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Section 2:
European reaction to fire test classification 
system
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“Scope 
This European Standard provides the reaction to fire classification 
procedure for all construction products,
including products incorporated within building elements.
Products are considered in relation to their end use application.
This document applies to three categories, which are treated separately in 
this European Standard:
• construction products, excluding floorings and linear pipe thermal 

insulation products;
• floorings;
• linear pipe thermal insulation products.

BS EN 13501-1:2007+A1:2009 Fire classification of construction products and 
building elements. Classification using test data from reaction to fire tests
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“3.1.11
substrate
product which is used immediately beneath the product about which 
information is required.
NOTE For flooring, it is the floor on which it is mounted or the material 
which represents this floor.
3.1.12
standard substrate
product which is representative of the substrate used in end-use 
applications
3.1.13
end use application
real application of a product, in relation to all aspects that influence the 
behaviour of that product under different fire situations.
NOTE It covers aspects such as its quantity, orientation, position in relation 
to other adjacent products, and its method of fixing.”

BS EN 13501-1:2007+A1:2009 Fire classification of construction products and 
building elements. Classification using test data from reaction to fire tests
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European reaction to fire classifications 
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European classification limits
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European classification – Class A1 & A2

Class A1

Test method (s) Classification Criteria Additional 
classification

BS EN ISO 1182a

(Non-combustibility test) 

∆T ≤ 30℃; and -

∆m ≤ 50%; and

tf = 0 (i.e. no sustained 
flaming)

AND

BS EN ISO 1716
(Determination of the gross 
heat of combustion) 

PCS ≤ 2.0 MJ/kg a and -
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European classification – Class A2
Class A2

Test method (s) Classification Criteria Additional 
classification

BS EN ISO 1182a

(Non-combustibility test) 

∆T ≤ 50℃; and -

∆m ≤ 50%; and

tf = 20 s

OR

BS EN ISO 1716
(Determination of the 
gross heat of 
combustion) 

PCS ≤ 3.0 MJ/kg a and -

AND

BS EN 13823
(Single burning item test) 

FIGRA ≤ 120 W/s and Smoke 
production b
and flaming 
droplets/ 
particles c

LFS < edge of 
specimen and

THR600s ≤ 7.5 MJ

Note: A Class A2 material would be considered a material of limited 
combustibility under Approved Document B, and so would apply to an 
insulation material in an external wall or else can also be used to 
demonstrate that a material achieves Class 0 by virtue of paragraph 13a 
of Appendix A of ADB.
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European classification – Class B

Class B

Test method (s) Classification Criteria Additional 
classification

BS EN 13823
(Single burning item test) 

FIGRA ≤ 120 W/s and Smoke 
production b
and flaming 
droplets/ 
particles c

LFS < edge of specimen and
THR600s ≤ 7.5 MJ
AND

BS EN ISO 11925-2 
(Exposure = 30 s) 
(single flame source test)

FS ≤ 150 mm within 60 s
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European classification – Class C

Class C

Test method (s) Classification Criteria Additional 
classification

BS EN 13823
(Single burning item test) 

FIGRA ≤ 250 W/s and Smoke 
production b
and flaming 
droplets/ 
particles c

LFS < edge of specimen and
THR600s ≤ 15 MJ
AND

BS EN ISO 11925-2 
(Exposure = 30 s) 
(single flame source test)

FS ≤ 150 mm within 60 s
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European classification – Class D

Class D

Test method (s) Classification Criteria Additional 
classification

BS EN 13823
(Single burning item test) 

FIGRA ≤ 750 W/s Smoke 
production b
and flaming 
droplets/ 
particles c

AND
BS EN ISO 11925-2 
(Exposure = 15 s) 
(single flame source test)

FS ≤ 150 mm within 20 s
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European classification – Class E

Class E

Test method (s) Classification Criteria Additional 
classification

BS EN ISO 11925-2 
(Exposure = 15 s) 
(single flame source test)

