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1 SUMMARY
Smoke control test conducted in accordance with BS EN 1634-3: 2004 on double-acting,

single-leaf, glazed doorset

A specimen of double-acting, single-leaf, glazed doorset had been subjected to the tests in accordance
with BS EN 1634-3: 2004, in order to determine the smoke leakage (Sa and Sm) 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 specimens were mounted within concrete lined specimen holders and
the fixing details were as shown in the test sponsor's drawings (see the appendix). Since the specimen
was symmetrical in design, therefore only the leakage rate from the closing face of the doorset was
measured.

One doorset had been submitted by the test sponsor had the overall dimpension$,of 1,280 mm wide by
2,850 mm high by 80 mm frame thickness. The doorset incorporate% e door leaf with sizes of

d o

1,160 mm wide by 2,605 mm high by 60 mm thick. The doorset
overall sizes of 230 mm high by 1,280 mm wide. The door leaf and th€ top glazed transom panel were

f a top transom panel with

fitted with 25 mm thick “Protech” fire rated glass. The frame the door leaf was composed of 30 mm
by 40 mm by 2 mm thick RHS and sandwiched by one Iz % mm thick fire rated boards on each side.

The vertical members of door frame were comp 0 nos. of 25 mm by 50 mm by 2 mm SHS and
the transom member was composed of 50 by 50)mm by 2 mm thick SHS. The steel sections were
sandwiched by one layer of 12 mm thick fi ra;ed>roards.

The door leaf was hung by a top pivot @ rma BTS-75V” floor spring. The doorset was fitted with

ML-532" lockset was fitted at the bottom corner of the door leaf,
and a “HIKVISIONKAT108” electrit\loekset was incorporated at the top corner of the door leaf.

The doorsets were ﬁﬁd with s;oke control seals as follows:
Door Frame Q
i) “Fan Qiu'RQ-CZ-2004", 20 mm by 4 mm thick intumescent body with 4 mm high double-fins at the

centre. One no. of seal was fitted full height and full width at the reveal of the door frame. The seal

was fully interrupted at the electric lockset, and the pivot hinge location. (See photos 4 and 5).

Door Leaf

i) “Fan Qiu FQ-CS-2004", 20 mm wide by 4 mm thick intumescent body with 4 mm high single fin at
each side of the seal. One no. of seal was fitted full height and full width at the top and vertical edges
(except one of the meeting edge) of the door leaf. The seal was slightly modified at the flush bolt,

striking plate position without interruption to the fins (See photos 6 and 7).

i) “Fan Qiu FQ-CD-2004" 20 mm wide by 4 mm thick with intumescent body with 8 mm high single fin
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Test Report No.: R21H02-2A

i Page 4 of 24
Fire and Facade Consultants

at each side of the seal. The seal was fitted at the bottom sill of the door leaf full width without

interruption to the fins (See photo 8).

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

Leakage rate Qspec s Linear leakage rate Q "
(m?h) at pressure " (m®h/m) at pressure :
Test| Temp Criterion Criterion
difference of difference of
(m®/h) (m*h/m)
10 Pa | 25 Pa | 50 Pa 10 Pa 25 Pa
1 Ambient | 3.13 | 5.33 | 8.08 <20 0.49 0.84 <3.0
2 Medium | 4.75 | 5.80 | 9.77 <20 N/A % N/A

The performance criteria of the smoke leakage rate (Sa) and (Sm) é mentioned in the

BS EN 1634-3: 2004 shall be referenced to BS EN 13501-2: 2007 + A ere

Smoke leakage (Sm) — when the maximum leakage rate ﬁed at both ambient temperature and

200°C and up to a pressure of 50 Pa does not exceed ZQ single-leaf doorset;

Smoke leakage (Sa) — when the maximum leak@@e rate measured at ambient temperature, and at a
pressure of up to 25 Pa only, does not exc% 3/h per meter length of gap between the fixed and
|

movable components of the doorset, excl&
According to the performance cri %%n in BS EN 13501-2: 2007 + A1: 2009, it can be concluded
that the tested single-leaf d%t satisfied both the S. and Sy requirements.

age at the threshold.
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2 INTRODUCTION

The specimens were tested in accordance with 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 specimens were submitted by the test sponsor, and was mounted and constructed by the test
sponsor. The test was led by Mr. Gavin Yi and Ms. Ivy Zou of Research Engineering Development
Fagade Consultants Limited (RED).

3 INFORMATION \
3.1. Testing laboratory

Research Engineering Development Fagcade Consultants Limited

No. 111, Jiaoxin Road, Lanhe Town, Nansha District, Guangz

3.2. Test date %
29" September, 2021 \Q
3.3. Equipment %: >

A test chamber with an open front of@ize by 3 m to mount the test construction and provide a
sealed enclosure to generate the es heating and pressure condition.

Nine (9) thermocouples to me

emperature of the test chamber, which were kept at 100 mm

from the face of the specimen igure 1).
A flowmeter to measu ume flow rate supplied to the apparatus to compensate for the total
leakage.

A micro-manem ovided to monitor the furnace pressure.
Displac%sducers 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 32 °C — 34 °C.
The chamber was controlied 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 4.

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

appendix of this report.
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4 CONDITIONING

The specimen'’s storage, construction, and test preparation took place in the test laboratory over a total,
combined time of 11 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 26 °C to 36 °C and 65 % to 98 %
respectively.

Mechanical conditioning as required in clause 8.2 of BS EN 1634-3 in terms of operational ability with the
test method referenced to clause 5.1.1.1 of BS EN 14600: 2005 had been conducted prior to test. The
specimens to be tested were checked for operability in the test frame by operating from fully closed to

fully open to the maximum possible or at least 90° for 25 cycles.

5 TEST SPECIMEN \
5.1. Selection of specimen V

The specimens were submitted to the test location by the te r. RED did not involve in the

selection of the specimens.

5.2. Verification of specimen Q$

The specifications of the door assembly proyided he test sponsor were as shown in Appendix D
of this report. Items that had been veriﬂe% were clearly identified.

5.3. Supporting construction
The supporting construction crete lined system of 300 mm thick with a structural opening
of 1,300 mm wide by 2,90@ m .

5.4. Specimen construgtion

One doorse submitted by the test sponsor had the overall dimensions of 1,280 mm wide
by 2,85 @ by 80 mm frame thickness. The doorset incorporated of a single door leaf with
sizes of%O mm wide by 2,605 mm high by 60 mm thick. The doorset consisted of a top transom
panel with overall sizes of 230 mm high by 1,280 mm wide. The door leaf and the top glazed transom
panel were fitted with 25 mm thick “Protech” fire rated glass. The framework of the door leaf was
composed of 30 mm by 40 mm by 2 mm thick RHS and sandwiched by one layer of 12 mm thick fire
rated boards on each side. The vertical members of door frame was composed of two nos. of 25 mm
by 50 mm by 2 mm SHS and the transom member was composed of 50 mm by 50 mm by 2 mm thick
SHS. The steel sections were sandwiched by one layer of 12 mm thick fire rated boards.

The door leaf was hung by a top pivot and “Dorma BTS-75V" floor spring. The doorset was fitted with
surface mounted pull handles. A “Gamma ML-532" lockset was fitted at the bottom corner of the door

leaf, and a “HIKVISIONKAT108" electric lockset was incorporated at the top corner of the door leaf.
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The doorsets were fitted with smoke control seals as follows:

Door Frame

i) “Fan Qiu FQ-CZ-2004", 20 mm by 4 mm thick intumescent body with 4 mm high double-fins at
the centre. One no. of seal was fitted full height and full width at the reveal of the door frame. The
seal was fully interrupted at the electric lockset, and the pivot hinge location. (See photos 4 and
5).

Door Leaf
ii) “Fan Qiu FQ-CS-2004", 20 mm wide by 4 mm thick intumescent body With 4 mm high single fin
at each side of the seal. One no. of seal was fitted full height andw at the top and vertical

edges (except one of the meeting edge) of the door leaf. The_sea s slightly modified at the

flush bolt, striking plate position without interruption to the

i) “Fan Qiu FQ-CD-2004" 20 mm wide by 4 mm thj itRlntumescent body with 8 mm high single
fin at each side of the seal. The seal was fitted bottom sill of the door leaf full width without

interruption to the fins (See photo 8). %

6 TEST PROCEDURE

The tests were conducted in a@ with the procedures specified in Section 10 of

BS EN 1634-3: 2004.

6.1. Pre-test procedure §

] O

The doorsets wege opened to an angle of at least 30° and closed 10 times to ensure the assembly

BS EN

operates no jor to the test.
The re tches of the doorsets were measured in accordance with Clause 10.1.2 of
1 -3: 2004 as shown in the table below.

