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REPORT ON FIRE RESISTANCE TEST KIS

1. Introduction

Fugro Technical Services (Guangzhou) Limited was commissioned by HK Pro-Tech Fire
Prevention Building Materials Limited to determine the fire resistance performance of a
single-acting, double-leaf and a single-acting, single-leaf metal doorset in accordance with
BS EN 1634-1: 2014+A1:2018.

The doorset is required to provide a fire separating function and the test was therefore
conducted in accordance with BS EN 1634-1: 2014+A1:2018, ‘Fire resistancesand smoke
control tests for door and shutter assemblies, openable windows and ‘elements of building
hardware — Part 1. Fire resistance tests for door and shutter assemblies and openable
windows’. This test report should be read in conjunction with that Stangdard and with BS EN
1363-1: 2020, ‘Fire resistance tests — Part 1: General requirement’ and BS EN 1363-2:
1999, ‘Fire resistance tests — Part 2: Alternative and additionakprocedures’.

The specimen was received on 31 March 2023 and given a kab. Sample I.D.: FU226158.

The test was conducted at No.8, Hougang IndustrialStreet, Shachong, Dalong, Panyu,
Guangzhou, China on 11 April 2023.
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2. Summary

The performance of the specimen was judged against the criteria for integrity and
insulation, as required by BS EN 1634-1: 2014+A1:2018, and the results obtained were as

follows:

The double-leaf door:

, Sustained flaming 132 minutes, no failure
Integrity : -
(E) Gap gauge 132 minutes, no fail
Cotton pad 132 minutes, ailure
Door leaves 132 minutes ailure
Door frame 132 minutes) fo failure
Insulation Glazed panel 132 minutes, no failure
(Classification I2) Louver A inutes, no failure
Louver B 1 inutes, no failure
Transom panel A _ \\42 minutes, no failure
The single-leaf door: < :
) Sustain ir1~g’ 132 minutes, no failure
Integrity X y
B 132 minutes, no failure
‘pad 132 minutes, no failure
) N\ \Q r leaf 132 minutes, no failure
Insulation : X
L “Boor frame 132 minutes, no failure
(Classification I2) - -
ansom panel B 132 minutes, no failure

The test was dis intie

N

fter a period of 132 minutes at the request of the client.

.

Yan Cai Sheng ”
Deputy General Manager

Approved Signatory:

Date of Report Issued : 13 Oct 2023
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3. Client Information KN
Client : HK Pro-Tech Fire Prevention Building Materials Limited
Client Address : Unit A, 1/F, Hang Seng Centre, 95-97 Tung Chau Street, Tai Kok

Tsui, Kowloon
Manufacturer : Dongguan City Teliang Fire Doors and Windows Co., Ltd

Manufacturer Address: Room 101-102, Building No. 1 Huguang Road No. 617, Qishi Town,
Dongguan City, Guangdong Province, China

4. Test Specimen

The doorset had overall nominal dimensions of 3002 mm high by 8002 mm wide by 103
mm thick. It incorporated three door leaves of overall nominal dimensions of 2608 mm high
by 1314 mm wide by 60 mm thick, 2608 mm high by 600 mm wide/by 60 mm thick and
2355 mm high by 941 mm wide by 60 mm thick respectively.

The perimeter door frame had overall sectional dimensions'efi55 mm wide by 103 mm thick
with 20 mm deep rebate. The transom and mullion“had“ever sectional dimensions of 102
mm wide by 103 mm thick with 20 mm deep rebate“on both sides. The perimeter door
frame was comprised of 1 no.25 mm by 50 mm by 2 m;im thick mild steel hollow section with
four layers MgO board infilling, and separated by a layer of 6 + 8 mm thick MgO board on
the unexposed face and two layers 15 mm thick MgO board on the exposed face with 1.2
mm thick G.M.S. The transom and mullien were comprised of 1 no.50 mm by 50 mm by 2
mm thick mild steel hollow section ‘witfi\three layers 15 mm thick MgO board infilling, and
separated by a layer of 6 + 8 min thick’MgO board on the unexposed face and two layers
15 mm thick MgO board on the expeSed face with 1.2 mm thick G.M.S. The door frame was
fixed to the supporting construetion by M10 x 80 mm anchor bolts with steel plate at
maximum 800 mm centre to centre. The gap between the door frame and the supporting
construction was fillethwith Cement mortar.

Each leaf and €ach transom panel had a core construction of 21 mm thick rock wool + 3
mm thick acoustiGypanel + 21 mm thick rock wool and sandwiched by 6 mm thick MgO
board with 1.0 mm thick G.M.S on each face. Each leaf and each transom panel rails and
stiles were made of a no. 2 mm thick G.M.S C-channel with 6 layers MgO board infilling.
The rebate was rebated unequal at the meeting edge of the double-leaf door.

The inactive leaf of the double-leaf door incorporated a glazed aperture of hominal sight
dimensions 1800 mm high by 200 mm wide. The aperture was glazed with 45 mm thick
glass panel. Glazing unit was retained with composite glazing bead of 35 mm wide by 4
mm thick. The glazing beads were fixed to the aperture frame by welded at maximum 100
mm centre to centre.
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The active leaf of the double-leaf door incorporated two louvres of each nominal sight
dimensions 690 mm high by 610 mm wide. The louvres were fixed to the door leaf by
screws at maximum 350 mm centre to centre.

l/
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A number of 20 mm wide by 4 mm thick intumescent seal was fitted into groove on the
head, left and right edges of the door frame. A number of 30 mm wide by 4 mm thick
intumescent seal was fitted into groove on the head edge of each leaf of the double-leaf
door. A number of 30 mm wide by 4 mm thick intumescent seal was fitte@=into groove on
the meeting edge of the inactive leaf of the double-leaf door. A number of 30 mm wide by 4
mm thick intumescent smoke seal with fins was fitted into groovegonsthegshinge edge of
each leaf and the meeting edge of the active leaf of the doublé-leaf, door. A number of
bottom smoke seal was fitted into groove on the bottom edge of each leaf of the
double-leaf door.

A number of 30 mm wide by 4 mm thick intumescent{seal\was fitted into groove on the
head edge of the door leaf of the single -leaf door. Alhunber of 30 mm wide by 4 mm thick
intumescent smoke seal with fins was fitted into gfoove'on the vertical edge of the door leaf
of the single-leaf door. A number of 14 mm by*14"mm perimeter smoke seal was glued to
the head, left and right edges of the door frante”of the single-leaf door. A number of 34 mm
by 15 mm door stop smoke seal was gluedito the head, left and right edges of the door
frame of the single-leaf door. A numberaf\bottom smoke seal was fitted into groove on the
bottom edge of the door leaf of the Single=leaf door.

Each leaf of the double-leaf deox was installed into the door frame by four nos. stainless
steel hinges. The active leaf'ef'the double-leaf door was provided with an overhead door
closer mounted on the_unexpoSed surface. The inactive leaf of the double-leaf door was
provided with a concéaled door closer mounted on the head edge of the leaf. The inactive
leaf of the double-leaf doer had two flush bolts at the head and bottom positions. Both flush
bolts were bolted for'duration the test. The active leaf of the double-leaf door was provided
with a latch, whichywas latched but not locked for the duration of the test.

The door leaf of the single-leaf door was installed into the door frame by four nos.
concealed hinges. The door leaf of the single-leaf door was provided with an overhead
door closer mounted on the unexposed surface. The door leaf of the single-leaf door was
provided with a latch, which was latched but not locked for the duration of the test.

A description of the test specimen is shown in Schedule of Components and Figures 1 to 3.
The description is based on a detailed survey of the test specimen, an overseeing of the
manufacture by the delegate of Fugro and the information supplied by the client.

Fugro Technical Services (Guangzhou) Limited was not involved in the selection of the
specimen.
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The doorset was installed into a prepared opening within a supporting construction to form
the test construction, and shown in Figure 4. It was mounted such that door leaves opened
away from the heating conditions of the test. A description of the supporting construction is
shown in Specimen Supporting Construction.

Installation was conducted by the client on 31 March 2023.

After receiving, the specimen was stored in the test laboratory. Throughout this period of
the storage, both the temperature and relative humidity of laboratory were measured and
recorded as being within a range of from 22.4°C to 29.6°C a W to 89.6%

\
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(Refer to Figures 1 to 3. Unless stated otherwise, all values are nominal, and all information
in this Schedule of Components is supplied by the client/manufacturer.)

Iltem

1 Door Frame
Manufacturer
Material

Thickness
Overall size
Sectional dimension

Rebate

Jambs to head jointing :
method

Fixing methods to
concrete support

frame

Fixing material

Description

Dongguan City Teliang Fire Doors and Windews Co., Ltd

25 mm x 50 mm x 2.0 mm thick mild steel hollows **
50 mm x 50 mm x 2.0 mm thick mild.steelMéllows **
6 mm + 8 mm thick MgO board #*

15 mm thick MgO board **

1 mm thick G.M.S cladding

103 mm *

3002 mm x 3002 mm %

103 mm x 55 mm *<yperimeter door frame

103 mm x 102{mm.* -transom and mullion

20 mm *

By welded

Fixedito\Supporting construction with anchor bolts at
maximum 800 mm centre to centre. *

HILTI HRD-C 10 x 80 mm screw *

2 Door Leaf and Transom Panel Stile & Rail
: Dongguan City Teliang Fire Doors and Windows Co., Ltd

Manufacturer
Material

Density
Size

Fixing method

2.0 mm thick G.M.S C channel **
6 layers 15 mm thick MgO board infilling **
7.93 g/cm®

1 x (45 mm x 50 mm) - head and bottom edges of each

leaf, each transom panel, glazed panel and each louver **

1 x (45 mm x 50 mm) - left and right edges of each

leaf, each transom panel, glazed panel and each louver **

By welding

* Verified by the laboratory before the test.

** \erified by the laboratory after the test and from an additional part of the test specimen.
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Schedule of Components (cont'd) iyl W
3a Door Leaf Core

3b

6a

6b

Supplier
Material
Density
Thickness

Door Leaf Core
Supplier
Material

Density
Thickness
Fixing method

Fire Board
Supplier
Brand
Material
Density
Thickness
Fixing method

Door Leaf Facing
Supplier

Material
Thickness

Fixing method

Dongguan City Teliang Fire Doors and Windows Co., Ltd
Rock wool

100 kg/m®

21 mm **

Dongguan City Teliang Fire Doors and®Windows Co., Ltd
Acoustic panel

800 kg/m®

3 mm **

By adhesive

Dongguan City Teltlang Firé Doors and Windows Co., Ltd
GemTree

Magnesiumfoxide (MgO)

800 -1000 kg/m[1030 kg/m® #]

6mm,8 mmy, 15 mm **

By.adhesive

Doengguan City Teliang Fire Doors and Windows Co., Ltd
G.M.S

1 mm*

By adhesive

Butt Hingesfor*Active leaf of the Double-leaf Door

Brand

Model
Material

Size

i. Body

ii. Blade
Fixing method

Protech
P114/2
Stainless steel

120 mm long by 16 mm diameter *
114 mm x 114 mm x 3.0 mm thick *
By screw

Butt Hinges for Inactive leaf of the Double-leaf Door

Brand

Protech

* Verified by the laboratory before the test.  # Measured by the laboratory.
** Verified by the laboratory after the test and from an additional part of the test specimen.
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Schedule of Components (cont‘d) Dl W
Model P102/2
Material Stainless steel
Size
i. Body 108 mm long by 14 mm diameter *
ii. Blade : 102 mm x 102 mm x 3.0 mm thick *
Fixing method : By screw \
6c Concealed Hinges for Single-leaf Door
Brand : Dorma
Model BA-C80
Material Stainless steel
Size 160 mm (H) x 30 mm (W) x28 mm (D) *
Fixing method By screw
7 Door Lock (Latch) \3
Brand Protech
Model P9O001
Material Stainlesgyste
Size 240 S&x 87 mm wide x 30 mm thick *
Fixing method B
8a Door Closer for Single-|

8b

8c

Brand
Model

Material :
Size :
Fixing met Q :

Door Clogor Active leaf of the Double-leaf Door

Brand

Model
Material

Size

Fixing method

o)

OD-5044AW

Aluminum alloy

248 mm long x 72 mm wide x 44.5 mm thick *
By screw

OUDE *

OD-5033AW

Aluminum alloy

206 mm long x 68 mm wide x 44.5 mm thick *
By screw

Concealed Door Closer for Inactive leaf of the Double-leaf Door

Brand
Model

OUDE *
OD2000 Series 2024AWH

* Verified by the laboratory before the test.
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Schedule of Components (cont‘d) KA
Material : Aluminum alloy
Size : 230 mm long x 57 mm wide x 32 mm thick *
Fixing method : By screw
9a Flush Bolt for Head Position
Brand : Protech
Model : FB-300-S \
Material : Stainless steel
Size : 300 mm long x 22 mm wide X 35
Fixing method : By screw
9b Flush Bolt for Bottom Position
Brand : Protech %
Model : FB-300-S
Material : Stainless steel Q
Size : 250 mm long ide x 35 mm depth *
Fixing method : By screw %
10a Intumescent Seal %
Brand :
Model
Size X 4 mm thick
Fixing method B adhesive
Application location : 1 no. of seal applied at head of louver frame.
10b Intumescent Sé%
Brand Q . FANQIU
Model : FQ-C-3004
Size : 30 mm x 4 mm thick *
Fixing metho : By adhesive
Application location : 1 no. of seal applied at louver leaf & at the glazing bead.

1 no. of seal at the head edge of the door leaf of the
single-leaf door. *

1 no. of seal at the head edge of each leaf and the
meeting edge of the inactive leaf of the double-leaf door. *

10c Intumescent Seal
Brand : FAN QIU
Model : FQ-C-2004

* Verified by the laboratory before the test.
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10d

11

12

13

Size
Fixing method
Application location

Intumescent Seal
Brand

Model

Size

Fixing method
Application location

G22094FU226158
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20 mm x 4 mm thick *

By adhesive
1 no. of seal at the head, left and right edges of the door

frame of the double-leaf door. *

GALLFORD

YZ2024-1

20 mm x 4 mm thick *
By adhesive
1 no. of seal at the head, left and\ight edges of the door

frame of the single -leaf doer. *

Intumescent Smoke Seal with Fins

Brand

Model

Size

Fixing method
Application location

Perimeter Smoke Seal
Brand

Model

Size

Fixing method
Application logation

Door Stop Smoke Seal

Brand

Model

Material

Size

Fixing method
Application location

FAN QIU

FQ-CS-3004

30 mm x 4 mm_thjck'*

By adhesive

1 no. &f sealat the left and right edges of the door leaf of
the, singlesleaf door. *

Rno=egfseal at the hinge edge of each leaf and the
meeting edge of the active leaf of the double-leaf door. *

FAN QIU

FQ-VA017

14 mm x 14 mm *

By adhesive

1 no. of seal at the head, left and right edges of the door
frame of the single -leaf door. *

Baimi

BM-C18

Aluminum alloy

34 mm x 15 mm *

By adhesive & screw

1 no. of seal at the head, left and right edges of the door
frame of the single -leaf door. *

* Verified by the laboratory before the test.
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Schedule of Components (cont‘d)

14a Bottom Smoke Seal for Active leaf of the Double-leaf Door

Manufacturer : Baimi

Brand : BM-A01

Model : Aluminum alloy

Material : 30 mm x 14 mm *

Fixing method : By screw

Application location : 1 no. of seal at the bottom edge of the activedeaf of the

double-leaf door. *

14b Bottom Smoke Seal for Inactive leaf of the Double-leaf Dogr

Manufacturer : Baimi

Brand : BM-A04

Model : Aluminum alloy

Material : 34 mm x 15 mm *

Fixing method : By screw

Application location : 1 no. of seal at'the,bottom edge of the inactive leaf of the

double-leaffdoor. *

14c Bottom Smoke Seal for Single-leaf,Doox

Manufacturer : Baimi

Brand : BM-AZ3

Model : Aluminum alloy

Material [ 48'mm x 23 mm *

Fixing method : By screw

Application locatien : 1 no. of seal at the bottom edge of the door leaf of the

single-leaf door. *

15 Louver
Manufacturer : Dongguan City Teliang Fire Doors and Windows Co., Ltd
Model : TL-L-001
Thickness : 1 mm thick stainless steel *
Size : 650 mm x 730 mm x 60 mm thick *
Fixing method : By screw
Application location : 2 nos. of louver at the active leaf of the double-leaf door.

16 Smoke Shutter
Manufacturer : Dongguan City Teliang Fire Doors and Windows Co., Ltd
Model : TL-S-001

* Verified by the laboratory before the test.
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Schedule of Components (cont‘d) i
Thickness : 2mm G.M.S
Size : 610 mm x 690 mm x 100 mm thick *
Fixing method : By screw
Application location : 2 nos. of louver at the active leaf of the double-leaf door.
17 Glass Panel
Brand : PRO TECH \
Model : PT-45-120
Thickness : 45 mm thick *
Aperture size : 270 mm x 1870 mm
Sight size : 200 mm x 1800 mm *
18 Glazing Bead %
Material : G.M.S Q
Size : 35 mm x 4 mm thix
Fixing method : By welding

Fixing frequency . At max. 10% *

* Verified by the laboratory before t
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O thermocouples for average and maximum temperature rise
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Figure 4- Elevation Diagram of Test Construction
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5. Equipment Kot HICAs

Nine plate thermocouples were installed and maintained 100 mm away from the exposed
surface of the specimen to monitor the furnace temperature. The positions of the furnace
thermocouples are shown in Figure 5.

A pressure sensor was installed to control the furnace pressure.

