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Foreword

This document (EN 14989-2:2007) has been prepared by Technical Committee CEN/TC 166 “Chimneys”, the
secretariat of which is held by UNI.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by June 2008, and conflicting national standards shall be withdrawn at
the latest by September 2009.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.

EN 14989 Chimneys — Requirements and test methods for metal chimneys and material independent air
supply ducts for roomsealed heating applications consists of the following parts:

Part 1: Vertical air/flue terminals for C6-type appliances

Part 2: Flue and air supply ducts for room sealed appliances

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,

Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.
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Introduction

This European Standard covers flue and air supply ducts for room sealed appliances meaning the
combination of chimney and air supply duct needed for the correct functioning of a room sealed appliance.

The requirements in this European Standard have been drawn up in connection with the widespread use of
so-called room sealed appliances in which the combustion air supply duct and flue duct may be separate or as
a concentric configuration.

The requirements for flue ducts for separate air/flue configurations are in EN 1856-1.

The requirements for terminals for room sealed appliances type C62 and C63 are covered by EN 14989-1.
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1 Scope

This European Standard specifies requirements and test methods for metal flue ducts material independent
air supply ducts for room sealed appliances.

It also specifies the requirements for marking, manufacturer's instruction, product information and evaluation
of conformity.

NOTE 1 Recommendations for preferred dimensions of products are given in the informative Annex A.

NOTE 2 In this European Standard, only general requirements are specified for elastomeric and plastic components.
Elastomeric and plastic products used in flue systems are covered by separate standards, i.e. EN 14241-1 and EN 14471.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

N 1443:2003, Chimneys — General requirements

EN 1856-1:2003, Chimneys — Requirements for metal chimneys — Part 1: System chimney products

EN _1856-2:2004, Chimneys — Requirements for metal chimneys — Part 2: Metal liners and connecting flue
pipes

N 1859:2000, Chimneys — Metal chimneys — Test methods

N 14241-1, Chimneys — Elastomeric seals and elastomeric sealants — Material requirements and test
methods — Part 1: Seals in flue liners

N 60529, Degrees of protection provided by enclosures (IP Code) (IEC 60529:1989)

SO 2859-1, Sampling procedures for inspection by attributes — Part 1: Sampling schemes indexed by
acceptance quality limit (AQL) for lot-by-lot inspection

BS 1042-2.1, Measurement of fluid flow in closed conduits — Velocity area method — Method using Pitot
static tubes

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN_1443:2003, EN_1856-1:2003,
EN 1856-2:2004, EN 1859:200d and the following apply.

31

air supply duct

independent duct in a building or an integral part of an air/flue configuration conveying combustion air to a
room sealed appliance

3.2

concentric air/flue configuration
configuration in which the chimney flue is fully surrounded by the air supply duct
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3.3

flow resistance

difference between the static pressures in the flue connection and the air supply duct connection under
dynamic conditions

3.4
flue duct
duct for conveying the products of combustion

3.5
nominal diameter (size)
whole number representing the diameter of the flue, expressed in millimetres

3.6
nominal flow rate
amount of air which flows at the nominal velocity through a duct with nominal diameter

3.7

nominal velocity

velocity in a duct which characterises the velocity used in the test (the actual test
velocity may differ from the nominal velocity, because the actual inside diameter differs from the nominal
diameter)

3.8
push-in spigot
part of a pipe or fitting which is pushed into the socket of another pipe or fitting, thus resulting in a connection

3.9

room sealed appliance

appliance in which the combustion circuit (air supply, combustion chamber, heat exchanger and evacuation of
the products of combustion) is sealed with respect to the room in which the appliance is installed

3.10
separate air/flue configuration
configuration in which the air supply duct and the chimney flue are separate (non-concentric)

3.1

socket

part of a pipe or fitting which is pushed over the push-in spigot of another pipe or fitting, thus resulting in a
connection

3.12

terminal adapter

part of the terminal used to connect the terminal to the air supply duct and the flue. It may include the
transition from parallel to concentric configuration

4 Symbols and abbreviations

coefficient of heat transfer between the supply air and the outer surface of . A
Oa in
the flue duct m*-K
o coefficient of heat transfer between the outside of the air supply duct and the in W
aB ambient air m’-K
. coefficient of heat transfer between the flue gas and the inner surface of the in W
o flue duct m?-K
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Oig

NA

NB.

