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Class 1, Class 2, Class 3 and Class 4



91

BS 476-7

Class 1

Class 2

Class 3

Class 4

© Arup
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Class 1-4 – classification to BS 476-7
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Class 0
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Class 0 
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Fire propagation index (I); sub-index (i1); obtained from 
BS 476-6 – method of test for fire propagation for products 
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Index I, i1, i2 and i3 – classification to BS 476-6 
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Index I, i1, i2 and i3 – classification to BS 476-6 
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Index I, i1, i2 and i3 – classification to BS 476-6 

The definition of Class 0 is only provided 
in the internal linings section of ADB
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Class 0- BS 476-7 requirement

Class 1- flame 
does not spread 
beyond this line 

at any point in 
the test by 1.5 

mins and 10 
mins
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Class 0 – summary

Key

BS 476-7 Surface spread of flame BS 476-6 Surface fire propagation
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Approved Document B – Diagram 40
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Reliance on the national Class 0 since 1965
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The fire definitions relied upon in the National Classes 
since 1965
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The fire definitions relied upon in the National Classes 
since 1965
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External wall fire performance requirements of high-rise buildings through time

Year Regulation/Statutory guidance Cladding performance 
requirement 

External surface performance 
requirement 

External wall requirement 
(except internal linings and 
cladding)

Insulation performance 
requirement

1965 Building Regulations Class 0 Non- Combustible

1972 Building Regulations Class 0 Non- Combustible

1976 Building Regulations Class 0 Non- Combustible

1985 Approved Document B Class 0 Limited combustibility

1992 Approved Document B Class 0 *Limited combustibility

2000 Approved Document B Class 0 Limited combustibility

2002 Approved Document B Class 0/Class B-s3, d2 Limited combustibility

2006 Approved Document B Class 0/Class B-s3, d2 Limited combustibility

2007 Approved Document B Class 0/Class B-s3, d2 Limited combustibility

2010 Approved Document B Class 0/Class B-s3, d2 Limited combustibility

2013 Approved Document B Class 0/Class B-s3, d2 Limited combustibility

* First instance a specific performance requirement was set for insulation 
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Regulation/ 
Statutory 
guidance

Cladding performance 
requirement for fire

External surface performance 
requirement 

External wall requirement (except 
internal linings and cladding)

Specific insulation 
performance requirement 
for fire

Building 
Regulations 
1965

Any cladding on any external 
wall situated 3 feet [0.9144 m] or 
more from the relevant boundary 
shall, if the building is more than 
50 feet [15.24m] in height, have a 
surface complying with the 
requirements specified for Class 
O in regulation E14, except that 
any part of such cladding below a 
height of 50 feet [15.24m] from 
the ground may consist of timber 
of not less than ¾ inch 
[9.525mm] finished thickness. 
(Regulation E7 3(b) pp. 41)

Any external wall of a building 
exceeding 50 feet [15.24m] in 
height” “and which is situated 3 
feet [0.9144 m] or more from the 
relevant boundary shall be so 
constructed as: 
Not to include any combustible 
material except any internal lining 
which complies with regulation 
E14, or any external cladding not 
required by paragraph (3) of this 
regulation to be non-combustible
(Regulation E7 2(b) pp. 40)

External wall fire performance requirements of high-rise buildings through time
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Regulation/ 
Statutory 
guidance

Cladding performance requirement 
for fire

External surface performance 
requirement 

External wall 
requirement (except 
internal linings and 
cladding)

Specific insulation 
performance requirement 
for fire

Building 
Regulations 
1972

Any Cladding on any external wall 
situated 1m or more from the relevant 
boundary shall, if the building is more 
than 15m in height, have a surface 
complying with the requirements 
specified for Class 0 in Regulation 
E15(1)(e)
Except that any part of such cladding 
below a height of 15m from the 
ground may consist of timber not less 
than 9mm finished thickness or of a 
material having a surface which when 
tested in accordance with BS 476:Part 
6:1968, has an index of performance 
(I) not exceeding 20
(Regulation E7 3(b) pp 1102)

Any external wall… 
which is a wall of a 
building which exceeds 
15m in height shall be 
constructed wholly of 
non-combustible 
materials apart from any 
external cladding which 
complies with paragraph 
(3) of this regulation or 
any internal lining 
which complies with 
regulation E15
(Regulation E7 2(a)(i)) 
pp 1101)

External wall fire performance requirements of high-rise buildings through time
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Regulation/ 
Statutory 
guidance

Cladding performance requirement 
for fire

External surface performance 
requirement 

External wall 
requirement (except 
internal linings and 
cladding)

