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1

SCOPE

This assessment method is applicable for any façade system, like for instance external walls,
façade cladding systems vertically fixed to and supported by a structural frame or a supporting
construction. The method will not address the load-bearing capacity of the tested system, nor
inclined façade systems. This method addresses requirements which go beyond the requirements
that can be addressed and classified according to EN 13501-1,2. The method includes assessment
of detailing of the façade system around openings, but not any window detailing. Vertical and
horizontal fire spread on the surface and within façade systems is assessed. This method cannot
directly assess the fire re-entry into the compartments above the combustion chamber, because
window detailing is not tested. Vertical fire spread is limited to reduce the risk of fire re-entry into
the building, see note below. The fire resistance characteristics of curtain walling systems are
addressed through the European Standards EN 1364-3 and 4.
Note: generally, a fire re-entry into the building from one storey (origin of the fire) to the
next one above via windows cannot be prevented. Limitation of vertical fire spread
concentrates usually on the task to prevent further fire spread.
Examples of typical products and systems covered by this proposal include (but is not limited to):


Exterior Thermal Insulation Composite Systems (EIFS, ETICS or synthetic stucco)



Metal composite material cladding systems (MCM)



High‐pressure laminate facade and cladding systems



Structural Insulation Panel Systems (SIPS) and insulated sandwich panel systems



Rain screen cladding or ventilated facades



Weather‐resistive barriers (WRB)



Wooden facades



External walls

This proposal covers the fire performance of the façade system, not its individual insulating
components, products or elements.
This proposal includes two fire load scenarios:


a medium fire exposure test



a large fire exposure test

The large fire exposure scenario is representative of a fully developed (post‑flashover) fire in a
room, vented through an opening such as a window aperture, that exposes the cladding to the
effects of external flames, or from an external fire source.
The medium fire exposure scenario is also based on a flash-over scenario, but the method has
been down-scaled. The method has thus virtually removed one storey from the test set-up, and
only focus on the façade part located two storeys above the fire room, i.e. the top of the flames.
The project report BI5-8001 96-18 (Kotthoff) states in section 8.3.5.4 (translated): “The thermal
impact of a 25 kg wood crib is of course not comparable to a fire in a fully furnished room. At the
area where the flames emerge the opening and directly above the lintel the exposure is similar to
the exposure of a room fire”.
The proposed assessment method enables both fire scenarios to be considered.
Note: It may be necessary, as part of the round robin test program to confirm that the large
fire exposure conditions could also cover the external fire exposure used in some countries.
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2

NORMATIVE REFERENCES

ISO 13943 Fire safety - Vocabulary
EN 60584-1 Thermocouples – Part 1: EMF specifications and tolerances
EN 1364-3 Fire resistance tests for non-loadbearing elements – Part 3: Curtain walling – Full
configuration (complete assembly)
EN 1364-4 Fire resistance tests for non-loadbearing elements – Part 4: Curtain walling – Part
configuration
EN 16733 Reaction to fire tests for building products – Determination of a building product’s
propensity to undergo continuous smouldering
EN 1363-1 Fire resistance tests – Part 1: General requirements
EN 13238 Reaction to fire tests for building products – Conditioning procedures and general rules
for selection of substrates
EN 13501-1 Fire classification of construction products and building elements – Part 1:
Classification using data from reaction to fire tests
EN 13501-2 Fire classification of construction products and building elements – part 2:
Classification using data from fire resistance tests, excluding ventilation services
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TERMS, DEFINITIONS, SYMBOLS AND DESIGNATIONS

cavity systems
charred material

collapse
combustible (layer)
discoloration
discrete area

element, component or
product
Euroclass
exposed face
external cladding system

external wall assembly
façade
façade system
falling parts
finished corner
fire barrier
fire load

fire scenario

fire stop
fire spread

Systems with a cavity (i.e. a volume containing air). This
includes (but is not limited to) what is generally referred to as
ventilated facades.
Material that is judged to have been changed by pyrolysis. The
assessment should be motivated by some charring
characteristic, including (but not limited to) density changes,
fissures, porosity etc.
Any part of the facade system which becomes detached and/or
falls off
Material whose Euroclass ranges from B to F or whose reaction
to fire performance has not been determined
Visual change of specimen not caused by burning, charring or
melting
Portion of the total surface of a building element (e.g. façade,
floor…) which may be expected to have different thermal
insulation than the other areas in presence in this building
element, whether visible or invisible (i.e. hidden inside the
building element)
In this context part of the façade system
Reaction to fire class of a material according to EN 13501-1. For
instance: A1, A2, B, C, D, E, F…
Finished external face of the tested façade
Complete cladding assembly
Note 1: This includes sheeting rails, fixings, cavities, insulation
and membranes, coatings, flashings or joints
Note 2: The limits of the cladding system are taken to be as
applied to and forward of the supporting construction
Complete system including any sheeting rails, cavities, fire
barriers and weathering membranes and/or coatings
A complete external wall construction of any type (massive wall
or curtain wall …etc.) or constitution (masonry, combustible
material …etc.)
see façade
Material (solid or molten) separating from the specimen,
burning - with or without a visible flame - or not burning, during
a fire or a fire test.
90° corner formed between both exposed faces of the tested
façade, namely the main face and the return wing
Separating element which inhibits the passage of flame and/or
heat and/or effluents for a period of time under specified
conditions
Quantity of heat which could be released by the complete
combustion of all the combustible materials in a volume,
including the facings of all bounding surfaces
Note: Fire load is expressed in joules
Note: Fire load may be based on effective, gross or net heat of
combustion (thermal energy produced by combustion of unit
mass of a given substance as required by the specifier)
Detailed description of conditions, including environmental, of
one or more stages from before ignition to after completion of
combustion in an actual fire at a specific location or in a realscale simulation
Fire safety measure to limit the fire propagation within the
system
Propagation of a fire front on a material surface or within a
material defined by the width or height to which any
thermocouple exceeds a temperature rise of 500 K continuously
7

flash-over
fully developed fire
inner corner
mass loss rate
protection to openings

smouldering

structural frame
supporting construction

system
test rig

over a period of 30 seconds during the 60 minutes test period
after the start of the test
Transition to a state of total surface involvement in a ventilated
controlled fire within an enclosure
State of total involvement of combustible materials in a fire
90° corner formed between both front sides of the test rig,
namely the main face and the return wing
Mass of material lost per time unit under specified conditions
Note: It is expressed in kilograms per second
Any feature provided to accommodate the termination of the
façade specifically at the boundaries of openings (combustion
chamber opening and secondary opening) and that is deemed to
offer to this termination any protection against fire spread.
Examples of protection to openings are: window frame, sealant,
caulking, profile that encapsulates or screens the termination,
window sill… covering partially or totally the façade termination
Combustion of a material without flame and without visible
light, including glowing combustion.
Note: Smouldering is generally evidenced by an increase in
temperature and/or by effluent
A stable frame onto which a full external wall, or a supporting
construction, can be mounted.
A secondary structure mounted on the test rig onto which a
façade test specimen can be mounted. A supporting
construction may be necessary when not the full external wall is
tested.
see façade
The total assembly of the structural frame, the eventual
supporting construction, and the combustion chamber.
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TEST EQUIPMENT
4.1

General

The test equipment consists of the following main components:


Main face



Wing



Structural frame



Supporting construction in some cases



Combustion chamber and fuel source



Instrumentation

The test rig consists of a structural frame, eventually covered by a supporting construction,
composed of a main face and a return wing, fitted with a combustion chamber. The rig utilizes a
vertical structural frame, representative of a structural steel framed building and shall be capable
of enduring the effects of the test procedure without itself suffering undue damage or distortion,
see 4.3 for details.
Note: In the Figures all along this document, the hatched areas referenced as "test rig" are
simplified representations of the main face and the wing of the test rig which – for
convenience – have been very schematically reduced to their surrounding rectangular
envelope. It should be understood that this schematic representation always include a
structural frame and, depending on the kind of façade being evaluated, may or may not
include a supporting construction (see 7.1 for detail).

