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List of abbreviations 

The following table describes the significance of various abbreviations and acronyms used 
throughout this report. 

 

Abbreviation Meaning 

ACM Aluminium Composite Material 

AM Assessment Method 

BS, BS 8414 British Standard, BS 8414-1:2020 

CC Combustion Chamber 

DIN, DIN 4102 German Standard, DIN 4102-20 

EGOLF 
European Group of Organisations for Fire Testing, Inspection and 
Certification 

ETICS External Thermal Insulation Composite System 

FC Fibre Cement façade system 

HFM Heat Flux Meter 

HRR Heat Release Rate 

MC Moisture Content 

MLR Mass Loss Rate 

MSZ Hungarian Standard, MSZ 14800-6 

PT Plate thermometer 

RH Relative Humidity 

RR Round Robin 

SG Steering Group 

SP Fire Swedish Standard, SP Fire 105 

TC Thermocouple 
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testing. For the medium exposure test the alternative gas burner described in DIN 4102-20 
might be an appropriate alternative fuel source for the wood crib. However, no further 
investigations were made in this project in this regard. 

An update of the assessment method was made to take into account the latest information 
such as the repeatability tests and the second phase of the testing program. These changes 
such as the placement of the wood crib and the secondary opening was used in the 
experimental Round Robin.  

In tandem to this work, two surveys on falling parts were performed to find out the needs of 
Member States (MS) and setting criteria to be used during the Round Robin. Furthermore, an 
inquiry on the capacities for indoor and outdoor testing of different testing laboratories 
connected with EGOLF was made and is reported here.  

The work on the experimental Round Robin was completed in March 2024 and presentations 
of the tests and specimens are discussed in this report, more detailed information is available 
in the comparative documents. These include comparisons between tests on the same type 
of façade system at the different laboratories. This enables inter-laboratory comparisons for 
each monitored quantity and position. The inert tests are used to determine suitable calibration 
schemes for the medium and the large-scale exposure method, whereas the remaining tests 
are used to determine the performance criteria. Here it should be noted that average 
temperature is a more stable assessment criterion than a peak temperature or above a certain 
temperature during a certain time interval. The consortium would like to stress that arranging 
this type of Round Robin exercise is a severe logistic challenge which requires extensive 
planning. 

The project has been communicated through different channels. The project web page is the 
main communication channel where all reports and other documentation is published 
(https://www.ri.se/en/what-we-do/projects/european-approach-to-assess-the-fire-
performance-of-façades). In addition to the webpage a YouTube channel is available showing 
a few of the tests and recent seminars, see webpage for a link.  

A Comments Handling Document has been kept and it includes almost 1000 comments that 
have been received during the project. These comments were handled continuously and 
communicated through the above-mentioned web page. 
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Kurzfassung 

Dieser Abschlussbericht fasst die Arbeiten zusammen, die im Rahmen des von der 
Europäischen Kommission - GD GROW - finanzierten Projekts SI2.825082 durchgeführt 
wurden. Im Rahmen dieses Projekts wurde ein theoretischer Rundversuch mit dem Ziel 
durchgeführt, zu analysieren, wie der derzeitige Entwurf der Bewertungsmethode, von 
verschiedenen Labors interpretiert wird, sowie die erste und zweite Phase der 
Erstprüfungsaktivitäten, bei denen die Brandquelle, die Konstruktion der Brandkammer und 
die sekundäre Öffnung untersucht wurden. Der letzte Schritt des Projekts war der 
experimentelle Rundversuch, bei dem vier Fassadensysteme in drei verschiedenen Labors 
unter Verwendung der Bewertungsmethode getestet wurden, was zu 24 Tests führte. Mit 
finanzieller Unterstützung von Industriepartnern wurden dem Projekt weitere Tests 
hinzugefügt. Die Tests dienten dazu, ein Kalibrierungsschema und geeignete 
Leistungskriterien für die Klassifizierung zu ermitteln. Darüber hinaus wurde eine 
umfangreiche Arbeit geleistet, um sicherzustellen, dass das Projekt allen Interessengruppen 
und Vertretern der Mitgliedstaaten in geeigneter Weise kommuniziert wird.  

Der theoretische Rundversuch wurde mit 29 Laboratorien durchgeführt, die alle Mitglieder der 
Europäischen Gruppe der Organisationen für Brandprüfung, Inspektion und Zertifizierung 
(EGOLF) sind. Es wurden über 200 Fragen zur gesamten Bewertungsmethode gestellt, die 
anschließend analysiert wurden. Die Ergebnisse zeigten deutlich, welche Teile der 
Bewertungsmethode verbessert und geklärt werden mussten, sowie einige praktische Details 
bezüglich der Prüfmethode, die untersucht werden mussten. 

In der ersten Phase des ersten Testprogramms wurden die Anforderungen an die Brandquelle 
und die Brandkammer festgelegt. Eine große Menge Holz von zwei verschiedenen Holzarten 
(Fichte und Kiefer) wurde erworben und anschließend durch Messung von Abmessungen, 
Gewicht und Feuchtigkeitsgehalt charakterisiert. Auf diese Weise wurden über 4000 
Holzstäbe nach ihrer Dichte sortiert. Nach der Auswahl der Stäbe für die verschiedenen 
Holzkrippen wurde eine Reihe von Tests durchgeführt, die im Wesentlichen dem 
ursprünglichen Testplan entsprachen. Im Laufe der experimentellen Studie wurden einige 
Änderungen am Versuchsplan vorgenommen, z. B. Versuche mit einer Krippenplattform, die 
entweder einen Gitterrost oder einen festen Boden hatte. Außerdem wurde eine theoretische 
Studie mittels numerischer Modellierung durchgeführt, um die Auswirkungen von Änderungen 
der Brandkammergeometrie auf die Wärmeeinwirkung auf den Probekörper zu untersuchen. 
Die Simulationen zeigten nur geringe Abweichungen zwischen der normalen und der 
vergrößerten Brandkammer. Die Änderungen der Geometrie der Brandkammer für die große 
Brandbeanspruchung können entsprechend den Ergebnissen des Versuchsprogramms 
vorgenommen werden. Dies ist aus zwei Gründen von Vorteil: Es würde die 
Vorbereitungsarbeiten bei der Montage des Probekörpers vereinfachen und sicherstellen, 
dass herabfallende Teile die Holzkrippe während des Versuchs nicht beschädigen. 

Auf der Grundlage der Ergebnisse wurde ein Vorschlag für die Eigenschaften der Brandquelle 
sowie Geometrie und Gestaltung der Brandkammer gemacht, der in der zweiten Phase 
verwendet wurde.  

In der zweiten Phase des ersten Testaktivitäten wurden Versuche mit großer und mittlerer 
Brandbeanspruchung an vollständigen Fassadengeometrien durchgeführt. Das 
Testprogramm umfasste drei Wiederholungstests, um Informationen über die Variation des 
Volumenstroms des Ventilators bei der mittleren Brandbeanspruchung sowie über die 
Auswirkungen der modifizierten Brandkammer und des Windes bei der großen 
Brandbeanspruchung zu sammeln. Bei den Wiederholungstests wurde beschlossen, die Höhe 
der Holzkrippe bei der großen Brandbeanspruchung konstant zu halten, da es sonst zu großen 
Schwankungen bei den Einwirkungen auf die Fassade kommen würde. Außerdem waren die 
Auswirkungen des Windes auf die Fassadentemperaturen selbst bei einem mäßigen Wind 
von 1-2 m/s erheblich. Am Ende der zweiten Phase wurden drei Tests mit mittlerer und drei 
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Tests mit großer Beanspruchung durchgeführt, um die Auswirkungen einer sekundären 
Öffnung zu untersuchen, wobei sich herausstellte, dass eine asymmetrisch angeordnete 
Öffnung am besten geeignet ist. 

Es wurde auch eine kurze Versuchsreihe mit einer alternativen Brennstoffquelle für die großen 
Brandbeanspruchung durchgeführt, bei der ein Propan-Diffusionsbrenner anstelle von 
Holzkrippen verwendet wurde. Es zeigte sich, dass bei einer geringeren Höhe der 
Brandkammer mit dem Propanbrenner eine ähnliche Einwirkung an der Fassade erreicht 
werden kann. Diese alternative Brennstoffquelle bietet mehrere Vorteile, wie z. B. geringere 
Höhe, weniger Reinigungsaufwand, höhere Sicherheit und somit geringere Kosten für die 
Prüfung. Für die Prüfung der mittleren Brandbeanspruchung könnte der in DIN 4102-20 
beschriebene alternative Gasbrenner eine geeignete alternative Brennstoffquelle für die 
Holzkrippe sein. In diesem Projekt wurden diesbezüglich jedoch keine weiteren 
Untersuchungen durchgeführt.  

Eine Aktualisierung der Bewertungsmethode wurde vorgenommen, um die neuesten 
Informationen aus den Wiederholungstests und der zweiten Phase des Testprogramms zu 
berücksichtigen. Diese Änderungen, wie die Platzierung der Holzkrippe und die sekundäre 
Öffnung, wurden in dem experimentellen Rundversuch verwendet. Parallel zu dieser Arbeit 
wurden zwei Umfragen zu herabfallenden Teilen durchgeführt, um den Bedarf der 
Mitgliedstaaten zu ermitteln und Kriterien für die Rundversuch festzulegen. Darüber hinaus 
wurde eine Umfrage zu den Kapazitäten der verschiedenen mit EGOLF verbundenen 
Prüflabors für Innen- und Außenprüfungen durchgeführt. 

Die Arbeiten am experimentellen Rundversuch wurden im März 2024 abgeschlossen, und die 
Präsentationen der Tests und Proben werden in diesem Bericht dargelegt; detailliertere 
Informationen sind in den Vergleichsdokumenten verfügbar. Diese enthalten Vergleiche 
zwischen den Prüfungen desselben Fassadentyps in den verschiedenen Laboratorien. Dies 
ermöglicht laborübergreifende Vergleiche für jede gemessene Größe und Position.  Die 
inerten Prüfungen dienen zur Bestimmung geeigneter Kalibrierungsschemata für die mittlere 
und die große Brandbeanspruchung, während die übrigen Prüfungen zur Bestimmung der 
Leistungskriterien verwendet werden. Dabei ist zu beachten, dass die 
Durchschnittstemperatur ein stabileres Bewertungskriterium ist als eine Spitzentemperatur 
oder eine Überschreitung einer bestimmten Temperatur in einem bestimmten Zeitintervall. 
Das Konsortium möchte betonen, dass die Durchführung eines solchen Rundversuchs eine 
große logistische Herausforderung darstellt, die eine umfassende Planung erfordert.  

Das Projekt wurde über verschiedene Kanäle kommuniziert. Die Projektwebseite ist der 
Hauptkommunikationskanal, auf dem alle Berichte und andere Unterlagen veröffentlicht 
werden (https://www.ri.se/en/what-we-do/projects/european-approach-to-assess-the-fire-
performance-of-façades). Zusätzlich zur Webseite gibt es einen YouTube-Kanal, auf dem 
einige der Tests und die letzten Seminare gezeigt werden. Es wurde ein Dokument zur 
Behandlung von Kommentaren geführt, das fast 1000 Kommentare enthält, die während des 
Projekts eingegangen sind. Diese Kommentare wurden fortlaufend bearbeitet und über die 
oben erwähnte Webseite kommuniziert. 
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montrer quelques-uns des essais de façade et des séminaires publics récents, voir la page 
web pour un lien. 
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2. Theoretical Round Robin and laboratory capacities 

2.1. Theoretical Round Robin 

 
The overall description and the most important results from the theoretical Round Robin are 
presented here. For a longer version we refer to full description in the theoretical Round Robin 
report Dumont et al 2020, referenced above.  
 
The aim with the theoretical Round Robin was to evaluate whether the initial assessment 
method, as described in Boström et al 2018, is written in such way that it is interpreted similarly 
and correctly, and thereafter make improvements to the assessment method to minimize 
different interpretations. 
 

2.1.1. Questionnaire and participation 

 
The questionnaire was made anonymous by using Google form and participant numbers 
assigned by EGOLF. It contained questions on the draft description of the initial assessment 
method where some questions were answered through multiple choice answers and others 
via free text field. Answers that required drawings were sent through EGOLF Secretary 
General to remain anonymity of the respondents. The invitation letter and full questionnaire 
are both outlined in the theoretical Round Robin report Dumont et al 2020.  
 
