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1. INTRODUCTION

The objective of this project was to address a request from the Standing Committee of
Construction (SCC) to provide EC Member States regulators with a means to regulate the fire
performance of fagade systems based on a European approach agreed by SCC.

In addressing this objective, the project team was asked to consider a number of issues which are
presented and discussed in this report.

The initial stages of this project were focused on:

— establishing a register of the regulatory requirements in all Member States in relation
to the fire performance of fagade systems, and

-~ to identify those Member States who have regulatory requirements for the fire
performance fagade systems which go beyond the current EN 13501 (reaction to fire
and fire resistance) classification systems and to collate the details of these additional
requirements.

Having confirmed the regulatory needs in the member states, as established by the SCC, the report
goes on to present:

— a testing and classification methodology based on BS 8414 - Fire performance of
external cladding systems series and DIN 4102-20 - Fire behaviour of building
materials and building components - Part 20: Complementary verification for the
assessment of the fire behaviour of external wall claddings to address the identified key
performance and classification characteristics

— a verification and validation proposal, in the form of a round robin programme to
support the development of the proposed testing and classification methodology.

— an alternative test method which was developed on the basis of the comments from
stakeholders during the project

— asummary of comments received during the project.

This report presents the research methodology and the results obtained as well as discussions on
how and why certain choices have been made on the development of a European assessment
procedure for the fire performance of fagades in response to EU Tender ref
531/PP/GRO/IMA/16/1133/9108 based on the BS 8414 - Fire performance of external cladding
systems series and DIN 4102-20 - Fire behavior of building components — Part 20: Complimentary
verification for the assessment of the fire behavior of external wall claddings.

Where questionnaires or local data collections has been required this has been achieved by direct
contact with regulators, end users, industry and broader stakeholders by project team members
and sub-contractors, based in the Member States.

As expected, there are clearly a range of issues which have been identified between the current
alternative assessment methods used by Member States and the current fire performance
characteristics presented in the BS 8414 series and DIN 4102-20 test methods. This project has set
out to acknowledge and address these differences. During the project, two different approaches to
address and incorporate them into a proposed assessment methodology were proposed by the
consortium:

— The approach preferred by the European Commission called “proposed test method” is
detailed in the present final report (the assessment method is presented in Appendix E)

— The alternative test method developed during the project is presented in the Appendix
G

The report also discusses the need for research and round robin studies, to support the
development of the proposed test method for use as regulatory tools.
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1.1. Background

As identified by the Invitation To Tender (ITT), the primary objective of this project is to develop a
common method to allow the assessment of the fire performance of fagade systems based.

The results of the workshops and seminars on the topic which have been held within Europe in the
past 10 years, identify that the most difficult and important part of the task is the definition of a
classification system which is acceptable by all Member States accounting for their national
regulations and meeting the requirements of the Construction Products Regulation (CPR). The
classification system should be transparent and should fit within the framework of existing national
regulations, and should be as simple as possible, e.g. using the minimum number of classes
required to enable Member States to effectively maintain their required safety levels. It has also
been identified that the assessment method should be applicable to the wide range of facades
systems available in the market including glazed fagades, green facades and other emerging
technologies.

Both the work from the EOTA PT4 facade testing task group and an EGOLF workshop held in
October 2015 sought to collect data and experience on the current national regulations and test
methodologies used in Europe. Both activities generated outlines for the development of possible
classification systems and this experience has been used as part of this project. Key areas missing
from the earlier studies included:

-~ The consideration of a facade kit as a construction product

— The consideration of a fagade as a part of a specific building. In some national
regulations this would mean that detailing such as window openings may also need to
be considered.

- How to manage direct applications and extended applications including whether the
performance of the facade system can be based on the fire characteristics of single
components within the fagade system

—  Fire scenario identification for each of the Member States that regulate for the fire
performance of the fagade system based on alternative assessment methods.

The proposed test method has been developed from the data collected during the project and the
findings from the associated workshops and meetings presented in this report. The methodology
and associated findings provide the basis on which the tasks outlined in the ITT have been
addressed.

These approaches are also designed to enable regulators to review local building regulation
requirements to ensure required safety levels can be maintained and allow industry to have a clear
understanding the scenarios and classification methods proposed for determining the classification
of fire performance for facade systems.

The 1st and 2"d International Conference on Fire Safety of Fagades provided a global forum to
discuss from the current research fields of fagades to the standardization work. Smolka et al. gave
an overview of test methods in Europe (published and draft), Asia and North Americal. This
provides an overview of test standards in 9 European countries; including BS 8414 series used in
UK, SP Fire 105 used in Sweden, LEPIR2 used in France and MSZ 14800-6 used in Hungary; as well
as the assessment criteria from these test methods; known assessment criteria include
temperature limits, flame spread, integrity, falling parts, etc.

The work in EOTA produced Technical Report NO73 which provided an outline test methodology for
the large scale fire performance testing with two different sub-methods and two different exposure
types. In addition, the work that EOTA carried out also included a costed validation and verification

1 Smolka, M.; Anselmi, E.; Crimi, T.; Le Madec, B.; Mdder, 1.; Park, K.W.; Rup, R.; Yoo, Y.;
Yoshioka, H.; Semi-natural test methods to evaluate fire safety of wall claddings: Update; MATEC
Web of Conferences 46, 01003 (2016); DOI: 10.1051/matecconf/20164601003



programme to enable the development of the test method, classification system and associated
fields of application.

An overview of test methods and an introduction to regulation differences between countries is also
presented in Fire Hazards of Exterior Wall Assemblies Containing Combustible Components Final
Report?, published in 2014 focusing on the question of combustible materials in fagades. The report
states that only large scale fire test can give proper answers of complete assemblies’ fire
performance.

An EGOLF Workshop on Fagades was held on October 29, 2015, where representatives of fire
laboratories shared and presented their national test methods and highlights of them. One of the
outcomes from the workshop was to produce an outline for a classification system based on the
test methods but this work did not fully address the needs of all Member States or regulators.

The consortium of the present project brought together the representatives from the main
European countries that use large scale fire testing to determine the fire performance of fagade
systems. Combined with the subcontractors, the project group provides a strong partnership
between European fire testing laboratories and institutes which link the project to national
regulators as well as giving information on historical issues which could otherwise affect the work
proposed.

All core partners have been involved in the development and delivery of testing and assessment
methods in Europe for the fire testing of fagades. Within the subcontractor group there is also
strong representation from laboratories responsible for the development and execution of fire
testing methods for construction products. This background knowledge has been important for
successful delivery of the project objectives. Acknowledging and addressing the differences in the
national regulations and testing methods, it has been possible to develop and present
methodologies which are based on the preferred option described in the ITT, whilst acknowledging
and addressing as far as practical for the needs of the individual national regulators.

1.2.  Limitations - discussions

It has not been possible to include measurements for all characteristics identified as part of the
initial regulatory survey. The proposed test method was developed to produce working assessment
methodologies that can be presented to the European standards making body (CEN) as baseline
documents for potential development into a European method for the assessment of the fire
performance of facades.

The baseline test methods were defined in the ITT as the BS 8414 series and DIN 4102-20
protocols. It was therefore decided to investigate the differences between the prescribed methods
and the other test methods used in the Member States, and to define whether any changes were
required to the predefined methods to fulfil the requirements of the regulations in the Member
States. Examples of modifications to the predefined methods included variations to the size of the
test assembly, inclusion of a secondary opening, junction detailing between fagade and floor and
some performance criteria.

It has not been possible to find published comparable information on the key performance
characteristics such as heat exposure to the test specimen for all the currently available test
methods, so it has not been possible to undertake any comparisons on these key parameters
between the proposed methods with other test methods currently used in the Member States as
part of this project.

Another important factor that could affect the repeatability and reproducibility of the proposed
methodology is the environmental conditions under which testing takes place. Both BS 8414 series
and DIN 4102-20 testing in Europe takes place within laboratory buildings fitted with suitable
extracts. Many of the alternative test methods currently in use are undertaken outside. For the

2 Fire Hazards of Exterior Wall Assemblies Containing Combustible Components Final Report
Prepared by: Nathan White CSIRO Highett, VIC, Australia Michael Delichatsios FireSERT, University
of Ulster Jordanstown, Northern Ireland © June 2014 Fire Protection Research Foundation
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proposed assessment method, the tests have to be performed indoors or at least in an
environment where the ambient conditions are kept within certain limits during the full extent of a
test.

The field of application is an important part of the methodology and implementation of the project.
The field of application gives the rules on the deviations that can be made from the system as
tested and classified. A limited field of application leads to a large test burden for the industry, and
therefore it is important to develop a field of application that is as broad as possible, without
lowering current levels of safety. Furthermore, the field of application is a dynamic document which
will be extended over time when more knowledge is obtained.

However, the proposed test method will lead to a considerable number of tests for one product to
be sold throughout in Europe because of the optional character of additional requirements for
certain Member States, especially when the product is to be used in Member States who have
additional requirements not covered by DIN 4102-20 or BS 8414. That was the reason to propose
an alternative test method (Appendix G) which combines as many options as possible in one test
method.

The measurement and classification system presented for the proposed test method does not
address smoke or toxicity parameters as smoke classification is partially addressed by EN 13501-1
and the survey findings showed that most Member States do not consider them relevant to the
facade fire performance objectives.

1.3.  Supplementary data

The annexes to this report carry the supporting data for the project together with the details of
enquiries and responses received during the project.

Appendix A - Questions to sub-contractors

Appendix B - Definition of fagade

Appendix C - Additional requirements

Appendix D - Description of test methods

Appendix E - Proposed assessment method

Appendix F - Round Robin propsed test protocol

Appendix G - Alternative assessment method

Appendix H - Round Robin alternative test protocol

Appendix I — Collection of comments with answers from the project group: Comments after
webinar on March 22, 2017; comments from AGF and stakeholders; Comments from
subcontractors

Appendix G presents the assessment method proposed in the original draft final report
(8th December 2017) as an alternative test method to the proposed test method which is presented
in Appendix E.
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2. REGISTER OF REGULATORY PROVISIONS

At the request of the SCC the project was established to provide a proposed European harmonised
approach to the fire performance assessment and classification for fagade systems. In order to
ensure a clearly defined baseline was available on which to base this proposed approach and to
capture all relevant regulatory data and experiences a concise and complete register of the
regulatory provisions of all EU/EFTA Member States which have regulations on the obligatory
assessment of construction products used to build fagades was created.

The task was delivered by a group of project sub-contractors and supported by the consortium core
project group. To enable the data to be collected in a consistent form a web-based survey form
was developed by the consortium group who then worked with the sub-contractors to arrange for
this to be completed for each of the Member States. The questions sent to the sub-contractors are

presented in Appendix A.

Table 1 presents a summary of the responses from the 31 Member States (MS) including
Switzerland and who responded to the enquiry, and the organisation which the respondent

represented. Malta was the only MS that did not provide a response.

A set of tables summarising the findings from the survey have been generated and these were
circulated to the sub-contractors, regulators and stakeholders to enable them to check and confirm
the relevant entries. Confirmation of the responses have been received and some countries asked
for modifications or updates to the entries. These changes have been completed and are included

in the tables in this report.

Table 1. EU/EFTA countries and the respondents to the enquiry.

Austria

Bulgaria

IBS - Institut fir Brandschutz-
technik und Sicherheits-
forschung Gesellschaft mbH

Efectis France

University of Liege

IBS - Institut fir Brandschutz-
technik und Sicherheits-
forschung Gesellschaft mbH

Croatia

Cyprus

Czech Republic

University of Zagreb

Ministry of Interior

University of Ostrava Rockwool

Denmark

Estonia

Finland

DBI - Dansk Brand og
sikringsteknisk Institut

RISE - Research Institutes of
Sweden

VTT Expert Services Ltd

France

Germany

Greece

Efectis France

BAM - Bundesanstalt fir
Materialforschung und prifung

DIBt - Deutsches Institut fir
Bautechnik

National Technical University of
Athens

Hungary

Iceland

Italy

EMI Nonprofit LLC

MVS - The Iceland
Construction Authority

LS Fire Testing Institute S.R.L.

Latvia

Lichtenstein

Lithuania

GTC - Gaisriniy tyrimy centras

Efectis France

AMT FUR BAU UND
INFRASTRUKTUR,
Abt.Baubewilligungen,
Ortsplanung;
Fachbereichsleitung Baurecht
und Brandschutz

GTC - Gaisriniy tyrimy centras
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Luxembourg Malta Netherlands
Efectis France - Efectis Nederland
Norway Poland Portugal

SP Fire research AS

ITB - Instytut Techniki

ITeCons - The Institute for

Budowlanej Research and Technological
Development in Construction,
Energy, Environment and
Sustainability
Republic of Ireland Romania Slovakia
FireCERT CNSIPC - Centrul National FIRES
pentru Securitate la Incendiu si
Protectie Civila
Slovenia Spain Sweden

ZAG - Zavod za Gradbenistvo
Slovenije

AFITI - Asociacion para el
Fomento de la Investigacion y
la Tecnologia de la Seguridad
Contra Incendios

RISE - Research Institutes of
Sweden

Switzerland

United Kingdom

(England, Scotland, Wales
and Northern Ireland)

VKF - Vereinigung Kantonaler
Feuerversicherungen

BRE - Building Research
Establishment

2.1.  Summary of responses

The survey form circulated to each Member State representative sought to obtain information on
the regulatory provisions for that country based on:

— A working definition for the term fagade, and

— Details of the regulatory requirements including any alternative test or classification

methods.
2.1.1.

Definition of facade

The definition of a fagade can be wide ranging, varying from the outer skin of a building to the
complete exterior wall structure. It is therefore important that a common understanding of the
term fagade is obtained. In the enquiry the following working definition for fagades was suggested:

"A complete external wall construction of any type (massive wall or curtain wall ...etc.) or
constitution (masonry, combustible material ...etc.)."

The respondent was asked whether this definition adequately covered any national definition
according to their building regulations. If it did not, they were asked to provide a suitable definition
according to their national regulations.

The results show that the term fagade is only rarely used in the regulations. More frequently are
the terms “external wall”, “cladding”, or similar used. The proposed definition, with some fine
tuning, was acceptable for most countries: of 24 countries 12 countries answered with “yes” - this
working definition is in accordance to their national system, 4 answered that this definition suits

13




their national system - even if it is not implemented yet. Swiss, German and Austrian regulations
distinguish between the exterior wall and the cladding for which different requirements exist. The
Swedish regulations refer to the exterior wall. The Belgian regulations refer to external wall
construction of any type or constitution without any loadbearing function. All answers given
through the enquiry are presented in in Appendix B.

2.1.2. Regulatory requirements
The questions asked in the enquiry on regulatory requirements were as follows:

— Are there regulations governing the fire performance of facades in your country?

- Are there any additional requirements for the fire performance of fagades which are
mandatory according to your national fire or building regulations and which are not
covered by either reaction to fire or fire resistance classifications?

—  Which standards or regulations detail the additional requirements for the fire
performance of fagades according to your national fire or building regulations (please
list all that apply)

-~ Which additional requirements are detailed in these standards? Please provide answers
for all building classes which are subject to these additional requirements according to
your national fire or building regulations. Please also describe how these requirements
are fulfilled according to the standard

-~ Please provide the name of the official reference document for the test method

All countries have regulations and/or guidance governing the fire performance of fagades. These
regulations are mainly covered by the existing European system on reaction to fire and fire
resistance. A table with all results obtained for these questions is presented in Appendix C.

2.1.3. Additional requirements

14 countries stated that they have additional requirements that are not covered by the EN 13501-1
reaction to fire and/or EN 13501-2 fire resistance classification system. For some countries it is
clearly stated that a specific test method shall be used but for other countries the regulation
enables the use of performance based testing at medium or large scale to demonstrate
performance against the requirements of the regulations.

A total of 12 different test methods have been identified as being either currently in use, or
referenced in the regulations, throughout Europe. The different test methods, and the countries
using them, are presented in table 2 below.
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Table 2. Test methods used in Europe and countries using them.

Test methods Countries using the test
method

PN-B-02867:2013 Poland

BS 8414-1:2015 and BS 8414-2:2015 UK, Republic of Ireland

DIN 4102-20 Switzerland, Germany

ONORM B 3800-5 Switzerland, Austria

Prifbestimmung fiir Aussenwandbekleidungssysteme Switzerland/ Lichtenstein

Technical regulation A 2.2.1.5 Germany

LEPIR 2 France

MSZ 14800-6:2009 Hungary

SP Fire 105 Sweden, Norway, Denmark

Engineering guidance 16 (unofficial test method) Finland

ISO 13785-2:2002 Slovakia

ISO 13785-1:2002 Czech Republic

During the final drafting stages of this report, information was received from Italy in relation to a
recently finalized national fire performance assessment method for fagcades. The information
received is presented below for completeness without comment or review. Therefore, it has not
been fully assessed within the scope of this project.

Additional information from Italy:

It was decided to refer to an internationally recognized full scale method: the Room Corner Test,
which allows precise measurements of spread of flame, RHR, smoke effluents etc.

Dimensions (3000 x 3000) mm allow a very reasonable cost and a realistic vertical and
horizontal propagation rating, placing a 1250 mm burner of 300 kW power that can be
reproduced and repeatable (ISO 9705).