Door Leaf
Doorset
(Floor Spring)
Arm distance Retention force
1 1,000 mm 300N

The lengths of gap and the clearance between the fixed and moving components of the doorset were
measured as shown in appendix A, Figures 3 of this report.
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.
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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) Doorset was mounted with one of the face towards the test chamber:

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

i) Determine the total leakage rate at ambient temperature; \

iv) Determine the total leakage rate at medium temperature; an%V

v) Determine the leakage rate through the apparatus y supporting or associated
construction at medium temperature;

6.4. Test conditions &

The temperature in the test chamber was contrell be lower than 30 °C before the start of the test.

The leakage rates through the test cha l%ny supporting or associated construction and the

total leakage rate at ambient temper nr%essure differences of 10 Pa, 25 Pa and 50 Pa were

measured. The leakage rates wi easured while the pressure difference was maintained for 2
minutes.
The temperature of the test ch r was raised to medium temperature (200 °C) in 30 + 5 minutes at

neutral pressure as st% ause 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 IeakagQ edium temperature at pressures differences of 10 Pa, 25 Pa and 50 Pa were

measured.
minutes.

akage rates were measured while the pressure difference was maintained for 2

T: +852 2807 0930 F: +852 2662 6105 . fire@red.com.hk W: T
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7 RESULTS
When tested in accordance with BS EN 1634-3: 2004, 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 doorsets were summarized in Table 2 of Appendix C.

Door type: Double-acting, single-leaf, glazed doorset
Door opening size: 1,160 mm (wide) by 2,605 mm (high)

Leakage rate Qspec 5 Linear leakage %(:; s
(m®/h) at pressure " (m*h/m) at pressu :
Test| Temp Criterion V Criterion

difference of diff
(m?/h) (m3/h/m)
10 Pa | 25 Pa | 50 Pa 10 25 Pa
Ambient | 3.13 | 533 | 8.08 <20 \0.49 0.84 <3.0
2 | Medium | 475 | 580 | 9.77 <20 N/A N/A
.
The performance criteria of the smoke |g@Kage“pate (Sa) and (Sm) as mentioned in the

BS EN 1634-3: 2004 shall be referenced to @ 01-2: 2007 + A1: 2009 where

(a) Smoke leakage (Sm) — when the %\ leakage rate measured at both ambient temperature and

u
200°C and up to a pressures oes not exceed 20 m¥h for a single-leaf doorset;
(b) Smoke leakage (Sa) - njithe maximum leakage rate measured at ambient temperature, and at a

pressure of up Pa only, does not exceed 3 m®h per meter length of gap between the fixed and
movable cor@ ts"of the doorset, excluding leakage at the threshold.

According to&pen‘ormance criteria as given in BS EN 13501-2: 2007 + A1: 2009, it can be concluded
that the tested single-leaf doorset satisfied both the S. and Sy, requirements.

8 POST-TEST OBSERVATION
The doorset was able to open manually after the test. All the smoke seals remained intact in position

without deterioration.

T: +852 2807 0930




Test Report No.: R21H02-2A

E Page 10 of 24
Fite and Facade (onsultants

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.
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APPENDIX A - PHOTOS AND TEST RECORD

————

Photo 2: Exposed face of Doorset after the test.
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Photo 4: Fire & smoke seal arrangements at the head of door frame
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Photo 6: Fire and smoke seal at the vertical edges of the door leaf
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Photo 7: Fire and smoke seal at the @e door leaf

Photo 8: Fire and smoke at the bottom edge of leaf.
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Furnace thermocouples

v Pressure probe

750 mm

(The illustration not to scale)

Figure 1 — Locations and reference numbers of furnace thermocouples.
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(The illustration not to scale)

Figure 2 — Locations and reference numbers of displacement measurement.
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3.0 4.0
(3.0) (4.0)

5.0 5.0
(5.0) (5.0)

8.0 <§

(8.0) ¢

(6.0) s ‘: (5.0)
Q (2.0) (3.0)

(The illustration not to scale)

Length of clearance Jamb edges | Top edge Bottom Total
(mm) (mm) edge (excluding the bottom edge)
(mm) (mm)
Side A | 2,608 | 2,610 1,165 1,165 6,383
Doorset
SideB | 2,608 | 2,610 1,165 1,165 6,383

Figure 3 — Doorset clearance gap in mm, measured from opening face.

(Measurements from closing face are in brackets)
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200 — B - ~

180 P 7o-
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140 77—+ : —

20—y -

Temperature degree C

50 a0

Flgure 4 Test chambel\er ure of Doorset (Medium Test)

erature Test of Doorset

Time ,.\)v Temperature (°C)

(mins) F1 F)'@ F3 F4 F5 F6 F7 F8 F9
1 30 30 30 30 30 30 30 30 30
5 5 1 65 58 61 61 56 61 60
10 % 85 89 80 84 83 78 84 83
15 1 118 126 112 118 116 109 119 118
20 139 153 164 145 154 150 141 156 154
25 161 180 191 172 181 177 168 183 182
30 183 206 | 218 194 | 205 | 200 189 | 209 | 208
35 177 198 | 206 190 199 197 182 201 202
40 172 191 197 183 191 190 176 194 195
45 173 190 196 181 190 189 176 191 192
50 171 189 196 181 190 189 177 192 192
53 172 186 195 175 187 190 174 187 190

Figure 5 — Temperature measured by individual thermocouples
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APPENDIX B — OBSERVATION

Table 1 - Ambient and Medium Temperature Test

Time
mi ) Observation
min.sec

Ambient Temperature Test
00.00 |All the door gaps were sealed with pressure sensitive tapes. !
an

00.01 |Measurement of leakage rates through apparat d \supporting
construction started. UV

07.20 |Measurement of leakage rates through app . and supporting

construction ended and removed the pressure sensitiVe tapes.

10.30 |[Measurement of total leakage rates starteds
18.20 |Ambient temperature test ended \)\

Medium Terr&at Test

00.00 |[Setup of displacement transduc Qg}pleted and heat up of the test chamber

cavity started.

30.00 |[The mean temper f the test chamber reached 200 °C, no further
significant chaanng specimen was observed.

30.10 Measuremin}\fga\(eakage rates started.

38.60 Measurem%@ total leakage rates ended

38.70 |T or gap;were sealed with pressure sensitive tapes.

45.50 %ent of leakages rate through apparatus and supporting
ruction started.

52.10 “YTest ended.

Post-test observation

1. The doorset was able to open manually after the test.

2. All smoke seals remained in position with slight deterioration.

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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APPENDIX C — DATA RECORDED DURING THE TEST

Table 2 - Deflections of the specimen after the measurement of Quta during the medium temperature test, as

viewed from the unexposed face.

Location

Deflection

Ambient Me@

D1

D2

D3

D4

D5

D6

Jo -
% 1

N

Positive deflections indicate movw%@ the test chamber (see also Figure 2 for the locations).

&
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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 Door Frame Section
Overall dimensions :1,280 mm wide by 2,850 mm high.*
Section sizes 1565 mm wide x 80 mm thick *
Construction :The frame of transom panels was constructed by 25 mm wide by 50 mm
deep by 2mm thick and 50 mm by 50 mm by 2 mm thick G.M.S. hollow
sections and the door leaves was constructed by a 50 mm wide by 30 mm
deep by 2 mm thick G.M.S. hollow sections.%:low sections were
sandwiched by 1 layer of nominal 12 mm thiek fire rated board, 1 layer of
nominal 1 mm thick mild steel cladding at ides”™*
Cladding :1.2 mm thick mild steel.* Q
Fixing method to :By 2 nos. of M10 by 80 mm long anchor bolts at 500 mm spacing max.*
surrounding frame ,\g
2 Door Leaves N
Overall dimensions 21,160 mm wide by 2, n}gh by 60 mm thick*
Sizes of hollow :30 mm (D) x 50 %mm thick GMS hollow.*
Construction :Hollow section m rk sandwiched by 1 layer of nominal 12 mm thick fire
‘rated boa@e of nominal 1 mm thick mild steel cladding at both sides.
Glazaﬁﬂ mm thick “Protech” insulated glass*
3 Fire Rated Boards v
Brand : ee
Material :Calcium silicate board.
Thickness %12 mm*
Density QQ 1,000 kg/m?.
Fixing metho Sandwiched the hollow sections on both sides and fixed by M5 mm x 90 mm
long self-tapping screws at 500 mm c/c on both sides.*
Notes: * Verified on site by RED. # As shown on the test construction.
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ltem Description
4 Glazing Panel
Brand & Model :Protech#
Nominal thickness 125 mm
Glass composition :4.5 mm thick clear glass + 16 mm interlayer + 4.5 mm thick clear glass
Aperture sizes :Door leaf: 1,060 mm wide by 2,505 mm high*
Transom Panel: 1,220 mm wide by 145 mm high*
Vision sizes :Door leaf: 1,000 mm wide by 2,445 mm high*
Transom Panel: 1,160 mm wide by 95 mm high*
Fixing method :Sandwiched by 12 mm thick fire rated board and 3 mm'“hick ceramic tape. #
Reference :6 mm thick calcium silicate board was forA x{d.*
5 Glazed Panel Sealant Q\
Brand - Jiaodiaozhe
Type :JJZ-995
Applied location :In between the beadings a azed panel
6a [Intumescent Fire and Smoke Seal
Brand :Fan Qiu %
Model :FQ-CZ-2004 \%
Type :Double fli t the centre of the seal
Sizes 20 m 4 mm thick intumescent body with 4 mm high flippers at the
i
Applied location . of seal at the reveal of the door frame*
6b  |Intumescent Fir Smoke Seal
Brand @Fan Qiu
Model QQ :FQ-CS-2004
Type :Flippers at the side of the seal
Sizes 120 mm wide by 4 mm thick intumescent body with 4 mm high flippers at the
side™
Applied location 1 no. of seal at the top and vertical edges of door leaf*