4.2

Main face and wing

The test rig shall include a main face and a wing, see figure 1, where the wing is mounted at 90° to
the main face. Figure 1 shows the minimum size of test rigs for medium fire exposure and large
fire exposure, and then presents how the opening for the combustion chamber can be arranged to
be used for both medium and large fire exposure The front side of the test rig shall extend
horizontally from the inner corner of the test rig, over sufficient widths to accommodate the
minimal required dimensions of the tested facade (see 6.1), and this as much for the main face as
for the return wing. The needed minimal horizontal dimensions of the test rig will consequently
depend on the thickness of the tested façade.
Note: it is recommended to design a flexible test rig, with main face and return wing widths
sufficient to accommodate any façade thickness, and with a return wing that can be shifted to
increase/decrease the main face width, or with a larger combustion chamber to be reduced
depending on the facade system thickness.
The front side of the test rig shall extend vertically from the base of the test rig to a height of at
least 6000 mm above the top of the combustion chamber opening, as well for the main face as for
the wing. The test rig shall continue at least 500 mm below the lower edge of the combustion
chamber. See also Figure 8.
The main face shall include one secondary opening, see 7.2 for details.
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Figure 1. Principle drawing of the test rig. The front side of the test rig is represented here. The
widths X (main face) and Y (return wing) are chosen to accommodate the dimensions of the tested
facade. Medium fire exposure on the left, large fire exposure on the middle, and with opening for
the combustion chamber fitted to be used for both medium and large fire exposure on the right. In
the last case, it shall be noted that parts of the opening must be closed irrespectively of which fire
exposure to be used.

4.3

Structural frame

A structural steel frame shall be designed and constructed to withstand the expected loading
imposed by the system under test and any subsequent distortions that can occur during the test
program. Other structural frames such as timber or concrete can be employed for specific
applications. In figure 2, an example of a structural steel frame is shown.
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Figure 2. Example of a steel frame adapted for both medium and large fire exposure. The widths X
(main face) and Y (return wing) are chosen to accommodate the dimensions of the tested facade.

4.4

Supporting construction

When only a part of the external wall is tested, such as an ETICS, a supporting construction is
necessary onto which the test specimen can be mounted. See 7.1 for more rules.
The supporting construction shall be erected onto the structural frame. It shall be made of aerated
concrete blocks or slabs with an apparent density of 650 ± 200 kg/m³ and with a thickness of 200
mm, and it shall be mounted in such way that it is airtight.
Note: It is recommended to fix the supporting construction on the structural frame for safety
reasons.

4.5

Combustion chamber

The design and location of the combustion chamber opening in the main face shall be in accordance
with the design details specified in table 1.

11

Table 1. Specification of combustion chambers.
Parameter
Medium fire exposure
Large fire exposure
Distance of combustion chamber opening
50 ± 10
250 ± 10
from finished corner (mm)*
Height of combustion chamber opening
1000 ± 50
2000 ± 50
(mm)
Width of combustion chamber opening
1000 ± 50
2000 ± 50
(mm)
Depth of combustion chamber (mm)
800 ± 50
1000 ± 50
Opening for Forced Ventilation
Round of 300 mm in
Not applicable
diameter
A fan shall be located
behind the rear wall of
the combustion chamber
and blow 400 ± 40 m³/h
fresh air in the
combustion chamber
Combustion Chamber - Figure Reference
Figure 3
Figure 4
* To fulfil this requirement for any thickness of the tested façade, it is recommended to design a
flexible test rig (see note in 4.2).
The combustion chamber walls and roof shall be produced by non-combustible aerated concrete
blocks and slabs, apparent density 650 ± 200 kg/m³. However, when assessment of the façade-tofloor junction is performed, the roof of the combustion chamber shall rather comply with the
requirements given in Annex D.
The combustion chamber floor shall consist of a load cell platform, made of a fire resistant plate
weighted by load cells (see 4.7.5).

Figure 3. Combustion chamber for the medium fire exposure.
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Figure 4. Combustion chamber for the large fire exposure.

4.6

Fuel source
4.6.1

General

The fuel source consists of a wood crib detailed below and located in the combustion chamber
defined in section 4.5.
The wood used for the construction of crib shall be planed sawn softwood, e.g. spruce or pine. The
wood shall be conditioned in 23 °C and RH 50 % according to EN 13238 until the weight is
constant. The density after conditioning shall be 400 ± 25 kg/m³. The wood shall then be stored in
23 °C and RH 50 % until testing.
4.6.2

Medium fire exposure

The crib is nominally 500 mm × 500 mm in plane.
It shall be constructed from sticks with the dimensions of 40 ± 2 mm x 40 ± 2 mm x 500 ± 10
mm.
The crib shall be constructed in layers with shifted stacking, the sticks of the layers have 90° angle
from layer to layer, the wood to air ratio is about 1:1. The sticks of the layer at the bottom are
parallel to the rear wall of the combustion chamber. Each layer consists of 6 rods which are in line
with the outer edge of the crib. The number of rods in the top layer is adjusted in a way that the
mass of the crib is 30 ± 1.5 kg.
The wood crib shall be positioned on a platform made of steel sections, in such a way that the base
of the crib is at 200 ± 5 mm above the floor of the combustion chamber. The front side of the crib
shall be located at 100 ± 10 mm behind the front side of the test rig. The distance between the
crib and the side walls on both sides shall be the same. See Figure 5.
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Figure 5. Wood crib for the medium fire exposure.
4.6.3

Large fire exposure

The crib is nominally 1500 mm × 1000 mm in plane and 1000 mm high.
It shall be constructed from:
-

100 long lengths 1500 ± 5 mm and

-

150 short lengths 1000 ± 5 mm

of softwood sticks with sawn square section 50 ± 2 mm.
The crib shall be constructed in alternate layers of long and short sticks, with the base layer
consisting of 10 long sticks of 1500 mm. The next layer shall consist of 15 short sticks evenly
distributed to cover an area of 1500 mm × 1000 mm. The sticks of the layers have 90° angle from
layer to layer, the wood to air ratio is about 1:1. This process is repeated to give a total of 20
layers of sticks giving it a nominal height of 1000 mm.
The crib shall be positioned on a platform made of steel sections, in such a way that the base of
the crib is at 400 ± 50 mm above the floor of the combustion chamber. The back side of the crib
shall be located at 100 ± 10 mm from the rear wall of the combustion chamber. The distance
between the crib and the side walls on both sides shall be the same. See figure 6.
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Figure 6. Wood crib for the large fire exposure.