Thermocouples were installed to monitor the temperature of the unexposed surface of the
specimen at the following positions.

a) At twenty-three positions on the door leaves of the douhble-leaf *door, one
approximately at the centre of the door leaves and one approxigatelysat the centre of
each quarter section, four at mid-height, 100 mm in from the yertical edges, four at 100
mm in from the vertical edges and 100 mm down from the“orizontal edge, one at
mid-width of the active leaf, 100 mm down from the horizental edge, four at mid-height,
25 mm in from the vertical edges, and four at 25 mm.in\rom,the vertical edges, 25 mm
down from the horizontal edge, one at mid-width ofithe\aetive leaf, 25 mm down from
the horizontal edge.

b) At five positions on each louvre, one appreXimately at the centre of the louvre and
one approximately at the centre of each quarter section, one at mid-width on the head
horizontal frame of the louvre.

c) At three positions on the glazed, panely one approximately at the centre of the glazed
panel and one approximately at theé centre of each section.

d) At fourteen positions” on_the transom panel of the double-leaf door, one
approximately at the centre of each half section, four at 100 mm in from the vertical
edges and 100 mm=from the horizontal edges and four at 25 mm in from the vertical
edges, 25 mm from _the_horizontal edges, two at mid-width of the flush over panel, 25
mm in from the honizental edge, two at mid-width of the flush over panel, 100 mm in
from the hofizontal=€édge.

e) At seven positions on the frame of the double-leaf door, one at the mid-height on
each vertical member of the perimeter frame, one at the mid-width on each horizontal
member, three on the horizontal members, 50 mm in from corner of frame.

f) At thirteen positions on the door leaf of the single-leaf door, one approximately at the
centre of the door leaf and one approximately at the centre of each quarter section, two
at mid-height, 100 mm in from the vertical edges, two at 100 mm in from the vertical
edges and 100 mm down from the horizontal edge, two at mid-height, 25 mm in from
the vertical edges, and two at 25 mm in from the vertical edges, 25 mm down from the
horizontal edge.
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g) At ten positions on the transom panel of the single-leaf door, one approximately at
the centre of each half section, four at 100 mm in from the vertical edges and 100 mm
from the horizontal edges and four at 25 mm in from the vertical edges, 25 mm from
the horizontal edges.

h) At five positions on the frame of the single-leaf door, one at the mid-height on the
right vertical member, and three on the horizontal members, 50 mm in frgm the corner
of the frame.

i) The positions and reference numbers of the various Wsed surface
thermocouples are shown in Figure 4.

A roving thermocouple was provided to measure temperature on @nexposed surface of

the specimen at any position that might appear to b tter than the temperatures

indicated by the fixed thermocouples.

Cotton pads and gap gauges were provided to evalN tegrity of the specimen.

A steel ruler was provided to measure the | lections of the specimen relative to
laser line. The measurement positions are sh in“Figure 6.

A thermocouple was provided to moni@nt temperature at a distance approximately
I

1500 mm away from the test constr

RS
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6.1 Pre-test examination and preparation

Prior to the fire resistance test, the doorset was subjected to 25 manually operated
opening and closing cycles and measured the closing speed as specified in BS EN 16034
2014.

Gaps, closing forces were measured as specified in BS EN 1634-1: 2014+A1:2018,
Clause 10.1.2.and 10.1.3. The doorset was subjected to final setting as specified in BS EN
1634-1: 2014+A1:2018, Clause 10.1.4.

6.2 Fire resistance test

The test was conducted in accordance with the procedure specified\in BS EN 1634-1:
2014+A1:2018, Clause 10.2.

The ambient temperature of test area was measured at commencement of the test.

The furnace temperature was controlled so that the ‘average furnace temperature and
tolerances complied with the requirements of BS 'EN 13863-1: 2020, Clause 5.1. Nine
furnace thermocouples were used to determine the average furnace temperature.

The furnace pressure was controlled so thatiitscomplied with the requirements of BS EN
1363-1: 2020, Clause 5.2. The calculatedy furace pressure relative to the laboratory
atmosphere at the top of the doorset was\h7.0'+ 3 Pa.

The temperature of the unexpqsed/-surface was monitored by means of eighty-four
thermocouples fixed to the unexposed’surface of the specimen. Thermocouples 1 to 5
were used to determine the average temperature of the unexposed surface of the
double-leaf door. Thermocouples 61 to 65 were used to determine the average
temperature of the ungXposed surface of the single-leaf door. Thermocouple 34 were used
to determine the awverage~temperature of the unexposed surface of the glazed panel.
Thermocouple 24't6,28 were used to determine the average temperature of the unexposed
surface of the leyuver A. Thermocouple 29 to 33 were used to determine the average
temperature of thedunexposed surface of the louver B. Thermocouple 37 to 38 were used
to determine the average temperature of the unexposed surface of the transom panel of
the double-leaf door. Thermocouple 51 to 52 were used to determine the average
temperature of the unexposed surface of the transom panel of the single-leaf door.
Thermocouples 1 to 5, 11 to 15 and 20 to 23 were used to determine the maximum
temperature (normal procedure) of the unexposed surface of the double-leaf door.
Thermocouples 6 to 10 and 16 to 19 were used to determine the maximum temperature
(supplementary procedure) of the unexposed surface of the double-leaf door.
Thermocouples 61 to 65 and 70 to 73 were used to determine the maximum temperature
(normal procedure) of the unexposed surface of the single-leaf door.
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Thermocouples 66 to 69 were used to determine the maximum temperature
(supplementary procedure) of the unexposed surface of the single-leaf door.
Thermocouples 34 to 36 were used to determine the maximum temperature of the
unexposed surface of the glazed panel. Thermocouples 24 to 28 were used to determine
the maximum temperature of the unexposed surface of louver A. Thermocouples 29 to 33
were used to determine the maximum temperature of the unexposed surface of louver B.
Thermocouples 37, 38 and 45 to 50 were used to determine the maximum, temperature
(normal procedure) of the unexposed surface of the transom panel of double-leaf door.
Thermocouples 39 to 44 were used to determine the maxigiumy temperature
(supplementary procedure) of the unexposed surface of thesttapSem panel of the
double-leaf door. Thermocouples 51, 52 and 57 to 60 were\used"'to determine the
maximum temperature (normal procedure) of the unexposed, surface of the transom panel
of single-leaf door. Thermocouples 53 to 56 were uségwlo, determine the maximum
temperature (supplementary procedure) of the unexposed suxface of the transom panel of
the single-leaf door. Thermocouples 77, 78 and 82)t0"84 were used to determine the
maximum temperature of the unexposed surface of theidoor frame of the single-leaf door.
Thermocouples 74 to 76 and 79 to 82 were @sed to_determine the maximum temperature
of the unexposed surface of the door frameyof the double-leaf door.

During the test, the temperatures and pressures were continuously monitored and were
recorded at one minute intervals.

The roving thermocouple was also‘usedy if considered necessary, to determine compliance
with the insulation criterion.

Cotton pads and gap gauges were used to determine compliance with the integrity criteria.
The specimen was alsoymonitored for the occurrence of any sustained flaming on the
unexposed surfacegvhich Would result on failure to comply with the integrity criteria.

A steel ruler was used. to measure the lateral deflection of the specimen during the test.

N =
TARBN HIKLAS 170
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The closing speed of the active leaf of the double-leaf door was 233 mm/s. The closing
speed of the inactive leaf of the double-leaf door was 121 mm/s. The closing speed of
the door leaf of the single-leaf door was 190 mm/s.

Gaps between the door leaves and the door frame are shown in Figures 7 to 8.

The retention forces of each leaf were shown as follows:

Active leaf of Push 117.3 N
double-leaf door Pull 101.2 N
Inactive leaf of Push 69.5N
double-leaf door Pull 70.7 N
. Push 119.6 N

Single leaf
Pull 108.8 N

* Viewed from the unexposed surface

The following data were recorded during theffire resistance test:

a) The actual average furnace temperature / time curve as well as the standard
furnace temperature/ time curve, ‘are shown in Figure 9.

b) The furnace pressuresN\elative” to laboratory atmosphere, at a height of
approximately 2000 mammabove the bottom of the specimen, are shown in Figure
10.

c) The average and maximum temperature rises of the unexposed surface of the
specimen measdred by fixed surface thermocouples are shown in Figure 11 to 14.
The indiyidual temperatures recorded on the unexposed surface of the specimen
are shown’in Table 1.

d) The lateral deflections of the specimen are shown in Table 2.

A summary of the observations made on the general behaviour of the specimen is given
in Table 3.

The ambient air temperature in the vicinity of the test construction was 26.0°C at the
start of the test and increased by 1.2°C at the termination of test.
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Figure 7 - Gap between Door Leaves of Double-leaf Door and Door Frame
as Viewed from the Unexposed Surface
All dimen%a in mm.
Dimensions Shown in brackets were measured from the exposed surface.
Gap dimension Measured value Mean declared
Surface - —
(mm) Maximum [ Minimum | Average value

Hinge etge Exposed 4.8 1.9 3.5 Not provided
Unexposed 4.6 0.8 2.9 3.0
Exposed (a) 3.0 2.6 2.8 Not provided

Meeting edge b 2.0 0.9 15 Not provided
Unexposed (c) 3.9 2.3 2.8 Not provided
Exposed 5.0 2.0 4.0 Not provided

Head edge Unexposed 5.2 4.3 4.7 3.0
Exposed 6.5 2.2 4.4 7.0

Bottom edge Unexposed 6.6 2.7 5.2 7.0
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Figure 8 - Gaps @ed between Door Leaf of Single-leaf Door and Door Frame
e\t m

p, |

Viewed from the Unexposed Surface

All dimensj ' m.
Dimensio%o in brackets were measured from the exposed surface.

Gap dimension Measured value Mean declared
Surface - —
(mm) Maximum [ Minimum | Average value
Hinge edge Exposed 3.0 3.0 2.5 Not provided
g g Unexposed 4.3 2.2 3.4 3.0
. Exposed 5.2 2.0 3.5 Not provided
Leading edge Unexposed 5.6 4.0 4.7 3.0
Exposed 2.5 2.0 2.4 Not provided
Head edge Unexposed 5.4 4.5 5.0 3.0
Exposed 4.5 2.1 3.4 7.0
Bottom edge Unexposed 6.2 3.1 5.1 7.0
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Standard Furnace Temperature/Time Curve

The Hong Kong Accreditation Service (HKAS) has accredited Fugro Technical Services (Guangzhou) Limited (Reg. No. HOKLAS 170) under the Hong Kong Laboratory Accreditation Scheme
(HOKLAS)for specific laboratory activities as listed in the HOKLAS Directory of Accredited Laboratories. The copyright of this report is owned by Fugro Technical Services (Guangzhou) Limited.
This report shall not be reproduced except in full.

T +86 20 3482 8832 | F +86 20 3482 8831 | E ftsgz@fugro.com | W fugro.com GZ114/0322
FU-R-40(31/05/2014)



"l'-l.l GRO FUGRO TECHNICAL SERVICES (GUANGZHOU) LIMITED

No.6, Nongye Gongsi Road
Caotang, Hualong, Panyu
Guangzhou

China

Client Ref. : - Page 26 of 50 N 'I”/ l'lle

Report No. : G22094FU226158 iEE MR} ns

/r,/,,qn\\\\ LAS 170

TEST

"//,
/ 1 \\ \‘\\\

\\\“\
,, ,, ,

18

3

N
NV A
A0

<
\Co

Pressure (Pa)
[ep)

o >
>

0 0 60 90 120
Time (min)

Figure 10 - Furnace Pressures Relative to the Laboratory Atmosphere

Graph showing recorded furnace pressure at 2000 mm above the bottom of the specimen.
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Figure 11 - Average Temperature Rises of the Unexposed Surface of the Double-leaf Door
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Figure 12 - Average Temperature Rises of the Unexposed Surface of the Single-leaf Door
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Figure 13 - Maximum Temperature Rises (Normal Procedure) of the Unexposed Surface of
the Double-leaf Door Measured by Fixed Surface Thermocouples
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Figure 14 - Maximum Temperature Rises (Normal Procedure) of the Unexposed Surface of
the Single-leaf Door Measured by Fixed Surface Thermocouples
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Table 1 Individual Temperatures Recorded on the Unexposed Surface of the Speumen o

Time Thermocouple No.

(mins) 1 2 3 4 5 6 7 8 9 10 11
0 250 | 246 | 252 | 26.3 | 242 | 252 | 25.0 | 259 | 25.7 | 255 | 25.0
5 254 27.8 25.7 26.5 24.8 26.2 31.1 30.3 32.2 25.6 27.3
10 269 | 294 | 257 | 29.2 | 248 | 21.0 | 39.2 | 35.7 | 429 | 464 | 30.2
15 29.2 30.3 26.0 31.8 29.1 60.6 512 | 41.2 54.0 60.8 354
20 32.3 31.3 27.6 34.6 34.7 65.5 63.2 | 46.6 65.1"=83.1 | 40.6
25 44.7 32.3 31.1 | 43.2 44.7 56.5 75.2 52.1 76:1 889 | 45.8
30 70.7 33.2 36.6 524 50.6 50.9 825 57.5 85,3 88.8 51.0
35 84.4 37.0 | 447 62.5 59.9 60.0 86.1 6340 91.4 92.0 59.1
40 86.1 | 446 | 52.7 | 74.0 | 66.5 | 67.7 | 89.8 | 68.4_| 920 | 939 | 655
45 87.8 52.8 61.8 81.7 77.0 68.4 96.4 73.9 92.1 94.4 715
50 88.2 | 61.6 | 727 | 84.2 | 844 | 70.8 | Q7.0 =¥9.3 | 924 | 951 | 77.6
55 87.9 70.6 79.9 84.7 87.6 74.6 98.9 84.8 93.8 95.6 83.0
60 87.9 76.0 82.1 84.1 89.1 78.3° 1007 | 90.2 96.8 95.8 85.7
65 86.5 78.3 82.4 82.9 90.7 |[@B5.5 |104.0 | 94.8 | 100.0 | 97.2 87.3
70 86.3 78.8 82.9 84.4 91.8 87.1 /1 108.8 | 96.8 | 104.6 | 99.9 87.7
75 86.8 78.7 834 86.7 94.8 85.7 [114.3 | 99.3 |109.3 [104.4 | 87.4
80 85.2 | 783 | 83.2 | 87.9 931, | 90.4 |120.2 (101.6 | 1139 (1114 | 88.1
85 87.8 78.3 82.6 90.6 95.0 92.3 [126.6 | 106.6 | 118.2 | 115.6 | 87.5
90 875 | 785 | 828 [, 92.4~'96.6 | 98.5 |1359 [112.1 |124.6 |118.0 | 88.7
95 87.4 79.3 85.0 95.2 98.6 |102.5|143.9 |118.2 [ 130.0 [ 120.2 | 91.9

100 88.3 81.7 86.9 98.0 |(101.0 | 108.2 | 151.7 | 126.1 | 132.7 | 125.5 | 94.3
105 88.1 83.0 89.1 [/101.5|103.8 | 112.5 [ 158.7 [ 138.1 | 131.7 | 131.4 | 96.1
110 88.0 835 90.3 |[105.2 | 106.2 | 117.9 | 164.5 | 151.0 | 132.1 | 142.4 | 98.3
115 87.5 |[-84% 90.9 [109.3 | 109.5 | 124.2 | 170.6 | 159.4 | 133.0 | 174.3 | 100.7
120 90.9 \86.1 Y 91.8 | 112.8 | 113.4 | 134.1 | 179.0 | 167.7 | 133.4 | 160.8 | 103.5
121 910 8673 915 (113.3 |114.0 | 136.3 [ 180.4 | 168.8 | 134.4 | 157.0 | 103.8
122 91.2 86.5 914 |114.1 | 1147 | 137.6 | 184.1 (170.1 | 135.6 | 154.0 | 104.6
123 92.2 86.9 91.5 (115.1 | 115.7 | 140.0 [ 185.9 (171.7 | 136.5 | 153.2 | 105.1
124 92.6 87.0 914 (1154 | 116.5 | 141.4 | 187.7 | 172.8 | 138.5 | 153.3 | 105.6
125 94.0 87.5 91.1 |(116.4 | 117.4 | 144.6 | 189.8 | 174.7 | 140.0 | 154.3 | 106.3
126 94.2 87.5 915 (117.7 | 118.2 | 145.3 [ 191.8 | 176.3 | 140.8 | 156.8 | 106.6
127 94.0 87.8 91.7 |(118.4 | 119.1 | 148.0 [ 193.4 (177.7 | 141.1 | 159.8 | 107.2
128 93.8 | 88.2 | 924 | 119.0 | 120.0 | 149.1 | 195.2 | 178.8 | 141.7 | 163.0 | 108.0
129 93.5 88.3 92.7 (119.9 | 121.0 | 150.0 [ 196.8 | 179.8 | 142.3 | 166.3 | 108.5
130 93.3 | 88.7 | 92.7 |121.1 | 122.0 | 152.0 | 198.6 | 181.6 | 142.8 | 167.7 | 109.2
131 93.1 88.9 925 (121.5|122.9 | 151.4 [ 200.3 | 183.2 | 142.9 | 168.4 | 110.0
132 93.0 89.2 92.2 (123.0 | 123.9 | 152.0 [ 202.6 | 184.9 | 143.4 | 169.0 | 110.6

/ l\\“

\\\“\
/, /, ,
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Table 1 Individual Temperatures Recorded on the Unexposed Surface of the Spemmen(cont'dTTT

Time Thermocouple No.