*and # refer to page 21
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Item Description

6¢c Bottom Smoke Seal

Brand :Fan Qiu
Model :FQ-CD-2004
Type :Flippers at the side of the seal
Overall sizes :20 mm wide by 4 mm thick intumescent body with 8 mm high flippers at the
side*
Applied location 1 no. of seal at the sill of the door leaf*
7 Floor Spring \
Brand :Dorma#
Mode! BTS-75V %\/
Overall sizes :308 mm by 105 mm by 60 mm depth. (\
4

8a |Lockset
Brand :Gamma. %
Model :ML-532 Q
Overall Sizes 1124 mm by 19 mm by A

Applied location :Bottom corner of | f.
Status Unlocked and %#

8b  Lockset
Brand :Gam %
Model D % :
Applied location ‘Wi of both door leaves
Status :Unlocked and unlatched.#

9 Electronic Lo %
Brand QQ ‘HIKVISION.#
Model :KAT108
Overall sizes 205 mm by 35 mm by 42 mm
Applied location :Head of door frame, above left door leaf #
Status :Unlocked.#

10  [Surface Mounted Handle
Sizes :50 mm by 50 mm by 2,200 mm
Applied location :Both sides of both door leaves.#

* and # refer to page 21
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ASSESSMENT REPORT ON THE FIRE RESISTANCE PERFORMANCE

OF A FIRE RESISTANT GLASS DOORSET

1.0

2.0

2.1

Introduction

This assessment report represents an appraisal of the expected performance of a fire resistant glass
doorset, when incorporating variations in design and materials. The reference doorsets were tested
according to BS EN 1634-1: 2014 + A1: 2018 stated in the following sections and met the required fire
integrity and insulation for door leaf / door frame and glazed panel.

integrity of 119 minutes and insulation of 106 minutes. The test resu ted in test report R20L41-
2A.

1.1 A double-acting, Unequal double-leaf, glazed doorset with transo§ d side panels achieved a fire
Reference has been made to BS EN 15269-5 : 2014 for the
hinged and pivoted metal framed glazed doorset and BS ENN]
application of fire test results for glazed constructions in @

xtended application of fire test results for
254-4 : 2008 + A1 : 2011 for the extended
eparation of this report.

Requirement COC )
The assessment made in this report@on the following provisions;

2.1.1  The structural openings h the glass doorset is fixed is capable of supporting the
doorset without detriment, g inutes duration of a fire test.

2.1.2 The proposed doorsetsshall be of similar construction to the doorset subject to the full fire
test, except in thos jous design options or modifications stated in this assessment report.

213 Thec gaps between the leaf and frame shall not exceed the specified tolerance in
the reference reports.

2.1.4 The doorset shall be in the closed position.
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ASSESSMENT REPORT ON THE FIRE RESISTANCE PERFORMANCE

OF A FIRE RESISTANT GLASS DOORSET

3.0 Supporting Data

3.1

The following report summaries are provided for information only, and reference shall be made to
complete copies of the reports for full specifications.

R20L41-2A

Fire resistance test conducted in accordance with BS EN 1634-1: 2014 12018 on a double-acting,
unequal double-leaf glazed doorset with side and transom panels.

A specimen of double-acting, unequal double-leaf glazed doorset with'Side and transom panels had been
subjected to a test in accordance with BS EN 1634-1: 2044 % A1: 2018 in order to determine its fire
resistance performance. As requested by the test sponSorithe specimen was mounted within concrete
lined specimen holder by test sponsor such that the deor feayes were swinging towards or away from the
heating conditions. The doorset was asymmetrigal andyonly one side of the specimen was tested, in
which the fire side was determined by the test sponsSor;

The specimen had overall dimensions of 3,400mm wide by 3,200mm high. It was comprised of a double-
acting, unequal double-leaf glazed doersetwith three (3) nos. of transom panel and two (2) nos. of side
panels. It was comprised of totally # hos. of glass panes, namely panes 'A' to 'G' (refer to photo 1). The
leaf door leaf was with sizes of 1,%60fm wide by 2,605mm high and the right door leaf was with sizes of
560mm wide by 2,605mm high. 'Both door leaves were hung to the door frame by 'Dorma’ floor springs.
The frame of transom and sidePariéls was constructed by 30mm by 50mm by 2mm thick and 25mm by
50mm by 2mm thick G.M.S. holiéw sections and the frame of door leaves was constructed by 50mm by
30mm by 2mm thick«G.M.S. hollow sections. All hollow sections were sandwiched by 1 layer of nominal
3mm thick ceramigtap&,, 1 Tayer of nominal 12mm thick fire rated board and 1 layer of nominal 1mm thick
stainless steel gfaddinglat both sides.

All panes were of hominal 25mm thick 'Protech' insulated glass. Pane 'A’ was with vision sizes 1,000mm
wide by 2,400mm high. Pane 'B' was with vision sizes of 400mm wide by 2,400mm high. Pane 'C' was
with vision sizes of 1,020mm wide by 2,560mm high. Pane 'D' was with vision sizes of 1,020mm wide by
450mm high. Pane 'E' was with vision sizes of 1,710mm wide by 450mm high. Pane 'F' was with vision
sizes of 400mm wide by 450mm high. Pane 'G' was with vision sizes of 400mm wide by 2,560mm high.
One (1) no. of intumescent fire seal with sizes of 20mm wide by 4mm thick was installed each jamb and
head of door frame and four edges of both door leaves. A lockset was installed at bottom corner of leaf
door leaf, top corner of right door leaf and meeting edge of left door leaf. A flush bolt was installed at top
and bottom of right door left. An electric lockset was installed at the head of door frame, above left door
leaf. A surface mounted hand was installed at both sides of both door leaves. A free edge was applied to
the left vertical edge and infilled with mineral wool. The doorset was unbolted, unlocked and unlatched
during the test.
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ASSESSMENT REPORT ON THE FIRE RESISTANCE PERFORMANCE
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3.1 R20L41-2A

The specimen satisfied the performance requirements specified in BS EN 1634-1: 2014 + A1: 2018 for
the following periods:

Integrity : \
114 Minu

Cotton Pan
Gap Gauge 119 Mi failure)
Sustained Flaming 119 (No failure)
Insulation (11 doorset excluding transom and side panels ) Minutes
Insulation (11 transom and side panels) : Q inutes

The test was discontinued after a heating perio ofNinutes.

Test Date . 22nd January, 2021 >
Test Sponsor : HK Pro-Tech Fire Prevention Building Materials Ltd.

O
AN

&
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4.0 Proposal

It is proposed to evaluate the fire resistance performance of fire resistance glass doorset of the
same general construction as the sample tested in test reports R20L41-2A. And it's proposed all the
glazed panel on door leaves, transom and side panel which achieved fire integrity and insulation of
30 and 60 minutes. The assessment is based on the actual data obtained from the sample
subjected to the full test shown in that report.

The construction shall remain essentially unchanged with the fol \é)ﬁon.

4.1 The Unequal double leaf doorsets may be altered to diffe construction of side transom &
panel arrangements.

4.2  Dimension of the door leaf may be increas\g
4.3  Size of transom panel and glazed pa %

4.4  The doorset that assessed on % 7, left, right side or both side may be connected to
side panel.

45  The proposed doorset %ith or without lockset on door leaves

4.6  After the doorset alc?to particular doorset arrangements stated in Clause 5.4 a transom
may be add on those :oorset shown in Figure 2.

47  Material o% dding may be altered, and on top of the cladding decorative facing may be
added.

4.8  Alternative of building hardware manufacturer. The brand of the building hardware mentioned
on test report R20L41-2A may be altered with same size and same material.

4.9  Shape of the door frame and meeting edge may be altered.
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4.0 Proposal

4.10 Alternative of the hinge.
411 Threshold / Sill/ Frame member to the bottom of the frame. (Figure 6)
4.12 Appraisal to BS 476 -22 : 1987.

413  With the glazed structure tested in our reports R20L41-2A: oposed construction may
be repeated when installed in a rigid construction.

414  Glazed panel with different arrangement may<be\produced independently and fulfill the
requirement of BS EN 1364-1: 2015

415 Fire and smoke seal with fins may be N by flat type of fire and smoke intumescent
seals and support to BS 476 -22 : 1987. %

osed to fire sources.