An invitation to participate was sent to all EGOLF members and 29 laboratories from 20 
countries who signed up to participate (Table 2.1). The participants represent both laboratories 
already performing large-scale exposure testing according to one of the national test methods 
and those who intend to start performing façade testing. The material for the theoretical Round 
Robin was sent out to the participants on May 11th 2020 and answers were received from all 
29 participants by June 26th 2020. 
 

Table 2.1.  
Participating laboratories in the theoretical Round Robin. 

Laboratory Country Laboratory Country 

CERIB France CNSIPC Romania 

CSTB France DBI Fire & Security Denmark 

Efectis ERA Avrasya Turkey Efectis France France 

Efectis Nederland Netherlands Fire Research Center 
(GTC) Lithuania 

IBS Austria ift Rosenheim  Germany 

ITB Poland LAPI Italy 

LGAI Technologocal 
Center S.A. Spain MA 39 Austria 

MFPA Leipzig GMBH Germany MPA Dresden GMBH Germany 

MPA NRW Germany PAVUS a.s. 
Czech 
Republic 
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The respondents were asked to suggest other classifications to possible hazards of falling 
parts. The answers differed widely, and it was pointed out that there is an expectation that 
falling parts should only originate from the area directly impacted by the primary fire 
source. Also, it was mentioned that falling parts are rarely a problem by the time the fire 
brigade has arrived and secured the area, but that objects larger than 5 kg would make 
sense. It was also mentioned that small objects of large size could travel substantial 
distances and therefore a criterion for 0.25 m2 would be suitable (the third suggestion of 
area criterion). It was also speculated that the momentum or energy of the impact could 
be assessed by e.g., the height from which the part fell.  
 

Background arguments 
In the third question, respondents were asked if they had any background motivation to 
criteria on different aspects of falling parts. 

- On the duration for which criteria should apply. 30 minutes was suggested by 2 
respondents based on the time for fires to climb two stories and the normal burnout 
time. Another respondent answered equally long as the fire resistance criteria of the 
corresponding wall. 

- On size or mass of falling parts. No background was provided. 

- On burning droplets/solids. Respondents referred mostly to the Euroclass system. 

- On the distance from the façade the criteria should apply. One respondent said that 
any distance from the façade is sensitive for progression of the fire.  

- On the relevance of the criteria discussed. Several respondents answered that too 
much falling parts would violate their national codes of safety for people, rescue 
services and fire spread. One stated that this might just as well be assessed from a 
qualitative judgement.  

Historic cases 
The respondent was asked to provide any real historic cases behind the motivations of 
having regulatory specifications of falling parts if such existed. Very few anecdotal 
examples were provided but generally the problem was nevertheless addressed by the 
building codes.  
 

Relation with other hazards 
Should the regulations on falling parts in case of fire be different from that of other hazards 
(explosions, wind loads, deterioration etc)? Generally, the respondents stated that they 
should be the same regardless of hazard. 
 

Alternative approaches 
Do your regulations allow for alternative ways to mitigate hazards from falling parts (e.g. 
rules or protection for fire fighter, covered egress paths etc)? Several countries answered 
that mitigation of risk through other measures may be allowed under certain 
circumstances, several mention that the regulation of building safety should not regulate 
how a possible fire fighters intervention have to be designed. 
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Test method Description of ambient conditions 
°C during the application, curing and test period. The ambient temperature at the start of the 
test shall be within the range (20 ±15) °C. The test shall not be conducted during fog or 
precipitation. 

Ambient humidity: No requirement 

Velocities: The air velocity at level 2 when measured (1 000 ±10) mm forward from the 
centre line of the combustion chamber opening in any direction shall be less than 2 m/s at 
the start of the test. 

Building requirements: No requirements 

Extraction system: No requirements 

SP Fire 105 

Ambient temperature: No requirements but the tests should be performed indoors 

Ambient humidity: No requirement 

Velocities: No requirements and not measured but all tests are performed indoors 

Building requirements: Normally 150 000 m3/h is extracted and that is usually sufficient. If 
needed capacity can increase to 240 000 m3/h. 

Extraction system: No requirements 

 

3.1.1. Wood cribs  

The following aspects of the cribs are assumed to influence the thermal impact to the façade 
and are assessed in the initial testing.  

Wood species:  
The DIN and BS tests use spruce and pine, respectively. This might generate wider range of 
densities compared to those restricted for only one species. See details, also for other test 
methods in table 3.2. 
 
Density of the wood:  
The kind of wood and the area from where it is purchased from are important for the density 
range which will be available. The further north in Europe the timber is grown the denser it is. 
The limits for the assessment method must allow for purchasing the wood throughout all of 
Europe. A range of densities used in the UK for BS 8414 tests is given in table 3.3. Density 
changes must be investigated in the initial testing activities. 
 
Surface treatment - planed / sawn:  
It is not known if the surface treatment itself will affect the early part of the crib burning. This 
must be tested in the initial testing activities. A smooth surface will on the other hand better 
define the stick dimension, which likely plays a role for the burning behaviour.  
 
Humidity of the wood:  
The magnitude of the influence of wood moisture on the results is not totally clear. Obviously, 
it affects the weight and will to some degree also affect the burning rate of the wood. Limiting 
the range for the moisture gives probably a better reproducibility of the wood cribs but also 
involves large efforts for conditioning, sorting and handling. Moisture content is addressed in 
the initial testing.  
 
Weight of the crib / geometry of the crib:  
In the DIN method the weight of the crib is the value which is fixed. It is allowed to add and 
remove sticks to reach the total crib target weight. In the BS method the geometry of the crib 
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Figure 3.1. Frequency of density of all wood sticks. 

 
The density distribution of the spruce was, as expected, different between the two sawmills 
(Bergqvist and Sandåsa), see Figure 3.2. Mean densities were 472 kg/m3 and 432 kg/m3, 
respectively.  

 
Figure 3.2. Density distribution of the spruce sticks. 

 
 

3.2.3. Test program 
 
The timber pieces provided by Swedish wood were sorted to form 3 classes of density: high, 
average and low. Some batches were also conditioned to 9-10 % moisture (labelled as low 
moisture content) while others were stored to increase moisture to ~15 % (labelled as high 
moisture). The rest had an average moisture content of ~12.5 %. 
 
Tests using a smaller version of the façade, just over 1 meter high above the combustion 
chamber, without a wing wall were performed at Efectis. Separate reports are published with 
a detailed description of the tests (Fire test report no EFR-20-002989 and Fire test report no 
EUI-20-000358). These reports are available on the project home page together with all data 
obtained during the tests. 
Table 3.4 and Table 3.5 show the test programmes for the large and medium wood crib tests, 
respectively. It should be noted that for the tests L0 and L8 with the large fire exposure, the 
cribs used were the standard cribs in accordance with BS 8414 test method. 
 

Table 3.4.  
Test programme for large wood crib tests. 

Reference Species Surface Density Moisture Section Floor Chamber 

L0 Pine Sawn Average Average 50x50 Grated Large 

L1 Spruce Planed Average Average 47x47 Solid Large 

L2 Spruce Planed Low Average 47x47 Grated Large 

L3 Spruce Planed High Average 47x47 Grated Large 
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Heat flux to Gardon gauges 1 m above the upper edge of the opening showed that the previous 
allowable range for BS 8414 (45 and 90 kW/m2 for a duration of 20 minutes) was achieved for 
the spruce cribs but not for the pine cribs. However, these were achieved using a grated 
support for the cribs so that they were ventilated from below. 
 

Moisture content 

Heat fluxes, HRR and temperatures on the façade extension were all affected by the moisture 
content of the cribs. However, it only had a marginal effect on the levels of HRR and 
temperatures but a larger influence on the timing to the plateaus and peak (Figure 3.3.). Thus, 
increased moisture content delayed the onset of high exposure as well as the reduction of 
exposure and collapse of the crib.  
 

 
Figure 3.3. Temperatures measured with plate thermometer placed 1 m above the upper edge of the combustion 

chamber. The average moisture content of cribs L2, L5 and L6 was 10.0, 8.7 and 14.5 %, respectively. 

 

Density 

A high density had, for the large exposure, the same effect as the increased moisture content 
of the crib. It delayed both the onset of high heat release rate and the decrease of the same, 
see Figure 3.4. 
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Figure 3.4. Temperature measured with plate thermometer 1 m above the upper edge of the combustion 

chamber. The average densities of L2 and L3 were 301 and 400 kg/m3, respectively. 

 
For the medium exposure, in which the cribs had identical mass, but different density of the 
wood, the HRR and temperatures are lower when using wood with higher density, see Figure 
3.5. It is not possible to say whether the effect is due to the density per se or the fact that the 
specific surface size of the wood crib decreases for higher density.  
 

 
Figure 3.5. Temperature measured with plate thermometers 1 m above the upper edge of the combustion 

chamber with cribs M0 to M3, medium heat exposure. Crib M1 had a high density, while the other cribs had a low 
density. 

 
Surface finish 

Planed and sawn surfaces were examined, both with the medium and large wood cribs. The 
test results did not show any difference on the measured temperatures and HRR. 
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3.4.3. Position of the secondary opening 

From the countries which include a secondary opening in their test methods the experience is 
that it is often at these openings where the weakest point of the façade can be found. Thus, it 
was planned to investigate how the existence of such opening and its position would influence 
the exposure to the façade. However, the opening may have varying impact on different 
systems. In particular façade systems involving cavities or multiple layers can exhibit a 
disadvantage of such secondary opening. Using a real façade system could therefore produce 
results which were valid only for that system. We therefore tested a combustible, 
homogeneous material allowing for flame spread with the assumption that such system would 
elucidate how the position of the opening affects the result. From the obtained results it is not 
possible to determine if the absence of combustible material reduce temperatures or if the 
edge of combustible material is a source of high temperatures.  

The supported construction was therefore cladded with a 100 mm thick combustible insulation 
material with Euroclass C-s2, d0 as per EN 13501-1 and its nominal density 35 kg/m3. Three 
tests were executed, one without an opening, one with an opening placed eccentrically over 
the combustion chamber and one with an opening placed symmetrical over the combustion 
chamber opening. The opening size was 1200 by 1200 mm and placed 1500 mm above the 
combustion chamber, see Figure 3.9.  

 
Figure 3.9. The three combustible façades, with and without secondary openings at different positions before 

testing. Note that the curvatures of the walls are due to the camera not having a flat projection. 

Details of the tests can be found in the report on the project website (Sjöström and Anderson, 
2022). The three cribs were close to identical and mass loss rate was the same within the 
small natural variation. All tests had the same evolution where the first 10 minutes 
characterised by a lack of substantial contribution from the façade. After 15 minutes, however, 
temperatures increased significantly as the façade material itself burnt.  
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The main result of the tests are the average Thermocouple (TC) temperatures before and after 
flaming of the façade material in three vertical arrays above the combustion chamber, see 
Figure 3.10. The only place where the test without an opening clearly showed higher 
temperatures was at the lowest array, which actually passes through the opening, and this 
happened only when considerable flaming from the façade material occurred. For all other 
times and positions the three tests showed similar results. The small, but systematic, changes 
that could be noted was that temperatures above the opening were somewhat increased. This 
was noticed both for the early phase, without significant façade involvement, and (in particular) 
for the latter phase, Figure 3.10. 

It is therefore concluded that an eccentric placement of the secondary opening is preferred 
and that this should not decrease exposure to the façade. The eccentric placement of the 
secondary opening allows for uninterrupted flame spread on the surface as well as flame 
spread impeded by the secondary opening. 



EUROPEAN COMMISSION 

Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs 
No 761/PP/GRO/IMA/19/1133/11140 

2024            EN 

 
Figure 3.10. The average TC temperatures during early (left) and late (right) stages of the test for horizontal lines 
of TCs at 2.5 mm (upper panels), 4.5 m (central panels) and 5 m (lower panels) above the CC. The x-axis in each 
panel is the distance from the façade corner and the y-axis denote the average temperatures. The yellow interval 
represents the width of the combustion chamber whereas the blue and red interval represent the lateral position 

of the opening in the symmetric and asymmetric case.  