(mins) | 12 13 14 15 16 17 18 19 20 21 22
0 253 | 247 | 255 | 264 | 26.3 | 2844 | 286 | 28.1 | 271 | 27.1 | 27.3
5 27.9 28.5 25.9 26.8 27.2 | 40.7 40.0 36.1 27.1 27.8 28.8
10 308 | 33.3 | 31.1 | 28.8 | 91.3 | 585 | 53.2 | 42.0 | 465 | 37.3 | 34.9
15 355 | 41.7 33.6 33.8 834 65.1 63.7 52.8 | 41.7 | &60.7 | 447
20 40.2 50.1 38.0 | 46.9 78.1 67.5 72.6 55.3 | 48.6 14.1 63.6
25 44.9 58.5 50.3 66.4 79.8 69.2 94.3 58.1 58.8 86.1 82.1
30 54.9 66.9 66.1 78.6 86.0 76.3 94.2 69.3 70.3 89.7 88.7
35 64.9 78.0 76.9 89.4 93.1 83.6 95.0 7565 80.9 90.9 91.1
40 717 | 858 | 841 | 933 | 93.2 | 929 | 951 | 82.8, | 889 | 93.1 | 921
45 82.9 88.2 87.0 93.9 98.0 [115.1 | 90.9 85.1 90.7 95.7 91.7
50 874 | 89.3 | 88.6 | 94.6 |102.2 [ 123.6 | 89.9.=85.0 | 948 | 98.2 | 925
55 89.4 89.5 89.5 945 [105.6 | 132.3 |\88.8 83.6 97.8 99.9 93.8
60 90.0 894 88.3 94.4 | 1125 | 1429}, 894 | 83.7 |101.0 | 1025 | 94.9
65 90.4 89.9 88.5 94.1 |(116.6 | 153.2 1792.3 86.3 [104.2 | 106.4 | 97.0
70 86.8 90.6 89.0 93.9 [125.8|163.6/] 97.4 90.7 |[105.6 | 1104 | 99.8
75 87.4 90.2 88.3 939 (185811754 |102.6 | 96.0 |107.2 | 114.1 | 102.5
80 879 | 89.9 | 89.3 | 94.0 422, |187.4 | 1054 | 99.6 |102.7 |117.9 | 105.0
85 88.8 92.8 89.8 96,2 149.6 | 195.1 | 111.8 | 106.8 | 102.4 | 122.4 | 108.0
90 91.1 | 95.0 | 91.0 |,98.2+ 155.8 | 206.2 | 116.3 | 113.1 | 104.0 | 127.2 | 109.7
95 93.1 95.7 93.7 98.3y] 159.1 | 217.2 | 121.2 | 119.9 | 106.5 | 134.2 | 110.6
100 96.2 96.0 95.7 993 |[162.0 | 229.1 | 125.4 | 126.2 | 109.2 | 143.0 | 113.7
105 99.8 98.0 97.3 [/101.4 | 164.2 | 239.5 [ 128.5 | 132.6 | 112.4 | 150.6 | 118.8
110 103.1 | 10078, 100.3 | 103.9 | 167.8 | 247.2 | 135.6 | 139.8 | 116.4 | 156.5 | 125.5
115 109.7 4036 1~.02.2 | 111.0 | 176.8 | 255.0 | 147.0 | 148.7 | 120.7 | 163.9 | 137.6
120 113.,5 108%™ 107.0 | 108.7 | 179.0 | 259.7 | 157.9 | 156.5 | 125.9 | 171.4 | 148.2
121 114.04°109.0 | 107.8 | 107.7 | 179.4 | 253.8 | 161.0 | 159.4 | 127.4 | 172.6 | 150.2
122 115.2%,109.9 | 108.3 | 107.0 | 181.6 | 250.2 | 163.1 | 161.8 | 129.1 | 174.2 | 151.7
123 116.3 | 110.5 [ 109.1 | 106.5 | 183.5 | 240.8 | 165.5 | 164.3 | 130.9 | 175.4 | 153.4
124 117.2 | 111.2 | 109.6 | 106.3 | 185.0 | 228.6 | 168.1 | 166.4 | 133.1 | 176.5 | 155.2
125 118.3 | 112.5 [ 109.7 | 106.5 | 181.6 [ 217.5 [ 171.0 | 169.2 | 134.2 | 178.1 | 156.8
126 119.2 | 113.9 | 110.4 | 106.9 | 179.0 | 215.2 | 173.2 | 171.3 | 1345 | 179.6 | 158.4
127 120.5 | 115.0 | 110.5 | 107.5 | 180.7 | 214.7 | 174.7 | 173.0 | 135.1 | 181.7 | 159.7
128 121.8 | 115.4 | 111.0 | 108.3 | 182.0 | 216.6 | 177.0 | 175.8 | 136.1 | 183.3 | 161.4
129 123.1 | 116.0 (111.6 | 109.1 | 1775 [ 217.7 | 178.4 | 176.9 | 135.5 | 185.5 | 162.9
130 124.4 [ 117.3 | 112.5 | 110.1 (172.8 | 219.4 | 179.9 | 178.5 | 135.3 | 187.3 | 164.4
131 125.7 | 118.4 | 112.7 | 110.7 | 170.6 | 221.7 | 182.4 | 180.2 | 135.7 | 189.0 | 165.7
132 127.2 1 119.6 | 113.1 | 111.2 | 169.8 | 223.8 | 184.4 | 182.0 | 136.6 | 191.0 | 167.1
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Table 1 Individual Temperatures Recorded on the Unexposed Surface of the SpeC|men(cont'aE)ST

Time Thermocouple No.

(mins) | 23 24 25 26 27 28 29 30 31 32 33
0 28.1 | 282 | 276 | 283 | 278 | 278 | 271 | 269 | 271 | 27.3 | 26.8
5 36.2 324 25.1 33.8 30.8 25.6 27.2 25.1 27.9 26.0 23.8
10 408 | 36.6 | 33.7 | 420 | 384 | 33.0 | 290 | 33.2 | 314 | 279 | 24.0
15 47.0 | 40.8 60.4 514 52.0 | 44.6 30.3 | 44.7 33.8 [ 30.2 24.4
20 50.0 | 45.0 50.6 | 49.7 51.1 | 435 31.1 | 46.8 36.5"=32.0 25.7
25 532 | 49.2 | 455 54.3 50.2 | 42.7 37.0 | 46.4 54,1 349 26.6
30 63.5 535 | 47.8 53.2 55.9 | 46.9 50.7 54.4 5768 41.5 30.0
35 71.6 57.7 50.8 52.9 58.3 51.2 52.9 6042 64.6 54.4 35.2
40 79.5 61.9 57.1 53.8 60.9 554 70.0 65.2 77.9 71.2 | 454
45 83.3 66.1 59.7 55.3 63.9 60.9 73.1 65.5 79.1 75.1 52.5
50 846 | 70.3 | 62.1 | 585 | 659 | 61.8 | 753 =6/.7 | 80.8 | 72.0 | 56.4
55 85.2 74.5 62.5 58.1 68.8 61.3 76.6 68.6 81.1 68.4 58.6
60 85.5 78.7 64.5 58.5 68.9 62.1 79+ 71.6 82.3 67.0 61.9
65 87.1 82.9 66.0 59.3 71.0 60.7 82.1 74.2 84.9 68.6 63.2
70 90.5 85.7 69.0 62.5 69.9 61.3 86.5 77.0 90.9 71.6 63.7
75 93.3 87.2 70.0 63.8 .l 61.6 89.0 78.3 96.8 76.2 63.5
80 956 | 928 | 73.0 | 66.8 /34| 62.6 | 923 | 81.8 |104.4 | 80.8 | 63.8
85 98.8 94.5 75.4 68.8 5.2 63.3 95.5 83.6 [109.6 | 86.0 64.0
90 1019 | 99.7 | 77.9 |, 69,6/ V6.4 | 63.6 | 99.8 | 86.3 [114.3 | 91.2 | 65.0
95 104.8 | 98.4 80.7 72.7 78.2 64.5 (1034 | 88.3 | 1175 | 97.9 66.1
100 108.9 [ 107.5 | 88.3 371 79.8 65.6 [105.8 | 90.2 | 120.0 | 103.0 | 67.0
105 1129 | 111.4 | 85.9 82.9 80.1 66.5 [114.4 | 915 |124.1 |[111.4 | 66.0
110 117.5 | 1182, 87.4 89.6 825 67.7 |[118.0 | 93.1 | 132.3 | 119.7 | 68.0
115 123.1 |4:23.91=90.1 90.8 88.3 79.3 (1215 | 96.7 | 145.8 | 128.5 | 68.6
120 129.0 \129% % 93.0 | 99.5 [ 103.4 | 849 (123.3 | 100.4 |157.7 | 1349 | 68.1
121 130741324 | 95.7 |100.9 | 106.2 | 87.1 |126.2 | 102.8 | 157.5 | 136.5 | 68.1
122 133.5%,134.6 | 96.7 |101.6 | 108.7 | 88.8 | 128.1 | 105.5 | 159.7 | 138.5 | 68.8
123 135.8 | 136.7 | 98.4 | 103.5 | 110.6 | 88.1 [129.9 | 107.5 | 164.3 | 140.7 | 68.8
124 137.8 | 1384 | 99.6 [112.8 | 1140 | 87.6 |131.3 | 109.2 | 169.6 | 143.2 | 69.2
125 140.5 | 140.9 (101.1 [ 114.0 | 118.8 | 87.8 [ 133.0 | 108.9 | 175.2 | 146.3 | 68.2
126 142.1 | 142.0 | 102.1 | 117.0 | 122.7 | 87.5 [134.4 | 108.9 | 177.0 | 149.2 | 69.2
127 143.6 | 145.2 | 103.2 | 115.0 | 127.1 | 89.0 [134.9 | 110.5 | 177.4 | 153.2 | 70.0
128 1455 | 149.5 | 105.7 | 114.0 | 126.9 | 90.3 | 136.1 | 113.6 | 175.2 [ 156.6 | 71.0
129 146.6 | 152.4 | 106.1 | 114.2 | 129.4 | 89.2 |[136.5 | 114.7 | 181.2 | 159.8 | 71.4
130 148.0 | 158.2 | 106.6 | 114.2 | 133.4 | 87.8 [ 137.3 | 1149 [ 183.0 | 1625 | 72.2
131 149.8 | 163.7 [ 108.0 | 109.7 | 136.2 | 88.6 |138.9 | 116.8 | 184.1 | 165.6 | 72.7
132 151.6 | 171.0 | 109.0 | 108.8 | 138.6 | 87.1 |[139.8 | 117.3 | 181.6 | 168.7 | 73.5
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Table 1 Individual Temperatures Recorded on the Unexposed Surface of the SpeC|men(cont'aE)ST

Time Thermocouple No.

(mins) | 34 35 36 37 38 39 40 41 42 43 44
0 26.2 | 23.0 | 233 | 236 | 23.3 | 23.0 | 220 | 245 | 244 | 26.0 | 254
5 24.9 23.2 234 25.2 24.2 31.9 29.3 254 28.9 30.3 26.2
10 2000 | 28.0 | 27.2 | 283 | 27.2 | 384 | 408 | 28,9 | 50.2 | 48.7 | 32.6
15 34.8 35.2 34.6 33.3 29.6 | 449 64.7 34.1 72.6 | 6.9 64.2
20 435 | 435 | 42.6 36.2 38.0 51.5 775 | 41.5 75.6 66.7 74.9
25 50.9 50.8 | 49.7 | 42.0 | 44.0 58.0 78.6 | 49.8 75:.2 69.0 85.0
30 57.2 57.3 55.8 | 48.1 51.2 64.5 824 60.4 8n2 73.3 89.2
35 63.2 62.9 60.9 55.5 59.0 71.1 85.6 7044 92.2 81.6 92.1
40 686 | 694 | 665 | 63.3 | 659 | 73.6 | 904 | 79.8, | ©8.6 | 88.5 | 133.6
45 73.3 73.8 71.0 715 73.3 73.5 92.0 89.5 [103.0 | 90.8 | 186.2
50 768 | 769 | 741 | 829 | 835 | 755 | 935939 | 67.0 | 97.3 | 1529
55 79.1 79.1 76.1 89.4 90.2 81.2 96.9 96.8 77.8 97.3 | 144.6
60 81.9 81.1 78.0 91.7 91.8 80.9 99:0” | 100.3 | 83.0 97.5 |152.8
65 85.1 82.9 79.9 92.8 924 |¢80.8 |100.3 | 105.3 | 85.3 |102.7 | 173.2
70 89.3 83.6 81.1 93.8 92.7 82.8 /1 101.1 | 107.7 | 95.6 |[109.6 | 164.9
75 90.0 85.5 82.1 94.3 92.9 86.5 [104.8 | 110.8 | 101.9 | 116.4 | 144.2
80 90.9 | 87.1 | 83.4 | 94.7 938, | 925 |111.9 |(114.4 | 106.9 | 122.8 | 148.6
85 91.9 88.3 85.1 95.9 93.5 92.8 (112.3 | 117.7 | 113.2 | 128.2 | 145.6
90 93.3 | 88.3 | 86.5 |,96.8'925 | 95.7 |1145 (124.8 | 114.4 | 131.5 | 145.0
95 91.4 87.9 86.3 98.6 93.9 [103.4 |116.3 | 133.0 [ 117.8 | 136.6 | 151.9
100 90.5 88.4 86.4_|104.3 | 95.8 [109.5 |118.1 (139.1 | 121.4 | 141.6 | 158.7
105 89.4 89.3 86.8 [/104.8 | 98.7 | 114.9 [ 121.2 | 149.0 | 125.7 | 144.3 | 165.3
110 89.6 898 87.2 (108.4 | 102.0 | 120.3 [ 126.5 | 155.0 | 130.5 | 148.5 | 172.9
115 93.8 Q1o 1=88.1 | 109.6 | 107.2 | 126.0 | 132.1 | 164.9 | 133.5 | 149.7 | 179.2
120 96.00 \94.2 Y 89.4 | 113.3 |106.0 | 131.7 | 139.0 [ 173.3 | 139.6 | 156.3 | 183.2
121 964 a7 89.5 (113.6 | 105.6 | 132.9 [ 140.0 [ 173.9 | 139.8 | 157.4 | 183.3
122 96.8 95.3 90.1 |114.2 | 1055 [ 134.1 | 140.8 [ 175.4 | 142.1 | 158.9 | 183.3
123 97.2 96.2 90.7 |[115.0 | 104.9 | 1355 [ 141.9 (175.7 | 143.9 | 160.9 | 183.0
124 97.4 97.1 91.3 (116.1 | 103.2 | 136.2 | 142.7 | 175.0 | 143.3 | 160.8 | 181.7
125 97.5 98.0 91.8 (117.8 | 102.3 | 137.1 | 144.0 (173.9 | 144.7 | 160.1 | 181.5
126 97.9 [100.7 | 92.6 | 119.0 [ 101.8 | 138.3 | 145.0 | 172.1 | 145.9 | 158.8 | 181.6
127 97.9 (1019 | 93.6 | 120.2 [ 102.3 | 139.2 | 146.1 | 172.7 | 150.2 | 157.7 | 181.9
128 98.4 |101.9 | 94.7 [120.9 | 102.2 | 139.7 | 147.0 | 171.6 | 152.3 | 157.1 | 181.9
129 98.5 [101.4 | 95.8 | 121.7 [ 102.6 | 140.9 | 147.7 | 172.5 | 159.2 | 156.2 | 182.0
130 98.8 | 100.7 | 97.1 | 122.4 |102.5 | 142.0 | 148.8 | 172.5 | 160.2 | 155.6 | 182.2
131 98.9 99.7 98.8 [ 123.1 | 103.4 | 143.0 [ 150.5 | 173.4 | 162.7 | 155.4 | 182.8
132 99.7 99.0 99.4 |(124.0 | 103.6 | 144.2 [ 151.9 (172.6 | 163.0 | 155.4 | 183.6
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Table 1 Individual Temperatures Recorded on the Unexposed Surface of the Spemmen(cont'&E)ST

Time Thermocouple No.

