

LA-2007-0383.G  -aboratory Accreditation Scheme. Tests/Calibrations marked
ACCHEDTITED LA-2007-0384-G ot SAC-SINGLAS Accredited” in this Report are not

]
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ey LABORATORY =" 0" o & included in the SAC-SINGLAS Accreditation Schedule for
TOV SUD PSB W SAC-SINGLAS m:gg;gg:gg our laboratory.
Laboratory: Phone : +65-6885 1333 Regional Head Office:
TOV SUD PSB Pte. Ltd. Fax: +65-6776 8670 TOV SUD Asia Pacific Pte. Ltd.
No.1 Science Park Drive E-mail: testing@tuv-sud-psb.sg 3 Science Park Drive, #04-01/05
Singapore 118221 www.tuv-sud-psb.sg The Franklin, Singapore 118223
Co. Reg : 199002667R )
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Test Report No. 719178407-MEC10-MW

dated 22 Jun 2010 @

PSB Singapore

TEST PROCEDURE:

2

Before the commencement of test, the ambient temperature in the general vicinity of
the test specimen construction was ensured to be not exceeding 35°C. The datum
values for each individual temperature and deflection measurements were also taken
not more than 15 minutes before the commencement of test.

During the test, with commencement of heating of the specimen, the furnace
temperature and pressure were controlled to comply with the requirements specified in
BS 476: Part 20: 1987: clause 3.1 and 3.2 respectively. The pressure was controlled
such that a linear pressure gradient of 8.5+2 Pa per 1000mm height exist above a
neutral pressure axis at a height of approximately 1000mm above the notional floor

level. However, the maximum pressure at the top of a vertical test construction shall
not exceed 20 Pa.

Throughout the heating period, the behaviour of the specimen was observed and
monitored for compliance with the relevant performance criteria stated in clause 10 of
BS 476: Part 20: 1987 (A summary is given in clause 9 of this report.) and the
appropriate clause of BS 476: Part 22: 1987.

For insulated specimen, the mean temperature on the unexposed face were measured
by five number of surface mounted thermocouples, with one placed approximately at
the centre of each quadrant. In the presence of stiffener, through member or jointing,
the thermocouples were located at least 50mm away.

For insulated specimen, the maximum temperature on the unexposed face were
measured by thermocouples placed on locations on one vertical jointing and one at
stiffeners which may be hotter than the average on the face. The thermocouples were
placed at least 50mm away from edge of stiffeners or any jointing.

Observations, on the behaviour of the test specimen throughout the heating period,
were made and recorded. As appropriate, cotton pads, gap gauges and roving
thermocouple were used to establish the occurrence of failure.

The test was terminated when one or more failures as stated in the performance
criteria occurred, or otherwise at a time agreed between the sponsor of test and the

test laboratory.
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Test Report No. 719178407-MEC10-MW

dated 22 Jun 2010 @

PSB Singapore

PERFORMANCE CRITERIA:

9 The specimen is assessed against the following test criteria:
9.1  Loss of integrity
Failure shall be deemed to have occurred when one of the following occurs:-

When collapse or sustained flaming for more than 10 seconds on the unexposed
face.

When the cotton pad test is conducted, flames and/or hot gas causing flaming or
glowing of the cotton pad.

Where the cotton pad test cannot be conducted because of the level of radiation
from the specimen, a through gap into furnace exceeding 6mm in width by
150mm in length exists or develops in the specimen.

When a through gap into furnace exceeding 25mm diameter exists or develops in
the specimen.

9.2  Insulation
Failure shall be deemed to have occurred when one of the following occurs:-

If the mean unexposed face temperature increases by more than 140°C above its
initial value.

If the temperature recorded of at any position on the unexposed face is in excess
of 180°C above the initial mean unexposed face temperature.

When integrity failures occur.