Aa

AB

Pe

Pm

PmB

\4
s

Wsmooth

WsmoothB

g

Ca
Cr
As

coefficient of heat transfer between the supply air and the inner surface of .

the air supply duct

dynamic viscosity of air for T,

dynamic viscosity of air for Tms

Thermal conductivity of air for Tr,

thermal conductivity of air for Trg

thermal resistance of the flue duct

thermal resistance of the air supply duct

density of air at 20 °C = 1,2

density of air for Te

density of air for Tr

density of air for Tmg

coefficient of friction of the flue

the higher of the value of the coefficient of friction of the inside of the air

supply duct and the outside of the flue duct

coefficient of friction of the flue for hydraulically smooth flow

coefficient of friction of the air supply for hydraulically smooth flow

flow resistance factor, friction factor
declared flow resistance factor of the air supply duct
declared flow resistance factor of the flue duct

cross-sectional area of the air supply passage

specific heat capacity of air for Tn,

specific heat capacity of air for Tmg

external diameter of the push-in spigot of the flue duct
internal diameter of the socket of the flue duct

external diameter of the push-in spigot of the air supply
internal diameter of the duct socket of the air supply duct
hydraulic diameter of the flue

hydraulic diameter of the outside of the flue duct
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Dhas hydraulic diameter of the outside of the air supply duct in m
Dis hydraulic diameter of the air supply passage in
Dpis hydraulic diameter of the inside of the air supply duct in m
Dn declared nominal diameter of the flue duct in  mm
ke coefficient of heat t@ngmission between the flue and the air supply passage in \
at temperature equilibrium m?2-K
Kep coefficient of heat t.r.an.smission between the supply air and the ambient air in W
at temperature equilibrium m?-K
L length of the test segment in m
Lo available insertion length in  mm
Nu Nusselt number for the flue -
Nu, Nusselt number for the outside of the flue duct -
Nug Nusselt number for a reference pipe flow -
Nuis Nusselt number for the inside of the air supply duct -
Ap static pressure difference, measured friction in Pa
Pr Prandtl number of the flue duct -
Prg Prandtl number of the supply air duct -
r mean value of roughness of the inner wall of the flue duct in m
s the higher of the value of the mean value of roughness of the inside of the in m
air supply duct and the outside of the flue duct
Re Reynolds number of the flue -
Reg Reynolds number of the air supply passage -
Srag F:orrection factor for r.adiation from the outer surface of the flue duct to the
inner surface of the air supply duct
Ta ambient test temperature in  °C
Te air temperature at the flue inlet in °C
Tes air temperature at the air supply inlet in °C
Tm mean temperature in the flue in °C
Tms mean temperature in the air supply in °C
To air temperature at the flue outlet in °C
Tos air temperature at air supply outlet in °C
Ty ambient air temperature in °C
u circumference of the inside of the flue in m
Ua circumference of the outside of the flue duct in m
Us circumference of the inside of the air supply duct in m
. m3
Vv test flow rate in il
S
Wn velocity of the flow inside the flue under nominal operating conditions in ?
Wms average velocity of the supply air in ?
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Wiy Wind speed in

mla

centre to centre distance of the air supply duct and the flue duct for separate in

air/flue configuration mm

5 Manufacturer's declaration for type testing

The manufacturer shall provide the relevant information in Clause 8 and, in addition, shall declare, for the flue
and air supply duct:

a) the manufacturing drawings including declared internal diameter and tolerances of manufacture;
b) materials of manufacture, and the minimum thicknesses;
c) the nominal diameter (size);

d) the minimum wall thickness after manufacture, the maximum installed length, maximum external
diameters, total mass and design loads of the fittings or sections.

6 Dimensions and tolerances

6.1  The thickness of material of the flue and air supply duct shall be not less than that declared by the
manufacturer.

6.2 The declared internal diameter of the flue duct shall not vary by more than + 5 mm from the nominal

size. The measured internal diameter of the flue and air supply duct shall be not less than the manufacturer's
declared diameter.

7 Performance requirements

7.1 General

Unless otherwise stated, performance requirements for fittings shall be the same as those for ducts. Flue
ducts for separate air/flue configurations shall meet the requirements of EN 1856-1|.