Using a moving system for the 40-day prepared and seasoned wall allows the repetition of two
or three tests per day; the walls are prepared on travelling platforms that can be placed under
the Room Corner Test hood.

It's possible -to insert an opening simulating a window into which the thermal attack penetrating
into the window above the bottom window louvre - (3000x3000) mm sample base - is measured
through flux meters and thermocouples; depending on the real cases, the window, two meters
above the burner, will have its window sill.

15



3.  COMPLEMENTARY VERIFICATIONS

As part of the regulatory survey the group also sort to identify any verification or assessment which
are recorded in the register (and thus a part of the regulatory needs of the EU/EFTA Member
States).

All participating countries have been asked during the inquiry whether they have additional
requirements for the fire performance of facades which are not covered by the already harmonized
methods according to EN 13501-1 and 2. 14 of 24 European countries answered that they have
additional requirements. The main purposes of these requirements are:

-~ Limitation of fire spread on the surface and inside the fagade system

-~ Demonstration of fire performance for systems which do not follow or cannot meet the
fire performance characteristics for individual components, e.g. insulation which does
not fulfil required reaction-to-fire class

— Requirement regarding fire spread through facades (external surface but also through
cavity, fagade floor-junction)

— Limitation or avoidance of falling parts and/or burning debris/droplets
— Limitation of smoldering fires

These additional requirements are covered by 12 different test methods which are in use in Europe.
Four of the test methods are defined as medium heat exposure and all other are defined as large
heat exposure tests. Two of the tests take fires from outside of the building into account (external
fire) while all other test methods have fire scenarios representing fire inside the building and the
impact on the fagade of flames emerging from an opening.

The following list summarises the targets addressed by the fagade tests in use:

— Flame spread - vertical and horizontal, surface and within the system
—  Fire spread from one room to another (above)
— Junction between fagade and floors

- Windows

—  Detailing around window openings

- Smouldering

-~ Falling parts

- Smoke

-  Heat

- Fire from inside

-~ Fire from outside

- Permanent changes to the system (assessed after the test)

3.1.  Outline of test protocol

Several questions were asked in the enquiry regarding the test methods used nationally to verify
the fire performance of facades. Appendix D presents the responses received to the questions.
Table 3 below summarises the scope and scale of the test method, four of the methods are
medium scale, and the remaining eight are large scale.

Three similar medium scale tests (DIN 4102-20, ONORM B 3800-5 and ISO 13785-1) are based on
the fire scenario of a developing fire inside the building and the impact of flames emerging the
opening on the lintel and the fagade immediately above the opening. The fourth medium scale test
(PN-B-02867, used in Poland) addresses the fire from outside the building.
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The other eight tests in use are large scale tests, seven are addressing a fully developed fire inside
the building with flames emerging the opening, and one test addresses the fire from outside the

building.

Six test methods in use have a test rig with a single wall and five have a corner configuration and
one has two wings.

Table 3. Outline and scope of the national test methods.

from a simulated apart-
ment fire with flames

elements with limi-
ted application
area, such as de-

Country Test Scope of test method | Field of Scale Configura-
method application tion
Germany DIN 4102- | Complementary test of Complementary Medium | Two wings
Switzerland | 20 the cladding systems test of the clad- scale (i.e. corner)
(each part of the ding systems configuration
system has to be low (each part of the > N
flammable according to | system has to be
DIN 4102-1 or DIN EN low flammable ac-
13501-1) for classifica- | cording to DIN
tion as low flammable 4102-1 or EN
as a system. 13501-1) for
classification as
low flammable as T
a system.
United BS 8414 Part 1 - Fire Applicable to the Large Right angle,
Kingdom series performance of external | system as tested. scale return wall
(England, cladding systems. Test
Scotland, method for non-load-
Wales and bearing external
Northern cladding systems
Ireland) applied to the masonry
Republic of face of a building.
Ireland
Part 2 - Fire
performance of external =
cladding systems. Test Fguro AL Exaele ot atpicaltstiaci
method for non-load-
bearing external
cladding systems fixed
to and supported by a
structural steel frame.
Poland PN-B- Determination of fire All fagade systems | Medium | Single
02867 behavior of fagades scale vertical wall
without window. The without
test philosophy is to openings
determine the heat and p——&‘*ﬂl
flames influence
contribution of the faca-
de’s combustion on the
effect of exposure of
standard fire source.
Switzerland | Prifbestim- | The test method is used | The test method is | Large Single
mung fuar for the evaluation and applicable to scale vertical wall,
Aus- proof of the fire linings and surface no wing
senwand- behavior of external coatings (paints, Py e
be- wall covering systems plasters, etc.) TH
kleidungs- on the original scale, used on exterior f |*
systeme when exposed to fire walls. Included are 14 I

i
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Country Test Scope of test method | Field of Scale Configura-
method application tion
emerging out through a | corative elements,
window opening. cornices and bal-
cony railing gar-
ments.
France LEPIR 2 Determination of fire All facade systems | Large Single
behavior of fagades of including windows | scale vertical wall
building with windows, g i
test method and classi-
fication criteria
Hungary MSZz 1. Combustible and There are no Large Single
14800-6 ventilated facade provisions for scale vertical wall
solutions applied on extending the test with two
non-combustible basis results. i
wall
2. Special fagade
solutions, where the
vertical distance bet-
ween the openings are
smaller than a certain
value (usually 1,3m)
(For example between
French windows)
3. Other fagade
structures with
openings
- solutions without
non-combustible basis
wall
- solutions including a
fire barrier
- other innovative solu-
tions
Austria ONORM B This method simulates The test method Medium | Vertical wall
Switzerland | 3800-5 a fire from a window described is app- scale and a right
burnout of an licable to:

apartment. The test
simulates the flame
height in the second
floor over the fire floor
(the test concept based
on Kotthoff-theories).
The behavior of the
construction and
material and the fire
spread (flame spread)
in the wall/cladding can
be studied.

-ventilated fagades
-non ventilated
facades

-ETICS

-(as well as for
curtain walling ac-
cording to Austrian
building-
regulations; from
our point of view
not possible for
products according
to EN 13830)

angle wing
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Country Test Scope of test method | Field of Scale Configura-
method application tion
Sweden SP Fire 105 | This SP method The test method Large Single
Norway specifies a procedure to | described is appli- | scale vertical wall
Denmark determine the reaction cable to:
to fire of materials and -external wall
construction of external | assemblies
wall assemblies or -and fagade clad-
facade claddings, when | dings added to an
exposed to fire from a existing external
simulated apartment wall.
fire with flames emer-
ging out through a win- | The test method is
dow opening. The only applicable to
behavior of the vertical construc-
construction and tions. The method
material and the fire is not applicable
spread (flame spread) for determination
in the wall/cladding can | of the structural
be studied. strength of an ex-
ternal wall assem-
bly or fagade
cladding construc-
tion when exposed
to fire.
Czech ISO 13785- | Reaction-to-fire tests Medium | Right angle,
Republic 1 for facades — Part 1: scale return wall
Intermediate-scale test w3
Slovakia ISO 13785- | Reaction-to-fire tests According SK Large Right angle,
2 for fagades — Part 2: regulation for all scale return wall
Large-scale test external thermal N
Test method for insulating contact
determination of fire system on external
behaviour of fagades, walls. Use of this
classification criteria are | standard only in
not defined case the standard
solution is not
used (plus
additional
limitations).
Germany Technical Test for ETICS with EPS | Test for ETICS Large Two wings
regulation insulation, shows fire with EPS insula- scale (i.e. corner)
A2.2.1.5 performance of the tion, shows fire configuration
system when a fire out- | performance of the
side the building occurs. | system when a fire
A burning waste outside the buil-
container is represented | ding occurs. A bur-
by a 200 kg wood crib. ning waste con-
tainer is rep-
resented by a 200
kg wood crib.
Finland Tekniikka Test method, which de- | Use of inflammable | Large Single
opastaa 16 | termines the fire safety | insulation material | scale vertical wall
(Engineerin | of the facade when and render in 3-8
g guidance | insulation material is story buildings in
16) inflammable. The flame | reconstruction.
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Country Test Scope of test method | Field of Scale Configura-
method application tion

effect (flame spread Note: In practice
and fire spread) on the the test method
surface of the wall and has been used for
within the wall structure | timber fagades as
is examined. well.

3.2.  Complimentary requirements with regard to DIN 4102-20 and BS 8414 series

This part of this task consists of an evaluation of the possibilities to cover the complimentary
requirements which are in use at present and covered by the national tests with either DIN 4102-
20 or BS 8414 series test protocols.

An inquiry was send to the Member States who have additional requirements for the fire behavior
of fagades to requesting information on the scope of their methods, data of measured
temperatures and heat fluxes to the wall of the test rig (without specimen) and an assessment of
whether the needs of the Member State can possibly be fulfilled with either the DIN 4102-20 or the
BS 8414 series tests.

Switzerland and Lichtenstein have requirements on how tests are to be assessed if they are
conducted according to DIN 4102-20 to be used to fulfill Swiss regulatory needs.

Austria uses the DIN 4102-20 test rig but has a slightly different fire load and temperature
measurement locations. The fire performance criteria also differ from those presented in DIN 4102-
20.

Both the DIN 4102-20 and the BS 8414 series are with wing configurations. The wing configuration
is often referred to as the more severe configuration than a single wall configuration. Five national
test methods use a single wall configuration.

The BS 8414 series and DIN 4102-20 test rig configurations have a fire scenario which represents a
fire plume exiting an opening in the face of the building and laying back on to the face of the
fagade system in the area immediately above the opening. As part of the round robin test program
it has been suggested that the impact of the fire load being placed directly in contact with the
surface of the fagade to be considered, representing an external fire load such as a rubbish bin
being placed in contact with the external surface.

The size of the fuel sources in the national tests differ significantly, e.g. wood cribs in use range
from 20 kg to 650 kg. However, the temperatures reached at different heights and the heat flux to
the specimens (and the area where a certain level is reached) are not only dependent on the size
of the fuel source but depend as strongly on the fire scenario as location of the fire source,
ventilation and geometry of the test. Of significance to address is the needs to fulfill the national
requirements is the exposure of the specimen. Therefore, it is important to compare temperature
and heat flux levels in the different test methods to assess the severity of the tests and this will be
investigated further as part of the round robin testing and will assist regulators in assessing the
appropriate levels of performance between current and proposed methodologies.

Table 4 presents the limited literature values for temperature and heat exposure in the different
test methods which have been found.
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Table 4. Fire exposure in BS 8414 series and DIN 4102-20 (from Fire Hazards of Exterior Wall
Assemblies Containing Combustible Components, N. White and M. Delichatsios, Springer 2015)

Fire exposure BS 8414 series DIN 4102-20

Heat exposure (non- Mean within range of 45-95 60 kW/m2 at 0.5 m above

combustible wall) kW/m2 at height of 1 m above opening
opening over continuous 20 min 35 kW/m2 at 1.0 m above
period. Typical steady state opening
mean of 75 kW/m2 at height of 1 | 25 kW/m2 at 1.5 m above
m above opening opening

Temperature exposure | > 600 °C above ambient within Maximum temperature of

(non-combustible wall) | fire compartment 780-800 °C on exterior of
> 500 °C above ambient on non-combustible wall 1 m
exterior of non-combustible wall | above opening soffit
2.5 m above opening

Maximum height of App. 2.5 m App. 2.5 m

flames above opening

for non-combustible

wall

Information on heat exposures to the test specimen of all methods used has been asked for, but
very limited information has been obtained. Since very little information has been obtained on the
heat exposure to the specimen, and the available information has been measured differently, it is
not possible to compare the different methods.

Proposal:

The Member States with additional requirements and national test methods should be invited to
undertake a comparative test program, on their own cost, as part of the round robin testing to
establish the impact of recognizing the proposed the test method and classification system on
their current Regulatory requirements and associated safety levels.
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4.  MECHANICAL PERFORMANCE OF SYSTEMS - FALLING PARTS

As identified in the survey Some Member States have requirements for falling parts and burning
debris/droplets to be assessed. These requirements appear to reflect two scenarios:

— The protection of escape routes and the rescue services.

-~ The prevention of secondary fire arising from burning debris/droplets.

The robustness of facade systems with respect to falling off and burning debris/droplets is also
required in some countries. The national requirements are defined differently, in some cases
directly in the regulations and in other it is specified in the test methods. The requirements are also
specified differently from very specific measurable quantities to quite loosely defined outputs such
as ‘no large pieces shall fall down’. The requirements used in Europe are summarised in table 5.

Table 5. National requirements on falling off and burning debris/droplets.

Country Requirement Method

Austria No more than 5 kg or more than 0.4 m2 ONORM B 3800-5

Denmark, There may not be any large pieces falling down from | SP Fire 105

Norway, the fagade

Sweden

Finland No pieces of the specimen (parts of wall) in excess of | Engineering guidance
0.1 m? shall fall down 16

Germany Falling parts recorded, burning and non-burning, DIN 4102-20
including origin of a second fire on the floor

UK, Republic Spalling, delamination or flaming debris is recorded BS 8414 series

of Ireland and should be considered as part of the overall risk

assessment when specifying the system. Burning
debris and pool fire.

Greece Falling parts recorded SBI reaction-to-fire
test

Hungary Heavier falling part than 5 kg MSZ 14800-6

Poland Falling flaming parts PN-B-02867

Switzerland, Falling parts recorded including the type and size of DIN 4102-20 / ONORM

Lichtenstein the parts and the location of occurrence B 3800-5

In addition, there is an unofficial guidance document available in Sweden describing how to assess
falling parts and burning droplets/debris, based on the following:

— More than a few drops (maximum 10) of melted burning material from the test
specimen which continues to burn on the floor are not allowed. Each spot with burning
material cannot exceed a diameter of 50 mm.

—  Falling down of pieces of glass with thickness < 7 mm with a total area of 60-10-3 m?
(0.2 x 0.3 m) is not allowed. For thicker glass the allowable size is scaled down linearly,
i.e. an increase of the thickness of 10 % leads to a decrease of the allowable area of 10
%.

- Falling down of pieces of plaster/mortar with thickness < 7 mm with a total area of
60-103 m2 (0.2 x 0.3 m) is not allowed. For thicker material the allowable size is scaled
down linearly, i.e. an increase of the thickness of 10 % leads to a decrease of the
allowable area of 10 %.

— Pieces of other types of material such as wood details, boards or metal profiles with an
estimated weight above 1.5 kg are not allowed. If the piece falling down is assessed as
sharp the acceptable weight is decreased to 1.0 kg.

-~ If more than one piece of material falls down each piece shall be judged separately as
defined above, if it is not considered to be of danger.

- Small pieces of charred wood which falls down and continues to burn or glow is
acceptable until it reaches the amount given for burning droplets above.
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— Material (solid or liquid) which does not burn when falling down and is below the
definitions on size and weight above but starts to burn when fallen down to the floor is
accepted.

The requirements can be grouped into three main categories, criterion related to weight, area or
requirement not expressed with measurements. The falling pieces are difficult to measure during
(or after) test due to the time factor and damage of falling pieces. A time independent solution is
needed which provides evaluation method of falling pieces before the large pieces reach the
ground.

This solution can be the planimetric picture analysis (see Appendix E and Appendix G) which
applicability for this purpose requires further investigation.

Proposal:

Falling parts and burning debris shall be monitored throughout the complete test duration of 60
minutes after the test start time.

Falling parts include all solid or liquid material falling from the test specimen. They are assessed
by visual observations, until a suitable measurement technique is available.

The general criterion is that falling parts shall not be a risk for the evacuation, the rescue
personnel nor the fire brigade.

The performance criteria are given in chapter 6.1.6.
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5. MEETING REGULATORY PROVISIONS

Objective: to identify any EU/EFTA Member States which have regulatory provisions going
beyond the preferred option of the use of the BS 8414 series and DIN 4102-20 as the basis for
the European assessment methods and to propose adequate solutions to overcome any possible
objections which may be identified during the execution of the contract.

We will also propose, if necessary, any additional technical work to develop assessment aspects
to ensure satisfaction of the regulatory needs of those EU / EFTA Member States as well as
propose a timetable and an estimation of the relevant costs.

As has been determined from the information provided as part of the regulatory survey of Member
States in Task 1, 14 Members States have stated that their regulatory requirements, in relation to
the fire performance of facade systems utilise test and classification methods other than those
included in the current EN 13501-1 reaction to fire and EN 13501-2 fire resistance European
classification standards. Appendix C summarises the details and scope of these test methods.

This project has identified the key performance characteristics for these additional tests and how
these requirements are used in the regulatory framework to address the requirements of this task.
The key areas addressed are:

— To determine the scenario behind the regulatory requirements to provide a context for
working towards bringing the cited test and classification methods in-line with the BS
8414 series and DIN 4102-20. The scenario also provides an insight into the basis on
which the test and classification methods cited in the regulation where developed
together with the related critical performance characteristics which are specified in the
regulation.

— A comparative analysis of the 10 additional test and classification methods identified in
Task 1.

5.1. Regulatory scenarios
Appendix C presents the scopes of the additional test methods identified as part of the survey.