4.16  All of above assessed items o @34—1 : 2014 may be applied to BS 476 -22 : 1987.
4.17 Both side of the doorset r%%

418 The proposed fire resistange doorset may be used as smoke control performance doorset
as the reference doorset %JC ion as same as the construction stated in smoke performance
1 -2A.

reports R21H02-1A and R

The purpose of Zessment is to provide a stated opinion on the probable effect on the fire
insulation andfintggiity of the proposed change to doorset if subjected to the fire test stated in BS
4 + A1: 2018.
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ASSESSMENT REPORT ON THE FIRE RESISTANCE PERFORMANCE
OF A FIRE RESISTANT GLASS DOORSET

5.0 Discussion

As shown in test report R20L41-2A. the glass doorset, incorporated a side panels, transom, over
panel, was tested according to BS EN 1634-1 : 2008, met the required fire integrity and insulation
requirements (Classification I1).

When the materials and design of the tested timber doorset maybe%wed with the following
variations, it is expected that the proposed doorset will also meet thesabove mentioned fire integrity
and insulation or the low fire integrity and insulation requirements E’gWGtion [1).

5.1 The Unequal double leaf doorsets may be altered to d|
panel arrangements.

onstruction of side transom &

When the doorset was tested, the double door |
construction arrangements. with accordance of E
doorset arrangements of side panels and trans
proposed glazed door configuration may be

leaves doorset, with or without transom p I
leaf doorsets altered to different constru\ iy

truction may be altered to different

-5:2014 (E) - Annex B with particular

his case of test report R20L41-2A, the

smgle door leaf and unequal double door

re 1 shows the arrangement made for Double
ngements
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OF A FIRE RESISTANT GLASS DOORSET

5.2 Dimension of the door leaf may be increased.

The dimensions of door leaf is permitted to be changed with certain limitations but the variations are

dependent on product type and the length of time that the performance criteria are fulfilled. An

extended time to the test period shall be fulfilled to BS EN 15254-4:2008+A1:2011. The samples

tested in test R20L41-2A fulfilled the performance criteria of overrun requgement stated in BS EN
ti

15254-4:2008+A1:2011. The following table 1 shows the information rela
performance criteria.

o the test periods and

st ) d Performance
Test Report Dimension of Door Leaf ~ Critsria Fulfilled
C ation Extended for at Least
(\ i Time (minutes)
2460mm x 1060mm x 25m \J
R20L41-2A 60 106 66
2460mm x 460mm x 2%
Table 1 Information relating to the test Xd performance criteria for door leaf
It is expected that the size of a% tioned tested door leafs are permitted up to : --
- 20% height
- 20% width
- 21% area %
The maximumgper, ble dimensions are shown on the table 2
Maximum Permissible Dimension Maximum
Test Report Dimension of Door Leaf - - Allowance Area
Height Width Extended Area (mm?)
(mm) (mm) (mm?2)
2952 1068 3152736
2460mm x 1060mm 3155196
2480 1272 3154560
R20L41-2A
2952 463 1366776
2460mm x 460mm 1369236
2480 552 1368960

Table 2 Maximum permissible dimension of door leaf

The copyright of this document is owned by Fugro Technical Services (Guangzhou) Limited. It may not be reproduced except with prior written approval from the Company.

GZ114/0318




FUGRO TECHNICAL SERVICES (GUANGZHOU) LIMITED

No.6, Nongye Gongsi Road, Tel : +86-20-3482 8832

Caotang, Hualong, Panyu, Fax 1 +86-20-3482 8831

Guangzhou, China E-mail : ftsgz@fugro.com

Postal Code : 511434 Website : www.fugro.com
Client Ref. - Page 8 of 20
Report No. : G22094FU226119

ASSESSMENT REPORT ON THE FIRE RESISTANCE PERFORMANCE
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5.3 Size of transom panel and glazed panel

The dimensions of transom panel and glazed panel are permitted to be increased with certain
limitation with BS EN 15254-4 : 2008 + A1 : 2011 but the increase is only allowed provided the length
of overrun time in the following table 3. The distance between the edge of glazing and the perimeter
of the door leaf is not decreased. The table 3 shows the information relating to the test periods and
performance criteria. &

(‘@Mmm) Criteria for
Test Report Dimension of Panel

Overrun Time

Classifieation Extended (minutes)
Q‘ Time Time
Pane C Side Panel \
2620mm x 1080mm h
Pane D Tr
R20L41-2A 60 106 66

c\@ X 1770mm x25mm
Pane F Transom

510mm x 460mm x25mm
QQ Pane G Side Panel

2620mm x 460mm x25mm

Table 3 Information relating to the test periods and performance criteria for transom panel
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The samples tested in test report R20L41-2A fulfilled the performance criteria in overrun requirement
stated in BS EN 15269-5 : 2014.

It is expected that the size of above mentioned tested door leafs are permitted up to : --
- 20% height

- 20% width

- 21% area (maximum extended are when both height and width are increased)

The maximum permissible dimension are shown on the table 4

Maximum\Permissible Vision Size Maximum
. . \ Allowable
Test Report Dimension of Panel N\
° P Heighty| Width |Extended Area Area
(), (mm) (mm?) (mm?)
Pane C Side Panel g" 31-44 1089 3423816
i 3423816
2620mm x 1080mm x 25mm . 2641 1296 3422736
Pane D TransOm ./ 612 1089 666468
‘ 666468
510mm x 10§0mn‘w_2'5fnm 514 1296 666144
Pane & Fransom 612 1784 1091808
R20L41-2A ) » \ s 1092267
510r_n:m 'ijﬁmm X 25mm 514 2124 1091736
“Pang F Transom 612 463 283356
283866
;@510mm X 460mm X 25mm 514 552 283728
\ Pane G Side Panel 3144 463 1455672
1458292
2620mm x 460mm x 25mm 2641 552 1457832

Table 4 Maximum permissible dimension of transom panel

5.4 The doorset that assessed on Clause 5.1, left, right side or both side may be connected to
side panel.

It's possible for the unequal double door leaves, equal double door leaves and single door leaf
doorsets to be connected to side panel, since the reference doorset stated in the test report of
R20L41-2A had been tested with both side with glazed panel and met the requirement of the
resistance glass doorset, plus with accordance of EN 15269-5:2014 (E) - Annex B with particular
doorset arrangements of side panels and transoms, Therefore the doorset without side panels of the
proposed door shall be as good as the original reference doorset stated in our test report R20L41-
2A provided the design, fixing method, supporting construction and construction of the doorset shall
be maintained.
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5.5 The proposed doorset may be with or without lockset on door leaves

With evidence of fire resistance performance report R20L41-2A , both kind of the lockset (normal
one and magnetic unlocked and unlatched. Therefore it's possible to remove the lockset on door
leaves providing the door leaves shall be operable and any remaining holes adequately covered.

5.6  After the doorset altered to particular doorset arrangements stateﬁ\Clause 5.4 a transom
may be add on those doorset as shown in Figure 2.

After the doorset altered to particular doorset arrangements sta
EN 15269-5:2014 (E) - Annex B with particular doorset arrange

transom may be added on top of the proposed unequa

leaves and single door leaf doorsets to be connected
design, fixing method, supporting construction and ﬂ on of the doorset shall be maintained.

Max: 2052mm

Cr

A»

o

N\

lause 5.1. with accordance of

of side panels and transoms, a

ouble door leaves, equal double door
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5.7 Material of the cladding may be altered, and on top of the cladding decorative facing may be
added.

With accordance of BS EN 15269-5 : 2014 for the extended application of fire test results for hinged
and pivoted metal framed glazed doorset test report R20L41-2A of the glazed doorsets satisfied the
requirements of the fire resistance performance. Therefore, it's possible to add G.S.M. cladding,
also decorative facing material like wall paper, paint, fire board, MDF board,\plywood may be added
on leaf up to 1.5mm; marble, ceramic, tile, glass and mirror may be _added oh leaf as well but that
the alternative thickness does not add more than 25% to the weight“ef\thé door leaf providing the
design, fixing method, supporting construction and construction gfthe.doorset shall be maintained.

Decorative laminated sheets and timber veneers less than.or up t6™1.5mm thickness may be added
on the face of the leaf and / or frame. The materials of deegrative laminated sheets may be altered
to stainless steel, aluminum, mild steel, timber or mild §te&l with paint coating.

Decorative surface coverings of the glazed beadstmay be added. The covering material shall
achieve at least Class A2 when tested according™6,EN 13501-1 or tested with reference test data
that it does not negatively affect the fire performarice. The additional coverings shall not adversely
affect the fire resistance performance, ofithe +fife resistant glazed element. The fixing method of
coverings shall be same as tested.

5.8  Alternative of building hardwafe manufacturer. The brand of the building hardware mentioned
on test report R20L41-2A may, be altefed with same size and same material.