(mins) | 45 46 47 48 49 50 51 52 53 54 55
0 255 | 230 | 229 | 20.0 | 240 | 242 | 239 | 243 | 245 | 263 | 255
5 27.5 23.9 234 20.5 24.4 24.6 24.0 24.6 29.6 315 35.1
10 304 | 272 | 255 | 28.3 | 308 | 28.0 | 248 | 259 | 34.7 | 36.6 | 55.9
15 345 31.9 31.3 37.1 39.2 36.0 26.0 31.2 39.8 [41.8 84.3
20 40.3 37.0 35.1 38.7 43.3 37.7 354 51.3 | 45.0"=47.0 86.9
25 428 | 414 384 345 515 | 455 | 48.6 76.4 50.1 522 92.3
30 51.1 505 | 47.2 0.0 62.2 55.6 65.6 85.5 55,2 57.4 94.0
35 58.3 58.9 57.2 61.8 74.3 64.7 78.9 8842 60.3 62.6 95.0
40 647 | 704 | 773 | 740 | 827 | 77.0 | 850 | 90.9, | 654 | 67.8 | 95.3
45 69.2 80.1 [116.1 | 94.9 87.2 86.6 87.2 93.0 70.5 73.0 96.3
50 78.2 | 88.2 | 1435|1122 | 89.6 | 90.2 | 88.%=93.3 | 75.7 | 782 | 974
55 86.6 93.8 [143.8 | 107.5 | 90.3 91.9 87.8 934 80.8 834 98.7
60 90.5 93.7 [149.6 | 90.2 91.0 92.6 866 93.9 85.9 93.4 |100.7
65 91.6 93.9 |140.0 | 88.9 92.2 | (©3.6, |"87.6 94.6 91.0 96.2 | 102.6
70 91.8 93.3 [129.1 | 92.0 93.5 954 88.9 94.9 96.1 98.4 | 105.2
75 92.1 93.0 [127.1 ] 93.3 95.0 96.9 89.9 96.0 [101.2 | 99.2 | 108.1
80 91.6 | 935 [132.9 | 93.3 956, 98.3 | 90.3 | 96.1 |109.9 |(101.3 | 113.2
85 91.5 92,9 [131.8 | 95.0 972 | 100.0 | 90.6 96.0 [118.9 | 105.5 | 118.3
90 92.3 | 93.3 [129.9 |,95.9~'98.2 |[101.3 | 90.6 | 96.1 |129.3 | 114.1 | 1235
95 92.9 93.4 |[127.3,| 94y 101.0 [ 104.0 | 91.8 96.2 |[139.6 | 124.4 | 131.5
100 94.2 945 |[125.0_|%Q9.0 | 102.6 | 106.7 | 93.8 97.0 |146.5 | 132.7 | 141.6
105 96.3 96.4 |124.0 |[/99.7 |104.0 | 108.9 | 97.7 98.3 |[159.4 | 137.7 | 150.2
110 98.6 9885 [ 126.5 | 101.7 | 105.6 | 113.3 [ 100.2 | 99.4 | 160.1 | 140.5 | 154.5
115 100.9 | A0N5"1+129.4 | 105.2 | 108.6 | 118.2 | 101.0 | 100.3 | 169.8 | 144.2 | 160.5
120 103.# N104% Y 133.1 | 109.0 | 111.7 | 123.0 | 102.2 | 101.0 | 184.7 | 147.1 | 168.6
121 104.3 4'105.3 | 134.1 | 109.9 | 112.3 | 123.2 | 102.4 | 101.3 | 187.3 | 148.0 | 170.3
122 105.0%,106.2 | 134.8 | 110.5 | 113.2 | 123.3 | 102.6 | 101.5 | 189.3 | 149.0 | 171.7
123 105.8 | 107.2 | 135.7 | 111.4 | 114.1 [ 122.9 (103.1 | 101.5 | 192.6 | 150.2 | 173.0
124 106.2 | 107.8 | 132.2 | 111.7 | 1145 [ 121.8 | 103.0 | 101.5 | 194.5 | 150.2 | 174.9
125 107.0 | 108.6 | 130.6 | 112.3 | 115.0 [ 120.6 | 102.5 | 101.6 | 196.6 | 149.6 | 176.6
126 107.6 | 109.2 | 129.0 | 113.2 | 115.6 | 120.3 [ 101.9 | 101.5 | 199.2 | 149.1 | 178.0
127 108.0 | 109.8 | 128.4 | 113.6 | 115.3 [ 119.7 [ 101.9 | 101.9 | 204.0 | 148.9 | 179.6
128 109.0 | 110.6 | 127.8 | 114.0 | 115.5 | 119.3 [ 101.8 | 101.9 | 208.9 | 149.0 | 181.1
129 109.7 | 111.2 | 127.3 | 114.9 | 1155 [ 119.2 | 101.8 | 101.0 | 212.7 | 148.5 | 182.8
130 110.2 | 111.7 | 127.6 | 1159 | 116.4 | 119.7 [ 101.7 | 100.3 | 216.9 | 148.3 | 184.7
131 110.9 | 112.4 (128.0 | 116.3 | 117.0 [ 120.2 [ 101.8 | 99.8 | 223.5 | 148.2 | 186.2
132 111.6 | 113.2 | 128.5 | 116.9 | 117.6 [ 120.6 [ 101.5 | 99.4 | 228.2 | 148.2 | 187.6
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Table 1 Individual Temperatures Recorded on the Unexposed Surface of the SpeC|men(cont'aE)ST

Time Thermocouple No.

(mins) | 56 57 58 59 60 61 62 63 64 65 66
0 278 | 249 | 248 | 245 | 270 | 259 | 280 | 27.2 | 265 | 26.1 | 24.2
5 33.7 254 24.9 25.0 27.0 25.8 31.7 27.3 26.6 28.3 24.0
10 396 | 30.7 | 300 | 28,6 | 20.3 | 19.1 | 355 | 27.3 | 26.6 | 30.6 | 25.2
15 49.3 | 40.6 39.6 36.6 20.8 26.5 39.2 29.1 27.3 | 32.8 34.2
20 66.0 | 469 | 476 | 49.3 35.9 32.8 | 429 33.7 31.0"=35.0 | 48.8
25 82.0 56.1 52.3 61.8 | 455 | 434 | 46.7 | 40.6 36.6 373 54.3
30 92.9 65.7 59.1 84.7 72.9 56.3 50.4 | 49.3 ¢.446 39.5 | 49.3
35 93.8 74.3 68.6 89.6 83.3 78.4 54.1 6142 54.77 | 41.8 | 425
40 95.7 84.3 79.0 90.3 85.7 94.7 57.9 75.5 65.8 | 44.0 34.7
45 98.4 87.5 85.6 91.1 87.0 [1029 | 61.6 79.0 85.2 | 46.2 36.4
50 989 | 86.9 | 946 | 91.3 | 87.8 [103.1 | 65.3=87.2 | 91.1 | 485 | 82.3
55 100.5 | 87.2 934 91.1 87.8 | 103.2 |\69.1 92.8 92.4 50.7 86.6
60 104.1 | 874 95.5 914 88.4 | 102.60} 72+8 95.8 94.0 52.9 88.6
65 107.5 | 88.7 [101.9 | 92.0 89.6 |102.6 | 6.5 97.6 95.3 55.2 90.7
70 1109 | 89.4 |[105.3 | 93.0 89.3( [ 104.1/] 81.2 | 103.2 | 96.3 57.4 93.0
75 115.3 | 91.9 [109.3 | 94.0 90.6 |104.9 | 85.6 | 106.2 | 96.8 59.7 97.6
80 121.9 | 94.3 | 108.7 | 95.5 |\91'9, | 1039 | 87.2 |107.2 | 97.8 | 61.9 | 104.7
85 129.0 | 97.7 [107.3 | 971 946 |105.3 | 87.9 |108.7 | 98.7 64.1 |113.3
90 138.2 | 101.4 | 104.7 |,99.0/+'95.2 | 1059 | 88.3 | 109.9 | 99.7 | 66.4 |121.1
95 146.5 | 104.7 | 106.4, | 101.0¢] 96.3 | 106.3 | 89.6 | 112.5 |101.1 | 69.4 | 128.0
100 150.4 | 109.2 | 109.9_|'103.9 | 100.8 | 107.4 | 90.9 |114.2 | 103.9 | 73.4 | 134.4
105 157.1 | 113.9 | 113.3 }/106.0 | 107.2 [ 1105 | 92,5 | 116.3 | 107.6 | 74.4 | 143.1
110 161.1 | 11976, ( 118.8 | 107.7 | 113.9 [ 112.8 | 94.4 | 117.6 | 111.1 | 75.9 | 151.5
115 161.6 |423:21+420.4 | 110.1 | 1155 [ 116.0 | 95.3 | 118.9 | 1146 | 77.1 |162.7
120 151.9 \129%" 121.9 | 113.4 | 1215 | 119.2 | 954 |119.9 | 1184 | 78.9 | 170.5
121 150741309 | 122.4 | 114.6 | 123.6 [ 120.1 | 95.6 | 120.2 | 119.2 | 77.2 |172.0
122 151.2%,131.7 | 122.6 | 114.8 | 121.6 | 120.8 | 95.8 | 120.2 | 120.0 | 76.4 |172.8
123 150.3 | 133.2 [ 123.3 | 115.0 | 121.0 [ 121.5 | 95.8 | 120.0 | 120.8 | 77.8 | 174.2
124 150.6 | 134.2 | 123.7 | 116.0 | 120.5 [ 122.3 | 95.6 | 120.0 | 121.7 | 79.1 [ 175.9
125 151.6 | 134.9 [ 123.9 | 117.0 | 120.0 [ 1225 | 95.6 | 120.1 | 1225 | 79.4 |177.2
126 151.6 | 136.0 | 123.8 | 117.6 | 119.9 [ 122.7 | 95.4 | 119.6 | 123.2 | 79.0 | 177.6
127 152.7 |1 138.2 [ 123.9 | 1185 | 121.1 [ 1229 | 95.1 | 118.2 | 123.8 | 80.1 [ 178.8
128 153.2 | 140.2 | 124.3 | 119.5 | 122.8 | 1229 | 95.0 | 116.1 | 1245 | 78.8 | 180.2
129 154.9 | 141.8 | 124.6 | 120.7 | 123.9 [ 123.4 | 949 | 115.6 | 125.2 | 78.1 | 181.0
130 157.1 [ 143.0 | 124.7 | 1219 | 124.8 | 123.6 | 94.7 | 114.9 | 125.7 | 77.2 | 181.7
131 158.5 | 144.2 | 125.2 | 123.2 | 1255 [ 1245 | 94,5 | 115.0 | 126.2 | 77.6 | 182.9
132 159.5 | 1455 [ 125.2 | 124.0 | 126.6 | 124.9 | 94.4 | 1144 | 125.7 | 77.8 | 183.7
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Table 1 Individual Temperatures Recorded on the Unexposed Surface of the Speumen(cont'&E)ST

Time Thermocouple No.

(mins)| 67 68 69 70 71 72 73 74 75 76 77
0 23.1 25.4 246 | 279 | 235 | 239 | 245 | 244 | 246 | 248 | 23.6
5 30.4 30.8 24.5 28.0 23.7 23.9 23.8 24.5 28.2 25.2 27.7
10 62.2 36.2 249 | 284 | 269 | 25.7 | 27.0 | 448 | 376 | 29.1 | 471
15 64.2 41.5 31.0 | 345 32.1 28.6 30.3 73.9 65.3 37.1 77.8
20 67.9 46.9 55.8 | 44.0 39.9 34.0 36.9 75.3 76.5"=49.1 86.3
25 42.6 52.3 72.5 535 | 48.1 | 43.3 | 46.9 81.4 | 80.1 765 84.6
30 37.3 57.7 82.3 62.9 60.3 60.1 | 47.3 89.1 88.8 924 | 87.6
35 45.1 63.1 85.8 72.4 68.3 72.3 55.9 88(7 87.4° | 944 | 915
40 55.8 68.4 856 | 819 | 76.2 | 79.3 | 380 | 856,_]91.0 | 96.5 | 92.3
45 58.9 71.5 88.0 | 89.9 84.1 829 | 41.0 79.7 92.6 97.5 93.9
50 74.3 74.4 89.4 | 90.1 | 889 | 84.2 | 43:0™4.52.8 4.0 98.0 | 95.1
55 81.5 73.9 89.7 86.2 90.3 84.3 52.2 65.4 | 54.0 | 98.6 96.9
60 89.1 74.0 91.6 92.9 90.2 85.6 56+8 62.2 77.2 99.4 | 97.2
65 98.1 71.4 93.9 97.8 90.6 85.9 57.4 79.0 97.3 | 100.0 | 98.3
70 107.9 70.7 92.3 |104.9 | 88.% 86,3 54.6 84.3 97.1 |100.7 | 101.2
75 114.6 70.9 91.8 | 108.7 | 88.8 86.0 56.5 934 | 98.2 |101.6 | 1025
80 121.7 | 73.8 96.8 | 113.1 \78%5), | 86.5 | 57.7 | 92.4 | 109.8 |102.7 | 105.1
85 130.6 85.5 101.5 | 115.33}.85.8 87.0 57.0 |107.6 | 122.5 | 104.5 | 109.3
90 140.3 | 96.4 108.2 | 11747~ "88.0 | 87.7 | 54.8 |118.5 [ 128.0 | 108.1 | 115.9
95 148.9 | 102.2 |[116.% | 1298 88.9 87.8 53.6 |131.1 | 135.9 | 113.1 | 124.9
100 |157.6 | 108.2 |121.9_J|122.1 | 90.6 88.9 65.5 | 138.5 | 140.0 | 123.0 | 135.1
105 |(163.7 | 113.3 |128.9 [/123.9 | 93.0 91.0 68.3 | 151.5 | 149.7 | 132.8 | 146.0
110 [169.7 | 11865 | 132.9 | 127.1 | 96.0 93.2 67.9 |160.8 | 159.1 | 142.9 | 155.6
115 (1749 | 22680/ =138.3 [ 130.3 | 994 | 96.4 65.7 |168.0 | 167.2 | 152.5 | 167.2
120 | 179.0p| \132.2 ™ 146.5 | 134.9 | 102.3 | 100.5 | 70.0 | 177.0 | 176.1 | 162.9 | 176.4
121 | 179% |#133°9 | 147.6 | 1349 | 103.2 | 101.5 | 66.0 |178.4 | 176.8 | 165.0 | 177.3
122 | 180.7 N136.6 | 149.1 | 135.8 | 103.7 | 102.4 | 71.8 |180.3 | 178.3 | 167.4 | 179.2
123 (182.0 | 138.1 |151.2 (137.0 | 104.4 | 1029 | 66.7 |182.5 |178.9 | 169.7 | 180.9
124 |(182.4 | 139.8 | 153.6 | 137.4 | 105.0 | 103.9 | 66.3 | 183.2 [ 180.9 | 172.4 | 182.8
125 (183.3 | 141.9 |154.8 |138.1 [ 105.8 | 1049 | 71.1 |182.3 [183.1 | 175.4 | 1854
126 |183.5 | 142.8 | 155.2 | 139.0 | 105.9 | 105.2 | 68,5 |183.8 | 185.3 | 177.8 | 187.0
127 (184.4 | 1445 |153.2 (139.3 | 106.6 | 106.2 | 69.8 | 186.4 | 185.7 | 179.8 | 188.9
128 |185.5 | 145.2 |155.3 | 139.1 (107.4 |107.4 | 67.6 |188.2 | 185.1 |181.8 | 190.4
129 |[186.5 | 146.6 | 156.2 | 139.9 [ 108.0 | 108.3 | 71.5 |190.2 | 185.6 | 183.6 | 191.8
130 |186.9 | 148.2 |158.6 | 140.4 (108.5 | 109.3 | 72.7 [191.1 | 185.9 | 185.7 | 193.5
131 |(187.6 | 149.3 |162.0 | 141.3 | 109.2 | 110.2 | 73.0 |192.6 | 188.0 | 187.7 | 195.4
132 (187.7 | 150.5 | 163.5 | 141.8 [ 109.6 | 111.3 | 71.1 |193.6 | 189.0 | 189.4 | 196.8
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Table 1 Individual Temperatures Recorded on the Unexposed Surface of the Speumen(cont'oﬁy

Time Thermocouple No.

(mins) [ 78 79 80 81 82 83 84
0 251 | 259 | 25.0 | 23.7 | 25.0 | 23.0 | 23.7
5 25.0 | 48.3 27.8 29.8 32.6 32.2 25.2
10 25.9 57.7 | 43.5 541 | 40.2 56.1 | 42.9
15 30.5 66.9 68.1 79.4 | 47.8 70.4 | 46.0
20 36.6 79.8 74.1 87.5 55.4 | 80.0 57.4
25 42.7 88.3 80.8 89.2 63.0 | 85.3 50.8
30 48.8 93.8 87.0 | 90.0 70.6 84.2 60,3
35 54.9 95.7 91.2 91.2 78.2 7306 60.5
40 61.0 | 983 [ 942 | 92.2 | 85.8 | 83.6,_| 69.8
45 67.1 |100.6 | 95.1 93.0 93.4 74.5 65.2
50 73.2 |1101.3 | 95.0 | 945 | 101"0+.80.6 | 64.2
55 79.3 |103.8 | 95.2 97.5 [108.6 »d 80.1 63.3
60 855 |106.4 | 98.6 |102.6}116+2 | 86.2 60.6
65 91.6 |111.7 | 108.5 |d10.7 [123.8 | 102.2 | 62.2
70 97.7 |119.7 | 116.7 | 120.9/( 131.4 | 116.0 | 67.5
75 103.8 [ 131.1 | 125.6 ] 133.1 | 139.0 | 132.4 | 80.0
80 109.9 | 142.0 \134.8, | 147.0 | 146.6 | 143.0 | 90.7
85 116.0 | 150.14244.0 | 159.2 | 168.5 | 154.3 | 96.8
90 122.1 [ 163/~ 152.9 | 171.5 | 186.3 | 165.5 | 107.6
95 128.2, | 176%#] 163.9 | 181.9 | 195.2 | 175.3 | 156.3
100 184.9_[%.88.9 | 173.5 [ 191.5 | 203.9 | 185.7 | 118.4
105 141.4 11995 | 182.3 | 203.3 | 214.6 | 196.1 | 123.1
110 147.0 | 209.6 | 190.2 | 212.9 | 227.3 | 208.6 | 128.6

115 154.4 | 220.0 | 197.3 | 222.8 | 234.9 | 220.2 | 134.9
120 161.3 | 231.0 | 204.8 | 235.5 | 244.8 | 231.4 | 139.0
127 162.8 | 233.3 | 205.8 | 237.2 | 246.3 | 233.3 | 139.1
122 164.6 | 236.0 | 207.3 | 239.5 | 247.9 | 235.2 | 139.2
123 165.9 | 238.6 | 208.3 | 241.0 | 250.2 | 236.7 | 140.4
124 167.2 | 241.4 | 209.6 | 243.9 | 250.8 | 238.5 | 141.9
125 167.3 | 244.2 | 211.3 | 246.7 | 252.2 | 240.5 | 143.9
126 168.5 | 247.0 | 212.8 | 248.3 | 252.5 | 242.3 | 146.0
127 169.8 | 249.3 | 213.9 | 250.6 | 253.2 | 242.7 | 146.5
128 170.8 | 250.8 | 214.9 | 252.9 | 254.6 | 243.6 | 149.0
129 1725 | 253.5 | 216.1 | 254.8 | 255.4 | 244.2 | 148.3
130 173.9 | 255.9 | 216.8 | 256.3 | 255.9 | 244.7 | 149.9
131 1755 | 257.9 | 217.9 | 258.3 | 256.6 | 245.3 | 152.2
132 176.8 | 260.5 | 218.9 | 260.1 | 256.9 | 246.2 | 153.9

/ .l\\‘

\“\\‘\
“ /, i
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Table 2 Lateral Deflections of the Specimen as Viewed from the Unexposed Surface

Time Deflections (mm)

(mins) Al B|lc|D|E|F| G |H | J
0 ol ol o| o] o] of o o] o4 0
20 2 7| 8| 7| 151527 |12] 1 N\N5
40 13 | 15 | 19 | 10 | 31 | 33 | 49 | =Y | 7
60 13 | 18 | 23 | 14 | 43 | 51 | 59 [\40)| 5 | 12
80 16 | 18 | 17 | 18 | 51 | 55 {69 | 46 | -2 | 18
100 16 | 5 | 27 | 18 | 54 |@6n] )70 | 56 | 2 | 15
110 15 | 5 | 30 | 18 | 58 4=~63"| 70 | 57 | 5 | 15
120 16 | 5 | 32 | 200|"83)| 63 | 712 | 60 | 5 | 15
Time Deflections (mm)

(mins) a1 | BLNc1)|YD1 | EL | F1 | 61

0 o| ofO | 0] 0] of o

20 N3 | 2| 3| 4 1 | -6

40 ) 7 | 6 | 4 | 11| 4| -8

60 20 | 15| 10| 4 | 18| 9 | -8

80 24 | 17 | 15| 6 | 21| 6 | -8

100 28 | 22 | 18| 8 | 23| 1 | -8

110 35 | 27| 22| 9 | 27| 1 | -8

120 38 | 29| 26 | 12| 32| 1| -8

Positive deflections indicate movement towards the heat source.
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Table 3 Observations Made during the Test
Unless stated otherwise, all observations made from the unexposed side.
Time
(min:sec)

Observations

00:00 |[The test commences.