Both DIN 4102-20 and the BS 8414 series are based on a fire scenario where an initial fire starts in
a room and protrudes through a window opening. The fire is simulating a flash over fire in the
compartment. In the DIN 4102-20 test the fire exposure is downscaled.

The scenario basis for both the BS 8414 series of tests and DIN 4102-20, considers fire spread via
the fagade system. This addresses not only the spread of fire on the surface of the fagade but also
via any additional materials or cavities within the system. The tests are intended to assess the
overall fire performance of the facade system and the interaction of the components within the
system including cavity barriers and fire stops together with details surrounding openings such as
windows. As the DIN 4102-20 test is downscaled in the fire exposure fire spread on the surface of
a fagade system and within might be considerably smaller than for the large fire exposure: DIN
4102-20 is a medium scale test and as such has a lower fire load scenario than the large scale

BS 8414 series of tests. The fire source in the DIN 4102-20 test is 7,5 % (mass of wood crib) of
the large fire source in the BS 8414 tests.

Figure 1 shows the mechanism of rapid fire spread that the test scenarios are designed to consider
providing a basis for classification that can be used by Regulators to prevent this type of rapid fire
spread.
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Restricted Fire Spread

Cladding system does not contribute
to flame spread. Risk of secondary
fires limited.

If secondary
fire is
allowed 1o
develop then
process is

repeated.

Flames break
out and attack
adjacent
windows,

Figure 1. Possible fire scenarios (taken from BR135 3™ Edition).

Since it has not been possible to find data or information on the background of most of the
additional test methods identified in the survey and recognized in the current national regulations.
It has not been possible to compare the backgrounds or safety objectives of the different methods
used in the Member States.

Furthermore, data on the heat exposure to the test specimen is very limited, and often presented

and measured in different ways so a direct comparison is not possible.

To make a comparison possible, it would be of great value in the next step of the project in
conjunction with the round robin project to invite the Member States with additional requirements
and/or alternative methods to perform comparative tests to see whether there are any major

differences with the current national methods and the proposed ones.
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Proposal:

The two fire scenarios proposed, in accordance with the BS 8414 series and DIN 4102-20,
represent a fire exiting through a window from a room with a fully developed fire. The fire
exposure in the DIN 4102-20 test is downscaled. BS 8414 test series represents a fully
developed fire from a room, or external fire, and the impact on the fagade system. The DIN
4102-20 test has a medium scale heat exposure. Temperatures and heat impact close to the
lintel appear to be similar to the large heat exposure. The method can be used to assess the
lintel as weak point of a fagade system.

Comment:

A fire exiting from a window will not affect the surface of the fagade in exactly the same way as
a fire from an external fire, e.g. a container or vehicle closed to the wall. Some unpublished
theoretical work has been carried out, within the present project, based on CFD calculations to
compare the heat distribution on the fagade surface using different test methods. Additionally,
temperature measurements from existing experiments have been used to assess the differences
between tests. The conclusion from these calculations are that the temperatures close to the fire
in the German “Sockelbrand” test can be elevated compared to the temperatures in the vicinity
of the starter track in the BS 8414 series for a limited period of time. The total thermal energy
impinging on the fagade in the British method seems to be similar to the heat impact in the
“Sockelbrand”. However, the underlying fire scenarios are quite different and further
experimental investigations can show the differences for a tested fagade system.

5.2.  Comparative analysis

A detailed comparison of the ten alternative test methods against the BS 8414 series and DIN
4102-20 methods based on key physical and performance characteristics is presented under Task 5
and shows that whilst there are many similarities between the approaches used, a quantification of
the influence of all the differences was not possible as part of this project despite trying to gain
additional supporting data from the consortium and sub-contractors who have experience of these
test methods and this matter has been identified as requiring further investigation as part of future
studies.

A simple analysis of the basic geometry of the test rigs show that both the BS 8414 series and
DIN 4102-20 test rigs are fundamentally identical with respect to size and geometry and neither
use secondary openings above the fire source as part of the test configuration, see table 6. The
primary differences with the alternative test methods can be summarised as:

- The width of the test rigs used is generally larger. The only exception is the Polish PN-
B-02867 method.

- Most test rigs are equal or higher, with the exceptions of PN-B-02867 and MSZ 14800-
6.

— Only one other method that uses a wing and that wing is considerably larger.

—  Four methods have windows or secondary openings included in the test rig, LEPIR 2,
MSZ 14800-6, SP Fire 105 and Engineering guidance 16.

- LEPIR 2 and MSZ 14800-6 are using compartments on two levels

The impact of the fuel source and locations are discussed under Task 5.
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Table 6. Geometry of test rig.

test.

Method Main wall Wing Windows Comment
BS 8414 2.6 x 8.0 m? 1.5 x 6.0 m? - -
DIN 4102-20 2.5x 6.0 m? 1.5 x 6.0 m? - -
Prifbestimmung 3.0 x 8.3 m? - - Larger
flr Aussenwand- No wing
bekleidungs-
systeme
Technical 4.25 x 9.8 m2 2.25x 9.8 m? - Larger
regulation A
2.2.1.5
PN-B-02867 1.8 x 2.3 m? - - Smaller
No wing
LEPIR 2 4.85 x 7.05 m2 - Yes, floor 1 and Larger
2 No wing
indows
Compartments
MSZ 14800-6 4.4 x 7.27 m? - Yes Other dimensions
No wing
Windows
Compartments
ONORM B 3800-5 | 3.5 x 6.0 m? 2,0x6,0 m2 - Test rig as in DIN
4102-20
SP Fire 105 4.0 x 6.0 m2 - Yes, floor 2 and Wider
3 No wing
Windows
Engineering Min 4.0 x 8.0 m? | - Yes, floor 2 and Larger
guidance 16 3 No wing
Windows
ISO 13785-2 3.0x 5.7 m? 1.2 x 5.7 m? - Larger
No windows
ISO 13785-1 1.2 x 2.8 m? 0.6 x 2.8 m? - Covered by DIN
Proposal:

The BS 8414 series and DIN 4102-20 test rigs are kept as they are. If falling parts/burning
debris is to be assessed the complete rig needs to be uplifted, or extended, at least 0.5 m to
ensure that the radiation from the combustion chamber not affect the falling material during the

5.3. Regulatory provisions going beyond the preferred option of the use of the BS
8414 series and DIN 4102-20

Table 7 shows a summary on the regulatory characteristics currently used in the Member States
with additional requirements. In green and blue both the BS 8414 series and DIN 4102-20 with
their characteristics are shown, respectively. As can be seen clearly some of the requirements of
Member States are not covered by either BS 8414 or DIN 4102-20 nor by a combination of both.
Namely, these regulation characteristics are junction between floor and fagade, heat (through
temperature or flux) and detailing. These characteristics are therefore marked in yellow.
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Table 7. Summary of regulatory characteristics.

Regulation
characteristics

Slovak republic

Hungary

Switzerland

Sweden

Austria

Germany -technical

regulation

Finland

Poland

France

Denmark-Norway

Flame spread -

vertical

x

x

x

x

Flame
horizontal

spread

Flame spread -
internal

Junction between
floor and facade

Smouldering

Falling parts !

Smoke 2

Heat (through
temperature or flux)

Detailing  (window
openings, fire stop,
etc)

! Falling parts are to be observed in several methods but the regulations on falling parts are very

different

2 Only to be observed and not assessed

Each additional or slightly different regulatory provision beyond the ones covered by BS and DIN

standards is addressed in this report at the following location:

— In section 5.1.5 for the junction between floor and fagade

— In section 5.1.5 for the detailing

Heat flux and other temperature measurements are made with the SP Fire 105 method. The heat
flux in @ window one floor above the combustion chamber is regulated in the Swedish building code
for buildings with 16 or more floors. There is also a requirement on the temperature at the eave,

In section 1.2 for the smoke

2.5 floors above the combustion chamber.

In section 5.1.4 for the falling parts/burning debris
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6. CLASSIFICATION METHOD

Objective: to develop criteria for the classification of the product performance taking into account
the regulatory needs of the EU/EFTA Member States.

6.1. Definition of the classification method

There are large differences between the current national test and assessment methods. The main
differences include:

— Heat exposure to the test specimen

—  Duration time of the test (exposure period and observation period)

-~ Horizontal/vertical fire spread

— Falling parts/burning debris

— Detailing such as window openings

— Junction between facade and floor

— Smouldering fire
In the following sub-chapters these differences are discussed, and a proposal is made on how these
current regulations could be incorporated in the assessment and classification methodologies.

6.1.1. Heat exposure

The heat exposure to the test specimen depends on many factors such as:

- fuel type,
-~ ventilation
o conditions in the combustion chamber and
o in the fire test facility room,
— placement of fire load in relation to the surface of the test specimen
- and others

Generally, the heat exposure on the test specimen is not measured and therefore it is difficult to
evaluate the differences between the methods used in Europe. In table 8 the type and amount of
fuel used for the fire loads is shown.

Table 8. Type and amount of fuel used in the national test methods.

Test method Type and amount of fuel

DIN 4102-20 Gas burner: burner housing is made of 2 mm steel plates, dimensions:
800 mm x 312 mm x 200 mm (length x width x depth), the fuel is
propane, supply rate is 7.4 £ 5 % g/s propane and 24 £ 5 % m3/h air
with 4 bar

Wood crib: 30 £ 1.5 kg with density after conditioning 475 + 25 kg/m3,
sawn softwood (e.g. spruce) in rods of 40 £ 2 mm x 40 £ 2 mm x 500 -
10 mm, wood air ratio of 1:1, base area of the crib: 500 mm x 500 mm,
air supply to chamber: 400 £ 40 m3/h from the back side

BS 8414 series Wood cribs, 400 kg

Pinus silvestris - Sawn Softwood sticks. Density 0.40 kg/dm?3 to 0.65
kg/dm3.

Square section 50 £ 2 mm, 100 of 1500 £ 5 mm lengths and 150 of
1000 £ 5 mm lengths. At the time of test, the softwood shall have
moisture content in the range of 10 % to 15 % by mass.
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Ignition strips
16 strips of low density fibreboard, nominal dimensions 25 x 12 x 1000
mm.

Crib construction
Overall dimension of crib nominally:

1500 mm x 1000 mm in plane and 1000 mm high of softwood sticks.
Crib is constructed of alternate layers of long and short sticks, with the
first 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
x 1000 mm.

To give a total of 20 layers of sticks using 150 short sticks and 100 long
sticks.

The crib is constructed on a solid platform positioned 400 £ 50 mm above
the floor of the combustion chamber.

The crib is located centrally in the combustion chamber and displaced
100 £ 10 mm from the back wall of the chamber.

The heat source releases a nhominal total heat output of 4500 MJ over 30
minutes at a peak rate of 3 £ 0.5 MW.

PN-B-02867 Wood cribs, 20 kg
600 x 300 mm in plane, made from pine wood lathes size of
600 x 40 x 40 mm and 300 x 40 x 40 mm, wood humidity shall be 12-
15%;
source of ignition — 200 ml of petrol (or pure alcohol or 200 mm wooden
wool humidity of 8-12% placed under the crib.

Engineering Timber cribs and timber boards mounted on the walls of the test

guidance 16 chamber.
Fire load shall be min. 5000 MJ (corresponding about 600 MJ/m2 with
respect to floor area of the test chamber). The test condition shall be
comparable to a flash over (flames coming out of the opening of the test
chamber). The opening factor of the test chamber shall be 0.065-0.08
m1/2

ISO 13785-1 100 kW propane gas burner

ISO 13785-2 Standard fuel: propane, alternative: liquid (e.g. heptane) or wooden cribs
(400 kg)

LEPIR 2 Wood cribs, total mass of both cribs: 600 kg
Two cribs 1000 x 1000 x 1800 mm made of pinewood of density
480 + 50 kg/m?3 and moisture content between 9 and 15 %.
Each crib is made of 9 layers of 4 pieces 70 x 60 x 1000 mm plus 20
layers of 5 pieces 40 x 60 x 1000 mm plus 17 layers of 6 pieces 23 x 100
X 1000 mm

MSZ 14800-6 Wood cribs, 650 kg

The elements of the wood crib are wooden lath: 150 x 5 x 3 cm and
200 x 5 x 3 cm.

Prifbestimmung fir
Aussenwandbe-
kleidungssysteme

Wood cribs, 50 kg, spruce
Stick cross section: 40 x 40 mm?2

Stick length: 500 mm and 1000 mm

SP Fire 105

Heptane, 60 litres

Technical regulation
A2.2.1.5

Wood cribs, 200 kg
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Spruce timber (raw density 475 £ 25 kg/m3) in rods of 40 £ 2 mm x 40
+£2 mm x 1100 £ 10 mm and a base area 1.1 m x 1.1 m, wood air ratio
of 1:1

ONORM B 3800-5 Wood cribs, 25 kg

72 planed spruce wood sticks 40 x 40 x 500 mm are nailed crosswise to a
crib 500 x 500 x 480 mm (wide x depth x height) so the relation wood:
airis nearby 1 : 1.

It is clear that the national tests can be divided into two regimes, medium fire exposure and large
fire exposure (often defined as medium size test and large scale test). In the large scale tests wood
cribs are generally used and the amount on wood varies from 400 kg up to 650 kg. Also, in the
medium scale tests wood cribs are generally used and the amount varies from 20 kg up to 50 kg.
In addition to the different amounts of fuel, the specific surface and the porosity of the wood cribs
varies which affects the fire.

In the SP Fire 105 method heptane is used as fuel which in the configuration used gives a very
rapid temperature increase compared to that of wood cribs. The maximum heat release is of the
same magnitude as the other large scale tests, but the duration is shorter. It should also be noted
that the smoke density is different depending on the fuel, while gas burners generally gives a
cleaner smoke heptane produces a heavy black smoke. The smoke radiates heat to the specimen
so depending on the type of smoke the heat exposure to the test specimen may be different.

Another factor that may affect the heat exposure to the test specimen is the geometry and the
ventilation conditions of the combustion chamber. In table 9 these parameters are specified for the
different methods.

Table 9. Geometry and ventilation conditions of the fire room.

Test method Geometry and ventilation conditions of the fire room

DIN 4102-20 Combustion chamber: 1 m x 1 m x 0.8 m (opening 1 m x 1 m)
Ventilation:
if using a gas burner air is mixed with the propane gas (no further
ventilation)

if using the wood crib - air flow of about 400 m3/h through a circular
opening (diameter of 300 mm) in the middle of the back wall of the fire
chamber

BS 8414 series The combustion chamber shall be positioned at the base of the main
vertical test wall such that the fire can project through the opening at the
base of the main vertical test wall. The top of the chamber opening shall
be 2000 £ 100 mm above the base of the test facility and shall be

2000 £ 100 mm wide.

The combustion chamber shall be capable of enduring the effects of the
test procedure without itself suffering undue damage or distortion. The
chamber shall be constructed in accordance with the dimensions shown in
the standard including the provision of a robust lintel across the head of
the chamber opening and a suitable solid platform to support the heat

source.

PN-B-02867 No combustion chamber (fire source close to specimen)

Engineering 2200 x 4000 mm (floor and wall area), opening 2700-3000 x 1400 mm

guidance 16 (width x height)

ISO 13785-1 No combustion chamber (fire source close to specimen)

ISO 13785-2 Fire chamber is built by masonry or concrete with volume from 20 m* to
100 m3. Example of dimensions 4000 x 4000 x 2000 mm (wide x depth x
height).

Opening at the front 2000 x 1200 mm (width x height). Additional opening
for ventilation is allowed to help to fulfil calibration requirements.
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LEPIR 2 The combustion chamber is the first level
Internal dimensions: 4.85 x 2.65 x 2.35 m (width x depth x height)

Opening dimensions: 2 windows 1.00 x 1.50 m + 0.02 m (width x height)
without glass

MSZ 14800-6 4.30 x 4.00 x 2.65 m (length x width x height)

Standard opening is 1.2 x 1.2 m. A wooden window with thermal glazing
4-16-4 is used.

The ventilation is regulated manually

Prifbestimmung fir | Depth: 0.8 m, Height: 1.0 m, Width: 1.5 m

Aussenwandbe-

kleidungssysteme Front wall fully open (1.5 x 1.0m)
Rear wall with a central opening (circular, diameter 300 mm)
At the start of the test, fresh air is blown through the opening in the rear
wall of the fire chamber by means of a suitable blower 400 m3/h (£ 40
m3/h).

SP Fire 105 Fire chamber is built by light weight concrete: (wide x depth x height)

3000 x 1600 x 1300 mm.

Opening at the front (width x height) 3000 x 710 mm. Air intake in the
floor at the back of the chamber.

Air intake dimension (wide x depth) 3140 x 300 mm.

Technical regulation | No combustion chamber — wood crib in front of ETIC system in the corner
A2.2.1.5

ONORM B 3800-5 Fire chamber is built by a steel frame with a gypsum cladding: (wide x
depth x height) 1000 x 1000 x 1000 mm.

Opening at the front (width x height) 1000 x 1000 mm.

Air intake in rear side of the chamber. Air intake dimension g 300 mm
(400 m3/h).