4.7 Instrumentation
4.7.1

Thermocouples

The external and internal thermocouples shall have measuring junctions of nickel chromium/nickel
aluminium (type K) wire as defined in EN 60584-1 contained within mineral insulation in a heat
resisting alloy sheath of nominal diameter 1.5 mm, the hot junctions being electrically insulated
from the sheath.
When testing a façade-to-floors junction, thermocouples with copper disc and insulating pad as
described in EN 1363-1 shall be used.
4.7.2

Plate thermometers

Plate thermometers shall be of the type defined in EN 1363-1.
4.7.3

Data acquisition system

Instruments shall be connected to a data acquisition system capable of recording data at intervals
not exceeding 10 s.
4.7.4

Visual equipment

Digital cameras shall be used to provide a continuous visual record of the test. A pixel resolution of
1920x1080 or higher shall be used. The camera shall be able to record at a speed of ≥ 10 Hz.
On the exposed face of the tested façade, at least one camera shall be used to cover the full height
and width of the exposed faces (both main face and wing). Additional cameras (four cameras are
generally sufficient) may be needed to ensure good coverage of the whole exposed face.
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When also assessing the junction between floor and façade, on the back face of the tested façade,
at least one camera shall be used at a location allowing capturing the complete width of the
façade-to-floor junction.
The recorded pictures will be used to assess the size of falling parts which is further described in
Annex A.
4.7.5

Mass loss of wood cribs

A weighing load cell platform with an accuracy of ± 1 % of total load of the timber crib shall be
used to measure the mass loss of the timber crib throughout the fuel source combustion period.
4.7.6

Mass measurement of falling parts

A weighing load cell platform with an accuracy of ±1 N shall be used to measure falling parts.
4.7.7

Ambient condition monitoring equipment

Ambient condition monitoring equipment shall include:
-

a bidirectional anemometer measuring the horizontal wind and its direction with an
accuracy of ±0.1 m/s and ±5° for measuring the ambient air velocity and direction,

-

a thermometer with an accuracy of ±1 °C for measuring the ambient air temperature.
4.7.8

Timing device

The timing device used, such as a clock, shall have an accuracy of ±5 s/h.
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5

ENVIRONMENTAL CONDITIONS
5.1

Ambient air velocity

The horizontal component of the ambient air speed shall be less than 3 m s-1 before the
commencement of the test. This shall be demonstrated by measurements from the anemometer
located at a distance of 1 m horizontally away from the exposed face, and at the same height as
the upper edge of the combustion chamber. The ambient air speed shall be measured at intervals
of 1 minute during 15 minutes before the commencement of the test, and none of these 15 values
shall exceed the speed limit above in order to allow starting the test. For indoor testing, these
measurements shall be carried out under the same ventilation conditions as the ones used under
the test.

Figure 7. Position of the anemometer and air speed component of interest.

5.2

Ambient temperature

The ambient temperature prior to testing shall be between +5 °C and 35 °C. This shall be
demonstrated by a measurement from the ambient thermometer located at a distance of between
1 m and 3 m horizontally away from the unexposed face, and between 1 m and 3 m above the
ground. This measurement shall be performed not more than 5 min before the commencement of
the test.

5.3

Outdoor testing

The requirements on ambient air velocity and temperature above shall be met. It could be
necessary to shield the specimen from the effects of high wind.
The test shall be carried out in an environment in which the effects of the weather do not
significantly affect the test. See 10.8 for more rules.
Note: It is good to check the weather forecast before starting a test in order to ensure that
rain, snow or other weather conditions don't invalidate the test.

5.4

Indoor testing

The requirements on ambient air velocity and temperature above shall be met. Mechanical/natural
ventilation above the test rig (exhaust duct) is allowed, as long as the requirement on ambient air
velocity is maintained. The test hall shall be large enough to limit the back radiation from the walls
of the test hall to the specimen to negligible values, and ensure a safe work environment.
17

6

TEST SPECIMEN
6.1

Size

The exposed face of the test specimen shall extend horizontally from the finished corner of the
tested façade, at least 3200 mm on the main face and at least 1500 mm on the wing. The system
shall extend vertically from the base of the test rig to a height of at least 6000 mm above the top
of the combustion chamber opening, as well for the main face as for the wing. The test specimen
shall not obstruct the combustion chamber opening nor the secondary opening, with the exception
of the strictly minimum projection constituted by the representative edge detailing. See figure 8.

Figure 8. Test specimen and test rig (minimal dimensions).

6.2

Number

One specimen shall be tested. In the case where the mounting can be made in different ways (e.g.
panels mounted vertically or horizontally), or where different details can be used (e.g. different
types of fire stops or cavity barriers), or where other features can be done in different ways, then
additional test specimens may be required.

6.3

Design

The test specimen should be designed to obtain the widest applicability of the test results, by
considering the product range of the manufacturer and the direct field of application given in
chapter 13.
The test specimen shall include all relevant components assembled and installed in accordance with
the manufacturer’s instructions.
18

The test façade shall include the special detailing around openings in the façade system, i.e. the
detailing where features such as windows are to be mounted in practice, see 7.3.
At the boundaries of the tested façade (ground and top, and both left and right vertical
extremities), the edge detailing and terminations shall also be representative of end use design. At
the vertical edges the boundary shall be sealed to prevent any ventilation at these edges.
Ventilated systems should be built with all accessories for the ventilation to function in a real
application, such as ducts or channels. The dimensions of cavities and installations should be the
same as in a real application.
All detailing shall be installed as in practice, including any fire stop, compressing seal, finishing
mastic, insulating material, filling material, cladding, fastening and thermal breaks.
If in practice horizontal joints are incorporated into the outer layer of the façade system (i.e. the
first layer on the side of the exposed face), the test specimen shall incorporate such horizontal
joints at intervals specified by the manufacturer, with at least one joint placed 750 ± 100 mm
above the top of the combustion chamber opening. If there is no joint in the outer layer, then the
outermost layer of the façade system incorporating a joint shall be considered. The horizontal
joints shall extend on the full width of the main face and the wing.
If in practice vertical joints are incorporated into the outer layer of the façade system (i.e. the first
layer on the side of the exposed face), the test specimen shall incorporate such vertical joints at
intervals specified by the manufacturer, with at least one joint on the main face extending upwards
750 ± 100 mm from the finished corner. If there is no joint in the outer layer, then the outermost
layer of the façade system incorporating a joint shall be considered. The vertical joints shall extend
on the full height of the main face, including in the area below the combustion chamber opening.
Any modifications made to accommodate the installation of a test specimen on the test rig shall be
such as to have no significant influence on the behaviour of the test specimen and shall be fully
described in the test report.

6.4

Construction

The method of construction including the tolerances and the erection shall be representative of the
use of the element in practice. The standard of workmanship shall be as normally provided in
buildings and shall include the same way of accessing the test specimen.
The sponsor shall be responsible for ensuring that the quality of construction of the test specimen
is representative of the product in practice.
The laboratory shall monitor the erection of the test specimen in order to be able to include details
of the methodology and workmanship in the test report. The installation of the test specimen shall
be compared to the design drawings for reporting by the test laboratory. Photographic records shall
be used to support this.

