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HKAS has accredited this laboratory (Reg. No. HOKLAS 191) under HOKLAS for specific laboratory activities as fisted in the HOKLAS
directory of accredited laboratories. The results shown in this report were determined by this laboratory in accordance with terms of
accreditation. Opinions and interpretations expressed herein are outside the scope of HOKLAS accreditation. This report may not be
reproduced, except in full, without prior written approval from FORTE.

JP RPE (Fire)
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1. Scope of Test

This report was a record of a smoke control test conducted by Forte Testing and Consultants Company Limited
in conformity with requirements in BS EN 1634-3: 2004 “Fire resistance and smoke control tests for door,
shutter and openable window assemblies and elements of building hardware Part 3: Smoke control test for
door and shutter assemblles” References were also made to the standards and documents glven in the
normative reference’

The test subjee

2. Test Information
Test Laboratory: FORTE Testing and Consultants Company Limited

West Side of Huan Xiang Shan, Xin Yu Road, Shajin, Baoan District,
Shenzhen, Guangdong Province, China.

Testing Location:

mpany Limited
QT21-157A
2021-09-25
bient: QT21-156A Ambient; QT
Medium: QT21-156B Medium; QT21-157B

*A total of two sets of report (Report no. IT21-149 and [T21-246) with
identical content had issued at request of the sponsors.

2021-11-03 20231:11-26

Test Number:

Date Tested:

2022-01-05
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3. Construction Details of Specimen

3.1  Specimen Description

3.1.1  Door Frame

The rebated door frame overall sized 1529 mm (w) x 2294 mm (h). The sectional dimension of the door frame
was 55 mm (w) x 75 mm (t) with 20 mm rebate.

3.1.2 Door Leaves

The specimen comprised of two unequal width door leaves with rebated-type edges: the active door leaf sized
1000 mm (w) x 2250 mm (h) x 49 mm (1), whereas the inactive door leaf sized 450 mm (w) x 2250 mm (h)
X 49 mm (1).
The perimet

whereas the plywood board was fixed by glue.
15 mm (w) x 4 mm (f) intumescent seal was fitted centrally into the groove along the top and hinged edge of
gach door leaf.

30 mm (w) x 4 mm (1) intumescent seal was centrally fitted into the grooves along the meeting edge of the
active door Ieaf 15:4mm (w) x 4 mm (1) intumescent seal was centrally fltted into the grooves along the:
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3.1.3 Glazed Elements

The specimen comprised of two glazed elements.

On active door leaf, the upper glazed element was visually sized of 360 mm (w) x 360 mm (h) and it was
installed 250 mm away from the top edge and 150 mm away from the meeting edge of the door leaf. The lower
glazed element was visually sized of 160 mm (w) x 610 mm (h) and it was installed 150 mm below the upper

3.1.4 Ironmongery
The active and inactive door leaf was supported by 4 numbers of butt hinges and spring hinges respectively. The

top and bottom hinge was 300 mm away from the top and the bottom rim of the door leaf. The maximum
distance between hlnges was 700 mm.

ntumescent material was applied to mortised area for ironmongeries.
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3.2  Material Schedule

Parts specifications were summarized in the following tables.
Italics: Information checked by FORTE.

Door Frame
Manufacturer: Yuk Tong Wooden Industries Limited
Material: Timber (Hardwood)

Overall Sizes:
Density:
Sectional Dj

1529 mm x_.2294 mm

Gap Filling between Door Frame
and Supporting Frame:

Lined Up with Fire Sealant

Intumescent Seal - Door Frame
Manufacturer: Wuhu Gallford Fire Material Company Limited
Brand: Gallford
Model:

 Wuhu Gallford Fire M.