7.2 Mechanical resistance and stability
7.21 Compressive strength

7211 Flue and air supply ducts

The manufacturer shall declare the relevant design loads.

For concentric air/flue configurations where the air supply duct is load bearing when tested according to
12.1.1.1, the configuration shall withstand a load of at least three times the manufacturer's declared design

load.

For concentric air/flue configurations where the flue duct is load bearing when tested according to 12.1.1.1,
the configuration shall withstand a load of at least four times the manufacturer's declared design load.
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For separate configurations the air supply duct when tested according to 12.1.1.1, shall withstand a load of at
least three times the manufacturer’s declared design load.

7.21.2 Flue and air supply duct supports

The manufacturer shall declare the relevant design loads.

When tested according to 12.1.1.2, the maximum displacement of the air supply duct support or the flue duct
support shall not be greater than 5 mm in the direction of the load, when the manufacturer's declared design

load is applied.

The support shall withstand an intensity of loading of at least three times the manufacturer's declared design
load.

7.2.2 Tensile strength
The manufacturer shall declare the relevant design loads.

When tested according to 12.1.2, the parts of the air/flue configuration which the manufacturer declares may
be suspended shall withstand a load of at least one and a half times the manufacturer's declared design load.

7.2.3 Lateral strength

7.2.31 Non-vertical installation
When the concentric air/flue configuration or the air supply duct of a separate configuration, declared by the
manufacturer as suitable for non-vertical installation, e.g. according to the installation instruction, is tested

according to the test method described in 12.1.3.1, the deflection of any part of the test sample shall not be
more than 2 mm/m in distance between supports.

7.2.3.2 Components subject to wind load
When the concentric air/flue configuration or the air supply duct of a separate configuration declared by the
manufacturer as suitable for external installation, e.g. according to the installation instruction, are tested

accordin% to the test method described in 12.1.3.2, the test sample shall withstand a minimum load of
1,5 kN/m* of projected outer surface area.

7.3 Resistance to fire

7.3.1 Internal to external

The manufacturer shall declare the minimum distance to combustible material according to 7.5.1.2.

7.3.2 External to external

Until a European test method is available the resistance to fire, external to external, shall be evaluated and
declared according to national regulations.

7.4 Hygiene, health and environment

7.41 Gastightness of the flue duct
When a flue duct is tested according to the test methods described in 12.2.1.2.2, the leakage rate shall not be

greater than that given in Table 5, both before and after the thermal performance tests and where appropriate
after the sootfire test.
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7.4.2 Gastightness of the air supply duct
When an air supply duct is tested according to the test method described in 12.2.1.2.3 with a positive pressure

of 40 Pa in the air supply duct section, the leakage shall not exceed 0,28 I-s-"m-? of surface of the air supply
duct before and after the thermal performance test and where appropriate after the sootfire test.

7.5 Safetyin use
7.5.1 Thermal performance

7.51.1 Thermal shock

NOTE A concentric air/flue configuration made of sections and/or fittings is thermal shock resistant when it meets the
gas tightness after the thermal tests.

7.5.1.2 Distance to adjacent combustible surfaces

7.51.21 Heat stress

The concentric air/flue configuration shall be tested in accordance with 12.3.1.2.1. The maximum temperature
of the adjacent combustible material shall not be greater than 85 °C related to an ambient temperature of
20 °C.

7.5.1.2.2 Sooffire

The concentric air/flue configuration designated sootfire resistant shall be tested in accordance with 12.3.1.3.2.

The maximum temperature of the adjacent combustible material shall not be greater than 100 °C related to an
ambient temperature of 20 °C.

7.5.1.3 Temperature of additional materials and components
Any additional materials or components in the flue and/or air supply duct shall be tested in accordance with

12.3.1.3.3. The maximum temperature of these materials or components shall not exceed their specified
working temperature.

7.5.1.4 Temperature cycling test
The flue/air supply duct and its components shall be tested in accordance with 12.3.1.3.4.

No part of air/flue configuration or its components shall show any permanent deformation, blisters or cracks
that may affect its performance.

The elongation of the test air/flue configuration shall not exceed 0,005 m, and meet the gas tightness given in
7.41and7.4.2.