Since there are several factors that affect the heat exposure to the test specimen it is difficult to
compare the methods with respect to the heat exposure to the test specimen. A way to compare
the different methods would be to make calibration tests with an inert test specimen and using
plate thermometers to measure the heat exposure on different heights and positions on the
surface. This would give a good overview of the different heat exposures and provide a good basis
on which regulators could review the current test methods and determine which heat exposure
class to use in the regulation.

Proposal:
The two fire scenarios defined in BS 8414 and DIN 4102-20 respectively will be kept as they are.

Proposal:
Invite the Member States with alternative test methods to participate in the round robin to
compare their current methods with the proposed one.

Comment:
Since different amounts of fuel, type of fuel, shape of combustion chamber, and ventilation
conditions are used, and very limited data is available on the heat exposure to the test specimen,
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it is not possible to compare the different test methods. Therefore, it has been chosen to keep the
fire source and all specifications around it as it is in the BS 8414 series and in DIN 4102-20.

6.1.2. Duration time of test

The testing time is different and often based on the time for the fuel to burn out. There are also
cases when a more specific test time is specified. The testing times are summarized in table 10.

Table 10. Test times specified in the different methods.

Test method

Test time

DIN 4102-20

Wood crib / gas burner are to be turned off / extinguished after 20
minutes, then a minimum of 40 minutes observation time follows
(maximum of 15 hours)

BS 8414 series

60 minutes - 30 minutes heat exposure and 30 minutes monitoring post
extinction of the heat source.

PN-B-02867 15 minutes exposure of the source period (after this time fire source shall
be removed from the sample normally there is almost nothing to remove)
and after that 15 minutes observation period (totally 30 minutes).

Engineering Test time is 30 minutes from the flash over. Burning time about 15-20

guidance 16 minutes and cooling phase about 10 minutes.

ISO 13785-1 30 minutes

ISO 13785-2 Full fire exposure 15 minutes, with gradual increase from 4 to 6 minutes
and gradual decrease from 4 to 6 minutes. Test is finished when test
specimen is self-extinguished.

LEPIR 2 First evaluation performed at 30 minutes
Second evaluation performed at 60 minutes for ETICS

MSZ 14800-6 The max duration of the test is 45 minutes. (The wood burns more than
an hour)

Prifbestimmung flir | 40 minutes

Aussenwandbe-

kleidungssysteme

SP Fire 105 16 - 18 minutes

Technical regulation
A22.1.5

At least 25 minutes, crib can be extinguished but without harm to the
specimen, after extinguishment at least 60 min of observation time has to
follow

ONORM B 3800-5

30 minutes. If the fagade is still burning after 30 minutes we observe the
specimen until there is no fire appearance visible.

The heat exposure time varies from approximately 15 minutes up to 45 minutes. In some tests
the fuel can burn out, and in others the fire load is extinguished after a prescribed time period. In
addition, some methods require a prescribed observation time after the fire in the fuel has been

extinguished.

Proposal:

Keep the test durations of DIN 4102-20 and BS 8414 as they are.
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6.1.3. Fire spread

All methods have requirements on vertical fire spread on and in the test specimen. There are three
methods, BS 8414 series, LEPIR 2 and MSZ 14800-6, which have a requirement that the horizontal
flame spread shall not reach the vertical edges of the test specimen. The flame spread is
determined in different ways such as by visual observations or by temperature measurements.

Proposal:
Keep the test durations of DIN 4102-20 and BS 8414 as they are.

6.1.4. Falling parts/burning debris

Falling parts and burning debris is proposed to be applied in the classification, i.e. if the test has
been successful with respect to falling parts it will fulfil a certain class, see 6.1.6.

Comment:

In the proposal the failure criteria are based on current regulations and on comments obtained
during the project. It is known that other failure criteria are used in some countries. Different
classes on falling parts and burning debris is proposed.

6.1.5. Detailing

Certain types of detailing are currently included in several national test methods. Details such as
windows and penetration systems are already assessed through available European standards and
will therefore not be addressed in this classification. There is one type of detailing that is
considered important, and has been introduced, and that is the detailing around openings in the
facade system.

Proposal:
A secondary opening has been included in the test set-up, to assess the mounting and behaviour
of the fagade system around openings. The secondary opening is optional.

Comment:

In the proposal the secondary opening is moved towards the edge of the main face of the test
specimen. This is done to be able to evaluate the fagade with and without secondary opening
during the same test. This has not yet been verified and needs to be examined during the next
step of the project.

The assessment of the junction between floor and fagade as potential weak point may be required
in some cases. It concerns the facade systems installed directly connected to floors of a building.
The floors can be made of concrete but also alternative material like timber. Generally, the
connection between the floor and the fagade include a linear joint seal.

Proposal:
To give the possibility to consider this issue, a specific adaptation of the combustion chamber
ceiling can be done in the test. The assessment of the junction between floor and facade is optional.
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Comment:
The junction between facade and floor will only be assessed along the width of the combustion
chamber, and not the whole width of the test specimen.

6.1.6. Proposed classification system

A detailed classification system is proposed. This will be necessary to have the largest possible use
of historical data. The classification system contains six different characteristics that may be
included in the classification, see table 11. Only the heat exposure is mandatory, all other
characteristics are optional. In table 12 below are the proposed limiting values given for the
different classes.

Comment:

In many national regulations there is no requirement to have a classification on the fagade fire
performance for all types of buildings, and therefore it is important that in the system for CE-
marking the option to declare No Performance Determined (NPD) is included.

Additional classification coming from other test standards than the assessment method proposed
here can be envisaged, like for instance the EN 16733 for the consideration of smoldering fire
hazards.

Table 11. Proposed classification system

Feature Classification | Comment

Limited fire LF, MF LF when a large size fire has been used

spread MF when a medium size fire has been used

Junction ] Junction between facade and floor was present and the test
successful regarding integrity and insulation performances

Secondary w If secondary opening was present and the test successful

opening

Smouldering S If smouldering has been considered and the test is successful

Falling parts F1, F2 If falling parts have been considered and the test has been successful

e F1: subclass corresponding to part of small area and mass
e F2: subclass corresponding to part of middle area and mass

successful
e DO0: No burning debris at all
e D1: Limited duration burning debris

Burning debris DO, D1 If burning debris have been considered and the test has been

The following classes are available for the different fire exposure levels:

LF J W F1 DO

NPD | NPD | F2 D1

NPD | NPD

36 different combinations

MF S F1 DO

NPD | F2 D1

NPD | NPD

18 different combinations
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For instance, facade systems tested to BS 8414 historically may be classified as LF-NPD-NPD-NPD-
NPD, and a facade system tested to DIN 4102-20 may be classified as MF-S-NPD-NPD-NPD as long
as the test was performed by an accredited laboratory, in an enclosed environment. Note that all
NPD’s cannot be changed to any other options.

Table 12. Proposed limiting values for the classification system

Feature

Classification

Proposed Limiting values

Limited
spread

fire

MF

Vertical fire spread medium fire exposure

The vertical fire spread is determined with both observation of visual
flames and thermal flame spread (temperatures of thermocouples).

e No thermocouple positioned at the horizontal classification
level at 3.5 m above the combustion chamber for the
medium fire exposure test, shall indicate a temperature of
more than 500 °C at any instance during the test time of
60 minutes after the test start.

e There should be no burned damage to the specimen 3.5 m
or more above the combustion chamber.

e There should be no continuous visual flaming for more than
30 s, 3.5 m above the combustion chamber.

e At no time must there be visual flames at the top of the
specimen.

Horizontal fire spread

At no time there must be flames at the edge of the specimen. Lateral
flame spread must not exceed 90 seconds after the fire source has
been extinguished.

Limited
spread

fire

LF

Vertical fire spread large fire exposure

Failure due to external and internal fire spread is deemed to have
occurred if the temperature rise above Ts of any of the external
thermocouples at level 2 (as defined in BS 8414) exceeds 600 °C for
a period of at least 30 s, within 15 minutes of the start time, ts.

Where system burn-through occurs so that fire reaches the internal
surface, failure is deemed to have occurred if continuous flaming,
defined as a flame with a duration in excess of 60 s, is observed on
the internal surface of the test specimen at or above a height of 0.5
m above the combustion chamber opening within 15 min of the start
time, ts.

Horizontal fire spread

The test specimen must be kept on the test rig for 60 minutes, and
during that time the horizontal fire spread shall not reach the edge
of the test specimen.

Junction

No thermocouple positioned at the connection between floor and
facade shall exceed a temperature rise of 180 K.

No continuous visual flaming for a period of time greater than 10 s
shall be observed on the backside of the test specimen.

Secondary
opening

If secondary opening was present and the test successful
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Smouldering S No thermocouple positioned at for the smouldering application shall
exceed 50 °C, 15 hours after the end of observation period/
extinguishment of the fire.

Falling parts F1, F2 e F1: No part larger than 1 kg and 0.1 m?2

e F2: No part larger than 5 kg and 0.4 m2

Burning debris Do, D1 e DO0: No burning debris at all

e D1: Limited duration burning debris < 20 s

6.2.  Accounting for historical test data

The role of existing data from the medium and large scale testing has three key roles in this

project:

-~ Maintenance of regulatory systems and associated industry databases.

— Potential for ongoing demonstration of performance for systems under the new
proposed test and classification methods based on previously tested and classified

products.

— Support of the development of new protocols for testing and classification.

As no testing to the proposed methodology has taken place at this time for the additional
configurations (secondary opening, junction, etc), it is not possible to comment further on the
relevance or ongoing applicability of these data sets at this time.

The project consortium recognises and have taken steps in the design of the present approach to
endeavour to retain the applicability of this data wherever possible.

For the present approach (retention of current BS and DIN protocols), those currently working
within these frameworks would continue to operate without the need for review.

For those Member States where this approach differed from current practice this would require
Regulatory review and research to ensure maintaining the level of safety. Based on experience
from the implementation of the previous EN 13501 series of fire performance classifications it
would be expected that additional local research programmes would be required for both regulators
and manufacturers not currently working with these protocols in order to develop experience and
products to meet these changing classification and performance levels and this may lead to
potentially take existing systems from the market.

Where the present approach builds on the historic data and the Regulatory and manufacturers
experiences of the issues collectively identified and offers a pragmatic solution under which all
users are able to review the current practice and understand and provides a level entry for all
manufacturers to develop and support the new approach.

Whilst this project will provide some comments on the use of historic data the scope for the use of
this historic data as part of any CE marking application for these products will need to be

formalised as part of the direct and extended application standards developed around the test and
classification standards.

In order for the historic evidence to be relevant and considered as part of the ongoing development
of the new methodologies and any potential application for DIAP or EXAP applications, it will be
important that a full disclosure and definition of the systems tested to the existing methodologies is
available for any ongoing work in this area to be made available for those holding this data. The
use of this data for general applications may not be possible as it primarily resides with commercial

organisations.
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7. ASSESSMENT METHOD

Objective: to propose a complete and detailed product assessment method and a corresponding
classification for fire performance of products (kits) for fagades. This should be done on the basis of
the preferred option of the use of the BS 8414 series and DIN 4102-20 as the basis for the European
assessment methods and taking into account the results of the previous tasks.

The result will be of suitable quality and detail that it can be immediately introduced in harmonised
standards (by CEN Technical Committees) and in European Assessment Documents (by EOTA).

The basis of the present proposed method is to retain the existing standard test methods as
currently presented and to add additional testing criteria and configurations to the testing and
classification programme to support the delivery of the additional classification characteristics as
identified in table 7, in section 5.3, above.

This approach may enable some existing BS 8414 and DIN 4102-20 data to be maintained as part
of this approach.

Additional research will be required to develop the protocols and classifications for those
characteristics not currently covered by the BS 8414 and DIN 4102-20 standards as the data an
experience for these requirements under these test protocols does not currently exist. Appendix F
sets out the framework for the testing protocol.

7.1.  Review of field of application

The field of application shall include all products under Regulation EU 305/2011 which are today
submitted in obligatory facade testing in at least one Member State.

This task will also identify the field of application of the assessment method, orienting it towards a
direct field of application, but with a discussion of limitations with regards to extended field of
application developed. It is not the intention of the project consortium to propose criteria for
extended field of application. Consideration will be given here to the limitations of the medium fire
exposure method and the large fire exposure method and their relationship with national
regulations.

As no data or guidance was provided from any Member States as part of the project it has been
assumed that this is probably handled through expert judgement in each Member State, and no
written protocol currently exists.

Since there are many different types of fagade systems the field of application will be different. A
comparison can be made with fire doors, where there are different methods for the extended field
of application based on the type of fire door. The same procedure will probably be needed also for
fagades. The direct field of application shall include the possible changes to be made based on one
test, and which are more general. Some specific rules can be included for some specific types of
facade systems such as ETICS.

Proposal:

The field of application will be an important part of the methodology. It has not been possible
within the present project to propose the full field of application, since the scope of the
methodology is very broad. Some examples on the direct field of application are presented in the
assessment methodology.

Additional information will be sought as part of the round robin exercise.

7.2.  ldentification of scope of the assessment method

It was defined in the ITT that the assessment method should have as broad scope as possible.
Therefore, at present there are no limitations except that reaction to fire and fire resistance
covered by the EN 13501-series are not covered by this procedure. For some products, such as
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solar panels, it will be necessary to perform validation experiments to show whether the method is
applicable or not for these special products/systems.

Proposal:

There is presently no limit on which type of fagade system the methodologies are applicable for,
except that the fire resistance of curtain walling is covered by EN 13501-2. Although, it will be
necessary to validate the method for new types of fagcade systems. The classification will only be
applicable for the whole fagade system that has been tested, i.e. it will not be possible to classify
materials or details in the system.

7.3.  Factors affecting repeatability and reproducibility

This task will be to incorporate requirements to ensure repeatability and reproducibility in the
assessment method.

There are several factors that may affect the repeatability and reproducibility of the proposed
methods. The following factors have been identified as the most important to consider presently:

— Heat exposure to the test specimen
- Effect of environment

—  Fuel source and control options

— Measurement technique

- How well the method is described

A fundamental factor is the thermal impact on the test specimen, i.e. the heat exposure. If a
natural fire from wood cribs shall be used, it is important to define acceptable tolerances. This
governs timber species, density, moisture content, geometry of the sticks, and geometry and
placement of the wood crib in the fire room, as well as ventilation to the fire room. Also, the
environmental conditions (wind and temperature) can influence the heat exposure. For the
proposed assessment method, the tests most likely must be performed indoors. However, ambient
conditions, especially ventilation conditions of the room, e.g. incoming and outgoing air flows as
well as air velocity around the specimen will also be issues inside a room.

It will also be necessary to have measurements that show that the heat exposure is within certain
predefined limits.

Comment:
Further studies are needed to ensure that the proposed method, offers good enough
repeatability and reproducibility. There are several factors that must be studied, such as:

- Effect of ventilation conditions within the test building

- Tolerances needed for the fuel (the research community do not agree on the
repeatability of wood cribs, especially on the size needed for these types). Factors
affecting this are timber species, conditioning of the timber, density of the individual
timber sticks, dimensions of sticks, amount of timber, and the tolerances needed.

- Mounting of thermocouples. There is a disagreement on how to mount the
thermocouples in the best way, by drilling through the test specimen, or hanging
them from the outside. Both methods have pros and cons.

- How to measure the heat exposure need to be examined. There are several options
such as measurements with plate thermometers at defined heights above the
combustion chamber or measurement of mass loss of the fuel.
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7.4.  Preparation and elaboration of assessment method

This task presents a combination of all the previous subtasks, as well as the elaboration of the
work which was carried out in the previous tasks into a complete assessment method.

Each of the projects partners, having experience of development and application of facade
assessment methods as well as standardisation, have contributed to the preparation of this
document.

The projects partners are of the collective opinion that this way of working will result in a proposed
assessment method which has most of the quality and detail required to be immediately introduced
in harmonised standards (by CEN Technical Committees) and in European Assessment Documents

(by EOTA).

Result:

A document “Assessment of the fire performance of fagades” has been prepared, see Appendix
E. It has the form of a standard, and includes all headings needed. There is still some material
missing in the document, especially on the field of application. Furthermore, the method must be
validated especially with respect to the repeatability and the reproducibility. It is also necessary
to validate that the methods work for the large variability of facade systems, for example solar
panels and green facades.

Proposal:

A theoretical round robin will be essential after the Final Report of the present project has been
accepted, see chapter 9 and Appendix F. This round robin will show how well the assessment
document is written, i.e. if the participants interpret the document in a similar way. After the
theoretical round robin, the assessment method document can be improved.
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8. TECHNICAL REFERENCE

Objective: to elaborate the complete and detailed Technical Terms of Reference which contains all
necessary technical details to allow the Commission to conclude a contract for the realisation of the
round-robin programme; and to provide a detailed cost estimation of a short and efficient round-
robin programme to verify the repeatability and reproducibility of the finalised assessment method
proposed in Task 6.

8.1. Technical reference

This task is the collection of the technical reference document for the proposed assessment
method. It will be the combination of all the results of the work completed to date and the
reporting of the project results and background. The technical reference will include a sound
analysis of the findings of the project and will report on the projects conclusions as well as detailing
all background information for the assessment and classification methods.