Smoke release is visible from louver A of the double-leaf door. Smoke release is

01:22 \isible from the head edge of the single-leaf door.

Banging noise is heard from the glass panel. Colour of the glass panels start to

02:10 blur. Smoke release is visible from the head edge of thedouble-leaf door.

03:45 |The inner layer of the glass panel drop from the specimen.

05:40 |Smoke release increase from the specimen.

Smoke release is visible from the meeting edge of the double-leaf door and the left

06:42 edge of the single-leaf door.

08:14 [Smoke release is visible from theleft edge of the double-leaf door.

Smoke release is visible fram\otver B of the double-leaf door. Smoke release is

08:22 visible from the perimeteredge of the transom panel of the double-leaf door.

Smoke release isgisible from the bottom edge of the single-leaf door. Smoke
12:31 [release is visible from the perimeter edge of the transom panel of the single-leaf
door.

Smoke f€elease I visible from the bottom and right edges of the double-leaf door.

18:16 SmokKe release is visible from the right edge of the single-leaf door.

Black discolouration is visible at the head frame of the inactive leaf of the double-

25:42 leaf door, and the bottom edge of the single-leaf door.

30:00 |No integrity or insulation failure has occurred.

Smoke release is visible from the head edge of the glass panel. Black

S7:24 discolouration is visible at the position of thermocouple 16.

60:00 [No integrity or insulation failure has occurred.

The Hong Kong Accreditation Service (HKAS) has accredited Fugro Technical Services (Guangzhou) Limited (Reg. No. HOKLAS 170) under the Hong Kong Laboratory Accreditation Scheme
(HOKLAS)for specific laboratory activities as listed in the HOKLAS Directory of Accredited Laboratories. The copyright of this report is owned by Fugro Technical Services (Guangzhou) Limited.
This report shall not be reproduced except in full.

T +86 20 3482 8832 | F +86 20 3482 8831 | E ftsgz@fugro.com | W fugro.com Gzi14/0322
FU-R-40(31/05/2014)



No.6, Nongye Gongsi Road
Caotang, Hualong, Panyu

""il GRD FUGRO TECHNICAL SERVICES (GUANGZHOU) LIMITED

Guangzhou
China
U \n H
Client Ref. : - Page 41 of 50 8 \ : ,’ I-II-E
Report No. : G22094FU226158 - ”: ns
RIZ0 e

////,,|1.\u\ LAS 170

TEST

Table 3 Observations Made during the Test (cont'd)
Unless stated otherwise, all observations made from the unexposed side.
Time
(min:sec)

Observations

64:25 [Black discolouration is visible at the position of the hinges of the double-leaf door.

Black discolouration is visible at the right edge of the transom parnekaf the double-

8142 leaf door.

89:51 |The temperature of thermocouple 17 records as 205.2°Cs

90:00 [No integrity or insulation failure has occurred.

99:57 |The temperature of thermocouple 82 records @as 205,2°C.

120:00 [No integrity or insulation failure has ocgurred:

127:11 |The temperature of thermocouple 53*records as 204.8C.

132:30 |Test is terminated.
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8. Performance Criteria QAR

The performance of the specimen was assessed against the criteria for integrity and
insulation in accordance with BS EN 1634-1: 2014+A1:2018. The performance criteria for

failure were given as follows:
Integrity (E): The test specimen continues to maintain its separating function during the test

without either:
a) causing the ignition of a cotton pad when applied; or

b) permitting the penetration of a gap gauge as follows:
i) whether the 6 mm gap gauge can be passed through the test specimen ‘such that the

gauge projects into the furnace, and can be moved a distance of 150 "mmyalong the gap;

or
ii) whether the 25 mm gap gauge can passed through the specimen’such that the gauge

projects into the furnace; or
c) resulting in sustained flaming for a period of time greaterthan 10 seconds.

Insulation (1): The test specimen continues to maintain its separating function during the test
without developing temperatures on its unexposed surface Which either:
a) increase the average temperature above_the, initial average temperature by more
than 140°C; or
b) increase at any perimeter frame member.of the doorset or openable window above
the initial average temperature by more,than 360°C; and any other location (including the
roving thermocouple) above th&yinitial® average temperature by more than 180°C.
[Normal procedure — Classification 1]}

The performance criteria “insulation” shall automatically be assumed not to be satisfied
when the “integrity” criterion ceases to be satisfied.
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9. Conclusion g HOKLAS 170

A specimen of a single-acting, double-leaf, and a single-acting, single-leaf metal doorset
has been subjected to a fire resistance test in accordance with BS EN 1634-1:
2014+A1:2018.

The fire resistance performance of the specimen was judged against the criteria for
integrity and insulation, and the specimen satisfied the performance requirements for the
following period:

The double-leaf door:

. Sustained flaming 132 minutes,_no failure

Integrity - :
(E) Gap gauge 132 minutes,\no failure
Cotton pad 132 minutes, no failure
Door leaves 132yminutes, no failure
Door frame 1,32 minutes, no failure
Insulation Glazed panel 132 minutes, no failure
(Classification 1) Louver A 132 minutes, no failure
Louver B 132 minutes, no failure
Transom panelA 132 minutes, no failure

The single-leaf door:

i Sustained flaming 132 minutes, no failure

Integrity . .
E) Gap gauge 132 minutes, no failure
Cotton pad 132 minutes, no failure
i Door leaf 132 minutes, no failure

Insulation - -
N Door frame 132 minutes, no failure

(Classification™y) : ,
Transom panel B 132 minutes, no failure

The test was discontinued after a period of 132 minutes at the request of the client.
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10. Field of Direct Application of Test Results

General: The field of direct application defines the allowable changes to the test specimen
following a successful fire resistance test. These variations can be applied automatically
without the need for the sponsor to seek additional evaluation, calculation or approval.

Materials and construction - General: Unless otherwise stated in the following text, the
materials and construction of the doorset or openable window shall be the same as that
tested. The number of leaves and the mode of operation (e.g. sliding, sihgle action or
double action) shall not be changed.

Specific restrictions on materials and construction:

a) Metal constructions: The dimensions of metal wrap around frames may be increased
to accommodate increased supporting construction thickness, The thickness of the metal
may also be increased by up to 25%. The type of metaikshall*not be changed from that
tested. The number of stiffening elements for uninsulated\doors and the number and type of
fixings of such members within the panel fabricatien may be increased proportionally with
the increase in size but shall not be reduced.

b) Glazed constructions: The type of glass and the edge fixing technique, including type
and number of fixings per metre of perimeter, shall not be changed from those tested. The
number of glazed apertures and each,ofthe‘\dimensions (width and height) of glass may be
decreased by a maximum of 25%, ingtroportion with door size reductions but shall not be
increased. The distance between the,edge of glazing and the perimeter of the door leaf, or
the distance between glazedaperttrés shall not be reduced.

Decorative finished: Raint finish are acceptable and may be added to door leaves or
frames.

Decorative lamihates: JDecorative laminates and timber veneers up to 1.5 mm thickness
may be added tonthe faces (but not the edges) of doors.

Fixings: The number of fixings per unit length used to attach doorset to supporting
constructions may be increased but shall not be decreased and the distance between
fixings may be reduced but shall not be increased.

Building hardware: The number of hinges and dog bolts may be increased but shall not
be decreased.

Permissible size variations - General: Doorsets of sizes different from those of the tested
specimen are permitted within certain limitations but the variations are dependent on
product type and the length of time that the performance criteria are fulfilled.
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Specific size variations: Unlimited size reduction is permitted for all types except o
insulated metal doors where a reduction to 50% width and 75% height of the tested
specimen is the limit of variation. Size increase may be permitted, depending on the

required classification period, in line with 13.3 of BS EN 1634-1:2014+A1:2018.

Other changes: For smaller doorset sizes the relative positioning of movement restrictors
(e.g. hinges, latches, etc) shall remain the same as tested or any change to the distances
between them will be limited to the same percentage reduction as the decCrease of test
specimen size.

Asymmetrical doorsets - General: BS EN 1363-1 states that\for‘separating elements
required to be fire resisting from both sides, two test specimens shallfbe tested (one from
each direction) unless the element is fully symmetrical, i.e. the‘eonstruction of the doorset is
identical on both sides of a centre line when viewed in plansfrem above). However, in some
cases it is possible to develop rules whereby the firg, resistance of an asymmetrical door
assembly tested in one direction can apply when the, fire exposure is from the other
direction. The possibility to develop such rulessinereases if the consideration is limited to
certain types of door assembly and on the “eritésia being applicable (e.g. integrity only
doors). The following rules represent the,minimum level of common agreement which shall
be followed. The rationale behind the_rules is given in Annex C of BS EN 1634-1:
2014+A1:2018.

Specific rules: The doorseffwassasymmetrical and was tested such that the door leaf
opened away from the heating conditions of the test. The doorset conformed with the
specific rules given in #8.4.2 of BS EN 1634-1: 2014+A1:2018 which gives details of the
applicability of the testgesults of doorset tested in one direction to cover the opposite
direction.

Supporting constructions - General: The fire resistance of a door assembly tested in one
form of standard supporting construction may or may not apply when it is mounted in other
types of construction. However, in some cases it is possible for the result of a test on a
particular type of door assembly tested in one form of standard supporting construction to
be applicable to that door assembly when mounted in a different type of standard
supporting construction.

Specific rules: For insulated metal door leaves hung in metal frames, there is no
applicability of results in rigid standard supporting construction to flexible constructions or
vice versa. To cover rigid and flexible types, tests shall be undertaken in each type of
standard supporting construction.
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The results only relate to the behaviour of the specimen of the element of construction
under the particular conditions of the test. They are not intended to be the sole criteria for
assessing the potential fire performance of the element in use, nor do they reflect the
actual behaviour in fires.

This report details the method of construction, the test conditions and the results obtained
when the specific element of construction described herein was test llowing the
procedure outlined in BS EN 1363-1, and where appropriate BS EN 1363-2. Anysignificant
deviation with respect to size, constructional details, edge or end_c i other than
those allowed under the field of direct application in the relevant t is not cover by
this report.

uncertainty of measurement of fire resistance, it is n to provide a stated degree

Because of the nature of fire resistance testing and conse difficulty in quantifying the
sy

of accuracy of the result.

%Sb
St
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he specimen before the test

Photo 2 - The unexposed surface of the specimen during the test
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Photo 3 - The unexposed sur Nhe specimen during the test
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Photo 4 - The unexposed surface of the specimen during the test
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REPORT ON SMOKE CONTROL TEST

1. Introduction

Fugro Technical Services (Guangzhou) Limited was commissioned by HK Pro-Tech Fire
Prevention Building Materials Limited to determine the smoke leakage performance of
two identical specimens of a single-acting, single-leaf, metal doorset with a transom panel

in accordance with BS EN 1634-3: 2004. ‘\

The doorsets were required to provide a smoke leakage separating fuﬁ&'@n ambient
together with medium temperature and the test was therefore co W in accordance
with BS EN 1634-3: 2004, ‘Fire resistance and smoke control_t door and shutter

assemblies, openable windows and elements of building e — Part 3: Smoke
control test for door and shutter assemblies’.

The specimens were received on 30 November %d given Lab. Sample 1.D.:
FU236217 and FU236218.

The tests of FU236217 and FU236218 Wer%\cted on 5 December 2023 and 8

December 2023 respectively. %

%q’&
6@
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2. Summary KA
The results of the specimens were obtained and summarized as follows:
FU236217:
No. Face Leakage rate Qspec (m3/h) Llnce)?(rnl‘les?rl]jarg)eaiate
of | exposedto | Temperature | atpressuredifference of | o o ‘o Gitterence of
1Est || [pressas 10Pa | 25Pa | 50Pa | 10 Paé 5 Pa
Open Ambient
1 inwards | (threshold sealed) 3.78 7.29 11.55 ) 0.60 L 115
g | 20en Ambient | 4.91 | 882 | 13.44 &/
inwards ) ) " om
Open . \
3 . Medium 3.21 5.48 7.26
FU236218: %
No. | Face Leakag Qe (m¥lh) L'”g‘;‘(rrfgfr:‘fr‘ﬁ)eartate
of | exposedto | Temperature | at pre s rence of | ossure difference of
test | pressure “10Rar\25 Pa | 50Pa | 10Pa | 25Pa
Open Ambient -~
1 outwards | (threshold seale 3.47 5.76 0.30 0.55
Open : %
2 P AmbuE NS 3 6.55 | 11.52
Open .
3 et v I\Agw 1.21 2.15 4.30

The performance of the spe\ciQns were assessed against the criteria for S, and Sp, and the
erformance requirement of S, and S, of BS EN 1634-3: 2004.

specimens satisfie

((Q

Approved Signatory:

Date of Report Issued :

T

Yan Cai Sheng

Deputy Gen

12 Mar 2024

eral Manager
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3. Client Information KN
Client : HK Pro-Tech Fire Prevention Building Materials Limited
Client Address : A, 1/F, Hang Seng Centre, 95-97 Tung Chau Street, Tai Kok Tsui,
Kowloon
Manufacturer : Dongguan City Teliang Fire Doors and Windows Co., Ltd

Manufacturer Address: Room 101-102, Building No. 1 Huguang Road No. 61ZxQishi Town,
Dongguan City, Guangdong Province, China

4. Test Specimen

Each doorset had overall nominal dimensions of 3002 mm high by~¥%83 mm wide by 103
mm thick. It incorporated a door leaf of overall nominal dimensionyof 2608 mm high by
1107mm wide by 60 mm thick.

The perimeter door frame had overall sectional diménsions of 55 mm wide by 103 mm
thick with 20 mm deep rebate. The transom had awerall sectional dimensions of 102 mm
wide by 103 mm thick with 20 mm deep rebatg”on beth sides. The perimeter door frame
was comprised of 25 mm by 50 mm by 2 mmrthick mild steel hollow section with four layers
of MgO board infilling, and separated by, a 1ayep of 6 + 8 mm thick MgO board and two
layers of 15 mm thick MgO board with ¢.2 mam thick G.M.S. The transom was comprised of
50 mm by 50 mm by 2 mm thick mildssteel hollow section with three layers of 15 mm thick
MgO board infilling, and separatedsby, a layer of 6 + 8 mm thick MgO board and two
layers of 15 mm thick MgO board*with 1.2 mm thick G.M.S. The door frame was fixed to
the supporting construction‘hysMI0"x 80 mm screw at maximum 1050 mm centre to centre.
The gap between the door frame and the supporting construction was filled with acrylic
intumescent sealant©n both sides.

The leaf and the ttansom panel had a core construction of 21 mm thick rock wool + 3 mm
thick acoustic pahel + 21 mm thick rock wool and sandwiched by 6 mm thick MgO board
with 1.0 mm thick®*G.M.S on each face. The leaf and the transom panel rails and stiles were
made of 2 mmthick G.M.S C-channel with 6 layers MgO board infilling.

