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1. Introduction

This report documents the findings of an ad-hoc reaction to fire test of an aluminium composite panel
(ACP) wall system and a mock balcony setup representative of an in-situ façade - 

 performed on 19 December 2023. The test was based off some general requirements of ISO
13785-1:2002.

Warringtonfire performed the test at the request of the test sponsor listed in Table 1.

Table 1 Test sponsor details

Test sponsor Address

Cladding Safety Victoria 717 Bourke Street
Docklands VIC 3808
Australia

2. Test specimen

2.1 Schedule of components
Table 2 describes the test specimen and lists the schedule of components. These were provided by
the representatives of the test sponsor and surveyed by Warringtonfire. All measurements were done
by Warringtonfire – unless indicated otherwise.

Detailed drawings of the test specimen are provided in Appendix A.

Table 2 Schedule of components

Item Description

Cladding

1. Item name Aluminium composite panel (ACP)

Product

Manufacturer/Supplier 

Batch

Material The material was nominated as panels consisting of two layers of aluminium
sheets sandwiching a layer (core) of 100% polyethylene (PE) with no filler.
Analysis was conducted by Foray Laboratories. Refer to Appendix C for
more detailed results.

Size As shown in Figure 12.

Total thickness – 4.0 mm

Skin thickness (both sides) – 0.6 mm

Measured mass/unit
area densities

Panel areal density – 5.5 kg/m²

2. Item name FR Plasterboard

Product

Manufacturer/Supplier 

Size Measured board: 2700 mm × 1200 mm × 13 mm

Batch Date: 27/07/2023

3. Item name Backpan

Product 0.55 mm thick Galvabond steel

Supplier

Size Measured: 280 mm wide × 1000 mm long

4. Item name “Non-combustible” cladding
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Item Description

Product

Manufacturer/Supplier 

Size 15 mm thick

Batch

Framing

5. Item name Test rig frame - 90 × 90 SHS frame

Size 90 mm × 90 mm × 5 mm thick – refer to Figure 13

6. Item name  frame mullion 

Profile

Material 6060 T5 aluminium alloy

Manufacturer/Supplier 

7. Item name Furring Channel - framing

Size 50 mm wide × 28 mm deep × 0.50 BMT

Material Galvanised steel

Manufacturer/Supplier 

8. Item name  standard direct fix clip

Size 115 mm wide × 30 mm deep × 30 mm high × 1.5 mm thick

Material Galvanised steel

Manufacturer/Supplier 

9. Item name Steel frame

Size Studs and noggings: 90 mm deep × 40 mm wide × 0.7 BMT

Installation The steel framing members were riveted (item 15) to one another.

Material

Manufacturer/Supplier 

Insulation

10. Item name 50 mm thick polyethylene terephthalate (PET) insulation

Density ~13 kg/m3

Manufacturer/Supplier 

11. Item name 50 mm thick PU Rock Mineral wool sandwich panel

Density of core Unknown
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Item Description

Manufacturer/Supplier 

Sealant/Adhesive

12. Item name Weathering sealant

Product type Silicone sealant

Product name

Manufacturer/Supplier 

Usage Placed at ACP edges and over screw and rivet locations.

13. Item name Fire-rated sealant

Product name

Manufacturer/Supplier 

Usage Used to seal the gaps between the back pan (item 3)  and the aluminium
framing (item 6) behind the air transfer grille (item 18)

Fixings

14. Item name Wafer head screws – zinc coated steel

Size 6g × 16 to 25 mm long

Installation Used to fix mineral wool panel (item 11) to the aluminium mullion (item 6) –
four per corner.

15. Item name Aluminium rivet

Size Ø3 mm

Installation Used to fix the air transfer grille (item 18) to the aluminium framing (item 6)
and the steel framing (item 9).

16. Item name Plasterboard and cladding (used for promatect) screws

Size 8g × 50 to 65 mm - long fine thread SDS

17. Item name Furring channel clip screws

Size 10g × 22 mm long, hex head, self-drilling screws

Other things

18. Item name Air transfer grille

Product name

Size 940 mm wide × 270 mm tall × 50 mm deep (45° angled blades)

Material 6060 T5 aluminium alloy

Installation Installed within the aluminium framing (item 6) above the ACPs (item 1). The
blades were angled at an upward slope starting from the outside going into
the wall. The grille was fixed to the aluminium framing using aluminium rivets
(item 15), one rivet at each corner of the grille.

Manufacturer/Supplier 

19. Item name Vermin mesh

Size 940 mm wide × 270 mm tall

Material Coated steel

Installation The mesh was installed behind the air transfer grille.

20. Item name Aluminium sill with weepholes

Size 165 mm × 30 mm tall flanges × 2 mm thick. Containing weepholes
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Item Description

Profile

Material 6060 T5 aluminium alloy

Manufacturer/Supplier 

Installation Installed above the Promat board (item 4) compartment residing over the
SHS unit (item 5).

Installation method

Test Rig: The test rig frame (item 5) was the main support for the test specimen. The specimen was
fixed to the test rig via the aluminium framing (item 6). The SHS was also used at the false
floor level. Steel studs (item 9) were also used at the false floor level.

