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Copyright and legal notice
“The results of this test may be used to directly assess fire hazard, but it should be
recognized that a single test method will not provide a full assessment of fire hazard
under all fire conditions.”
Any enquiries about interpretation or reproduction of content from this report should be
discussed first with the “MECHTEST” representatives for these tests;
Mr. Bassam Dally (bdally@meheng.adelaide.edu.au) or
Mr. Shahrooz Afshar (safshar@mecheng.adelaide.edu.au).
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Executive Summary
Fire Test Level (FRL) and thermal resistance experiments are conducted upon request
from Ace-wall International Pty Ltd on their currently developed non-load bearing
prefabricated panels.
FRL tests were conducted on 2 similar samples of unfilled panels in the Thebarton
laboratory of the School of Mechanical Engineering. AS 1530.4-2005 (Methods for fire
tests on building materials, components and structures, and in particular Part 4: Fireresistance tests of elements of building construction, Section 3 Walls and partitions) was
chosen as a suitable guide for this purpose. During the experiments, all endeavors were
made to make the test conditions as close as to the standard as possible except for the
sample size which was scaled down to 1.2m x 1.2m instead of 3m x 3m as stipulated by
the standard. The results were as the following:
Sample No. 1 Sample No. 2
(minutes)
(minutes)
Insulation

119

134

Integrity

128

134

Adequacy

140

142

Thermal Resistance tests were conducted by an external company “BRANZ Pty Ltd” at
the request of the School of Mechanical Engineering. Those tests, examined the thermal
resistance of two samples of the client’s panels (one void and the other filled with
polyurethane based insulation material). ASTM C518-4 (Standard Test Method for
Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter
Apparatus) was followed. The results were as the following:
Sample No. 1
Unfilled

Sample No. 2
Filled

Thermal resistance (m2.K/W ±6%)

0.245

1.904

Thermal conductivity (W/mK ±6%)

0.489

0.063
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1 Client
Ace-Wall International Pty Ltd: Experiments are conducted upon test request from
Ace-wall International Pty Ltd on their currently developed non-load bearing
prefabricated walls.

2 Introduction
Ace-Wall International Pty Ltd “client” is an Australian based company with a focus on
manufacturing of non-load bearing prefabricated walls. To investigate the quality of
products upon standard Ace-wall International has required the University of Adelaide
to simulate fire test on their products based on AS1530.4 but in a smaller scale. The
products tested are prefabricated walls which are factory manufactured, precast and pre
finished hollow panel and according to the client are made from gypsum plaster, glass
roving’s, and waterproofing polymer.

3 Standards and Reports
The following tests found to be suitable to evaluate thermal resistance and Fire
Resistance Level (FRL) of the client’s samples:
- ASTM C518-4 “Standard Test Method for Steady-State Thermal Transmission
Properties by Means of the Heat Flow Meter Apparatus”
- AS 1530.4-2005 “Methods for fire tests on building materials, components and
structures, and in particular Part 4: Fire-resistance tests of elements of building
construction, Section 3 Walls and partitions”
Thermal Resistance test were conducted by an external company “BRANZ Pty Ltd” at
the School of Mechanical Engineering request and the results are attached as
Attachments 9.2 (thermal resistance of a panel with void) and 9.1 (thermal resistance of a
panel with void filled with insulation materials).
FRL tests were conducted in the School of Mechanical Engineering, Thebarton
Laboratory. Test specifications and the results are detailed in the following:

4 FRL Test and Standard Specifications
Standard was followed closely with the exception of the sample size which was scaled
down from the Standard specified size of 3m x 3m to 1.2m x 1.2m.
AS1530.4 defines fire resistance as the ability of an element of construction, component
or structure to fulfill, for a stated period of time, the required structural adequacy,
integrity, thermal insulation or other expected duty specified during exposure to a fire.
The Fire Resistance Level (FRL) according to AS1530.4 is the nominal grading period,
in minutes, that is determined by subjecting the panel to the standard time temperature
curve regime as shown in Figure 1, to specify:
a. structural adequacy;
b. integrity; and
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c. insulation,
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Figure 1: Furnace temperature vs. time

Below we will report on the failure criteria based on AS 1530.4.

4.1 Insulation
Failure in relation to insulation shall be deemed to have occurred if:
(a) The mean temperature of the relevant thermocouples attached to the unexposed face
of the test specimen rises by more than 140K above the initial temperature; OR
(b) The temperature of any of the relevant thermocouples attached to the unexposed
face of the test specimen rises by more than 180K above the initial temperature.

4.2 Integrity
Within our tests and under AS1530.4, integrity is the ability of an element of
construction to resist the passage of flames and hot gases from one space to another,
when tested in accordance with this Standard.
Failure shall be deemed to occur upon collapse, the development of cracks, fissures, or
other openings through which flames or hot gases can pass. Integrity test could be
measured using cotton pads, gap gauges and sustained flaming. i.e. Sustained flaming
on the surface of the unexposed face for more than 10s constitutes integrity failure.