7.5.1.5 Accidental human contact
Where accidental human contact of a flue is possible, the outer wall surface temperature of the concentric

air/flue configuration, when measured during the test of 12.3.1.3.1, shall not be greater than the appropriate
value given in Table 1.
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Table 1 — Maximum outer wall surface temperatures

Material of the outer surface Maximum allowed temperature

Metal — bare 70 °C

Metal — painted 50 ym 80 °C

Double Sided Vitreous/Porcelain Enamelled 86 °C
Steel(DSVPES) 160 pm

Metal — plastic covered 400 um 98 °C

Plastic 93 °C

Ceramic, glass 85 °C

Concrete, marble 80 °C

NOTE The values in Table 1 are based on the criteria in EN ISO 13732-1, relating to a 1 s burn threshold.

7.5.2 Thermal resistance

7.5.21  Fluel/air supply ducts with concentric air/flue configuration

Except where the thermal resistance of the flue duct declared by the manufacturer is zero, the thermal
resistance value in [m’K/W] of the flue duct declared by the manufacturer shall be verified by testing according
to 12.3.2.2.1 and calculation according to 12.3.2.2.2.

Except where the thermal resistance of the air supply duct declared by the manufacturer is zero, the thermal

resistance value in [mZKNV] of the air supply duct declared by the manufacturer shall be verified by testing
according to 12.3.2.2.1 and calculation according to 12.3.2.2.3.

7.5.3 Rainwater ingress

7.5.3.1  Air supply duct for all systems

When the air supply duct is tested according to the test methods described in 12.3.3.1 or 12.3.3.2, there shall
be no water entering the air supply duct.

Products which fail this requirement may be designated rain water resistant if an adequate drain is provided.

If a manufacturer provides a drain it shall be included in the test assembly prior to test. The drain shall
prevent rainwater entering the appliance

7.5.4 Flow resistance of the flue and air supply ducts and fittings

7.5.41 Mean value of roughness of straight ducts

The manufacturer shall declare the mean value of roughness for straight concentric and separate flue ducts
and straight separate air supply ducts. Typical values are given in Table 2.

For concentric air supply ducts the flow resistance shall be measured according to 12.3.4.
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Table 2 — Typical values for mean roughness r for flues and air supply ducts

Materials of the flues and air supply ducts Typical values for mean roughness, r
m
Double Sided Vitreous/Porcelain 0,00004
Enamelled Steel(DSVPES)

welded steel 0,001
glass 0,001
plastic 0,001
aluminium 0,001

clay ceramic flue liners 0,0015
bricks 0,005
soldered metal 0,002
concrete 0,003
masonry 0,005
corrugated metal 0,005

Where the materials of the air supply ducts are different, the higher roughness value of the surfaces shall be
used.

7.5.4.2 Flow resistance of fittings
The manufacturer shall declare the flow resistance of fittings.
The declared value shall be determined according to the test method described in 12.3.4 under the conditions

specified in 12.3.4.1 or, for flue duct fittings and non-concentric air supply duct fittings, obtained from data
given in Table B.1.

7.5.5 Water vapour diffusion resistance
When a section or fitting designated for wet operating conditions and gas tightness class N1 is tested

according to the test method 12.3.5, the outer surface of the section or fitting shall remain dry and the
increase in mass of the section or fitting shall not exceed 1,0 % of the insulating material.

7.5.6 Condensate penetration resistance

When a straight flue duct or fitting designated for wet operating conditions is tested according to the test
method 12.3.5, the outer surface of the flue duct or fitting shall remain dry and the increase in mass of the
section or fitting shall not exceed 1,0 % of any insulating material.

7.6 Materials

7.6.1  Flue ducts and other parts in contact with combustion products

Flue ducts and other parts in contact with combustion products shall be in accordance with Table 4.
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7.6.2 Air supply duct and other parts not in contact with combustion products

Air supply ducts and other parts not in contact with combustion products shall consist of materials - protected
or not - which are to be regarded as fit for the purpose, e.g.:

— plastic;

— aluminium;

— galvanized steel, according to the Sendzimir process, with a minimum zinc layer weight of 275 g/m2;
— stainless steel;

— aluminium coated steel.