DESCRIPTION OF TEST SPECIMEN:

10 The test assembly consisted of a non-loadbearing 3000mm (wide) x 3000mm (high) x
75mm thick drywall partition. The nominally 75mm thick partition was constructed
vertically within a test frame with ordinary bricks bedded along the base as lateral
support, along two vertical sides of the wall and a concrete lintel at top of wall. A free
edge clearance of approximately 25mm wide filled with ceramic wool was provided
along at one vertical side of the constructed partition. The test frame was mounted onto
the furnace (PSB Asset No: 20009077). The fire resistance test was conducted at TUV
SUD PSB's laboratory located at No. 10 Tuas Avenue 10, Singapore 639134,

din
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Test Report No. 719178407-MEC10-MW

dated 22 Jun 2010 @

PSB Singapore

The partition was constructed with ‘Keel’ steel ‘U’ channels of size 40mm x 50mm x
40mm x 0.6mm thick. The channels were secured onto the top/bottom and one vertical
of the surrounding brickwall with 5.8mm@ x 38mm (L) self drilling screws spaced at
500mm apart except the free edge. 50mm thick ‘SFF’ rockwool of density found to be
37kg/m® was used to fill the voids between the channels and sandwiched by 12mm
nominal thick Besta boards of density found to be 1015kg/m®, secured with 3.5mm@ x
25mm(L) self drilling screws spaced at 400mm apart. Intermediate Besta board of size
200mm (wide) x 12mm nominal thick was placed along the butt jointing between
boards, bonded with GX-Adhesive 282 on the 200mm wide surface and reinforced with
screws along the butt joints at 400mm apart. Clearance between butt joints were filled
with HC-119 Fire-retardant Silicone Sealant of ‘HUA CHENG GU!I’ and finished with a
layer of joint compound (mixture of GX-Cote 059w power and GX-Cote 059w liquid)
laid over it, inclusive of screw locations.

11 An inspection on the drywall partition was conducted during the construction stages by
a TUV SUD PSB officer to verify on its material used, dimensions and designs. Details
of the wall panels construction are as shown in DWG NO.: W&A/WPS-500/T1-1 to
WEA/MPS-500/T1-7 dated 14.06.10.

12 Installation of the test specimen onto the test furnace was arranged and carried out by
Well & Able International Pte Ltd.

TEST RESULTS:

13 Table 1 shows the temperature rise for the furnace and the standard curve. In addition,
the table shows the percentage difference between the area under the standard curve

and the area under the furnace curve compared with the percentage tolerance
allowable within the standards.

14 Figure 1 shows the actual time-temperature curve of furnace in relation to the specified
time-temperature curve.

15 Table 2 and 3 show the mean and maximum unexposed face temperature above the
initial temperature.

16 Table 4 shows the deflection measurement of the partition towards the furnace along
its mid-height.

17 Photographs of the test are shown in Plates 1 to 6.

18 Observations were made during the test on the unexposed face of the test specimen
and these are given in Appendix 1 of this report.
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Test Report No. 719178407-MEC10-MW
dated 22 Jun 2010

PSB Singapore

19 The results only relate to the behaviour of the specimen of the element of construction
under the particular conditions of the test. They are not intended to be the sole criteria

for assessing the potential fire performance of the element in use nor do they reflect
the actual behaviour in fires.

CONCLUSION:

20 The specimen satisfied the requirements of the BS 476: Part 22: 1987 for the periods
stated below:
Integrity : 128 minutes

Insulation : 97 minutes

REMARKS

21 Integrity

Integrity failures at 128 minutes 09 seconds of test where continuous flaming for more
than 10 seconds at clearance between board butt joint about 150mm above mid height,
560mm from the fixed edge was seen. Therefore, the integrity of the drywall partition
meets the standard for 128 minutes.

22 Insulation

At 97 minutes of test, the maximum mean temperature rise and maximum temperature
rise above initial temperature on the unexposed face of specimen were 74.8°C and
177.1°C respectively. At 98 minutes of test, the maximum temperature rise above initial
temperature was 182.1°C, which exceeded the maximum permissible temperature of
180°C. Therefore, the insulation of the drywall partition meets the standard for 97

minutes.
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Test Report No. 719178407-MEC10-MW
dated 22 Jun 2010

PSB Singapore

WITNESSES
23 The test was witnessed by the following representative:

Well & Able International Pte Ltd : Mr. Ronald Cheong

e

rkXVong Chan Lung Toa
ineer Product Manager
(Fire Safety & Security Products)
Mechanical Centre
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Test Report No. 719178407-MEC10-MW

dated 22 Jun 2010

Table 1 : Comparison of area under the curve

PSB Singapore

. Temperature rise Area under curve Percentage
;I'%r?nei (°C) (°C min) difference Standari;olerance
Standard | Furnace | Standard | Furnace (%) i
5.0 556.4 b7 i.2 2038.1 1925.0 -5.5
10.0 658.4 660.9 851027 4990.4 -2.2 15.0
15.0 718.6 726.3 8554.8 8466.7 -1.0
30.0 821.8 821.5 20195.3 | 20110.6 -0.4 10.0
35.0 844.8 841.2 24363.2 | 24281.5 -0.3
65.0 937.3 935.6 51236.6 | 51176.3 -0.1
95.0 994 .1 991.1 80261.0 | 80184.4 -0.1 5.0
130.0 | 1041.0 1047.3 | 115918.0 | 115832.5 -0.1
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Table 2 : Unexposed face temperature on drywall partition system

Test Report No. 719178407-MEC10-MW
dated 22 Jun 2010

PSB Singapore

. Mean | Above initial mean temp
Time Thermocouple no. Temp °C)
(min) 100 101 102 104 105 (°C) | Mean temp | Max. temp
0.0 972 31.6 31.3 31.7 31.4 31.4 - -
12.0 42.2 47 4 41.0 42 .4 43.2 43.2 11.8 15.9
24.0 721 71.6 62.5 73.4 72.1 70.3 38.9 41.9
36.0 77.6 77.7 fi-Ni 77.9 78.3 77.4 46.0 46.9
48.0 80.9 89.5 79.4 79.9 82.2 82.4 50.9 58.1
60.0 82.5 97.8 82.3 82.8 91.7 87.4 56.0 66.4
72.0 84.2 | 1019 | 87.5 84.8 97.6 91.2 59.8 705
84.0 88.0 | 106.1 03.7 906 | 104.7 | 96.6 65.2 74.7
97.0 03.8 | 118,07 | 1027 94 9" 20N 6.3 74.8 90.6
98.0 94 1 1386011083 95.1 123.4 | 106.9 75.5 91.9
108.0 | 99.3 | 129.3 | 1130 | 998 | 1398 | 116.2 84.8 108.4
121.0 | 1094 | 136.5 | 1315 | 106.6 | 203.5 | 137.56 106.1 1721
122.0 | 1132 | 137.8 | 1348 | 1106 | 2125 | 141.8 110.4 181.1
132.0 | 131.8 | 1554 | 198.5 | 130.3 | 3296 | 189.1 197.7 298.2

Table 3 : Additional unexposed face temperature on drywall partition system

Time Thermocouple no. Mean temp Above initial mean temp (°C)
(min) 106 108 (°C) Max. temp
0.0 31.2 31.4 1.3 -
12.0 49.6 34.1 41.8 18.3
24.0 2.0 51.0 62.0 41.7
36.0 92.3 74.8 83.6 61.0
48.0 99.1 75.5 87.3 67.8
60.0 109.1 76.1 02.6 77.8
72.0 114.2 78.1 96.1 82.9
84.0 139.7 82.1 110.9 108.4
97.0 208.4 92.9 150.6 1771
98.0 . 213.4 93.2 163.3 182.1
108.0 276.3 96.0 186.1 245.0
120.0 296.4 103.1 199.8 265.1
132.0 378.6 219.2 298.9 347.3

in
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Test Report No. 719178407-MEC10-MW
dated 22 Jun 2010

PSB Singapore

Table 4 : Deflection of the drywall partition system measure at mid height

Time Measurement of deflection (mm)

(min.) A B C D E
10 9 12 12 13 10
20 20 22 24 23 17
30 41 53 57 54 36
45 63 85 90 80 60
60 68 89 97 81 63
90 53 65 70 oy 47
120 63 78 T 70 55

Notes:

1) The deflection measuring points at mid-height are indicated in DWG NO.: W&A/WPS-

500/T1-3.

2) A negative value indicates deflection away from the furnace.
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Test Report No. 719178407-MEC10-MW
dated 22 Jun 2010

PSB Singapore

Photographs of test

Plate 1 : The unexposed face of specimen before the test.