With accordance of extended, application of BS EN 15269-5 : 2014 test report R20L41-2A of the
glazed doorsets satigfied the requirements of fire resistance performance of fire resistance glass
door. It's possiblege.alterthe building hardware mentioned on test report R20L41-2A such as floor
spring, locksetmagnati¢ lockset and surface mounted handle to another brand provided the size,
material and the gosition of the hardware are the same, and providing that the alternative brand is of
the same type complies with the relevant product standard, is suitable for use on the original doorset
and has passed a full size fire test according to EN 1634-1 or a small scale fire test to EN 1634-2,
and the alternative building hardware shall be representative of the proposed doorset construction
and for the required classification period. Also providing the design, fixing method, supporting
construction and construction of the doorset shall be maintained as tested in test report R20L41-2A.

5.9 Shape of the door frame and meeting edge may be altered.

It is possible alter the shape of the door frame to be extended in accordance with extended
application of BS EN 15269-5 : 2014 providing the door frame does not project beyond the face of
the supporting construction more than tested. Also the dimension may be increased as shown in
(Figure 3 & 4).

The glazed metal frame section are permitted to be increased with certain limitations but the
variations are dependent on metal frame performance criteria are fulfiled section 7.2.3 in BS
EN15254-4 : 2008 +A1 : 2011.The samples tested in test report R20L41-2A fulfilled the performance
criteria in requirement stated in BS EN15254-4:2008 +A1:2011.
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Section of metal frame may be changed provided that it can be demonstrated that :

- axial stress levels in the vertical elements and the bending stress in horizontal elements are not
increased in the cold state;

- HP/A factor for the frame and bead is not increased, described in Figure 3.

- depth of the section is not reduced, described in Figure 4. \

- wall thickness and number of chambers in the frame are not be r@
O

Fire e)@a

Figure 3

Key

HP = Heated perimeter [mm]
A = Heated cross section [mm?]

|
\ / / .
. i1 ] Figure 4

A
\
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For the propose door drawing on Figure 5, the shape of the meeting edge is small fillet edge which
is similar to the reference reports R20L41-2A, we expected the fire resistance performance would be
satisfied the requirements of BS EN 1634-1 : 2008, therefore the shape of the meeting edge may be
altered to a small fillet edge shown in Figure 5 provided the design, fixing method, supporting
construction and construction of the doorset shall be maintained.

Q Figure 5
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5.10 Alternative of the hinge.

With accordance of extended application BS EN 15269-5 : 2014, it's possible to altered the hinge to
different type and material, in this case it's possible to installed as surface mounted bullet hinge will
be added on the glass doorset providing the component has been tested in a full scale or small scale
test and providing any intumescent seal, the position and type of fixing shwnain as tested.

5.11  Threshold / Sill / Frame member to the bottom of the frame. ( re 6

With accordance of extended application BS EN 15269-5 : 201 ossible to add or threshold /
sill made of metal or A1 materials or frame member of identical ruction like the upper member
of the door frame providing the door leaf is adapted in the same way, also providing fixing method,
supporting construction and construction of the doors maintained as tested in test report
R20L41-2A. Q

a ‘
| '_" v,
. Il 4 -
S - | P ‘(// v | ‘ I.j',‘
5 A 3 | )

\ ‘ i I T~ a ‘ s
] 3 A-
= F A

", 5 ~ /

b ~

—— (/N
\ "4

| N I
1 ] und | b =
JF - FEL . \'-;1“ : FrL "_\.‘M__‘_ FFI
. = e = v
Single leaf with bottom frame Double leal with bottom frame Unequal leaf with bottom frame
double-swing double-swing

Figure 6
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5.12 Appraisal to BS 476 -22 : 1987
The test methodology of the BS EN 1634-1 : 2014 and BS 476-22 : 1987 are essentially very similar.

The standard temperature / time of both tests, and the number and type of thermocouples used to
control the furnace temperature are same. Plate thermometers are employed to measure the
temperature of the furnace in BS EN test methodology, which may cause the, temperature inside the
furnace to be higher than the test temperature when using the BS tes{ methad.

The pressure gradient of both tests is same. The furnace pressuretiinthe BS EN test was controlled
by the neutral pressure plane at 500mm above notional floor levek.This will cause a similar or higher
pressure conditions than the test pressure required by BS“476-22 : 1987, which requires a neutral
pressure plane established at 1000mm above the doogthrasheld.

The failure criteria in terms of "integrity" and linsulation” in both test standards are same. The
number of measurement locations for maximumstemperature rise using the BS EN test is greater
than the number required when using the BS test,

Since the test methods are very similaty, it 9§ proposed that the doorsets, tested under the reports
R20L41-2A, would achieve similar gnbetigrresults if they are to be subjected to a fire test to BS 476-
22 : 1987. Therefore For both \BS{EN"1634-1 : 2014 and BS 476-22 : 1987 would support the
reference report R20L41-2A to\achieVe fire rating of 30 minutes and 60 minutes of fire integrity and
insulation.

5.13  With the glaZé&f‘;structure tested in our reports R20L41-2A. The proposed construction may
be repeated whenfifistalled’in a rigid construction.

It is possible to'alter the glass door leaf construction to a glass panel construction the same as glass
side panel stated in reports R20L41-2A. The construction of the glass doorset construction and the
glass panel shall be the same as the tested panel, including the installation method, position and
number of used intumescent seals.

It is possible to repeat the installation of each proposed glazed construction with or without transom
when fixed to a masonry, concrete or adequately protected structured steel work supporting structure
(The repeated installation may be allowed to be the patterns described in Figure 7 & 8). All
supporting structures between each glazed shall be capable of providing the required 120 minutes
integrity and insulation fire performance. It shall be able to effectively support the purposed glazed
construction without detrimental effect. The installation method of the proposed glazed construction
shall be the same as that tested.
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5.14  Glazed panel with different arrangement may be produced independently and fulfill the

requirement of BS EN 1364-1 : 2015

It's possible to altered the door leaves construction to form a glazed panel construction because the
doorset incorporated door leaves is more onerous during the fire resistance test by comparing with
the same doorset without door leaves replace by glazed panel, and the doorset door leaves
replaced by glazed panel is considered to present a similar or reduced level of risk. Therefore the
proposed doorset door leaves replace by glazed panel to form a glazé all construction shall be as

fixing method and supporting construction shall be maintained.

good as the original reference doorset stated in our test repo‘
be altered to glazed panel to form a glazed panel construction. (seeFigure 9)

@

ey

-2A provided the design,
cfore the reference doorset may

-
it

Figure 8

R
i

Fixed Glazed Panels Two Section ixed G ane Section

5.15 Fire and smoke seal with fins may be replaced by flat type of fire and smoke intumescent

seals and support to BS 476 -22 : 1987.

It's possible to altered Fire and smoke seal with fins to flat type of fire and smoke intumescent seals
without fins on reference door R20L41-2A since the function of the fins is prevent the smoke and fire
and smoke intumescent seals without fins would do the same function. and since on clause 5.12
already assessed BS 478-22 1987, therefore Fire and smoke seal with fins may be replaced by flat
type of fire and smoke intumescent seals provided the position of the seal and fixing method will be
as same as the reference report R20L41-2A.
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5.16  All of above assessed items on BS EN 1634-1 : 2014 may be applied to BS 476 -22 : 1987.

Since we had already assessed on clause 5.12 the test methodology of the BS EN 1634-1 : 2014
and BS 476-22 : 1987 are essentially very similar but the test methodology of the BS EN 1634-1 :
2014 is onerous than BS 476 -22 : 1987, we would expect the proposed door fire test if they are to
be subjected to BS 476 -22 : 1987 to have a similar results, therefore thg assessed items in this
report may be applied to BS 476 -22 : 1987.

5.17 Both side of the doorset may be exposed to fire sources. %V

Since the both sides of the doorset of reference test report of R2®1 -2A are identical, we assumed
the other side of the doorset would achieved same a fire integrity of 119 minutes and
insulation of 106 minutes, same as the original side of; t door.

5.18 The proposed fire resistance doorset m t&ed as smoke control performance doorset as
the reference doorset construction as sa %\e construction stated in smoke performance
reports R21H02-1A and R21HO02-2A. %

When the construction, material ng method, smoke seal and fire seal are of reference
smoke control performance doo %1 reference Fire resistance performance doorset are identical
with the proposed doorset h both smoke control met the requirement of Sm and Sa smoke
leakage value, and fire res e had met the requirement of the fire integrity and insulation, we
would expected the 3ropos doorset may be used as smoke control performance and fire

For the proposed doorset may be % smoke control performance and fire resistance door.

resistance door whe identical to the drawing provided by client.

<<Q
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6.0 Overall performance

6.1 The proposed fire insulation glass doorset designs are based on the information from the fire test
specimen results allowing for the variations in the design and construction and taking into account
the requirements indicated in section 5 of this assessment report.

6.2 The glass doorset designs described in the test report R20L41-2A e been positively assessed
for integrity and insulation performances of 30 minutes and 60 mi

7.0 Conclusion %
If the fire resistance glass doorset, as described i QZZOLM-ZA had been varied as described
in section 6.1 then the resulting glass doors ould be expected to attain 30 minutes and 60
minutes of integrity and insulation of the ort'% em when tested in a similar manner.