 
 

3.4.4. Alternative fuel source 

Using 350 kg of wood crib as fuel source for the large exposure is associated with a number 
of challenges. It is in the interests of authorities, the industry and laboratories to keep costs of 
testing low as that will favour testing of systems. Cutting, conditioning, controlling and building 
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the crib is a time consuming and expensive task. The crib also requires a large combustion 
chamber, which therefore requires a tall structure, something which inherently implies higher 
costs and fewer laboratories that can perform the test. In addition, the cribs can never be 
completely identical and the variations in burning will always differ. They will collapse at some 
point and sometimes this occurs during the tests period. The collapse will produce a lot of 
glowing char in front of the façade, possibly obstructing assessment of falling parts. Finally, 
the heat source is difficult to instantly supress which put higher requirements on safety during 
the tests and more work on cleaning the combustion chamber after the test.   

The (now obsolete) BS 8414-2:2002 option of alternative heat source should be assessed with 
three water cooled Schmidt-Boelter heat flux meters (HFMs) flush to an inert façade 1 meter 
above the combustion chamber opening. The criterion for adhering to the standard was total 
heat flux between 45 and 95 kW/m2 for a continuous 20 minutes period. This alternative was 
however removed in later versions of the standard.  

 
Figure 3.11. Photo from the gas test using 100/80 cm high combustion chamber/opening and a mass flow 

corresponding to 2.2 MW. 

We performed tests using a 150 cm wide and 100 cm deep sand diffusion burner of steel. The 
burner consists of a 15 cm high rectangular steel pan and 10 cm high supports, see Figure 
3.11. The pan is filled with sand and gravel. A pipe is connected to the pan fuelling it with 
propane regulated by a mass flux meter which in turn is calibrated under an oxygen 
consumption calorimeter. The propane diffuses in the sand forming relatively homogeneous 
flaming over the whole sand surface.  

Using the combustion chamber designed for the wood cribs made it impossible to mimic the 
temperature distribution along the façade. Temperatures were usually too low in the upper 
parts or, if matching there, they were too large in the lower parts.  
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The combustion chamber was therefore rebuilt in to reduce its volume and creating more 
flaming in the external pluming. The full width was kept but the height of the chamber was 
reduced to (1) 100 cm (with an opening height of 80 cm) and (2) 80 cm, with an opening height 
of 60 cm.  

 
Figure 3.12 Comparing the timber tests with the gas tests using a reduced combustion chamber. (a) Average TC 

and PT temperatures along the height of the combustion chamber. (b) Average TC temperatures for one the 
horizontal lines at 2.5 and 5 m height for one of the gas tests and the average of the timber tests. (c) Heat Flux 

Meter (HFM) measurements at 1 m height from the (obsolete) BS 8414 and three of the gas tests. (d) time 
evolution of the PT temperatures during the timber and gas tests.  

 

Key results from the tests using a reduced combustion chamber show that there is very good 
potential to control the temperatures on the façade to correspond to the timber tests. Both a 
chamber of 100/80 cm using 2.2 MW and 80/60 cm using 1.6 MW showed TC and PT results 
that were right among the timber tests (Figure 3.12.). However, this was done with additional 
internal funding using a limited test series and not part of the contract. Further investigations 
are needed to finalize gas as an equivalent fuel source.  

3.4.5. Experimental procedure for medium fire exposure 

Similar tests were also performed for the medium fire exposure. All the tests are detailed in 
the test report (BRE, 2022) which is also available on the project website.  

(a) 

(b) 
(c) 

 
 (d) 
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The exposures to the façade show that a constant height rather than a constant mass of the 
crib is more important to minimising variations. We therefore change the assessment method 
to define the height of the crib to 110 ±2.5 cm. Also, the ranges of stick section (47 ±3 cm), 
timber density (500 ±100 kg/m3) and timber moisture content (11 ±2 %) of the cribs is 
acceptable for the variations as long as the start of the test is defined by a starting criterion of 
the lower horizontal line of TCs.  

We decide to increase the combustion chamber depth to 1300 mm between the insulation at 
the back of the combustion chamber to the front surface of the supporting construction.  

The existence of a secondary opening indicates little increase in temperatures above the 
opening for a homogeneous combustible material and is not likely to reduce temperatures 
above the combustion chambers for most façade systems. Based on our tests we suggest 
including the secondary opening of 1200 by 1200 mm centred 2100 mm above the combustion 
chamber top and 1850 mm from the façade corner.  

The same thermal impact to an incombustible façade could also be achieved using a diffusion 
gas burner and a reduced height of the combustion chamber however this option would require 
further investigation.  

Medium exposure 

Performing tests using the medium exposure indoors showed very good reproducibility using 
400 m3/h airflow into the combustion chamber.  

Changing the airflow to the combustion chamber have only limited impact on the average 
temperatures measured on an inert façade. Only the highest airflow (440 m3/h) showed 
substantial increase in the average temperatures. However, the airflow does affect the 
duration of the intensive burn period for the crib and the heat flux measured in front of the 
combustion chamber, see report for details (BRE, 2022).  

As for the large exposure, only small differences could be noticed with regards to the 
placement of the secondary opening. Similar or higher impact was detected for the areas 
above the opening, and we suggest to include the opening in the asymmetric position relative 
to the combustion chamber.  

Based on our tests we suggest including the secondary opening of 1200 by 1200 mm centred 
1600 mm above the combustion chamber top and 1100 mm from the façade corner.  
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ventilated cladding. Due to the financial constraints of the project the systems to be tested had 
to be fully supported by the industry with mounting and specimens.  

Furthermore, the scope of the RR could not include curtain walling or the self-supporting 
façade solutions to be tested on structural frame, however, in tandem tests with curtain walls 
and ETICS in large-scale exposure was performed sponsored by industrial partners. The 
results of these additional tests have been fully taken into account by the consortium in the 
assessment of the test results and in the elaboration of the conclusions. The effect of the slab 
connection, which is an optional test in the initial proposal of the test method, is not 
investigated. 

4.2.1.  Detailed description of the tested systems 

The selected systems are summarized in Table 4.1 and 4.2, the full information on the tested 
systems can be found in the comparative documents, referenced above and available online. 

Table 4.1.  

Program of the experimental Round Robin  

Medium exposure Large exposure 

Façade 
type 

Number of 
indoor tests 

Number 
outdoor 

tests 

Façade 
type 

Number of 
indoor tests 

Number 
outdoor 

tests 

Inert 2 1 Inert 2 1 

ETICS 2 1 Aluminium 2 1 

Timber 2 1 Timber 2 1 

Fiber Cement 2 1 ACM 2 1 

   ETICS* 2 0 

   
Curtain wall 

with structural 
glazing* 

1 0 

*additional tests 
Table 4.2.  

Participating laboratories of the experimental Round Robin  

Participating laboratories Tested Façade types  / number of tests 

 Medium exposure Large exposure 

BRE (UK) - Inert/aluminium/Timber/ACM  

RISE Boras (Sweden) Inert/ETICS/Timber/Fiber Cement  
(4 indoor tests) 

-- 

RISE FR Norway (Norway) Inert/Timber/Fiber Cement  
(3 indoor tests) 

Inert/aluminium/Timber/ACM  
(4 indoor tests) 

EFECTIS (France) Inert/ETICS/Timber/Fiber Cement  
(4 outdoor tests) 

-- 
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Total thickness of the façade was 283 mm. 

First the brackets were installed on the façade, then the stone wool insulation and the cavity 
barriers. Then the vertical support frame and the cladding cassettes could be installed. A steel 
plate profile was installed at the openings to protect the air gap. 

ACM façade 

The specimen comprises 4 mm thick prefabricated Aluminium Composite Material cassette 
panels with a ventilated cavity and a combustible insulation 100 mm thick. The prefabricated 
cassette panels are installed onto a set of aluminium rails fixed back with brackets to the 
masonry substrate, see Figure 4.4. The phenolic foam insulation is cut to size and fixed back 
to the support construction leaving a ventilated cavity of approximately 85 mm. The total 
thickness of the cladding was 188 mm. Vertical cavity barriers were placed at the corner and 
at the two sides of the specimen and at the sides of the openings. Full width open state 
horizontal cavity barriers were placed at three different level: above the combustion chamber, 
approximately 500 mm above the secondary opening and at the top of the specimen. 
Additional open state cavity barriers were placed above and under the secondary opening. 

 

Figure 4.4. Specimen is under construction at the laboratory of ÉMI.  

ETICS 

The specimen comprises an EPS-based ETICS with mineral adhesive, glass-fibre mesh, 250 
mm thick graphite-containing polystyrene and mineral wool lamella for fire barriers, see Figure 
4.5. The base coat was 3-5 mm thick, the organic finishing coat was 2 mm thick. Mechanical 
fixing devices are used only in the fire barriers see also Table 4.3 for a summary.   

Table 4.3.  

Main components of the tested ETICS façade 

 ETICS kit component (without brand name) 

Adhesive Mineral adhesive, mortar to bond the insulation to the test rig. Application method: 
Bead and point method. Application thickness: approx. 10-15 mm 
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Aluminium profiles Dimension : 35 x 164 mm. Composition : Aluminium 

(EN AW 6060 - T66) Colour: Aluminium, mill finished and anodized 

Thermal conductivity: 220 W/(mK), Density: 2.70 g/cm³, Reaction to fire class: A1 

Thermal break within 
aluminium profiles 

Dimension: 61.4 mm Colour: Black Thermal conductivity: 0,175 W/(mK) Density: 
1.18 g/cm3 Reaction to fire class: E 

EPDM gaskets Colour: Black Thermal conductivity: 0,038 W/(m*K) Density: 1.4 g/cm3 Reaction to 
fire class: E 

Silicone sealant Density: 1.5g/ml. Colour: Black 

Thermal insulation Dimension: 1200 x 600 mm. Thickness: 75 mm. Overall thickness: 150 

mm. Thermal conductivity:0.035 W/mK. Reaction to Fire: A 

Glass panels Vision glass (transparent areas), of 8.76 mm thickness 

Annealed, low-e solar control glass -16 mm Argon 90% -laminated 44.2 

 

Spandrel glass (opaque areas), of 8.76 mm thickness 

Thermally toughened, low-e solar control glass -12 mm Argon 90% -silicone 6 mm 
heat strengthened float 

Chamber surrounding angle 
frame 

Steel, Dimension: 2400 x 60 x 30 mm Thickness: 1.5 mm. 

Chamber surrounding angle 
frame 

Steel, Dimension: 2400 x 51 x 215 mm Thickness: 1.5 mm. 

 

The multiple layers of mineral wool insulation was fixed to the spandrel panels with the help of 
steel profile. At ground level a steel box section, of nominal dimension 6000 x 50 x 50 mm and 
of thickness 3 mm was installed on to the laboratory floor using bolts. The prefabricated curtain 
wall panels were hook mounted into the slots on the aluminium brackets installed on the steel 
beams. At ground level the panels sit in the slots cut on the SHS (Steel Hollow Section). At the 
interface between panels both horizontally and vertically, synthetic rubber gasket was installed. 
The gaskets were sealed using silicone sealant. On the non-exposed side of the joints, 
synthetic rubber gasket was installed.  
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Base coat Organic, cement-free reinforcing compound/base coat; layer thickness 3-4 mm in 
applied stage 

Reinforcement mesh Alkali-resistant reinforcing mesh; mesh width 6 mm x 6 mm 

Finishing coat Organic finishing render to achieve a stippled texture,   
layer thickness: 3 mm in applied stage 

 Corner profiles Edge profile with integrated glass fibre mesh 

 Fire barrier (surrounding) Mineral wool insulation with thickness with thickness 300 mm and height 200 mm 

  

 

Figure 4.7. Overview of the ETICS specimen 

  

Fiber cement façade  

The 12 mm thick fiber cement cladding panels are mounted with a system of aluminium rails 
and brackets, see Figure 4.8. The façade specimen is insulated with 100 mm thick stonewool 
sheets. Intumescent cavity barriers are installed above the combustion chamber and above 
the secondary opening and between floor levels, see Table 4.8. A closed state cavity barrier 
was used at the two lateral edges of the specimen. 