In the first step of the project, all sub-contractors answered an enquiry. The questions asked are
presented in Appendix A. The answers (unedited) to these questions are collected in Appendix B,
Appendix C and Appendix D.

- Appendix B deals with the definition of facades.

- Appendix C deals with questions regarding additional requirements outside those of
reaction to fire and fire resistance.

— Appendix D deals with questions related to national test methods currently in use.

On March 22, 2017, a webinar was held giving the outline of the project. Some comments were
achieved after this webinar and those comments are collected in Appendix I (unedited).

On June 16, 2017, a first draft on the assessment method included within the progress report was
presented in Brussels for AGF and stakeholders.

On December 8, 2017, a first draft on the final report including the updating of the assessment
method was presented in Brussels for AGF and stakeholders.

The comments on the progress report and on the draft final report, and how these comments have
been handled, are presented in Appendix I.

The first draft on the assessment method was also sent to all sub-contractors and their comments
(unedited) and how it has been handled is presented in Appendix I.

8.2.  Round robin proposal

The present proposal on further studies is based on the development of the proposed test method
approach. Details of the Round robin (RR) can be found in Appendix F. In the case the alternative
test method would be considered, this proposal may need to be updated however the main part of
the test program is the same for both cases.

A RR is an inter laboratory test series carried out by at least two, independent laboratories, to
verify a test method or equipment. Since the outcome of this project is a test, evaluation and
classification process to assess fire performance of facades we suggest including the following parts
in a future project:
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— Part 1 - a theoretical round robin on the assessment method.
- Part 2 - investigation on different important aspects identified.
— Part 3 - a round robin on the medium- and large heat exposure test methods.

The aim of this proposed project is to provide professional input for the standardization work for
evaluating fire performance of fagades. An interlaboratory test program is crucial to show that the
proposed test method can be used as intended and meet regulatory needs whilst obtaining
acceptance of the test method within the member states. The outcome of the proposed project
would be a report.

The project is proposed to include three different parts, firstly a theoretical round robin on the
proposed assessment procedure in which a set-up and drawing will be made and a classification
performed on fictious data. This will show how well the procedure is written, and the results will be
used to improve the assessment procedure so the risk for individual interpretations is minimized.

Secondly initial testing is needed for some important factors that affect the repeatability and
reproducibility of the method. These factors are the effect of the environment on the test, the fuel
source, mounting technique for thermocouples and measuring technique for determination of the
heat exposure. These factors must be evaluated and fixed before the experimental round robin is
performed.

The third part of the project will be an experimental round robin to show robustness and
repeatability between tests done in different labs and member states. During this exercise it is also
proposed to invite the Member States to perform comparative tests with the current national test
method (on their own cost).



EUROPEAN COMMISSION

9. REPORTING AND MEETINGS

Objective: the reporting of the projects progress and outcomes; as well as liaison with the
commission services and the appointed Advisory Group Fire (AGF); as well as attending meetings

and reporting from meetings with the Commission.

9.1. Reporting

An inception report, a progress report and a draft final report has been submitted to EC.

9.2.  Project meetings

Table 13 outlines the physical meetings that have been held as well as the meetings that shall be
held with the Commission services and AGF. In addition to the meetings presented in the table the

project core group have weekly meetings over Skype.

Table 13. Outline of meetings

Meeting Anticipated Present
time (from day
of signature of
the contract)

Meeting purpose

— Commission services

Kick-off Jan 18, 2017 -~ Project core group Set-up of the project
meeting

Kick-off Jan 19, 2017 -~ Project core group Discuss project management
meeting leader and workplan

Identify any additional
information requirements
from the contractors side

Inception March 16, 2017 —  Project core group
report leader
meeting

— Commission services

Discuss the project inception
report

Discuss any issue or risk of
delay identified

Identify and resolve any
misunderstandings between
the parties involved

-~ Stakeholders

Project March 17, 2017 -~ Project core group Discuss obtained results
meeting Set-up of the next stage of
the project
Webinar March 22, 2017 -~ Project core group Presentation of project
leader outline

Meeting April 25, 2017 -~ Project core group
-~ Stakeholders

Discussion on project outline

Presentation of progress

Project April 25, 2017 -~  Project core group Discuss obtained results

meeting Set-up of the next stage of
the project

Project May 18, 2017 —~  Project core group Discuss obtained results

meeting

Set-up of the next stage of
the project

43




Meeting Anticipated Present Meeting purpose
time (from day
of signature of
the contract)
Progress June 16, 2017 Project core group Presentation and discussion
report Commission of the progress report with
meeting ommissio the Commission and the AGF
services
AGF Presentation of preliminary
insights and results
Presentation of
consequences of preliminary
results
Project July 10-11, 2017 Project core group Discuss obtained results
meeting Set-up of the next stage of
the project
Project September 20- Project core group Discuss obtained results
meeting 21, 2017 Set-up of the next stage of
the project
Draft final December 8, Project core group Presentation and discussion
report 2017 leader of the draft final report with
meeting - the Commission and the AGF
Commission
services
AGF
Final report Project core group Presentation and discussion
meeting leader of the final report with the
- Commission and the AGF
Commission
services
AGF
9.3.  Comment handling

The consortium has received comments from regulators/stakeholders/sub-contractors throughout
the project. All written comments have been assembled and handled with. All comments are
presented in Appendix I.

A webinar was held on March 22, 2017, and the comments achieved after the webinar are
presented in Appendix I.

A first draft on the assessment procedure was presented at the AGF meeting in Brussels on June
16, 2017. The draft assessment procedure was updated based on the comments received, and the
draft final report was presented at the AGF meeting in Brussels on December 8, 2017. All
comments given by AGF, stakeholders and EC are presented in Appendix I.

The draft assessment procedure was also sent to the sub-contractors and the comments on the

document are presented in Appendix I.
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10. RISK ANALYSIS AND RISK MITIGATION

A risk analysis on the current and future work is presented in table 14. The analysis is mainly
based on the proposed assessment method. Since the proposed method was introduced after the
draft final report had been published, on request from EC, it has not yet been circulated nor
commented by AGF, stakeholders or sub-contractors.

Table 14. Risk analysis and risk mitigation

Description of risk

Proposed risk-mitigation
measures

Current state

The assessment
method will not be
accepted

The proposed method as well as
the alternative method should be
sent to the Member States who
will give their opinion on the
alternatives. This should
preferably be done prior to the
next phase of the project.

It is clear from the comments
received that the opinion on the
content of the future harmonized
methodology varies considerably.
One opinion is that the DIN 4102-
20 and BS 8414 series shall be
kept in their present shape in
order to get the best possibility to
use historical data, and another
opinion is to develop a new
method with a clear and simple
classification system.

AGF, stakeholders and sub-
contractors have been involved in
the project and will in the future
be informed on the progress. Up
to date the comments received
has mainly been on the
alternative method.

The repeatability
and/or reproducibility
is not good enough

The main factors that may
influence are judged to be the fire
source and the environmental
conditions.

Limits on wind speed,
temperature and humidity can be
set.

Factors that may influence the
repeatability and reproducibility
have been identified.

More experimental studies are
needed in order to evaluate
whether wood cribs are good
enough, and to evaluate the
necessary tolerances on the
environmental conditions.

Regarding the fuel source the DIN
4102-20 have two different
options, wood cribs or gas burner.
It is of importance to control that
the results are equal independent
on the fuel used during these
tests.

It is also necessary to define
tolerances regarding the ambient
conditions when carrying out
tests.

The field of application
must be identified

If the field of application is too
restricted, the assessment
method may not be accepted by
the industry.

Collaboration with laboratories,
authorities and industry will be
needed to define the field of
application.

Very little information has been
delivered from the sub-
contractors.
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The cost for producers
may increase

A cost-benefit and economic
impact studies on the construction
market can be made, considering
the possible application measures.
In one hand the cost may
increase for industry which
considers only its national market.
In another hand for industry
considering the European market,
the cost should decrease since
national tests will not have to be
repeated.

No studies on the impact with
respect to costs have been made.

May the fire safety
level of such test
method be increased
or decreased,
compared to existing
facade test method?

In the present document it is
considered that at least for the
large heat exposure the selected
combination of fuel and
ventilation parameter are either
larger or comparable to those
applied by national method.

In addition, this method aims to
cover all potential weak points
identified by the experience of EU
countries like opening detailing,
junction, falling parts, etc.

Further experimental studies
could be included in the next
phase of the project, e.g. in the
frame of the Round Robin, to
compare fire safety levels
between national method and
future method.

Accounting historical
data gained acc. to
national test methods

The way to treat historical data
for facade is the same as what is
done for other products.

Some input data useful to treat
such issue can come from the
Round Robin phase especially if
solutions tested nationally are
retested, to assess for instance
the safety level of the current
method.

Proposed classification
does not fulfil all
Member States needs

Communication about basis of
classification and performance of
specimens with AGF to ensure
that Member States needs are
fulfilled

Ongoing process

There are several bodies that will be affected by a new assessment system, i.e. regulators, industry

and laboratories. Since the request is different for the different bodies compromises must be done,
probably by all bodies. This will be the main challenge within the project.

The present report is focusing on keeping the BS 8414 and DIN 4102-20 methods in their original
shape, and to add optional measurements for characteristics that are regulated but not covered by

the methods. In addition, an alternative method is included in the report in Appendix G, which goes

a step further and merges the two methods into one. This option would give one test method and a
simple classification system. In table 15 are the advantages and disadvantages listed for both the
proposed method as well as for the alternative method.
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Advantages

Table 15. Advantages and disadvantages with the proposed and alternative methods.

Disadvantages

Historical data can be used for those
MS using the BS and DIN methods (in
four countries), but there most likely
will be stricter limitations on the
environmental conditions (tests must
be done indoors) the use of historical
data can be difficult

Easy work to make the methods into
standards since they already exist

Only a limited number of countries can
use historical data

Difficult to get acceptance by the MS
(it did not succeed in the EOTA work)
More tests will be needed

The classification system will be
complicated - a lot of comments were
achieved that this classification system
is too complicated

Increase the work for regulators and
industry due to the complexity of the
classification system, interpretation of
data in relation to the development of
potentially new legislation and
products

The large fire exposure test will not
cover the medium fire exposure test

Alternative assessment procedure

Advantages

Disadvantages

Minimized the number of tests (one
successful test can cover all
regulations in Europe)

Easier to get acceptance by the MS
The large fire exposure test also covers
the medium fire exposure test (limits
the test burden for industry), and
potentially also the external fire
exposure

Simple classification system

The test methods will be upgraded with
the current knowledge on facade
testing

The use of historical data may be
limited

More work is needed to ensure the
repeatability and reproducibility of the
test methods
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11. CONCLUSIONS

11.1. Test method
11.1.1. Fire scenario

Both DIN 4102-20 and BS 8414 series are based on a fire scenario where an initial fire starts in a
room and exits through a window opening. The fire is simulating a flash over fire in the
compartment. The difference between the DIN 4102-20 and BS 8414 series is that in the DIN
4102-20 a downscaling of the fire load and test rig has been undertaken.

Proposal: Two fire scenarios are proposed, as prescribed in BS 8414 series and DIN 4102-20,
represent a fire exit through a window opening from a room with a fully developed fire.
Although fire from outside is a completely different fire scenario it seems possible that the BS
8414 test series can cover external fires up to a certain fire load.

11.1.2. Size of test rig

The size and geometry of test rigs used in the Member States varies to a large degree. It has been
judged that a height of the test sample above the lintel of the combustion chamber of 6 m will
cover the requirements in the Member States.

Proposal - Proposed test method: The BS 8414 and DIN 4102-20 test rigs are kept as they
are. If falling parts/burning debris is to be assessed the complete rig needs to be uplifted, or
extended, at least 0.5 m to ensure that the radiation from the combustion chamber not affects
the material falling down during the test.

Proposal - Alternative test method: The width and height of the main face and the wing is
3.5x 7m and 1.5 x 7 m for the medium fire exposure and 3.5 x 8 m and 1.5 x 8 m for the
large fire exposure. Since the height from the floor to the lintel of the combustion chamber is
different in the two methods, 1 m for the medium fire exposure and 2 m for the large fire
exposure, the heat exposed area will be the same for the two methods. In addition, the
complete rig needs to be uplifted, or extended, at least 0.5 m to ensure that the radiation from
the combustion chamber not affects the material falling down during the test.

11.1.3. Fuel and combustion chamber

Since different amounts of fuel, type of fuel, shape of combustion chamber, and ventilation
conditions are used, and very limited data is available on the heat exposure to the test specimen, it
is not possible to compare the different test methods. Therefore, it has been chosen to keep the
heat source and all specifications around it as it is in BS 8414 series and in DIN 4102-20.

Proposal: Both the medium and large exposure tests are proposed to use wood cribs and
combustion chambers as defined in DIN 4102-20 and BS 8414.

11.1.4. Secondary opening

In some national test methods are details such as windows or detailing around window openings
included and assessed. It is therefore proposed to include a secondary opening in the test method
to evaluate the detailing of the facade system around openings. In the proposal the secondary
opening is moved towards the edge of the main face of the test specimen. This is done in order to
be able to evaluate the fagade with and without secondary opening during the test. This has not
yet been verified and needs to be examined during the next step of the project.

Proposal - Proposed test method: A secondary opening may be included in the test set-
up, to assess the mounting and behaviour of the facade system around openings. The
secondary opening is optional in the proposed test method.

Proposal - Alternative test method: A secondary opening shall be included in the test set-
up, to assess the mounting and behaviour of the facade system around openings. This
secondary opening is mandatory in the alternative test method.
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11.1.5. Junction between fagade and floors

In some national test methods are also details such as the junction between floor and fagade included and
assessed. It concerns only the fagade systems installed directly connected to floors of a building. It is therefore
proposed for these specific fagade systems to include a junction in the test method in order to
evaluate the risk that the fire goes through the junction.

Proposal — Proposed test method: For concerned facade systems, a specific adaptation of
the combustion chamber ceiling is done in the test. This measurement and classification is
optional.

Proposal — Alternative test method:
For concerned facade systems, a specific adaptation of the combustion chamber ceiling is done
in the test. This measurement and classification is optional.

11.1.6. Measurement of fire spread

The methods used to evaluate the fire spread in and on the facade system is different in the
Member States. The main methods used are visual observations during and after the fire test and
temperature measurements at different locations on the test sample. Visual observations shall be
avoided as far as possible for measures used for the classification. Measured values give a much
better repeatability and reproducibility.

Proposal - Proposed test method: Both BS 8414 and DIN 4102-20 are kept as they are.

Proposal - Alternative test method: A method for determination of flame spread, both
vertical and horizontal, is proposed. The method is based on temperature measurements with
thermocouples. It is similar as the ones used in BS 8414 and DIN 4102-20, but not exactly the
same. The positions of the thermocouples have been altered to some extent. For the
assessment of horizontal flame spread has thermocouples been introduced to replace visual
observations.

11.1.7. Test time

The time of the fire exposure to the test specimen varies from around 15 minutes up to 45 minutes
in the Member States. Furthermore, in some countries is also an additional time used, after the fire
source has been extinguished.

The MSZ 14800-6 has a longer duration compared to the proposed methods, as well as the
German external fire test method. Two methods have a shorter duration, SP Fire 105 and ISO
13785-2. It would be possible to have both longer and shorter fire exposure times, but that would
lead to more classes in the classification system. It has been decided to keep the classification
system as simple as possible, based on the comments achieved during the project, and therefore
has only the durations given in BS 8414 series and DIN 4102-20 been kept.

The test time is different in the BS 8414 series and the DIN 4102-20 method. Also, the starting
time of the test is different.

Proposal - Proposed test method: Test times remain as they are in the BS 8414 series and
the DIN 4102-20 method.

Proposal - Alternative test method: Only one test time is proposed for the large scale and
the medium scale test. The heat exposure from the combustion chamber will be 22 for the
medium exposure or 30 minutes for the medium exposure, after the start time. After this time
the fire in the combustion chamber will be extinguished, and an additional 30 or 38 minutes
of observations and measurements will be made, i.e. a total test time of 60 minutes after the
test time has been reached. This needs to be addressed in the coming studies and preferable
result in a transparent system where the same procedures and times are used.
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11.2. Performance criteria
11.2.1. Fire spread
Proposal — Proposed test method:

Vertical fire spread medium fire exposure (DIN 4102-20)

The vertical fire spread is determined with both visual observation of flames and thermal flame
spread (temperatures of thermocouples).

e No thermocouple positioned at the horizontal classification level at 3.5 m above the
combustion chamber for the medium fire exposure test, shall indicate a temperature of
more than 500 °C at any instance during the test time of 60 minutes after the test
start.

e There should be no burned damage to the specimen 3.5 m or more above the
combustion chamber.

e There should be no continuous visual flaming for more than 30 s, 3.5 m above the
combustion chamber.

e At no time must there be visual flames at the top of the specimen.

Vertical fire spread large fire exposure (BS 8414 series)

Failure due to external and internal fire spread is deemed to have occurred if the temperature
rise above Ts of any of the external thermocouples at level 2 exceeds 600 °C for a period of at
least 30 s, within 15 minutes of the start time, t.