NOTE The material of the air supply duct should reflect the fact that some corrosion may be possible as the result of
the allowed recirculation of flue gas in the air supply duct containing corrosive constituents.

7.6.3 Additional information on plastics and elastomers

Attention shall be paid to the resistance to sunlight where appropriate, in particular UV radiation, as well as to
flame extinction and flame sustainability.

Plastics and elastomeric components used in the duct shall:
a) not show any deformation, permanent or temporary, when the relevant material of the air/flue
configuration is tested in accordance with 12.4, that will affect the performance of the air/flue configuration,

and

b) meet the appropriate requirements laid down in EN 14241-1 when the flue duct is assessed using the test
methods described in that standard at the temperatures obtained in 12.3.1.3.3.

7.6.4 Freezel/thaw

Metal products are considered deemed to satisfy free freeze/thaw resistance.

Plastic components satisfying the requirement 7.6.3 a) are also considered deemed to satisfy the freeze/thaw
resistance.

Other components of, e.g. clay, ceramic, concrete shall meet the relevant requirement in the relevant product
standard.

8 Product information
8.1 Manufacturer's instructions

The manufacturer’s instructions shall be available in the language of the country of destination.
8.2 Minimum information to be included in the manufacturer's instructions

— Manufacturer identification;

— product designation with explanation;

— nominal diameters of the flue duct and air supply duct;
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— actual diameters and lengths of the spigots with tolerances;

— maximum installation lengths or weight of the flue and air supply duct;
— typical installation drawing, vertical or non-vertical, external or internal;
— identification of flue and air supply ducts;

— minimum distance to combustible materials;

— information required on the chimney plate;

— that the product shall be installed in accordance with local rules in force;
— thermal resistance;

— flow resistance

A.1 for the calculation of the pressure loss the mean value of roughness for the material of the flue, r, in
mm,

A.2 for the coefficient of flow resistance due to a dimensional and / or cross sectional change in the flue, ;
— reaction to fire (only for plastic components);
and where appropriate:
— storage instructions;
— method of installation of any seals required;
— specific methods or tools for cleaning.
NOTE The normal method of cleaning is by the use of a brush which should not be made from black steel.
8.3 Appliance adapter

Where appropriate an adapter shall be provided with a flue gas and air entry sampling point.

9 Marking

9.1 General

NOTE For CE marking and CE labelling purposes the provisions of ZA.3 apply.

9.2 Flue and air supply duct

The flue and air supply duct shall be marked with the following information, where possible on the product
otherwise on label/packaging:

a) product designation in accordance with Clause 10 (the air supply duct shall be marked with the number of
this European Standard without further designation parameters);

b) name or trade mark of the manufacturer;
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c) manufacturing batch or product reference of manufacturer;

d) identification of the flue duct.

9.3 Packaging

Each package within a consignment shall be legibly marked with the following information:
a) product designation in accordance with Clause 10;

b) name or trade mark of the manufacturer;

c) nominal diameters of the flue duct and air duct.

9.4 Chimney plate

The manufacturer shall make available a chimney plate made of a durable material, which shall include the
following information:

a) name or trademark of the manufacturer, engraved or indelibly marked;
b) space for designation in accordance with EN 1443;
c) space for nominal diameter (size) of the flue duct and the air supply duct;

d) space for minimum distance to combustible material indicated in millimetres followed by the symbol of an
arrow and a flame;

e) space for installer data and date of installation.
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10 Designation

10.1 General

The concentric air/flue configuration or the flue duct of the separate air/flue configuration shall be designated
in accordance with the following designation system:

EXAMPLE

1
O

Flue/air supply duct EN xx T120 - P1 Vm - L40045 - 050

Temperature class (see 10.2)

Pressure class (N, P or H) (see 10.3)

Resistance to condensate class (W: wet /D: dry)

(see 10.4)

Corrosion resistance (see 10.5.1)

Flue duct material specification (see 10.5.2)

Soot-fire resistance class (G yes or O no) and
distance to combustible material in mm (see 10.6)

10.2 Temperature classes and test temperature

Table 3 identifies the temperature class for the flue duct nominal working temperature, and gives the test
temperature for the temperature level.