6.5

Verification

The sponsor shall provide a description of all construction details, drawings and schedule of major
components and their manufacturer/supplier, as well as an assembly procedure to the test
laboratory, prior to the test. This shall be provided sufficiently in advance of the test to enable the
laboratory to verify the conformity of the test specimen with the information provided. As far as
possible, any area of discrepancy shall be resolved prior to starting the test. In case the
construction details cannot be verified the laboratory shall either oversee the fabrication of the test
specimen or request an additional test specimen. Where appropriate, the critical material
properties shall be determined, e.g. density, moisture content and tolerances.
On occasion, it may not be possible to verify the conformity of all aspects of the construction of the
test specimen prior to the test and adequate evidence may not be available after test. When it is
necessary to rely on information provided by the sponsor this fact shall be clearly stated in the test
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report. The laboratory shall nevertheless ensure that it fully appreciates the design of the test
specimen and shall be confident that it is able to accurately record the construction details in the
test report.

20

7

MOUNTING OF THE TEST SPECIMEN
7.1

Selection of the test rig

Depending on the type of test specimen being evaluated, the tested façade shall be installed either
directly on the structural frame or it may be necessary to mount it on a supporting construction.
When in practice the façade system doesn't consist of a full stand-alone external wall but rather of
a covering system to be fixed on an existing wall, then the test specimen shall be mounted onto a
supporting construction, which one substitutes the existing wall in practice for the purpose of the
test. See 4.4 for details.
When in practice the façade system consists of a full stand-alone external wall, then the test
specimen shall be mounted directly on the structural frame. See 4.3 for details.

7.2

Secondary opening
7.2.1

General

The objective of the secondary opening is to simulate the presence of any kind of feature – such as
windows - at levels above the fire source opening. The main face of the test specimen and of the
test rig (structural frame/supporting construction) shall incorporate a secondary opening as
described below.
The secondary opening shall be 1200 mm width, 1200 mm height. It shall be located 1500 mm
above the top of the combustion chamber and 1250 mm from the finished corner. See figure 9.
7.2.2

Test rig

Whether the test specimen is mounted directly on the structural frame or on a supporting
construction, the backside of the opening shall be covered with a board with a thickness of ≥ 20
mm made of calcium silicate or any other material classified A1 according to EN 13501-1, see
figure 9.

7.3

Test specimen

The test specimen shall be installed on both the main wall and the wing as in practice. Among
others, it shall be mounted with access only from areas that are actually accessible in real building,
and be installed as far as possible by the same method and procedures as in practice. It is not
allowed to mount the specimen on the main face and the wing separately, and afterwards
assemble the main face and the wing, since such mounting would not be possible in any real
building.
If the façade system does not provide any protection to openings in practice (see definition in
chapter 3), then the detailing of the test specimen at openings (combustion chamber opening and
secondary opening) shall also remain unprotected. Otherwise, the test specimen shall include the
representative protections to openings intended to be used in practice.
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Figure 9. Main face with secondary opening
the same for the medium fire exposure).

7.4

exemplified for the large fire exposure (the principle is

Junction between façade and floor (optional test procedure)

The assessment of the junction between floor and façade as potential weak point may be required
in some cases. In order to give the possibility to consider this issue, a specific adaptation can be
done in the test. Figure 10 shows how the junction between the façade and the floor can be
included in the test.
This optional test procedure is exposed in detail in annex D.
Note: Façade-to-floor junctions don't exist in cases of façades mounted on a supporting
construction. Therefore, only the façades mounted on a structural frame may be concerned
by this optional assessment.
Note: The junction between façade and floor will only be assessed along the width of the
combustion chamber, and not the whole width of the test specimen. See also 9.3.
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Note: The junction between façade and floor is not covered by the classification system for
facades.

Figure 10. Mounting of façade system and floor at the combustion chamber

schematically
exemplified for the large fire exposure (the principle is the same for the medium fire exposure). The
normal procedure is shown on the left, the adaption for the evaluation of the façade-to-floor
junction is shown on the right.
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8

CONDITIONING OF TEST SPECIMEN
8.1

General

After installation of the test specimen to the test rig, it shall be left for a period of time which is
sufficient for all components to cure. If the tested façade system includes hygroscopic materials, it
shall be conditioned following the requirements of 8.2, otherwise it shall be conditioned in
accordance with the test sponsor’s specifications.
The test rig with the mounted test specimen shall be protected from adverse environmental
conditions such as water, wind load and ambient temperatures outside the range +5 °C to +35 °C
during the mounting, conditioning and test period.
At the time of the test, the strength and the moisture content of the test specimen shall
approximate to those expected in normal service.

8.2

Mock-up test specimen

When the tested façade system includes hygroscopic materials, in which case the fire performance
is affected by the moisture content, the moisture content shall be measured during the conditioning
period up to the time of testing by means of a small size mock-up of the facade.
This mock-up shall be prepared during the installation of the facade, using the same materials. This
mock-up shall be used to estimate the moisture stabilization of the sample and to determine
material characteristics (mainly moisture content). It shall be stored together with the façade
specimen and in the same ambient conditions.
The mock-up shall have the following dimensions:
-

thickness: same thickness than the tested façade system,

-

length and height of the front face: at least 200 mm x 200 mm or at least three times the
thickness of the tested façade system, whichever is larger.

In order to ensure that the drying is allowed in the same way as for the façade in practice, namely
only from the faces exposed to ambient air, all sides of the mock-up shall be covered in plastic
except:
-

the exposed face in case where the test specimen is mounted onto a supporting
construction,

-

both exposed and unexposed faces where the test specimen is mounted onto a structural
frame.

The whole mock-up shall be weighted daily until the weight change between two measurements,
24 h apart, is less than 0.1 %. In case of materials that need long curing times, the conditioning
can be limited to 28 days.
After this conditioning time, the moisture content of each hygroscopic material in presence shall be
measured on samples taken from the mock-up test specimen. The moisture content of each such
sample is determined by weighting the sample before and after drying at 105 °C. For some specific
material, such as gypsum, other drying temperatures may be applied which then shall be clearly
stated in the test report.
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9

APPLICATION OF INSTRUMENTATION
9.1

Temperature measurements
9.1.1

General

Sheathed thermocouples (external and internal, see below) shall be installed by drilling holes
through the test specimen at the locations defined in section 9.1.2 and 9.1.3 to enable the
thermocouples to be installed from the rear face of the tested façade. This instrumentation from
behind should ensure no interference with the development of the ignition source or with the fire
propagation on the tested façade.
Drilling the holes in the tested façade shall be achieved by using equipment suitable for the type of
façade system and materials being tested. The diameter of the holes shall be the minimum
required to allow the thermocouples to be inserted from the rear to the exposed face of the tested
façade, allowing for multiple thermocouples to be located through the full depth of the system, see
figure 11.
Care must be taken to ensure that damage or displacement of material in each layer is minimized.
Where the external thermocouples pass through the exposed face of the tested façade, the
thermocouples shall be allowed to travel freely and shall not be restrained to the test specimen. If
any form of closure around the holes is required on the exposed face of the tested façade, this shall
be achieved by use of non-combustible cementitious or packing materials.
For the purpose of positioning external and internal thermocouples, 1 horizontal line - referenced
as level 1 - and 2 vertical lines - referenced as columns 1 and 2 - are defined. Figure 12 for the
medium fire exposure and figure 13 for the large fire exposure give the position of:
-

the level 1, measured from the top of the combustion chamber opening,

-

the columns 1 and 2, measured from the finished corner.