Specific insulation 
performance requirement 
for fire

Building 
Regulations 
1976

Any Cladding on any external wall 
situated 1m or more from the 
relevant boundary shall, if the 
building is more than 15m in height, 
have a surface complying with the 
requirements specified for Class 0 in 
Regulation E15(1)(e)
Except that any part of such 
cladding below a height of 15m 
from the ground may consist of 
timber not less than 9mm finished 
thickness or of a material having a 
surface which when tested in 
accordance with BS 476:Part 
6:1968, has an index of performance 
(I) not exceeding 20
(Regulation E7 3(b) pp 1102)

Any external wall… 
which is a wall of a 
building which exceeds 
15m in height shall be 
constructed wholly of 
non-combustible 
materials apart from any 
external cladding which 
complies with paragraph 
(3) of this regulation or 
any internal lining 
which complies with 
regulation E15
(Regulation E7 2(a)(i)) 
pp 1101)

External wall fire performance requirements of high-rise buildings through time
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Regulation/ 
Statutory 
guidance

Cladding performance requirement for 
fire

External surface performance 
requirement 

External wall requirement 
(except internal linings and 
cladding)

Specific insulation 
performance requirement 
for fire

Approved 
Document 
B 1985

Any cladding 15m or more above the 
ground - Class 0
Any cladding less than 15m above 
ground- timber at least 9mm thick; or 
any material with an index of 
performance (I) not more than 20
(Table 2.2 pp. 13)

External walls should be 
constructed of materials of 
limited combustibility if the 
building or separated part is 
more than 15m in height
(Paragraph 2.7 pp 13)

External wall fire performance requirements of high-rise buildings through time
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Regulation/ 
Statutory 
guidance

Cladding performance 
requirement for fire

External surface performance requirement External wall requirement 
(except internal linings and 
cladding)

Specific insulation 
performance requirement 
for fire

Approved 
Document 
B 1992

External wall surface classification:
Any dimension over 20m- Class 0
Up to 20m above ground- Index (I) not 
more than 20. Timber cladding at least 
9mm thick is also acceptable (the index I 
relates to tests specified in BS 476 Part 6)
(Diagram 36 pp. 73)

“In a building with a 
storey at more than 20m 
above ground level, 
insulation material used in 
the external wall 
construction should be of 
limited combustibility” 
(Paragraph 12.7 pp.72)

External wall fire performance requirements of high-rise buildings through time
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Regulation/ 
Statutory 
guidance

Cladding performance requirement for 
fire

External surface performance 
requirement 

External wall 
requirement (except 
internal linings and 
cladding)

Specific insulation 
performance requirement 
for fire

Approved 
Document 
B 2000

External wall surface classification:
Any dimension over 18m- Class 0
Up to 18m above ground- Index (I) not 
more than 20. Timber cladding at least 
9mm thick is also acceptable (the index 
I relates to tests specified in BS 476 
Part 6)
(Diagram 40 pp. 91)
“One alternative to meeting the 
provisions in Diagram 40 could be BRE 
Fire Note 9 Assessing the fire 
performance of external cladding 
systems: a test method”
(Paragraph 13.5 pp 87)

“In a building with a 
storey 18m or more above 
ground level, insulation 
material used in ventilated 
cavities in the external 
wall construction should 
be of limited 
combustibility” 
(Paragraph 13.7 pp.90)

External wall fire performance requirements of high-rise buildings through time
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External wall fire performance requirements 
of high-rise buildings through time

Regulation/ 
Statutory 
guidance

Cladding performance requirement for 
fire

External surface performance 
requirement 

External wall 
requirement (except 
internal linings and 
cladding)

Specific insulation 
performance requirement 
for fire

Approved 
Document 
B 2002

External wall surface classification:
Any dimension over 18m- Class 0 
(national class) or Class B-s3, d2 or 
better (European Class)
Up to 18m above ground- Index (I) not 
more than 20 or class C-s3,d2 or better 
(European Class). Timber cladding at 
least 9mm thick is also acceptable (the 
index I relates to tests specified in BS 
476 Part 6)
(Diagram 40 pp. 91)
“One alternative to meeting the 
provisions in Diagram 40 could be BRE 
Fire Note 9 Assessing the fire 
performance of external cladding 
systems: a test method”
(Paragraph 13.5 pp 90)

“In a building with a 
storey 18m or more above 
ground level, insulation 
material used in ventilated 
cavities in the external 
wall construction should 
be of limited 
combustibility” 
(Paragraph 13.7 pp.90)



113

Regulation/ 
Statutory 
guidance

Cladding performance requirement for 
fire

External surface performance 
requirement 

External wall requirement Specific insulation 
performance requirement 
for fire

Approved 
Document 
B 2006

External wall surface classification:
Any dimension over 18m- Class 0 
(national class) or Class B-s3, d2 or 
better (European Class)
Profiled or flat steel sheet at least 
0.5mm thick with an organic coating 
of no more than 0.2mm thickness is 
also acceptable
Up to 18m above ground- Index (I) 
not more than 20 or class C-s3,d2 or 
better (European Class). Timber 
cladding at least 9mm thick is also 
acceptable (the index I relates to tests 
specified in BS 476 Part 6)
(Diagram 40 pp. 95)