Documents
Document Sharinlgy-iub

Full document details: BS EN 14989-2:2007


http://www.avadocuments.com/doc/bs-en-14989-2-2007
http://www.avadocuments.com/doc/bs-en-14989-2-2007

BS EN 14989-2:2007
EN 14989-2:2007 (E)

Table 3 — Temperature classes and test temperatures

Temperature class Nominal working Flue gas test

Temperature (T) Temperature
°C °C
T 080 <80 100
T 100 <100 120
T120 <120 150
T 140 <140 170
T 160 <160 190
T 200 <200 250
T 250 <250 300
T 300 <300 350
T 400 <400 500
T 450 <450 550
T 600 <600 700

10.3 Pressure class

Flue ducts to this standard are designated according to pressure classes N1, P1, P2, H1 or H2.

10.4 Condensate resistance class
Flue duct shall be designated either:
— W —for flue duct operating under wet operating conditions;

— D —for flue/air supply duct operating under dry operating conditions.
10.5 Corrosion resistance

10.5.1 Corrosion resistance
Corrosion resistance shall be designated either on the basis of:
a) material type (according to Table 4) and thickness of the flue duct; or

b) on the basis of the results of at least one of the three test methods described in normative Annex A of
EN 1856-1:2003.

Products which have a declaration on the basis of material type and thickness shall be designated Vm.

Products passing the test described in A.1 of EN 1856-1:2003 shall be designated V1.

Products passing the test described in A.2 of EN_1856-1:2003 shall be designated V2.
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Products passing the test described in A.3 of EN 1856-1:2003 shall be designated V3.

The product designation shall, in any case, include the flue duct material specification, according to 10.5.2.

NOTE The link between Vm, V1, V2 and V3 and the allowed use is dependent on individual member states
regulations, where they exist.

10.5.2 Flue duct material specification

The complete material specification of the flue duct shall be formed by the letter L followed by five digits. The
first two digits shall represent the material type as in Table 4 and the last three digits shall represent the
material thickness in mm in multiples of the unit 0,01.

EXAMPLE L 40045 represents a liner made of 1.4401 stainless steel with a thickness of 0,45 mm.

Table 4 — Flue duct material specification

Material type Material N° Symbol
10 EN AW — 4047A EN AW Al Si 12A°
11 EN AW — 1200A (cast aluminium)
13 EN AW-6060 EN AW-AL 99,0
20 1.4301 EN AW Al Mg Si
30 1.4307 X5CrNi 18-10
40 1.4401 X2CrNi 18-9
50 1.4404 ° X5CrNiMo 17-12-2
60 1.4432 X2CrNiMo 17-12-2
70 1.4539 X2CrNiMo 17-12-3
80 CAS n°: 65997-18-4 | DSVPES(Double Sided
or/fand EINECS n°:266- | Vitreous/Porcelain Enamelled Steel)
047-6
99 ° To be declared X1NiCrMoCu 25-20-5
To be declared
1) With maximum contents Cu < 0,1% and Zn < 0,15%.
2) Equivalent for material N° 1.4404 = 1.4571(symbol X6CrNiMoTi 17-12-2).
3) A material type not currently specified in the table (and assigned a material number) may be assigned the
material type 99 for the purpose of designating the product. It may be considered as a suitable liner material
provided that it has passed the appropriate corrosion test according to its intended designation V1, V2, or V3. The
manufacturer shall declare the material specification.

10.6 Resistance to fire — Soot fire resistance, and distance to combustible material

The flue duct shall be designated O if it is non sootfire resistant or G if it is sooffire resistant, followed by the
separation distance to combustible material xx, in mm.

11 Evaluation of conformity

11.1 General

The compliance of a product duct with the requirements of this European Standard and with the stated values
(including classes) shall be demonstrated by:
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— initial type testing;
— factory production control by the manufacturer, including product assessment.
11.2 Type testing

11.2.1 Initial type testing (ITT)

Initial type testing shall be performed to show conformity with this European Standard. Tests previously
performed in accordance with the provisions of this European Standard (same product, same characteristic(s),
test method, sampling procedure, system of attestation of conformity etc.) may be taken into account. In
addition, initial type testing shall be performed at the beginning of the production of a new product or at the
beginning of a new method of production (where this may affect the stated properties).