Galiford
ADOOST
10 mm x 10 mm
Location Applied: Door Stop of the Door Frame and Rebate at the Inactive Door Leaf
Door Leaves
Manufacturer
Overall Siz
Nomingl
Me Leaf: 49.20 mm
== « [imber (Hardwooq)
5 Stile & Rail - 60 mm
S| | Thickness: 33 mm
2| | Density: 650 - 750 kg/m®
&l | Moisture Content: 12% - 15%
Supplier: Combine Fireproof Material Company Limited
2 Material: Perlite
Ol | Thickness: 33 mm
Density: 420 - 450 kg/m®
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REPORT no.: IT21-246

Fire Board

Supplier: Dongguan City Gain Leader New Type Decorative Material Company Limited
Brand: Jiameide

Description: Magnesium Oxide Board

Thickness: 5mm

Nominal Density:

1000 - 1100 kg/m®

Door Leaf Faci

Supplier:

Intumescent Seal - Door Leaf

Supplier: Wuhu Gallford Fire Material Company Limited
Brand. Gallford

Model: YZ1504

Sizes:

GF-BO92FR

Loca :i"on Applied:

Along the Bottom Edée on Door Leaf

Glass Pane
Supplier: Yuk Tong Wooden Industries Limited
Brand: Boan

Nominal Thicknes

0. mm x 630 mm

60mm x 610

over of Glass Edge

| Set on 2 mm Intumesce

Seal Glazed System

Bead

Intumescent Seal - Glazing Element

Manufacturer: Wuhu Gallford Fire Material Company Limited
Brand: Gallford
Model: 60 Minutes Fire Glazing Seal System
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Rim Lock

Supplier: Yuk Tong Wooden Industries Limited
Brand: ECG

Model: ECG 2000

Material: Metal Alloy with Sliver Colour Finishing
Door Selector

Supplier: ooden Industrigs Limited
Brand:

Yuk Tong Wooden

KW

KW 834.404030/SS
Material: Stainless Steel
Sizes: 102 mm x 102 mm x 3 mm

Spring Hinge
Supplier:

Flush Bolt

Supplier: Yuk Tong Wooden Industries Limited
Brand: KW

Model: KW8500-D02.22/SS

Material;

Door Viewer

Supplier: .

Door Closer

Supplier: Yuk Tong Wooden Industries Limited
Brand: RYOBI

Model: 9903

Material: Stainless Steel
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Intumescent Pad - Ironmongery

Manufacturer Wuhu Gallford Fire Material Company Limited
Brand: Gallford

Thickness: 1 mm

Location Applied: Concealed Face of Mortise Ironmongery

Hinge Protection Pad
Manufacturer
Brand:

Brand: ;

Model: Pyrocoustic Sealant

Location Applied: Gap Between Door Frame and Supporting Structure
Glue

Supplier: Foshan Nanhi Pingzhi Sealing Materi pmpany Limited

Model:
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4. Specimens Condition
41  Selection of the Specimens

The specimens were selected by the Sponsor and submitted to the Test Location. FORTE did not involve in the
selection of the specimen.

All the components of the test specimens were §_ypplied by the Sponsor.

(h) made of steel hollow
sections. The space between specimen and the test frame was sealed by a drywall partition.

The drywall partition was constructed by steel studs and channels with single layer gypsum board fixed on both
sides.

44 Ins A _
The specis 1-10-27 to

Ambient QT21-156A
Door leaves could only be swung outwards

the test chamber

QT21-156A

Medium QT21-156B

QT21-157A

ung inwards

Qr21-1

or-was UNLOCKED a AFCHED; the flush

45  Specimens Conditioning

The average environment parameters in the Test Location within this specimen storage period were:

Specimen No. Store Period Ambient Temperature (" C) Relative Humidity (%)
QT21-156A | 2021-09-25 to 2021-11-03 29+5 82+5
QT21-157A | 2021-09-25 to 2021-11-26 19+5 45+ 5
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5. Test Method
9.1  Pre-test Conditioning

The pre-test conditioning of the specimen QT21-156A was carried out on 2021-10-29 and on 2021-11-17 for
QT21-157A prior to the smoke test with reference to BS EN 1634-3: 2004 and clause 5.1.1.1 and 5.1.1.3,
BS EN 14600: 2005.