FS ≤ 150 mm within 20 s Flaming 
droplets/ 
particles1

1 Pass = no ignition of the paper (no classification)
Fail = ignition of the paper (d2 classification)



189

European classification – Class F
Class F

Test method (s) Classification Criteria Additional 
classification

No performance determined 1

1 Class F also applies if a product fails to obtain class E when tested to EN ISO 11926-2
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European Classification Relevant tests
A1 BS EN ISO 1716 and BS EN ISO 1182
A2 (combination 1) BS EN ISO 1182 and BS EN 13823
A2 (combination 2) BS EN ISO 1716 and BS EN 13823
B BS EN 13823 and BS EN ISO 11925-2
C BS EN 13823 and BS EN ISO 11925-2
D BS EN 13823 and BS EN ISO 11925-2
E BS EN ISO 11925-2
F No performance criteria OR fails to achieve Class E 

requirement to BS EN ISO 11925-2

Summary of classifications and the relevant tests to obtain them



191191

European classification limits for 
smoke production and flaming droplets
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Summary of All European Classification
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Smoke production and flaming droplets/ particles limits
For homogeneous products and substantial components of non-
homogeneous products

b s1 = SMOGRA ≤  30 m2/s2 and TSP600s ≤  50 m2 in EN 13823
s2 = SMOGRA ≤  180 m2/s2 and TSP600s ≤  200 m2/s2 in EN 13823
s3 = not s1 or s2

c d0 = No flaming droplets / particles persisting longer than 10 s in 
EN 13823 within 600 s 
d1 = No flaming droplets / particles persisting longer than 10 s in 
EN 13823 within 600 s
d2 = If no performance declared, or if the product does not 
comply with d0 or d1 or ignite the paper in ignitability test (EN 
ISO 11925-2

Ignition of the paper in EN ISO 11925-2 results in a d2 
classification. 
Pass = no ignition of the paper (no classification); 
Fail = ignition of the paper (d2 classification). 

BS EN 13823:

BS EN ISO 11925-2:
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European classification –
Field of application
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European Classification - Field of application of classification
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European Classification – Field of application

Riveted Reynobond PE Cassette Reynobond PE
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European Classification – Field of application
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The European Classes as cited in Approved 
Document B
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Non-combustible European Class 
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Limited combustibility European Class
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Understanding Class 0 in the context of 
European reaction to fire testing
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Limited combustibility as a method of demonstrating Class 0
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Using the European Classes when reading Diagram 
40 the Provisions for external surfaces or walls
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Approved Document B – Diagram 40
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Comparison of National and European Classes for external surfaces
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Classification limits for European classifications 
referenced by ADB
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European classification – A2
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European classification – A2
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European classification – B
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Summary of All European Classification
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Studies on equivalence of European and National 
classifications
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RADAR report 2000
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“The objective of this Part 2 work is to consider how the 
test results and classifications obtained in Part 1 may be 
compared so that classification transpositions may be 
identified and if satisfactory correlations can be established, 
to propose to DETR how a supplementary guidance 
document for Approved Document B may be prepared. ”

Class 0 Equivalence– RADAR report 2000
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Class 0 Equivalence– RADAR report 2000
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Class 0 Equivalence– RADAR report 2000
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“With these products it was observed that in the SBI test, the 
aluminium foil facing was penetrated such that the underlying 
foam was then available to contribute to the rate of heat 
release calculation whereas in the UK BS 476:Part 6, the 
heat release found in that test was not sufficient to 
displace the classification away from the UK class 0.

“Clearly, the introduction of a simple replacement of the UK 
Class 0 by Euroclass B requirement in any regulatory 
procedure would discriminate against products 4/05 and 4/12 
against the practical experience of their acceptability in the 
UK market for class 0 applications”

Class 0 Equivalence– RADAR report 2000
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Products used at Grenfell which referred to the 
European classes
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European Classification – BBA Agrement certificate
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Section 3:
Cladding systems and full scale test data



221

ADB 2013: Cladding systems and full scale test data
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Reference Documents
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Rogowski, 

Fire performance of 
external thermal 
insulation for walls of 
multi-storey 
buildings, BRE, 1988
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Rogowski, Fire performance of external thermal insulation for walls of multi-storey buildings, 
BRE, 1988
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Rogowski, Fire performance of external thermal insulation for walls of multi-storey buildings, 
BRE, 1988
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Rogowski, Fire 
performance of 
external thermal 
insulation for walls of 
multi-storey 
buildings, BRE, 1988
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Knowsley Heights Fire, 
Merseyside, 1991

Referred to in Dr 
Raymond Connolly’s 
“Investigation of the 
behaviour of external 
cladding systems in fire –
report on 10 full scale fire 
tests” – BRE April 1994
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Dr Connolly, BRE 
Report on 10 Full Scale 
Fire Tests, April 1994



229

Dr Connolly, BRE Report on 10 Full Scale Fire Tests, April 1994
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Garnock Court 
Fire, Irvine, 1999
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Garnock Court 
Fire, Irvine, 1999

14. The inquiry also prompted further research at the Fire Research Station of the Buildings Research Establishment (BRE). 
The conclusions arising from this research, which was carried out in 1994, support the claims of our witnesses that the small-
scale tests upon which existing guidance relies are insufficient properly to evaluate the performance of complete cladding 
systems in a fire, and that there is therefore a clear need for full-scale testing.  
15. BRE proceeded to develop an appropriate full-scale fire test, known as 'A test for assessing the fire performance of external 
cladding systems'. This test was submitted to the DETR in 1996. Witnesses suggested that this test would be a considerable 
improvement on the small-scale testing which is currently carried out to ascertain the fire performance of materials used in 
external cladding systems. 
16. Other witnesses suggested that this test would not be suitable for all external cladding systems, and in particular that it 
would not be a suitable method of testing the fire performance of 'infill' systems such as that which was involved in the fire at 
Irvine. 
However, we note the view of Peter Field of BRE, which developed the test, who told us, 
"We believe the test facility itself could be accommodated to assess the fire performance of systems which are not the same as 
total cladding systems and may involve windows and decorative panels". The advice we have received concurs with this 
opinion. 
17. The DETR told us in written evidence that this test will be referenced in Approved Document B, and that it was intended 
that it become a British Standard. However, such reference does not amount to a requirement that cladding systems pass the 
test: simply that the test is one way of ensuring that the system meets the requirements of the Building Regulations.”
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Further development of Test Standards by the BRE

Authors
• S Colwell
• R Connolly
• D Smit
• A Andrews
• W A Morris*



233



234

CR213/96 Fire Note 3 Fire Note 9
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Approved Document B 2000
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BS 8414-1:2002

BR 135 2nd Edition 
(2003)
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Further publications
Year Document title

2005 BS 8414-2. Fire Performance of external cladding systems – Part 2 Test methods for non-loadbearing 
external cladding systems fixed to and supported by a structural steel frame

2006 ADB 2006 published- Refers to BS 8414-1:2002; BS 8414-2:2005, and BR 135 2nd edition as means of 
demonstrating compliance with paragraph 12.5.

2007 Digest 501. BR135:Annex B Performance criteria and classification method for 
BS 8414-2:2005
Note this is annex B of the second edition of BR 135

2013 ADB 2013 published- Refers to BS 8414-1:2002; BS 8414-2:2005, and BR 135 2nd edition as means of 
demonstrating compliance with paragraph 12.5.