“External walls should 
either meet the guidance 
given in paragraphs 12.6 to 
12.9 or meet the 
performance criteria given 
in the BRE Report 
Fire performance of 
external thermal insulation 
for walls of multi storey 
buildings (BR 135) for 
cladding systems using full 
scale test data from BS 
8414-1:2002 or BS 8414-
2:2005.”
(Paragraph 12.5 pp. 93)

“In a building with a storey 
18m or more above ground 
level any insulation 
product, filler material (not 
including gaskets, sealants 
and similar) etc. used in 
the external wall 
construction should be of 
limited combustibility” 
(Paragraph 12.7 pp.93)

External wall fire performance requirements of high-rise buildings through time
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Regulation/ 
Statutory 
guidance

Cladding performance requirement for 
fire

External surface performance 
requirement 

External wall performance 
requirement for fire

Specific insulation 
performance requirement 
for fire

Approved 
Document 
B 2007

External wall surface classification:
Any dimension over 18m- Class 0 
(national class) or Class B-s3, d2 or 
better (European Class)
Profiled or flat steel sheet at least 
0.5mm thick with an organic coating 
of no more than 0.2mm thickness is 
also acceptable
Up to 18m above ground- Index (I) 
not more than 20 or class C-s3,d2 or 
better (European Class). Timber 
cladding at least 9mm thick is also 
acceptable (the index I relates to tests 
specified in BS 476 Part 6)
(Diagram 40 pp. 95)

“External walls should 
either meet the guidance 
given in paragraphs 12.6 to 
12.9 or meet the 
performance criteria given 
in the BRE Report 
Fire performance of 
external thermal insulation 
for walls of multi storey 
buildings (BR 135) for 
cladding systems using full 
scale test data from BS 
8414-1:2002 or BS 8414-
2:2005.”
(Paragraph 12.5 pp. 93)

“In a building with a storey 
18m or more above ground 
level any insulation 
product, filler material (not 
including gaskets, sealants 
and similar) etc. used in 
the external wall 
construction should be of 
limited combustibility” 
(Paragraph 12.7 pp.93)

External wall fire performance requirements of high-rise buildings through time
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Regulation/ 
Statutory 
guidance

Cladding performance requirement for 
fire

External surface performance 
requirement 

External wall performance 
requirement for fire

Specific insulation 
performance requirement 
for fire

Approved 
Document 
B 2010

External wall surface classification:
Any dimension over 18m- Class 0 
(national class) or Class B-s3, d2 or 
better (European Class)
Profiled or flat steel sheet at least 
0.5mm thick with an organic coating 
of no more than 0.2mm thickness is 
also acceptable
Up to 18m above ground- Index (I) 
not more than 20 or class C-s3,d2 or 
better (European Class). Timber 
cladding at least 9mm thick is also 
acceptable (the index I relates to tests 
specified in BS 476 Part 6)
(Diagram 40 pp. 95)

“External walls should 
either meet the guidance 
given in paragraphs 12.6 to 
12.9 or meet the 
performance criteria given 
in the BRE Report 
Fire performance of 
external thermal insulation 
for walls of multi storey 
buildings (BR 135) for 
cladding systems using full 
scale test data from BS 
8414-1:2002 or BS 8414-
2:2005.”
(Paragraph 12.5 pp. 93)

“In a building with a storey 
18m or more above ground 
level any insulation 
product, filler material (not 
including gaskets, sealants 
and similar) etc. used in 
the external wall 
construction should be of 
limited combustibility” 
(Paragraph 12.7 pp.93)

External wall fire performance requirements of high-rise buildings through time



116

Regulation/ 
Statutory 
guidance

Cladding performance requirement for 
fire

External surface performance 
requirement 

External wall performance 
requirement for fire

Specific insulation 
performance requirement 
for fire

Approved 
Document 
B 2013

External wall surface classification:
Any dimension over 18m- Class 0 
(national class) or Class B-s3, d2 or 
better (European Class)
Profiled or flat steel sheet at least 
0.5mm thick with an organic coating 
of no more than 0.2mm thickness is 
also acceptable
Up to 18m above ground- Index (I) 
not more than 20 or class C-s3,d2 or 
better (European Class). Timber 
cladding at least 9mm thick is also 
acceptable (the index I relates to tests 
specified in BS 476 Part 6)
(Diagram 40 pp. 95)

“External walls should 
either meet the guidance 
given in paragraphs 12.6 to 
12.9 or meet the 
performance criteria given 
in the BRE Report 
Fire performance of 
external thermal insulation 
for walls of multi storey 
buildings (BR 135) for 
cladding systems using full 
scale test data from BS 
8414-1:2002 or BS 8414-
2:2005.”
(Paragraph 12.5 pp. 93)