Where system burn-through occurs so that fire reaches the internal surface, failure is deemed
to have occurred if continuous flaming, defined as a flame with a duration in excess of 60 s, is
observed on the internal surface of the test specimen at or above a height of 0.5 m above the
combustion chamber opening within 15 min of the start time, ts.

Horizontal fire spread medium fire exposure (DIN 4102-20)

At no time there must be flames at the edge of the specimen. Lateral flame spread must not
exceed 90 seconds after the fire source has been extinguished.

Horizontal fire spread large fire exposure (BS 8414 series)

The test specimen must be kept on the test rig for 60 minutes, and during that time the
horizontal fire spread shall not reach the edge of the test specimen.

Proposal - Alternative test method:
Fire spread on and in the facade system shall be assessed. Fire spread in both vertical and
horizontal direction shall be assessed. The fire spread is assessed through temperature

measurements at different locations on and inside the test specimen.

Vertical fire spread (large fire exposure)

No thermocouple positioned at the horizontal classification levels (4.5 m and 5.9 m) shall
indicate a temperature rise greater than 500 K over a period of 30 seconds during the test
frame time of 60 minutes after the test start time.

Horizontal fire spread (large fire exposure)

No thermocouple positioned on the classification vertical lines located at 2.75 m from the
corner on main face and at 1.45 m from corner on wing shall indicate a temperature rise
greater than 500 K over a period of 30 seconds during the test frame time of 60 minutes after
the test start time.
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Vertical fire spread (medium fire exposure)

No thermocouple positioned at the horizontal classification levels (4.5 m and 5.9 m) shall
indicate a temperature rise greater than 500 K over a period of 30 seconds during the test
frame time of 60 minutes after the test start time.

Horizontal fire spread (medium fire exposure)

No thermocouple positioned on the classification vertical lines located at 2.75 m from the
corner on main face and at 1.45 m from corner on wing shall indicate a temperature rise
greater than 500 K over a period of 30 seconds during the test frame time of 60 minutes after
the test start time.

Notel: The performance criteria on flame spread, i.e. the temperature level when the test is
deemed to have failed, needs to be examined in the next project.

Note 2: In this proposal of the alternative test method is a temperature rise limit set to 500
K, but this may be changed based on data from the round robin project.

11.2.2. Falling parts and burning debris/droplets

The following performance criteria have been suggested as a starting point. In the present proposal
the failure criteria are based on current regulations and comments received throughout the project.
It is known that other failure criteria are used in some Member States.

Proposal - Proposed test method: Falling parts and burning debris shall be monitored
throughout the complete test duration. Falling parts include all solid or liquid material falling
from the test specimen. They are assessed by visual observations, until a suitable
measurement technique is available. The general criterion is that falling parts shall not be a
risk for the evacuation, the rescue personnel nor the fire brigade.

The following performance criteria shall be recorded:

e No part larger than 1 kg and 0.1 m? — (class F1)

e No part larger than 5 kg and 0.4 m? — (class F2)

e No burning particle at all - (class DO)

e Limited duration burning debris < 20 s - (class D1)

Both falling parts and burning particles/droplets are to be assessed during the test frame time
of 60 minutes after the test start time.

Proposal - Alternative test method: Falling parts are limited to a maximum of 1 kg and an
area of 0.1 m? for each individual piece.

More than a few drops (maximum 10) of melted burning material from the test specimen which
continues to burn on the floor > 20 seconds are not allowed. Each spot with burning material

cannot exceed a diameter of 50 mm.

Small pieces of charred wood which falls down and continues to burn or glow is acceptable
until it reaches the amount given for burning droplets above.

Material (solid or liquid) which does not burn when falling down and is below the definitions on
size and weight above but starts to burn after it has fallen to the floor is accepted.

11.2.3. Junction between facade system and floor

Some Member States assess the connection between facade and floor within the test. This has
been included in the proposed methodologies, although as optional.

Proposal - Proposed test method: When examining the junction between facade and floor
thermocouples shall be mounted on the unexposed side of the joint. Observations with respect
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to continuous flaming shall also be done. Failure occurs when either of a temperature rise of
180 K or continuous flaming of more than 10 seconds occurs.

Proposal - Alternative test method: When examining the junction between facade and
floor thermocouples shall be mounted on the unexposed side of the joint. Observations with
respect to continuous flaming shall also be done. Failure occurs when either of a temperature
rise of 180 K or continuous flaming of more than 10 seconds occurs.

11.3. Classification

In the proposed methodologies are there large differences between the proposed and the
alternative versions. The proposed test method has been optimized on the use of historical data
which has the drawback that the classification system will be more complicated.

The alternative test method on the other hand has been optimized to get as few classes as
possible, i.e. to have a very simple classification system.

Classification in the proposed test method
The classification system contains six different characteristics that may be included in the
classification, see table 16. Only the heat exposure is mandatory, all other characteristics are

optional.

Table 16. Proposed classification system - Proposed test method

Feature Classification | Comment
Heat exposure LF, MF LF when a large size fire has been used
MF when a medium size fire has been used
Junction J Junction between fagade and floor
Secondary w If secondary opening was present and the test successful
opening
Smouldering S If smouldering has been considered and the test is successful
Falling parts F1, F2 If falling parts have been considered and the test has been successful
e F1: No part larger than 1 kg and 0.1 m2
e F2: No part larger than 5 kg and 0.4 m?2
Burning debris DO, D1 If burning debris have been considered and the test has been

successful

e DO0: No burning debris at all
D1: Limited duration burning debris < 20 s
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The following classes are available for the different fire exposure levels:

LF ] W F1 DO

NPD | NPD | F2 D1

NPD | NPD

36 different combinations

MF S F1 DO

NPD | F2 D1

NPD | NPD

18 different combinations

For instance, facade systems tested to BS 8414 historically may be classified as LF-NPD-NPD-NPD-
NPD, and a fagade system tested to DIN 4102-20 may be classified as MF-S-NPD-NPD as long as
the test was performed by an accredited laboratory, in an enclosed environment. Note that all
NPD’s cannot be changed to any other options.

Classification in the alternative test method
A general comment on the classification was that a simple system, with as few classes as possible,
is desirable. It is judged that the classification system presented in table 17.

Table 17. Proposed classification system

Heat exposure Classification | Comment
Large heat exposure LS1 Fulfilling requirements on flame spread and falling parts
LS2 Fulfilling requirements on flame spread, but not falling
parts
Medium heat LS3 Fulfilling requirements on flame spread and falling parts
exposure LS4 Fulfilling requirements on flame spread, but not falling
parts

Some classes in the system will also cover other classes as follows:

— A classification in class LS1 also cover classes LS2, LS3 and LS4
— A classification in class LS2 also cover class LS4

— A classification in class LS3 also cover class LS4

11.4. Assessment method

Two different documents, both named “Assessment of the fire performance of fagades” have been
prepared. The proposed assessment method is presented in Appendix E and the alternative
assessment method is presented in Appendix G. They both have the form of a test standard, and
includes all headings needed to enable this to be presented to CEN for development. For the
methods to be robust and accepted by CEN and end users they must be validated especially with
respect to the repeatability and the reproducibility. It will be necessary to validate that the
methods across the wide range of fagade systems used and must be suitable for emerging
technologies such as solar panels and green facades.

The section relating to the field of application contains details of the principles but without the data

and experience from the validation program for the proposed test method we cannot fully draft this
section.
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11.5. Future work

The survey of Member States found that in many cases there is no requirement to have a
classification on the fagade fire performance, and therefore it is important that in the system for
CE-marking the option to declare No Performance Determined (NPD) is included.

The Member States with additional requirements and national test methods should be invited to
compare their test methods with the proposed ones within the round robin project. This would be
of great value to get acceptance for the method to be proposed in the future.

The field of application will be an important part of the methodology. It has not been possible
within the present project to propose the full field of application, since the scope of the
methodology is very broad. Some examples on the direct field of application are presented in the
assessment methodology.

There is presently no limit on which type of facade system the methodologies are applicable for,
except that the fire resistance of curtain walling is covered by EN 13501-2. It will be necessary to
validate the chosen method for new types of fagade systems. The classification will only be
applicable for the whole facade system that has been tested, i.e. it will not be possible to classify
materials or details in the system.

Further studies are needed to ensure that the selected method has good enough repeatability and
reproducibility. There are several factors that must be studied, such as:

Effect of environment (especially wind speed and direction)

Tolerances needed for the fuel (the research community do not agree on the
repeatability of wood cribs, especially on the size needed for these types). Factors
affecting are timber species, conditioning of the timber, density of the individual timber
sticks, dimensions of sticks, amount of timber, and the tolerances needed.

Mounting of thermocouples. There is a disagreement on how to mount the
thermocouples in the best way, by drilling through the test specimen, or hanging them
from the outside. Both methods have pros and cons.

Measurement of heat exposure to the test specimen. It is important that the heat
exposure can be reported after a test. There are different options such as
measurement of temperature with plate thermometers pointing towards the fire, heat
flux gauges measuring the radiation or mass loss measurement of the fuel source. A
suitable method needs to be developed and validated.

External fire. In some Member States is the externa fire scenario used. It may be that
the proposed method would work well also for external fire, but this needs to be
validated.
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APPENDIX A — QUESTIONS TO SUB-CONTRACTORS

The following questions were sent to all sub-contractors.

1.

w

10.
11.
12.
13.

14.

15.

16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

26.

27.

28.

29.
30.

What country are you responding for? Please note that we are gathering only one response
per country and so the accuracy of the information provided is crucial.

A working definition for facades is: "A complete external wall construction of any type
(massive wall or curtain wall...etc) or constitution (masonry, combustible material...Etc)."
Does this definition adequately cover any national definition according to your building
regulations? If it doesn't, please provide a suitable definition according to your national
regulations.

Are there regulations governing the fire performance of facades in your country?

Does the national fire or building regulations include reaction to fire classifications,
according to EN 13501-1?

Does the national fire or building regulations include fire resistance classifications,
according to EN 13501-2?

Are there any additional requirements for the fire performance of facades which are
mandatory according to your national fire or building regulations and which are not covered
by either reaction to fire or fire resistance classifications?

Which standards or regulations detail the additional requirements for the fire performance
of facades according to your national fire or building regulations (please list all that apply)?
Which additional requirements are detailed in these standards? Please provide answers for
all building classes which are subject to these additional requirements according to your
national fire or building regulations. Please also describe how these requirements are
fulfilled according to the standard.

Please provide the name of the official reference document for the test method.

Describe the scope of the test method

Describe the direct field of application of the test method

What is the intended scale of the test method?

What is the configuration of the test method? E.g. is it a single vertical wall or is there a
wing adjacent to the main panel?

Please describe the test rig in the method (e.g. number of storeys above the fire
compartment, are there windows defined?).

Describe the combustion chamber used in the test method (dimensions, opening
dimensions, ventilation).

What are the dimensions of the windows in the upper levels, if these are present?

What fuel is used in the test? Please also detail the amount of fuel and the configuration.
What duration does the test last for?

Is there a requirement to extinguish the fire at the end of the test?

Please describe how this extinguishment is carried out.

How do you start the fire in the test method?

Is there a requirement to control the temperature in the combustion chamber or at other
control points (please give details)? If so, how is this achieved?

Are there any specific requirements regarding the test specimen, i.e. should it be as in
practice with all detailing, cavity barriers, windows?

Can the test be performed outdoors? If so, what requirements are there on the weather
conditions?

What requirements exist in the test method for conditioning of the test specimen prior to
the test?

Are there any requirements to measure moisture content of the material in the test
specimen or other material properties before the test (give details)?

What instrumentation is used in the test?

What are the main observations made during the test?

What are the main observations made after the test?

What are the failure criteria of the test?
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31. Is there a prescribed calibration procedure?
32. E-mail address:
33. Other comments:
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APPENDIX B — DEFINITION OF FACADE

Country

Definition

Austria

Only the cladding of an outer wall (e.g. with ETICS, ventilated fagades, non-
ventilated facades and so on)

Belgium

Not completely: An external wall construction of any type (massive wall or
curtain wall...etc) or constitution (masonry, combustible material...Etc) without
any loadbearing function

Bulgaria

Yes

Croatia

There is no official definition of the fagades in the Croatian regulative but the
requirements are set upon cladding of the outer wall (ETICS and ventilated

Cyprus

facades).

Czech
Republic

There is no specific definition of the term "facade" in fire safety regulations and
standards. The term is usually used in connection with visible surface of
external walls, systems of claddings od external walls (e.g. ETICS, ventilated
facades), and curtain walling

Denmark

No definition of fagades is given in the present version of the Danish Building
Code but the suggested definition seems applicable. The Danish Building Code
only uses the terms "external wall" and "fagade" in non-fire related chapters.
No definitions are given. Requirements on reaction to fire related to the external
walls are assigned to "external surfaces" or "internal surfaces". Requirements
on resistance to fire are not described specifically for the external walls but
generally for the building as a whole. However, the proposed definition could be
clarified to note that the facade includes windows.

Estonia

Yes

Finland

No national definition. Proposed definition is suitable.

France

Yes

Germany

No, term fagade is not defined in German building regulations.
In German building regulations exterior wall (load bearing and non-load
bearing) is defined and cladding of the exterior wall (*AuBenwandbekleidung”)

Greece

Yes

Hungary

This definition fully covers our definition of facades (Not these words are used).

Iceland

Yes

Italy

The definition must necessary cover, according the Italian standard document,
also the double skin fagades (ventilated fagades). Instead of “wall construction”
we suggest to indicate “vertical or almost vertical external envelopment of the
building” and then we suggest the following definition:

"A complete vertical or almost vertical external envelopment of the building
(massive wall or curtain wall, double skin fagades, ventilated fagades etc) or
constitution (masonry, combustible material...Etc)."

Latvia

Yes

Lichten-stein

No definition existing

Lithuania

Yes

Luxembourg

Yes

Malta

Netherlands

The Dutch Building Decree 2012 uses the term 'External separating structure'
which has the following definition: structure separating an enclosed space in a
building accessible to persons from the outside air, ground or water, including
parts of other structures connected to that structure insofar as those parts
affect the compliance of the separating structure with a regulation laid down
under or pursuant to this Decree. Regarding reaction to fire the facade falls
within the category 'Outer surface’, which is defined as a side of a structural
component which adjoins outdoor air. Regarding resistance to fire the
regulations depend heavily on national standards NEN 6068 and NEN 6069. NEN
6068 uses the following definition for a fagade: a separating structure adjoining
the outdoor air, of which the smallest angle between the outward pointing
normal and the above pointing vertical is equal to or smaller than 90° and
larger than 25°. NEN 6069 speaks of external walls as the overall definition but
also uses the term facades (which are both not specified further).

Norway

Yes

Poland

Yes
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Country

Definition

Portugal According to our national legislation, a facade is defined as each of the apparent
faces of the building, constituted by one or more outer walls directly related to
each other (Decreto Regulamentar n.© 9/2009, de 29 de Maio).

Republic of Yes

Ireland

Romania Yes

Slovak There is no definition of term “facade" in SK regulation: We use term external

republic wall and its surface treatment (cladding).

Slovenia In our national regulative the definition of fagade is not very strict but generally
understood as outer layers (decorative and sometimes functional) on the
external wall without loadbearing construction

Spain Yes

Sweden The Swedish building code discuss “outer wall”. The full outer wall does have a
fire demand.

Switzerland The Swiss fire protection regulations distinguish between "External wall
construction" and "External wall covering system".

External wall construction = external wall construction of any type including all
its layers.

External wall covering system = the outer layers of the external wall
construction which are decisive for the external spread of fire.

UK Yes
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APPENDIX C — ADDITIONAL REQUIREMENTS

resistance and
other
requirements to
be

met in the event
of a fire (OG
29/2013,
87/2015)

resistance and other
requirements to be met in
the event of a fire (OG
29/2013, 87/2015)
specifies requirements to
external wall cladding
systems (ETICS systems
and ventilated systems) in
the form of reaction to fire
properties.

For buildings with height
up to 22 m divided into
separate fire
compartments,
combustible external wall
claddings and/or thermal
insulations should be
interrupted with the
incombustible materials
(materials with reaction to
fire classes Al or A2-s1,
d0) at the borders of fire
compartments. These
interruptions should be
executed vertically and
horizontally in different
lengths (from 1 to 5 m)
depending on the location
on the building.

For buildings with height
up to 22 m considered as
one fire compartment,

Country | Regu- | Addi- | Reference What are the additional | Test method
lation | tional requirements
reg.
Austria Yes Yes OIB-guide line 2 Limitation of fire spread ONORM B 3800-5
along and inside the
facade and limitation of
downfall from the fagade
that can harm evacuating
people or fire brigade. For
buildings with more than 4
floors above ground. This
can be tested with test
according to ONORM
B3800-5.
Belgium Yes Yes ARRETE ROYAL Sprinkler as alternative None
DU 7 JUILLET way for specific case
1994 FIXANT LES
NORMES DE
BASE EN
MATIERE DE
PREVENTION
CONTRE
L'INCENDIE ET
L'EXPLOSION,
Bulgaria Yes No
Croatia Yes Yes Ordinance on fire | Ordinance on fire None

The aforementioned
Ordinance does not
recognize the full-
scale tests as a
mean to prove
behavior of fagades
systems in case of
fire.
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Country

Regu-
lation

Addi-
tional
reg.