Plate 2 : At about 25 minutes of test. ] i
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Test Report No. 719178407-MEC10-MW
dated 22 Jun 2010

PSB Singapore

Photographs of test (cont'd)

Plate 3 : At about 60 minutes of test.

Plate 4 : At about 91 minutes of test

din
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Test Report No. 719178407-MEC10-MW
dated 22 Jun 2010

PSB Singapore

Photographs of test (cont’d)

Plate 5: At about 128 minutes 09 seconds of test, Continuous flaming for more than 10
seconds from the clearance developed from the crackline about 560mm from
fixed edge, 200mm above mid height was seen.

Plate 6 : At about 132 minutes of test. C@
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Test Report No. 719178407-MEC10-MW
dated 22 Jun 2010

PSB Singapore

APPENDIX 1

Time (min:sec)

Observations on the unexposed face

00:00 Test commenced.

15:00 No significant changes.

30:00 A vertical crackline about 1220mm from free edge was seen.

40:00 Smoke emission was seen from all edges except free edge.

45:00 A vertical crackline was seen about 560mm from fixed edge at around
mid height.

60:00 Smoke can be seen emitting from crackline mentioned at 30 minutes.

75:00 Smoke can be seen emitting from crackline mentioned at 45 minutes.
Several black spots can be seen along the bottom edge. Glowing at mid
height on the fixed edge was seen.

105:00 Discolouration along the crackline about 560mm from fixed edge,
200mm above mid height was seen. Horizontal crackline about 600mm
from top edge was seen.

120:00 Crackline mentioned at 105 minutes developed into clearance of about
10mm with glowing. But not a through gap.

123:00 Clearance mentioned at 120 minutes increased to about 20mm with
glowing.

128:09 Continuous flaming for more than 10 seconds from the clearance
mentioned at 120 minutes was seen. Integrity failure occurred.

132:00 Test was terminated upon requested by the sponsor of test. Flaming

mentioned at 128 minutes 09 seconds continued.

din
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Test Report No. 719178407-MEC10-MW
dated 22 Jun 2010

PSB Singapore

This Report is issued under the following conditions:

1.

2.

10.

Results of the testing/calibration in the form of a report will be issued immediately after the service has been completed or terminated.

Unless otherwise requested, this report shall contain only technical results carried out by TUV SUD PSB. Analysis and interpretation of the
results and professional opinion and recommendations expressed thereupon, if required, shall be clearly indicated and additional fee paid for,
by the Client.

This report applies to the sample of the specific product/equipment given at the time of its testing/calibration. The results 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 TOV 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.

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.

Additional copies of the report are available to the Client at an additional fee. No third party can obtain a copy of this report through TUV SUD
PSB, unless the Client has authorised TUV SUD PSB in writing to do so.

TUV SUD PSB may at its sole discretion add to or amend the conditions of the report at the time of issue of the report and such report and
such additions or amendments shall be binding on the Client.

All copyright in the report shall remain with TOV SUD PSB and the Client shall, upon payment of TUV SUD PSB's fees for the carrying out of
the tests/calibrations, be granted a license to use or publish the report to the third parties subject to the terms and conditions herein, provided
always that TUV SUD PSB may at its absolute discretion be entitled to impose such conditions on the license as it sees fit.

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.

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

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

March 2010
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Test Report No. 719188837-MEC10-GZJ
dated 02 Dec 2010

Note: This report is issued subject to TUV SUD PSB's "Terms and Conditions Governing Technical Services”.
The terms and conditions governing the issue of this report are set out as attached within this report.

Choose certainty.
Add value.

SUBJECT:
Non-combustibility test on “Besta Board (12mm thick)” Dry wall partition, wrapping of

column / beam, flooring board and ceiling board material submitted by Well & Able
Intemational Pte Ltd on 04 Nov 2010.

TESTED FOR:

Well & Able Intérmnational Pte Ltd
103 Defu Lane 10

#02-03, BTH Building
Singapore 539223

Attn: Mr Ronald Cheong

DATE OF TEST:

24 & 25 Nov 2010 o, 2

PURPOSE OF TEST:

To determine whether the material is non-combustible when it is exposed to the
conditions of the test specified in British Standard 476: Part 4: 1970 “Fire Test on
Building Materials and Structures - Non-combustibility Test for Materials”.