“In a building with a storey 
18m or more above ground 
level any insulation 
product, filler material (not 
including gaskets, sealants 
and similar) etc. used in 
the external wall 
construction should be of 
limited combustibility” 
(Paragraph 12.7 pp.93)

External wall fire performance requirements of high-rise buildings through time
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The primary changes to the definition of Class 0 
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Class 0 was originally Part 7 only

Regulation/ 
Statutory 
guidance

Definition of “Non-
Combustible”

Definition of 
“limited 
combustibility”

Definition of “Class 0”

Building 
Regulations 
1965

“Combustible” means 
capable of being classified 
as combustible if subjected 
to the test for combustibility 
prescribed in BS 476: Part I: 
1953; and “non-
combustible” shall be 
construed accordingly.
(Regulation A2(1) pp.10)

Where the surface is required to be of Class 0, the 
material shall-
(i) be non-combustible throughout; or
(ii) comprise a base or background which is 
non-combustible with the addition of a surface 
not exceeding 1/32 inch (0.794 mm) thick so that 
the spread of flame rating of the combined product 
is not lower than Class I in clause 7 of BS 476: 
Part I:1953; or
(iii) comprise a base or background which is 
combustible but with any exposed face finished 
with a layer not less than 1/8 inch (3.175 mm) of 
non-combustible material and the other face not 
exposed to air
(Regulation E14 (1)(a) pp. 49)
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Regulation/ 
Statutory 
guidance

Definition of “Non-
Combustible”

Definition of 
“limited 
combustibility”

Definition of “Class 0”

Building 
Regulations 
1972

“non-combustible” means 
capable of being classified 
as non-combustible if 
subjected to the test for non-
combustibility prescribed in 
BS 476: Part 4: 1970; and 
“combustible” shall be 
construed accordingly.
(Regulation A2(1) pp 1066)

Any reference to a surface being of Class 0 shall 
be construed as a requirement that-
(i) The material of which the wall or ceiling is 
constructed shall be non-combustible 
throughout; or
(ii) The surface of the material (or if it is bonded 
throughout to a substrate the surface of the 
material in conjunction with the substrate) 
shall, when tested in accordance with BS 476-6: 
1968 have an index of performance (I) not 
exceeding 12 and a sub-index (i1) not exceeding 6
(Regulation E15 (1)(e) pp 1111)

Changes in national fire definitions
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Regulation/ 
Statutory 
guidance

Definition of “Non-
Combustible”

Definition of “limited 
combustibility”

Definition of “Class 0”

Building 
Regulations 
1976

“non-combustible” means 
capable of being 
classified as non-
combustible if subjected 
to the test for non-
combustibility prescribed 
in BS 476: Part 4: 1970; 
and “combustible” shall 
be construed accordingly.

(Regulation A4(1) pp 
4230)

Any reference to a surface being of 
Class 0 shall be construed as a 
requirement that-
(i) The material of which the wall or 
ceiling is constructed shall be non-
combustible throughout; or
(ii) The surface of the material (or if it is 
bonded throughout to a substrate the 
surface of the material in conjunction 
with the substrate) shall, have a surface 
of Class 1 and, if tested in accordance 
with BS 476-6: 1968 have an index of 
performance (I) not exceeding 12 and a 
sub-index (i1) not exceeding 
(Regulation E15 (1)(e) pp 4295)

Changes in national fire definitions
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Regulation/ 
Statutory 
guidance

Definition of “Non-
Combustible”

Definition of “limited 
combustibility”

Definition of “Class 0”

Approved 
Document B 
1985

Any material which when 
tested to BS 476: Part 11 
does not flame and there is no 
rise in temperature on either 
the centre (specimen) or 
furnace thermocouples.
Products classified as non-
combustible under BS 476: 
Part 4: 1970

(Appendix A Table A6 pp. 
48)

Any non-combustible material listed 
in Table A6.

Any material of density 300 kg/m3 or 
more, which when tested to BS 476: 
Part 11 does not flame and the rise in 
temperature on the furnace 
thermocouple is not more than 20°C.

Any material of density less than 300 
kg/m3, which when tested to BS 476: 
Part 11 does not flame for more than 
10 seconds and the rise in temperature 
on the centre (specimen) thermocouple 
is not more than 35°C and on the 
furnace thermocouple is not more than 
25°C.