300 mm/s.
9.2  Smoke Leakage Test

5.2.1 Symbols‘and Designation

Symbol nit Designation

Supporting/associated constr
Test specimen leakage rate
Total leakage rate
Q m¥%h/m | Linear leakage rate

5.2.2 Sequence of Testing
For each speci

gtermine the total leakage rate at medium temperature i.e. Q, @

d) Determine the leakage rate through the apparatus and any supporting and associated construction at
medium temperature 200°C i.e. 0., + Quuprassoc™
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523 Ambient Temperature

The leakage rate through the specimen was measured at pressure difference 10 Pa, 25 Pa and 50 Pa, or for at
the pressure difference specified by the Sponsor. During the measurement of the leakage rate the pressure
difference was maintained for 2 minutes and the value of Qs,.®® was established at the end of this period using:

.Y & = 0, _ (Q (20)

Qspec
GEY =
*where {l

nt temperature to the

200+ 20°Cin30 =5 mmutes The temperature dlstrlbutlon over the face of the specimen was monitored by

9 numbers of type K (Figure 1) thermocouples positioned 100 = 50 mm from the exposed face of the test
specimen. During the heating up period, neutral pressure was maintained in the test chamber,

The leakage rate through the test specimen was.measured at pressure differences of 10 Pa, 25 Pa and 50 Pa, or

'qup/ assoc

53  Deflection Measurem
Measurements of the deflection of the test specimen was taken with a steel rule from cross line lasers across
the top, mid-height and bottom of the specimen during the medium temperature smoke leakage test.

The positions of deflection measurement points.were shown in Figure 3.
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6. Test Data
6.1  Specimen QT21-156A [Test no. QT21-156A and QT21-156B]

6.1.1 Ambient Temperature
The ambient temperature at the commencement of test was 29.2 °C.
6.1.2 Retention.Forces

of opening were
able.

43.0N
26.5 N

“friactive Leaf

Operability test of the specimen:
The specimen had been tested for operability in the fire test frame by operating from fully closed to fully open at
90 degrees for 25 cycles.

Closing speed oft ecimen without coording;;ng devices:

Door Leaf Leading Edge Speed (mm/s)

Gap Measuremen

6.1.3.1 Primary gap width

Primary gap widths of the specimen was measured and summarized in the following table. The measurement
positions were shown in Figure 2.

Measurements were taken in mm.

Gap Measured
Minimum Maximum Average
c 3.0 45 35
P 3.1 4.5 3.6
R 1.9 4.0 2%
X 2.5 3.3 2.9
Y 3.0 3.5 3.3
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6.1.3.2 Length of Gap

“Length of Gap” of the specimen:
1456 mm + (2253 x 3) mm = 8.215 m for test no. QT21-156A

6.14 Chamber Temperature — Test no. QT21-156B

- Ghamber_Average Temp.
=« Upper Limit
- - BSEN 163

2004 Standard Curve

50 I

Lateral Deflection

Measured lateral deflections over the medium temperature smoke leakage test period were summarized in the
following table.

A positive measurement indicates a movement towards into the pressure chamber and vice versa.
Measurements were:taken in mm.

; +1

+ +1 +1
D3 +0 +0 +1 +3 +6 +6 +7 | +7 +7 +7
D4 +0 +0 +0 +2 +3 +4 +4 +4 +5 +5
D5 +0 +0 +0 +0 +0 +0 +1 +1 +1 +1
D6 +0 -1 -1 +0 +0 +1 +2 +2 +2 +1
D7 +0 -1 -1 +0 +0 +1 +1 +1 +1 -1
D8 +0 -1 -1 +0 -1 -1 -1 -1 -1 -1

'ORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS €O LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSUL
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6.1.6 Observations

Significant behaviours of the specimen during the test period were summarized in the following table.
Photos taken during the test period were also attached.

6.1.6.1 Ambient Temperature Smoke Leakage Test — Test no. QT21-156A

No significant chan

48.00 No significant changes were observed.

60.08 Termination of heating and pressurization.
Damages on the specimen:

'ORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS GO LTD FORTE TESTING AND CONSUT
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6.2  Specimen QT21-157A [Test no. QT21-157A and QT21-157B]

6.2.1 Ambient Temperature
The ambient temperature at the commencement of test was 18.8°C.
6.2.2 Retention Forces

The retention forces on each door leaf of th specimen were determmed The respective hlghest gauge
measurements were summarized in the followi

The spemmen had been tested for operability in the fire test frame by operating from fully closed to fully open at
90 degrees for 25 cycles.

Closing speed of the specimen without coordinating devices:

Door Leaf Leading Edge Speed (mm/s)

“Gap Measureme

6.2.3.1 Primary gap width

Primary gap widths of the specimen was measured and summarized in the following table. The measurement
positions were shown in Figure 2.

Measurements were taken in mm.