The test was conducted at TUV SUD PSB fire test laboratory located at No. 10 Tuas
Avenue 10, Singapore 639134.

,._.._J PSE Pl(.' L
£D

W b o
/ wry Bowies
LA-2007-0380-A
W, LA-2007-0380-A-1 The results reported herein have been pedorrr:aﬁ in
SN LA-2007-0381-F accordance with the Y's terms of
:“\.\}::_/_/’3 LA-2007.0382.8  |nder the Slngauru Accreditaton Council - Singapore
Hac=rA ACCREDITED M ITAIING e et | B Aopont s, ot
e . n e
7\ 1ABORATORY LIRS incuged in the SAC-SINGLAS Accredtation Scheduie for
TUV SUD PSB “rlyglyi™ SAC-SINGLAS LA.2007-0386.C  Ourlaboratory.
Laboratory: Phone : +65-6885 1333 Regional Head Office:
10V SOD PSB Pte. Ltd. Fax: +65-6776 8670 TOV SUD Asia Pacific Pte. Ltd.
No.1 Science Park Drive E-mail: testing@tuv-sud-psb.sg 3 Science Park Drive, #04-01/05
Singapore 118221 www.tuy-sud-psh.sg The Franklin, Singapore 118223

Co. Reg : 199002667R Tov® Page 1 of 3



Test Report No. 719188837-MEC10-GZJ
dated 02 Dec 2010

PSB Singapore

DESCRIPTION OF SPECIMENS:

Twenty-four pieces of specimen, said to be “Besta Board (12mm thick)” (12mm thick
x 1015kg/m®) Dry wall partition, wrapping of column / beam, flooring board and ceiling
board material comprising of magnesium oxide composite mineral board and high
strength fibrous reinforcements, each of nominal size of 40mm x 40mm were
submitted. Six blocks of specimens, each of nominal test size 40mm x 40mm x 50mm
were prepared.

TEST PROCEDURE:

Specimens were exposed to the specified heating conditions (750 + 10°C) in a
furnace conforming to Clause 6 and illustrated in Figure 1, 2 and 3 of the Standard.
The furnace was heated and its temperature stabilized at 750 + 10°C for more than
10 minutes. One spémmen was then inserted in the furnace, the whole operation
was performed in less than 5 seconds. The temperature of the specimens and the
furnace were measured by two separate Chromel/Alumel thermocouples
continuously for 20 minutes ‘on the chart of a recorder. The flaming time of the
specimen was determined by a stop watch. The procedure was repeated twice for
two other specimens, one at each time.

RESULTS:
Specimen 1 | Specimen 2 | Specimen 3 | Requirements
Description
Time of continuous flaming (sec.) 0 0 0 <10
Temperature rise of furnace (°C) 21 28 34 <50
Temperature rise of sample (°C) 0 0 0 <50
Classification Non- Non- Non- -
combustible | combustible | combustible

CONCLUSION:

A non-combustibility test for materials in accordance with British Standard 476 Part
4 : 1970 has been performed on the material as described in this report and the
classification of the sample is non-combustible.

Lo o

Leong Gene-Jhou Chan Bung Toa

Associate Engineer Product Manager
(Fire Safety & Security Products)
Mechanical Centre

| 70V s{iD PSB Pto Ltd
| cERTIFIED TRUE COFY
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Test Report No. 719188837-MEC10-GZJ
dated 02 Dec 2010

PSB Singapore

This Report is issued under the following conditions:

1.

2

10.

March 2010 E

Results of the testing/calibration in the form of a report will be issued immediately after the service has been completed or terminated.

Unless otherwise requested, this report shall contain only technical results carried out by TUv SUD PSB. Analysis and interpretation of the
results and professional opinion and recommendations expressed thereupon, if required, shall be clearly indicated and additional fee paid for,
by the Client.

This report applies to the sample of the specific product/equipment given at the time of its testing/calibration. The results 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.

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

Additional copies of the report are available to the Client at an adﬁﬁlﬂ e. No third party can obtatn a copy of this report through TUV SUD
PSB, unless the Client has authorised TUV SUD PSB in writing todo so.