External wall: The aluminium framing (item 6) consisted of extrusions around the perimeter and vertically
down the centre of the wall sections. To the back of the aluminium framing was screw
(item 20) fixed – at 200 mm centres around the perimeter – steel back-pans (item 4). Also to
the aluminium framing were furring channel clips (item 8) – screw (item 17) fixed at
~1200 mm centres vertically. Slotted into the clips were steel furring channels (item 7).
Within the furring channels polyester insulation (item 10) was fitted. Two layers of
plasterboard (item 2) were screw (item ) fixed to the back of the furring channels. Screw
fixings were at 600 mm centres for the first layer and 200 mm to 300 mm centres.

To the front face of the back-pan (item 4) was installed mineral wool insulation (item 11).
ACP (item 1) was used to clad the majority of the front side of the aluminium framing
(item 6). The ACPs (item 1) were “glazed in” the aluminium framing inside grooves and
behind aluminium beads. The perimeter of the visible ACP and aluminium framing was
sealed with a 10 mm bead of sealant (item 12).

Balcony: At the false floor level, a balcony structure was created. Details of this are shown in
Appendix A. The balcony consisted of the horizontal member of the test rig (item 5) and steel
framing (item 9). The steel false floor was capped with 2 layers of “non-combustible” Promat
board (item 4). The boards were fixed to the steel substructure with self-drilling plasterboard
screws (item 16) - at 500 mm centres.

Wall base: The base of the walls - at the floor junction – consisted of an aluminium sill (item 20) fixed
upon a promat board (item 4) protected SHS unit (item 5).

For more details regarding the description of the specimen refer to Appendix A.
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3. Test procedure

Table 3 details the test procedure for this reaction to fire test.

Table 3 Test procedure

Item Detail

Statement of compliance The ad-hoc test – which was based off ISO 13785-1:2002 - was performed
to determine the reaction to fire performance of an external wall cladding
when exposed to heat from a simulated external fire with flames impinging
directly upon a façade. The test utilises a burner used in ISO 13785-
1:2002 with the specimen mimicking the as-is construction of the façade.

Sampling / specimen selection The laboratory was not involved in sampling or selecting the test specimen
for the reaction to fire test.

The results obtained during the test only apply to the test samples as
received and tested by Warringtonfire.

Test duration 60 minutes

Ambient laboratory temperature Start of the test 27 °C

Instrumentation and equipment  Twelve mineral insulated metal sheathed (MIMS) Type K
thermocouples with an overall diameter of 1.5 mm with the measuring
junction insulated from the sheath were positioned at various positions
50 mm away from the specimen. These locations are shown in Figure
1 and Figure 2

 Six mineral insulated metal sheathed (MIMS) Type K thermocouples
with an overall diameter of 1.5 mm with the measuring junction
insulated from the sheath were positioned inside the specimen at the
centre of the cavity. These locations are shown in Figure 1 and Figure
2.

 The incident heat flux on the top of the specimen and the front face of
the balcony in line with the front faces of test specimen was measured
using two Schmidt-Boelter type heat flux gauge with a range of 0-
100 kW/m2.

 Two plates with mineral insulated metal sheathed (MIMS) Type K
thermocouples with an overall diameter of 1.5 mm with the measuring
junction insulated from the sheath were positioned 50 mm away from
the grills. These locations are shown in Figure 1 and Figure 2.

 The fire source was a propane (95% purity) gas burner 1.2 m long ×
0.1 m deep × 0.15 m tall. The burner was placed on the floor in front of
the specimen.

Test procedure  At least two minutes of baseline data was collected prior to burner
ignition. Temperature and heat flux data was collected at 5 s intervals.

 The heat output from the burner was held at 500 kW for 30 minutes.
The burner was then turned off and the specimen observed for a
further 30 minutes.

 The test was ended at 60 minutes after burner ignition.

Test number Test two of a proposed four.

Variation between tests The test was conducted with a burner heat output of 500 kW, instead of
300 kW output in test 1.
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4. Test measurements and results

The results from the tests are summarised below. Photographs of the specimen are included in
Appendix B.

Figure 1 Instrumentation positions – View from in front of specimen
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Figure 2 Instrumentation positions – View from in front of specimen
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Figure 3 External temperature data collected by thermocouples placed 50 mm from the front face
of the specimen – East facade

Figure 4 External temperature data collected by thermocouples placed 50 mm from the front face
of the specimen – West facade

0

100

200

300

400

500

600

700

800

900

0 15 30 45 60

T
em

pe
ra

tu
re

 (
°C

)

Time (minutes)

001 002 003 004 005

0

100

200

300

400

500

600

700

800

900

1000

0 15 30 45 60

T
em

pe
ra

tu
re

 (
°C

)

Time (minutes)

006 007 008 009 010



Test standard: General accordance with ISO 13785-1:2002
Job number: RTF230084 Revision: R1.0
Test sponsor: Cladding Safety Victoria (CSV) Page 12 of 51

Figure 5 External temperature data collected by plate thermocouples placed 50 mm from the front
face of the specimen

Figure 6 Internal temperature data collected by thermocouples placed within the cavity – between
the internal and external segments of the specimen – East façade
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Figure 7 Internal temperature data collected by thermocouples placed within the cavity – between
the internal and external segments of the specimen – West façade

Figure 8 External temperature data collected by thermocouples placed 50 mm from balcony face
and underside cavity
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Figure 9 Heat flux data collected by heat flux gauges

Figure 10 Designation for test specimen observations
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Table 4 shows the observations of any significant behaviour of the specimen during the test.