Figure 11. Principle drawing for the internal and external thermocouples for fire spread
assessment
Plate thermometers are used for measurement of the temperatures obtained from the combustion
chamber. These temperatures are not used for the assessment of the performance of the test
specimen, but to determine that the heat exposure to the test specimen has been within certain
limits.
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9.1.2

External thermocouples

On level 1, five external thermocouples shall be located on the main face and three external
thermocouples shall be located on the wing, at the positions given in figure 12 for the medium fire
exposure and figure 13 for the large fire exposure.
On each column nr. 1 and 2, 12 external thermocouples shall be located at the positions given in
figure 12 for the medium fire exposure and figure 13 for the large fire exposure.
In each position, the external thermocouple shall be placed within a tolerance of ± 10 mm with
respect to the locations given in figures 12 and 13. Nevertheless, if there are studs, joints,
stiffeners, or other components which interfere at the given position, then the external
thermocouple can be moved to a location not more than 50 mm from the component.
In each position, the external thermocouples shall be placed with their hot junction positioned 50 ±
5 mm in front of the exposed face of the test specimen.
9.1.3

Internal thermocouples

On level 1, five internal thermocouple locations are defined on the main face and three internal
thermocouple locations are defined on the wing, at the positions given in figure 12 for the medium
fire exposure and figure 13 for the large fire exposure.
On each column nr. 1 and 2, 12 internal thermocouple locations are defined at the positions given
in figure 12 for the medium fire exposure and figure 13 for the large fire exposure.
In each location, internal thermocouples shall be positioned at the mid-depth of each combustible
layer (see definition in chapter 3) and air cavity within the test specimen with a depth ≥10 mm. In

this regard, several consecutive layers of the same material shall be considered as one single layer.
In each position, the internal thermocouples shall be positioned around - and at a distance of
maximum 50 mm from - the external thermocouple. Nevertheless, if there are studs, joints,
stiffeners, or other components which interfere at the given position, then the internal
thermocouples can be moved to a location not more than 50 mm from the component.
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Figure 12. Positions of thermocouples to be used in the medium fire exposure test. The exposed
face of the tested façade is represented here.
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Figure 13. Positions of thermocouples to be used in the large fire exposure test. The exposed face
of the tested façade is represented here.
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9.1.4

Plate thermometers

Plate thermometers designed according to EN 1363-1 shall be positioned in front of the combustion
chamber at a distance of 1 m of the front side of the timber crib.
The plate thermometers shall be oriented so that side ‘A’ faces the combustion chamber opening.
For the medium fire exposure test two plate thermometers shall be used, and for the large fire
exposure test three plate thermometers shall be used. In both cases, the plate thermometers shall
be placed at mid-height of the combustion chamber opening and shall be regularly distributed
along the width of the opening (see Figure 14).

Figure 14. Position of plate thermometers, medium fire exposure on the left, large fire exposure
on the right.

9.2

Mass loss

The load cell platform, on to which the timber ignition crib is constructed, shall be located below or
within the combustion chamber as presented in 4.5.

9.3

Measurements on junction between façade and floor (optional)

When assessment of the façade-to-floor junction is performed (see Annex D), copper disc
thermocouples and insulating pad, in accordance with EN 1363-1, shall be installed as follows:
-

in cases of floors which incorporate discrete areas (see definition in chapter 3) with depth ≥
30 mm alongside the unexposed face of the façade (e.g. linear seal) (see Figure 15):
a) four thermocouples shall be located at mid-depth of the discrete area,
b) four thermocouples shall be located on the floor at 15 mm from the discrete
area,

-

in other cases (see Figure 16):
c)

four thermocouples shall be located on the floor at 25 mm from the unexposed
face of the tested façade.

When positioning thermocouples specified in b) and c) near a discontinuity (e.g. a joint between
adjacent boards, a joint between one type of construction and another, hotspots…), the centre of
the disc shall not be placed closer than 15 mm to the discontinuity.
In all cases, the thermocouples shall be distributed along the width of the junction at equal
distances along the internal width of the combustion chamber.
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Figure 15. Instrumentation at the junction between façade and floor in presence of a discrete
area. The view is from above the floor (the roof of the combustion chamber).

Figure 16. Instrumentation at the junction between façade and floor in absence of any discrete
area. The view is from above the floor (the roof of the combustion chamber).

9.4

Checking of smouldering (optional)

When the smouldering criterion is required, additional thermocouples in accordance with DIN 410220 shall be installed within the facade system.
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10

TEST PROCEDURE
10.1

General

The test procedure follows the following steps.


Document the test set-up.



Confirm that all measurement devices are functioning.



Determine the environmental conditions (ambient air speed, precipitation and local
temperatures).



Begin data logging and audio-visual recording equipment.



Ignite the timber crib following the relevant procedure as defined in 10.3.



Monitor and record the behaviour of the test sample during the full 60 minutes test
period.



The fuel source shall be extinguished 22 minutes in case of medium fire exposure, or
30 minutes in case of large fire exposure, after the ignition using the technique detailed
in the relevant clauses.



Continue to record measurements and observations for the full duration of the test.



Terminate of the test 60 minutes after ignition of the timber crib.



Record observations of permanent changes to the test specimen once the test is
finished.

10.2

Test time
10.2.1 General

The commencement of the test shall be considered the moment when the fire source is ignited
(ignition of the Isopropanol pools for the medium fire exposure, or ignition of the strips of soaked
fibreboard for large fire exposure), see 10.3 for detailed procedure. The elapsed time shall be
measured from this point.
The test duration shall be 60 minutes for all fire exposure scenarios.
10.2.2 Medium fire exposure
Time (in minute)

Action

0
4

Ignition of the timber crib
Addition of air to the combustion chamber
via a fan unit
Extinguish timber crib and switch off fan
Termination of test

22
60

Reference
Clause
10.3
4.6.2, table 1
10.5

10.2.3 Large fire exposure
Time (in minute)

Action

-10
-5
0
30
60

Soak fibreboard ignition strips
Insert fibreboard ignition strip into crib
Ignition of the timber crib
Extinguish timber crib
Termination of test
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Reference
Clause
10.3
10.3
10.3
10.5

10.3

Ignition of the fire source
10.3.1 Medium fire exposure

The crib shall be ignited by using two metal sheet pools (width 25 mm x length 500 mm x height
30 ± 5 mm), each one being filled with 200 ml Isopropanol. The pools shall be positioned in the
second layer of wood rods.
The fire source is ignited with an open flame.
10.3.2 Large fire exposure
The crib shall be ignited by using 16 strips of low density fibreboard, each strip having nominal
dimensions of 25 mm × 12 mm × 1000 mm. The strips shall be soaked uniformly in 5 l of white
spirit for a minimum of 5 minutes. Not more than 5 minutes before ignition, 14 strips of soaked
fibreboard shall be inserted into the spaces between the timber sticks in the second layer of the
crib (i.e. 50 mm above the platform) allowing approximately 30 mm to project from the front of
the crib. The two remaining strips shall be laid horizontally across the 14 projected strip ends.
Ignition of the crib is achieved by igniting only the two horizontal strips across their full length.