T

TOV SUD PSB may at its'sole discretion add o or amend the conditions of the report at the timeof issue of the report and such report and
such additions or amerﬁments shall be binding on the Client.

All copyright in the repart shall remain with TUV SUD PSB and the Client shall, upon payment of TOV SUD PSB's fees for the carrying out of
the tests/calibrations, be granted a license to use or pu@ the report to the third parties subject to the terms and conditions herein, provided
always that TUV SUD PSB may at its absolute discretion be enmietth |mpose such conditions on the license as it sees fit.

Nothing in this report shall be interpreted to mean that TOV. SUD=P£B has verified or ascertained any endorsement or marks from any other
testing authority or bodies that may be found on that sample

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 m p(omoﬁm

Unless otherwise stated, the tests were carried out in TOV sDBﬁSBHe Ltd, No.1 Science Park Drive Singapore 118221.

%
N\ F
| T{lv SUD PSB Pts Ltd
! CERTIFIED TRUE COPY




Test Report No. 719179177-MEC10-GZJ
dated 03 Aug 2010

PSB Singapore

Note: This report is issued subject to TUV SUD PSB's “Terms and Conditions Governing Technical Services".
The terms and conditions governing the issue of this report are set out as attached within this report.

Choose certainty.
Add value.

SUBJECT:

Non-combustibility test on “SFF Rockwool” Themmal Insulation Mineral Wool Board
material submitted by Well & Able International Pte Ltd on 21 Jun 2010.

TESTED FOR:

Well & Able International Pte Ltd
103 Defu Lane 10

#02-03, BTH Building
Singapore 539223

Attn: Mr Ronald Cﬁeong

DATE OF TEST:

30 Jun & 01 Jul 2010 . —

PURPOSE OF TEST:.

To determine whether the material is non-combust e{ it is exposed to the
conditions of the test specified in British Standard 476: Part 4: 1970 “Fire Test on
Building Materials and Structures - Non-eombusﬁbihty T’Q,st for Materials”.

The test was conducted at TUV SUD PSB fire test laboratory located at No. 10 Tuas
Avenue 10, Singapore 639134.

N bz

This test report superseded test report dated 05 Jul 2010

i TUV SUD F3B Ple Lid
! CERTIIED TRUE COPY

LA-2007-0380-A
N, LA-2007-0380-A- M€ resulls reported herein have been performed in

SN udmwmmwmdMn
“‘\\‘-‘/H\‘—..___//’i_ a;m:::;: under the Sing P Councll - Sing;
m T3t Laboratory Accredtaton Scheme. Tests/Caitatons marked
e g ACCREDITED |4 ano7.0384.6 1Ot SAC-SINGLAS Accredited” in this Report are not
AN LABORATORY "0 neec e  included in the SAC-SINGLAS Accrediation Schedule for
TUV sUD PSB orlti™ SAC-SINGLAS LA.2007.0386.C  OUr laboratory.
Laboratory: Phone : +65-6885 1333 Regional Head Office:
TOV SOD PSB Pte. Ltd. Fax: +65-6776 8670 T0v SOD Asia Pacific Pte. Ltd.
No.1 Science Park Drive E-mail: testing@tuv-sud-psb.sg 3 Science Park Drive, #04-01/05
Singapore 118221 www.tuv-sud-psb.sg The Frankiin, Singapore 118223

Co. Reg : 199002667R ov°® Page 1 0of 3



Test Report No. 719179177-MEC10-GZJ
dated 03 Aug 2010

PSB Singapore

DESCRIPTION OF SPECIMENS:

Six pieces of specimen, said to be “SFF Rockwool” (40kg/m®) Thermal Insulation
Mineral Wool Board material, each of nominal size of 40mm x 40mm x 50mm thick
were submitted.