Video recordings were also taken of the test. A copy of the video recording is available upon request
from the test sponsor or by contacting Cladding Safety Victoria. The video of the test should be
viewed in conjunction the contents of this report.

Table 4 Test observations

Time Section Observation

Min Sec

-2 00 All Data collection started.

0 00 All The reaction to fire test was started with the burner ignited to a 500 kW heat output.

0 29 All Smoke started to emit from the panels.

0 40 1A/1B The front panel skin started to delaminate.

1 00 2A/2B More front panel skin started to delaminate.

1 28 2A/2B The louvres started to deform.

2 20 2B The cavity behind the panel was exposed.

3 00 2B Molten and flaming debris started to fall from the section.

3 24 2A/2B Flames started to shoot out from behind the louvres.

3 30 3 The flames had reached the top of the balcony.

3 51 2B A buildup of gas was released from the specimen.

4 30 A The cavity behind the panels were exposed.

4 45 A/B More debris started to fall from the section, partially flaming.

5 26 A/B The louvres started to melt and drip down.

6 30 A/B The joint -in-between was flaming independently.

7 52 A/B Most of the panel skin had delaminated off.

8 57 A/B Smoke started to emit from joint on the unexposed side of the specimen.

9 27 A/B The density of the smoke escaping from the unexposed side had increased.

10 53 A/B The backpan behind the panel had started to deform.

12 42 2A/2B Flames started to shoot out from behind louvres.

15 26 A/B The joint between the backpan started to open wider.

16 34 A/B The joint on the unexposed side of the specimen had darkened.

23 32 2A/2B The flames between the joint had decreased in size.

26 00 A/B The joint on the unexposed side was glowing.

30 00 All The burner was turned off. Some independent flaming was still present.

40 00 All All flames had died off.

60 00 All The reaction to fire test was ended.
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5. Application of test results 

5.1 Test limitations
The results of these fire tests may be used to directly assess fire hazard, but it should be recognised
that a single test method will not provide a full assessment of fire hazard under all fire conditions.

These 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, and they do not necessarily reflect the actual
behaviour in fires.

5.2 Variations from the tested specimen
This report details methods of construction, the test conditions and the results obtained when the
specific element of construction described here was tested following the procedure outlined in Table
3. Any significant variation with respect to size, construction details, loads, stresses, edge or end
conditions is not addressed by this report.

It is recommended that any proposed variation to the tested configuration should be referred to the
test sponsor. They should then obtain appropriate documentary evidence of compliance from
Warringtonfire or another accredited testing authority.

5.3 Uncertainty of measurements
Because of the nature of reaction to fire testing and the consequent difficulty in quantifying the
uncertainty of measurements obtained from a reaction to fire test, it is not possible to provide a stated
degree of accuracy of result.
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Appendix A Drawings of test assembly

The drawings of the test assembly in Figure 11 to Figure 12 were provided by representatives of
Warringtonfire. Dimensions, unless specified, are in mm.

Figure 11 Elevation of rig support.
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Figure 12 System assembly – Front and side view



Test standard: General accordance with ISO 13785-1:2002
Job number: RTF230084 Revision: R1.0
Test sponsor: Cladding Safety Victoria (CSV) Page 19 of 51

Figure 13 System assembly – Test frame
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Figure 14 System detail – Detail D1

Figure 15 System detail – Detail D2
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Figure 16 System detail – Detail D3

Figure 17 System detail – Detail D4
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Appendix B Photographs

Figure 18 The specimen before the reaction to fire test
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Figure 19 The specimen before the reaction to fire test – unexposed side
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Figure 20 The specimen 1 minute into the test (burner output set to 500 kW for the
duration of the test)
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Figure 21 The specimen 3 minutes 31 seconds into the test
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Figure 22 The specimen 5 minutes into the test
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Figure 23 The specimen 7 minutes 48 seconds into the test
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Figure 24 The specimen 13 minutes 20 seconds into the test
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Figure 25 The specimen 17 minutes into the test
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Figure 26 The specimen 23 minutes into the test
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Figure 27 The specimen 2 seconds after the burner was turned off (30 minutes 2 seconds
into the test)
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Figure 28 The specimen 5 minutes after the burner was turned off (35 minutes into the
test)
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Figure 29 The specimen 10 minutes after the burner was turned off (40 minutes into the
test)
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Figure 30 The specimen after the test.
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Figure 31 The specimen after the test – unexposed side.
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Appendix C Chemical Analysis Results 
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