Reference

What are the additional
requirements

Test method

combustible external wall
claddings and/or thermal
insulations should be
interrupted with the
incombustible materials
(materials with reaction to
fire classes Al or A2-s1,
d0) in the form of lintel
protection around the
openings and belts over
the whole perimeter of
buildings in each two
storeys.

For ventilated facades,
requirements concern
interruptions at the
location of each two
storeys in the form of the
reactive or intumescent
barriers, steel sheet
barriers etc.

For high rise buildings
(height more than 22 m):
external wall claddings
and/or thermal insulations
should be incombustible
according to HRN EN
13501-1.

Cyprus

Czech
Republic

Yes

Yes

CSN 73 0810 Fire
safety of
buildings:
General
requirements

For buildings 12m-22,5m
high:

1) 900mm horizontal
barrier made of A1/A2
products at each floor and
max 1m above the ground,
and 250mm barriers
around ventilation
openings, electric
switchboxes

Any alernative solutions to
1) must be tested to CSN
ISO 13785-1 so that there
is no spread of flame
above 0,5m at 100kW
during 30 min (national
Annex to CSN ISO 13785-
1 specifies additional
measurements and
criteria).

2) 1,5m wide vertical
barrier made of A1/A2
products both sides around
external stairs and
balconies used as escape
routes, and all the way
below such escape routes.
3) passages to be cladded
with A1/A2 products

ISO 13785-1
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Country | Regu- | Addi- | Reference What are the additional | Test method
lation | tional requirements
reg.

4) bottom faces of
balconies above certain
size to be cladded with
A1/A2 products

5) Uninsulated lightning
conductors: walls to be
cladded with A1/A2
products 250mm both
sides

6) 900mm wide vertical
barrier made of A1/A2
products between adjacent
buildings

7) Windows of internal
escape routes to be
cladded with A1/A2
products min 1,5m around
in all directions

Any alernative solutions to
2)-7) must contain min
25mm thick layer of A1/A2
surface layer and be tested
to CSN ISO 13785-1 so
that there is no spread of
flame above 0,5m at
100kW during 30 min, and
to ISO 13785-2 so that
there is no loss of integrity
of the surface layer and
lower than ignition
temperature of
combustible layers
beneath at 3MW for
30min. The same
requirement applies if an
additional ETICS is applied
over existing combustible
ETICS at these places.

Calorific potential must be
calculated for insulation
products thicker than
200mm other than A1/A2

Denmark | Yes Yes "Eksempelsamlin | See Swedish answer. SP Fire 105
g om
brandsikring af
byggeri 2016",
2nd revised
version 2016
including
appendix from
July 1.

Estonia Yes No
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Country | Regu- | Addi- | Reference What are the additional | Test method
lation | tional requirements
reg.
Finland Yes No No additional None Optional test
requirements. method
Possibility to Tekniikka opastaa
prove the fire 16 (Engineering
performance of guidance 16),
fagade. "Kerrostalojen
lisdlammodneristeen
paloturvallisuus
korjausrakentamises
sa” (Fire safety of
extra thermal
insulation in
reconstruction),
2001, published by
SPEK
France Yes Yes regulation for Requirement regarding fire | LEPIR 2 (local
public-access spread through facades expérimental pour
building (ERP) (external surface but also incendie réel a deux
arrété du 24 mai | through cavity, facade niveaux)
2010 (JO du floor-junction.)
06/07/10) Requirements are fufilled
regulation for by using rules based on
High Rise building | available combustible
(IGH) Arrété du mass calculation and
30 décembre technical arrangement
2011 about installation (C+D
Home and rules).
dwelling buildings | When thise rules cannot be
(Habitations) matched, a test acc. to
arrété du national test standard
31/01/86 modifié | LEPIR 2 is required
Labour code
(code du travail)
Technical
Instruction for
facades (IT 249)
Fire requirement
for glazed
facades (Arrété
du 10 septembre
1970 Amended
in 2013)
Germany | Yes Yes The recent imple- | For buildings with low E DIN 4102-20,

mented Adminst-
rative regulation
(Verwaltungsvors
chrift VV TB A
2016) regulates
under A 2.1.5 the
exterior walls and
the claddings of
exterior walls.
For claddings to
be classified as
low flammable
(according to VV
TB A 2016) a
reaction-to-fire
test according to
DIN EN 13501-1

height (up to 7 m, building
class 1, 2 and 3 according
to German building code):
no additional
requirements; all require-
ments are according to
DIN EN 13501-1 and-2.
For buildings up to 22 m
(building classes 4 and 5
according to German
building code): additional
requirements: systems
have to be tested
according to DIN 4102-20
and for ETICS with EPS
insulation additionally have
to be tested according to

Erganzender
Nachweis flr das
Brandverhalten von
AuBenwandbeklei-
dungen
(Complementary
reaction-to-fire test
for claddings of
exterior walls)
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Country | Regu- | Addi- | Reference What are the additional | Test method
lation | tional requirements
reg.
for each technical regulation A
component has 2.2.1.5 (fire from outside
to be passed and | the building). For high rise
a DIN 4102-20 buildings (height more
test for the than 22 m): no additional
system has to be | requirements (need to be
passed. For non-combustible,
ETICS with EPS according to DIN EN
as insulation 13501-1 /-2). For
material buildings with special use
additionally sys- (Sonderbauten) additional
tems have to requirements can be
pass the test mandated by German
according to building authorities.
Technical regu-
lation A 2.2.1.5
(Fire from
outside the
building,
representing bur-
ning waste
containners). For
exterior walls
with systems
with cavities
(over more than
one storey) the
Technical
regulation A
2.2.1.5 applies.
This regulation
gives
constructive
measures for fire
barriers in the
cavity.

Greece Yes Yes There are no There is no standard The standard
relevant available. The additional EN13823 (SBI test)
standards, the requirements refer to the is used, there is no
additional allowed area of openings specific "facade test"

regulations refer
to the allowed
area of openings
over the total
facade area.

over the total fagade area
and are valid only for
"large" buildings, where
the expected population is
larger than 1000. The
requirements are as
follows:

- Distance (fagade to next
building): < 3 m, Fraction
of openings area: <15%

- Distance (fagade to next
building): 3-5 m, Fraction
of openings area: <25%

- Distance (facade to next
building): 5-10 m, Fraction
of openings area: <50%

- Distance (facade to next
building): > 10 m, Fraction
of openings area: <80%
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Country | Regu- | Addi- | Reference What are the additional | Test method
lation | tional requirements
reg.

Hungary Yes Yes MSZ 14800- According MSZ 14800- MSZ 14800-6:2009
6:2009 Fire 6:2009 we can classify the | Fire resistance tests.
resistance tests. fire propagation limit Part 6: Fire
Part 6: Fire (Th=0, Th=15 min; Th=30 | propagation test for
propagation test min; Th=45min.) Our fire building facades
for building regulation gives instruct-
facades tions about the

requirement of a certain
building (depending the
height, materials, risk
classes etc.)
Iceland Yes No
Italy Yes Yes “Technical 1) As alternative measures | No official standard

guideline for
determining the
fire safety
requirements of
facades in civil
building", issued
by Italian
Minister with

Circular Letter n.

5043 of 15 April
2013. It's a
normative
document of
voluntary
application,
referred to
buildings with a
“fire height”
greater than 12
meters, that
completely
governs fire
performances of
facades

for double skin fagades,
automatic extinguishing
system positioned inside of
the two walls, commanded
by appropriate fire
detection system present
at each floor of the
building. The dispensing
devices, located above
each floor, must be
directed towards the
internal wall of the fagade.
In such cases Glass
elements of the fagade
(curtain walls) must be
“tempered” and provided
with treatment “HST”
(Heat Soak Test);

2) No requirements of fire
resistance are provided for
the elements of the facade
that belong to
compartments in which the
value of the fire load
density* is lower than 200
Ml/m2;

3) No requirements of fire
resistance are provided for
the elements of the fagade
that belong to
compartments in which the
value of the fire load
density* is greater than
200 MJ/m?, if they are
provided with an
automatic extinguishing
system;

4) In the case in which the
facades are composed of
brittle materials or
materials that, in case of
fire, may lead to breakage
and chipping parts minute,
it must be ensured that
the landings of escape
routes and safe places
outside are protected from
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Country

Regu-
lation

Addi-
tional
reg.

Reference

What are the additional
requirements

Test method

the fall of the parts of
facade.

The design of the system
of exodus must necessarily
take into account the
difficulty of access to the
building from the outside,
in case of fire, by the
rescue teams. However,
it's possible to insert
windows that must be
easily opened by the
rescue teams from the
outside, in compliance with
the accessibility
requirements of the fire
brigade means.

5) The use of the cavity
(double skin facades) by
the occupants for the
purpose of evacuation is
prohibited.

Latvia

Yes

No

Lichten-
stein

Yes

Yes

See Switzerland

See Switzerland

See Switzerland

Lithuania

Yes

No

Luxem-
bourg

Yes

No

Malta

Nether-
lands

Yes

No

Norway

Yes

Yes

The building
regulations
TEK10 (Regula-
tions on technical
requirements for
building works
from 2010) are
performance
based, and
examples of
acceptable
performance are
given in the gui-
delines (called
VTEK 10). New
building
regulations will
be issued in
Norway during
2017, but there
will probably not
be introduced
any Changes
regarding fire
performance of
facades.

The guidelines to §11-9 in
TEK10 specifies
requirements to external
fagade systems used as
additional insulation on
outer walls. Insulation that
do not satisfy class A2-
s1,d0 can be used as
external additional
insulation on outer walls
except in building class 3
(e.g. high buildings) and in
risk class 6 (e.g. hospitals,
hotels, care homes etc).
These systems shall be
documented through
testing according to SP
Fire 105: Large scale tes-
ting of facade systems or
according to an equivalent
test method.

SP Fire 105
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Country | Regu- | Addi- | Reference What are the additional | Test method
lation | tional requirements
reg.
Poland Yes Yes Polish Building Requirement regarding fire | 1. PN-B-02867:2013
Code (Rozporzad- | spread through fassades;
zenie Ministra classes:
Infrastruktury z NRO class ‘non spreading
dnia 12 kwietnia fire”
2002 r. (Dz.U.nr SRO class “weakly fire
75, poz. 690 z spreading”
pozniejszymi SIRO class “highly fire
zmianami) PN-B- | spreading”
02867: 2013
Ochrona przeciw-
pozarowa
budynkéw.
Metoda badania
stopnia rozpr-
zestrzeniania
ognia przez
éciany zew-
netrzne od strony
zewnetrznej oraz
zasady
klasyfikacji
Portugal Yes No
Republic | Yes Yes Building BS8414 (BR 135) BS8414 (BR 135)
of Ireland Regulation 2006 Note: Apply to Building
Technical over 18m
Guidance Docu-
ment B Fire
Safety
Romania Yes Yes Regulations for There are provisions regar- | No national standard

fire safety of
buildings: P118-
1999 and
Regulations for
ventilated
facades design:
NP135-2013

ding the classes of reaction
to fire and fire resistance.
Additional constructive
requirements for high and
very high buildings are:
using of Al or A2-s1, dO
materials and resistance
time 15 minutes, using of
separations with high at
least 1,20 meters and E30.
Additional constructive
requirements for curtain
walls are: using of vertical
separations without
glazing with high at least
1,20 meters and E30, at
the floor level and with the
same thickness as the
floor thickness using of
interruptions of the free
space between curtain wall
and floor with Al or A2-
s1,d0 materials and E30.
Alternative measures are:
using of continuous
screens with minimum
high of 0,50 meters made
from Al or A2-s1,d0
materials and E30 and
when the false ceilings are

test method
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Country

Regu-
lation

Addi-
tional
reg.

Reference

What are the additional
requirements

Test method

situated at the lower sc-
reens limit, openings are
been made for smoke
exiting behind the screens.
Alternative measure
instead of using screens is
to use water protection
systems. Curtain walls are
anchored with steel
elements from resistance
structure of the building.
For ventilated facades
constructive requirements
are: maximum air gap is 5
centimeters, using vertical
gap rhythmic interruptions
(without, 2 floors and 1
floor interruptions)
according to utility,
number of floors and high
of the building, using the
reactive or intumescent
barriers (different
variants) as elements of
interruption E30, using
steel sheet barriers with
minimum thickness 1,5
mm in 1 meter steps,
using combustible
elements interruptions at
building joints (settlement,
expansion, seismic) with
incombustible products for
1 meter, using the
horizontal interruptions at
20 meters or at building
joints, using incombustible
materials near to the
evacuation ways for 3
meters of the evacuation
stair. The openings glazed
or not are been protected
by jambs, lintels. For the
photovoltaic panels
fagades and for "green"
panels fagades there are
others additional mea-
sures.

Slovak
republic

Yes

Yes

STN 73 0802/Z2:
2016 for
buildings with
permission for
use issued before
2002 in case of
their recon-
struction (inc-
luding ETICS)
STN 92 0201-2:
2007 for other

Additional requirement is
valid only for buildings for
which STN 73 0802/Z2:
2016 is valid (see previous
answer). Requirement for
large scale test is specified
in case the standard
recommendations are not
followed. The ISO 13785-2
is mentioned in reference
standard but it is not
clearly stated that only
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Country

Regu-
lation

Addi-
tional
reg.

Reference

What are the additional
requirements

Test method

buildings (under
revision now)

tests according ISO
13785-2 are acceptable.
The possibility to use large
scale test as evidence for
safety design of facade is
limited by time (ETICS
build from 2019), and
condition the harmonised
European test for ETICS
will be published. Criteria
for such test are not speci-
fied now with idea that cri-
teria from harmonised Eu-
ropean test will be
accepted. It means that
practically it is not possible
to follow this way and only
standard recommendation
for safety design can be
used. The answers in the
following part of this ques-
tionnaire will therefore not
reflect possibility of large
scale test.

Slovenia

Yes

No

Spain

Yes

No

Sweden

Yes

Yes

Swedish building
code BBR §5:551
(version BFS
2011:6 with
changes to BFS
2016:13)

Limitation of fire spread
along and inside the
fagade and limitation of
downfall from the fagade
who can harm evacuating
people or fire brigade. This
can be tested with test
according to local fire test
SP Fire 105.

SP Fire 105

Switzer-
land

Yes

Yes

The Swiss fire
protection
regulations
issued by the As-
sociation of
Cantonal Fire
Insurance Com-
panies (ACFI) in
German: "Brand-
schutz-
vorschriften VKF"

Limitation of fire spread
along and inside the
external wall covering
system. Buildings of
medium height (Total
height = 11m - 30m):
Combustible external wall
claddings and/or thermal
insulations must be
subdivided, so that a fire
on the external wall cannot
spread more than two
storeys above the fire
floor, before fire brigades
start their fire fighting
operations (approx. 20-30
minutes). High rise
buildings (Total height =
more than 30m): The
external wall and the
external wall covering
System must consist of
incombustible building
materials. Exception: non-
relevant construction parts

DIN 4102-20/

ONorm B 3800-5 /
Prifbestimmung fur
Aussenwand-
bekleidungssysteme
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Country

Regu-
lation

Addi-
tional
reg.

Reference

What are the additional
requirements

Test method

in terms of area. These
requirements can be
fulfilled by the use of stan-
dard measurements such
as the use of
incombustible materials,
constructive barriers or the
use of an approved con-
struction. The approval
procedure requires fire
performance tests
according to either DIN
4102-20, ONorm B 3800-5
or the Swiss testing pro-
cedure for external wall
covering systems.

UK

Yes

Yes

Building
Regulations -
England & Wales
2010

Approved
Document B -
Fire Safety
[AD(B)]

Building
(Scotland)
Regulations 2004
Technical
Handbooks 2016
- Fire

Building
Regulations
(Northern
Ireland) 2012
Technical Booklet
E - Fire

BS8414 and BR135 can be
used to demonstrate the
fire performance of
external wall constructions
for systems which do not
follow or cannot meet the
fire performance for
characteristics given in the
guidance for individual for
components

BS 8414 -1 :2015 &
BS8414-2:2015
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APPENDIX D — DESCRIPTION OF TEST METHODS

Country

Test
method

Scope of test method

DIAP

Scale

Configuratio
n

Austria

ONORM B
3800-5

This method simulates a fire
from a window burnout of an
apartment. The test simulates the
flame height in the second floor
over the fire floor (the test
concept based on Kotthoff-
theories). The behavior of the
construction and material and the
fire spread (flame spread) in the
wall/cladding can be studied.

The test method
described is
applicable to:
-ventilated
facades

-non ventilatet
facades
-ETICS

-(as well as for
curtain walling
according to
Austrian buil-
ding regula-
tions; from our
point of view
not possible for
products accor-
ding to EN
13830)

Medium
scale

vertical wall
and a right
angle wing

Czech
Republic

CSN ISO
13785-1

Test method, which determines
the fire safety of the facade when
insulation material is
inflammable. The flame effect
(flame spread and fire spread) on
the surface of the wall and
within the wall structure is exa-
mined.