A number of 20 mm wide by 4 mm thick intumescent fire and smoke seal with fins was
fitted into groove on the head, left and right edges of the door frame. A number of 20 mm
wide by 4 mm thick intumescent fire and smoke seal with fins was fitted into groove on the
perimeter frame of the transom panel. A number of 30 mm wide by 4 mm thick intumescent
fire and smoke seal with fins was fitted into groove on the head, left and right edges of the
door leaf. A number of 30 mm wide by 4 mm thick intumescent fire and smoke seal with
fins was fitted into groove on the perimeter of the transom panel. A number of 30 mm x 14
mm drop seal was fitted into groove on the bottom of door leaf.
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The door leaf was hung within a door frame by four nos. of stainless steel butt hinges. The
door leaf was provided with an overhead door closer mounted on the surface. The door leaf
was provided with a latch, which was latched but not locked for the duration of the test.

l/

\\\“\

>>§

////l

A description of the test specimen is shown in Schedule of Components and Figure 1. The
description is based on a detailed survey of the test specimens, an additional of the test
specimen and the information supplied by the client.

Fugro Technical Services (Guangzhou) Limited was not involved in the selection of the
specimens.

The doorsets were installed into a prepared opening within a hollow‘panel wall to form the
test construction, and shown in Figure 2 and 3. It was mounted) such that specimen
FU236217 opened toward the test chamber and specimen, FU236218 opened away from
the test chamber. The hollow panel wall was constructed by=hollow steel section with single
layer gypsum board on both sides.

Installation of specimen FU236217 and FU286218, were conducted by client on 2
December 2023 and 6 December 2023 respegtively.

After installation, the doorsets to be testedywere checked for operability in the test frame by
operating from fully closed to fully openyto the, maximum possible or at least 90 degrees for
25 cycles in accordance with BS EN,16032:2004.

After receiving, the specimens weresstored in the test laboratory. Throughout this period of
the storage, both the tempgratuge and relative humidity of laboratory were measured and
recorded as being within "&@ range of from 18.8°C to 21.5°C and 42.0% to 69.0%
(FU236217), and 18.8:C to 24.9°C and 42.0% to 78.5% (FU236218) respectively.
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(Refer to Figure 1. Unless stated otherwise, all values are nominal, and all information in
this Schedule of Components is supplied by the client.)

Item

Brand

Description

la Intumescent Fire and Smoke Seal with Fins \
: FAN QIU \

Model

Size

Fixing method
Application location

FQ-CS-2004

20 mm x 4 mm thick * V

By adhesive

1 no. of seal at the head, left a@ht edges of the door
frame. *

1 no. of seal at the pf rame of the transom panel.

1b Intumescent Fire and Smoke Seal with Fins

Brand

Model

Size

Fixing method
Application location

2 Bottom Smoke seal

Manufacturer
Brand %
Material Q
Size Q
Fixink"d
Applic ocation
3 Door Frame

Manufacturer
Material

* Verified by the laboratory.

FAN QIU \
FQ-CS-3
30m *

By
eal at the head, left and right edges of the

af. *
Q . of seal at the perimeter of the transom panel.

Baimi

BM-A01

Aluminum alloy

30 mm x 14 mm *

By screw

1 no. of seal at the bottom edge of the door leaf. *

Dongguan City Teliang Fire Doors and Windows Co., Ltd
25 mm x 50 mm x 2.0 mm thick mild steel hollows

50 mm x 50 mm x 2.0 mm thick mild steel hollows

6 mm + 8 mm thick MgO board

15 mm thick MgO board

1.2 mm thick G.M.S cladding
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Schedule of Components (cont‘d) K2R

Thickness ; 103 mm *

Overall size : 1183 mm x 3002 mm *

Sectional dimension 103 mm x 55 mm * - perimeter door frame

103 mm x 102 mm * - transom

Rebate : 20 mm *

Jambs to head jointing : By welded

method

Fixing methods to : Fixed to supporting construction with‘screw at

support frame maximum 1050 mm centre to centre.

Fixing material : HILTI HRD-C 10 x 80 mm screW™

4 Door Leaf and Transom Panel Stile & Rail
Manufacturer ; Dongguan City Teliang Kire.Roors and Windows Co., Ltd
Material : 2.0 mm thick G.M.S'C channel
6 layers 15 mm thiek MgO board infilling
Density ; 7.93 g/cm®
Size : 1 x (45 mm % 50 mm) - head and bottom edges of the

door leaf and the transom panel *
1 x (45 mm x 50 mm) - left and right edges of the door
leafiandithe transom panel *

Fixing method ; By-welding

5a Door Leaf Core

Supplier ; Dongguan City Teliang Fire Doors and Windows Co., Ltd
Material : Rock wool

Density ; 100 kg/m*

Thickness : 21 mm *

5b DoorlLeaf*Core

Supplier : Dongguan City Teliang Fire Doors and Windows Co., Ltd
Material ; Acoustic panel
Density ; 800 kg/m*
Thickness : 3mm*
Fixing method : By adhesive
6 Fire Board
Supplier : Dongguan City Teliang Fire Doors and Windows Co., Ltd
Brand : GemTree
Material ; Magnesium oxide (MgO)

* Verified by the laboratory.
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Schedule of Components (cont'd) iyl W
Density 800 -1000 kg/m®
Thickness 6mm, 8 mm, 15 mm *
Fixing method By adhesive
7 Door Leaf Facing
Supplier Dongguan City Teliang Fire Doors and Wi MO., Ltd
Material G.M.S «
Thickness Imm*
Fixing method By adhesive %
8 Butt Hinges Q
Brand Protech
Model P102/2
Material Stainless steel Q
Size
i. Body 108 mm lon 4 diameter *
ii. Blade : 102 mm 2 x 3.0 mm thick *
Fixing method : By scr.
9 Door Lock (Latch) %
Brand :
Model : 1
Material ; tainless steel
Size : 240 mm long x 87 mm wide x 30 mm thick *
Fixing method % ; By screw
10 Door C

oD
Bran Q
Mode

Materi
Size
Fixing method

OUDE *

OD-5044AW

Aluminum alloy

248 mm long x 72 mm wide x 44.5 mm thick *
By screw

* Verified by the laboratory.
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5. Equipment Kot S 1

Nine bare metal type thermocouples were positioned (100+50) mm away from the exposed
face of the test construction to monitor the air temperature inside the test chamber. The
locations of the thermocouples are shown in Figure 4.

A pressure measuring device head was mounted in the test chamber at the centre of the
test specimen (100+50) mm away from the inside face of the test specimen to measure the
static pressure of the test chamber.

An air flow instrumentation was installed to measure the volume, Q:;, and“the temperature
of air supplied to the apparatus to compensate for the total leakage.

A steel ruler was provided to measure the lateral deflections of the ‘specimens relative to a
laser line. The measurement positions are shown in Figure 2 and 3.

6. Test Procedure
6.1 Pre-test examination and preparation

Prior to the smoke control test, the doorset was opened=to an angle of 30°and closed 10
times to ensure the assembly operates normally as)specified in BS EN 1634-3:2004,
Clause 10.1.1.

Gaps, retention forces were measured as specified in BS EN 1634-3: 2004, Clause 6.4
and 10.1.2.

6.2 Smoke leakage test

The test was conducted in accordance with the procedure specified in BS EN 1634-3:
2004, Clause 10.2.

For ambient temperature tests, the leakage rate through the specimen was measured at
pressure differences o0f10 Pa, 25 Pa, 50 Pa, or at the pressure difference specified by the
sponsor. During measurement of the leakage rate, the pressure difference was maintained
for 2 min and the 'value of Q: established at the end of this period using:

Qspec: Qt(zo) F (Qapp(zo)"'qup/assoc(zo))

Q1= Qspec®@#’length of gap”
Where the symbols and designation are defined as follows:

Symbols Unit Designation

Q m3/h leakage rate

Qapp m3/h apparatus leakage rate

Qsuprassoc m3/h supporting / associated construction leakage rate
Qspec m3/h test specimen leakage rate

Qt m3/h total leakage rate

Qi m3/h/m linear leakage rate
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For medium temperature tests, the average air temperature close to the face of the door
was raised from ambient temperature to the temperature of (200+£20) °C in (30+5) min. The
temperature distribution over the face of the door was controlled to (200+40) C as
measured by each thermocouple. The leakage rate through the specimen was measured at
pressure differences of 10 Pa, 25 Pa, 50 Pa, or at the pressure difference specified by the
sponsor. During measurement of the leakage rate, the pressure difference wassmaintained
for 2 min and the value of Q; established at the end of this period using:

Qspec: Qt(zoo) - (Qapp(200)+qup/assoc(zoo))

A steel ruler was used to measure the lateral deflection of the specimentdusing the test.

7. Test Data and Information
The closing speed of the door leaf of specimen FU236217 was 187.0 mm/s. The closing
speed of the door leaf of specimen FU236218 was 132.84 mm/s.

The gaps between the door leaf and the door frame\areyshown in Figure 5 and 6. The
length of gap was 6.329 m.

The retention forces of the door leaf were shown as follows:

Specimen Push Pull
FU236217 1156 N 116.3 N
FU236218 69.8 N 75.6 N

The following data were reeerded during the smoke leakage test:

a) The actual average air temperature/ time curve as well as the standard air
temperature/tinTe~curve, are shown in Figure 7 and 8.

b) The lateraldeflections of the specimen are shown in Table 1 and 2.

A summarypof the observations made on the general behaviour of the specimen is given
in Table 3 and 4.

The ambient air temperature in the vicinity of the test construction was 21.2°C and 20.8C
at the start of the test of specimens FU236217 and FU236218 respectively.
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4.8 4.1 \
(5.6) @ 2%\/
4.7 4.1
(4.6) (0.4)
e Q
o )
39 \ 42
(4.0) % (2.4)
3.6 \ 3.8
(4.2) (2.0)
54 5.8 6.0 5.0
.0) (5.3) (5.8) (5.6) (5.7)
Figur - Gaps Measured between Door Leaf and Door Frame
ved from the Unexposed Face of Specimen FU23217
All dime e’in mm
Dimens hown in brackets were measured from the exposed face.

Gapdimension Measured value
Surface - —

(mm) Maximum [ Minimum | Average
. Exposed 5.6 4.0 4.8
Leading edge Unexposed 4.8 3.6 4.3
Hinge edge Exposed 2.4 0.4 1.6
g g Unexposed 4.4 3.8 4.1
Exposed 6.7 5.5 6.0
Head edge Unexposed 4.7 4.5 4.4
Exposed 5.8 5.0 5.5
Bottom edge Unexposed 6.0 5.2 55
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3.7 37 36 35 36
(3.5) (4.2) (4.0) (3.7) (3.5)
3.0 2.9
(3.9) (3.3)
2.5 40 \
(3.7) (3-7§/
2.2 9
(4.3) %(4.5)
Q)
2.3 3.8
(3.7) % (4.6)
3.2 \ 3.9
(2.5) 4.7)
. 27 3.0 29 26
.3) (1.5) (1.6) (1.3) (1.0)
Figur - Gaps Measured between Door Leaf and Door Frame
d.from the Unexposed Face of Specimen FU236218
All dime e’in mm
Dimens hown in brackets were measured from the exposed face.
Gaprdimension Measured value
Surface - —
(mm) Maximum | Minimum | Average
. Exposed 4.7 3.3 4.2
Leading edge Unexposed 4.3 2.9 3.8
Hinge edge Exposed 4.3 2.5 3.6
g g Unexposed 3.2 2.2 2.6
Exposed 4.2 3.5 3.8
Head edge Unexposed 3.7 3.5 3.6
Exposed 1.6 1.0 13
Bottom edge Unexposed 3.0 2.2 2.7
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Figure 7 - Actual Average Air Temperature/Time Curve and
Standard Air Temperature/Time Curve of Specimen FU236217
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Figure 8 - Actual Average Air Temperature/Time Curve and
Standard Air Temperature/Time Curve of Specimen FU236218
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Table 1 Lateral Deflections of Specimen FU236217 as Viewed from the Unexposed Face

Ambient temperature test

Deflections (mm)
Pressure
A B C D E F G
0 Pa 0 0 0 0 0 0 Q
10 Pa 0 0 0 0 0 0 0
25 Pa 0 0 0 0 Q 0 0
50 Pa 0 0 0 Q 0 0 0

Medium temperature test

Medium temperature test

Time or Deflections (mm)
Pressure A o c D E . N
0 Pa 0 0 0 0 0 0 0
10 min 0 0 2 0 3 0 0
20 min 0 0 4 0 3 0 2
30 min 1 0 2 1 8 0 3
10 Pa 1 0 2 1 8 1 3
25 Pa 1 0 2 1 8 2 3
50 Pa 2 0 2 1 8 2 3

Positive deflections indicate movement towards the heat source.
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Table 2 Lateral Deflections of Specimen FU236218 as Viewed from the Unexposed Face

Ambient temperature test

Deflections (mm)
Pressure
A B C D E F G
0 Pa 0 0 0 0 0 0 Q
10 Pa 0 0 0 0 0 0 0
25 Pa 0 0 -1 0 Q 0 0
50 Pa 0 0 -1 Q 0 0 0

Medium temperature test

Medium temperature test

Time or Deflections (mm)
Pressure A o c D E . N
0 Pa 0 0 0 0 0 0 0
10 min 1 1 0 0 0 1 0
20 min 1 2 0 0 5 3 0
30 min 1 2 0 1 5 1 1
10 Pa 1 2 0 1 5 0 1
25 Pa 1 2 0 1 5 -1 1
50 Pa 2 2 0 1 6 -2 2

Positive deflections indicate movement towards the heat source.
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Table 3 Observations of Specimen FU236217 Made during and after the test

Ambient temperature test

No significant change of the specimen was observed.

Medium temperature test
a) Druing the test

Y

Time Observations ;
(min:sec) O\

00:00 The test commences. \)

30:00 No significant change was visible to t@

35:41 Smoke release was visible fro%\ edge of the doorset.

58:13 Test is terminated.

b) After the test

\\

The intumescen ‘

right edge?.bw d .. frame.

d smoke seal with fins harden at the head, left and

Damages on the
specimen

The intumesc

dges of the door leaf.

t fire and smoke seal with fins harden at the head, left and

ificant change was visible to the bottom smoke seal.

-

Operabiﬁy The door leaf was able to be opened manually.
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Table 4 Observations of Specimen FU236218 Made during and after the test

Ambient temperature test

No significant change of the specimen was observed.

Medium temperature test
a) Druing the test

Y

Time Observations ;
(min:sec) C\

00:00 The test commences. \)

30:00 No significant change was visible to t@

39:32 Smoke release was visible fro%\ edge of the doorset.

54.21 Test is terminated.

b) After the test

\\

The intumescen ‘

right edge?.bw d .. frame.

d smoke seal with fins harden at the head, left and

Damages on the
specimen

The intumesc

dges of the door leaf.

t fire and smoke seal with fins harden at the head, left and

ificant change was visible to the bottom smoke seal.

-

Operabiﬁy The door leaf was able to be opened manually.
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8. Performance Criteria A

The definitions of smoke leakage Sa and Sy, are stated in BS EN 1634-3: 2004.

3.1.4 Smoke leakage Sa

Ambient temperature smoke leakage classification as defined in 7.5.6.3.1 of BS EN
13501-2:2003;

3.1.5 Smoke leakage Sm

Ambient plus medium temperature (200°C) smoke leakage classificationmas defined in
7.5.6.3.1 of BS EN 13501-2:2003.

/
'/o

///“/ ”\\\ \

\\\“\

BS EN 13501-2:2003, ‘Fire classification of construction products and, building elements —
Part 2: Classification using data from fire resistance tests, excludingventilation services’.
7.5.6.3.1 Smoke leakage

This is the ability of the element to reduce or eliminate the passage-ef smoke from one side of

the door to the other. The following performance levels are defined:

a) smoke leakage Sm — when the maximum leakagewate measured at both ambient
temperature and 200°C and up to a pressuregof 50 Pa does not exceed 20 m?/h for a
single leaf doorset, or 30 m%/h for a double leaf doorset;

b) smoke leakage Sa — when the maximumeakage rate measured at ambient temperature,
and up to a pressure of 25 Pa only, dees™not exceed 3 m3h per meter length of gap
between the fixed and moveable compeneénts of the doorset (e.g. between the door leaf
and door frame), excluding leakage‘at the threshold.
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9. Conclusion o HKLAS 170

Two identical specimens of a single-acting, single-leaf, metal doorset has been subjected to
smoke control test in accordance with BS EN 1634-3: 2004. The results of the specimens

were obtained and summarized as follows:
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FU236217:
3 Linear leakage rate
No. Face Leakage rate .Qspec (m /h) QI (m3/h/m) at
toft exposed to | Temperature | atpressuredifference of |\ o o\ o Wiference of
est| pressure 10 Pa | 25 Pa | 50Pa | ‘10'Ra 25 Pa
Open Ambient
1 inwards | (threshold sealed) 3.78 7.29 11.5% Q-50 1.15
Open .
2 inwards Ambient 4.19 8.82 13.44
Open .
3 inwards Medium 3.21 5.48 /.26
FU236218:
3 Linear leakage rate
No. Face Leakag€yate _Qspec (m3/h) Q1 (M¥h/m) at
toft exposed to | Temperature | atpressure difference of pressure difference of
est| pressure 10.Pa | 25Pa | 50Pa | 10Pa 25 Pa
Open Ambient
1 outwards | (threshold sealed) 1.91 3.47 .76 0.30 0.55
2 Open Afbient 393 | 655 | 11.52
outwards j ) '
Open .
3 outwards Meditim 1.21 2.15 4.30

The performancelof thevxspecimens were assessed against the criteria for S, and Sn,, and the
specimens satisfiedhithie performance requirement of S, and Si of BS EN 1634-3: 2004.

Remarks: Decision rule: Simple acceptance (guard band =0).
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10. Field of Direct Application of Test Results

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

The field of direct application of test results is conducted in accordanc With\w rules
specified in 13 of BS EN 1634-3: 2004.