(Appendix A Table A7 pp. 48)

A Class 0 material or the surface of a 
composite product is either:
(a) composed throughout of materials of 
limited combustibility, or 
(b) a Class 1 material which has a fire 
propagation index (I) of not more than 
12, and (i1) of not more than 6

(Appendix A paragraph A8 pp. 46)

Changes in national fire definitions
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Reference to National Classes on the Grenfell 
Refurbishment
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Class 0 – relevance to Grenfell Tower
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Limited combustibility under ADB
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Class 0 – relevance to Grenfell Tower



126

Class 0 – relevance to Grenfell Tower
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Section 2: 
European reaction to fire tests
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Section 2: European reaction to fire testing and classification

BS EN 13823
Building products 

excluding floorings 
exposed to the 

thermal attach by a 
single burning item

BS EN ISO 1716
Determination of 
the gross heat of 

combustion 
(calorific value)

BS EN ISO 11925-2
Ignitability of 

building products 
subjected to direct 
impingement of 

flame. Single-flame 
source test

BS EN ISO 1182
Non-combustibility 

test

BS EN 13501-1
Fire classification of 

construction 
products and 

building elements. 
Classification using 
data from reaction 

to fire tests
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CEN Committee

Committee Role in committee Named Person Job title

CEN/TC 127 -
Fire safety in buildings

Chairman Dr Debbie Smith1 Managing director
BRE3

CEN/TC 127/WG 4 -
Reaction to fire

Convenor Mr Roy Weghorst2 Head of regulatory affairs 
- Fire
Kingspan4

References:
1) https://standards.cen.eu/dyn/www/f?p=204:7:0::::FSP_ORG_ID:6109&cs=104D85C15BEEEFAC5963909130D6A7EB7
2) https://standards.cen.eu/dyn/www/f?p=CENWEB:7:0::::FSP_ORG_ID:405215&cs=13A091026857E258739FF573C57427005
3) {BRE00005624} 
4) https://wfmmedia.com/writer/roy-weghorst/
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Limitations of the European classification system

“The use of the Euroclass system for facades has long been 
questioned. Considering that the reference scenario for the Euroclass 
system is fire in a room it is only right to question the use of this for 
externally applied products. The challenge is to define a new 
reference scenario and a large scale reference test for facades.

The commission services created a task group in 2005 consisting of 
fire regulators with the task of writing a mandate to CEN for “the 
evaluation of the functional reaction to fire performance 
characteristics of façade systems / facade cladding systems. 

Unfortunately this mandate was never completed and the work with 
defining a test method for facades was transferred to EOTA.”

Birgitte Messerschmidt 
Rockwool International A/S, Fire Seat Conference 2008, Denmark1

1.Available at: https://www.fireseat.eng.ed.ac.uk/sites/fireseat.eng.ed.ac.uk/files/images/07-Messerschmidt.pdf; Accessed:09/11/2020
2. Available at: https://www.eota.eu/en-GB/content/united-kingdom/34/178/28/; Accessed: 09/11/2020

2
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European reaction to fire test – summary

BS EN ISO 1182

BS EN ISO 11925-2

BS EN 13823

BS EN ISO 1716
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BS EN 13823
Building products excluding 

floorings exposed to the 
thermal attach by a single 

burning item

BS EN ISO 1716
Determination of the gross 

heat of combustion 
(calorific value)

BS EN ISO 11925-2
Ignitability of building 

products subjected to direct 
impingement of flame. 

Single-flame source test

BS EN ISO 1182
Non-combustibility test
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BS EN ISO 1182 – apparatus

Electric furnace

Specimen holder

Mirror
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BS EN ISO 1182 – specimen
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BS EN ISO 1182 – apparatus
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BS EN ISO 1182 – measurements taken

• Record the mass, in g, before and after the test for each specimen 

• Record the occurrence of any sustained flaming and record the duration of such flaming in 
seconds.

• Record the following temperatures, in °C, as measured by the furnace thermocouple: 

a) the initial temperature, TI which is the average temperature over the final 10 min of the 
stabilisation period;

b) the maximum temperature, Tm which is the discrete value at maximum temperature anywhere 
over the entire test period; 

c) the final temperature, Tf which is the average temperature over the final 1 min of the test 
period.
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BS EN ISO 1182 – Test report
9 Test report 
The test report shall include the following information as a minimum. A clear distinction shall 
be made between the data provided by the sponsor and data determined by the test. 
a) reference that the test was carried out in accordance with EN ISO 1182 (but see b)); 
b) any deviations from the test method; 
c) name and address of the testing laboratory; 
d) date and identification number of the report;
e) name and address of the sponsor; 
f) name and address of the manufacturer/supplier, if known; 
g) date of sample arrival; 
h) identification of the product;
i) description of the sampling procedure, where relevant; 
j) a general description of the product tested including density, mass per unit area and 

thickness, together with details of the construction of the product;
k) details of conditioning; 
l) date of test;
m) calibration results expressed in accordance with 7.3.1 and 7.3.2;
n) test results expressed in accordance with clause 8, and C.5 if additional thermocouples are 

used;
o) observations made during the test; 
p) the statement ‘The test results relate to the behaviour of the test specimens of a product 

under the particular conditions of the test; they are not intended to be the sole criterion for 
assessing the potential fire hazard of the product in use’. 
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BS EN 13823
Building products excluding 

floorings exposed to the 
thermal attach by a single 

burning item

BS EN ISO 1716
Determination of the gross 

heat of combustion 
(calorific value)

BS EN ISO 11925-2
Ignitability of building 

products subjected to direct 
impingement of flame. 