10.4

Observations

Video records shall be made during the whole duration of tests.
The camera(s) on the exposed side of the tested façade aims to record the occurrence of any
flames, falling parts and other events during the test. It also helps to control the risk of collapse of
the test specimen and, more generally, the safety of the test.
When also assessing the junction between floor and façade, the camera at the back face of the
tested façade aims to record the occurrence of any sustained flaming. It also helps to control the
behaviour of the test rig.
Details and times of significant events shall be recorded during the test such as the change of
flaming conditions and any change in the mechanical behaviour of the cladding system shall be
recorded, especially the detachment of any part of the cladding system (whether flaming or
otherwise) or any fire penetrations through fire stops incorporated within the cladding system.
Areas should be expressed in square meters and lengths in meters or millimetres.

10.5

Extinguishing of the fire source

The fire in the combustion chamber shall be extinguished after the test time scheduled in 10.2 (22
minutes for the medium fire exposure and 30 minutes for the large fire exposure). The fire shall be
extinguished by applying the minimum amount of extinguishing agent (typically by finely spraying
water on the wood crib). Care shall be taken to ensure that a minimum extinguishing agent is used
to reduce impact of any burning of the test specimen. It has been found that dispersion and
damping of the heat source is suitable.
It is important that water is only sprayed in the combustion chamber, and not on any part of the
test specimen.

10.6

Post-test inspection

Observation of permanent changes of the tested system should be assessed after the end of the
test and have to be documented. Examination of the test specimen should take place within 24
hours after the test, once the sample has cooled. The examination should record details of
permanent changes, including (but not limited to) spalling, melting, deformation, softening,
detachment, charring, discolouration and delamination. The examination should note size, shape,
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location and type of permanent changes. Both changes on the surface as well as within any layers
or cavities of the system should be noted. Any collapse or partial collapse of the test specimen
should also be noted.
Areas should be expressed in square meters and lengths in meters or millimetres.

10.7

Termination of test

The test may be terminated for one or more of the following reasons:
a) flame spread extends beyond the test rig (vertically or horizontally) at any time during the test
duration, or if flames pass through the test specimen to the backside of the test rig;
b) there is a risk to the safety of personnel or impending damage to equipment,
c) request of the sponsor,
d) risk of imminent collapse or actual collapse of most of the tested façade,
e) attainment of selected criteria.
When a test has been terminated prior to failure under all of the relevant performance criteria, the
reason for termination shall be stated. Regarding the performance criteria which didn't fail prior to
termination of the test, the test results shall be given as the time of termination of the test and
shall be qualified accordingly.

10.8

Invalidation of the test

The test shall be invalidated when one or more of the following reasons is met during the test (up
to its termination at 60 minutes).
10.8.1 Weather conditions
The test shall be invalidated in case of outdoor testing if it begins raining or snowing on the test
specimen.
10.8.2 Heat exposure
The test shall be invalidated if … (chapter to be developed)
10.8.3 Thermocouple failure
The test shall be invalidated when one or more of the following reasons is met:


failure of more than 2 thermocouples in the same level and in the same layer on the
main wing,



failure of more than 1 thermocouple in the same level and in the same layer on the
return wing,



failure of more than 3 thermocouples in the same column and in the same layer.
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11

PERFORMANCE CRITERIA
11.1

Fire spread

This is the time in completed minutes for which the test specimen continues to maintain its ability
to limit the propagation of a fire front. The failure of the fire spread performance is deemed to have
occurred when one of the criteria below has failed.
11.1.1 Vertical fire spread
The failure of vertical fire spread criterion occurs when any external or internal thermocouple
positioned on the level 1 exceeds a temperature rise - above its initial temperature - of 500 K
continuously over a period of 30 seconds during the 60 minutes test period after the start of the
test. The time of failure shall be reported as the time at the end of this 30 seconds period; i.e.
when the observation is finally made.
11.1.2 Horizontal fire spread
The failure of horizontal fire spread criterion occurs when any external or internal thermocouple
positioned on the columns 1 and 2 exceeds a temperature rise - above its initial temperature – of
500 K continuously over a period of 30 seconds during the 60 minutes test period after the start of
the test. The time of failure shall be reported as the time at the end of this 30 seconds period; i.e.
when the observation is finally made.

11.2

Falling parts

Falling parts include all solid or liquid material falling from the test specimen. They are assessed by
visual observations, until a suitable measurement technique is available.
This is the time in completed minutes for which the parts falling from the test specimen are still not
a risk for the evacuation, the rescue personnel nor the fire brigade, or for fire spread downwards.
The failure of the falling parts performance is deemed to have occurred when one of the criteria
below has failed.
The following parameters shall be determined:


Mass



Area



Number of drops of melted burning material from the test specimen which continues to
burn on the floor



Maximal size of each spot with burning material



Duration of the burning

See Annex A for a method of determination of falling part.
11.2.1 Solid falling parts
The failure of solid falling parts criterion occurs when any individual solid falling part exceeds:


1 kg in mass, or



0.1 m² in area.

The time of failure shall be reported as the time at which the falling part touch the ground; i.e. the
falling part shall have completely broken off from the façade, without being still hung somewhere.
11.2.2 Burning parts
The burning parts can either be in liquid or solid phase.
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The failure of burning parts criterion occurs when any spot formed on the ground from burning
material exceeds:
-

for liquids:
o

-

a spot of melted material 50 mm in diameter and 20 seconds of continuous burning
duration on the ground

for solids:
o

one piece of combustible material 50 mm in diameter and 20 seconds of continuous
burning or glowing duration on the ground

The time of failure shall be reported as the time at the end of this 20 seconds burning period; i.e.
when the observation is finally made.

11.3

Façade-to-floor junction (optional)
11.3.1 Integrity

This is the time in completed minutes for which the façade-to-floor junction continues to maintain
its separating function by preventing the occurrence of flames on the unexposed side of the
junction. The failure of the integrity performance is deemed to have occurred when the criterion
below has failed.
The failure of the sustained flaming criterion occurs when continuous flaming is observed on the
unexposed side of the junction for a period of time greater than 10 s. The time of failure shall be
reported as the time at the end of this 10 seconds period; i.e. when the observation is finally
made.
11.3.2 Insulation
This is the time in completed minutes for which façade-to-floor junction continues to maintain its
separating function by restricting the temperature rise below specified levels. The failure of the
insulation performance is deemed to have occurred when the criterion below has failed.
The failure of the maximum temperature rise criterion occurs when any thermocouple positioned at
the connection between floor and facade (see figures 15-16) exceeds a temperature rise - above
its initial temperature – of 180 K.