Where characteristics are determined on the basis of conformity with other product standards (for insulation
material, metals including coatings, seals and sealants), these characteristics do not need to be reassessed
provided that the designer ensures the validity of the results. Products CE marked in accordance with
appropriate harmonised European specifications may be presumed to have the performances stated of them,
although this does not replace the responsibility of the manufacturer to ensure that the product as a whole is
correctly designed and its component products have the necessary performance values.

All characteristics defined in Clauses 5, 6 and 7 shall be subject to initial type testing, with the following
exception:

— release of dangerous substances which may be assessed indirectly by controlling the content of the
substance concerned.

11.2.2 Further type testing
Whenever a change occurs in the product design, the raw material or supplier of the components, or the

production process, which would change the tolerances or requirements of Clauses 6 and 7 for one or more of
the characteristics, the type tests shall be repeated for the appropriate characteristic(s).

11.2.3 Sampling for type testing

The size of products to be tested shall be according to Annex C.

The number of products to be tested for any one size shall be in accordance with the requirements of Annex D.
The results of all type tests shall be recorded and held by the manufacturer, until superseded.

11.3 Factory production control (FPC)

11.3.1 General

NOTE A FPC system conforming to the relevant part(s) of EN_ISO 9001:2000, for the following requirements and
made specific to the products of this European Standard, is considered to satisfy the requirements.

— The manufacturer shall establish, document and maintain a FPC system to ensure that the manufactured
products conform to the stated performance characteristics of the type test sample. The FPC system shall
consist of procedures, regular inspections and tests and/or assessments and the use of the results e.g. to
control raw and other incoming materials or components, equipment, the production process and the
product.

— The manufacturer is responsible for organising the effective implementation of the factory production
control system. Tasks and responsibilities in the production control organisation should be documented
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and this documentation should be kept up to-date. In each factory the manufacturer may delegate the
action to a person having the necessary authority to:

— identify procedures to demonstrate conformity of the product at appropriate stages;

— identify and record any instance of non-conformity;(c) identify procedures to correct instances of non
conformity.

— The manufacturer shall draw up and keep up-to-date documents defining the factory production control
which he applies. The manufacturer's documentation and procedures shall be appropriate to the product
and manufacturing process. All FPC systems shall achieve an appropriate level of confidence in the
conformity of the product. This involves:

— the preparation of documented procedures and instructions relating to factory production control,
operations, in accordance with the requirements of the reference technical specification;

— the effective implementation of these procedures and instructions;
— the recording of these operations and their results;

— the use of these results to correct any deviations, repair the effects of such deviations, treat any
resulting instances of non-conformity and, if necessary, revise the FPC to rectify the cause of non-
conformity.

— The production control operations shall include some or all of the following operations:
— the specification and verification of raw materials and constituents;
— the controls and tests to be carried out during manufacture according to a frequency laid down;

— the verifications and tests to be carried out on finished products according to a frequency which may
be laid down in the technical specifications and adapted to the product and its conditions of
manufacture.

NOTE Depending on the specific case, it may be necessary to carry out i) the operations referred to under b) and c),
ii) only the operations under b) or iii) only those under c). The operations under b) centre as much on the intermediate
states of the product as on manufacturing machines and their adjustment, and equipment etc. These controls and tests
and their frequency are chosen based on product type and composition, the manufacturing process and its complexity, the
sensitivity of product features to variations in manufacturing parameters etc.

The manufacturer shall have or have available the installations, equipment and personnel which enable him to
carry out the necessary verifications and tests. He may, as may his agent, meet this requirement by
concluding a sub-contracting agreement with one or more organisations or persons having the necessary
skills and equipment.

The manufacturer has responsibility to calibrate or verify and maintain the control, measuring or test
equipment in good operating condition, whether or not it belongs to him, with a view to demonstrating
conformity of the product with its technical specification. The equipment shall be used in conformity with the
specification or the test reference system to which the specification refers.

If necessary, monitoring shall be carried out of the conformity of intermediate states of the product and at the
main stages of its production.

This monitoring of conformity focuses where necessary on the product throughout the process of manufacture,
so that only products having passed the scheduled intermediate controls and tests are dispatched.

The results of inspections, tests or assessments requiring action shall be recorded, as any action taken. The
action to be taken when control values or criteria are not met shall be recorded.
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