Single-flame source test

BS EN ISO 1182
Non-combustibility test
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BS EN ISO 1716 – specimen
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BS EN ISO 1716 – specimen

Bomb

Calorimeter 
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BS EN ISO 1716 – specimen

Stirrer

Water

Specimen

Bomb

Oxygen

Thermometer
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BS EN ISO 1716 – specimen

Powdered test 
specimen Crucible

Firing wire Crucible holder



144

BS EN ISO 1716 – Procedure
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BS EN ISO 1716 – measurements taken

• Three 0.5g specimens are tested

• Increase in water temperature is 
measured and converted into Joules 
(J) or megajoules (MJ)

• Final result is an average of the 
three values
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BS EN ISO 1716 – Test report

The test report shall include at least the following information. A clear distinction shall be 
made between the 
data provided by the sponsor and data determined by the test. 
a) a statement that the test was carried out in accordance with this International Standard (ISO 
1716:2010); 
b) any deviations from the test method; 
c) name and address of the testing laboratory; 
d) date and identification number of the report; 
e) name and address of the sponsor; 
f) name and address of the manufacturer/supplier, if known; 
g) date of sample arrival; 
h) identification of the product; 
i) description of the sampling procedure, where relevant; 
j) a general description of the product tested, including density, mass per unit area and 
thickness, together 
with details of the construction of the product;
k) details of conditioning; 
l) description of method to cure material, where relevant; 
m) date of test; 
n) water equivalent, expressed in accordance with 8.2; 
o) test results, expressed in accordance with Clause 9; 
p) observations made during the test; 
q) the statement: “The test results relate to the behaviour of the test specimens of a product 
under the particular conditions of the test; they are not intended to be the sole criterion for 
assessing the potential fire hazard of the product in use.” 
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BS EN 13823
Building products excluding 

floorings exposed to the 
thermal attack by a single 

burning item

BS EN ISO 1716
Determination of the gross 

heat of combustion 
(calorific value)

BS EN ISO 11925-2
Ignitability of building 

products subjected to direct 
impingement of flame. 

Single-flame source test

BS EN ISO 1182
Non-combustibility test
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BS EN 13823 – specimen

Short wing

Long wing

Specimen Holder
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BS EN 13823 – Additional specimen requirements –
mounting and substrates

3.2
specimen
piece of a product, which is to be tested
NOTE This can include the mounting technique used in its end-
use application. This also can include an air
gap and/or a substrate where appropriate.

3.3
substrate
product which is used immediately beneath the product 
about which information is required
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BS EN 13823 – Additional specimen requirements

5.2.2 Standard mounting 
When products are tested using a standard mounting, the test results are valid for that end use application and can be valid for a wider 
range of end use applications. The standard mounting used and its range of validity shall be in accordance with the relevant product 
specifications, and the following: 
a) Boards that are free standing in their end use application shall be tested free standing at a distance of at least 80 mm from the backing 
board. Boards that have in the end use application a ventilated cavity behind it shall be tested with a cavity of at least 40 mm width. For 
these two types of boards the sides of the cavity farthest away from the corner shall be open, the panels in accordance with 4.4.11 shall 
be removed and the cavities behind both specimen wings shall be in open connection. For other types of boards the sides of the cavity 
farthest away from the corner shall be closed, the panels in accordance with 4.4.11 shall be in place and the cavities behind both 
specimen wings shall not be in open connection. 
b) Boards that are fixed mechanically to a substrate in the end use application shall be tested fixed to a substrate using appropriate 
fixings. Fixings that stick out of the specimen surface shall be placed in such a way that the specimen wing can be placed against the U-
profile at the bottom and against the other specimen wing at its side, over its full length. 
c) Boards that in their end use application are fixed mechanically to a substrate with a cavity behind it shall be tested with a cavity 
between substrate and backing board. The distance between the substrate and the backing board shall be at least 40 mm.
d) Products that in their end use application are glued to a substrate shall be tested glued to a substrate. 
e) Products tested with a horizontal joint shall be tested with a horizontal joint in the long wing at a height of 500 mm from the bottom 
edge of the specimen. Products tested with a vertical joint shall  be tested with a vertical joint in the long wing at a distance of 200 mm 
from the corner line,  measured when the wings are mounted ready for testing. 
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BS EN 13823 – test methodology

Primary burner
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BS EN 13823 – test methodology

Auxiliary burner
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BS EN 13823 – test methodology

Exhaust system
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BS EN 13823 – test methodology
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BS EN 13823 – measurements taken

• The lateral (horizontal) flame spread shall be recorded as the 
occurrence of sustained flames reaching the far edge of the long 
wing specimen at any height between 500 mm and 1 000 mm at any  
time during the test.