 

Table 4.8.  

Main components of the tested Fiber cement façade 

Element  Material / Reference  Installation  

Brackets  Aluminium  Attached to the light-weight concrete wall with screws 10x80  
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5. Analysis  

Here an analysis and a discussion on calibration of method, repeatability, reproducibility, and 
classification criteria are presented. 

 
5.1. Repeatability of the method 

Results of the same specimens (collected in the RR) can be studied side by side in the 9 
comparative documents. The comparative figures clearly show a certain level of variation 
between comparable test specimen to a greater or lesser extent.  

The façade tests contain much more variables than the other fire tests, so the inevitable 
difference between the monitored parameters are not necessarily a problem as long as it does 
not lead to a significant difference in test results and further in applicable classification system.  

Another set of deviations may stem from different environmental conditions such as wind, the 
effect of which significantly determines the nature of the results and also the maxima in 
temperatures reached. 

The reasons for these variations are summarised in the following points: 

Nature of temperature rise after start-up 

When using Spruce, the temperature increase rapidly after ignition. With higher density wood 
or more moisture, the temperature rise is slower but the temperatures achieved can be higher 
and more durable. This is addressed by introducing a starting time, see 5.3.3. 

General shape of the temperature curves 

In outdoor tests, significant fluctuations in the temperatures are observed even with weak 
lateral air movement. Temperatures recorded in outdoor tests are often significantly lower than 
those recorded in indoor tests and are characterised by high peaks and fluctuations. It should 
be noted that in one outdoor test the conditions were perfect until around 5 minutes into the 
test after which the test was deemed to be outside the normal variation in fire exposure. The 
consortium advises against allowing further testing outdoors due to the unpredictability in the 
results.  

Challenges in measuring the mass loss rate 

When measuring the mass loss rate, a sensitive balance should be placed in the combustion 
chamber. During the Round Robin tests, weight cells failed on several occasions. The reason 
for this is that the temperature in the combustion chamber can reach up to 1000 degrees 
Celsius. Two measurements gave incorrect results because the steel table under the woodpile 
touched the back of the combustion chamber during the test and became partially stuck. 

Otherwise, the successful measurements confirmed fairly uniform mass loss rates. It is used 
in the experimental Round Robin as an indicator of similarities between the different tests. 

Based on the above, the Consortium recommends that mass loss rate measurements should 
not be required for either testing or calibration. However, it should be kept for scientific 
exploration studies and further Round Robin exercises. 
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5.3.3. Test time 

Principle 

Previous versions of the assessment method described a 60 minute evaluation of the 
thermocouples after ignition. Summing up the results from the initial testing and the Round 
Robin exercise, a few challenges concerning this decision has come forth. 

1. The collapsing of the cribs could, in some cases, yield a pile of glowing material 
falling in front of the combustion chamber. This can potentially cause problems for 
the platform registering falling parts. Even a well-build platform can fail with a glowing 
pile sitting for 30-40 minutes without extinguishing.  

2. Some systems will deviate from the previous methods as very slow fire spread could 
be an issue. While this can also cause problems for fire suppression, it is not the 
primary behaviour sought to be assessed in the method. 

Large exposure fire tests 

Adhering to the BS 8414 method, we use the concept of a starting time, there defined as a 
temperature reached in a level positioned lower than the assessment level in the test. Here, 
we instead use the values proposed from the calibration scheme. Once temperatures at 
4500 mm above the combustion chamber reaches the lower temperature limit of the 
calibration method, the crib is assumed to have reached full burning behaviour.  

For large exposure tests, we use the lower level, 380 K increase, exceeded in a 30 second 
average at any TC at 4500 mm. Scaling the tests on inert façades with the time 
corresponding to this criterion for each test, the differences between the tests are greatly 
reduced (Figure 5.6.). 
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Figure 5.6. (upper) The 30 seconds average of the hottest TC at 4500 mm above the combustion chamber for the tests using 
large exposure on an inert façade. (lower) The same data but against assessment time, where time after ignition is shifted by the 
time in which the first TC reaches 380 °C for a 30 second average. 

The differences caused by the allowable range in moisture content and density of the cribs is 
greatly reduced using this scaling. Any test in which no TC reaches 380 °C will likewise be 
considered invalid since it does not reach the criteria for the calibration.  

Medium exposure fire tests 

There is no concept of starting time in the DIN 4102-20. For the same reasons as above, 
and for purposes of harmonization with the large exposure tests, we define a similar starting 
time for medium-scale tests, using the values proposed from the calibration scheme. Once 
temperatures at 3500 mm above the combustion chamber reaches the lower temperature 
limit of the calibration method, the crib is assumed to have reached full burning behaviour.  

For medium-scale exposure, we will thus use the lower level, 80 K increase, exceeded in a 
30 second average at any TC at 3500 mm. 

Impact on the analyses 

All the analyses of the Round Robin tests above (fire spread) and below (falling parts and 
burning parts) have been computed using these starting times. 
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Figure 5.8. Examples of raw data on mass changes of the platform for falling parts for large exposure tests.  

 

 

Figure 5.9. Examples of raw data on mass changes of the platform for falling parts for medium exposure tests.  

At the first look, the charts show unexpected behaviours (Figure 5.9.). Mainly two observations 
arise: 

- the raw mass measurements go downwards (meaning a loss of mass) as well as 
upwards (meaning a gain of mass) during the tests, 

- the raw mass measurements appear to be only very slightly noised in some tests and 
more heavily in other tests. 

The reason is that the load cell platforms are sensitive not only to the parts falling from the 
façade, but also to other disturbing phenomena, either acting on the global shape of the 
curves or the ones creating local scattering. 

The following events have been identified as acting on the global shape. 

- The convection flow due to the heat of the fire creates a lift force on the platform, due 
to pressure differences on the platform. This develops rather continuously and makes 
the curve going down slowly (in presence of wind, the convection could become more 
turbulent, but the wind effect is discussed apart below). 

- The water contained in the platform evaporates due to the heat. This slow 
phenomenon makes the curve going down slowly. 
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Figure 5.13. Example showing the increment of mass chart with the corresponding peak of 2.32 kg at time 4:15.  

 

In some tests, suspicious observations were made, with no correlation between the video and 
measurements. Sudden unexplained peaks or drop of mass up to several kg were measured 
on a rather noisy signal. For all these tests, it was demonstrated that platform touched the 
façade or the supporting construction already before the start of the test. During the test, 
thermal expansion changed the stresses between platform and structure which were also 
measured by the load cells. These undue forces have interfered with the experiment and make 
the data unsuitable for use. 

It will be important to emphasise that the platform must be designed and positioned with the 
greatest care. The exact positioning is specified in the assessment method for good reasons, 
and laboratories shall systematically comply with it. Among other, it must be clear that the 
platform must under no circumstances enter in contact with any other element. 

Outdoor tests 

3 large-scale tests and 3 medium-scale tests have been performed outdoors. 

In outdoors large-scale tests, the mass measurements turned out to be strongly noised all 
along the tests, with tens of peaks exceeding the level 1 (1 kg) criterion and even 1 peak 
exceeding 5 kg while essentially no falling parts are visible on the video. 

The investigation clearly demonstrated that the wind can strongly affect the load cells platform 
measurements. The outdoors tests were all carried out under sunny and quiet weather but the 
wind speed measured during the tests reported values above 1 and even 2 m/s. 

Comparison of the wind speed measurement and the mass differences allows to quantify how 
strongly the wind can affect the load cells platform measurements in these specific examples: 

- a wind of 1.5~2,0 m/s could generate forces > 3 kg, 
- a wind of 2.0~2.5 m/s could generate forces > 4 kg, 
- a wind of 2.5~3.0 m/s could generate forces > 6 kg. 
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The example below shows the disturbing influence of the wind on the load cell platform 
measurements. The picture on the left shows the large-scale test at ÉMI (Hungary) on EU 
Aluminium façade (Figure 5.14 and 5.15.) at test time 21:30 during a blast of wind, the mass 
rise reported is 6.80 kg. The picture on the right shows the same test at test time 22:05, i.e. 
35 seconds later, without wind, the mass rise reported is 0.37 kg. No falling parts are visible 
in any of these instances. 

 
Figure 5.14. Video captures of large-scale test at ÉMI Hungary on EU Aluminium façade at times 21:30 (left) and 22:05 (right) 

from ignition.  
 

 

Figure 5.15. Corresponding increment of mass chart with the corresponding values marked in red. 

The observation and analyses above demonstrate that even slight windy conditions make the 
load cell platform unsuitable for use in outdoor tests. 

Conclusions and proposal 





EUROPEAN COMMISSION 

Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs 
No 761/PP/GRO/IMA/19/1133/11140 

2024            EN 

6. Proposed assessment method 

6.1. Background to the assessment method 

Several aspects of the initial draft assessment method (ASSESSMENT OF FIRE 
PERFORMANCE OF FACADES, Draft revision 1. Date: May 7, 2020.) have been updated 
and refined on the basis of test program, e.g.  the tolerances on the fuel source and the 
placement of the secondary opening have been set. A methodology for assessing falling parts 
is presented with levels based on two questionnaires, and the suggested criteria are 
implemented in the assessment method. Here some of main changes of the method will be 
discussed. There are also many smaller changes in wordings and more specific language 
throughout the assessment method documents which will not be discussed further here. 

6.1.1. The combustion chamber 

The combustion chamber with the following specifications is defined in Table 6.1. Note that 
no change has been done to the medium fire and that the size of the large combustion 
chamber has been tested accordingly after the preliminary computer simulated design, see 
appendices F and G. 

 
Table 6.1.   

Specification of combustion chambers. 

Parameter Medium fire exposure Large fire exposure 

Distance of combustion chamber opening from 
finished corner (mm)* 

0 250 ± 100 mm 

Height of combustion chamber opening (mm) 1000 ± 50 mm 1900 ± 50 mm 

Width of combustion chamber opening (mm) 1000 ± 50 mm 2000 ± 50 mm 

Internal height of the combustion chamber (mm) 1000 ± 50 mm 2100 ± 50 mm 

Internal width of the combustion chamber (mm) 1000 ± 50 mm 2400 ± 50 mm 

Depth of combustion chamber (mm) 

(inside back wall to front surface) 
800 ± 50 mm 1300 ± 50 mm 

Opening for Forced Ventilation 

Round of 300 mm in 
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 

Not applicable 

* To fulfil this requirement for any thickness of the tested façade, it is recommended to design a flexible test rig 
(see note in assessment method document 4.2). 

The combustion chamber walls and roof shall be made of a non-combustible construction. 
The inner surfaces of the combustion chamber shall be cladded with insulation (ceramic 
insulation (with low heat conductivity ~ 0.15 W/mK) or equivalent). Note that we have added 
the same tolerance to the distance of combustion chamber to the finished wall as in the BS 
8414, this is done to accommodate for the most common thicknesses of façade specimens. 
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i.e. the corner of the installed system. See Figure 6.1 (8a in the assessment method, see 
Appendix B). 
 

 

Figure 6.1 Main face with secondary opening including the location of vertical and horizontal joints. Distances in the drawing 
have to be considered with a tolerance of ±50 mm except the vertical distance between corner and secondary opening which is 

1250 ± 100 mm. 

 
 
 
Medium-scale 
The secondary opening shall be 1200 mm width, 1200 mm height. It shall be located 1000 
mm above the top of the combustion chamber and 500 mm from the finished corner. Note that 
the secondary opening for medium scale is moved closer to the fuel source, see Figure 6.2.  
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Figure 6.2. Main face with secondary opening including the location of vertical and horizontal joints. Distances in the drawing 
have to be considered with a tolerance of ±50 mm except the vertical distance between corner and secondary opening which is 

500 ± 100 mm. 

 

6.1.4. Falling parts 

A weighing load cell platform with an accuracy of ± 50 g shall be used to measure the mass 
of falling parts during the test. A plate that covers the rectangular area which is defined by the 
main face and the wing as shown in Figure 6.3 shall be used on top of the weighing cell 
platform to collect falling parts during the test. A software shall be used that allows the 
automatic and continuous measurements and recording of the weight. The weight over time 
shall be documented.  
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and horizontal joints at intervals specified by the manufacturer, with at least one joint on the 
main face extending upwards within a tolerance of ±250 mm on the centre line of the 
combustion chamber opening and one such joint between the combustion chamber and the 
secondary opening. See Figure 6.1, (8a, in the Assessment method document for large 
exposure). This is a less strict requirement than previously to accommodate for standard 
manufacturing sizes. 
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7. Communication 

7.1. Project group 

The project group had biweekly video meetings where the progress of the project was being 
followed up. In addition to the project group, other stakeholders, who were working on 
research projects related to the present project, were also being invited.  

