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TEST REPORT NUMBER
CFR2307121 Revision 1

FIRE RESISTANCE TEST
IN ACCORDANCE WITH BS EN 1634-1:2014 + A1:2018

Sponsor: Dixon International Group Ltd ~ Wood International Agency Limited
Address: Brewery Road, Wood House,
Pampisford, 16 King Edward Road,
Cambridgeshire, Brentwood,
CB22 3HG Essex,
CM14 4HL
Date of test: 315t July 2023
Results: Left hand specimen: Right hand specimen:
Test duration: 37 minutes? 37 minutes?
Integrity:
Cotton pad: 37 minutes? 30 minutes
Gap gauge: 37 minutes? 37 minutes?
Sustained flaming: 31 minutes 34 minutes
Insulation: 5 minutes 6 minutes

1 discontinued at the request of the sponsor
2 no failure, the test having been discontinued

Summary of test specimen (mm) :

Two unlatched single acting leaf timber doorsets,
each with 2No. apertures for glazing, tested
unlatched.

The left hand doorset opening towards the heating
conditions of the test and the

The right hand doorset opening away from the
heating conditions of the test.

Overall size (h x w x d):

Left hand specimen:

Frame: 2223 x 998 x 70

Leaf: 2182 x 932 x 44

Upper pane size: 1494** x 244** x 7**
Lower pane size: 294** x 244** x 7**

Right hand specimen:

Frame: 2222 x 999 x 70

Leaf: 2182 x 932 x 44

Upper pane size: 1494** x 244** x 7**
Lower pane size: 294** x 244** x 7**

This test report is only valid when presented in full. — -

Cambridge Fire Research Ltd Brewery Road Pampisford Cambridge CB22 3HG UTgTﬁGS
Tel. +44 (0) 1223 834752 Email. testing@camfirelab.co.uk
Registered in England No. 5602112 Registered Office Brewery Road, Pampisford, Cambridge CB22 3HG 4319
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Key to symbols used throughout report:

*  Nominal value

**  Declared value or detail, not verified by laboratory

*** Constructional details omitted at the request of the Sponsor. Full details are held on file by
the laboratory

¥ Identified post-test from remains of specimen

EX — exposed face of the specimen, subject to the heating conditions of the test.

UX — unexposed face of the specimen, not subject to the heating conditions of the test.

All dimensions in mm unless stated otherwise.

Figures shown in Appendix 1 are not to scale.
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1 PREPARATION FOR TESTING

1.1 Specimen conditioning

The specimens were received by Cambridge Fire Research on 24/07/2023.

The specimens were on site for a total period of 7 days and during this time the temperature
and relative humidity were measured and recorded within the range of 16°C to 26°C and 40% to
76% respectively.

1.2 Standard supporting construction

Cambridge Fire Research installed a standard flexible wall supporting construction in
accordance with EN1363-1:2020 (intended fire resistance EI30, Group A) as instructed by the
sponsor.

Constructed without steel strap at horizontal board joints using 52 x 25 x 0.5 mm steel U track,
50 x 34 x 0.5 mm steel C studs, with Rockwool RWA45 50mm insulation, density 45kg/m3™,
clad on the exposed and unexposed side with a single layer British Gypsum EN 520 Type F
FireLine board 12.5mm, density 776kg/m?3.

A timber infill was installed within the vertical studs and within the head of the aperture.

Both vertical edges of the supporting construction had freedom of movement.

The aperture for each specimen was 2233 mm high x 1015 mm wide.

In accordance with the test standard, continuity of the floor was simulated by the installation of a
solid non-combustible floor extension by Cambridge Fire Research, such that the extension was
flush with the threshold onto which the frame was positioned.

1.3 Specimen construction
The specimen(s) were received complete from the sponsor.

1.4 Specimen verification

Cambridge Fire Research carried out a detailed survey of the specimen(s) to verify the
information provided by the sponsor. This included verifying the weight, densities, materials and
dimensions of construction components wherever possible.

Details and drawings of the construction are shown in Appendix 1.

Photographs of details of the construction taken before the test are shown in Appendix 2.

1.5 Specimen installation and restraint

Cambridge Fire Research installed the specimens into the supporting construction, affixed as
described in Appendix 1.

The left hand specimen was asymmetrical and installed such that it opened towards the heating
conditions of the test at the request of the sponsor.

The right hand specimen was asymmetrical and installed such that it opened away from the
heating conditions of the test at the request of the sponsor.

Each specimen was unlatched prior to the start of the test.

1.6 Specimen selection

Cambridge Fire Research was not involved in any selection or sampling procedures.
The sponsor provided the independent report shown in Appendix 5.
Appendix 2, photo(s) 2.1.21 and 2.1.22 show corresponding identification.
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2 PRE-TEST MEASUREMENTS AND SETTING

2.1 Mechanical pre-test conditioning

Mechanical pre-test conditioning was carried out in accordance with BS EN 16034:2014. This
included fully opening and closing for 25 cycles to check for operability.

Where closers were fitted one additional operation was carried out comprising opening the leaf
to 10° £ 2°, holding for 20 s £ 2 s and releasing without shock. This was at a maximum mean
average speed of 300 mm/s and a closed position was achieved.

2.2 Closing force measurement

Left hand specimen

The closing force was measured in accordance with the test standard.

The measured force to open the leaf with the force gauge operating against the direction of
closing was 42.6N.

The handle position was measured as 870 from the centreline of the hinge.

Right hand specimen

The closing force was measured in accordance with the test standard.

The measured force to open the leaf with the force gauge operating against the direction of
closing was 41.8N.

The handle position was measured as 870 from the centreline of the hinge.
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2.3 Gap measurements — Frame edge to supporting construction aperture

The gap between the specimen frame and the supporting construction was measured prior to
the start of the test.

The position at which the measurements were made and the recorded gap at those positions
are shown in the following figure(s).

Left hand specimen viewed as measured from the exposed face.

13.2 12.4 10.6
| | | |
12.3 7.4
12.1 8.7
9.1 7.1
9.9 9.8
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Right hand specimen viewed as measured from the exposed face.

10.7 11.2 10.8
7.1 11.0
7.9 12.2
9.1 10.4
9.3 8.8
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2.4 Gap measurements — Leaf edge to frame

The primary gaps between the leaf edges and the frame and between the base of the leaf and
the threshold were measured prior to the start of the test.

The position at which the measurements were made and the recorded gap at those positions
are shown in the following figure(s).

Left hand specimen viewed as measured from the exposed face.

3.1 3.5 2.8

3.7 | 3.0

3.3 2.5

3.0 3.0

3.0 2.1
| | | | !

| 1.7 3.3 | 4.6
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Right hand specimen viewed as measured from the unexposed face.

46 4.0 3.6
3.8 | 37
3.5 3.0
3.2 3.0
3.0 3.1
| |

5 3.1 3.7

o
-
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2.5 Gap measurements — Maximum primary gaps in practice
The maximum permitted gaps in practice are (EN 1634-1:2014 + A1:2018 13.3.3.2.5):

Left hand specimen

Primary gap region Gap width (mm)
Head 5.5
Hanging stile 5.0
Closing stile 5.5
Threshold 6.0

Right hand specimen

Primary gap region Gap width (mm)
Head 6.5
Hanging stile 5.5
Closing stile 5.5
Threshold 5.0
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2.6 Gap measurements — Leaf face to stop

The gap between the face of the leaf and the stop of the frame was measured prior to the start
of the test.

The position at which the measurements were made and the recorded gap at those positions
are shown in the following figure(s).

Left hand specimen viewed as measured from the unexposed face.

0.2 0.0 0.4
0.1 0.4
0.2 0.3
0.3 0.5

0.2 1.2
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Right hand specimen viewed as measured from the exposed face.

0.3

1.2

1.2

2.7 Final setting

Prior to the start of the fire test, each doorset leaf was subjected to a final closing involving
opening to a distance of approximately 300 mm and allowing them to close by the closing
device or closed manually where not fitted.
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3 TEST CONDITIONS, INSTRUMENTATION AND MEASURING

3.1 Furnace temperature

Furnace temperature was controlled so as to follow the standard temperature/time curve
defined in the test standard and within the tolerances permitted. The furnace mean temperature
was calculated from the output recorded using nine furnace thermocouples of the design
specified in the test standard.

The following graph shows the standard and mean furnace temperature/time data.

900

800 -

700 A

600 -

500 -

400 +

Temperature (°C)

300 A

200 -

——————— Standard furnace temperature

100 -

Mean furnace temperature

0 U U U U U U U
0 5 10 15 20 25 30 35

Time (minutes)
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3.2 Furnace pressure

Furnace pressure was maintained for the duration of the test at a nominal + 17.3 Pa measured
at the pressure sensing head. When a linear pressure gradient of 8.5 Pa/m is applied this
equates to + 0 Pa at 0.5 m above the notional floor level. The furnace pressure was controlled
within the tolerances permitted in the test standard, except for 1 instantaneous occasion which
was a transient event.
The following graph shows the actual and desired furnace pressure/time data.

30

25 A

Pressure (Pa)

10

Actual furnace pressure

——————— Desired furnace pressure
- = = = Upper limit

Lower limit

0 5 10 15 20 25 30 35

Time (minutes)

3.3 Ambient temperature

Ambient temperature at the start of the test was 20°C.
Ambient temperature ranged between 20°C and 22°C during the test
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3.4 Unexposed face specimen thermocouples

Surface temperature measuring thermocouples of the design specified in the test standard were
affixed to the unexposed face of the specimen(s) to monitor the temperature rise as follows:

Left hand specimen

Leaf Channels 16 to 20 (mean & maximum)
Leaf Channels 21 to 24 (maximum only)
Frame Channels 25 to 28 (maximum only)

Right hand specimen

Leaf Channels 29 to 33 (mean & maximum)
Leaf Channels 34 to 37 (maximum only)
Frame Channels 38 to 41 (maximum only)

The positions of these thermocouples are shown in Appendix 3.

A roving thermocouple was available for measurement of any specific hotspots.

Any instances of the use of the roving thermocouple are noted in the observations in Section 4.
The recorded data of all individual fixed thermocouples is shown in Appendix 4.

The following time/temperature graph shows the mean temperature.
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Left hand specimen.
300

250 A

200 A

150 A

Mean temperature (°C)

100 A

50

Left hand specimen

Time (minutes)
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Right hand specimen.

300

250 A

200 A

150 -

Mean temperature (°C)

100 -

— Right hand specimen

0 \ \ \ \ \
0 5 10 15 20 25 30 35

Time (minutes)
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3.5 Radiation

Radiation from the unexposed face of each specimen was monitored during the test.

A 180° field of view water cooled heat flux meter was positioned with its target 1 m from and
parallel to the unexposed face of the specimen at the geometric centre.

This location represents both the average radiation level and the point of expected maximum
heat flux.

The following graph shows the recorded radiation/time data

Left hand specimen

5

Radiation (kW/m?2)

Left hand specimen

0 5 10 15 20 25 30 35
Time (minutes)

It should be noted that the recorded value of heat flux drops when the field of view is physically
interrupted during the measurement of deflection.

The measured radiation did not exceed the radiation level of 5 kW/mz2 during the test.
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Right hand specimen

5

Radiation (kW/m?2)

Right hand specimen

0 5 10 15 20 25 30 35
Time (minutes)

It should be noted that the recorded value of heat flux drops when the field of view is physically
interrupted during the measurement of deflection.

The measured radiation did not exceed the radiation level of 5 kW/m?2 during the test.
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3.6 Deflection

Taut stainless steel wires anchored horizontally across the unexposed face of the restraint
frame, such that any deflection experienced by the test construction could be measured, were
positioned at mid-height and at 10 mm vertically from the head and base

within the visible area of the leaf/leaves.

The following figure(s) shows these positions with the elapsed time (minutes) in the left hand
column and the recorded deflection (mm) in the right hand column. Positive values indicate
deflection towards the heating conditions of the test.

Left hand specimen.

0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 | 2 10 | 1 10| 2 10 | 4 10| 7 10| 6 10| 4
20 | 9 20 | 10 20 | 12 20 | 14 20 | 20 20 | 16 20 | 14
25 | 21 25 | 23 25 | 27 25 | 28 25 | 38 25 | 31 25 | 28
30 | 27 30 | 30 30 | 43 30 | 36 30 | 47 30 | 39 30 | 33

0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 | 3 10 | 2 10| 3 10| 4 10 | 11 10 1| 4 10| 5
20 | 7 20 | 7 20 | 8 20 | 6 20 | 20 20 | 12 20 | 12
25 | 18 25 | 17 25 | 18 25 | 11 25 | 35 25 | 27 25 | 27
30 | 18 30 | 18 30 | 23 30 | -3 30 | 37 30 | 33 30 | 34

\o ol $ ol o/

0 ]0 0|0 0]0 01]0 01]0 0]0O 0]0O
10| 0 10 ] 0 10 1] 0 10 | 7 10 ]9 10 ] 0 10 | 1
20 ([ O 20 | 2 20 | 3 20 | 10 20 | 16 2010 20 | 1
25 (0 25 | 2 25| 6 25 |11 25 | 20 25| 2 25| 1
30 | 1 30 | 4 30 |12 30 |15 30 | 23 30 | 3 30 | 1
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Right hand specimen.

0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 | 2 10 1] 0 10| 3 101] 6 10 | 4 10 1] 3 10 | 2
20 |12 20 | 13 20 | 19 20 | 17 20 | 17 20 |14 20 |11
25 | 25 25 | 27 25 | 35 25 | 32 25 | 32 25 | 28 25 | 22
30 | 31 30 | 35 30 | M1 30 | 45 30 | 43 30 | 34 30 | 30

0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 | 4 10 | 5 10 | 1 101] 0 10 | 1 10| 1 10 | 4
20 |13 20 | 14 20 | 8 201 O 20 | 5 201 9 20 | 10
25 | 26 25 | 27 25 | 16 25| 2 25 | 15 25 |20 25 120
30 | 32 30 | 35 30 |24 301 1 30 [ 19 30 |24 30 | 22

\o o L ™ 0/

010 0]0 010 0]0 0|0 0|0 010
10 | 0 10 | -1 10 1] 0 10 | 2 10 | 1 10 1] 0 10 ] 0
20 | 1 20 [0 20 | 4 20 | 1 20 | 2 2010 201 0
25 | 1 25 | 3 25 | 8 25| 4 25| 5 25 | 2 25 | 1
30 | 1 30 | 4 30 (11 30| 6 30 | 10 30 |5 30 | 2
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4 TEST OBSERVATIONS
Photographs taken during the test are shown in Appendix 2.

Left hand specimen.

TEST OBSERVATIONS (E = Exposed face: U = Unexposed face)

Time Face Observation

(min:sec)

00:00 Start of the test.

00:23 U Both glazing panes cracked.

01:00 U Both glazing pane interlayers activated.

05:00 U INSULATION FAILURE due to thermocouple 20 exceeding the
maximum temperature rise criteria.

06:40 U Smoke/steam issues at both corners at the head of the leaf and at
the latch.

12:47 U Leaf rests on the threshold.

14:13 E Facing missing, glazing beads partially detached.
All timber is fissured.

14:48 U Smoke/steam issues at glazing beads at various positions.

16:25 E Closer detached.

18:30 U Smoke/steam issues at the eurocylinder.

20:35 E Majority of beads are missing at both glazing panes.

25:26 U A cotton pad is applied at the upper glazing pane at mid height and
mid width. No failure.

29:22 U Glowing is apparent at the upper glazing pane at the top of the right
hand vertical bead.

31:43 U Flaming commences at the upper glazing pane at the top of the right
hand vertical bead.

31:53 U INTEGRITY FAILURE due to sustained flaming.

34:52 U Flaming commences at the upper glazing pane bottom horizontal
bead.

35:02 U Further integrity failure due to sustained flaming.

36:50 U Flaming commences at the lower glazing pane right hand vertical
bead.

37:00 U Further integrity failure due to sustained flaming.

37:43 The test is terminated.
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Right hand specimen.

TEST OBSERVATIONS (E = Exposed face: U = Unexposed face)

Time Face Observation

(min:sec)

00:00 Start of the test.

00:56 U Both glazing panes cracked.

01:09 U Both glazing pane interlayers activated.

06:00 U INSULATION FAILURE due to thermocouple 32 exceeding the
maximum temperature rise criteria.

06:56 U Smoke/steam issues through cracks in both glazing panes, across
the head of the leaf and at jambs at mid height and above.

08:09 E Facings missing.

All timber fissured.

16:01 U Smoke/steam issues at all glazing beads.

21:15 E Nominally 25% of beads are missing at both glazing panes.

26:28 U A cotton pad is applied at the upper glazing pane at mid width and
nominally 150 above the bottom horizontal bead. No failure.

30:00 U A cotton pad is applied at the upper glazing pane at mid width and
nominally 150 above the bottom horizontal bead.

30:20 U INTEGRITY FAILURE due to ignition of the cotton pad.

32:44 U Glowing is apparent at the upper glazing pane at the top of the

right hand vertical bead.

33:57 U Flaming commences at the eurocylinder.

3407 U Further integrity failure due to sustained flaming.

34:20 U Flaming commences at the lower glazing pane at the left hand
vertical glazing bead at mid height.

34:30 U Further integrity failure due to sustained flaming.

35:30 U Flash flaming at the latch position.

36:18 U Flaming commences at the upper glazing pane at the top

horizontal bead.
36:28 U Further integrity failure due to sustained flaming.
37:43 The test is terminated.
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5 LIMITATIONS

1.

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

Because of the nature of fire resistance testing and the consequent difficulty in
guantifying the uncertainty of measurement of fire resistance, it is not possible to provide
a stated degree of accuracy of the result.

The results relate only to the behaviour of the specimen of the element of construction
under the particular conditions of 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.

The results apply to the specimen(s) as received from the sponsor.
The results apply to the specimen(s) tested with orientation and symmetry as described
in Section 1.5 of this report. The test results may not be appropriate to situations where

the heating conditions are from the opposite direction.

Cambridge Fire Research is not responsible for the content of this report where
information has been identified (using **) as supplied by the sponsor.

This report is the property of the test sponsor and may not be reproduced or passed to a

third party without their prior agreement.

Report prepared by:

D Jackson
Test Engineer

Report checked by:

Tom Smith

Senior Test Engineer
Revision 1 issued: 5th March 2024
Report originally issued: 20" February 2024

Please see Appendix 6 for Revision History
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APPENDIX 1 SPECIMEN CONSTRUCTION
Appendix 1 Table 1 — Left hand specimen

=

=
H

Manufacturer:
Reference:
Description:

Overall size (h x w x t):
Weight (kg):
Sub-components:
Core:
Manufacturer:
Reference:
Description:
Density (kg/m?3):
Overall size ():
Lippings:
Manufacturer:
Reference:
Description:

Density (kg/m3):

Overall size (d x t):
Glazing Apertures:

Description:

Item | Component Information
1L Frame
Manufacturer: By Dezign Carpentry**
Description: A 3-sided rebated European Redwood** frame with
10h rebated joints and planted stops.
Corner joints affixed using 2No. @5 x 70 steel
countersunk screws, set at 42 centres and adhered
using Wurth D4 PVA adhesive**.
Fixings to supporting
construction: @5 x 90 steel countersunk screws, set 140 to 180
from the internal corners and at 475 centres at the
jambs.
Density (kg/m?3): Nominally 510**
Overall size (h x w x d): 2223 x 998 x 70
Cross section size (h x d): 30x70
2L Stops
Manufacturer: By Dezign Carpentry**
Description: European Redwood** stops, affixed to frame using
16swg x 38 pneumatically fired steel pins, set
nominally 100** from the internal corners and at 250
to 350 centres.
Density (kg/m?3): Nominally 510**
Overall size (w x d): 12 x 20
3L Leaf

By Dezign Carpentry**

Therman 44**

An engineered solid timber** core with engineered
lippings to all edges.

2182 x 932 x 44

31.2 including ironmongery

Wood International Agency Ltd**
Therman 44**

An engineered solid timber** core.
291 to 305**

44

Wood Internation Agency Ltd**

L4AE Edgeman** Engineered Lippings

Engineered lippings adhered to all edges of the core
using Wurth D4 PU adhesive**.

73510 767**

44 x 8

2No. glazing apertures, set 200% and 503+* above
the base of the leaf and 100# from the closing stile.
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Item | Component Information

3L Aperture size (h x w):

cont. Upper: 1500# x 250+
Lower: 300# x 250+

4L Glazing

Manufacturer: Pyroguard**

Reference: Advance 7-1**

Pane size (h x w x d):

Upper: 1494** x 244** x 7**
Lower: 294** X 244%* x T**
Sight size (h x w):
Upper: 1466 x 222
Lower: 272 x 222
5L Glazing beads

Manufacturer: By Dezign Carpentry**

Reference: CB1**

Description: Mitred bolected Sapele** glazing beads, affixed to the
leaf using 16swg+ x 38% pneumatically fired steel
pins, set at 25 to 30 from the internal corners and at
90 to 200 centres, adhered using Wurth Mitre Bond
adhesive**.

Density (kg/m3): 640**

Overall size (h x w):

Upper: 1508 x 258
Lower: 308 x 258
Section size (h x w): 17 x 18
Splay angle (°) 10*
6L Hinges

Manufacturer: Vier Precision Design Ltd

Reference: ZHSS243RS**

Description: 3No. stainless steel butt hinges with bearings, set
149, 348 and 1903 from the top of the leaf to the top
of the blade.

Overall size:

Blade size (h x w x t): 102 x31x3

Knuckle size (9): 14

Fixings to leaf: 4No. @4.8 x 31 stainless steel countersunk screws.

Fixings to frame: 4No. P4.8 x 31 stainless steel countersunk screws.




Page 27 of 58
Test Report Number CFR2307121 Revision 1 (issued 05/03/2024)

RESEARCH

|

Item | Component Information
7L Latch/lock

Manufacturer: Vier Precision Design Ltd

Reference: ZDL7260RSS**

Description: A mainly steel mortice latch with a stainless steel
forend, strike and polymeric dust box, set with the
centreline of the latch bolt 920 above the base of the
leaf and affixed using 2No. @3.4 x 21 stainless steel
countersunk screws. Strike affixed using 3No. @3.4 x
21 stainless steel countersunk screws.

Overall size:

Forend (h x d x t): 234 x22x%x3
Body (h x w x d): 166 x 88 x 14
Strike (h x d x t): 180 x 40 x 1.2 including a 135h x 16d tongue
Dust box (h x w x d): 160 x 22 x 16
8L Euro cylinder

Manufacturer: Vier Precision Design Ltd

Reference: V5EP70DSCE, 70mm 35/35**

Description: A mainly brass keyed eurocylinder.

Overall size: 35/35

oL Escutcheon

Manufacturer: Zoo Hardware Ltd**

Reference: ZCS001SS**

Description: A steel escutcheon and stainless steel cover plate
affixed to the leaf using 2No. @3.8 x 20 steel
countersunk screws.

Overall size:

Body (@ x d x t): 50x7x1.2
Cover (@ xd x t): 52x8x0.7
10L Handleset

Manufacturer: Zoo Hardware Ltd**

Reference: ZCS2030SS**

Description: A mainly stainless steel lever on rose handleset
comprising stainless steel handle, rose cover and
steel rose, affixed to the leaf using 2No. @4 x 20 steel
countersunk screws per rose.

Overall size:

Rose (@ x d x t): S50x7x1.2
Cover (@ xd x t): 52x8x0.7
Handle (@ x w): 19 x 140
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Manufacturer:
Reference:
Description:

Overall size (1):

Item | Component Information
11L | Closer

Manufacturer: Zoo Hardware Ltd

Reference: ZDCO0024A-SN

Description: A cast alloy closer with steel sub components, cover
and arm, set 76 from the hanging stile and 17 below
the head of the leaf, affixed using 4No. @5.7 x 32
steel countersunk screws. Arm affixed using 2No.
@4.6 x 24 steel countersunk screws.

Overall size:

Body size (h x w x d): 43 x 247 x 53

Cover size (h x w x d x t): 68 x 253 x 55 x 1.0

121 Intumescent — Frame

Manufacturer: Intumescent Seals Ltd

Reference: Therm-A-Seal**

Description: 2No. graphite based intumescent strips in PVC
holders with self adhesive on one side, set 8 from the
exposed face, fully interrupted at the hinges and
strike and 27 from the exposed face, partially
interrupted at the hinges with nominally 70%
remaining and at the strike with nominally 58%
remaining.

Overall size (w x d): 10x4

13L Intumescent — Glazing seal

Manufacturer: Sealmaster Ltd**

Reference: Intumescent Foam Tape**

Description: An open cell foam** seal with self-adhesive on one
side, adhered at the interface of the glazing and
beads.

Overall size (w x d): 15%* x 5**

14L Intumescent — Hinges

Manufacturer: Dixon International Group Ltd**

Reference: Therm-A-Strip**

Description: An ammonium phosphate based intumescent pad
with self-adhesive on one side, set beneath all
blades.

Overall size (1): 1

15L Intumescent — Latch/lock 1

Manufacturer: Dixon International Group Ltd**

Reference: Therm-A-Strip**

Description: An ammonium phosphate based intumescent pad
with self-adhesive on one side, encasing the latch
body.

Overall size (t): 1

16L Intumescent — Latch/lock 2

Dixon International Group Ltd**

Therm-A-Flex**

A graphite based intumescent pad with self-adhesive
on one side, set beneath the latch forend.

1
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Item | Component Information
17L Intumescent — Strike

Manufacturer: Dixon International Group Ltd**

Reference: Therm-A-Flex**

Description: A graphite based intumescent with self-adhesive on
one side, set beneath the strike.

Overall size (1): 1

18L Intumescent — Dust boxes

Manufacturer: Dixon International Group Ltd**

Reference: Therm-A-Strip**

Description: An ammonium phosphate based intumescent pad
with self-adhesive on one side, encasing both dust
boxes.

Overall size (t): 1

19L Fire stopping detail

Description:

Gaps between the frame and the supporting
construction were filled with Unifrax Insulfrax LTX
mineral wool blanket and capped with Firewise
Intumescent & Acoustic Acrylic Sealant.
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Appendix 1 Table 2 — Right hand specimen

Manufacturer:
Reference:
Description:

Overall size (h x w x t):
Weight (kg):
Sub-components:
Core:
Manufacturer:
Reference:
Description:
Density (kg/m?3):

Overall size (t):
Lippings:
Manufacturer:
Reference:
Description:

Density (kg/m3):

Overall size (d x t):
Glazing Apertures:

Description:

ltem | Component Information
1R Frame

Manufacturer: By Dezign Carpentry**

Description: A 3-sided rebated European Redwood** frame with
10h rebated joints and planted stops.

Corner joints affixed using 2No. @5 x 70 steel
countersunk screws , set at 42 centres and adhered
using Wurth D4 PVA adhesive**.

Fixings to supporting

construction: @5 x 90 steel countersunk screws, set 140 to 180
from the internal corners and at 475 centres at the
jambs.

Density (kg/m?3): 510**

Overall size (h x w x d): 2222 x 999 x 70

Cross section size (h x d): 30x 70

2R Stops

Manufacturer: By Dezign Carpentry**

Description: European Redwood** stops, affixed to frame using
16swg#+ x 38 pneumatically fired steel pins set at 250
to 320 centres.

Density (kg/m?3): 510**

Overall size (w x d): 12 x 20

3R Leaf

By Dezign Carpentry**

Therman 44**

An engineered solid timber** core with engineered
Plywood lippings to all edges.

2182 x 932 x 44

32.0 Including ironmongery

Wood International Agency Ltd**

Therman 44**

An engineered solid timber** core.

Nominally 300**

(Measured by Wood international Agency Ltd**:
Sample Ref C1 = 291**, Sample Ref C2 = 305**).
44

Wood International Agency Ltd**

L4E Edgeman** Engineered Plywood Lippings
Engineered lippings adhered to all edges of the core
using Wurth D4 PU adhesive**.

600**

44 x 8

2No. glazing apertures, set 200# and 503+* above
the base of the leaf and 100# from the closing stile.
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3R Aperture size (h x w):
cont Upper: 1500+ x 250+
Lower: 300# x 250+
4R Glazing
Manufacturer: Pyroguard**
Reference: Advance 7-1**
Pane size (h x w x d):
Upper: 1494%* x 244%* x T**
Lower: 294%* X 244** X T**
Sight size (h x w):
Upper: 1466 x 222
Lower: 272 x 222
5R Glazing beads
Manufacturer: By Dezign Carpentry**
Reference: CB1**
Description: Mitred bolected Sapele** glazing beads, affixed to the

leaf using 16swg# x 38% pneumatically fired steel pins
set 50** from the internal corners and 150 to 200**
centres, adhered using Wurth Mitre Bond adhesive**.

Density (kg/m3): 640**
Overall size (h x w):
Upper: 1508 x 258
Lower: 308 x 258
Section size (h x w): 17 x 18
Splay angle (°) 10*
6R Hinges

Manufacturer: Vier Precision Design Ltd

Reference: ZHSS243RS**

Description: 3No. stainless steel butt hinges with bearings, set
150, 348 and 1902 from the top of the leaf to the top
of the blade.

Overall size:

Blade size (h x w x t): 102 x31x3

Knuckle size (9): 14

Fixings to leaf: 4No. J4.8 x 31 stainless steel countersunk screws.

Fixings to frame: 4No. @4.8 x 31 stainless steel countersunk screws.
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ltem | Component Information
7R Latch/lock

Manufacturer: Vier Precision Design Ltd

Reference: ZDL7260RSS**

Description: A mainly steel mortice latch comprising stainless steel
forend, strike and polymeric dust box, set with the
vertical centreline of the latch bolt 920 above the
base of the leaf, affixed using 2No. @3.4 x 21 steel
countersunk screws and strike affixed using 3No.
@3.5 x 21 steel countersunk screws.

Overall size:

Forend (h x w x t): 234 x22x3
Body (h x w x d): 166 x 88 x 14
Strike (h x d x t): 180 x 40 x 1.2 Including 135h x 16d tongue
Dust box (h x w x d): 160 x 22 x 16
8R Euro cylinder

Manufacturer: Vier Precision Design Ltd

Reference: V5EP70DSCE, 70mm 35/35**

Description: A mainly brass keyed eurocylinder.

Overall size: 35/35

9R Escutcheon

Manufacturer: Zoo Hardware Ltd**

Reference: ZCS001SS**

Description: A steel escutcheon with stainless steel cover, affixed
to the leaf using 2No. @3.8 x 20 stainless steel
countersunk screws.

Overall size:

Body (@ x d x t): 50x7x1.2
Cover (@ xd xt): 52x8x0.7
10R | Handleset

Manufacturer: Zoo Hardware Ltd**

Reference: ZCS2030SS**

Description: A mainly stainless steel lever on rose handleset
comprising steel rose, stainless steel handle and
rose cover, affixed using 4No. @4 x 20 stainless steel
countersunk screws per rose.

Overall size:

Rose (@ x d x t):
Cover (@ xd x t):
Handle (G x w):

50x7x1.2
52x8x0.7
19 x 140
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11R | Closer

Manufacturer: Zoo Hardware Ltd

Reference: ZDC0024-A-SN**

Description: A mainly cast alloy closer with steel cover, set 77
from the hanging stile and 17 below the head of the
leaf, affixed using 4No. &5.7 x 32 steel countersunk
screws. Arm affixed using 2No. @4.6 x 24 steel
countersunk screws.

Overall size:

Body (h x w x d): 43 x 247 x 53

Cover (hxwxdxt): 68 x 253 x 55 x 1.0

12R Intumescent — Frame

Manufacturer: Intumescent Seals Ltd

Reference: Therm-A-Seal**

Description: 2No. graphite based intumescent strips in PVC
holders with self adhesive on one side, set 8 from the
unexposed face, fully interrupted at the hinges and
strike and set 27 from the unexposed face, partially
interrupted at the hinges with nominally 71%
remaining and at the strike with nominally 58%
remaining.

Overall size (w x d): 10x4

13R | Intumescent — Glazing seal

Manufacturer: Sealmaster Ltd**

Reference: Intumescent Foam Tape**

Description: An open cell foam** seal with self-adhesive on one
side, adhered at the interface of the glazing and
beads.

Overall size (w x d): 15%* x 5**

14R | Intumescent — Hinges

Manufacturer: Dixon International Group Ltd**

Reference: Therm-A-Strip**

Description: An ammonium phosphate based intumescent pad
with self-adhesive on one side, set beneath all
blades.

Overall size (1): 1

15R Intumescent — Latch/lock 1

Manufacturer: Dixon International Group Ltd**

Reference: Therm-A-Strip**

Description: An ammonium phosphate based intumescent pad
with a self-adhesive on one side, encasing the latch
body.

Overall size (1): 1

16R Intumescent — Latch/lock 2

Manufacturer:
Reference:
Description:

Overall size (t):

Dixon International Group Ltd**

Therm-A-Flex**

A graphite based intumescent pad with self-adhesive
on one side, set beneath the latch forend.

1
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ltem | Component Information
17R | Intumescent — Strike

Manufacturer: Dixon International Group Ltd**

Reference: Therm-A-Flex**

Description: A graphite based intumescent with self-adhesive on
one side, set beneath the strike.

Overall size (1): 1

18R Intumescent — Dust boxes

Manufacturer: Dixon International Group Ltd**

Reference: Therm-A-Strip**

Description: An ammonium phosphate based intumescent pad
with a self-adhesive on one side, encasing both dust
boxes.

Overall size (1): 1

19R | Fire stopping detail

Description:

Gaps between the frame and the supporting
construction were filled with Unifrax Insulfrax LTX
mineral wool blanket and capped with Firewise
Intumescent & Acoustic Acrylic Sealant.
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Appendix 1 Figure 1 — Left hand specimen elevation (unexposed face view)
incl. hidden detail
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Appendix 1 Figure 2 — Section A-A

Appendix 1 Figure 3 — SectionB-B
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Appendix 1 Figure 4 — SectionC-C
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Appendix 1 Figure 5 — Right hand specimen elevation (unexposed face view)

Test Report Number CFR2307121 Revision 1 (issued 05/03/2024)
incl. hidden detail
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Appendix 1 Figure 6 — Section A-A

Appendix 1 Figure 7 — Section B-B
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Appendix 1 Figure 8 — SectionC-C
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APPENDIX 2 PHOTOGRAPHS
Appendix 2.1 Pre-test photos
Photo 2.1.1 Left hand specimen Photo 2.1.2 Left hand specimen

st v &
—

Photo 2.1.4 Left hand specimen
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Photo 2.1.7 Left hand specimen Photo 2.1.8 Left hand specimen

Photo 2.1.9 Left hand specimen

Photo 2.1.11 Right hand specimen Photo 2.1.12 Right hand specimen




Page 43 of 58
Test Report Number CFR2307121 Revision 1 (issued 05/03/2024)

RESEARCH

8.0% fu A

Photo 2.1.13 Right hand specimen Photo 2.1.14 Right hand specimen

Photo 2.1.17 Right hand specimen Photo 2.1.18 Right hand specimen
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Photo 2.1.19 Right hand specimen Photo 2.1.20 Right hand specimen

Photo 2.1.21 Left hand specimen Photo 2.1.22 Right hand specimen




Page 45 of 58
Test Report Number CFR2307121 Revision 1 (issued 05/03/2024)

RESEARCH

Photo 2.1.23




Page 46 of 58
Test Report Number CFR2307121 Revision 1 (issued 05/03/2024)

RESEARCH

Appendix 2.2 During test photos
Photo 2.2.1

Photo 2.2.2
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Photo 2.2.3

Photo 2.2.4
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Photo 2.2.5 — After 32 minutes

Photo 2.2.6
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Photo 2.3.1
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APPENDIX 3 POSITIONING OF INSTRUMENTATION
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@ Unexposed face specimen thermocouple
<« Furnace pressure measurement position
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APPENDIX 4 RECORDED THERMOCOUPLE DATA

Time |T/C16|T/C17|T/IC18|T/IC19|T/IC20|T/IC21[T/IC22|T/IC23|T/IC24|T/IC25|T/IC26|T/C 27|T/C 28

min 'C ‘C ‘C ‘C ‘C ‘C ‘C ‘C ‘C ‘C ‘C ‘C ‘C
0 21 21 21 21 21 21 21 21 21 21 21 20 21

1 22 59 23 22 66 22 24 53 61 22 24 24 24
2 22 99 23 22 111 22 23 96 99 22 28 38 24
3 22 124 22 22 140 22 23 119 130 22 31 38 24
4 22 130 22 22 173 22 22 128 133 22 28 31 24
5 22 144 23 23 192 22 23 131 144 22 30 35 25
6 23 160 23 23 213 22 23 138 157 23 33 35 27
7 23 178 24 23 239 23 23 150 177 23 31 33 27
8 23 197 25 23 266 23 24 162 197 23 31 32 27
9 23 215 26 24 283 23 24 174 214 24 30 33 29
10 24 226 28 24 301 24 25 187 228 26 31 33 30
11 24 248 29 26 327 25 26 200 246 28 30 35 31
12 25 272 31 26 351 26 27 213 266 30 30 36 32
13 26 288 33 28 364 27 28 223 280 32 30 37 33
14 27 299 34 29 370 28 30 233 290 33 31 38 35
15 29 313 36 31 385 30 31 246 304 35 32 40 36
16 30 330 38 32 408 31 32 261 321 36 33 41 37
17 31 343 41 34 426 33 34 276 337 37 35 42 38
18 33 352 43 36 437 35 35 289 348 38 37 44 39
19 35 358 46 38 443 38 37 300 356 39 38 45 41
20 36 365 48 40 453 42 39 312 365 39 39 46 42
21 38 382 51 44 476 47 41 326 378 40 40 47 42
22 41 400 55 47 539 52 44 343 396 40 41 48 43
23 44 408 59 51 531 56 47 356 414 41 43 50 44
24 47 404 64 55 X 59 51 369 422 41 44 51 46
25 50 401 71 60 X 62 56 383 425 43 46 53 47
26 53 405 77 64 564 64 62 397 433 43 47 54 47
27 56 413 81 67 599 66 68 412 446 45 49 56 48
28 58 418 84 70 563 68 74 423 457 46 50 60 49
29 60 415 86 73 562 70 78 429 462 46 51 69 50
30 62 411 88 75 573 74 81 437 464 47 51 77 51
31 65 413 89 77 598 78 84 451 469 48 52 79 52
32 68 419 91 79 577 84 86 471 479 49 53 80 53
33 72 426 92 81 595 89 89 485 488 49 55 65 54
34 75 428 93 83 603 94 92 507 492 51 57 64 55
35 80 425 94 86 611 100 95 524 494 51 59 67 56
36 85 424 94 88 633 108 98 538 501 52 62 76 58
37 89 426 96 90 X 119 104 X 504 53 65 84 60




Page 52 of 58
Test Report Number CFR2307121 Revision 1 (issued 05/03/2024)

CAMBRIDGE

RESEARCH

Time |T/C29|T/C30|T/C31[T/C32|T/IC33|T/IC34[T/IC35|T/C36|T/IC37|T/IC38|T/C39|T/IC40]|T/C41

min ‘C ‘C ‘C ‘C ‘C ‘C ‘C ‘C ‘C ‘C ‘C ‘C ‘C
0 21 21 21 21 21 21 21 21 21 21 21 21 21

1 66 23 23 71 23 62 56 23 23 26 47 23 24
2 103 23 23 112 23 100 104 23 23 26 44 23 24
3 130 23 23 131 22 120 118 23 22 26 42 23 24
4 130 23 23 151 22 138 130 23 23 27 39 24 24
5 144 23 24 166 23 156 138 23 23 28 46 24 33
6 158 23 25 185 23 171 148 24 23 30 51 24 47
7 177 24 25 210 23 191 161 24 24 32 59 28 44
8 197 24 26 228 24 212 174 25 24 34 58 36 44
9 214 24 26 245 24 225 185 25 24 36 57 38 49
10 231 25 28 264 25 239 196 26 25 39 58 41 48
11 254 26 29 288 26 257 210 27 26 41 60 44 45
12 276 27 30 310 27 276 223 28 27 43 68 44 41
13 292 28 32 320 29 288 232 29 28 46 69 47 42
14 303 29 33 325 30 297 241 30 29 48 66 54 42
15 317 31 36 338 32 309 253 32 31 50 61 56 40
16 334 32 38 355 33 327 267 34 33 52 57 55 38
17 348 34 41 371 35 343 280 36 35 53 56 56 37
18 357 36 44 382 37 355 293 38 38 55 55 56 37
19 362 39 48 392 40 364 304 40 43 57 58 56 37
20 370 42 59 403 42 373 315 43 49 58 78 55 37
21 383 46 71 421 46 387 328 47 58 60 78 55 38
22 397 50 79 437 51 406 342 51 65 61 76 55 41
23 406 56 82 444 54 420 359 57 68 62 76 56 44
24 406 61 82 448 57 425 371 61 67 65 74 56 45
25 405 66 83 446 60 428 387 65 67 68 72 56 47
26 410 70 82 455 62 439 401 67 68 71 72 57 50
27 418 73 81 462 66 452 411 70 68 73 72 59 52
28 421 76 80 470 68 464 426 72 68 75 73 63 54
29 417 79 80 474 71 472 437 74 69 77 73 66 55
30 412 80 80 477 74 477 446 76 70 79 74 68 57
31 412 82 82 477 78 485 457 79 72 82 75 68 59
32 416 84 83 477 82 496 470 81 74 84 77 70 59
33 422 87 85 482 87 507 481 84 77 87 79 70 60
34 424 89 86 481 90 515 494 87 80 90 82 71 61
35 423 92 88 496 94 462 497 90 83 92 83 73 62
36 420 94 89 494 96 432 507 92 87 95 86 76 64
37 422 98 91 496 99 454 519 94 90 103 90 77 66

X Thermocouple malfunction
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Revision Identification of changed information and reasons Prepared by | Checked by

0 Original issue D Jackson Tom Smith

1 Various sponsor declared items amended and Tom Smith S Plummer
updated sampling reports included






