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SMOKE CONTROL TEST IN ACCORDANCE WITH BS EN 12101: Part 1:
2005 + A1: 2006 Cl. 4.4.2

On a Statlc Smoke Barrier used for Cuntam Wail System

Test Report No.: R16M04-1A

Sample Identification: Q16L04-1

Issue Date: 15 May, 2017

Test Sponsor

Midi Aluminium Fabricator Limited
Unit 5, 5/F., Sunray Industrial Centre,

610 Chak Kwo Ling Road, Kowloon

15 MAY 2017

APPROVED SIGNATORY: DATE:

Ir. Dr. YUEN Sai-wing, MHKIE (FIRE)

Hong Kong Accreditation Service (HKAS) has accredited Research Engineering Development Fagade Consultants
Limited [HOKLAS 091- TEST) under Hong Kong Laboratory Accreditation Scheme (HOKLAS) for specific laboratory activities
as listed in the HOKLAS directory of accreditation laboratories. The results shown in this test report were determined by this

laboratory in accordance with ifs terms of accreditation. This report may not be reproduced except in full.
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1 SUMMARY
Smoke control test conducted in accordance with BS EN 12101: Part 1: 2005 + A1: 2006,

Cl. 4.4.2 on a static smoke barrier used for curtain wall system

A specimen of static smoke barrier system used for curtain wall system had been subjected to the tests in
accordance with BS EN 12101: Part 1: 2005 + A1: 2006 with the test method referred to BS EN 1634-3:
2004, in order to determine the smoke leakage from one side to the other under the ambient and medium
temperature at pressure differences of 10 Pa, 25 Pa and 50 Pa. As requested by the test sponsor, the
specimen was mounted within concrete lined specimen holders with the curtain walling unit. The static
barrier system was fitted to the specimen holder by the test sponsor. The fixing details were as shown in
the test sponsor's drawings (see the appendix). The construction of the smoke barrier was specified and

the leakage rates from one side of the static smoke barrier were assessed for evaluation only.

One specimen of static smoke barrier together with the curtain wall unit had been submitted by the test
sponsor. The curtain wall unit had overall dimensions of 1,000 mm high by 3,000 mm long by 250 mm
thick. The curtain wall unit was installed to the concrete lined specimen holders such that there was a 50
mm wide gap in between the concrete beam and the curtain wall unit. The 50 mm wide gap was covered
by the 'MIDI smoke barrier system" which composed of two aluminium covers of sizes 2,050 mm long by
140 mm wide by 1.5 mm thick and 1,050 mm long by 140 mm wide by 1.5 mm thick (see photo 5 in the
report). The effective area of the smoke seals is 3,000 mm wide by 140 mm wide. The aluminium covers
were fixed to the concrete slab by #9 screws at 500 mm c/c. The aluminium covers were overlapped by a
length of 50 mm and the perimeter including the joints between the covers were fully sealed with ‘DC7971’

weather sealant.

The smoke leakage rates of the doorsets were summarized as below:

Leakage rate Qspec Leakage rate Q, per square
(m®/h) at pressure meter (m*/h/m?) at pressure
Test| Temp
difference of difference of
10Pa | 25Pa| 50 Pa 10 Pa 25 Pa 50 Pa
1 | Ambient | 0.56 | 0.56 | 0.56 1.33 1.33 1.33
2 | Medium | 2.78 | 438 | 2.74 6.62 10.43 6.52

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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2 INTRODUCTION

The specimen was tested in accordance with BS EN 12101: Part 1: 2005 + A1: 2006 with the test method
referred to BS EN 1634-3: 2004, 'Fire resistance and smoke control tests for door and shutter assemblies,
openable windows and elements of building hardware — Smoke control test for door and shutter
assemblies'. Both ambient and medium temperature leakage rates were considered in the tests.

The specimen was submitted by the test sponsor, and was mounted and constructed by the test sponsor.
The test was led by Ms. lvy Zou of Research Engineering Development Facade Consultants Limited
(RED).

3 INFORMATION

3.1. Testing laboratory
Research Engineering Development Fagade Consultants Limited (RED)

No. 111, Jiaoxin Road, Lanhe Town, Nansha District, Guangzhou, China

3.2. Test date
19t April, 2017

3.3. Equipment
A test chamber with an open front of size 3 m by 3 m to mount the test construction and provide a

sealed enclosure to generate the necessary heating and pressure condition.

Nine (9) thermocouples to monitor the temperature of the test chamber, which were kept at 100 mm
from the face of the specimen (see Figure 1).

A flowmeter to measure the volume flow rate supplied to the apparatus to compensate for the total
leakage.

A micro-manometer provided to monitor the furnace pressure.

Displacement transducers provided to measure the deflection of the doorset.

3.4. Test environment
The temperature around the test area during the test was in the range of 29.2 °C - 29.6 °C.

The chamber was controlled so that the mean test chamber temperature at medium temperature test
complied with the requirement of Clause 10.2.2.2 of BS EN 1634-3: 2004. The temperatures
recorded are shown graphically in Figure 3.