During the project, researchers from DBI in Denmark and Imperial College in the UK were 
taking part in the meetings. Technical meetings were frequently being held, where specific 
technical questions as well as test results were being discussed.  

The project steering group was also being invited to participate in all experimental tests 
performed via video, which was being of great value. 

 

7.2. Steering group 

A first meeting was being held with the steering group on September 15th, 2020, where the 
first progress report was being presented. In addition, regular meetings with the steering group 
were being held, as listed below. A physical workshop was also being held in Brussels on 
March 13th, and a follow-up online review meeting was being held on May 28th. 

1. 2020-09-15 

2. 2020-12-01 

3. 2021-04-20 

4. 2021-09-17 

5. 2022-01-28 

6. 2022-06-17 

7. 2023-01-20 

8. 2023-04-13 

9. 2023-09-25 

10. 2024-03-13 

11. 2024-05-28 

 

7.3. Stakeholders 

Regular video meetings were being held since the inception report was being published. The 
meetings were being held with different stakeholders, mainly different associations, with the 
aim of having more detailed discussions. The project team was presenting the current status 
and progress of the project, and stakeholders were having the opportunity to give their input 
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and get answers to their questions. These meetings were being of great value for the project 
group. 

 

7.4. Other communication 

The project was being presented in façade webinars, two of which were being organized by 
the Royal Netherlands Standardization Institute in 2020 and 2021, see Webinar façade fire 
safety (nen.nl). Two webinars were arranged by Fire Safe Europe on September 17th 2020 
and on October 13th, 2021, see https://www.firesafeeurope.eu/events. The project was being 
presented to a broader audience in the Fire Information Exchange Platform webinar on May 
20th, 2021. In addition to this webinar, Fire Safe Europe was also recording a podcast. The 
project was being presented at several scientific conferences: IAFSS 2021, AOFST 2021, 
ELIPYKA 2022, and Fire Safety of Facades 2024. 

 

Due to the Corona pandemic, only a few physical meetings were possible. All regular 
consortium meetings were being held as video meetings. A webpage was being launched 
where all documentation in the project would be made available, https://www.ri.se/en/what-
we-do/projects/european-approach-to-assess-the-fire-performance-of-facades. 

 

Two webinars were being held where all stakeholders were invited. An introduction to the 
project was being held on April 1st, 2020. The second webinar was being held on July 8th, 
2020, where the progress of the project was being presented, as well as some clarifications 
on questions sent to stakeholders regarding the façade systems to be used in the test 
program. On May 16th, 2022, a Brandforsk webinar on this project was being arranged, 
presenting the latest results in the testing program. Follow-up meetings were being held bi-
weekly in the project group. In parallel, many remote meetings were being performed with 
each task group. 
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There is no clear definition of a façade system. In some Member States the regulation covers the 
complete exterior wall, while in other Member States it is the outer skin that needs to be assessed. 
Therefore, the European assessment method needs to cover all, and it will be important to have a 
good description of the field of application together with the test and classification report.  
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of combustion (thermal energy produced by combustion of unit 
mass of a given substance as required by the specifier) 

fire scenario 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 real-
scale simulation 

fire stop Fire safety measure to limit the fire propagation within the 
system 

fire spread 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 increase of 500 K on 
average over a period of 30 seconds 

flashover Transition to a state of total surface involvement in a ventilated 
controlled fire within an enclosure 

fully developed fire State of total involvement of combustible materials in a fire 
hygroscopic material A material which is able to absorb significant amount of 

moisture from the ambient air. 
inner corner 90° corner formed between both front sides of the test rig, 

namely the main face and the return wing 
main face The large vertical surface of the test rig and test specimen in 

which the combustion chamber Is placed. 
mass loss rate  Mass of material lost per time unit under specified conditions 

Note: It is expressed in kilograms per second 
protection to openings 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 etc. covering partially or totally the façade 
termination 

smouldering 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 

structural frame A stable frame onto which a full external wall, or a supporting 
construction, can be mounted. 

starting time The starting time of the test is determined as the time when 80 
K increase is exceeded over a 30 second average at any 
thermocouple at 3500 mm from the top of combustion chamber. 

supporting construction A secondary structure mounted on the structural frame onto 
which a façade test specimen can be mounted. A supporting 
construction may be necessary when not the full external wall Is 
tested. 

system see façade 
test rig The total assembly of the structural frame, the eventual 

supporting construction, and the combustion chamber. 
window frame In the test it is possible to have a protection of edges around 

openings which would be the case in practice through details 
from windows. 

wing (= return wing) The smaller vertical part of the test rig and test specimen 
placed at a 90° angle to the main face. 
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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 façade. Note that there is a gap between 
the combustion chamber and the wing wall to accommodate for the thickness of the 
façade. 

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. 
 

4.4 Supporting construction 

If a part of the full external wall is tested, for instance a cladding system, a supporting 
construction (representing the wall onto which the tested system is used) is necessary onto which 
the test specimen can be mounted. See 6.6 for more instructions. 
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The supporting construction shall be erected onto the structural frame. It shall be made of a 
masonry, e.g., aerated or light weight concrete blocks or slabs, 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. The distance specified in Table 1 are clear 
distances, i.e., measured once the chamber preparation is ended with the cladded insulation in 
place.  

Table 1. Specification of combustion chambers. 
Parameter Value 
Distance of combustion chamber opening 
from finished corner (mm)* 

0 

Height of combustion chamber opening 
(mm) 

1000 ± 50 

Width of combustion chamber opening 
(mm) 

1000 ± 50 

Internal height of the combustion chamber 
(mm) 

1000 ± 50 

Internal width of the combustion chamber 
(mm) 

1000 ± 50 

Depth of combustion chamber (mm) 
(inside back wall to front surface) 

800 ± 50 

Opening for Forced Ventilation Round of 300 mm in 
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 

Figure Reference Figure 2 
* 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 made of a non-combustible construction and its 
inner surfaces shall be cladded with high temperature insulation (ceramic or equivalent). 
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Figure 2. Combustion chamber for the medium fire exposure. 

 

4.6 Fuel source 

The fuel source is a wood crib made of spruce placed in the combustion chamber. The wood shall 
be stored indoor within a heated building until the weight is constant (Defined as when two 
successive weighings at 24 h intervals differ by less than 0,1% is reached.). The mean density 
after conditioning shall be 475 ± 25 kg/m³. The mean moisture content of the wood shall be 11 ± 
2 % (mass water to mass of dry wood).  

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 ± 5 mm. 

The crib shall be constructed in layers, the sticks of the layers have 90° angle from layer to layer, 
the wood to air ratio is approximately 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 sticks which are in line with the 
outer edge of the crib. See Figure 4a. The number of sticks 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 meshed 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 top side of 
the platform shall be covered by a 40 mm x 40 mm steel mesh to allow for ventilation from the 
bottom. 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 
3b. 

 

Figure 3a. Geometry of the wood crib for the medium fire exposure. 
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A weighing load cell platform with an accuracy of ± 50 g shall be used to measure the mass of 
falling parts during the test. A plate that covers the rectangular area which is defined by the main 
face and the wing as shown in Figure 7 shall be used on top of the weighing cell platform to collect 
falling parts during the test. The platform shall be positioned at 100 mm below the bottom of the 
tested façade and at 50 mm of the supporting construction (see Figure 4). The platform shall 
under no circumstances enter in contact with any other element. This shall be checked with the 
greatest care before and during the test. A software shall be used that allows the automatic 
measurements and recording of the masses. The mass over time shall be documented. 

Outdoor testing 

No weighting load cell platform shall be used, due to their great sensitivity to wind. Any other 
equipment can be used provided it has been validated the for purpose of the falling part 
measurements. Among other, the accuracy of measurement of ± 50 g and the insensitivity to wind 
shall be demonstrated. 

 

 

Figure 4. Nominal placement of measurement platform for falling parts. 
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5  ENVIRONMENTAL CONDITIONS 

5.1 Ambient wind speed 

The horizontal component of the ambient air speed shall be less than 2 m s-1 before the 
commencement of the test. This shall be demonstrated by measurements from a bidirectional 
anemometer measuring the horizontal wind speed and its direction with an accuracy of ±0.1 m/s 
and ±5°. It shall be located at a distance of 2000 mm ± 200 mm horizontally away from the 
exposed faces (main face as well as return wing, see Figure 5), 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 5. Nominal position of the anemometer and air speed component of interest. 

During the test, wind (direction and velocity) shall be measured by means of a weather station (for 
outdoor test) or other equivalent system for indoor tests located in the vicinity of the test bench. 
The 2 m/s-1 limit applies also during the test. 

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 
1.8 m and 2.2 m horizontally away from the exposed faces (main face as well as return wing), and 
between 1.8 m and 2.2 m above the ground. This measurement shall be performed not more than 
5 min before the commencement of the test. In case of direct sunshine in the thermometer area, 
the ambient thermometer shall be shadowed from the sun by a suitable screen. 

5.3 Ambient moisture 

The ambient relative humidity shall be measured prior to the test the day of the test but also the 
two nights and two days before the test. 
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5.3 Outdoor testing 

The laboratory shall carry out the tests during conditions meeting 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. 

5.4 Indoor testing 

The requirements on ambient air velocity and temperature above shall be met. Mechanical or 
natural ventilation above the test rig (exhaust duct) is allowed, as long as the requirement on 
ambient air velocity is maintained.  





EUROPEAN COMMISSION 

Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs 
No 761/PP/GRO/IMA/19/1133/11140 

2024            EN 

The test façade shall include the special detailing around both openings in the façade system as 
close to end use conditions as possible, i.e., the detailing where features such as opening are to be 
mounted in practice, see 6.7. 

At the boundaries of the tested façade (upper/lower horizontal and left/right vertical extremities), 
edges detailing and terminations shall be as intended for the end use design and shall be 
documented. As an example, a ventilated façade should be closed on the vertical sides and open 
at the upper horizontal edge. 

Ventilated systems shall 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 shall 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 between the 
combustion chamber opening and the secondary 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. See Figure 7a. 

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 within a tolerance of ±250 mm on the centre line 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 vertical joints shall extend on the full height of the main face. See 
Figure 7a. 

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. 

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 list 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 oversee the fabrication of the test 
specimen. Where appropriate, the critical material properties shall be determined, e.g., density, 
moisture content and tolerances. 
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Figure 7a. Main face with secondary opening including the location of vertical and horizontal 
joints. Distances in the drawing shall be considered with a tolerance of ±50 mm except the vertical 
distance between corner and secondary opening which is 500 ± 100 mm. 





EUROPEAN COMMISSION 

Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs 
No 761/PP/GRO/IMA/19/1133/11140 

2024            EN 

 

Figure 7c. Horizontal section of the detailing at the edges of openings schematically exemplified. 
The general closing configuration is shown on the left, the detail as in practice is shown on the 
right, x refers to the actual thickness of the tested façade. 

 

Figure 7d. Vertical section of the detailing at the edges of openings schematically exemplified. 
The general closing configuration is shown on the left, the detail as in practice is shown on the 
right, x refers to the actual thickness of the tested façade. 

Note 1: The closing of the façade system is closely linked to the Field of Application and need to be 
developed separately.  
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8  APPLICATION OF INSTRUMENTATION 

8.1 Temperature measurements 

8.1.1 General 

Sheathed thermocouples (external and internal, see below) shall be installed by drilling holes 
through the test specimen at the locations defined in Sections 8.1.2 and 8.1.3 to enable the 
thermocouples to be installed from the rear face of the tested façade. This instrumentation from 
behind shall 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 10.  

Care shall 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. 

Optionally, external thermocouples may be installed from the front side of the façade and 
maintained in place by means of any kind of steel structure (grid, chain, channels, angles, 
cables...), which avoid drilling into the outer layer of the façade. 