TEST PROCEDURE:

Specimens were exposed to the specified heating conditions (750 + 10°C) in a
furnace conforming to Clause 6 and-illustrated in Figure 1, 2 and 3 of the Standard.
The furnace was heated and its temperature stabilized at 750 + 10°C for more than
10 minutes. One specimen was then inserted in the furnace, the whole operation
was performed in less than 5 seconds. The temperature of the specimens and the
furnace were measured by two separate Chromel/Alumel thermocouples
continuously for 20 minutes on the chart of a recorder. The flaming time of the
specimen was d@fémlned by a stop watch. The procedur" ‘was repeated twice for
two other spemméns one at each time. S

RESULTS:
Specimen 1 | Specimen 2 | Specimen 3 | Requirements
Description -
Time of continuous flaming (sec.) 0 0 0 <10
Temperature rise of furnace (°C) 32 34 .30 <50
Temperature rise of sample (°C) 0 32 e <50
Classification Non- Non- ~ Non- -
combustible | combustible | combustible
CONCLUSION:

A non-combustibility test for materials in accordance with British Standard 476 Part
4 : 1970 has been performed on the material as described in this report and the
classification of the sample is non-combustible.

TOv 80D PSB Pie Ltd
CERTIFIED TRUE COPY

@- /7 99 anice! Industyy Senica
i Testing Senvicos
Leong Gene-Jhou Chan Eung Toa
Associate Engineer Product Manager
(Fire Safety & Security Products)
Mechanical Centre

This test report superseded test report dated 05 Jul 2010
Page 2 of 3



Test Report No. 719179177-MEC10-GZJ
dated 03 Aug 2010

This Report is issued under the following conditions:

1.

2.

10.

March 2010 AL Sy

Results of the testing/calibration in the form of a report will be issued immediately after the service has been completed or terminated.

Unless otherwise requested, this report shall contain only technical results carried out by TOV SUD PSB. Analysis and interpretation of the
results and professional opinion and recommendations expressed thereupon, if required, shall be clearly indicated and additional fee paid for,
by the Client.

This report applies to the sample of the specific product/equipment given at the time of its testing/calibration. The results 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 productfeqmpment or that TUV SUD_PSB in any way
*quarantees” 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.

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

Additional copies of the report are available to the Client at an additional m, ‘No third "’g
PSB, unless the Client has autl;gnsed TOV SUD PSBinwritingtodoso.

\cén\_obtain a copy of this report through TUV SUD

Ve ' L
TUV SUD PSB may at its'sole discretion add 1o or amend the conditions of the report at the time of issue of the report and such report and
such additions or amendments shall be binding on the Client.

All copyright in the repgrt shall remain with:TUV SUD PSB andthe Client shall, upon payment of TUV SUD PSB's fees for the carrying out of
the tests/calibrations, be granted a license to use or publish the report to.the third parties subject to the terms and conditions herein, provided
always that TUV SUD PSB may at its absolute @aenon be entitled to impose such conditions on the license as it sees fit.

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

This report shall not beifepmduced wholly or in parts and no reference shall be made by tto TUV SUD PSB or to the report or results

furished by TOV SUD PSB in any advertisements or §ales promotion.

Uniess thrwise stated, theestswere cad outin TEVSBPS3 Pl L, Nowf Scen ark Drive Singapore 118221,

This test report superseded test report dated 05 Jul 2010




Test Report No. 719179177-MEC10-GZJ

Note: This report is issued subject to TUV SUD PSB's "Terms and Conditions Governing Technical Services".

dated 05 Jul 2010

The terms and conditions governing the issue of this report are set out as attached within this report.

PSB Singapore

SUBJECT:

Choose certainty.
Add value.

Non-combustibility test on “SFF Rockwool” Thermal Insulation Mineral Wool Board
material submitted by Well & Able International Pte Ltd on 21 Jun 2010.

TESTED FOR:

Well & Able International Pte Ltd

103 Defu Lane 10
#02-03, BTH Building
Singapore 539223

Attn: Mr Ronald Cheong

DATE OF TEST:

30 Jun & 01 Jul 2010

PURPOSE OF TEST:

To determine whether the material is non-combustible when it is exposed to the
conditions of the test specified in British Standard 476: Part 4: 1970 “Fire Test on
Building Materials and Structures - Non-combustibility Test for Materials”.