\%

This report details the method of construction, the test cogditions the results obtained

11. Limitation

when the specific element of construction described n was tested following the
procedure outlined in BS EN 1363-1, and where appr BS EN 1363-2. Any significant
deviation with respect to size, constructional det % or end conditions other than
those allowed under the field of direct applicatio thexelevant test method is not cover by
this report.

Because of the nature of fire resistanc N nd consequent difficulty in quantifying the
uncertainty of measurement of fire r%c , it is not possible to provide a stated degree
of accuracy of the result. Q%

St
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Appendix A - Test Photographs
FU236217:
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Photo 1 - The exposed face of the ‘SpecCimen before medium temperature test

S
>

&

Photo 2 - The exposed face of the specimen after medium temperature test
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Photo 3 - The top left corner of doorset C@yto 4 - The top right corner of doorset
after medium temperature test ® after medium temperature test

&

Photo 5 - The bottom left corner of Photo 6 - The bottom right corner of
doorset after medium temperature test doorset after medium temperature test
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Photo 7 - The position of strike plate %’hoto 8 - The position of latch after
after medium temperature test ® medium temperature test

&

Photo 9 - The head edge of door leaf Photo 10 - The bottom edge of door leaf
after medium temperature test after medium temperature test
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REPORT ON SMOKE CONTROL TEST Qe

1. Introduction

Fugro Technical Services (Guangzhou) Limited was commissioned by HK Pro-Tech Fire
Prevention Building Materials Limited to determine the smoke leakage performance of two
identical specimens of a single-acting, double-leaf, metal doorset with a transom panel, a glazed
panel and two louvers in accordance with BS EN 1634-3: 2004.

The doorsets were required to provide a smoke leakage separating function ah%/nt‘ogether

with medium temperature and the test was therefore conducted in ac ance with BS EN
1634-3: 2004, ‘Fire resistance and smoke control tests for door X(er assemblies,
openable windows and elements of building hardware — Part 3: Sm@ trol test for door and
shutter assemblies’.

The specimens were received on 30 November 2023 and gi Lab. Sample I.D.: FU236219
and FU236220.

The tests of FU236219 and FU236220 were conduct(\mgecember 2023 and 8 December

2023 respectively. c)
Ny
K

6&
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2. Summary “i, \\\\\
The results of the specimens were obtained and summarized as follows:

_l'-l.IGRll FUGRO TECHNICAL SERVICES (GUANGZHOU) LIMITED

’/ \\\‘

\‘\

FU236219:
3 Linear leakage rate
No. Face Leakage rate Qspec (M°/h) 3
. Qi(m /h/m) at

of | exposedto | Temperature | atpressure difference of

54| pussshis 10Pa | 25Pa | 50Pa
Open Ambient
! inwards | (threshold sealeqy | 2-90 | 595 | 8.22

Open . V
2 | PN |  Ambient | 692 | 1322 | 2054 %
Open : 16.2(

3 e Medium 5.86 13.29
FU236220: &
No. |  Face Leakage r%{(m%) L'”g?'(rn']%‘;"lff;%ea'rtate
oft exposed to | Temperature | atpressu rence of pressure difference of
test | pressure 10Fa-26Pa | 50Pa | 10Pa | 25Pa
Open Ambient -
1 outwards | (threshold sealed 6.62 10.05 0.30 0.65
Open .
2 sitwaErds Amblf 87 | 15.75 | 24.56
Open .
3 siibwands l\}e&@\ 3.08 9.94 | 14.04
N

The performance of the sp:cﬂQns were assessed against the criteria for Sa and Sy, and the
specimens satisfie performance requirement of Sa and Sy, of BS EN 1634-3: 2004.

((Q

Approved Signatory:

-

Yan Cai Sheng
Deputy General Manager

Date of Report Issued : 12 Mar 2024
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3. Client Information KN
Client : HK Pro-Tech Fire Prevention Building Materials Limited
Client Address : A, 1/F, Hang Seng Centre, 95-97 Tung Chau Street, Tai Kok Tsui,
Kowloon
Manufacturer : Dongguan City Teliang Fire Doors and Windows Co., Ltd

Manufacturer Address: Room 101-102, Building No. 1 Huguang Road No. 61#aQishi Town,
Dongguan City, Guangdong Province, China

4. Test Specimen

Each doorset had overall nominal dimensions of 3002 mm high By=2500"mm wide by 103
mm thick. It incorporated two door leaves of overall nominal dimensions of 2608 mm high by
1314 mm wide by 60 mm thick and 2608 mm high by 1107 mm wide by 60 mm thick
respectively.

The perimeter door frame had overall sectional dimensionssof 55 mm wide by 103 mm thick
with 20 mm deep rebate. The transom had overall{sectienal dimensions of 102 mm wide by
103 mm thick with 20 mm deep rebate on poth sides. The perimeter door frame was
comprised of 25 mm by 50 mm by 2 mm thick mild steel hollow section with four layers of
MgO board infilling, and separated by aayef of)6 + 8 mm thick MgO board and two layers
15 mm thick MgO board with 1.2 mm thick'G.M.S. The transom was comprised of 50 mm by
50 mm by 2 mm thick mild steel hollow, section with three layers of 15 mm thick MgO board
infilling, and separated by a layenof6,* 8 mm thick MgO board and two layers of 15 mm
thick MgO board with 1.2 mm thickdG.M.S. The door frame was fixed to the supporting
construction by M10 x 80( mm ‘serew at maximum 1050 mm centre to centre. The gap
between the door frame and the supporting construction was filled with acrylic intumescent
sealant on both sides"

The door leaves @nd\transom panel had a core construction of 21 mm thick rock wool + 3
mm thick acoustic panel + 21 mm thick rock wool and sandwiched by 6 mm thick MgO board
with 1.0 mm thick G.M.S on each face. The door leaves and transom panel rails and stiles
were made ‘of 2 mm thick G.M.S C-channel with 6 layers MgO board infilling. The rebate
was unrebated (plain or square edges) at the meeting edge of the door.

The inactive leaf incorporated a glazed aperture of nominal sight dimensions 1800 mm high
by 200 mm wide. The aperture was glazed with 44 mm thick insulated glass panel. Glazing
unit was retained with composite glazing bead of 35 mm wide by 4 mm thick. The glazing
beads were fixed to the aperture frame by welded at maximum 100 mm centre to centre.

The active leaf incorporated two louvers of each nominal sight dimensions 690 mm high by
610 mm wide. The louvers were fixed to the door leaf by screws at maximum 350 mm centre
to centre.
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A number of 20 mm wide by 4 mm thick intumescent fire and smoke seal with fins was fitted into
groove on the head, left and right edges of the door frame. A number of 20 mm wide by 4 mm
thick intumescent fire and smoke seal with fins was fitted into groove on the perimeter frame of
the transom panel. A number of 30 mm wide by 4 mm thick intumescent fire and smoke seal with
fins was fitted into groove on the head, meeting and hinge edges of each leaf. A number of 30
mm wide by 4 mm thick intumescent fire seal and smoke seal with fins was fittedginto groove on
the perimeter frame of the transom panel. A number of 30 mm x 14 mm drop seal was fitted into
groove on the bottom of active leaf. A number of 34 mm x 15 mm drop seal waS+itted into groove
on the bottom of inactive leaf.

The active leaf was hung within a door frame by four nos. of stainless=steel butt hinges. The
inactive leaf was hung within a door frame by four nos. of concealed hinges. The active leaf was
provided with an overhead door closer mounted on the surface. Thesimactive leaf was provided
with a concealed door closer mounted on the head edge of the leaf. The inactive leaf had two
flush bolts at the head and bottom positions. Both flushfBelts, were bolted for duration the test.
The active leaf was provided with a latch, which was latched but not locked for the duration of the
test.

A description of the test specimen is shown inSchédule of Components and Figures 1 to 3. The
description is based on a detailed survey ofsthe test specimens, an additional of the test
specimen and the information supplied by thexclient.

Fugro Technical Services (Guangzhow) \limited was not involved in the selection of the
specimens.

The doorsets were installed into,a pgepared opening within a hollow panel wall to form the test
construction, and shown in{Figure=4 and 5. It was mounted such that specimen FU236219
opened toward the test chambersand specimen FU236220 opened away from the test chamber.
The hollow panel wallwas constructed by hollow steel section with single layer gypsum board on
both sides.

Installation of specCimen FU236219 and FU236220 were conducted by client on 2 December
2023 and 7 December 2023 respectively.

After installatien, the doorsets 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 degrees for 25
cycles in accordance with BS EN 16034:2014.

After receiving, the specimens were stored in the test laboratory. Throughout this period of the
storage, both the temperature and relative humidity of laboratory were measured and recorded
as being within a range of from 18.8°C to 21.7°C and 42.0% to 71.6% (FU236219), and 18.8°C
to 24.9°C and 42.0% to 78.5% (FU236220) respectively.
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(Refer to Figure 1 to 3. Unless stated otherwise, all values are nominal, and all information
in this Schedule of Components is supplied by the client.)

ltem Description
la Intumescent Seal \
Brand FAN QIU \
Model FQ-C-2504
Size 25 mm x 4 mm thick V
Fixing method By adhesive
Application location 1 no. of seal applied at head o rframe.
1b Intumescent Seal %
Brand FAN QIU Q
Model FQ-C-3004
Size 30mmx 4
Fixing method By adhesive
Application location 1 no. :ﬁ%plied at louver leaf & at the glazing bead.
2a Intumescent Smoke Seal wi i
Brand
Model S-2004
Size mm x 4 mm thick *
Fixing method By adhesive
Application loc 1 no. of seal at the head, left and right edges of the door
@ frame. *
Q 1 no. of seal at the perimeter frame of the transom panel.
2b Intun@t Smoke Seal with Fins
Brand : FAN QIU
Model : FQ-CS-3004
Size 30 mm x 4 mm thick *
Fixing method By adhesive
Application location 1 no. of seal at the head, meeting and hinge edges of
each leaf. *
1 no. of seal at the perimeter frame of the transom panel.
3a Bottom Smoke Seal for Active leaf

Manufacturer

Baimi

* Verified by the laboratory.
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Schedule of Components (cont‘d)

Brand : BM-AO01

Model : Aluminum alloy

Material : 30 mm x 14 mm *

Fixing method : By screw

Application location ; 1 no. of seal at the bottom edge of the active leaf. *

3b Bottom Smoke Seal for Inactive leaf

Manufacturer : Baimi

Brand : BM-A04

Model : Aluminum alloy

Material : 34 mm x 15 mm *

Fixing method : By screw

Application location ; 1 no. of seal at the bottofredge of the inactive leaf. *

4 Door Frame
Manufacturer : Dongguan City Teliang Fire Doors and Windows Co., Ltd
Material : 25 mm x 50'mm x/2.0 mm thick mild steel hollows
50 mmpx 50 mm x 2.0 mm thick mild steel hollows
6 mm_+8mm thick MgO board
15mm ‘thick MgO board
12~y thick G.M.S cladding

Thickness : 103/mm *

Overall size : 2500 mm x 3002 mm *

Sectional dimension 103 mm x 55 mm * - perimeter door frame
103 mm x 102 mm * - transom

Rebate : 20 mm *

Jambs toead jainting : By welded

methad

Fixing.methods to ; Fixed to supporting construction with screw at

concrete,support maximum 1050 mm centre to centre. *

frame

Fixing material : HILTI HRD-C 10 x 80 mm screw *

5 Door Leaf and Transom Panel Stile & Rail

Manufacturer ; Dongguan City Teliang Fire Doors and Windows Co., Ltd
Material ; 2.0 mm thick G.M.S C channel

6 layers 15 mm thick MgO board infilling
Density ; 7.93 g/cm®

*  Verified by the laboratory.
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Size

Fixing method
6a Door Leaf Core
Supplier
Material
Density
Thickness

6b Door Leaf Core
Supplier
Material

Density
Thickness

Fixing method

7 Fire Board
Supplier
Brand
Material
Density
Thickness

Fixing met g%
Supplier 2
Materi

Thickness
Fixing method

8 Door

9a Butt Hinges for Active leaf
Brand :
Model

Material

* Verified by the laboratory.

FUGRO TECHNICAL SERVICES (GUANGZHOU) LIMITED
No.6, Nongye Gongsi Road
Caotang, Hualong, Panyu

W\,

Guangzhou
China
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HOKLAS 170

TEST

1 x (45 mm x 50 mm) - head and bottom edges of each
leaf, each transom panel, glazed panel and each louver *

1 x (45 mm x 50 mm) - left and right edges of each

leaf, each transom panel, glazed panel and each louver *

By welding

L)

Dongguan City Teliang Fire Doors Windows Co.,
Rock wool N

100 kg/m*

21 mm* Q

Dongguan City Teli@%oors and Windows Co.,

Acoustic panel
800 kg/m*
3mm*

4 ad_ég

Tree

agnesium oxide (MgO)
800 -1000 kg/m®

6mm, 8 mm, 15 mm *
By adhesive

Dongguan City Teliang Fire Doors and Windows Co.,

G.M.S
1mm*
By adhesive

Protech
P114/2
Stainless steel

an City Teliang Fire Doors and Windows Co.,

Ltd

Ltd

Ltd

Ltd
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Size
i. Body 120 mm long by 16 mm diameter *
ii. Blade 114 mm x 114 mm x 3.0 mm thick *

Fixing method

By screw

9b Concealed Hinges for Inactive leaf
; Dorma \

Brand

Model BA-C80

Material Stainless steel V
Size 160 mm (H) x 30 mm (W) x 2

Fixing method By screw m

10 Door Lock (Latch)
Brand
Model
Material
Size
Fixing method

11a Door Closer for Active leaf

Brand
Model
Material
Size

Materi
Size
Fixing method

Bran % :
Mode :

Fixing method% ;
11b Conceal loser for Inactive leaf

Protech Q%

P9001 \

Stainless st

240 mm X 87/mm wide x 30 mm thick *
By sc&

248 mm long x 72 mm wide x 44.5 mm thick *
By screw

OUDE *

OD2000 Series 2024AWH

Aluminum alloy

230 mm long x 57 mm wide x 32 mm thick *
By screw

12a Flush Bolt for Head Position

Brand :
Model :
Material

Size

Fixing method

* Verified by the laboratory.

Protech

FB-300-S

Stainless steel

300 mm long x 22 mm wide x 35 mm depth *
By screw

The Hong Kong Accreditation Service (HKAS) has accredited Fugro Technical Services (Guangzhou) Limited (Reg. No. HOKLAS 170) under the Hong Kong Laboratory Accreditation Scheme
(HOKLAS)for specific laboratory activities as listed in the HOKLAS Directory of Accredited Laboratories. The copyright of this report is owned by Fugro Technical Services (Guangzhou) Limited.

This report shall not be reproduced except in full.

T +86 20 3482 8832 | F +86 20 3482 8831 | E ftsgz@fugro.com | W fugro.com GZ114/0322

FU-R-42(31/05/2014)



-l"i.lnnn

Client Ref. D

Report No.

Schedule of Components (cont‘d)

G23308FU236219

FUGRO TECHNICAL SERVICES (GUANGZHOU) LIMITED
No.6, Nongye Gongsi Road

Caotang, Hualong, Panyu

Guangzhou

China

W\,
\Q\\\\-_///o

S
-~

\"!:

Page 9 of 37

\
AN

o
(6))

)

AN .
TARBN HOKLAS 170

TEST

12b Flush Bolt for Bottom Position

13

14

15

16

* Verified by the laboratory.

Brand

Model
Material

Size

Fixing method

Louver
Manufacturer
Model

Thickness

Size

Fixing method
Application location

Smoke Shutter
Manufacturer
Model

Thickness

Size

Fixing method
Application location

Glass Panel
Brand
Model

Thickne
Apert rQ
Sightk
Glazing Bead
Material

Size

Fixing method
Fixing frequency

St

Protech

FB-300-S

Stainless steel

250 mm long x 22 mm wide x 35 mm depth *

By screw \ \
Dongguan City Teliang Fire Door@\(dows Co., Ltd

TL-L-001
1 mm thick stainless steel *

650 mm x 730 mm x 60 thick *

By screw %

2 nos. of louver | leaf of the double-leaf door.
Donggu %wang Fire Doors and Windows Co., Ltd
TL-S-

2m &S

690 mm x 100 mm thick *

s. of louver at the active leaf of the double-leaf door.

PRO TECH
PT-45-120

45 mm thick *

270 mm x 1870 mm
200 mm x 1800 mm *

G.M.S

35 mm x 4 mm thick *
By welding

At max. 100 mm c/c. *
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5. Equipment Kot S 1

Nine bare metal type thermocouples were positioned (100+50) mm away from the exposed
face of the test construction to monitor the air temperature inside the test chamber. The
locations of the thermocouples are shown in Figure 6.

A pressure measuring device head was mounted in the test chamber at the centre of the
test specimen (100x50) mm away from the inside face of the test specimen to measure the
static pressure of the test chamber.

An air flow instrumentation was installed to measure the volume, Q;, and the temperature
of air supplied to the apparatus to compensate for the total leakage.

A steel ruler was provided to measure the lateral deflections of the ‘specimens relative to a
laser line. The measurement positions are shown in Figure 4 and 5.

6. Test Procedure
6.1 Pre-test examination and preparation

Prior to the smoke control test, the doorset was opened=to an angle of 30°and closed 10
times to ensure the assembly operates normally as)specified in BS EN 1634-3:2004,
Clause 10.1.1.

Gaps, retention forces were measured as specified in BS EN 1634-3: 2004, Clause 6.4
and 10.1.2.

6.2 Smoke leakage test

The test was conducted in accordance with the procedure specified in BS EN 1634-3:
2004, Clause 10.2.