Summaries of the observations made on the general behaviour of the specimen are given in the

appendix of this report.

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: wvy\yjred.com.hk
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4 CONDITIONING
The specimen was conditioned to equilibrium as specified in BS EN 1363-1.
The specimen’s storage, construction, and test preparation took place in the test laboratory over a total,
combined time of 14 days. Throughout this period of time, both of the temperature and humidity of the
laboratory were measured and recorded as being within a range of 29 °C to 31 °C and 52 % to 90 %

respectively.

5 TEST SPECIMEN

5.1. Selection of specimen
The specimen was submitted to the test location by the test sponsor. RED did not involve in the

selection of the specimens.

5.2. Verification of specimen
The specifications of the door assembly provided by the test sponsor were as shown in Appendix D

of this report. ltems that had been verified by RED were clearly identified.

5.3. Supporting construction :
The supporting construction was 300 mm thick concrete lined beam with a structural opening of

3,000 mm wide by 1,000 mm high.

5.4. Specimen construction
One specimen of static smoke barrier together with the curtain wall unit had been submitted by the

test sponsor. The curtain wall unit had overall dimensions of 1,000 mm high by 3,000 mm long by
250 mm thick. The curtain wall unit was installed to the concrete lined specimen holders such that
there was a 50 mm wide gap in between the concrete beam and the curtain wall unit. The 50 mm
wide gap was covered by the 'MIDI smoke barrier system” which composed of two aluminium covers
of sizes 2,050 mm long by 140 mm wide by 1.5 mm thick and 1,050 mm long by 140 mm wide by 1.5
mm thick (see photo 5 in the report). The effective area of the smoke seals is 3,000 mm wide by 140
mm wide. The aluminium covers were fixed to the concrete slab by #9 screws at 500 mm c/c. The
aluminium covers were overlapped by a length of 50 mm and the perimeter including the joints

between the covers were fully sealed with ‘DC791 weather sealant.

T: +852 2807 0930 F. +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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6 TEST PROCEDURE
The tests were conducted in accordance with the procedures specified in Section 10 of
BS EN 1634-3: 2004.

6.1. Pre-test procedure
No pre-test procedure is required for this test.

The leakage rate through the apparatus together with the associated/supporting construction at 50

Pa and ambient temperature was measured to be lower than 10 m3¥hr.

6.2. Air Leakage test
The ambient temperature of the test area during the test was measured. The furnace was monitored

by nine (9) thermocouples so that the mean test chamber temperature complied with the
requirements of Clause 10.2.2.2 of BS EN 1634-3: 2004.

6.3. Sequence of test
The tests were carried out in the following sequence:

i) Specimen was mounted to the front face of the test chamber,

i) Determine the leakage rate through the test chamber and any support or associated
construction at ambient temperature;

iil Determine the total leakage rate at ambient temperature;

iv)  Determine the total leakage rate at medium temperature; and

v) Determine the leakage rate through the apparatus and any supporting or associated

construction at medium temperature.

6.4. Test conditions
The temperature in the test chamber was controlled to be lower than 30 °C before the start of the test.

The leakage rates through the test chamber and any supporting or associated construction and the
total leakage rate at ambient temperature at pressure differences of 10 Pa, 25 Pa and 50 Pa were
measured. The leakage rates were measured while the pressure difference was maintained for
2 minutes.

The temperature of the test chamber was raised to medium temperature (200 °C) in 30 = 5 minutes at
neutral pressure as stated in Clause 10.2.2.2 of BS EN 1634-3: 2004.

The leakage rates through the test chamber and any supporting or associated construction and the
total leakage rate at medium temperature at pressures differences of 10 Pa, 25 Pa and 50 Pa were
measured. The leakage rates were measured while the pressure difference was maintained for

2 minutes.

T: +852 2807 0930 F: +852 2662 6105 E: fre@red.com.hk W:www . red.com.hk
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7 RESULTS

When tested in accordance with BS EN 1634-3: 2004 as referenced in BS EN 12101: Part 1: 2005 + A1:
2008, the measured leakage rates and the calculated linear leakage rates were summarized below.
There was no failure of any components observed during the test. The observations during and after the

test were summarized in Appendix B. The deflections of the specimen were summarized in Table 2 of

Appendix C.

Specimen type: Static Smoke Barrier composed of aluminium cover plates and sealed with fire
rated sealant

Effective size of smoke seal: 3,000 mm (long) by 140 mm (wide)

The smoke leakage rates of the doorsets were summarized as below:

Leakage rate Qspec L.eakage rate Q) per square
(m®h) at pressure meter (m3/h/m?) at pressure
Test| Temp
difference of difference of
10Pa|25Pa | 50 Pa 10 Pa 25 Pa 50 Pa
1 | Ambient | 0.56 | 0.56 | 0.56 1.33 1.33 1.33
2 | Medium | 2.78 | 4.38 | 2.74 6.62 10.43 6.52

8 POST-TEST OBSERVATION

In general, there was no damage to the specimen after the test. After the test, the static smoke barrier

remained intact in position without significant deterioration.