8.0 Declaration by the client @
Client : HK Pro-Tech Fire Preye bBuilding Materials Ltd.

8.1 We confirm that the component‘or element of structure, which is the subject of this assessment, has
not to our knowledg @; en subjected to a fire test to the standard against which this assessment is
being made. Q

8.2 We agree to withdraw this assessment from circulation should the component or element of
structure be the subject of a fire test to the standard against which this assessment is being made.

8.3  We are not aware of any information that could adversely affect the conclusions of this assessment.

8.4 We agree that should we become aware at any future date of any of the above information we will
request Fugro Technical Services (Guangzhou) Limited to withdraw this assessment report.

Name : HK Pro-Tech Fire Prevention Building Materials Limited

Signed : C‘&c/ C%uw,f

v
For and on behalf of : Eric Cheung (General Manager)
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9.0 Validity

9.1 This assessment is issued on the basis of test data and information at the time of preparation. It is
recommended that this assessment is valid for a period of five years.

9.2 This assessment related to those aspects of design, materials and struh%sn the fire resistance
performance. It is not a complete specification for a purpose and long-team serviceability.

9.3 This assessment report is invalidated if assessment of variati@ er than those started in this

report are included. %
Reviewed by \N CW“’@

Chan Chun Wai, lva
Manager (Product ] boratory)

Issue Date : 17 October 2%6

&

**End of Report™
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OF A FIRE RESISTANT GLASS DOORSET

1.0

2.0

2.1

Introduction

This assessment report represents an appraisal of the expected performance of a smoke control
resistant timber doorset, when incorporating variations in design and materials. The reference
doorsets were tested according to BS EN 1634-3: 2004, stated in the following sections and met the
required fire integrity and insulation for door leaf / door frame and giazed%,

1.1 A double-acting, double-leaf, glazed doorset with a glazed %\? overhead glazed panel
1

achieved a maximum leakage rate of 11.60 m®h at 50 Pa pressure n outward and inward face
at ambient temperature. The test results are stated in the test r HO2-1A.

1.2 A double-acting, single-leaf, glazed doorset achi
50 Pa pressure to open outward face at ambient temp

report R21H02-2A. \

1.3 A double-acting, Unequal double-leafsglaZed)doorset with transom and side panels achieved
a fire integrity of 119 minutes and insulatj n% minutes. The test results are stated in test report

maximum leakage rate of 8.08 m*h at
. The test results are stated in the test

R20L41-2A.
Reference has been made to BS 9-20 : 2009 for the extended application of fire test resuits
for timber doorset in the preparat his report.

Requirement Q\
The assess in this report is based on the following provisions;

2.1.1  The proposed doorset shall be of similar construction to the doorset subject to the full
smoke control test, except in those various design options or modifications stated in this
assessment report.

2.1.2 The clearance gaps between the leaf and frame shall not exceed the specified tolerance in
the reference test reports.
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OF A FIRE RESISTANT GLASS DOORSET

3.0 Supporting Data

3.1

The following report summaries are provided for information only, and reference shall be made to
complete copies of the reports for full specifications.

R21H02-1A

Smoke control test conducted in accordance with BS EN 1634-3:.20046n double-acting, double-
leaf, glazed doorset.

A specimen of double-acting, double-leaf, glazed doorSet had been subjected to the tests in
accordance with BS EN 1634-3: 2004, in order to determinesthe smoke leakage (Sa and Sm) from
one side to the other under the ambient and mediumtemperature at pressure differences of 10 Pa,
25 Pa and 50 Pa. As requested by the test sponsog the”specimens were mounted within concrete
lined specimen holders and the fixing details were as shown in the test sponsor's drawings (see the
appendix). Since the specimen was symmeifrical in/design, therefore only the leakage rate from the
closing face to the doorset was measure@

One doorset had been submitted by the\test sponsor had the overall dimensions of 1,845mm wide
by 2,850mm high by 80mm frameghigkness. The doorset incorporated of two unequal-width door
leaf with sizes of 1,160mm wide by 2/605mm high and 560mm wide by 2,605mm high, respectively.
The thickness of the door leavewds 60mm thick. The doorset consisted of a top transom panel with
overall sizes of 245mm high by#1,845mm wide. The door leaves and the glazed transom panel were
fitted with 25mm thi€k)"Protech” fire rated glass. The framework of the door was composed of
30mm by 50mm py~2rani~thick RHS and sandwiched by one layer of 12mm thick fire rated boards
on each side. Fhenxdoadr frame was composed of 50mm by 50mm by 2mm thick SHS sandwiched by
one layer of 12t thick fire rated boards.

The door leaves were hung by a top pivot and "Dorma BTS-65 & BTS-80" floor spring. The doorset
was fitted with surface mounted pull handless. A "Gamma ML 532" lockset was fitted at the bottom
corner of the larger door leave, and a "HIKVISION" electric lockset was incorporated at the top
corner of the smaller door leave.

The doorsets were fitted with smoke control seals as follows:
Door Frame
i) "Fan Qiu FQ-CZ-2004", 20mm by 4mm thick intumescent body with 4mm high double-fins at the

centre. One no. of seal was fitted full height and full width at the reveal of the door frame. The seal
was full interrupted at the electric lockset, and the pivot hinge location.
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3.1

R21H02-1A

Door Leaves

i) "Fan Qiu FQ-CZ-2004", 20mm wide by 4mm thick intumescent body with 4mm high double-fins
at the centre. One no. of seal was fitted full height at the meeting edge ‘of the door leaf without
interruption.

i) "Fan Qiu FQ-CS-2004", 20mm wide by 4mm thick intumescent bodywith 4mm high single fin at
each side of the seal. One no. of seal was fitted full height and fult width at the top and vertical
edges (except one of the meeting edge) of the door leaf. The seal'was slightly modified at the flush
bolt, striking plate position without interruption to the finsk

i) "Fan Qiu FQ-CD-2004" 20mm wide by 4mm thigk with intumescent body with 8mm high single
fin at each side of the seal. The seal was fitted™at the bottom sill of the door leaf full width without
interruption to the fins.

The smoke leakage rates of the doorsets Weré"summarized as below:

Linear leakage
Leakage fate/Qspec (m3/h) o rate QI (m¥h/m) o
Test Temp at-pressureé difference of | Sm Crlaterlon at pressure Sa C:lterson
(m®h) difference of (m*/h/m)
| 10 Pa | 25Pa | 50Pa 10Pa | 25Pa
1 Ambight, . 417 76 11.6 <30 0.44 0.79 <30
2 Mediurtr 2.57 5.6 9.77 <30 N/A N/A N/A

The performance criteria of the smoke leakage rate (Sa) and (Sm) as mentioned in the BS EN 1634-
3: 2004 shall be referenced to BS EN 13501-2: 2007 + A1: 2009 where

Smoke leakage (Sm) - when the maximum leakage rate measured at both ambient temperature and
200°C and up to a pressure of 50 Pa does not exceed 30 m*/h for a double-leaf doorset;

Smoke leakage (Sa) - when the maximum leakage rate measured at ambient temperature, and at a
pressure of up to 25 Pa only, does not exceed 3 m?h per meter length of gap between the fixed and
movable components of the doorset, excluding leakage at the threshold.

According to the performance criteria as given in BS EN 13501-2: 2007 + A1: 2009, it can be
concluded that the tested double-leaf doorset satisfied both the Sa and Sm requirements.

Test Date ; 23rd September, 2021
Test Sponsor : HK Pro-Tech Fire Prevention Building Materials Ltd.
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3.2 R21H02-2A

Smoke control test conducted in accordance with BS EN 1634-3: 2004 on double-acting, single-leaf,

glazed doorset.