The test was conducted at TUV SUD PSB fire test laboratory located at No. 10 Tuas
Avenue 10, Singapore 639134,

N e

TUV SUD PSB

Laboratory:

TUV SUD PSB Pte. Ltd.
No.1 Science Park Drive
Singapore 118221
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LA-2007-0380-A
LA-2007-0380-A-1
LA-2007-0381-F
LA-2007-0382-B
LA-2007-0383-G
LA-2007-0384-G
LA-2007-0385-E
LA-2007-0386-C

ACCREDITED
LABORATORY

SAC-SINGLAS

The results reported herein have been performed in
accordance with the laboratory's terms of accreditation
under the Singapore Accreditaton Council - Singapore
Laboratory Accreditation Scheme. Tests/Calibrations marked
"Not SAC-SINGLAS Accredited" in this Report are not
included in the SAC-SINGLAS Accreditation Schedule for
our laboratory.

Phone : +65-6885 1333

Fax: +65-6776 8670
E-mail: testing@tuv-sud-psb.sg
www.tuv-sud-psh.sg

Co. Reg : 199002667R

Regional Head Office:

TUV SUD Asia Pacific Pte. Ltd.

3 Science Park Drive, #04-01/05
The Franklin, Singapore 118223
Tov®
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Test Report No. 719179177-MEC10-GZJ
dated 05 Jul 2010

PSB Singapore

DESCRIPTION OF SPECIMENS:

Six pieces of specimen, said to be “SFF Rockwool” (40kg/m®) Thermal Insulation
Mineral Wool Board material, each of nominal size of 40mm x 40mm x 50mm thick

were sgbmitted. The bulk density of the specimen was found to be approximately
43kg/m”.

TEST PROCEDURE:

Specimens were exposed to the specified heating conditions (750 + 10°C) in a
furnace conforming to Clause 6 and illustrated in Figure 1, 2 and 3 of the Standard.
The furnace was heated and its temperature stabilized at 750 + 10°C for more than
10 minutes. One specimen was then inserted in the furnace, the whole operation
was performed in less than 5 seconds. The temperature of the specimens and the
furnace were measured by two separate Chromel/Alumel thermocouples
continuously for 20 minutes on the chart of a recorder. The flaming time of the
specimen was determined by a stop watch. The procedure was repeated twice for
two other specimens, one at each time.

RESULTS:
Specimen 1 | Specimen 2 | Specimen 3 | Requirements
Description
Time of continuous flaming (sec.) 0 0 0 <10
Temperature rise of furnace (°C) 32 34 39 <50
Temperature rise of sample (°C) 0 32 34 <50
Classification Non- Non- Non- -
combustible | combustible | combustible

CONCLUSION:

A non-combustibility test for materials in accordance with British Standard 476 Part
4 : 1970 has been performed on the material as described in this report and the
classification of the sample is non-combustible.

Lrgp

Leong Gene-Jhou
Associate Engineer

Chan Liung Toa

Product Manager
(Fire Safety & Security Products)
Mechanical Centre

Page 2 of 4



Test Report No. 719179177-MEC10-GZJ -
dated 05 Jul 2010 @

PSB Singapore

This Report is issued under the following conditions:
1. Results of the testing/calibration in the form of a report will be issued immediately after the service has been completed or terminated.

2. Unless otherwise requested, this report shall contain only technical results carried out by TUY SUD PSB. Analysis and interpretation of the
results and professional opinion and recommendations expressed thereupon, if required, shall be clearly indicated and additional fee paid for,
by the Client.

3. This report applies to the sample of the specific product/equipment given at the time of its testing/calibration, The results 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 TOV 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.

4. 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.

5. Additional copies of the report are available to the Client at an additional fee. No third party can obtain a copy of this report through TUV SUD
PSB, unless the Client has authorised TUV SUD PSB in writing to do so.

6. TUV SUD PSB may at its sole discretion add to or amend the conditions of the report at the time of issue of the report and such report and
such additions or amendments shall be binding on the Client.

7. All copyright in the report shall remain with TOV SUD PSB and the Client shall, upon payment of TUV SUD PSB's fees for the carrying out of
the tests/calibrations, be granted a license to use or publish the report to the third parties subject to the terms and conditions herein, provided
always that TUV SUD PSB may at its absolute discretion be entitled to impase such conditions on the license as it sees fit.

8. 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.

8. 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 o results
furnished by TUV SUD PSB in any advertisements or sales promotion.

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

March 2010
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