One horizontal line (referenced as level 1) and two vertical lines (referenced as columns 1 and 2) 
are defined for external and internal thermocouples.  

 

 

Figure 8 Principle drawing for the internal and external thermocouples for fire spread assessment 

8.1.2 External thermocouples 

The position of external thermocouples shall be according to Figure 9 within a tolerance of ± 10 
mm. Nevertheless, if there are studs, joints, stiffeners, cavity barriers, or other components which 
interfere at the given position, then the external thermocouple shall be moved toward the 
combustion chamber to a location not more than 50 mm from the component. Regarding the 
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depth 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. 

8.1.3 Internal thermocouples 

In each location, internal thermocouples shall be positioned at the mid-depth of each combustible 
layer (see definition in Section 3) or air cavity that are at least 10 mm deep. In this regard, 
several consecutive layers of the same material shall be considered as one single layer. Notice that 
to minimize the impact on measurements on the façade system it is allowed to use the same hole 
for all thermocouples at the same location.   

In each position, the internal thermocouples shall be positioned around - and at a distance of 
maximum 50 mm from the external thermocouple and moved toward the combustion chamber to 
a location not more than 50 mm from interfering studs, joints, stiffeners, cavity barriers, or other 
components. 

 

Figure 9. Positions of thermocouples on the exposed face of the tested façade. 
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9.3 Ignition of the fire source  

The crib shall be ignited by using 5 strips of low-density fibreboard, each strip having nominal 
length corresponding to the depth of the crib + 30 mm. The width of the strip shall be lower than 
the space between two consecutive wood sticks, e.g., 25 mm. The strips shall be soaked uniformly 
in Isopropanol (= Isopropyl alcohol) min. 90% concentration for a minimum of 5 minutes. Not 
more than 5 minutes before ignition, strips of soaked fibreboard shall be inserted into all spaces 
between the timber sticks in the second layer of the crib allowing approximately 30 mm to project 
from the front of the crib. Additional 2 strips shall be laid horizontally and perpendicularly across 
the projected strip ends.  

Ignition of the crib is achieved by igniting only additional perpendicular strips across their full 
length.  

9.4 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. 

A camera at the back face of the tested façade aims 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 shall be expressed in square meters and lengths in meters or millimetres. 

Perform all observations in accordance with Section 11. 

9.5  End of the fire source 

The fire in the combustion chamber is extinguished after 60 minutes after the starting time. Only 
after these 60 minutes, the fire on the test specimen can be extinguished, except if the smouldering 
shall be assessed. In such case the specimen shall be kept under observation until all thermocouples 
show a temperature lower than 50°C with a maximum duration of 6 / 15 hours1 after ignition. 

9.6 Post-test inspection 

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

Areas shall be expressed in square meters and lengths in meters or millimetres.  

 
1 According to DIN 4102-20 a maximum test duration of 15 hours is given. By many laboratories that is seen to be problematic, 
especially for large exposure tests regarding acceptable working hours. Therefore, an alternative of 6h hours according 
to ISO 16733 has been proposed as well.   
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12  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 question on when the full external 
wall or only a part of the wall, or a cladding system is enough, needs to be tested has not 
yet been decided. Some kind of definition will be needed, especially for the field of 
application. Such definition could be that the system shall be mounted on a wall with an 
outer layer of class A and a protection of K2 30, or something similar. 

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 Section 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 B); 

i) the width of the construction may be decreased; 

j) the height of the construction may be decreased. 
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Figure 10. Designation and localisation of the main concepts for the medium fire exposure test. 
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ANNEX A CALIBRATION OF THE HEAT EXPOSURE (INFORMATIVE) 

A test bench calibration record shall be maintained before putting the test bench into operation 
and the test bench shall be recalibrated after completion of any repair that could alter the flame 
distribution, air supply conditions and any other parameters impacting the heat exposure and at 
least after three years. 

The following procedure shall be followed. 

1. Prepare the test rig in compliance with this assessment method, with a supporting construction 
according to Section 4.4. No façade / specimen shall be erected. The inner corner shall be 50 mm 
away from the combustion chamber opening. 

2. Place one external sheathed thermocouple (as in 4.7.1) at level 1 (3500 mm above the top of 
the combustion chamber), centered at mid-width of the combustion chamber opening. This 
thermocouple shall be placed with its hot junction positioned 50 ± 5 mm in front of the supporting 
construction. 

 

3. Prepare the combustion chamber, the fuel source, and perform a test following the test procedure 
in compliance with this assessment method. For the purpose of this calibration test, the elapsed test 
time shall be measured starting from the ignition of the crib. Record the environmental conditions 
during the test. 

4. For this only external thermocouple: 

a. compute the temperature development over time from the ignition time of the crib, 

b. compute the average of the temperature development computed in the previous step, i.e. 
step 4. a., over a 15 minutes period, using a centered first order scheme, 
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c. only retain the maximum value of the averages computed in the previous step, i.e.  step 
4. b. 

The two following conditions shall be met to validate the heat exposure calibration: 

1. the maximum average temperature rise computed in the previous step, i.e. step 4. c., 
shall be within the range 80...230 °C during the first 30 minutes of the calibration test, 
AND 

2. the maximum average temperature rise computed in the previous step, i.e. step 4. c., 
shall be reached before the test time 30 minutes. 

A calibration report shall be issued, including the analyzes above. 
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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 B.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 Section 6.6). 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 With frame 

 
 
 

 

 
 
 

 
 
 

 

 

  
  
Figure B.5 Case 5 
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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 B.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 Section 6.6). 
 

Building practice Test setup 

  Without frame With frame 

 
 
 

 

 
 
 

 
 
 

 

 

  
 
Figure B.6 Case 6 
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Therefore, the European assessment method needs to cover all, and it will be important to have a 
good description of the field of application together with the test and classification report.  
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fire scenario 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 real-
scale simulation 

fire stop Fire safety measure to limit the fire propagation within the 
system 

fire spread 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 700 K on average 
over a period of 30 seconds 

flashover Transition to a state of total surface involvement in a ventilated 
controlled fire within an enclosure 

fully developed fire State of total involvement of combustible materials in a fire 
hygroscopic material A material which is able to absorb significant amount of 

moisture from the ambient air. 
inner corner 90° corner formed between both front sides of the test rig, 

namely the main face and the return wing 
main face The large vertical surface of the test rig and test specimen in 

which the combustion chamber is placed. 
mass loss rate  Mass of material lost per time unit under specified conditions 

Note: It is expressed in kilograms per second 
protection to openings 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 etc. covering partially or totally the façade 
termination 

smouldering 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 

starting time The starting time of the test is determined as the time when 
380 K in increase is exceeded over a 30 second average at any 
thermocouple at 4500 mm from the top of combustion chamber. 

structural frame A stable frame onto which a full external wall, or a supporting 
construction, can be mounted. 

supporting construction A secondary structure mounted on the structural frame onto 
which a façade test specimen can be mounted. A supporting 
construction may be necessary when not the full external wall is 
tested. 

system see façade 
test rig The total assembly of the structural frame, the eventual 

supporting construction, and the combustion chamber. 
window frame In the test it is possible to have a protection of edges around 

openings which would be the case in practice through details 
from windows. 

wing (= return wing) The smaller vertical part of the test rig and test specimen 
placed at a 90° angle to the main face. 
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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 
façade. 

4.3 Structural frame 

A structural steel frame shall, if required, 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. 
 

4.4 Supporting construction 

If a part of the full external wall is tested, for instance a cladding system, a supporting 
construction (representing the wall onto which the tested system is used) is necessary onto which 
the test specimen can be mounted. See 6.6 for more instructions. 

The supporting construction shall be erected onto the structural frame. It shall be made of a 
masonry, e.g., aerated or light weight concrete blocks or slabs, and it shall be mounted in such 
way that it is airtight. 
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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. The distance specified in Table 1 are clear 
distances, i.e., measured once the chamber preparation is ended with the cladded insulation in 
place. 
 
 Table 1. Specification of combustion chambers. 
Parameter Value 
Distance of combustion chamber opening 
from finished corner (mm)* 

250 ± 100 

Height of combustion chamber opening 
(mm) 

1900 ± 50 
 

Width of combustion chamber opening 
(mm) 

2000 ± 50 
 

Internal height of the combustion chamber 
(mm) 

2100 ± 50 

Internal width of the combustion chamber 
(mm) 

2400 ± 50 

Depth of combustion chamber (mm) 
(inside back wall to front surface) 

1300 ± 50 

Figure Reference Figure 2 
* 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 made of a non-combustible construction and its 
inner surfaces shall be cladded with high temperature insulation (ceramic or equivalent). 

However, when assessment of the façade-to-floor junction is performed, the roof of the 
combustion chamber shall follow the instructions given in Annex C.  

 

 

Figure 2. Combustion chamber for the large fire exposure. 
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4.6 Fuel source 

The fuel source is a wood crib made of spruce placed in the combustion chamber. The wood shall 
be stored indoor within a heated building until the weight is constant (Defined as when two 
successive weighings at 24 h intervals differ by less than 0,1% is reached.).  The mean density 
after conditioning shall be 500 ± 100 kg/m³. The mean moisture content of the wood shall be 11 
± 2 % (mass water to mass of dry wood).  

The crib is nominally 1500 ± 5 mm × 1000 ± 5 mm in plane and 1100 ± 25 mm high. 

 It shall be constructed from alternating layers of: 

- long lengths 1500 ± 5 mm and 

- short lengths 1000 ± 5 mm  

of softwood sticks with sawn square section 47 ± 3 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 approximately 1:1. In each layer, sticks are in line with the 
outer edge of the crib. See Figure 4a. This process is repeated until the total height is 1100 ± 25 
mm high and the total weight is 350 ± 20 kg. 

The crib shall be positioned on a solid platform made of steel sections, in such a way that the base 
of the crib is at 300 ± 50 mm above the floor of the combustion chamber. The top side of the 
platform shall be covered by a solid plate. 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 3b. 
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Figure 3a. Geometry of the wood crib for the large fire exposure.  

  

Figure 3b. Nominal position of the wood crib for the large fire exposure. 

In order to avoid premature collapse of the crib, the sticks shall be nailed together. It is not 
necessary to nail all sticks. The minimum nailing shall be done according to the patterns shown in 
Figure 5, alternating the short sticks layer pattern and the long sticks layer pattern from one layer 
to the next. Additional nails can be placed at the discretion of the laboratory. 

       

Figure 4. Patterns of stick nailing (short sticks layer on the left, long sticks layer on the right). 

 

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 range of 1 to 3 mm, the hot junctions being electrically 
insulated from the sheath. 

When including a façade-to-floors junction assessment, thermocouples with copper disc and 
insulating pad as described in EN 1363-1 shall be used.  
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Figure 5. Nominal placement of measurement platform for falling parts. 
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5.4 Outdoor testing 

The laboratory shall carry out the tests during conditions meeting 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.  

5.5 Indoor testing 

The requirements on ambient air velocity and temperature above shall be met. Mechanical or 
natural ventilation above the test rig (exhaust duct) is allowed, as long as the requirement on 
ambient air velocity is maintained.  
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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, on both the main face and the wing, extend vertically from the lower part of the combustion 
chamber (or the floor level) to a height of at least 5500 mm above the top of the combustion 
chamber opening. The test specimen shall not obstruct the combustion chamber opening nor the 
secondary opening, with the exception of the strictly minimum protrusion constituted by the 
representative edge detailing. See Figure 7. 

 

 

Figure 7. Test specimen and test rig (minimal dimensions). 

6.2 Number of specimens to be tested 

At least 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. It is therefore important to use the direct 
field of application given in Section 12 which shows the possible changes and variations based on 
one test. 

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 
Section 12. 
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Figure 8a. Main face with secondary opening including the location of vertical and horizontal joints. 
Distances in the drawing shall be considered with a tolerance of ±50 mm except the vertical 
distance between corner and secondary opening which is 1250 ± 100 mm. 
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Figure 8b. Cross-section A-A of the secondary opening area 

 

6.9 Edges of openings 

The perimeter of the secondary opening and of the combustion chamber shall be closed as similar 
to the end use as possible. In case end use conditions are not known, a general closing may be 
used such as thin aluminium or steel plate, that would allow for different details to be fitted at the 
edge. 