4.3 Structural adequacy
AS1530.4-2005 considers the following aspects of structural adequacy:
(a) The deflection of the specimen following the commencement of heating.
(b) Dislodgment or detachment of any part.
(c) Collapse or deflection in excess of that specified in the standard.
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(d) Any other factor that could affect structural adequacy.

5 Description of the Test Specimen
5.1 Plans and Specifications
In order to make sure of the repeatability of the test, the client was asked to provide a
two samples of the panels. Samples were tested individually and results were compared.
Each sample consisted of two panels which are 600mm wide, 1200mm long and 120mm
thick. Panels are locked together as intended to be installed in building and the recessed
gap was filled with gypsum based paste and allowed to fully cure. Schematics of the
sample are shown in Figure 2.

Figure 2: Acewall Test specimen sketch

6 Test Procedure
6.1 Setup
The test apparatus was designed and manufactured in the school of Mechanical
Engineering workshop and was assembled as shown in Figure 3. The test furnace is
cubical in shape and has the dimensions of 1.2m wide x 1.2m high and 1m deep. It
consists of a steel frame and high temperature resistance insulation boards which covered
3 side walls, and the top and bottom faces of the cubical steel frame. The panels were
forming the fourth wall and the internal panel face was exposed to controlled fire. The
panels were tested on 27/11/2007 and 28/11/2007, at the School of Mechanical
Engineering laboratory at Thebarton. The ambient temperature at the beginning of the
test was 20.2 °C. The sample was slid into the position and formed the fourth wall of the
furnace. The temperature and pressure conditions were controlled as specified in
AS1530.4-2005.
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Figure 3: apparatus and the test Setup

6.2 Panel and Furnace Temperature Measurement
Temperature measurements on the unexposed surface of the panel were made using five
K-Type thermocouples with a maximum error of ±2.2°C. Thermocouples have a wire
diameter of 0.5mm. Five thermocouples were placed on the panel wall, one at the centre
point, and one at the centre of each quarter section as shown in Figure 4 (only four of the
thermocouples appear in the photo). Each thermocouple had the tail of its measuring
junction attached by silver soldering to the face of a 12 mm diameter by 0.2 mm copper
disc. The disc was pressed against the surface in such a way that ensured the disc was in
firm contact with the unexposed surface of the panel. Ceramic paste was used to hold the
thermocouples in place.

Figure 4: Thermocouple configuration on the unexposed surface of the panel

Temperature measurements inside the furnace were made using N-Type thermocouples
with a maximum error of ±2.2°C. The thermocouples were positioned in various heights
inside the furnace. Each thermocouple was measuring temperatures at locations not less
than 100mm away from the exposed surface of the panel.
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6.3 Temperature Recording
All the furnace and panel thermocouples were connected to a computer controlled data
acquisition system which recorded the temperatures at 1 second intervals.

7 RESULTS
7.1 Test Duration
First sample: The test was terminated after 145 minutes.
Second sample: The test was terminated after 150 minutes.

7.2 Insulation
Insulation test failed for each of the specimens as follows:
On 27/11/2007, Specimen #1: Temperature at least in one point exceeded 200°C (180°C
difference to the starting temperature) 119min after the start.
On 28/11/2007, Specimen #2: Temperature at least in one point exceeded 200°C (180°C
difference to the starting temperature) 134min after the start.

7.3 Integrity
Integrity test failed for each of the specimens as follows:
On 27/11/2007, Specimen #1: After 128min, few cracks and fissures developed and
spark and flame started to continuously (at least 10 seconds) come out of the cracks.

Figure 5: Integrity failure of the panel.

On 28/11/2007, Specimen #2: After 134min, a relatively deep crack developed and
spark and flame started to continuously (for at least 10 seconds) come out of the crack.

7.4 Structural adequacy
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Structural adequacy test failed for each of the specimens as follows:
On 27/11/2007, Specimen #1: After 142min structural adequacy failed due to excessive
deflection and collapse of internal part of the panel as shown in Figure 6, Figure 7 and
Figure 8.

Figure 6: failure of adequacy; separation of internal part of the panel #1

Figure 7: Failure of adequacy; excessive deflection of panel #1

On 28/11/2007, Specimen #2: After 140min structural adequacy failed due to excessive
deflection and collapse of internal part of the panel.
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Figure 8: After test visual observation; internal view of the panel # 1

8 Summary
The fire resistance level (FRL) test was conducted on two ACEWALL panels on
27/11/2008 and 28/11/2008 at the School of Mechanical Engineering. The tests followed
AS 1530.4-2005 closely with the exception of sample size. The panels were scaled down
form 3m x 3m to 1.2m x 1.2m. The results were as follows:
Sample No. 1 Sample No. 2
(minutes)
(minutes)
Insulation

119

134

Integrity

128

134

Adequacy

140

142

“The results of this test may be used to directly assess fire hazard, but it should be
recognized that a single test method will not provide a full assessment of fire hazard
under all fire conditions.”

9 Attachments
9.1 EC1406/01 Thermal resistance of a panel with void filled with
insulation
9.2 EC1406/02 Thermal resistance of a panel with void
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Attachment 9.1
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