2013 BR 135. Fire Performance of external thermal insulation for walls of multi-storey buildings. Third 
edition

2015* BS 8414-1. Fire performance of external cladding systems– Part 1: Test method for non-loadbearing 
external cladding systems applied to the masonry face of a building
BS 8414-2. Fire performance of external cladding systems– Part 2: Test method for non-loadbearing 
external cladding systems fixed to and supported by a structural steel frame

* BS 8414 parts 1 and 2 were subsequently updated in 2017
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BS 8414 – Application
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Section 3:
Cladding systems and full scale test data

BS 8414-1 and BS 8414-2 test standards
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BS 8414 – Fire performance of external cladding systems
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BR135 – Fire performance of external thermal insulation 
for walls of multi-storey buildings
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BS 8414 – specimen size

Joints 
between 

panels

Main wall width: ≥2.6m

Test specimen height: 
≥6m above the opening

Test specimen ‘wing wall’ 
width: >1.5m

Combustion chamber 
(opening: 2m x 2m)
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BS 8414 – location of temperature measurement

Test apparatus Timber crib 
heat source

Test specimen

Thermocouple 
array at level 2

Test specimen

Thermocouple 
array at level 1
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BS 8414 – protection of openings and joints

Overmarked from Figure 2 of the MHCLG HPL BS 8414-1 fire test
Available at https://www.gov.uk/government/publications/fire-test-report-mhclg-bs-8414-hpl
Report reference 101856.00, version number 2.0
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BS 8414 – Fuel source

150mm x 
1000mm 
plan area

Alternating 
layers of 
softwood sticks
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BS 8414 – Measurements taken – observations

“The times of significant events such as 
change of flaming conditions and 
mechanical behaviour of the cladding 
system are to be recorded; especially 
detachment of any part of the cladding 
system (whether flaming or otherwise) or 
any other fire penetrations through fire stops 
incorporated within the cladding system.”
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BS 8414 – Test methodology
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Level 2 temperatures measured 
5.0m above the opening 

Externally Cavity Insulation

BS 8414 – ACP example test results
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BS 8414 – Test report
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Section 3:
BR 135 - performance criteria and
classification method
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BR135 – Fire performance of external thermal 
insulation for walls of multi-storey buildings 
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BR135 – Application
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BR135 – The three performance criteria

External Fire Spread Internal Fire Spread Mechanical Performance

Available at https://www.gov.uk/government/publications/fire-test-report-mhclg-bs-8414-hpl
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Annex A – Performance criteria external fire spread
Level 2 – top of 
combustion 
chamber + 
5000mm

Level 1 – top of 
combustion 
chamber + 
2500mm

Test ends 
at 60 mins

30 mins until 
extinguishment

15 mins window for some 
performance criteria
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MHCLG Test on HPL panels 2019 Report No. 101856.002 
– external fire spread

Available at https://www.gov.uk/government/publications/fire-test-report-mhclg-bs-8414-hpl
Report reference 101856.00, version number 2.0
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Annex A – Performance criteria internal fire spread 
Level 2 – top of 
combustion 
chamber + 
5000mm

Level 1 – top of 
combustion 
chamber + 
2500mm
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MHCLG Test on HPL panels 2019 Report No. 101856.002 –
Internal fire spread

Available at https://www.gov.uk/government/publications/fire-test-report-mhclg-bs-8414-hpl
Report reference 101856.00, version number 2.0
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Limitations of BR135 performance criteria
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Limitations of BR135 performance criteria
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Annex A – Mechanical Performance criteria
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References to BR135 and BS8414 during the 
Grenfell Refurbishment
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The use of Celotex RS5000 at Grenfell

Page 1 of 
{RYD00018155}



263

The use of Celotex RS5000 at Grenfell

Page 3 of 
{RYD00018155}
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Cladding products and systems - scale of 
test samples and test durations
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Scale of test samples
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Maximum duration of test
Test Description Maximum test duration (mins)

BS 476-4 Non-combustibility test for materials 20

BS 476-6 Method of test for fire propagation for 
products

20

BS 476-7 Surface spread of flame of products 10

BS 476-11 Method for assessing the heat emission 
from building materials

120

BS EN ISO 1182 Reaction to fire tests for products. Non-
combustibility

60

BS EN ISO 1716 Determination of the gross heat of 
combustion (calorific value).

Until sample is fully combusted

BS EN 13823 Single burning item test 26

BS EN 11925-2 Single flame source test 1

BS 8414-1; BS 8414-2 Fire performance of external cladding 
systems

60
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Summary of points to consider