A specimen of double-acting, single-leaf, glazed doorset had been%‘eacted to the tests in
accordance with BS EN 1634-3 : 2004, in order to determine the smoke leakage (Sa and Sm) from

one side to the other under the ambient and medium temperature at\p
25 Pa and 50 Pa. As requested by the test sponsor, the specin
lined specimen holders and the fixing details were as shown in

appendix). Since the specimen was symmetrical in desi§there

closing face of the doorset was measured.

re differences of 10 Pa,

vere mounted within concrete
lest sponsor's drawings (see the
e only the leakage rate from the

One doorset had been submitted by the test spo che overall dimensions of 1,280mm wide
by 2,850mm high by 80mm frame thickness.g‘e rset incorporated of a single door leaf with

sizes of 1,160mm wide by 2,605mm high

panel with overall sizes of 230mm high . m wide. The door leaf and the top glazed transom
panel were fitted with 25mm thick "Protech”

composed of 30mm by 40mm by 2 ick RHS and sandwiched by one layer of 12mm thick fire
rated boards on each side. Th ical members of door frame were composed of two nos. of
25mm by 50mm by 2mm SHS,a ransom member was composed of 50mm by 50mm by 2mm
thick SHS. The steel secti andwiched by one layer of 12mm thick fire rated boards.

the door leaf, anc
door leaf. Q

The doorsets were fitted with smoke control seals as follows:

Door Frame

thick. The doorset consisted of a top transom

e rated glass. The framework of the door leaf was

3 by a top pivot and "Dorma BTS-75V" floor spring. The doorset was fitted
handles. A "Gamma ML-532" lockset was fitted at the bottom corner of
VISIONKAT108" electric lockset was incorporated at the top corner of the

i) "Fan Qiu FQ-CZ-2004", 20mm by 4mm thick intumescent body with 4mm high double-fins at the
centre. One no. of seal was fitted full height and full width at the reveal of the door frame. The seal
was fully interrupted at the electric lockset, and the pivot hinge location.
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3.2

R21H02-2A
Door Leaf

i) "Fan Qiu FQ-CS-2004", 20mm wide by 4mm thick intumescent body with 4mm high single fin at
each side of the seal. One no. of seal was fitted full height and full width at the top and vertical
edges (except one of the meeting edge) of the door leaf. The seal y modified at the flush
bolt, striking plate position without interruption to the fins.

s slig

i) "Fan Qiu FQ-CD-2004" 20mm wide by 4mm thick with intun@ody with 8mm high single fin
at each side of the seal. The seal was fitted at the b@sil the door leaf full width without

interruption to the fins.
The smoke leakage rates of the doorsets were su@d as below:

Co

J Linear leakage
Leakage rate C-ﬁl h) S Bethation ratei QI (m3h/m) S, Criterion
Tef | Temp | RPESIQ = ) difference of | (mhim)
P: 50 Pa 10 Pa 25 Pa
1 Ambient | 13N 8.08 <20 049 | 0.4 <30
2 Medium 4.# 5.8 9.77 <20 N/A N/A N/A

The performan % of the smoke leakage rate (Sa) and (Sm) as mentioned in the BS EN 1634-
3: 2004 shall Q ced to BS EN 13501-2: 2007 + A1: 2009 where

Smoke leakage (Sm) - when the maximum leakage rate measured at both ambient temperature and
200°C and up to a pressure of 50 Pa does not exceed 20 m*h for a single-leaf doorset;

Smoke leakage (Sa) - when the maximum leakage rate measured at ambient temperature, and at a
pressure of up to 25 Pa only, does not exceed 3 m*h per meter length of gap between the fixed and
movable components of the doorset, excluding leakage at the threshold.

According to the performance criteria as given in BS EN 13501-2: 2007 + A1: 2009, it can be
concluded that the tested single-leaf doorset satisfied both the Sa and Sm requirements.

Test Date
Test Sponsor

3rd November 2021
HK Pro-Tech Fire Prevention Building Materials Ltd.
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3.3 R20L41-2A

Fire resistance test conducted in accordance with BS EN 1634-1: 2014 + A1: 2018 on a double-acting,

unequal double-leaf glazed doorset with side and transom panels.

A specimen of double-acting, unequal double-leaf glazed doorset with side and, transom panels had been
subjected to a test in accordance with BS EN 1634-1: 2014 + A1: 2018 in er to determine its fire

resistance performance. As requested by the test sponsor, the speci was mounted within concrete
lined specimen holder by test sponsor such that the door leaves wer g towards or away from the
heating conditions. The doorset was asymmetrical and only on f the specimen was tested, in

which the fire side was determined by the test sponsor.
The specimen had overall dimensions of 3,400mm wideg %mm high. It was comprised of a double-
acting, unequal double-leaf glazed doorset with thre . f transom panel and two (2) nos. of side
panels. It was comprised of totally 7 nos. of glass &n amely panes 'A' to 'G' (refer to photo 1). The
leaf door leaf was with sizes of 1,160mm wide b% high and the right door leaf was with sizes of
560mm wide by 2,605mm high. Both door legve

The frame of transom and side panels wag.constriicted by 30mm by 50mm by 2mm thick and 25mm by
50mm by 2mm thick G.M.S. hollow sec 3&

30mm by 2mm thick G.M.S. hollow i

3mm thick ceramic tape, 1 layer
stainless steel cladding at both sid

hung to the door frame by 'Dorma’ floor springs.

d the frame of door leaves was constructed by 50mm by
Il hollow sections were sandwiched by 1 layer of nominal
12mm thick fire rated board and 1 layer of nominal 1mm thick

All panes were of nominal 25mm/thick 'Protech’ insulated glass. Pane 'A’ was with vision sizes 1,000mm

wide by 2,400mm hi
with vision sizes o

sizes of 400
One (1) no. of i

ane 'B' was with vision sizes of 400mm wide by 2,400mm high. Pane 'C' was
wide by 2,560mm high. Pane 'D' was with vision sizes of 1,020mm wide by
s with vision sizes of 1,710mm wide by 450mm high. Pane 'F' was with vision
450mm high. Pane 'G' was with vision sizes of 400mm wide by 2,560mm high.
mescent fire seal with sizes of 20mm wide by 4mm thick was installed each jamb and

head of door frame and four edges of both door leaves. A lockset was installed at bottom corner of leaf
door leaf, top corner of right door leaf and meeting edge of left door leaf. A flush bolt was installed at top
and bottom of right door left. An electric lockset was installed at the head of door frame, above left door
leaf. A surface mounted hand was installed at both sides of both door leaves. A free edge was applied to
the left vertical edge and infilled with mineral wool. The doorset was unbolted, unlocked and unlatched

during the test.
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3.3 R20L41-2A

The specimen satisfied the performance requirements specified in BS EN 1634-1: 2014 + A1: 2018 for
the following periods:

Integrity :
Cotton Pan
Gap Gauge
Sustained Flaming

Insulation (l; doorset excluding transom and side panels% 106 Minutes
Insulation (l; transom and side panels) : 108 Minutes

The test was discontinued after a heating perio%\minutes.

Test Date : 22nd January, 2021 \
e

Test Sponsor : HK Pro-Tech Fir% ion Building Materials Ltd.

S
&
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4.0 Proposal

It is proposed to evaluate the smoke control performance of fire resistance timber doorset of the
same general construction as the sample tested in test reports R21H02-1A and R21H02-2A. The
assessment is based on the actual data obtained from the sample subjected to the full test shown in
that report satisfied the performance requirement of Sa and Sm of BS EN~1&4-3: 2004 as below:

Smoke leakage Sm - When the maximum leakage rate measure bient temperature and
200°C and up to a pressure of 50 Pa does not exceed 20m?/h fi af doorset, or 30m?h for a
double leaf doorset.

Smoke leakage Sa - When the maximum leakage rate M
pressure of up to 25 Pa only, does not exceed 3m*/h
movable components of the doorset (e.g. between

at the threshold.

sured at ambient temperature, and at a
eter length of gap between the fixed and
edr leaf and door frame), excluding leakage

‘X3

The construction shall remain essentiallyﬂa ed with the following exception.

41  With evidence of smoke
proposed glazed door configuratj
unequal double door leaves daor

erformance report R21H02-1A and R21H02-2A. The
e altered to single door leaf, equal double door leaves and

4.2 The size of the door %ay be increased.

43 The proponQmet may be with or without lockset.
4.4 Materith
added.

4.5 Alternative of building hardware manufacturer. The brand of the building hardware mentioned
on test report R21H02-1A and R21H02-2A may be altered with same size and same material.

cladding may be altered, and on top of the cladding decorative facing may be

4.6 Shape of the door frame and meeting edge may be altered.

4.7 The proposed doorset may be altered to four side frame.

4.8 The proposed doorset may be used as smoke control performance and fire resistance door
when the reference smoke control doorset stated in R21H02-1A and fire resistance doorset stated in

R20L41-2A are identical.

Reference has been made to BS EN 15269-20 : 2009 for the extended application of fire test results
for timber doorset in the preparation of this report.
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5.0 Discussion

As shown in test report R21H02-1A and R21H02-2A of the glazed doorsets, incorporated a glazed
transom, were tested according to BS EN 1634-3: 2004, met the performance requirement of Sa and
Sm.

When the materials and design of the tested timber doorset ma b(ﬁhred with the following
variations, it is expected that the proposed doorset will also meet Y@Vmentioned performance

proposed glazed door configuration may be altered to si oor leaf, equal double door leaves and

requirement of Sa and Sm. %
5.1 With evidence of smoke control performance report HO02-1A and R21H02-2A. The
unequal double door leaves doorset, with or without t@é panel.

transom panels, with evidence of smoke rformance report R21H02-1A and R21H02-2A,

For the proposed door to single door leaf an@al double door leaves doorset with or without
trol p
the doorsets met the requirements of S( value, the doorset need to be satisfied the below

200°C and up to a pressure es not exceed 20m?h for single leaf doorset, or 30m?/h for a

double leaf doorset. c:

Smoke leakage Sa - \When the maximum leakage rate measured at ambient temperature, and at a
pressure of up to Q enly, does not exceed 3m®h per meter length of gap between the fixed and

moveable co .@ of the doorset (e.g. between the door leaf and door frame), excluding
leakage at th% o

As shown in test report R21H02-1A and R21H02-2A; glazed doorsets. Both of them incorporated a
glazed transom, was tested according to BS EN 1634-3: 2004, met the performance requirement of
Sa and Sm values where on test report R21H02-1A double leaves door set of the closing face was
measured, on test report R21H02-2A single leaf door set. Also with accordance with BS EN 15269-
20: 2009 Annex B, the reference doorset may be altered to the proposed arrangements of single
door leaf and unequal double door leaves doorset, with or without transom panel. For equal double
door leaves, the maximum area allowance increase of unequal double door leaves doorset stated in
R21H02-1A is 20%, in this case, 15% of increase in area of the unequal double door leaves (Active
and passive leaves), then divided by 2 to form a equal double door leaves doorset. Therefore three
kind of proposed glazed door configurations may be altered. (see figure 1a, 1b and 1c)

critical:
Smoke leakage Sm - When @ leakage rate measured at both ambient temperature and
5
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Drawing provided by Client
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5.2 The size of the door leaf may be increased.