Measured
Minimum Maximum Average

Gap
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6.2.3.2 Length of Gap
“Length of Gap” of the specimen:

1422 mm + (2240 x 3) mm =8.142 m for test no. QT21-157A

6.2.4 Chamber Temperature — Test no. @T21-157B

The chamber temperature over the medium temperature smoke leakage test:period was shown in Figure:6.
Figure 6. Th :

b
NS
(=)

- Ghamber_Average Temp.
~== - Upper Limit
= = BSEN 1634-3: 2004 Standard Curve

N

Temperature (°C
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6.2.5 Lateral Deflection

Measured lateral deflections over the medium temperature smoke leakage test period were summarized in the
following table.
A positive measurement indicates a movement towards into the pressure chamber and vice versa.

Measurements were taken in mm.

LDED at the followin

taken during the test period were also attached

6.2.6.1 Ambient Temperature Smoke Leakage Test — Test no. QT21-157A
No significant change of the specimen was observed.

6.2.6.2 Medium Temperature Smoke Leakaae Test — Test no. QT21-157B

Time (min.sec)
00.00

Dbservatmn (from unexposed side)

to semi-transpare

Damages on the specimen:
Interlayer of the glass panes reacted at turned to semi-transparence.

Aiter the end of :
Rt do The rebate corner seal was slightly shrunk and partially detached. Intumescent seal
9 L along the door-frame slightly expanded.
pressurization

Door operability after test:
The door leaves could be fully-opened manually.
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7. Test Results

From the test data obtained from the smoke leakage tests, leakage rates for test specimen were calculated and
were summarized in the following table.

Linear Leakage Rate

3
Test no. Leakage rate Qg (m°/h) at Q, (m*/h/m) at

NT()és(:' (Face exposedto  "nperawre & pressure difference of

pressture)

Conditions pressure difference of
10 Pa 25 Pa 50 Pa 25Pa

QT21-1568B

(Push Side)
Ambient +
; Q(TPz1"-1Si5d7£ Tivestoi SeapaV. 1Y | 34z | saag oA | oes
L Ambient 351 | 661 | 1o¢ | o081 | 124

or and shutter

element of construction described herein was tested following the procedure outlined in BS EN 1363-1, and
where appropriate BS EN 1363-2. Any significant deviation with respect to size, construction details, loads,
stresses, and edge or end conditions other than those allowed under the field of direct application in the relevant
test method was not:covered by this report.

ation or addition,

The field of direct application of test results was restricted to the allowable changes which a sponsor may make
to the tested specimen following a successful smoke leakage test. These variations may be introduced
automatically without the need for the sponsor to seek additional evaluation, calculation or approval.

The series of rules and guidelines were defined in Clause 13 “Field of direct application of test results”,
BS EN 1634-3: 2004 and relevant clauses and annexes. Permitted variations away from the test specimen
include 1) construction of assembly, 2) size and aspect ratio, 3) glazing, 4) supporting constructions and
5) Seals.
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Appendix A

[Definitions on Smoke leakage S, and S, in BS EN 1634-3 2004
Statements concerning definitions on smoke leakage S, and Snstated in BS EN 1634-3 were quoted:

British Standards Institution, London, 2007 - BS EN 1634-3: 2004 incorporating cortigendum no. 1 “Fire resistance and
smoke control tests for door and shutter assemblies, openable windows and elements of building hardware — Part 3:

13501-2: 2003.

n as defined in 7.5 13501-2: 2003.

Performance Criteria of Smoke Leakage in BS EN 13501-2- 2003
Statements concerning performance criteria of smoke leakage in BS FN 13501-2: 2003 were quoted:

British Standards Institution, London, 2003 - BS EN 13501-2: 2003 “Fire classification of construction products and
building elements — Part 2: Classification using data from fire resistance tests, .excluding ventilation services”. 5.2.7 &

@& from one side of the

* 8, considers smoke leakage at ambient temperature only.
" 8m considers smoke leakage at both ambient temperature and at 200°C.

7.5.6.3 Performance criteria
7.5.6.3.1 Smok

age Sm — when th
50 Pa does naot:exe

maximum leakage rate |
5 Pa only, does not ex m¥h per meter length
doorset (e.g. between the door leaf and door frame), excluding leakage at the threshold.

END OF REPORT
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