9 LIMITATIONS

This report details the method of construction, the test conditions and the results obtained when the
specific element of construction described herein was tested following the procedure outlined in
BS EN 1634-3: 2004. Any significant deviations with respect to size, construction details, loads, stresses,
edges or end conditions other than those allowed under the field of application in the relevant test method

is not covered by this report.

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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APPENDIX A - PHOTOS AND TEST RECORD

Photo 2: The exposed face of specimen after the test
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Photo 4: The static smoke barrier view from unexposed side

W www.red.com.hk
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(The illustration not o scale)

Figure 1 — Locations and reference numbers of furnace thermocouples.
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The specimen to be considered

DT \ yANDY) D3

(The illustration not to scale)

Figure 2 — Locations and reference numbers of displacement measurement.
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Figure 3 — Test chamber temperature (Medium Test)
Medium Temperature Test
Time Temperature (°C)
{mins) F1 F2 F3 F4 F5 F6 F7 F8 F9
0 28 26 27 27 28 28 28 28 28
5 49 48 52 50 52 53 51 52 54
10 86 85 90 88 92 93 90 94 98
15 116 113 120 116 122 125 119 125 128
20 141 137 145 140 144 148 143 149 154
25 170 169 178 171 171 174 171 179 185
30 185 201 212 199 206 210 193 207 218
35 185 200 209 200 206 209 194 205 216
40 186 203 211 202 208 213 196 208 217
45 193 212 220 208 216 221 203 216 226
50 191 204 212 203 209 213 195 209 217

Figure 4 — Temperature measured by individual thermocouples

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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APPENDIX B — OBSERVATION

Table 1 - Ambient and Medium Temperature Test

Time
i ) Observation
min.sec

Ambient Temperature Test

00.00 |The gap was sealed with pressure sensitive cover.

00.01 [Measurement of leakage rates through apparatus and supporting

construction started.

07.30 |Measurement of leakage rates through apparatus and supporting

construction completed and removal of pressure sensitive tapes

10.30  |Measurement of total leakage rates started.

18.20 |Ambient temperature test ended

Medium Temperature Test

00.00 |Setup of displacement transducer completed and heat up of the test chamber

cavity started.

30.00 |The mean temperature of the test chamber reached 200 °C, no further

significant change on the specimen was observed.

30.10  |Measurement of total leakage rates started.

37.20 |Measurement of {otal leakage rates ended

37.30 |The door gaps were sealed with pressure sensitive tapes.

39.20 |Measurement of leakages rate through apparatus and supporting
construction started.

47.30 |Test ended.

Post-test observation

1. The static smoke barrier was remained intact in positions without significant

deterioration.

T. +852 2807 0930 F. +852 2662 61Q§ R E: fire@red.com.hk W www.red.com.hk
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APPENDIX C — DATA RECORDED DURING THE TEST

Table 2 - Lateral deflections of the specimen after the measurement of Qo during the medium

temperature test, as viewed from the unexposed face.

Specimen
Specimen
Location
D1 0.0
D2 -0.3
D3 0.0
D4 0.2
D5 0.2

Positive deflections indicate movement away the test chamber (see also Figure 2 for the locations).

T: +852 2807 0930 F: +852 2662 6105 E: ﬁre@red.comﬁ.hk W: www . red.com.hk
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APPENDIX D — PRODUCT INFORMATION FROM TEST SPONSOR

(The information provided by the test sponsor, which was not verified by RED or unless specified.)

ltem Description
1 Curtain Wall Unit
Manufacturer . Midi Aluminium Fabricator Limited
Model : CW
Overall dimensions : 3,000 mm wide by 1,000 mm height*
Section sizes : 200 mm thick*
Framework : Curtain Wall System
Transom cladding : Aluminium extrusion
Fixing . Hanger + Bracket
2  |Static Smoke Barrier
Brand : Midi Aluminium Fabricator Limited
Material : Aluminum sheet
Density : 2,680 kg/m?®
Thickness D15 mm
Fixing method ) Fixed to the concrete slab by #9 screws @ 500 mm c/c, and the
interface sealed with DC791 weather sealant
i)  Fixed to the transom by DC 791 weather sealant with backing rod
3  Fire Rated Sealant
Brand . Dow Corning
Model . DC791
Application location D) Gap between curtain wall unit and smoke barrier
iy  Gap between smoke barrier and concrete
i) Overlapped joint between the smoke barrier
Notes: * Verified on site by RED. # As shown on the test construction.

T: +852 2807 0930
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Drawing from Test Sponsor
(The drawings provided by test sponsor, which was not verified by RED, except those specified and

described in ‘Product information from test sponsor’.)
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- End of report -

F: 48522662 6105 E: fire@red.com.hk W: www.red.com.hk

T: +852 2807 0930