This part of ISO
13785 specifies
a screening met-
hod for
determining the
reaction to fire
performance of
products and
constructions of
facades or clad-
dings when
exposed to heat
from a simu-
lated external
fire with flames
impinging di-
rectly upon a
facade. This test
method is app-
licable only to
facades and
claddings that
are not free
standing and
that are used as
an addition to an
existing external
wall.

Medium
scale

vertical wall
and a right
angle wing

Denmark

SP Fire 105

See Swedish answer.

See Swedish
answer. Though,
as opposed to
Sweden, the use
of SP Fire 105
is limited to
single-family
houses and one-

Large
scale

See Swedish
answer.
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Country Test Scope of test method DIAP Scale Configuratio
method il

storey industrial
buildings.

Finland Tekniikka Test method, which determines Use of inflam- Large Single
opastaa 16 the fire safety of the facade when | mable insulation | scale vertical wall
(Engineering | insulation material is material and
guidance inflammable. The flame effect render in 3-8
16), "Ker- (flame spread and fire spread) on | story buildings
rostalojen the surface of the wall and in reconstruc-
lisdlammo- within the wall structure is exa- | tion.
neristeen pa- | mined. Note: In prac-
lotur- tice the test
vallisuus method has
korjausraken been used for
tamisessa” timber facades
(Fire safety as well.
of extra ther-
mal insu-
lation in
reconstruct-
tion), 2001,
published by
SPEK.

France LEPIR 2 Determination of fire behavior of | All facade sys- Large Single
(local expé- | fagades of building with win- tems including scale vertical wall
rimental dows, test method and classi- windows
pour fication criteria
incendie réel
a deux ni-
veaux)

Germany E DIN 4102- | E DIN 4102-2: Complementary | E DIN 4102-2 Medium | E DIN 4102-
20, Ergén- test of the cladding systems Complementary | scale 20 and Techn
zender (each part of the system has to test of the clad- Reg A
Nachweis be low flammable according to ding systems 2.2.1.5: Two
fur das DIN 4102-1 or DIN EN 13501- | (each part of the wings (i.e.
Brandverhal- | 1) for classification as low flam- | system has to be corner) confi-
ten von Au- | mable as a system. low flammable guration
Renwand- according to
bekleidun- Technical regulation A 2.2.1.5: DIN 4102-1 or
gen (Comp- | Test for ETICS with EPS insu- DIN EN 13501-
lementary lation, shows fire performance of | 1) for
reaction-to- | the system when a fire outside classification as
fire test for the building occurs. A burning low flammable
claddings of | waste container is represented by | as a system.
exterior a 200 kg wood crib. Large
walls) Technical requ- | scale

lation A2.2.1.5
Test for ETICS
with EPS insu-
lation, shows
fire performance
of the system
when a fire
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Country Test Scope of test method DIAP Scale Configuratio
method n

outside the
building occurs.
A burning waste
container is rep-
resented by a
200 kg wood
crib.

Hungary MSZ 14800- | 1. Combustible and ventilated There are no Large single vertical
6:2009 Fire | facade solutions applied on non- | provisions for scale wall with two
resistance combustible basis wall extending the openings.
tests. Part 6: | 2. Special facade solutions, test results.

Fire propa- where the vertical distance bet-
gation test ween the openings are smaller
for building | than a certain value (usually
facades 1,3m) (For example between

French windows)

3. Other facade structures with

openings

- solutions without non-

combustible basis wall

- solutions including a fire

barrier

- other innovative solutions

Lichtenstein See See Switzerland's answer. See See See
Switzerland' Switzerland's Switzer- | Switzerland's
S answer. answer. land's answer.

answer.

Norway SP Fire 105 | See Sweden's answer. See Sweden's Large See Sweden's

answer. scale answer.

Poland 1. PN-B- Determination of fire behavior of | All facade sys- Medium | Single
02867:2013 | facades without window. Test tems scale vertical wall

method and classification without
criteria. The test philosophy is to openings
determine the heat and flames
influence contribution of the
facade’s combustion on the
effect of exposure of standard
fire source.
Republic of BS8414 (BR | BS8414-1 (2002), Applicable to Large Wing
Ireland 135) BS8414-2 (2005) the system scale adjacent to
(facade with its the main
construc-tion panel
materials) as
tested

Slovak ISO 13785-2 | This part of 1SO 13785 specifies | - Large Wing

republic a method of test for determining scale adjacent to

the reaction to fire of materials the main
and construction of fagade panel

claddings when exposed to heat
and flames from a simulated
interior compartment fire with
flames emerging through a
window opening and impinging
directly on the fagade. The
information generated from this
test may also be applicable to the
scenario of an external fire
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Country Test Scope of test method DIAP Scale Configuratio

method n
impinging on a fagade; however,
the results may not be applicable
for all fire exposure conditions

Sweden SP Fire 105 | From SP Fire 105 "This SP met- | From SP Fire Large Single

hod specifies a procedure to de- | 105 "The test scale vertical wall

termine the reaction to fire of method desc- no wing

materials and construction of ribed is appli-

external wall assemblies or cable to:

facade claddings, when exposed | -external wall

to fire from a simulated apart- assemblies

ment fire with flames emerging -and facade

out through a window opening. claddings added

The behavior of the construction | to an existing

and material and the fire spread external wall.

(flame spread) in the The test method

wall/cladding can be studied.” is only
applicable to
vertical const-
ructions. The
method is not
applicable for
determination of
the structural st-
rength of an ex-
ternal wall as-
sembly or
fagade cladding
construction
when exposed
to fire."

Switzerland DIN 4102- For tests according to DIN 4102- | The test method | Large Single
20/ ONorm | 20 or ONorm B 3800-5 please is applicableto | scale vertical wall,
B 3800-5 / refer to the answers of Germany | linings and sur- no wing
Prufbestimm | and Austria. The comparison face coatings
ung fur Aus- | between the three different test (paints, plasters,
senwandbe- | methods is regulated in our etc.) used on
kleidungs- approval principles. It is required | exterior walls.
systeme to comply with the design limit Included are

for flames, damage and tempera- | elements with
ture at the rated height (mea- limited appli-

sured from the floor).

- DIN E 4102-20 => rated height
4.5m

- ONORM B 3800-5 => rated
height 4.0m

- Swiss test method => rated
height 7.2m

The following answers refer to
the Swiss test method. The test
method is used for the evaluation
and proof of the fire behavior of
external wall covering systems
on the original scale, when
exposed to fire from a simulated
apartment fire with flames emer-
ging out through a window
opening.

cation area, such
as decorative
elements,
cornices and
balcony railing
garments.
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Country Test Scope of test method DIAP Scale Configuratio
method n

UK BS 8414 -1 Part 1 - Fire performance of Applicable to Large Right angle,
12015 & external cladding systems. Test | the system as scale return wall
BS8414- method for non-loadbearing tested.
2:2015 external cladding systems

applied to the masonry face of a
building. The standard provides
a test method for determining the
fire performance characteristics
of non-loadbearing external
cladding systems, rain screen
over cladding systems and
external wall insulation systems
when applied to the face of a
building and exposed to an
external fire under controlled
conditions. The fire exposure is
representative of an external fire
source or a fully-developed
(post-flashover) fire in a room,
venting through an opening such
as a window aperture that expo-
ses the cladding to the effects of
external flames, or from an
external fire source. The stan-
dard does not cover the per-
formance of glazed window ope-
nings or the detailing at such
openings nor does it apply to
curtain walling systems or
systems that include glass
panels.

Part 2 - Fire performance of
external cladding systems. Test
method for non-loadbearing
external cladding systems fixed
to and supported by a structural
steel frame. The standard
provides a test method for deter-
mining the fire performance
characteristics of non-
loadbearing external cladding
systems, such as curtain walling,
glazed elements, infill panels
and insulated composite panels,
fixed to and supported by a
structural steel frame when
exposed to an external fire under
controlled conditions. The fire
exposure is representative of an
external fire source or a fully-de-
veloped (post-flashover) fire in a
room, venting through an ope-
ning such as a window aperture
that exposes the cladding to the
effects of external flames, or
from an external fire source. The
standard does not apply to non-
loadbearing external rain screen
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over cladding systems or
external wall insulation systems
applied to the face of a building,
the fire testing of which are
covered in BS 8414.
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0 INTRODUCTION

This paper sets out to provide a methodology to evaluate and classify the fire performance of
facades systems based on the BS 8414 series and DIN 4102-20 test standards and includes
additional testing requirements to determine the following performance characteristics:

—  Floor junctions

— Falling parts/burning debris

-~ Secondary opening

- Smouldering

As part of this project it has also been necessary to review and where practical, take into account,
the regulatory requirements of all Member States who utilize alternative fire test methodologies as
part of their regulatory requirements for determining the fire performance of facades.

There are no modifications to the current versions of BS 8414 series and DIN 4102-20. The
methodologies presented in this paper are in addition to the requirements of the standards as
currently presented.

0.1  Smouldering

Smouldering is assessed and reported in DIN 4102-20. For classification based on BS 8414 series
the smouldering characteristics of the fagade system will be assessed via the European standard
EN 16733.

0.2 Smoke

BS 8414 series and DIN 4102-20 do not measure or comment on smoke production. It is therefore
envisaged that the current EN 13501-1 classification for smoke as referenced if require for
classification purposes by Member States.

0.3  Falling parts and burning debris

Whilst both DIN 4102-20 and BS 8414 series require the production of falling parts to be noted
there is no quantitative measurement method included in these standards.

Several of the additional methodologies currently used by Member States make reference to and in
some cases prescribe quantitative approaches to determining these characteristics, it has therefore
been suggested that the following performance criteria are recorded:

—  No part larger than 1 kg and 0.1 m?

—  No part larger than 5 kg and 0.4 m?

-~ No burning particle at all

— Limited duration burning debris < 20 s

There is at present no validated experimental method to quantify falling parts. Therefore, the
present proposal is based on visual observations until a suitable method has been validated. The
intention is to include this in the round robin project. There are different options such as a floor in
front of the test rig with load cells so the impact of falling parts can be determined, or by means of
Digital Image Correlation (DIC).

0.4  Testrig

See DIN 4102-20 and BS 8414 series.
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0.5  Secondary openings
Neither DIN 4102-20 nor BS 8414 series has a secondary opening in the test set-up. The use of

secondary openings will only be needed in the BS 8414 series, and it is treated as an additional
test when secondary openings need to be assessed.

0.6  Locating instrumentation within the test samples

See DIN 4102-20 and BS 8414 series.

0.7  Heat exposure and fuel

See DIN 4102-20 and BS 8414 series.

0.8 External fire scenario

In BR 135 information is given that the BS 8414 series test covers fire scenarios with external fire
sources as well. It does not quantify up to which fire load external fire scenarios are covered. An
ongoing numerical investigation of both test scenarios, the BS 8414 series and the
“Sockelbrandtest” quantifies the heat impact on the facade for both tests to see whether the
external fire scenario used in the “Sockelbrandtest” is covered by the BS 8414 series.

0.9 Historical data

Tests performed in accordance with DIN 4102-20 or BS 8414 series may be considered for
classification, as long the tests have been performed in accordance with the current versions and
no changes to the methods are made, and no options such as falling parts are required.

0.10 Classification

There will be two different classification systems, one based on testing in accordance with DIN
4102-20 and one based on testing in accordance with the BS 8414 series.

0.11 Performance criteria

There are no performance criteria given in DIN 4102-20 or the BS 8414 series. Performance
criteria on temperature measurements and on falling parts are therefore included in the present
methodology. These are still not validated and need to be examined in more detail. The values
given in the present document is taken from different sources and shall only be considered as
examples.
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1 SCOPE

This assessment method is applicable for external walls, fagades, fagade cladding systems
vertically fixed to and supported by a structural frame or a concrete masonry sub-structure. The
method will not address the load-bearing capacity of the tested system, nor inclined facade
systems. This method addresses requirements which go beyond the requirements that can be
addressed and classified according to EN 13501-1,2. The method includes assessment of detailing
of the fagade system around openings, but not any window detailing. Vertical and lateral fire
spread on the surface and within facade systems is assessed. This method cannot directly assess
the fire re-entry into the compartments above the combustion chamber, because window detailing
is not tested. Vertical fire spread is limited to reduce the risk of fire re-entry into the building, see
note below. The fire resistance characteristics of curtain walling systems are addressed through the
European Standards EN 1364-3 and 4.

Note: generally, a fire re-entry into the building from one storey (origin of the fire) to the next one
above via windows cannot be prevented. Limitation of vertical fire spread concentrates usually on
the task to prevent further fire spread.

Examples of typical products and systems covered by this proposal include, but it does not exclude
other products and systems:

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

— Metal composite material cladding systems (MCM)

— High-pressure laminate facade and cladding systems

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

— Rain screen cladding or ventilated facades

—  Weather-resistive barriers (WRB)

- Wooden facades

- External walls
This proposal covers the fire performance of the fagade system, not the individual components,
products or elements in isolation.

This proposal includes two fire load scenarios:

— a medium fire exposure test - DIN 4102-20
— a large fire exposure test - BS 8414 series
The proposed assessment method enables both fire scenarios to be considered.

Note: It may be necessary, as part of the round robin test program to confirm that the large fire
exposure conditions could also cover the external fire exposure used in some countries.
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2 NORMATIVE REFERENCES

ISO 13943 Fire safety — Vocabulary

BS 8414-1, Part 1 Fire performance of external cladding systems. Test methods for non-
loadbearing external cladding systems applied to the face of a building

BS 8414-2, Part 2 Fire performance of external cladding systems. Test method for non-loadbearing
external cladding systems fixed to and supported by a structural steel frame

DIN 4102-20, Fire behaviour of building materials and building components - Part 20:
Complementary verification for the assessment of the fire behaviour of external wall claddings

EN 60584-1 Thermocouples - Part 1: EMF specifications and tolerances

EN 1364-3 Fire resistance tests for non-loadbearing elements - Part 3: Curtain walling — Full
configuration (complete assembly)

EN 1364-4 Fire resistance tests for non-loadbearing elements - Part 4: Curtain walling - Part
configuration

EN 16733 Reaction to fire tests for building products — Determination of a building product’s
propensity to undergo continuous smouldering

EN 1363-1 Fire resistance tests - Part 1: General requirements

EN 13501-1 Fire classification of construction products and building elements - Part 1:
Classification using data from reaction to fire tests

EN 13501-2 Fire classification of construction products and building elements - part 2:
Classification using data from fire resistance tests, excluding ventilation services

LPS 1581 and 1582

ISO 13784-2: Reaction-to-fire tests for sandwich panel building systems -- Part 2: Test method for
large rooms
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3 TERMS, DEFINITIONS, SYMBOLS AND DESIGNATIONS

burned damage

Permanent consequences of the system including detachment, melting,
charring (evidence by change of density, porosity or fissures) but not
including deposition of soot or changes in color only.

element,
component or
product

In this context part of the facade system

external cladding
system

Complete cladding assembly

Note: This includes sheeting rails, fixings, cavities, insulation and
membranes, coatings, flashings or joints

Note: The limits of the cladding system are taken to be as applied to and
forward of the masonry substrate

external wall

Complete system including any sheeting rails, cavities, fire barriers and
weathering membranes or coatings

fagcade There is no common definition of the term. In the present document the
facade is defined as the tested system

falling parts Material (solid or molten) separating from the specimen, with or without
continuing to burn with a visible flame, during a fire or a fire test.

fire Ioad Quantity of heat which could be released by the complete combustion of

all the combustible materials in a volume, including the facings of all
bounding surfaces

Note: Fire load is expressed in joules

Note: Fire load may be based on effective, gross or net heat of
combustion (thermal energy produced by combustion of unit mass of a
given substance as required by the specifier)

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

thermal flame
spread

Propagation of a fire front defined by a maximum temperature rise of a
thermocouple at any instance.

flash-over

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

mass loss rate

Mass of material lost per unit time under specified conditions
Note: It is expressed in kilograms per second

NPD

No performance determined

smouldering

Combustion of a material without visible flames or light, including glowing
combustion.

Note: Smouldering is generally evidenced by an increase in temperature
and/or by effluent

system

In this context fagade system that is applied to the external wall or
external wall itself
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4 TEST EQUIPMENT
See DIN 4102-20 or BS 8414 series.

In case a secondary opening shall be included in the test with BS 8414 series, see clause 4.1 for
further explanation and instructions.

4.1  Secondary opening (only for BS 8414 series) - optional

The objective with the secondary opening is to include the special detailing around openings of the
facade system, i.e. the detailing where features such as windows are to be mounted in practice.

The main face of the test specimen and the supporting construction shall incorporate a secondary
opening aligned with the combustion chamber, see figure 1. In some cases, the window frame is
used to protect the edge of the fagade system, and for those systems it is possible to perform the
test with a model of the window frame of the same material and dimensions as will be used in
practice. In the figure below are given when no window frame is used.

\
\\
_—

Combustion chamber

Figure 1. Principle drawing of the test method for the large fire exposure on the right with an
added secondary opening.

When a supporting construction is used, the masonry infill shall have an indentation with a depth of
>50 mm representing the opening, see figure 2.

When the test specimen with secondary opening is mounte<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>