This general closing shall only be used where it is obvious that the fire behaviour of the simplified 
detail will be very similar to that used in practice. 

A simplified detail cannot be used, for example: 

- for heavy sheet coverings used in the window reveal and soffit (e.g. ceramic tiles, stone 
tiles), 

- where the thermal insulation in the window reveal and soffit or the specific design of the 
junction prevents the fire from spreading to the rest of the façade (e.g. façade insulation 
system). 

For all junction designs, the width of the fire opening in the horizontal direction shall be maintained 
at 2000 mm. In the vertical direction, the distance from the combustion chamber floor to the edge 
shall be kept at 1900 mm including detailing. 
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Figure 8c. Horizontal section of the detailing at the edges of openings schematically exemplified. 
The general closing configuration is shown on the left, the detail as in practice is shown on the 
right, x refers to the actual thickness of the tested façade. 

 

Figure 8d. Vertical section of the detailing at the edges of openings schematically exemplified. 
The general closing configuration is shown on the left, the detail as in practice is shown on the 
right, x refers to the actual thickness of the tested façade. 

Note 1: The closing of the façade system is closely linked to the Field of Application and need to be 
developed separately.  

6.10 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 9 shows how the junction between the façade and the floor can be 
included in the test. 

This optional test procedure is presented in detail in annex D. 

Note 1: Façade-to-floor junctions don't exist in cases of façades mounted on a supporting 
construction. Therefore, only the façades mounted directly on a structural frame may be 
concerned by this optional assessment. 
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Note 2: The junction between façade and floor will only be assessed along the width of the 
combustion chamber, and not along the whole width of the test specimen. See also 10.4. 

Note 3: The junction between façade and floor is not covered by the classification system for 
façades. 

In case of assessment of façade-to-floor junction, no lintel (see Section 4.5) shall be installed at 
the top of the combustion chamber. This removal of the lintel is an exception to the normal 
procedure and allows to accommodate the junction to be tested as well as any junction detail 
representative of the end use design. 

 

Figure 9. Mounting of façade system and floor at the combustion chamber schematically 
exemplified. The normal procedure is shown on the left, the adaptation for the evaluation of the 
façade-to-floor junction is shown on the right. 
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After this conditioning time, the moisture content of each individual 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 materials, such as gypsum, other drying temperatures may be applied which 
then shall be clearly stated in the test report. 
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8  APPLICATION OF INSTRUMENTATION 

8.1 Temperature measurements 

8.1.1 General 

Sheathed thermocouples (external and internal, see below) can be installed by drilling holes 
through the test specimen at the locations defined in Sections 8.1.2 and 8.1.3 to enable the 
thermocouples to be installed from the rear face of the tested façade. This instrumentation from 
behind shall 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 10.  

Care shall 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. 

Optionally, external thermocouples may be installed from the front side of the façade and 
maintained in place by means of any kind of steel structure (grid, chain, channels, angles, 
cables...), which avoid drilling into the outer layer of the façade. 

One horizontal line (referenced as level 1) and two vertical lines (referenced as columns 1 and 2) 
are defined for external and internal thermocouples. 

 

Figure 10. Principle drawing for the internal and external thermocouples for fire spread 
assessment 

8.1.2 External thermocouples 

The position of external thermocouples shall be according to Figure 11 within a tolerance of ± 10 
mm. Nevertheless, if there are studs, joints, stiffeners, cavity barriers, or other components which 
interfere at the given position, then the external thermocouple shall be moved toward the 
combustion chamber to a location not more than 50 mm from the component. Regarding the 
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depth 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. 

8.1.3 Internal thermocouples 

In each location, internal thermocouples shall be positioned at the mid-depth of each combustible 
layer (see definition in Section 3) or air cavity that are at least 10 mm deep. In this regard, 
several consecutive layers of the same material shall be considered as one single layer. Notice that 
to minimize the impact on measurements on the façade system it is allowed to use the same hole 
for all thermocouples in each individual layer of the façade system.   

In each position, the internal thermocouples shall be positioned around - and at a distance of 
maximum 50 mm from the external thermocouple and moved toward the combustion chamber to a 
location not more than 50 mm from interfering studs, joints, stiffeners, cavity barriers, or other 
components. 

 

Figure 11 Positions of thermocouples on the exposed face of the tested façade. 
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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. 

 

Figure 12. 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 13. 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). 



 

174 
 

8.4 Assessment of smouldering (optional) 

When the smouldering criterion is required, additional thermocouples in accordance with DIN 4102-
20 shall be installed within the façade system. 

8.5  Mass of the falling parts 

Indoor testing 

A load cell platform shall be located in front of the test bench to collect any falling part coming from 
both the main face and the wing. See Section 4.7.4 and Figure 6 for description. 

This platform shall have a surface corresponding to the rectangle created by the main face and the 
wing. 

The platform shall be protected from mechanical shocks and thermal aggression by means of fire 
boards and high temperature blanket.  

The mass of the falling parts shall be recorded during the 60 min of the test. The recordings of the 
mass over time shall be documented as a mass-time curve. The increment of fallen mass over a 
period of 10 seconds shall be computed all along the test by subtracting raw mass data in time steps 
of 10 seconds. The videos shall be used to sort the parts falling from the façade from the parts falling 
from the crib, only the first case being considered. 

In cases where falling parts would eventually fall or bounce of the loadcell platform, their mass shall 
be weighted or estimated separately and added to the recording after the test. 

Outdoor testing 

Further investigations needed to allow for outdoor testing.  
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9.3 Ignition of the fire source  

The crib shall be ignited by using 14 strips of low-density fibreboard, each strip having nominal 
length corresponding to the depth of the crib + 30 mm. The width of the strip shall be lower than 
the space between two consecutive wood sticks, e.g., 25 mm. The strips shall be soaked uniformly 
in Isopropanol (= Isopropyl alcohol) min. 90% concentration for a minimum of 5 minutes. Not 
more than 5 minutes before ignition, strips of soaked fibreboard shall be inserted into all spaces 
between the timber sticks in the second layer of the crib allowing approximately 30 mm to project 
from the front of the crib. Additional 2 strips shall be laid horizontally and perpendicularly across 
the projected strip ends.  

Ignition of the crib is achieved by igniting only additional perpendicular strips across their full 
length.  

9.4 Observations  

Video records shall be made during the whole duration of tests. 

The cameras 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 shall be expressed in square meters and lengths in meters or millimetres. 

Perform all observations in accordance with Section 11. 

 

9.5  End of the fire source 

The fire in the combustion chamber is extinguished after the 60 minutes after the starting time. 
Only after these 60 minutes, the fire on the test specimen can be extinguished, except if the 
smouldering shall be assessed. In such case the specimen shall be kept under observation until all 
thermocouples show a temperature lower than 50°C with a maximum duration of 6 / 15 hours3 
after ignition. 

9.6 Post-test inspection 

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

 
3 According to DIN 4102-20 a maximum test duration of 15 hours is given. By many laboratories that is seen to be problematic, 
especially for large exposure tests regarding acceptable working hours. Therefore, an alternative of 6h hours according 
to ISO 16733 has been proposed as well.  
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1.0 kg   
1.5 kg   
2.0 kg   
2.5 kg   
3.0 kg   
3.5 kg   
4.0 kg   
4.5 kg   
5.0 kg   
5.5 kg   
6.0 kg   
6.5 kg   
7.0 kg   
7.5 kg   
8.0 kg   
8.5 kg   
9.0 kg   
9.5 kg   

10.0 kg  
 

m) The date and the main results of the last calibration performed on the test bench according to 
Annex A. 

n) A statement of invalidity of the test in case where the test is invalidated for one or more of the 
reasons given in Section 9.8. 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 Section 12, 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 performance criteria. Otherwise, the dedicated section in the report shall mention "Not 
applicable". 

p) The following statements shall be included: 

"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 
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." 

a) Signature(s) of the responsible staff(s) of the testing laboratory 

 

As annexes the following shall be added to the test report: 
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b) 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 

c) 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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12  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 question on when the full external 
wall or only a part of the wall, or a cladding system is enough, needs to be tested has not 
yet been decided. Some kind of definition will be needed, especially for the field of 
application. Such definition could be that the system shall be mounted on a wall with an 
outer layer of class A and a protection of K2 30, or something similar. 

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: 

k) decrease in distance of fixing centres; 

l) increase in the number of horizontal joints, of the type tested, when tested with joints; 

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

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

o) the height of the construction may be increased; 

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

q) 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; 

r) 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 B); 

s) the width of the construction may be decreased; 

t) the height of the construction may be decreased. 
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Figure 14. Designation and localisation of the main concepts for the large fire exposure test.  
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ANNEX A CALIBRATION OF THE HEAT EXPOSURE (INFORMATIVE) 

A test bench calibration record shall be maintained before putting the test bench into operation 
and the test bench shall be recalibrated after completion of any repair that could alter the flame 
distribution, air supply conditions and any other parameters impacting the heat exposure and at 
least after three years. 

The following procedure shall be followed. 

1. Prepare the test rig in compliance with this assessment method, with a supporting construction 
according to Section 4.4. No façade / specimen shall be erected. The inner corner shall be 250 mm 
away from the combustion chamber opening. 

2. Place one external sheathed thermocouple (as in Section 4.7.1) at level 1 (4500 mm above the 
top of the combustion chamber), centered at mid-width of the combustion chamber opening. This 
thermocouple shall be placed with its hot junction positioned 50 ± 5 mm in front of the supporting 
construction. 

 

3. Prepare the combustion chamber, the fuel source, and perform a test following the test 
procedure in compliance with this assessment method. For the purpose of this calibration test, the 
elapsed test time shall be measured from the ignition of the crib. Record the environmental 
conditions during the test. 
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4. For this only external thermocouple: 

a. compute the temperature development over time, starting with the ignition of the crib, 

b. compute the average of the temperature development computed in the previous step, 
i.e. step 4. a., over a 15 minutes period, using a centered first order scheme, 

c. only retain the maximum value of the averages computed in the previous step, i.e. step 
4. b. 

The two following conditions shall be met to validate the heat exposure calibration: 

1. the maximum average temperature increase computed in the previous step, i.e. step 4. c., 
shall be within the range 380...550 K during the first 30 minutes of the calibration test, 
AND 

2. the maximum average temperature increase computed in the previous step, i.e. step 4. c., 
shall be reached before the test time 30 minutes. 

A calibration report shall be issued, including the analyzes above. 
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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 B5.). 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 Section 6.6). 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 With frame 

 
 
 

 

 
 
 

 
 
 

 

 

  
  
Figure B5. Case 5 
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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 B6.). 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 Section 6.6). 
 

Building practice Test setup 

  Without frame With frame 

 
 
 

 

 
 
 

 
 
 

 

 

  
 
Figure B6. Case 6 
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Figure D2. Geographical distribution of laboratories able to perform indoor façade testing.  

 

Future intentions 

In the case where a new European method would be published in the future (Figure D3.), 19 
laboratories would eventually develop facilities to perform indoor tests on façades. Among 
them, 11 laboratories would plan a maximum testing capacity less than 8 m in height, and 8 
laboratories a maximum testing capacity of 8 m in height or more. 
These 19 laboratories are located in the 14 countries identified in blue on the map below, as 
well as in Hong Kong. 

 

Figure D3. Geographical distribution of laboratories with intentions to reach ability of façade testing with at least 8 m height.  
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12.1.2. Outdoor testing on façades 

Current situation of the existing facilities 

To date, 7 laboratories are equipped with outdoor test rig. The façade heights that can be 
tested ranges from 2,4 m to 20 m, according to the following frequency distribution: 

 

Figure D4. Number of laboratories able to perform outdoor testing.  

 

In other words, 7 laboratories are able to test façades up to 2,4 m high, 5 laboratories are able 
to test façades up to 9 m high, 1 laboratory is able to test façades up to 20 m high. 
These 7 laboratories, see Figure D5, are located in the 6 countries identified in blue on the 
map below, as well as in Hong Kong. 