The size variation of the door leaf may be increased in terms of width, height and area, according to
extended application of BS EN 15269-20:2009; providing the construction, design, installation
method with intumescent seals and the position of fixing shall be same as tested in the report
R21H02-1A and R21H02-2A. It is also possible to increase the dimensionyof the door leaf or panel
providing the sealing system is unchanged and any interruptions for ha%e are in equal or less
proportion to the test specimen. With accordance of extended application of BS EN 15269-20:2009.
For the proposed glazed door leaves, Sm doorsets with maximumn rate of 50% (single leaf
doorsets with 10 m?*h and for double doorsets with 15 m*h of the teakage rate referred in EN 13501-
2 for Hinged unlatched doors size increase is permitted up to 5% in height, 15% width and 20%
area providing the closing device is of an appropriate power size for the leaf size. In this case test
reports R21H02-1A and R21H02-2A both fulfill this requi S.

It is expected that the size of above mentioned tes& leafs are permitted up to : --
- 15% height %
- 15% width \

- 20% area %
The maximum permissible dime shown on the table 1

r
":) Maximum Permissible Dimension X:rmmum
. owance
Test Report nsion of Door Leaf pane
s Rep @ P Height | Width Extended Area Area
A (mm) | (mm) (mm?) (mm?)
2880 1106 3185280
Sj Rt21IHOde-2x 2505mm x 1060mm x 25mm 3186360
Ingle leat doorse 2613 1219 3185247
2505mm x 1060mm x 25mm | 2000 | 1106 3185280
active leaf 3186360
R21H02-1A 2613 1219 3185247
Double leaves
doorset 2505mm x 460mm x 25mm 2880 480 1382400
Passive leaf 1382760
2613 529 1382277
Table 1
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5.3 The proposed doorset may be with or without lockset.

With evidence of smoke control performance report R21H02-1A and R21H02-2A, both of them with
two different kind of lockset and one electronic locket on double leaves doorset and the other one is
on single leaf doorset, both of them had met the requirement of Sm and Sa smoke leakage value.

Also With evidence of smoke control performance report R21H02-1A a 21H02-2A, both kind of
the lockset and one electronic lockset are unlocked. It's possible t ove the lockset providing it
does not interfere with the smoke seal more than tested.

5.4 Material of the cladding may be altered, and on top of tt@dding decorative facing may be

added. %

With accordance of extended application of BS E@ -20:2009 test report R21H02-1A and
ir

R21H02-2A of the glazed doorsets satisfied the r% nts of the Sa and Sm value, therefore it's
possible to altered the cladding material fro .M.S to aluminum, also decorative facing

material like wall paper, paint, fire board, ard, plywood, marble, ceramic, tile, glass and
mirror may be added on leaf, panel T up to 1.5mm providing the sealing system is
unaffected.

5.5 Alternative of building ha
on test report R21H02-1A a

anufacturer. The brand of the building hardware mentioned
-2A may be altered with same size and same material.

With accordance of extende
R21H02-2A of the g d
alter the buildingshardw

pplication of BS EN 15269-20:2009 test report R21H02-1A and
doorsets satisfied the requirements of the Sa and Sm value. It's possible to
e mentioned on test report R21H02-1A and R21H02-2A such as floor
spring, locksets’electranic lockset and surface mounted handle to another brand provided the size,
material andeosition of the hardware are the same, and provided the hardware does not
interfere with the'smoke seal more than tested. All items of building hardware are in accordance with
the relevant technical specification and that the door assembly onto which the building hardware will
be fitted is appropriate to that class of use. When considering a change in a parameter of building
hardware, the effect on the durability of self-closing shall be considered.
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5.6 Shape of the door frame and meeting edge may be altered.

It is possible alter the shape of the door frame in accordance with extended application of BS EN
15269-20:2009 providing the door frame does not project beyond the face of the supporting
construction more than tested. Also the external dimension may be increased providing the rebate
depth is maintained (Figure 2). For the propose door drawing on Figure 2, the shape of the meeting
edge is small fillet edge which is similar to the two reference reports R2 -1A and R21H02-2A,
we expected the smoke control performance would be satisfied the irements of the Sa and Sm
values. And with extended application of BS EN 15269-20:2009 % g edge may be altered to
the equal and unequal rebate on Figure 3. 6

. m,mm—"- ) [y
H | ——=— Kk —_—=

=
R =

Figure 2
— a) = equal rebate
— 1
L b) = unequal rebate
Figure 3
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5.7 The proposed doorset may be altered to four side frame. (Figure 4)

With evidence of smoke control performance reports R21H02-1A and R21H02-2A, both of them with
transom, one is on double leaves doorset and the other one is on single leaf doorset, both of them
had met the requirement of Sm and Sa smoke leakage value.

With accordance with BS EN 15269-20:2009 extended application. Threshald at the bottom of the

door set may be added to form a four side frame, it is possible for d possible for Sm providing
the tested bottom sealing system is maintained or replaced b ing system tested at the
upper edges of the door leaf. Therefore the proposed doors be with or without overhead

panel on door frame, and may be altered to four side fram
Ly %
~ e % //- .'.| ‘
® ‘ // |
) P N T \ | /I \\, I
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.\< // 3
/ \ J 1
\ 9 Y- ]
b d T It | o |
5 e, 1
,f" \'\ J_."' |
Fd \\_ K |

Figure 4

5.8 The proposed doorset may be used as smoke control performance and fire resistance door
when the reference smoke control doorset stated in R21H02-1A and fire resistance doorset stated in
R20L41-2A are identical.

For the proposed doorset may be used as smoke control performance and fire resistance door.
When the construction, material used, fixing method, smoke seal and fire seal are of reference
smoke control performance doorset and the fire resistance performance doorset are identical with
the proposed doorset, which both smoke control met the requirement of Sm and Sa smoke leakage
value, and fire resistance had met the requirement of the fire integrity and insulation, we would
expected the proposed doorset may be used as smoke control performance and fire resistance door
when it is identical to the drawing provided by client.
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6.0 Overall performance

6.1 The proposed smoke control timber doorset designs are based on the information from the smoke
control performance specimen results allowing for the variations in the design and construction and
taking into account the requirements indicated in section 5.0 of this asseTt report.

6.2 The timber doorset designs have been positively assessed satisfied the performance
requirement of Sa and Sm of BS EN 1634-3: 2004.

7.0 Conclusion %

If the smoke control timber doorset, as described 4 s R21H02-1A and R21H02-2A had been
varied as described in section 6.1 then the res i&ner doorset would be expected to attain the
performance requirement of Sa and Sm of the ariginal tem when tested in a similar manner.

8.0 Declaration by the client \

Client : HK Pro-Tech Fire Pr@uilding Materials Ltd.

8.1  We confirm that the compog?r element of structure, which is the subject of this assessment, has
not to our knowledge, been subjected to a fire test to the standard against which this assessment is
being made.

8.2 We agree to%x;raw this assessment from circulation should the component or element of
structure be the Subject of a fire test to the standard against which this assessment is being made.

8.3 We are not aware of any information that could adversely affect the conclusions of this assessment.

8.4 We agree that should we become aware at any future date of any of the above information we will
request Fugro Technical Services (Guangzhou) Limited to withdraw this assessment report.

Name : HK Pro-Tech Fire Prevention Building Materials Limited

Signed : C‘&C’ W

For and on behalf of : Eric Cheung (General Manager)
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9.0 Validity

9.1 This assessment is issued on the basis of test data and information at the time of preparation. It is
recommended that this assessment is valid for a period of five years.

9.2 This assessment related to those aspects of design, materials and stru on the fire resistance
performance. Itis not a complete specification for a purpose and longsteam serviceability.

9.3 This assessment report is invalidated if assessment of varia% her than those stated in this
report are included.

Reviewed by

Chan Chun Wai, lv

Manager (Product% aboratory)
Issue Date : 10 October %b

&

**End of Report™*

The copyright of this decument is owned by Fugro Technical Services (Guangzhou) Limited. It may not be reproduced except with prior written approval from the Company.
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