For ambient temperature tests, the leakage rate through the specimen was measured at
pressure differences o0f10 Pa, 25 Pa, 50 Pa, or at the pressure difference specified by the
sponsor. During measurement of the leakage rate, the pressure difference was maintained
for 2 min and the 'value of Q: established at the end of this period using:

Qspec: Qt(zo) F (Qapp(zo)"'qup/assoc(zo))

Q1= Qspec®@#’length of gap”
Where the symbols and designation are defined as follows:

Symbols Unit Designation

Q m3/h leakage rate

Qapp m3/h apparatus leakage rate

Qsuprassoc m3/h supporting / associated construction leakage rate
Qspec m3/h test specimen leakage rate

Qt m3/h total leakage rate

Qi m3/h/m linear leakage rate
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For medium temperature tests, the average air temperature close to the face of the door
was raised from ambient temperature to the temperature of (200£20) ‘C in (30+£5) min.
The temperature distribution over the face of the door was controlled to (200+40) C as
measured by each thermocouple. The leakage rate through the specimen was measured
at pressure differences of 10 Pa, 25 Pa, 50 Pa, or at the pressure difference specified by
the sponsor. During measurement of the leakage rate, the pressure difference was
maintained for 2 min and the value of Q; established at the end of this period using:

Qspec= Qt(zoo) - (Qapp(zoo)+qup/assoc(200))

A steel ruler was used to measure the lateral deflection of the specimen during the test.

7. Test Data and Information

The closing speed of the active leaf and the inactive leaf of spe€imen FU236219 was
103.9 mm/s and 112.6 mm/s respectively. The closing speed of the active leaf and the
inactive leaf of specimen FU236220 was 115.5 mm/s and 118.3 mm/s respectively.

The gaps between the door leaf and the door frame,are shown in Figure 7 and 8. The
length of gap was 10.254 m.

The retention forces of the door leaf were shown as follows:

Specimen Push Pull
Active leaf 136.7 N 145.3 N
FU236219 ;
Inactiveeaf 65.1 N 90.6 N
Activenleaf 127.8 N 125.9 N
FU236220 ;
Inactive leaf 78.3 N 855N

The following dataswererecorded during the smoke leakage test:

a) The @ctuakaverage air temperature/ time curve as well as the standard air
temperature/ time curve, are shown in Figure 9 and 10.

b) The [atéral deflections of the specimen are shown in Table 1 and 2.

A summary of the observations made on the general behaviour of the specimen is given
in Table 3 and 4.

The ambient air temperature in the vicinity of the test construction was 20.9°C and
23.2°C at the start of the test of specimens FU236219 and FU236220 respectively.

The Hong Kong Accreditation Service (HKAS) has accredited Fugro Technical Services (Guangzhou) Limited (Reg. No. HOKLAS 170) under the Hong Kong Laboratory Accreditation Scheme
(HOKLAS)for specific laboratory activities as listed in the HOKLAS Directory of Accredited Laboratories. The copyright of this report is owned by Fugro Technical Services (Guangzhou) Limited.
This report shall not be reproduced except in full.

T +86 20 3482 8832 | F +86 20 3482 8831 | E ftsgz@fugro.com | W fugro.com
FU-R-42(31/05/2014)

GZ114/0322



GROD FUGRO TECHNICAL SERVICES (GUANGZHOU) LIMITED
No.6, Nongye Gongsi Road

Caotang, Hualong, Panyu

Guangzhou

China

ﬂ ol Jak! H
Client Ref. : - Page 17 of 37 N l-ll!
Report No. . G23308FU236219 ns

/'r/,,|,\\\\\ HOKLAS 170

TEST

'y,
W

E@

0

49 44 48 49 50 49 50 44 45 44
(4.7) (3.3) (4.7) (5.2) (4.3)(4.2)(3.9)(4.4) (4.7) (4.7)

4.6 3.6 3.9
@7 @.7) — T (24
5.3 * ‘
4.4 4.
(4_3) - (45) ] \VS)
)
6.2
4.8 ] 3.8
4.2) | (4.6) % (2.0
7.0 Q

4.8 ' \ 3.6
@2) | (5.0) C) (34
\ y
(3.7) ] (3 6)

12 12 1.2 11 15 16 1.8
(14) (10) 7) (1.7)(1.5) (3.4)(3.1)(2.1) (2.0) (2.3)

Gaps Measured between Door Leaves and Door Frame
wed from the Unexposed Face of Specimen FU23219

All dimensi %- in mm.

Dimens hown in brackets were measured from the exposed face.

Gapdimension Measured value
Surface - —

(mm) Maximum [ Minimum | Average
Hinge edge Exposed 4.7 1.8 3.4
g g Unexposed 4.9 3.4 4.2
. Exposed 5.0 45 4.7
Meeting edge Unexposed 7.5 3.6 5.9
Exposed 5.2 3.3 4.4
Head edge Unexposed 5.0 4.4 4.7
Exposed 3.4 1.0 2.0
Bottom edge Unexposed 2.2 1.1 1.6
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Figure Gaps Measured between Door Leaves and Door Frame

d.from the Unexposed Face of Specimen FU236220
All dimensi %- in mm.

Dimens hown in brackets were measured from the exposed face.
Gaprdimension Measured value
Surface - —
(mm) Maximum | Minimum | Average
Hinge edge Exposed 4.4 3.1 3.6
g g Unexposed 5.0 3.2 4.2
. Exposed 6.6 5.2 5.8
Meeting edge Unexposed 6.4 4.8 54
Exposed 3.7 3.1 3.4
Head edge Unexposed 4.8 4.1 4.5
Exposed 2.5 1.8 2.3
Bottom edge Unexposed 2.3 1.3 1.7
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Table 1 Lateral Deflections of Specimen FU236219 as Viewed from the Unexposed Face

o
/ 1"

>>§\

“/,

Ambient temperature test

Deflections (mm)
Pressure
A B C D E F G H I J
0 Pa 0 0 0 0 0 0 0 Q 0 0
10 Pa 0 0 0 0 0 0 0 0 0 0
25 Pa 0 0 0 0 0 Q 0 0 -1 0
50 Pa 0 -2 0 0 -3 -1 -1 -1 -1 -1

Medium temperature test

Medium temperature test

Time or Deflections (mm)
Pressure A B C D E F G H I J
0 Pa 0 0 0 0 0 0 0 0 0 0
10 min Q 0 2 0 3 5 6 0 0 0
20 min 0 3 4 0 8 8 7 8 2 3
30 min 1 7 6 2 11 13 11 12 7 6
10 Pa 1 7 6 2 11 13 11 12 7 6
25 Pa 1 7 6 2 11 13 11 12 6 6
50 Pa -1 4 4 0 11 13 11 12 5 4

Positive deflections indicate movement towards the heat source.
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Table 2 Lateral Deflections of Specimen FU236220 as Viewed from the Unexposed Face

o
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>>§\
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Ambient temperature test

Deflections (mm)
Pressure
A B C D E F G H I J
0 Pa 0 0 0 0 0 0 0 Q 0 0
10 Pa 0 0 0 0 0 0 0 0 0 0
25 Pa 0 0 0 0 0 Q 0 0 -1 -1
50 Pa 0 0 0 0 -1 -1 -1 -1 -2 -2

Medium temperature test

Medium temperature test

Time or Deflections (mm)
Pressure A B C D E F G H I J
0 Pa 0 0 0 0 0 0 0 0 0 0
10 min Q 2 1 1 5 7 5 4 1 2
20 min 0 4 5 1 8 12 11 9 5 3
30 min 1 8 7 1 11 14 13 11 6 5
10 Pa 1 8 7 1 11 14 13 11 6 5
25 Pa 1 8 7 2 11 13 12 10 4 4
50 Pa 2 7 8 2 10 12 11 9 3 2

Positive deflections indicate movement towards the heat source.
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Table 3 Observations of Specimen FU236219 Made during and after the test -

o

£

N
7,
//’I

Ambient temperature test

No significant change of the specimen was observed.

Medium temperature test \ \

a) Druing the test

LN

Time Observations
(min:sec) O\
00:00 The test commences. \)
AN
30:00 No significant change was visible to t en.

58:48 Test is terminated.
CO

b) After the test

Blur discolourat% ible on the exposed surface of the glass panel.

Damages on the [The intumes% eal with fins harden and damaged at the door frame
specimen and the door S

N%Tliﬁcaﬁéhange was visible to the bottom smoke seal.

Operability Th or leaves was able to be opened manually.

-
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Table 4 Observations of Specimen FU236220 Made during and after the test

/
'/o

/ ”\\\

\\\“\
/, /, ,

Ambient temperature test

No significant change of the specimen was observed.

Medium temperature test
a) Druing the test

(m-li-rilr:r;ic) Observations
00:00 The test commences.
28:43 Smoke release is visible from the megting‘edges of the doorset.
29:04 Smoke release is visible from the toplleft corner of the doorset.
32:41 Smoke release is visible framsthe*bottom edges of the doorset.
34:52 Smoke release is visible, from the top right corner of the doorset.
48:21 Blur discolourationiwas visible on the exposed surface of the glass panel.
59:28 Test is termifated.

b) After the test

Blur/discolouration was visible on the exposed surface of the glass panel.

Damages on the {The intumescent fire seal with fins harden and damaged at the door frame
specimen and the door leaves.

No significant change was visible to the bottom smoke seal.

Operability The door leaves was able to be opened manually.
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8. Performance Criteria P H0aas i

The definitions of smoke leakage Sa and Sy, are stated in BS EN 1634-3: 2004.

3.1.4 Smoke leakage Sa

Ambient temperature smoke leakage classification as defined in 7.5.6.3.1 of BS EN
13501-2:2003;

3.1.5 Smoke leakage Sm

Ambient plus medium temperature (200°C) smoke leakage classificationmas defined in
7.5.6.3.1 of BS EN 13501-2:2003.

/
'/o

///“/ ”\\\ \

\\\“\

BS EN 13501-2:2003, ‘Fire classification of construction products and, building elements —
Part 2: Classification using data from fire resistance tests, excludingwentilation services'.
7.5.6.3.1 Smoke leakage

This is the ability of the element to reduce or eliminate the passage=ef smoke from one side of

the door to the other. The following performance levels are defined:

a) smoke leakage Sm — when the maximum leakKage “tate measured at both ambient
temperature and 200°C and up to a pressuredef 50 Pa does not exceed 20 m3/h for a
single leaf doorset, or 30 m3/h for a double leaf doorset;

b) smoke leakage Sa — when the maximumygleakage rate measured at ambient temperature,
and up to a pressure of 25 Pa only, doeS hot exceed 3 m3h per meter length of gap
between the fixed and moveable compenents of the doorset (e.g. between the door leaf
and door frame), excluding leaka@e_atithe threshold.
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9. Conclusion

Two identical specimens of a single-acting, double-leaf, metal doorset has been subjected to
smoke control test in accordance with BS EN 1634-3: 2004. The results of the specimens
were obtained and summarized as follows:

FU2362109:
No. | Face Leakage rate Qupec (m/h) | HMEHASIIAGE 1A
of | exposedto | Temperature | atpressure difference of pressure difference of
test | pressure 10Pa | 25 Pa | 50Pa 25 Pa
Open Ambient
1 inwards | (threshold sealed) 2.90 5.55 8.2(‘\ 28 0.54
Open : N\J
2 inwards Ambient 6.92 13.22 \20.54
Open .
3 | . Pen Medium 5.86 13.?@93
FU236220: \
Linear leakage rate
No. Face %If{e Qspec (M3/h) Q (m3/h/n?) at
of | exposedto | Temperature re difference of pressure difference of
test | pressure R 25Pa | 50Pa | 10Pa | 25Pa
Open Ambi
1 outwards | (threshold 3.11 6.62 10.05 0.30 0.65
Open \ b
2 outwards & 7.67 15.75 24.56
Open ,
3 outwards s, Me'dtgm 3.08 9.94 14.04

The performance pecimens were assessed against the criteria for S, and S, and the
specimens sa@ e performance requirement of S; and S, of BS EN 1634-3: 2004.

Remarks: Decision rule: Simple acceptance (guard band =0).

The Hong Kong Accreditation Service (HKAS) has accredited Fugro Technical Services (Guangzhou) Limited (Reg. No. HOKLAS 170) under the Hong Kong Laboratory Accreditation Scheme
(HOKLAS)for specific laboratory activities as listed in the HOKLAS Directory of Accredited Laboratories. The copyright of this report is owned by Fugro Technical Services (Guangzhou) Limited.
This report shall not be reproduced except in full.

T +86 20 3482 8832 | F +86 20 3482 8831 | E ftsgz@fugro.com | W fugro.com
FU-R-42(31/05/2014)

GZ114/0322



No.6, Nongye Gongsi Road
Caotang, Hualong, Panyu

"F.l GRD FUGRO TECHNICAL SERVICES (GUANGZHOU) LIMITED

Guangzhou
China
W\,
Client Ref. @ - Page 27 of 37 S HiE

Report No. : G23308FU236219 =TT

= IS

74, ANNN =
TARBN HOKLAS 170

TEST

o

"CIIEN

N

10. Field of Direct Application of Test Results

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

The field of direct application of test results is conducted in accordamth‘ﬂe rules

specified in 13 of BS EN 1634-3: 2004. V
11. Limitation

This report details the method of construction, the test conditions the results obtained
when the specific element of construction described in was tested following the
procedure outlined in BS EN 1363-1, and where appr BS EN 1363-2. Any significant
deviation with respect to size, constructional det % or end conditions other than
those allowed under the field of direct applicatio thexelevant test method is not cover by
this report.

Because of the nature of fire resistanc N nd consequent difficulty in quantifying the
uncertainty of measurement of fire r%c , it is not possible to provide a stated degree
of accuracy of the result. Q%

St
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Appendix A - Test Photographs
FU236219:
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Photo 1 - The exposed face of the ‘SpecCimen before medium temperature test

S
>

&

Photo 2 - The exposed face of the specimen after medium temperature test
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Photo 3 - The top left corner of doorset C@yto 4 - The top right corner of doorset
after medium temperature test ® after medium temperature test

&

Photo 5 - The bottom left corner of Photo 6 - The bottom right corner of
doorset after medium temperature test doorset after medium temperature test
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Photo 7 - The top edge of active leaf %oto 8 - The top edge of inactive leaf
after medium temperature test ® after medium temperature test

&

Photo 9 - The position of flush bolt after Photo 10 - The position of flush bolt after
medium temperature test medium temperature test
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Photo 11 - The meeting edge of active
leaf after medium temperature test

Photo 13 - The bottom edge of active
leaf after medium temperature test
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Rhoto 12 - The meeting edge of inactive
leaf after medium temperature test

Photo 14 - The bottom edge of inactive
leaf after medium temperature test
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Photo 15 - The glass panel and louvers of the
doorset after medium temperature test

The Hong Kong Accreditation Service (HKAS) has accredited Fugro Technical Services (Guangzhou) Limited (Reg. No. HOKLAS 170) under the Hong Kong Laboratory Accreditation Scheme
(HOKLAS)for specific laboratory activities as listed in the HOKLAS Directory of Accredited Laboratories. The copyright of this report is owned by Fugro Technical Services (Guangzhou) Limited.
This report shall not be reproduced except in full.

T +86 20 3482 8832 | F +86 20 3482 8831 | E ftsgz@fugro.com | W fugro.com GZ114/0322
FU-R-42(31/05/2014)



No.6, Nongye Gongsi Road
Caotang, Hualong, Panyu

"l'-i.l GRO FUGRO TECHNICAL SERVICES (GUANGZHOU) LIMITED

Guangzhou
China
Client Ref. . -- Page 33 of 37
Report No. : G23308FU236219
U NS HIKLAS 170

FU236220:

Photo 17 - The exposed face of the specimen after medium temperature test
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Photo 18 - The top left corner of doorset %}to 19 - The top right corner of
\50d

after medium temperature test rset after medium temperature test
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Photo 20 - The bottom left corner of Photo 21 - The bottom right corner of
doorset after medium temperature test doorset after medium temperature test
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Photo 22 - The top edge of active leaf %@to 23 - The top edge of inactive leaf
after medium temperature test ® after medium temperature test

&

Photo 24 - The position of flush bolt after Photo 25 - The position of flush bolt after
medium temperature test medium temperature test

The Hong Kong Accreditation Service (HKAS) has accredited Fugro Technical Services (Guangzhou) Limited (Reg. No. HOKLAS 170) under the Hong Kong Laboratory Accreditation Scheme
(HOKLAS)for specific laboratory activities as listed in the HOKLAS Directory of Accredited Laboratories. The copyright of this report is owned by Fugro Technical Services (Guangzhou) Limited.

This report shall not be reproduced except in full.

T +86 20 3482 8832 | F +86 20 3482 8831 | E ftsgz@fugro.com | W fugro.com
FU-R-42(31/05/2014)

GZ114/0322



No.6, Nongye Gongsi Road
Caotang, Hualong, Panyu

"l'-i.l GRO FUGRO TECHNICAL SERVICES (GUANGZHOU) LIMITED

Guangzhou
China
Client Ref. : -- Page 36 of 37 \\Q\{é//’/ l'lle,
Report No. : G23308FU236219 e T ?
lacwek H S
I
il W 170

O
NN

Photo 26 - The meeting edge of active \%oto 27 - The meeting edge of inactive leaf

leaf after medium temperature test after medium temperature test
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Photo 28 - The bottom edge of active Photo 29 - The bottom edge of inactive
leaf after medium temperature test leaf after medium temperature test
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Photo 30 - The glass panel and louvers of the
doorset after medium temperature test

** End of Report **
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