 

Figure D5. Geographical distribution of laboratories able to perform outdoor testing. 
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Future intentions 

In the case where a new European method would be published in the future, 12 laboratories 
would eventually develop facilities to perform outdoor tests on façades. Among them, 3 
laboratories would plan a maximum testing capacity less than 8 m in height, and 9 laboratories 
a maximum testing capacity of 8 m in height or more. 
These 12 laboratories are located in the 9 countries identified in blue on the map below, Figure 
D6, as well as in Hong Kong. 

 

Figure D6. Geographical distribution of laboratories with future intentions to perform outdoor façade testing.  
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It is agreed that spread of fire should not be allowed. 
Total instability of the façade is acknowledged as a problem that needs prevention as well. 
Several countries have regulations to prevent falling parts that can harm people. 
 
Note: Measurement of area of falling parts is seen as a challenge by the project team as parts can break when 
they fell and are generally not easy to be assessed during the test. This is even more complicated for the 
recommended measuring of impact of the falling part. It is not clear how that could be practicably done.  
 

 

Question 4 

Are there any specific fire incidents that have led to the adoption of such clauses? If so, could you please 
provide some details and references to these events? 
 
Answer 1: Balconies and loggias can favour the action of rescuing people, L or T-shaped buildings increase 
the risk of fire propagation. 
Although very limited number of events were mentioned, several countries acknowledge that falling parts are 
included in their building regulations, often qualitative. 

 

Question 5 
Falling parts and debris may also result from other than fire incidents (e.g. gas-explosion, wind gusts, 
deterioration of fixings, accidental damage due to cleaning, etc.), in which case occupants and by-passers are 
likely to be even less-prepared. In how far should fire regulations and standards be more or less strict 
compared to other incidents? 
 
Most countries think the safety level should be the same in fire and other incidents regarding falling parts. 

 

Question 6 
Besides fire testing on and classification or certification of façade assemblies and products, there are 
potentially also other ways to mitigate the risk of falling parts and debris as a result of a building fire. E.g. rules 
of engagement and protection equipment of the fire brigade and covered in- and/or egress paths of occupants. 
In how far is your regulation allowing for such approaches? 
 
Several countries answer that mitigation of risk through other measures may be allowed under certain 
circumstances, several mention that the regulation of building safety should not regulate how a possible fire 
fighters intervention have to be designed. 
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Although, in earlier versions of BS 8414 it was also defined that alternative fire sources could 
be used when it could be shown that certain characteristics were fulfilled. 
 
It is proposed to use spruce as a fuel source even though it is less severe compared to pine. 
The reasons for this choice are that the heat exposure will be high enough (c.f. BS 8414 
criterion of HRR = 3 ± 0.5 MW, obtained for spruce but exceeded by pine) and it harmonizes 
the fuel to be used in both medium and large heat exposure tests. 
 
Furthermore, BS 8414 states that the total heat release during the test, i.e., for 30 minutes, 
shall be 5 GJ. This is obtained with spruce while pine shows values of 6 GJ and higher. 
 

 
Figure F1. Heat release rate measured in test L1 and extra test with BS 8414. Both with crib placed on a solid 

floor, and with similar density of the wood. 

 

 
Figure F2. Heat release rate measured in tests L2, L3 and L4. Test L4 was pine with average density, L2 was 

spruce with low density and L3 was spruce with high density. 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

0 10 20 30 40 50 60

HR
R 

(k
W

)

Time (minutes)

Effect of species

L1 - Spruce

BS 8414 - Pine

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

0 10 20 30 40 50 60

HR
R 

(k
W

)

Time (minutes)

Effect of species

L4 - Pine, average density

L2 - Spruce, low density

L3 - Spruce, high density



 

206 
 

 
Figure F3. Temperature measured with plate thermometer 1 m above the upper edge of the combustion chamber 
in tests L2, L3 and L4. Test L4 was pine with average density, L2 was spruce with low density and L3 was spruce 

with high density. 

 

 

 HRR and MLR: comparison and accuracy  

Considering HRR (Heat Release Rate) and MLR (Mass loss rate) and giving an arbitrary 
coefficient for the HoC (Heat of combustion) to pine (e.g 17.9 kJ/g) and to spruce (16.4 kJ/g). 
We can plot and compare ratios corresponding to efficiency of combustion which can be 
calculated as:  
 
Eff = HRR/ (MLR*HoC) 

We obtain the following results: 
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Figure F4. Comparison of efficiencies for large cribs 

 

 
Figure F5. Comparison of efficiencies for medium exposure cribs 

  

These graphs show a good correlation between the MLR and the HRR during the plateau 
phase. The difference of efficiency between the large exposure and medium exposure is 
explained by the ventilation conditions which are clearly more favourable for the large cribs. 
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Figure F9. Comparison between measured and theoretical HRR 

 

14.3.   Heat flux estimations 

 
In a previous version of BS 8414 (2005), a section was included with information on heat flux 
1 m above the upper edge of the combustion chamber when alternative fuels were to be used. 
Heat flux to Gardon gauges 1 m above the upper edge of the opening in the combustion 
chamber should be between 45 and 90 kW/m2 for a duration of 20 minutes. Also, this 
requirement is fulfilled with spruce, and the pine cribs show heat flux above the tolerances. 
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Figure F10: Heat fluxes calculated with temperatures measured by plate thermometer and thermocouples 
measuring the gas temperatures located 1 m above the upper edge of the combustion chamber and compared 

together and with the heat fluxes information specified in BS 8414-1:2005 

 
 
 

14.4. Effect of moisture content 

The tests show that moisture content has an effect on the dynamics of the fire, see Figure 
F11. Increased moisture delays the onset of the HRR and temperature increase with a 
subsequently prolonged plateau. The results also indicate a marginally lower heat release rate 
for the crib with high moisture content. It is therefore proposed to have a good control of the 
moisture content of the wood to be used in the test. A conditioning of the timber in 23 °C and 
RH 50 % is proposed to reach a moisture content of 11 ± 2 % (weight of water / weight of the 
dried wood). 
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Figure F11. Heat release rate measured with cribs L2, L5 and L6. The average moisture content of cribs L2, L5 

and L6 was 10.0, 8.7 and 14.5 %, respectively. 

 
Figure F12. Temperatures measured with plate thermometer placed 1 m above the upper edge of the combustion 

chamber. The average moisture content of cribs L2, L5 and L6 was 10.0, 8.7 and 14.5 %, respectively. 

 
14.5. Effect of density and specific surface of the crib 

The density and specific surface of the wood crib has a significant effect on the burning 
characteristics. 
 
Tests with identical mass of the crib but different density of the wood showed that the HRR 
and temperatures are lower when using wood with higher density, see Figures F13 an F14 It 
is not possible to say whether the effect is due to the density per se or the fact that the specific 
surface of the wood crib decreases for higher density. It is proposed to have stricter 
requirements on the density tolerances for the wood in the crib for medium heat exposure. 
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Figure F13. Heat release rate measured with cribs M0 to M3, medium heat exposure. Crib M1 had a high density, 

while the other cribs had a low density. 

 
Figure F14. Temperature measured with plate thermometers 1 m above the upper edge of the combustion 

chamber with cribs M0 to M3, medium heat exposure. Crib M1 had a high density, while the other cribs had a low 
density. 

 
 
In the tests made with the large heat exposure, the effect of the density was not so 
pronounced. Although, it is shown that with a higher density a similar effect is found as for 
wood with high moisture content, see Figures F11 and F12. The gradients of HRR and 
temperatures are lower in the beginning of the test, and the fire has a longer duration. A 
possible solution is to employ a differentiated start time, as is used at present in BS 8414, and 
accept wider tolerances on the density. The reason for this proposal is that the amount of 
wood needed in the large heat exposure test is much larger, and it would be very laborious 
and costly to have very strict tolerances on the density. 
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Figure F15. Heat release rate measured with cribs L2 and L3. The average densities of L2 and L3 were 301 and 

400 kg/m3, respectively. 

 
Figure F16. Temperature measured with plate thermometer 1 m above the upper edge of the combustion 

chamber. The average densities of L2 and L3 were 301 and 400 kg/m3, respectively. 

 
It is further proposed to have a defined weight of the crib, as it presently is defined in DIN 
4102-20. This is different for the large crib where BS 8414 defines the number of sticks to be 
used. Defining the weight of the crib will ensure that the same amount of fuel is used.  
 

14.6. Effect of surface finish 

Planed and sawn surfaces were examined, both with the medium and large wood cribs. The 
test results did not show any difference on the measured temperatures and HRR, see Figure 
F17 and 18 for tests with medium cribs and Figure F19 and F20 for tests with large cribs. It is 
therefore proposed that both planed and sawn surface can be used in the large wood cribs. 
However, due to narrower tolerances on the cross-sectional dimensions it was deemed 
necessary to keep the planed sticks for the medium wood crib. 
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Figure F17. Heat release rate obtained with cribs M2 and M3. 

 
Figure F18. Temperatures measured with plate thermometer 1 m above the upper edge of the combustion 

chamber with cribs M0, M2 and M3. 
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Figure F25. Temperatures measured with plate thermometer 1 m above the upper edge of the combustion 

chamber in tests L0 and L4. 

 
The proposal on cross sectional dimensions will differ between the medium and the large 
wood crib. The medium wood crib is likely to be more sensitive to changes in the fuel source, 
and therefore it is proposed to have narrower tolerances on the cross-sectional dimensions. 
Furthermore, the wood sticks to be used in the medium crib shall be planned, and thus it is 
easier to be within narrower tolerances. For the large crib, a large quantity of wood is needed. 
It shall thus be possible to get access to suitable timber locally. Since the generally used cross-
sectional dimensions are different between EU member states it is proposed to accept a wider 
span of nominal cross-sectional dimensions. 
 
The length of the sticks are proposed to be kept as prescribed in DIN 4102-20 and BS 8414, 
i.e., 500 mm for the medium heat exposure tests, and 1000 mm for the short sticks and 1500 
mm for the long sticks in the large heat exposure tests. 
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Figure G1. The modified combustion chamber. 

 
Figure G2. The difference in HRR [kW] between the regular and modified combustion chamber. 

 
In Figure G2, a comparison of sim 1 (original combustion chamber) and sim 2 (modified 
combustion chamber) where it is found that the HRRs are comparable with a slight increase 
due to larger volume of the modified chamber in sim 2. Here it is assumed that both cribs had 
the same mass loss rate and the differences were due to available oxygen concentrations. 
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Figure G3. The PT temperatures [°C] measured 0.5 m from the fire source at 1.5 m from the ground. 

 
In order to characterize the crib, three plate thermometers (PTs) were placed symmetrically 
outside the chamber 0.5 m from the façade surface and 1.5 m above ground, see Figure G3. 
Here these are used to characterise the difference in where the combustion takes place. It is 
indicated that higher temperatures are found outside in sim 2 (original combustion chamber) 
most probably due to a slight difference in the dynamics where more of the combustible gases 
burn just outside the chamber. 
  

 
Figure G4. Heat flux [kW/m2] 2.9 m above ground averaged over 5 s to the façade. 
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Three Schmidt-Boelter heat flux meters (here averaged over 5 s) were inserted in the model, 
and placed 2.9 m above ground at three locations. One is centred relative to the combustion 
chamber and the two others in line with the edges of the combustion chamber on each side. 
It is found that the heat flux is at similar levels at the centre and close to the corner however, 
slightly lowered at the edge of the main face in the modified case, Figure G4. 
 

 
Figure G5. Comparison of different thicknesses of the façade specimen, the first case called inert is 0 mm, the 

average is 100 mm and the extreme is 300 mm. 

 
Another important factor is the thickness of the façade specimen as has been indicated in 
earlier experiments and numerical modelling.  
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Figure G6. The PT temperatures [°C] measured 0.5 m from the fire source at 1.5 m from the ground for the three 
cases illustrated in Figure G5 of inert façade, average façade (100 mm) and the extreme façade (300 mm). The 

results are presented in the order right, center and left of the combustion chamber. 

 
In Figure G6 the PT temperatures in front of the combustion chamber measured 0.5 m from 
the fire source at 1.5 m from the ground are displayed for the different façade thicknesses. 
The specimen thickness influences the fire plume and thicker specimen may yield a slightly 
larger outward momentum of the plume. There are some differences on the order of 100 °C 
from minimum to maximum temperatures after 600 s. 
 

 
































