• The fall of flaming droplets or particles shall be recorded only 
within the first 600 s of the exposure period and only when the 
droplets/particles reach the floor level of the trolley (the level of the 
lower  edge of the specimen) outside the burner zone.

• The exhaust duct is equipped with sensors to measure the 
temperature, light attenuation, oxygen and carbon dioxide content of 
the extracted gases and a flow induced pressure difference in the 
duct during the test.
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9 Expression of results 

9.1 For each test, the burning behaviour of the product shall be represented by graphs of average 
heat release rate HRRav(t), total heat release THR(t), and 1 000 × HRRav(t)/(t - 300), for the 
time interval 0 ≤ t ≤ 1 500 s; the values for the fire growth rate indices FIGRA0,2 MJ and 
FIGRA0,4 MJ, and the total heat release within 600 s THR600s, calculated in accordance with 
A.5, and the occurrence or not of lateral flame spread up to the edge of the specimen in 
accordance with 8.3.3. 

9.2 For each test, the smoke production behaviour of the product shall be given as the graphs of 
SPRav(t), total smoke production TSP(t) and 10 000 × SPRav(t)/(t - 300), for the time interval 
0 ≤ t ≤ 1 500 s; and the values for the smoke growth rate index SMOGRA and the total smoke 
production within 600 s TSP600s, calculated in accordance with A.6. 

9.3 For each test, the behaviour of the product regarding the production of flaming droplets and 
particles shall be given as the occurrence, or not, of one or both categories of fallen flaming 
droplets and particles, in accordance with 8.3.4, a) or b) respectively. 

BS EN 13823– Expression of results
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10 Test report 
The test report shall include the following information. A clear distinction shall be made between 
the data provided by the sponsor and data determined by the test: 
a) a reference that the test was carried out in accordance with this standard; 
b) any deviations from the test method; 
c) name and address of the testing laboratory; 
d) date and identification number of the report; 
e) name and address of the sponsor; 
f) name and address of the manufacturer/supplier, if known; 
g) date of sample arrival; 
h) identification of the product; 
i) description of the sampling procedure, where relevant; 
j) a general description of the product tested including the density, mass per unit area and 
thickness, together with the form of construction of the test specimen; 
k) description of substrate and fixing to the substrate (if used); 
l) details of conditioning; 
m) date of test; 
n) test results expressed in accordance with Clause 9 including method of smoke calculation 
(A.6.1.2); photographs in accordance with 5.3.3; 
p) observations made during the test; 
q) the following statement: "The test results relate to the behaviour of the test specimens of a 
product under the particular conditions of the test; they are not intended to be the sole criterion 
for assessing the potential fire hazard of the product in use".

BS EN 13823– Test report
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After a test, a series of parameters shall be calculated to evaluate the performance of the product. 
All calculations in this annex, excluding the calculations in A.2, shall be performed on data 
shifted in time in accordance with A.2. The following calculations shall be carried out: 
— synchronization of data; 
— calculation of equipment response; 
— calculation of exposure period; 
— calculation of HRR(t);
— calculation of time-averaged HRR(t): HRR30s(t);
— calculation of THR(t) and THR600s;
— calculation of FIGRA0,2MJ and FIGRA0,4MJ;
— calculation of SPR(t); 
— calculation of time-averaged SPR(t): SPR60s(t); 
— calculation of TSP(t) and TSP600s; 
— calculation of SMOGRA. 
The results of a test are valid only when the requirements of A.2 and A.3 have been met. The 
calculations are specified in A.2 to A.6. 

BS EN 13823– Calculations to be performed on the test data 
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BS EN 13823– Calculation of THR(600s)
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BS EN 13823– Calculation of FIGRA
3.4
THR600s
total heat release from the specimen in the first 600 s 
of exposure to the main (primary) burner flames

3.7
FIGRA0,2 MJ
maximum of the quotient of heat release rate from the 
specimen and the time of its occurrence using a THR-
threshold of 0,2 MJ
3.8
FIGRA0,4 MJ
maximum of the quotient of heat release rate from the 
specimen and the time of its occurrence using a THR 
threshold of 0,4 MJ

FIGRA is calculated using the heat release rate 
measured during the test
And the calculations are presented in detail in the test 
standard reproduced on the right
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BS EN 13283 – measurements taken
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9 Expression of results 

9.1 For each test, the burning behaviour of the product shall be represented by graphs of average 
heat release rate HRRav(t), total heat release THR(t), and 1 000 × HRRav(t)/(t - 300), for the 
time interval 0 ≤ t ≤ 1 500 s; the values for the fire growth rate indices FIGRA0,2 MJ and 
FIGRA0,4 MJ, and the total heat release within 600 s THR600s, calculated in accordance with 
A.5, and the occurrence or not of lateral flame spread up to the edge of the specimen in 
accordance with 8.3.3. 