11.4

Smouldering (optional)

This is the time in completed minutes for which the test specimen continues to maintain its ability
to limit the propagation of a combustion without flame and without visible light. The failure of the
smouldering performance is deemed to have occurred when the criterion below has failed.
The failure of the maximum temperature criterion occurs when any thermocouple positioned for the
smouldering application (see 9.4) exceeds a temperature of 50°C during the 6 hours period after
the start of the extinguishment of the fire.
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12

TEST REPORT

A test report is to be written describing the execution and the results of the test. The report shall
contain the following information and data:
a) Name and address of the test laboratory
b) Date of the test and date of issue of the test report
c) Name and address of the sponsor of the test
d) Applied fire exposure (medium or large)
e) Installation and assembly of the test specimen


Description of the supporting construction, if used



Mounting (directly on the structural frame or on a supporting construction)



Presence of a secondary opening, presence of a façade-to-floor junction



Conditioning, including the chart of the daily weight of the mock-up up to the day of
testing, as well as the determined moisture content of each hygroscopic material
present in the test specimen on the day of the test

f) Description of the façade system tested (in writing or by drawings) including (see chapter 6):


Name and type of the products used, dimensions, form



Properties of the materials used, nominal and measured values,



All elements included in the system such as fixing types, specifications, installation
density (i.e. number per m2 and layout patterns of fixings, coverage and type of
application of adhesive etc.)



The position of all components in the system



Design of construction details such as lintel, joints, edges, openings, expansion joint
details, fire stops, cavity and fire barriers

g) Position of the external and internal thermocouples
h) Environmental conditions (see chapter 5)
i) Visual observations and photographs including the time during the test such as:


flame spread extends beyond the test rig (vertically or horizontally)



visual flame spread on the surface of the test specimen, burning through joints or
showing flames at the outer edges of the test specimen



occurrence of burning debris of the test specimen including time and duration of
burning



occurrence, duration and extent of a secondary fire on the floor of the test rig caused
by burning debris



occurrence time, dimensions and amount of falling parts



changes of the test specimen during the tests like deformations, colourations or
delamination’s



description of the smoke development

j) Permanent changes to the test specimen (see chapter 10.6) once the test is finished, both on the
surface and inside the test specimen
k) Graphs of temperatures versus time measured by all individual thermocouples
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l) The test results stated in terms of the elapsed time, in completed minutes, between the
commencement of the test (as defined in chapter 10.2.1) and the time of failure with respect to
the relevant performances and criteria (as defined in chapter 11), including:
1) the fire spread performance and its vertical fire spread and horizontal fire spread criteria
2) the falling parts performance and its solid falling parts and burning parts criteria
3) for the façade-to-floor junction, if assessed:
3.a) the integrity performance and its sustained flaming criterion
3.b) the insulation performance and its maximum temperature rise criterion
4) the smouldering performance, if assessed, and its maximum temperature criterion
In addition, when the test has been terminated prior to failure under all of the relevant
performance criteria:


the reason for termination shall be reported,



the performance criteria which didn't fail prior to termination of the test shall be
reported as stated in chapter 10.7.

The results shall be presented as follows:
Performance
Fire spread

Criterion
Vertical fire spread
Horizontal fire spread

Falling parts
Solid falling parts
Burning parts
Façade-to-floor
junction - Integrity

Test result
…… minutes
…… minutes
…… minutes
…… minutes
…… minutes
…… minutes
…… minutes / Not assessed

Sustained flaming

…… minutes / Not assessed
…… minutes / Not assessed

Maximum temperature rise

…… minutes / Not assessed
…… minutes / Not assessed
…… minutes / Not assessed

Façade-to-floor
junction - Insulation
Smouldering
Maximum temperature

m) The classification(s) granted to the façade according to chapter 14
n) A statement of invalidity of the test in case where the test is invalidated for one or more of the
reasons given in chapter 10.8. This statement shall include the reason(s) invalidating the test and
the test time from which the test is invalidated.
o) The field of direct application of the results for the specimen being evaluated, either in the form
of the full text from chapter 13, or only those clauses which are relevant for the tested specimen. A
field of application can only be granted in cases where the tested façade has achieved at least one
of the classifications provided in chapter 14. Otherwise, the dedicated section in the report shall
mention "Not applicable".
p) The following statements:
"This report details the method of construction, the test conditions and the results obtained when
the specific façade system described herein was tested following the procedure outlined in the
assessment method xxxxxx (official reference of the assessment method once published). Any
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significant deviation with respect to size, constructional details, stresses, edges or end conditions
other than those allowed under the field of direct application in the relevant section of the method
is not covered by this report.
Because of the nature of fire testing and the consequent difficulty in quantifying the uncertainty of
measurement of fire performances, it is not possible to provide a stated degree of accuracy of the
result."
q) Signature(s) of the responsible staff(s) of the testing laboratory

As annexes the following shall be added to the test report:
a) Illustrations / drawings of:


test assembly



constructive design of specific details of the test assembly



position of all thermocouples on the test specimen for measuring the temperatures

b) Photo documentation: description of the test course by significant pictures at special time points
The video of the test shall be archived by the test laboratory.
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13

DIRECT FIELD OF APPLICATION
Note: It is currently too early to define a set of direct field of applications (DIAP). Later when
more information is available the DIAP can be defined in more detail. The following gives
examples on what can be considered in the DIAP.

The results of the fire test are directly applicable to similar constructions where one or more of the
changes listed below are made and the construction continues to comply with the appropriate
design code for its stiffness and stability:
a) decrease in distance of fixing centres;
b) increase in the number of horizontal joints, of the type tested, when tested with joints;
c)

increase in the number of vertical joints, of the type tested, when tested with joints;

d) the width of an identical construction may be increased if the dimensions of the tested
specimen were at least the minimal size specified in § 6.1 provided joints were tested and
provided distance of fixing centres is not increased;
e) the height of the construction may be increased
f)

an insulation of Euroclass A2 can be replaced with an insulation of Euroclass A1 if the
thickness and density is the same

g) an insulation of Euroclass E can be replaced with an insulation of Euroclass B, C or D if the
thickness and density is the same
h) any kind of frame can be fitted around openings (like windows) if the test has been
performed without any frame to protect the edge of the façade system at such openings
(see Annex C)
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14

CLASSIFICATION

The classification for "limited fire spread" is based on two performances (fire spread and falling
parts) on the one hand, and on the two possible fire exposures (medium and large) on the other
hand, which combination leads to the definition of the following classes.
Table 2. Proposed classification system
Classification Comment
LS1

Large fire exposure test fulfilling fire spread and falling parts during
the full test (60 minutes)

LS2

Large fire exposure test fulfilling fire spread but not falling parts
during the full test (60 minutes)

LS3

Medium fire exposure test fulfilling fire spread and falling parts
during the full test (60 minutes)

LS4

Medium fire exposure test fulfilling fire spread but not falling parts
during the full test (60 minutes)

It is assumed that a test result which satisfies the requirements for a given classification will also
satisfy the requirements of a less severe classification. The list below gives the allowed
classification coverages:


LS1 covers all other classes;



LS2 covers LS4;



LS3 covers LS4.

Any other classification coverage is not permitted.
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Figure 17. Designation and localisation of the main concepts for the medium fire exposure test.
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Figure 18. Designation and localisation of the main concepts for the large fire exposure test.
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ANNEX A

DETERMINATION OF FALLING PARTS (INFORMATIVE)

Step 1 – Determine the volume density and area density of the components (at least the ones in
area of the possible falling parts) of the façade to be tested as follows:
a) take 3 samples
b) condition the samples a minimum of 24 hours at 23 ± 2 °C and 50 % relative humidity
c)

determine the volume density and area density of each samples

d) take the average values: the average area density, D (kg/m2) and the average volume
density, ɣ (kg/m3)
Step 2 – Indicate a dot mesh (for example 20/20 cm) on the tested facade (at least in area of the
possible falling parts)
Step 3 – Carry out the test with continuous video recording from the same designated spot. The
starting time of the test is t0.
Step 4 – By means of the dot mesh and the pictures (from the video recording) – which were taken
during the test (ti) – determine the area of the part (Afallen,i) fallen at time ti. The perspective
distortion shall be enhanced with suitable computer tools (see figure A.1).

Figure A.1 Left: Enhanced picture; Right: Mesh with area calculation.
Step 5 – Compare the areas of each falling part (Afallen,i) with the limit. Afallen,i shall be less than 0,1
m2
Step 6 – Calculate the weight of each falling part: mi= D Afallen,i . mi shall be less than 1 kg
In case of other kind of falling parts (3D falling parts etc) an expert evaluation is necessary.
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ANNEX B

CALIBRATION OF THE HEAT EXPOSURE (INFORMATIVE)

A test bench calibration record is to be maintained and the test bench is to be recalibrated after
completion of any repair that could alter the flame distribution, air supply conditions and any other
parameters impacting the heat exposure.
The calibration shall be made on an inert façade, like for instance the structural steel frame with
the supporting construction. The following measurements shall be performed to characterize the
heat exposure:
-

temperatures by means of plate thermometers placed in front of the combustion chamber
and in front of the inert façade,

-

mass loss rate of the crib.
Note: Full details on the calibration procedure will be defined after the round robin tests.
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ANNEX C

MOUNTING OF TEST SPECIMEN AT OPENINGS (NORMATIVE)

This annex explains how the detailing around openings shall be implemented, namely the
combustion chamber opening and the secondary opening.
Different standard configurations are identified below, based on how framed features (like windows
or ventilation grid) are mounted in practice. For each standard configuration, when relevant, two
testing options are proposed: mounting without any frame or mounting with a frame. When testing
without frame, not only the frame should be removed, but also any detailing that implicitly
accompanies the frame, i.e. whose presence results from the presence of the frame (e.g. fixings,
caulking, sealants, edging profiles…). When testing with a frame, the frame and all its
accompanying detailing used to protect the edge of the façade system shall be the same than the
one used in practice.
When the practical façade system doesn't correspond to any of the standard configuration below, it
shall be tested in the real configuration in which it is intended to be used and shall include the
frame used in practice.
When the test setup includes a frame, whether in standard or real configuration, the feature which
is normally present in the frame (like glazing or grid) shall not be installed.
Note: The figures below illustrate the configurations for secondary opening, which include a
backing board classified A1 according to EN 13501-1 (see 7.2). The figures also apply for
combustion chamber opening except that no backing board shall be placed.
Case 1
Building practice
•
•
•

The feature is mounted within the wall on which the façade system is applied and doesn’t flush
with the wall on the outside of the building (see figure C.1), AND
the façade system extends inside the opening, AND
the frame is used to protect the edge of the façade system.

Test setup
In this case the test specimen is mounted on a supporting construction (see chapter 7.1). The
façade system shall extend a minimum of 25 mm into the opening. A frame can be used or not. In
the case where no frame is used, there shall be a distance of at least 25 mm from the façade
system to the backing board.
Building practice

Test setup
Without frame

Figure C.1 Case 1
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With frame

Case 2
Building practice
•
•
•

The feature is mounted within the wall on which the façade system is applied and doesn’t flush
with the wall on the outside of the building (see figure C.2), AND
the façade system extends inside the opening, AND
the frame is not used to protect the edge of the façade system.

Test setup
In this case the test specimen is mounted on a supporting construction (see chapter 7.1). No frame
is used. The façade system shall extend a minimum of 25 mm into the opening, and there shall be
a distance of at least 25 mm from the façade system to the backing board.
Building practice

Test setup
Without frame

With frame

NA

Figure C.2 Case 2
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Case 3
Building practice
•
•

The feature is mounted within the wall on which the façade system is applied and doesn’t flush
with the wall on the outside of the building (see figure C.3), AND
the façade system does not extend inside the opening (i.e. flush with the wall), and
consequently the frame is not used to protect the edge of the façade system.

Test setup
In this case the test specimen is mounted on a supporting construction (see chapter 7.1). No frame
is used.
Building practice

Test setup
Without frame

With frame

NA

Figure C.3 Case 3
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Case 4
Building practice
•
•
•

The feature is mounted flush with the wall on the outside of the building (see figure C.4), AND
the façade system does not extend inside the opening (i.e. flush with the wall), AND
the frame is used to protect the edge of the façade system.

Test setup
In this case the test specimen is mounted on a supporting construction (see chapter 7.1). A frame
can be used or not.
Building practice

Test setup
Without frame

Figure C.4 Case 4
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With frame

Case 5
Building practice
The feature is mounted inside the thickness of the façade system, which presents a protrusion onto
which the feature leans (see figure C.5). Consequently the frame is used to protect the edge of the
façade system.
Test setup
In this case the test specimen is generally mounted on a structural frame, and sometimes on a
supporting construction (see chapter 7.1). A frame can be used or not. In the case where no frame
is used, there shall be a distance of at least 25 mm from the façade protrusion to the backing
board.
Building practice

Test setup
Without frame

Figure C.5 Case 5
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With frame

Case 6
Building practice
The feature is mounted inside the thickness of the façade system, which doesn't present any
protrusion facing the feature (see figure C.6). Consequently the frame is used to protect the edge
of the façade system.
Test setup
In this case the test specimen is generally mounted on a structural frame, and sometimes on a
supporting construction (see chapter 7.1).
Building practice

Test setup
Without frame

Figure C.6 Case 6
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With frame

ANNEX D

FAÇADE-TO-FLOOR JUNCTION (INFORMATIVE)

The assessment of the junction between floor and façade as potential weak point may be required
in some cases. It concerns the façade systems installed directly connected to floors of a building.
The objective of this optional test procedure is to ensure that the fire cannot spread from one
storey to the next superposed storey through the junction. The way to fulfil this objective is to
assess the integrity and the insulation of the junction during the façade test.
The following arrangement shall be implemented to assess this junction during the façade test:
-

the roof of the combustion chamber shall be replaced by the representative floor intended
to be used in practice (aerated concrete, armoured concrete, timber… including any details
like ceilings, seals…) and with the same thickness or smaller (see figure 10),

-

the tested façade may be extended down the upper edge of the combustion chamber to
allow implementing any junction detail as in practice; anyway, this extension shall not
exceed 200 mm (see figure 10).

In the neighbouring of the floor, the structural steel frame shall be protected by fire blanket.
A mobile extinguishing system shall be prepared before the test in case where the fire would
develop at the junction.
Such test configuration allows thus to:


observe - from behind the test rig - the behaviour of the façade at the junction to
check integrity failure,



add some thermocouples to check any insulation failure.
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