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

single-leaf, composite timber doorset with transom panel

A specimen of single-acting, single-leaf, composite timber 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). The
doorset was installed such that the door leaf was swung away from the test chamber, 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 dimensions of 700 mm wide by
2,500 mm high by 90 mm frame thickness with four-sided frame. Itincorporated of door leaf with sizes of
669 mm wide by 2,013 mm high by 48 mm thick. Above the d f was a transom panel with 400 mm
high. The door leaf was incorporated with a single vision pafg! with vision sizes of 200 mm wide by 1,200
mm high. The vision panel was fitted with 'Pyrotech' 2 aMulated glass.

The door leaf was composed of 34 mm thick perlit % ndwiched by a layer of 5 mm thick fire rated
boards and 2 mm thick plywood on both sid enstiles and rails were 80 mm wide by 42 mm thick

hardwood. The door leaf was hung to the door y four (4) nos. hinges. The leaf was fitted with the

‘Dorma ITS 96” Concealed door clos ise lockset. The transom panel was fitted with to the
frame via the surface-mounted pa both vertical edges. The Doorset was installed such that the
closing face, i.e. the door leayves swi ards the door frame stopper) towards the test chamber. The
doorset was unlocked andsunl uring the test.

The doorsets were fitted with"Smoke control seals as follows:

Door Frame

i) UP*1212°, 12 mm by 12 mm compression corner seal. One no. of seal fitted at the corner of the door
frame rebate at all four sides. The seal was fitted full height and full width without interruption (See
photos 7 & 8).

Transom Panel
i) UA, 20 mm wide by 4 mm thick intumescent body with two 4 mm high fins each at the long edge of
the intumescent seal boy. One no. of seal was fitted full height and full width at the perimeter of the

transom panel (See photo 4).
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Door Leaf

iii) UA, 20 mm wide by 4 mm thick intumescent body with two 4 mm high fins each at the long edge of
the intumescent seal boy. One no. of seal was fitted full height at all the top and vertical edges of the
door leaf. The seal was fully interrupted at all the hinges and forend plate position (See photos 5 and
6).

iv) UA 13514, automatic drop seal of size 35 mm high by 14 mm wide. The seal was fitted at the bottom

edge of the door leaf, full width without interruption (See photo 7).

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

Leakage rate Qspec 3 Linear leakage rate Q s
(m®h) at pressure " (m®h/m) at pressure :
Test| Temp Criterion Criterion
difference of (mlh) c‘fference of (m¥7him)
m m%h/m
10 Pa | 25 Pa | 50 Pa 03 | 25Pa
1| Ambient | 010 | 020 | 029 | <20 N 002 *| 004 <3.0
2 Medium | 048 | 047 | 1.05 0 N/A N/A

e (Sa) and (Sm) as mentioned in the
2: 2007 + A1: 2009 where

The performance criteria of the smoke leak
BS EN 1634-3: 2004 shall be referenced to B

Smoke leakage (Sm) — when the m VQe rate measured at both ambient temperature and
200°C and up to a pressure of 50 P not exceed 20 m3/h for a single-leaf doorset;

Smoke leakage (Sa) — n the" maximum leakage rate measured at ambient temperature, and at a
pressure of up to 25 Pa only, does not exceed 3 m3/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 S, and Sm requirements.
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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 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, Guangzheu, China

3.2. Test date V
10t December, 2020 :

3.3. Equipment

A test chamber with an open front of ‘size 3 3 m to mount the test construction and provide a
sealed enclosure to generate the ating and pressure condition.

Nine (9) thermocouples to temperature of the test chamber, which were kept at 100 mm
from the face of the speci eeFigure 1).

A flowmeter to meagure olume 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 21°C — 22 °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 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 17 °C to 26 °C and 56 % to 80 %
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
The specimens were submitted to the test location by theﬁ%)nsor. RED did not involve in the

selection of the specimens.

5.2. Verification of specimen @
i

The specifications of the door assembly prov e test sponsor were as shown in Appendix D
of this report. Items that had been ve% were clearly identified.
5.3. Supporting construction

The supporting constructions ncrete lined system of 300 mm thick with a structural opening
of 1,500 mm wide by :J%w h.

5.4. Specimen construction
One doorset had been submitted by the test sponsor had the overall dimensions of 700 mm wide by
2,500 mm high by 90 mm frame thickness with four-sided frame. It incorporated of door leaf with
sizes of 669 mm wide by 2,013 mm high by 48 mm thick. Above the door leaf was a transom panel
with 400 mm high. The door leaf was incorporated with a single vision panel with vision sizes of 200
mm wide by 1,200 mm high. The vision panel was fitted with 'Pyrotech' 25 mm thick insulated glass.
The door leaf was composed of 34 mm thick perlite core sandwiched by a layer of 5 mm thick fire
rated boards and 2 mm thick plywood on both sides. The stiles and rails were 80 mm wide by 42 mm
thick hardwood. The door leaf was hung to the door frame by four (4) nos. hinges. The leaf was fitted
with the “Dorma ITS 96” Concealed door closer and a mortise lockset. The transom panel was fitted
with to the frame via the surface-mounted padbolt at both vertical edges. The Doorset was installed
such that the closing face, i.e. the door leaves swing towards the door frame stopper) towards the

test chamber. The doorset was unlocked and unlatched during the test.

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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The doorsets were fitted with smoke control seals as follows:

Door Frame

i) UP"212", 12 mm by 12 mm compression corner seal. One no. of seal fitted at the corner of the
door frame rebate at all four sides. The seal was fitted full height and full width without
interruption (See photos 7 & 8).

Transom Panel

i)  UA, 20 mm wide by 4 mm thick intumescent body with two 4 mm high fins each at the long edge
of the intumescent seal boy. One no. of seal was fitted full height and full width at the perimeter
of the transom panel (See photo 4).

Door Leaf

i) UA, 20 mm wide by 4 mm thick intumescent body with twa 4 mm high fins each at the long edge
of the intumescent seal boy. One no. of seal was fi Il height at all the top and vertical
edges of the door leaf. The seal was fully interr
(See photos 5 and 6).

at all the hinges and forend plate position

iv) UA 13514, automatic drop seal of size 3 by 14 mm wide. The seal was fitted at the
bottom edge of the door leaf, full wid% erruption (See photo 7).
6 TEST PROCEDURE

The tests were conducted in %nce with the procedures specified in Section 10 of
BS EN 1634-3: 2004.
6.1. Pre-test procedure E
The doorsets were opened to an angle of at least 30° and closed 10 times to ensure the assembly
operates normally prior to the test.

The retention forces of the doorsets were measured in accordance with Clause 10.1.2 of
BS EN 1634-3: 2004 as shown in the table below.

Door Leaf
Doorset
{Door Closer)
Arm distance Retention force
1 650 mm 150 N

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;

iii)  Determine the total leakage rate at ambient temperature;

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

v) Determine the leakage rate through the appara@% any supporting or associated
construction at medium temperature;

6.4. Test conditions %

The temperature in the test chamber was gontr; be lower than 30 °C before the start of the test.
The leakage rates through the test chambe ny supporting or associated construction and the
total leakage rate at ambient te ressure differences of 10 Pa, 25 Pa and 50 Pa were

measured. The leakage rates easured while the pressure difference was maintained for 2

minutes.
The temperature of thestes er was raised to medium temperature (200°C) in 30 + 5 minutes at
lause 10.2.2.2 of BS EN 1634-3: 2004.

The leakage rates through the test chamber and any supporiing or associated construction and the

neutral pressure as

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.
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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: Single-acting, single-leaf, composite timber doorset
Door opening size: 669 mm (wide) by 2,013 mm (high)

Side A: Closing Side

Side B: Opening Side

Leakage rate Qspec Linear leakage rate Q

S
(m®/h) at pressure "
Test| Temp Criterion

S
(m>/hlm) at pressure :
Criterion
difference of difference of

(m*/h/m)
10 Pa | 25 Pa | 50 Pa h 0 P2 25 Pa
1 | Ambient | 0.10 | 0.20 | 0.29 | : 0.04 <3.0
2 | Medium | 0.48 | 0.47 | 1.05] | N/A N/A

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

(a) Smoke leakage (Sm) — wh aximum leakage rate measured at both ambient temperature and

200°C anduptoap 50 Pa does not exceed 20 m3/h for a single-leaf doorset;

(b) 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 m3/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 S. and Sm 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.
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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

o

Photo 2: Exposed face of Doorset after the test.
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Photo 4: Fire seal & smoke seal arrangements at the head of door frame
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Photo 6: Fire and smoke seal at the vertical jamb of door frame
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Photo 8: Interruption of the fire and smoke seal at the forend plate
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at the hinges position

Photo 9: Interruption of the fire and smok

Photo 10: The automatic drop seal at the bottom edge of door leaf
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S SR N | -

1,350 mm

_____@_____--_v___
A
150 mm

750 mm 750 mm

O Furnace thermocouples
v Pressure probe

(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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2.0 3.0
(3.0) (1.0)

2.0 4.0
(3.0) (2.0)

2.5 3-0
(3-0) 3 (5-0)

25
(2.0)
(2.0 (2.0)
(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 | 2,020 | 2,020 648 647 4,688
Doorset

SideB | 1,985 | 1,985 608 610 4,578

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

(Measurements from closing face are in brackets)
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Figure 4 — Test chambe perattre of Doorset (Medium Test)
Me erature Test of Doorset
Time Temperature (°C)
{mins) F1 F3 F4 F5 F6 F7 F8 F9
0 20 20 20 20 20 21 21 21 21
5 60 61 72 57 63 64 58 65 63
10 89 91 104 86 93 95 86 96 95
15 113 119 134 112 122 124 111 123 122
20 144 154 173 143 155 158 144 161 159
25 172 185 205 170 184 188 171 192 190
30 184 200 215 186 202 203 184 206 206
35 188 202 212 188 202 205 184 205 205
40 181 195 203 184 197 198 177 196 197
45 181 194 202 183 195 197 177 195 195
50 179 195 203 184 196 197 177 195 195
54 177 194 204 177 191 196 178 194 195

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

Table 1 - Ambient and Medium Temperature Test, Doorset 1, Side B

Time
(mi ) Observation
min.sec

Ambient Temperature Test

00.00 |All the door gaps were sealed with pressure sensitive tapes.

00.01 |Measurement of leakage rates through apparatus and supporting

construction started. 4
06.30 |[Measurement of leakage rates through ’m&atus and supporting
s

construction ended and removed the pregsuge ensitive tapes.
12.40  |Measurement of total leakage r:a'teTss%

19.00 |Ambient temperature test ended

Medium Tefnp MTest
00.00 |Setup of displacement transduc pleted and heat up of the test chamber

cavity started.

29.50 |The mean tem%
o 0

29.60
38.30

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

46.20 |Measurement of leakages rate through apparatus and supporting
construction started.
54.00 |Test ended.

Post-test observation

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

2. All smoke seals remained in position without deterioration.

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




'I ’ Test Report No.: R20L42-1A

, Page 21 of 26
Fite and Facade (onsultants

APPENDIX C — DATA RECORDED DURING THE TEST

Table 2 - Deflections of the specimen after the measurement of Qutal during the medium temperature test, as
viewed from the unexposed face.

Deflection

Location Ambient I\(edium

D1 0 [~Qo

D2 0, »

D3 1

D4 -1

D5 N\

D6 V 0

N

Positive deflections indicate % nttaway 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

Overall size : Nominal 700 mm wide by 2,500 mm high

Material . Hardwood

Section size . 45 mm by 90 mm thick* and 65 by 90 for transom*
Rebate : 20 mm*

Jambs to head jointing : By tongue and groove with screws

method

Gap insulation between : Cement sand grouting with fire rated sealant#

door frame and sub

frame
Fixing Method : By M6 x 68 mm long an Wdistribute evenly on each jamb af
spacing 975 mm c/c*(\
2  Door Leaves & Transom Panel \)
Overall thickness : Nominal 48 yJnm*
Overall sizes . Doorle ide by 2,013 mm high*

nel: 669 mm wide by 400 mm high*
y 13 mm deep*

Rebate depth
Overall construction ick pearlite core and sandwiched by a layer of 5 mm thick fire
board on both sides with 2 mm thick plywood facing*

Fixing method of - M6 screws at 200 mm c/c and 150 mm c/c spacing horizontally and
transom panel vertically respectively. With surface mounted bolts on mid-height of left

and right vertical edges.

Lipping .10 mm thick hardwood*
2a |Door Leaf Core
Material . Perlite #
Thickness : 34 mm*
Density : 250 - 360 kg/m?®
Fixing method : By Adhesive
Notes: * Verified on site by RED. # As shown on the test construction.
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2b

Brand

Material
Density
Thickness
Fixing method
IApplied location

Door Leaf Sub-facing (Fire Rated Board)

Gemtree

Magnesium Oxide board
800 — 1,000 kg/m?

5 mm*

By adhesive

On both sides of door leaf core

Fixing method

2c |Door Leaf Facings
Material Plywood
Density 500 kg/m?
Thickness ©2mm*
Fixing method By adhesive A
2d |Door Leaf Stiles/ Rails
Material Hardwood V
Density 500 — 600 kg/m?
Sizes of stiles and rails 80 mm wide by 34'm
Fixing method By adhesive
2e |Door Leaf Lippings
Material Hard
Density 0 m3
Thickness

3a

Glazed Panel
Brand
Thickness
Composition
Aperture size

Vision size

Fixing Method

% lue and nails

Pyrotech

o 25 mm*

5 mm thick glass + 15 mm thick interlayer gel + 5 mm thick glass*
250 mm wide by 1,250 mm high

190 mm wide by 1,190 mm high on active leaf*

Sandwiched by glazing tape and fire rated boards beadings

*and # refer to page 22

T: +852 2807 0930
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3b |Glazing Bead

Material . Hardwood

Density : 500 - 600 kg/m?3

Section sizes 25 mm wide by 13 mm thick*
Fixing method © Nails

4a [ntumescent fire and smoke seals

Brand . UA

Overall size(s) : 20 mm wide by 4 mm thick intumescent body with 4 mm high fins on each
side of the body*

Applied location > One no. of seal applied at all edges of transom panel, top edge and both

vertical edges of both door leaves® N

4b Smoke seals

Brand . UP *
Model : 1212 V
Overall size(s) © 12 mm by 12 mm*

Applied location . One no. of seal lie rner of the door frame#

4c |Automatic Bottom Drop Seal

Brand . A% (Bai V

Reference . A01

Overall size(s) : 30% 14 mm wide*

Applied location : % f seal at the bottom edge of door leaf

5 Butt Hinges %
Brand “&=8amco, Dorma 3904, Yale, WuYingHao

Material . Stainless steel

Overall size © 102 mm x 102 mm x 3 mm thick*

Number used : 4 nos.* The top and bottom hinges were 200 mm from the respective
edges

Fixing method . By Screws

* and # refer to page 22
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6 [Lockset

Brand : Gamma, DC8200-A01.#

Model . Stainless steel

Material . 240 mm long x 88 mm wide x 24 mm thick.*

Overall size : Lock case: 23.2 mm wide by 166 mm high by 88 mm deep*
Forend plate: 23.2 mm wide by 240 mm high by 3 mm thick*
Striking plate: 23.2 mm wide by 240 mm high by 3 mm deep*

Conditions : Unlatched and unlocked.#

7  [Surface Mounted Overhead Door Closer

Brand . Ryobi#*
Model . 9903
Body sizes . Body sizes: 40 mm wide by 180 rw%by 60 mm high*
Material : Aluminium alloy
Applied location . At the head of door leaf
8  Surface Mounted Padbolt
Brand © UA Q
Overall sizes 35 mm wide by 15%nm thick by 200 mm high
Material . Stainles
Fixing o At the“ ight of the vertical edges of the transom panel

\\

* and # refer to page 22 : v
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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 -
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1 SUMMARY
Smoke control test conducted in accordance with BS EN 1634-3: 2004 on single-acting,

double-leaf, composite timber doorset with transom panel

Two identical specimens of single-acting, double-leaf, compasite timber doorset with transom panel 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). The leakage rates from both sides of the doorsets were assessed for full
evaluation.

Two identical specimens, referenced as Doorset ‘1" and Doorset ‘2', had been submitted by the test
sponsor. Each doorset had overall dimensions of 2,100 mm wide by 2,850 mm high by 90 mm frame
thickness. It was incorporated with two unequal-width door | The sizes of the door leaves were
nominal 1,200 mm + 840 mm wide by 2,506 mm high by 48 mm thick with rebated meeting edge. The

wider leaf being the active leaf. Above the door leave mm high transom panel. The doorset
was fitted with the two vision panels in the active d%ith each were 392 mm wide by 493 mm high,

while the one single vision panel in the passive do ith sizes of 671 mm wide by 2,105 mm high.
The vision panels were fitted with “Pyrotech” 25 k insulated glass. The door leaf was composed of

34 mm thick perlite core sandwiched r of 5 mm thick fire rated boards and 2 mm thick plywood

on both sides. The stiles and rails mm wide by 34 mm thick hardwood.

Each door leaf was hung to the e by four (4) nos. of “KW" concealed hinges. The active door
leaf was fitted with the “Dagm concealed door closer while the passive leaf was fitted with the
surface-mounted door cl bottom edge of the transom panel was fitted with a electronic drop bolt.
A “Gamma” electronic drop was incorporated at the door frame.

Doorset ‘1’ was installed such that the Side B (closing face, i.e. the door leaves swing towards the door
frame stopper) towards the test chamber while Doorset ‘2’ was installed such that the Side A (opening
face, i.e. the door leaves swing away from the door frame stopper) towards the test chamber. The

doorsets were unlocked, unlatched and unbolted during the test.

The doorsets were fitted with smoke control seals as follows:

Door Frame

i) Lorient"LAS 1212”, 12 mm by 12 mm compression corner seal. One no. of seal fitted at the corner of
the door frame rebate at all four sides. The seal was fitted full height and full width without
interruption (See photos 7 & 8).

Transom Panel

i)  UA, 20 mm wide by 4 mm thick intumescent body with two 4 mm high fins each at the long edge of

the intumescent seal boy. One no. of seal was fitted full height and full width at the perimeter of the
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transom panel. (See photo 6).

Door Leaves

i) UA, 20 mm wide by 4 mm thick intumescent body with two 4 mm high fins each at the long edge of
the intumescent seal boy. One no. of seal was fitted full height at all the vertical leaf edges, except
the meeting edge of passive leaf and full width at the top edge of the door leaves. The seal was
partially interrupted at all the concealed hinges, flush bolts, bottom drop seal, forend plate and
striking plate with the fin at one side cut (See photos 8 and 9). The seal was fully interrupted at the
concealed closer (See photos 8, 9 and 10).

iv) UA, 10 mm wide by 4 mm thick intumescent body with two 4mm mm high fins each at the long edge
of the intumescent seal boy. One no. of seal was fitted full width without interruption at the top edge
of the door leaf aside the concealed door closer (See photo 8).

v) BE(BAIMI)A11, automatic drop seal of size 38 mm high b mm wide. The seal was fitted at the

bottom edges of the door leaves, full width without interruption e photo 11).

The smoke leakage rates of the doorsets were su paar elow:
Leakage r na, \s Linear leakage rate Q .
Face exposed (m?h) at p ur " (m3/h/m) at pressure :
Test Temp Criterion . Criterion
to pressure i nce difference of
(m3/h) (mh/m)
5 50 Pa 10 Pa 25 Pa
1 Closing face | Ambient ; 074 |19.02 | <30 0.57 1.13 <3.0
2 Closing face Mediu 3 275 | 275 <30 N/A N/A N/A
3 Opening face i 6.26 | 1227 |17.98| <30 0.65 1.28 <3.0
4 Opening face | Medi 3.90 | 3.92 | 426 <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 m3h 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 S, and S requirements.

T +852 2807 =
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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 Ms. Ivy Zou of Research Engineering Development Facade Consultants
Limited (RED), and witness by Mr. Cheung, the representative of the test sponsor.

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 V
10t and 11 December, 2020 Q

3.3. Equipment

A test chamber with an open fron y 3 m to mount the test construction and provide a

sealed enclosure to generate t ssary heating and pressure condition.

Nine (9) thermocouples to it temperature of the test chamber, which were kept at 100 mm
from the face of the speci igure 1).

A flowmeter to measur 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 23.0 °C — 25.0 °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 Figures 5 and 6.
Summaries of the observations made on the general behaviour of the specimens are given in the

appendix of this report.

T: +852 F: +852 2662 61 : fire@r _hk W: www.red.com.hk
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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 7 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 17.0 °C to 26 °C and 56 % to 80 %
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
The specimens were submitted to the test location b @s nsor. RED did not involve in the

selection of the specimens.

5.2. Verification of specimen Q
The specifications of the door assembly providedsby the test sponsor were as shown in Appendix D
of this report. Items that had bee ified bysRED were clearly identified.

5.3. Supporting construction

The supporting constructi
of 2,200 mm wide b

concrete lined system of 300 mm thick with a structural opening

m high.

5.4. Specimen construction

Two identical specimens, referenced as Doorset ‘1’ and Doorset ‘2, had been submitted by the test
sponsor. Each doorset had overall dimensions of 2,100 mm wide by 2,850 mm high by 90 mm frame
thickness. It was incorporated with two unequal-width door leaves. The sizes of the door leaves were
nominal 1,200 mm + 840 mm wide by 2,506 mm high by 48 mm thick with rebated meeting edge. The
wider leaf being the active leaf. Above the door leaves was a 278 mm high transom panel. The
doorset was fitted with the two vision panels in the active door leaf with each were 392 mm wide by
493 mm high, while the one single vision panel in the passive door leaf with sizes of 671 mm wide by
2,105 mm high. The vision panels were fitted with “Pyrotech” 25 mm thick insulated glass. The door
leaf was composed of 34 mm thick perlite core sandwiched by a layer of 5 mm thick fire rated boards
and 2 mm thick plywood on both sides. The stiles and rails were 80 mm wide by 34 mm thick
hardwood.

Each door leaf was hung to the door frame by four (4) nos. of “KW" concealed hinges. The active

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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door leaf was fitted with the “Dorma” ITS 96 concealed door closer while the passive leaf was fitted
with the surface-mounted door closer. The bottom edge of the transom panel was fitted with a
electronic drop bolt. A “Gamma” electronic drop bolt was incorporated at the door frame.

Doorset ‘1" was installed such that the Side B (closing face, i.e. the door leaves swing towards the
door frame stopper) towards the test chamber while Doorset 2’ was installed such that the Side A
(opening face, i.e. the door leaves swing away from the door frame stopper) towards the test

chamber. The doorsets were unlocked, unlatched and unbolted during the test.

The doorsets were fitted with smoke control seals as follows:

Door Frame

i)  Lorient "LAS 1212", 12 mm by 12 mm compression corner seal. One no. of seal fitted at the
corner of the door frame rebate at all four sides. The seal was fitted full height and full width

without interruption (See photos 7 & 8).

Transom Panel
i)  UA, 20 mm wide by 4 mm thick intumescent i 4 mm high fins each at the long edge
of the intumescent seal boy. One no. of s Q tted full height and full width at the perimeter
of the transom panel. (See photo 6).%
Door Leaves QV
t

i)  UA, 20 mm wide by 4 mmthj umescent body with two 4 mm high fins each at the long edge
of the intumescent a%he no. of seal was fitted full height at all the vertical leaf edges,
except the meeti assive leaf and full width at the top edge of the door leaves. The
seal was parti pted at all the concealed hinges, flush bolts, bottom drop seal, forend

plate and striking plate with the fin at one side cut (See photos 8 and 9). The seal was fully
interrupted at the concealed closer (See photos 8, 9 and 10).

iv) UA, 10 mm wide by 4 mm thick intumescent body with two 4mm mm high fins each at the long
edge of the intumescent seal boy. One no. of seal was fitted full width without interruption at the
top edge of the door leaf aside the concealed door closer (See photo 8).

v) BE#(BAIMI)A11, automatic drop seal of size 38 mm high by 20 mm wide. The seal was fitted at

the bottom edges of the door leaves, full width without interruption (See photo 11).
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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
The doorsets were opened to an angle of at least 30° and closed 10 times to ensure the assembly
operates normally prior to the test.
The retention forces of the doorsets were measured in accordance with Clause 10.1.2 of
BS EN 1634-3: 2004 as shown in the table below.

Active Leaf Passive Leaf
Doorset
(Door Closer) . (Door Closer)
Arm distance Retention force Ar%ce Retention force
1 1,100 mm 156 N 750 m 79N
2 1,100 mm 159 N m 84 N

The lengths of gap and the clearance between the moving components of the doorset were
measured as shown in appendix A, Figur: % this report.
The leakage rate through the apparatus ether with the associated/supporting construction at

50 Pa and ambient temperature w, surgd to be lower than 10 m3hr.

6.2. Air Leakage test
The ambient tempera re@starea during the test was measured. The furnace was monitored
by nine (9) therm so that the mean test chamber temperature complied with the
requirements of Clause®@.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 "1’ was mounted with one of the face towards the test chamber;

ii) 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;

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

vi) Repeat the steps (ii) to (v} on Doorset ‘2' while the doorset was mounted with the opening face

towards the test chamber.
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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. \
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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 3 of Appendix C.

Door type: Single-acting, double-leaf, composite timber doorset

Door opening size: 2,040 mm (wide) by 2,506 mm (high)

Side A: Opening Side
Side B: Closing Side
Leakage rate Qspec Linear leakage rate Q s
Face exposed (m?h) at pressure (m3/h/m) at pressure :
Test Temp Criterion Criterion
to pressure difference of difference of
) (m®/h/m)
10 Pa | 25 Pa 10 Pa 25 Pa
1 Closing face | Ambient | 5.41 | 10.74 057 1.13 <3.0
2 Closing face Medium | 2.08 | 2. N/A N/A N/A
3 Opening face | Ambient | 6.26 0.65 1.28 <3.0
4 Opening face | Medium N/A N/A N/A

The performance criteria of
BS EN 1634-3: 2004 shall be

leakage rate (Sa) and (Sm) as mentioned in the
to BS EN 13501-2: 2007 + A1: 2009 where

(a) Smoke leakage (Sm) — wh}v the maximum leakage rate measured at both ambient temperature and
200°C and up to a pressure of 50 Pa does not exceed 30 m3/h for a double-leaf doorset;

(b) 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 m3h 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 S, and Sy requirements.

8 POST-TEST OBSERVATION
Both doorsets were able to open manually after the test. All the smoke seals remained intact in position

without deterioration.
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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

e . e e

Photo 2: Exposed face of Doorset ‘1’ after the test.
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Photo 3: Exposed Face of Doorset ‘2’ before w

Photo 4: Exposed Face of Doorset ‘2’ after the test.
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Photo 5: Unexposed face of Doorset "1’ d

Photo 6: Unexposed face of Doorset ‘2’ during the test
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Photo 7: Fire and smoke seal arrangement on the head of the door fram«

Photo 8: Fire and smoke seal arrangement at the top edge of door leaf.
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Photo 9: The fire and smoke seal at the meetin g&\ctive door leaves

Photo 10: No smoke seal at the meeting edge of the PASSIVE door leaves
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Photo 11: The automatic drop seal at t%Zedge of leaf.
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> L

750 mm 750 mm

O Furnace thermocouples
v Pressure probe

(The illustration not to scale)

Figure 1 — Locations and reference numbers of furnace thermocouples.
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ADI2 DIIA {ADIO {3

A D4 D3 A iAD2 DI A

(The illustration not to scale)

Figure 2 — Locations and reference numbers of displacement measurement.
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2.0 3.0 3.0 1.0
(4.0) (1.0) (1.0) (1.5)
3.0 ’ ’ 4.0
(1.0 1.0 (3.0)
)
3.0 2.0
1.5 2.0
(15) 20 \ (2.0)
TG0 \&
2.0 Q 2.0
1.5 2.0
(1.5) 1.0 (2.0)
C T i(15)
| | |
2.0 2.0 2.0 2.0
(1.5) (2.0) (3.0) (3.0
(The illustration not to scale)
Length of clearance Jamb edges Meeting | Top edge Bottom Total
(mm) edge (mm) edge (excluding the bottom edge)
(mm) (mm) (mm)
Side A | 2,510 | 2,510 2,510 2,045 2,045 9,575
Doorset "1’
Side B | 2,495 | 2495 2,495 2,009 2,009 9,494

Figure 3 — Doorset "1’ clearance gap in mm, measured from opening face.

(Measurements from closing face are in brackets)
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2.5 2.0 2.0
(1.0) (2.0) (1.5) (2.0)

4.0 | 3.0
(1.0) 1.0 (1.5)

3.0 \ 3.0
(2.0) (2.0)

2.0 N\
T 20 :§
% \
1.0 25
(1.3) 20 (2.0)
o I
| | | |
1.0 1.0 2.0 2.5
(1.0) (1.0) (1.5) (2.0)
(The illustration not to scale)
Length of clearance Jamb edges Meeting | Top edge Bottom Total
(mm) edge (mm) edge (excluding the bottom edge)
(mm) (mm) (mm)
Side A | 2,510 | 2,510 2,510 2,047 2,047 9,577
Doorset ‘2’
Side B | 2,497 | 2,498 2,496 2,010 2,009 9,501

Figure 4 — Doorset ‘2’ clearance gap in mm, measured from opening face.

(Measurements from closing face are in brackets)
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Figure 5 — Test chamber temper. f Doorset ‘1" (Medium Test)
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Figure 6 — Test chamber temperature of Doorset ‘2" (Medium Test)
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Medium Temperature Test of Doorset ‘1’

Time Temperature (°C)

(mins) F1 F2 F3 F4 F5 F6 F7 F8 F9
0 15 15 15 15 16 16 15 16 16
5 49 51 53 47 49 50 49 49 48
10 76 79 83 74 78 78 76 77 76
15 104 108 112 102 108 108 104 107 106
20 131 138 143 131 138 139 132 136 137
25 159 168 173 159 168 170 163 168 169
30 186 198 204 187 198 198 190 200 201
35 182 205 209 191 205 207 193 204 207
40 184 209 212 196 209 8 195 207 209
45 191 213 216 201 21 21 200 211 213
50 192 211 214 200 1 12 198 209 211
55 194 211 214 200 212 198 209 211
58 196 212 214 ‘\dB 214 199 210 212

Medium Temperatur: st of Doorset ‘2’

Time Temperature (°C)

(mins) F1 F4 F5 Fé6 F7 F8 F9
0 25 26 27 28 26 27 28
5 57 63 52 59 59 57 59 58
10 86 89 93 81 90 90 87 89 88
15 112 117 122 107 119 119 114 117 117
20 135 140 146 131 143 144 137 143 143
25 163 169 177 159 173 175 166 175 176
30 192 200 209 188 206 208 195 206 208
35 181 193 198 184 197 200 187 198 199
40 181 192 198 183 196 198 185 195 197
45 182 194 199 185 197 200 185 196 198
50 185 196 202 186 200 203 190 200 201
55 187 200 205 190 203 206 194 203 204
60 178 201 209 183 200 207 189 204 204
62 159 188 195 169 188 195 168 190 194

Figure 7 — Temperature measured by individual thermocouples
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APPENDIX B — OBSERVATION

Table 1 - Ambient and Medium Temperature Test, Doorset 1, Side B

Time
(mi ) Observation
min.sec

Ambient Temperature Test

00.00 |All the door gaps were sealed with pressure sensitive tapes.

00.01 |Measurement of leakage rates through apparatus and supporting

construction started.

06.30 |Measurement of leakage rates through apparatus and supporting

construction ended.
06.31 |Removed the tape of door and start measure the !!akage rate.

10.30 |Measurement of the leakage rate from door and apparatus started

17.30 |Ambient temperature test ended

Medium Temp
00.00 |Setup of displacement transdugér cempl e\d and heat up of the test chamber

cavity started.

30.00 |The mean temperatu

30.10 |Measurement o ge rates started.

37.40 |Measuremen leakage rates ended

37.50 |The do ere sealed with pressure sensitive tapes.

42.30 |Measurem of leakages rate through apparatus and supporting
construction started.

50.40 |Testended.

Post-test observation

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

2. All smoke seals remained in position without deterioration.
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Table 2 - Ambient and Medium Temperature Test, Doorset 2, Side A

Time
(mi ) Observation
min.sec

Ambient Temperature Test

00.00 |All the door gaps were sealed with pressure sensitive tapes.

00.01 |Measurement of leakage rates through apparatus and supporting

construction started.

08.10 |Measurement of leakage rates through apparatus and supporting

construction ended. '\

08.20 |Removed the tape of door and start measure t kage rate.

11.40 |Measurement of the leakage rate from do\ nd apparatus started

19.20 |Ambient temperature test ended

Medium Temperat st
00.00 |[Setup of displacement transddcer Med and heat up of the test chamber

cavity started.
30.00 |The mean tempera West chamber reached 200 °C, no further

significant chan e\ specimen was observed.
fw

hd
Xkage rates started.

30.10 |Measureme
38.20 Measur%o ‘Ieakage rates ended

38.30 |The doorgapsiwere sealed with pressure sensitive tapes.

4420 |Measurement of leakages rate through apparatus and supporting
construction started.
52.00 |Testended.

Post-test observation

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

2. All smoke seals remained in position without deterioration.
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APPENDIX C — DATA RECORDED DURING THE TEST

Table 3 - Deflections of the specimen after the measurement of Qutar during the medium temperature test, as
viewed from the unexposed face.

Doorset
Doorset 1 Doorset 2
Location Ambient Medium Ambient Medium

D1 0 -1 0 1
D2 5 15 L3 2
D3 5 15 * 1
D4 -2 1 -1
D5 0 -1 -1
D6 5 -2 0
D7 5 3) -3 0
D8 0 -1 0
D9 1 0 0
D10 14 0 1
D11 0 1
0 -1

D12 0
Positive deflections indicate mo;ment away 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.)

[tem Description

1 Door Frame

Overall size : Nominal 2,100 mm wide by 2,850 mm high
Material . Hardwood, fire rated board and plywood
Section size . 45 mm by 90 mm thick*

65 mm by 90 mm thick for transom*

Rebate . 20 mm*
Jambs to head jointing : By tongue and groove with screws
method

Gap insulation between : Cement sand grouting with fire rated gealant#
door frame and sub {

frame
Fixing Method . By M6 x 68 mm long wdistribute evenly on each jamb af]
spacing 975 mm c/c*(\
2 |Door Leaves & Transom Panel \)
Overall thickness : Nominal 48 gnm*
Overall sizes - Active | ide by 2,506 mm high*

- 1,200 mm wide by 2,500 mm high*
nel: 2,040 mm wide by 278 mm high*

ick pearlite core and sandwiched by a layer of 5 mm thick fire

Overall construction
board on both sides with 2 mm thick plywood facing*

Fixing method of : M6 screws at 200 mm c/c and 150 mm c/c spacing horizontally and
transom panel vertically respectively. With surface mounted bolts on mid-height of left

and right vertical edges.

Lipping > 10 mm thick hardwood*
2a |Door Leaf Core

Material . Perlite#

Thickness > 34 mm*

Density : 250 — 360 kg/m?

Fixing method . By Adhesive

Notes: * Verified on site by RED. # As shown on the test construction.
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2b Door Leaf Sub-facing (Fire Rated Board)

Brand . Gemtree

Material > Magnesium Oxide board
Density : 800 - 1,000 kg/m?

Thickness : 5mm*

Fixing method . By adhesive

Applied location : On both sides of door leaf core

2c |Door Leaf Facings

Material . Plywood
Density : 500 kg/m3
Thickness o 2mm*

Fixing method . By adhesive \
2d Door Leaf Stiles/ Rails
Material . Hardwood V
Density : 500 - 550 kg/m?®
Sizes of stiles and rails : 80 mm wide by @
Fixing method : By adhes've&

2e |Door Leaf Lippings

Material : Hard
Density : 50 B
Thickness :
Fixing method % lue and nails
3a [Glazed Panel
Brand . Pyrotech
Thickness © 25 mm*
Composition - 5 mm thick glass + 15 mm thick interlayer gel + 5 mm thick glass*
Aperture size . Glazed panels at active leaf: 452 mm wide by 553 mm high.*

Glazed panels at passive leaf: 732 mm wide by 2,163 mm high.*
Vision size . Glazed panels at active leaf: 392 mm wide by 493 mm high.*

Glazed panels at passive leaf: 672 mm wide by 2,103 mm high.*
Fixing Method : Sandwiched in position by beadings

*and # refer to page 27
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3b |Glazing Bead

Material . Hardwood
Density : 500 - 550 kg/m?®
Section sizes > 25 mm wide by 13 mm thick*
Fixing method > Nails
4a |[Intumescent fire and smoke seals
Brand : UA
Overall size(s) : 20 mm wide by 4 mm thick intumescent body with 4 mm high fins on each

side of the body*
Applied location : (i) Oneno. of seal applied at all edges of transom panel, vertical edges
of both door leaves, except the meeting edge of passive leaf*

(i) One no. of seal applied at the top edge of door leaf*

4b  [Intumescent fire and smoke seals

Brand : UA V

Overall size(s) © 10 mm wide by 4 m i scent body with 4 mm high fins on each
side of the body*

Applied location . One no. of sea ied, at the top edge of the door leaf that fitted with

conceale r clos

4c  [Smoke seals

Brand U

Model :

Overall size(s) %% by 12 mm*
Applied location : e no. of seal applied at corner of the door frame and the frame for the|

transom panef*

4d |Automatic drop seal

Brand . HZ (Baimi)

Reference o A01

Overall size(s) ;30 mm high by 14 mm wide*

Applied location . One no. of seal at the bottom edge of door leaf

5 Intumescent Seal

Brand o UA
Overall size(s) ;20 mm wide by 4 mm thick*
Applied location . (@) One no. of seal at the door frame head and reveals.

(b) One no. of seal at the meeting edge of passive leaf

*and # refer to page 27
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6 Flush Bolts

Brand o UA
Material . Stainless steel
Overall size 22 mm deep by 25 mm wide by 200 mm long*

7 [Concealed Hinges

Brand oKW

Material : Stainless Steel.

Overall size : 118 mm x 45 mm x 28 mm thick.*

Number used . 4 nos. of hinges (each) 4 nos.* The top and bottom hinges were 250 mm

from the respective edges

Fixing method . By screws.

8 Lockset
Brand : Gamma, DC8200-A01.# V

Material . Stainless steel

mm thick. ™

6 mm high by 88 mm deep*

Overall size © 240 mm long x 88 m
Lock case: 23.2
Forend plate: 23.

Striking p t&gy
Fixing location . Right f.

Conditions U unlocked.#
9 [Surface Mounted Door CI \‘
bi

1
jde by 240 mm high by 3 mm thick*
wide by 240 mm high by 3 mm deep*

Brand

Model 03

Body sizes : 178 mm wide by 65 mm high by 41 mm thick*
Material . Stainless steel

Applied location . At the head of both door leaves

10 |Concealed Door Closer

Brand . Dorma

Model : ITS 96

Overall sizes . Body: 40 mm wide by 291 mm long by 45 mm deep*
Top Track: 40 mm wide by 460 mm long by 28 mm high*

Material : Zinc alloy

Applied location . Atthe head of both door leaves

* and # refer to page 27

i. +iii iiii iiii i +iii iiii iiii i iiiiiii iii ill iii iiiiiii Iii iiii i i
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11 Surface Mounted Padbolt
Brand : UA
Overall sizes 35 mm wide by 15 mm thick by 200 mm high
Material . Stainless Steel.
Fixing . At the mid-height of the vertical edges of the transom panel

*and # refer to page 27




Test Report No.: R20L42-2A

RED

Page 32 of 32

Fire and Facade (onsultants

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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3 SUPPORTING DATA

3.1 Summary of test evidence

Report nos. Sections Description

Primary Test Evidence

Supporting test evidence for general construction of

insulated composite timber doorsets which require 60

R19M24-1A 41-43 minutes integrity and insulation with respect to
BS EN 1634-1: 2014 or BS 476: Part 22: 1987, depending
on designs L\
Secondary Test Evi enﬁ
o
Supporting Mce for general construction of
insulate site timber doorsets which require 60
R21D09-1A 41-43 miptte rity and insulation with respect to
BS 1684-1: 2014 or BS 476: Part 22: 1987, depending

aesigns

| Supporting test evidence for the use of nominal 25 mm thick
‘Pyrotech' insulated glass for the insulated composite timber
R16G02-1C 4. ) doorsets which require 60 minutes integrity and insulation
with respect to BS EN 1634-1: 2014 or BS 476: Part 22:
1987, depending on designs

Supporting test evidence for the use of nominal 25 mm thick
'Master' insulated glass for the insulated composite timber
R12G18-3 41842 doorsets which require 60 minutes integrity and insulation
with respect to BS EN 1634-1: 2014 or BS 476: Part 22:
1987, depending on designs

Supporting test evidence for the use of spray paint for the

insulated composite timber doorsets which require 60

R19J11-1A 41&4.2 minutes integrity and insulation with respect to BS EN
1634-1: 2014 or BS 476: Part 22: 1987, depending on
designs

(To be continued)
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the 18 mm wide plywood sub-frame may be used between door frame and supporting construction
(see figure 8.2);

direction of fire exposure from either side of doorset;

modification of glazing bead profiles (see figure 9);

timber astragal of 8 mm thick may be added at the meeting edge (see figure 10);

unequal rebated or square meeting stiles may be allowed for the proposed double-leaf doorset (see
figure 10);

the door frame, door leaf and transom panel may be clad with maximum 3 mm thick wall paper,
plastic laminates, stainless steel, G.M.S., aluminium sheets and maximum 15 mm thick MDF,
hardwood, plywood facings, marble facings, wall tiles, glass or mirror (see figure 11},

the glazed bead may be clad with maximum 3 mm thick plywood, wall paper, hardwood, plastic
laminates, glass, mirror, stainless steel, G.M.S. or aluminium sheets;

the transom panel may be fixed to the door frame by screws @r surface mounted bolts at maximum

190 mm spacing (see figures 12 & 13);

the fitting of the intumescent seal may be interchang e ffame or at the door leaf, provided that

the total wide of intumescent seal at each cleaie the same as tested;
i % with the same sizes, or vice versa. In addition,

the total number of seals may be varied, ided that the intumescent bodies of seals are not less

smoke seals and bottom drop seals;

pcreased up to 10 mm;

the fire & smoke seals may be replaced b

than tested:

the doorset may be with or witho
the threshold gap clearanc

the surfaces of door fra af, transom panel and glazed bead may be applied with spray

paint or water-based paint;
(aa) the jambs and head or frame may be installed with ‘UP1212" smoke seals as tested and

described in R13J13-1;

(bb) the gaps between the meeting edges of door leaves; the door frame and door leaves may be

maximum 4.5 mm.
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(¥)

For the threshold gap clearance, the 6 mm gap gauge will not be applied to assess for the integrity
performance, therefore the threshold clearance may be increased larger than 6 mm. It is as required
by the test standard that the furnace pressure at the sill level is negative, i.e. the flow of gases at the
threshold clearance is from the unexposed side to the exposed side, which is not as onerous as the
situation for the clearance at the upper part of the doorset. Consequently increase of the gap

clearance at the bottom threshold up to 10 mm is considered acceptable.

Direct test evidence from R19J11-1A showed that spray paint was applied on the surface of the
composite timber doorset and the composite timber doorset satisfied at least 60 minutes fire
resistance performance. It is proposed that spray paint or water-based paint may be applied on the
surfaces of door frame, door leaf, transom panel and glazed bead, while the paint shall be previously

tested with sufficient supporting test evidences. Since the structure of doorset and glazed bead will

not be affected when the water-based paint is applied on t faces, it is not expected to have any

detrimental effect on the fire resistance performance ieved, provided that the doorset and glazed

tested and described in R13J13-1. From stlevidence of R13J13-1, the door frame of doorset ‘A’

bead are maintained the same as the tested prot%
(aa) It is proposed that the jambs and head ofdoor, ay be installed with ‘UP1212’ smoke seals as
th
i

was installed with ‘UP1212" smo izes of 12 mm by 12 mm and the doorset ‘A’ satisfied

at least 120 minutes integrity a lation performance with respect to BS EN 1634-1: 2008. Direct
test evidence from R13J4.3- that the application of ‘UP1212’ smoke seal will not adversely
affect the fire resistance ance of the doorset. Therefore, the proposal of installing the
‘UP1212" smoke s tested and described in R13J13-1 to the door frame is positively
appraised.

(bb) It is proposed that the gaps between the meeting edges of door leaves; the door frame and door

leaves may be maximum 4.5 mm. From the test evidence of R21D09-1A, the gaps between the
meeting edges of door leaves; the door frame and door leaves ranged from nominal 1.5 mm to
5.0 mm. No failure was observed regarding to the door leaves of the composite timber doorsets
during the heating period of 60 minutes. Therefore, the application of maximum 4.5 mm gaps
between the meeting edges of door leaves; the door frame and door leaves, which is within the
tested range, is considered as acceptable. The above proposal is not expected to have any
detrimental effect towards the fire resistance performance achieved by the tested prototype,

provided that the sizes and numbers of fire seals are the same as tested.
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HK Pro-Tech Fire Prevention Building Materials Ltd.

Unit B, 22nd Floor, Johnson Centre, 13 Hau Fook Street,

Tsim Sha Tsui, Kowloon, Hong Kong

Date: 21 October 2022 Our Ref: R22K18-1A

TO WHOM IT MAY CONCERN

Re: Assessment Report no. R20H31-1A Issue 1 — Fire Resistance Performance of Insulated

Composite Timber Doorsets For 60 Minutes Integrity and Insulation with respect to
BS EN 1634-1: 2014 or BS 476: Part 22: 1987, Depending on Designs
The RED assessment report no. R20H31-1A_Issue 1 was issued on 11 August 2021 and will be expired on

5 November 2022. The specification and interpretation of test methods are the subject of ongoing

development and refinement. Changes in associated legislation may alsojoccur. Whilst RED has conducted a

review of the procedures adopted for the supporting data to ensure t consistent with current practices,
the assessment report no. R20H31-1A_Issue 1 has been reviewedyand found’satisfactory.
Therefore, it is recommended that the assessment r . OH31-1A_lIssue 1 is valid until

4 November 2025 and another review shall be undertake vember 2025.

Declaration by the Applicant:

By distributing this copy of technical revie ro-Tech Fire Prevention Building Materials Ltd.,

confirmed that there have been no chang e material specifications, nor the methods of construction of

the test specimen considered in the ori

Yours Sincerely, %

isal of assessment report no. R20H31-1A_lssue 1.

Assessment by: Reviewed by: p
| Aot

Dr. SZE Lip-kit \ Ir Dr. YUEN Sai-wing, MHKIE (Fire)

Authorized Signature Authorized Signature

Research Engineering Development Research Engineering Development

Facade Consultants Limited Facade Consultants Limited

This document is confidential and remains the property of RED. If coniradictory data or any related evidence becomes
available to RED, the assessment will be unconditionally withdrawn and the sponsor will be notified. This document is based

on the given information, in which is declared by report sponsor that no contradictory data has become available.
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