9.2 For each test, the smoke production behaviour of the product shall be given as the graphs of 
SPRav(t), total smoke production TSP(t) and 10 000 × SPRav(t)/(t - 300), for the time interval 
0 ≤ t ≤ 1 500 s; and the values for the smoke growth rate index SMOGRA and the total smoke 
production within 600 s TSP600s, calculated in accordance with A.6. 

9.3 For each test, the behaviour of the product regarding the production of flaming droplets and 
particles shall be given as the occurrence, or not, of one or both categories of fallen flaming 
droplets and particles, in accordance with 8.3.4, a) or b) respectively. 

BS EN 13823– Expression of results
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BS EN 13823
Building products excluding 

floorings exposed to the 
thermal attach by a single 

burning item

BS EN ISO 1716
Determination of the gross 

heat of combustion 
(calorific value)

BS EN ISO 11925-2
Ignitability of building 

products subjected to direct 
impingement of flame. 

Single-flame source test

BS EN ISO 1182
Non-combustibility test
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BS EN ISO 11925-2 – apparatus
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BS EN ISO 11925-2 – apparatus

Combustion 
chamber

Bunsen burner

Specimen holder
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BS EN ISO 11925-2 – apparatus

Specimen 
(260mm x 90mm)

Bunsen burner

Aluminium tray

Front face of 
specimen
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BS EN ISO 11925-2 – specimen
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BS EN ISO 11925-2 – specimen additional requirements
5.3 Products which are not essentially flat 
When the product is not an essentially flat product, the specimens may be tested in the form of their end use 
(e.g. pipe insulation). The product shall be supplied in its entirety or as specimens of lengths of 250 mm. 
5.4 Number of specimens 
5.4.1 For each exposure condition, a minimum of six representative specimens of the product shall be tested. Three specimens shall 
be cut lengthwise and three crosswise. 
5.4.2 If a product under test is asymmetric through its thickness and in practice either face may be exposed to a source of ignition, 
test a separate series of specimens on each face. 
5.4.3 Where a product has areas of its surface which are distinctly different, but each of these separate  areas can satisfy the surface 
characteristics for essentially flat products, then more than one test set shall be conducted to evaluate the product. 
5.4.4 If a product is installed with covered edges, but can also be used with unprotected edges, tests shall be performed on both 
covered and uncovered specimens. 
5.5 Substrates 
Where a substrate is used, it shall be selected in accordance with EN 13238 or ISO 14697. 
Care is needed when preparing test specimens for bottom-edge exposure of materials applied to substrates, since in practice the 
substrate may extend beyond the bottom of the material to be tested and not itself be subject to edge exposure. The configuration of 
the test specimen should reflect the practical aspects such as type of substrate and fixing to substrate.
NOTE Additional advice on the use of substrates can be found in any relevant product standard. 



169

BS EN ISO 11925-2 – apparatus
Specimen 
(260mm x 90mm)

Flame applied 
directly to 
specimen

Surface 
exposure

Edge 
exposure

Specimen 
(260mm x 90mm)
Flame applied 
directly to bottom 
edge of specimen

40 mm

Front face of 
specimen

Front face of 
specimen
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BS EN ISO 11925-2 – test methodology

40 mm line

150 mm line
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BS EN ISO 11925-2 – edge exposure materials
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BS EN ISO 11925-2 – edge exposure materials
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BS EN ISO 11925-2 – edge exposure materials
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BS EN ISO 11925-2 
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BS EN ISO 11925-2 – measurements taken

• Did the flame reach the 150mm 
reference line?

• Was the filter paper ignited by any 
flaming droplets or particles?

• Did flaming occur once the pilot flame 
was removed?

150 mm 
line
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9 Test report 
The test report shall include at least the following information. 
a) reference that the test was carried out in accordance with this part of ISO 11925, i.e. ISO 
11925-2; 
b) any deviations from the test method; 
c) name and address of the test laboratory; 
d) date and identification number of the report; 
e) name and address of the sponsor; 
f) name and address of the manufacturer/supplier, if known; 
g) date of sample arrival; 
h) identification of the product; 
i) description of the sampling procedure, where relevant; 
j) general description of the product tested, including density, mass per unit area and thickness, 
together with the details of construction of the test specimen; 
k) details of conditioning; 
l) details of any substrates used and method of fixing; 
m) date of test; 
n) test results expressed in accordance with Clause 8; 
o) flame application time; 
p) observations made during the test; 
q) information on the intended application of the product, if known; 
r) the statement, “The test results relate to the behaviour of the test specimens of a product 
under the particular conditions of the test; they are not intended to be the sole criterion for 
assessing the potential fire hazard of the product in use.”. 
A clear distinction shall be made between the data provided by the sponsor and the data 
determined by the test. 

BS EN ISO 11925-2– Test report
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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:




