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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-96: Particular requirements for flexible

24

sheet heating elements for room heating

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprid
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatig
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end

in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repo|
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). T
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt

may participate in this preparatory work. International, governmental and non-goverfnmental organizations liaig
with the IEC also participate in this preparation. IEC collaborates closely with'the International Organization
Standardization (ISO) in accordance with conditions determined by agreement’between the two organization

The formal decisions or agreements of IEC on technical matters expres§, as nearly as possible, an internatig
consensus of opinion on the relevant subjects since each technical committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Natig
Committees in that sense. While all reasonable efforts are.made to ensure that the technical content of

Publications is accurate, IEC cannot be held responsible_for the way in which they are used or for

misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicati
transparently to the maximum extent possible in their national and regional publications. Any divergence betw
any |IEC Publication and the corresponding natignal-or regional publication shall be clearly indicated in the laf

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conforn
assessment services and, in some areasgsaccess to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC orits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damagg
other damage of any natufe whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn.to the Normative references cited in this publication. Use of the referenced publication
indispensable for'the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of
patent(s). IEC-takes no position concerning the evidence, validity or applicability of any claimed patent right
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), wh
may bétrequired to implement this document. However, implementers are cautioned that this may not represg
the, latest information, which may be obtained from the patent database available at https://patents.iec.ch.
shall,not be held responsible for identifying any or all such patent rights.
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This commented version (CMV) of the official standard IEC 60335-2-96:2024 edition 3.0
allows the user to identify the changes made to the previous IEC 60335-2-96:20019
edition 2.0. Furthermore, comments from IEC TC 61 experts are provided to explain the
reasons of the most relevant changes, or to clarify any part of the content.

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts’ comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 60335-2-96 has been prepared by IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This third edition cancels and replaces the second edition published in 2019. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) alignment with IEC 60335-1:2020;

b) [ conversion of some notes to normative text (Clause 1, 5.2, 7.12.101);
c) | correction to reinstate the touch current limit in 22.105.
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e text of this International Standard is based on the following documents:
Draft Report on voting
61/7279/FDIS 61/7304/RVD

| information on the voting for its approval can be found in the feport on voting indicated
above table.

e language used for the development of this International<Standard is English.

s document was drafted in accordance with ISO/fEC Directives, Part 2, and developed
cordance with ISO/IEC Directives, Part 1 and ISQ/AEC Directives, IEC Supplement, availa

cribed in greater detail at www.iec.ch/publications.

ist of all parts of the IEC 60335 series, under the general title: Household and sim
ctrical appliances — Safety, can be faund on the IEC website.

s part 2 is to be used in . gonjunction with the latest edition of IEC 60335-1 and
endments unless that edition "precludes it; in that case, the latest edition that does
clude it is used. It was established on the basis of the sixth edition (2020) of that standa

TE 1 When "Part 1" is mentioned in this standard, it refers to IEC 60335-1.

s part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to cony
t publication, into the IEC standard: Particular requirements for flexible sheet heat
ments for,r00M heating.

n

in
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www.iec.ch/members_experts/refdocs. The .main document types developed by IEC are

lar

its
hot
d.

as

en a-particular subclause of Part 1 is not mentioned in this part 2, that subclause applies

rel

pvant text in Part 1 is to be adapted accordingly.

ag is-reasonable. When this standard states "addition", "modification" or "replacement”, ]he

NOTE 2 The following numbering system is used:

subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, includ
those in a replaced clause or subclause;

additional annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:

requirements: in roman type;
test specifications: in italic type;

notes: in small roman type.

ing


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://iecnorm.com/api/?name=20a3fcada1a7b71e7e8bf8b37a81b90e

-6 - IEC 60335-2-96:2024 CMV © |IEC 2024

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the
associated noun are also in bold.

The following additional differences exist in the countries indicated below.

— 1: Flexible sheet heating elements that are cut on site are not allowed (France).

— 7.12.1 ¢): The instructions in timber floors shall state that the heating unit is to be covered
with additional insulation, be supplied through an isolating transformer, or be class Il
(Sweden).

The committee has decided that the contents of this document will remain unchanged until the
stgbility date indicated on the IEC website under webstore.iec.ch in the data related to, the
specific document. At this date, the document will be

e |reconfirmed,
e | withdrawn, or

e |revised.

NOJTE 4 The attention of National Committees is drawn to the fact that equipment ‘manufacturers and tes{ing
orgpnizations can need a transitional period following publication of a new, amendedsor revised IEC publication in
whilch to make products in accordance with the new requirements and to equip themselves for conducting new or
rev|sed tests.

It i the recommendation of the committee that the content of this publication/be adopted for implementation nationplly
not|earlier than 12 months or later than 36 months from the date of publication.

PORTANT - The "colour inside" logo on the cover page of this document indicatgs
at it contains colours which are considered\to be useful for the correct understanding
f its contents. Users should therefore print this document using a colour printer.

OFF
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its
provisions is entrusted to appropriately qualified and experienced persons.

Guidance documents concerning the application of the safety requirements for appliances can

be

accessed via TC 61 supporting documents on the IEC website

https://www.iec.ch/tc61/supportingdocuments
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If an appliance within the scope of this standard also incorporates functions that are cove
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s information is given for the convenience of users of this International Standard and dg
constitute a replacement for the normative text in this standard.

s standard recognizes the internationally accepted level of protection against-hazards sy
electrical, mechanical, thermal, fire and radiation of appliances when operated as in norn
p taking into account the manufacturer's instructions. It also covers abnormal situations t
n be expected in practice and takes into account the way in which electromagne
Enomena can affect the safe operation of appliances.

compatibility with the wiring rules when the appliance is connected to the supply mai
wever, national wiring rules-may can differ.

another part 2 of IEC 60335, the relevant part 2-ist\applied to each function separately,
as is reasonable. If applicable, the influence_of’ one function on the other is taken i
count.

en a part 2 standard does not include additional requirements to cover hazards dealt with

TE 1 This means that the technical committees responsible for the part 2 standards have determined that
necessary to specify particular requirements for the appliance in question over and above the gen
pirements.

s standard is a product family standard dealing with the safety of appliances and tak
cedence over horizontal'and generic standards covering the same subject.

TE 2 Horizontal-and_generic—standards Horizontal publications, basic safety publications and group sa

lications covering\a/hazard are not applicable since they have been taken into consideration when develodi
general andeparticular requirements for the IEC 60335 series of standards.—Fer—example—in—the—easg

pnerature reduirements forsurfaces on-manyv-applances—genericstandards-—suchas SO 13732-1 forhotsurfad

es

ch
hal
nat
tic

s standard takes into account the requirements of IEC 60364 as far as possible so that there

nS.
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are

An
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..... W-appliances; g standards;su u

appliance that complies with the text of this standard will not necessarily be considered

Sl

to

mply’ with the safety principles of the standard if, when examined and tested, it is found

to

have other features which impair the Teverl of safety covered by these requirements.

An appliance employing materials or having forms of construction differing from those detailed
in the requirements of this standard may be examined and tested according to the intent of the
requirements and, if found to be substantially equivalent, may be considered to comply with the
standard.

NO

TE 3 Standards dealing with non-safety aspects of household appliances are:
IEC standards published by TC 59 concerning methods of measuring performance;
CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions;

CISPR 14-2 concerning electromagnetic immunity;

IEC standards published by TC 111 concerning environmental matters. |2
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-96: Particular requirements for flexible
sheet heating elements for room heating

1 | Scope
Thjs clause of Part 1 is replaced by the following.

This part of IEC 60335 deals with the safety of flexible sheet heating elements intended| to
belincorporated into floors and walls below 1,2 m and above 2,3 m and in ceilings, their ratled
vo|tage being not more than 250V for single-phase installations and 480V for other
ingtallations including direct current (DC) supplied appliances. |3

Flexible sheet heating elements are converted into heating units that are incorporated in the
buflding in accordance with the instructions after which the required level of protection agaipst
hagards is achieved.

NOJFE-104+—Attention is drawn to the fact that

— |in many countries, different wiring rules apply;

— | for heating units intended to be used in vehicles or on-board ships or aircraft, additiopal
requirements can be necessary;

— |in many countries, additional requirements are specified by the national authorities for fjire
protection, the national authorities for building regulations, the national health authorities,
the national authorities responsible for the protection of labour and similar authorities.

NOfFE102—This standard does nat@pply to

— | heating units intended.exclusively for industrial purposes;

— | heating units intended-to be used in locations where special conditions prevail, such|as
the presence of a_cerrosive or explosive atmosphere (dust, vapour or gas);

— | blankets, pads, clothing and similar flexible heating appliances (IEC 60335-2-17);
— | foot warmers.and heating mats (IEC 60335-2-81);

— | heated carpets and for heating units for room heating installed under removable flgpor
coverings (IEC 60335-2-106);

— | flexible sheet heating elements incorporated in other appliances.

2 Normative references
This clause of Part 1 is applicable except as follows.
Addition:

IEC 60364-7-701:2008, Low-voltage electrical installations — Part 7-701: Requirements for
special installations or locations — Locations containing a bath or shower

IEC 60884-1:20022022, Plugs and socket-outlets for household and similar purposes — Part 1:
General requirements


This revision is for alignment with IEC 60335-1:2020.

https://iecnorm.com/api/?name=20a3fcada1a7b71e7e8bf8b37a81b90e

IEC 60335-2-96:2024 CMV © |IEC 2024 -9-

IEC60884-1:2002/AMD2:2043*

ISO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles
for safety signs and safety markings

3 Terms and definitions

This clause of Part 1 is applicable except as follows.

3.1 Definitions relating to physical characteristics
Replacement:

3.1.9 Modification: |4
normal operation

Relplace the first paragraph with the following:

opgration of the heating unit after incorporation into the building~in accordance with {he
indtructions.

Flexible sheet heating elements, the current of which can §ary depending on the length of {he
flexible sheet heating elements and those that can supply other flexible sheet heating
elgments are loaded so that the current marked on the flexible sheet heating elements flows
through the heating unit.

Helating units for storage heating applications_are charged for 75 % of the rated charging
period.

3.1.101
rafed charging period
lorjgest uninterrupted charging period-assigned to the heating unit by the manufacturer

3.2 Definitions relating to means of connection

3.2.1 Replacement:
supply leads
sel of wires intended-for connecting the appliance to fixed wiring

3.8 Definitions.relating to types of appliances

3.5.4 Addition:

Nofe 10#to.entry: Heating units are considered to be fixed appliances.

3.5.101

flexible sheet heating element
heating element consisting of sheets of electrical insulation laminated with electrical resistance
material, or a base material on which electrically insulated heating wires are fixed

Note 1 to entry: This definition does not preclude other methods of combining the insulation and resistance
materials.



This revision maintains the normal operation while charging as specified in IEC 60335-1:2020.
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3.5.102

heating unit

flexible sheet heating element equipped with means of connection to the supply and with
insulation surrounding live parts

Note 1 to entry: The heating unit can be partly or completely prefabricated.

3.5.103
modular heating unit
prefabricated assembly consisting of a heating unit and other materials to form a rigid

copstruction for mountina on a caeilina
SHHeHOR—-e—ReUHHRg-oeR—4 g

3.5.104
storage heating application
use of heating units to heat thermal accumulating material

Nofe 1 to entry: The heat is discharged naturally, the heat output being varied by adjusting_the «€energy input.
3.6 Definitions relating to parts of an appliance

3.6.101

elegctrode
cohductive part incorporated in a flexible sheet heating element for supplying the heating
m3terial

4 | General requirement

Thjs clause of Part 1 is applicable.

5 | General conditions for the tests

Thjs clause of Part 1 is applicable exeept as follows.

5.2 Replacement:

In general, eight samples are required for the tests.

The tests of 13.3 and’of Clause 15 and Clause 16 are carried out on one sample.
The tests of 48101 and of Clause 30 are carried out on one sample.

The test'af 21.102 is carried out on two samples. One of these samples is also used for the test

of P2/101.

U

The test of 22.103 is carried out on one sample.

The remaining tests are carried out on the sixth sample. The other two samples are required
for incorporating into the test arrangement to create the necessary thermal environment.

Nine samples of modular heating units are necessary for the tests of 11.2.102.

Additional samples are necessary if the tests of 18.102 are carried out.
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The test of 22.105 is carried out on the same sample as that used for the test of 13.2.

Two samples of the additional layer of material, of-sufficient a size necessary to cover the
heating unit, are required if the test of 21.104 is carried out.

NOTE 101 Additional samples can be necessary if tests have to be repeated or for testing different sizes of heating
units.

5.3 Addition:

Thtest of 22.TU5 IS carried out arter the test ofr 13.2.
5.6 Addition:

Thermostats sensitive to room air temperature or outdoor air temperature are.Short circuit¢d.
Hdwever, the thermostat is not short circuited if it can be set so that it does-not’cycle.

5.10 Addition:

Hdawever, for flexible sheet heating elements that are cut on site) the tests are carried put
after connecting the supply leads and protecting the edges in accordance with the instructiops.

5.101 Heating units intended to be installed in walls above a height of 2,3 m are subjectied
to the tests for installation in ceilings.

6 | Classification
Thjs clause of Part 1 is applicable except as:follows.
6.1 Addition:

It ip not necessary to classify heating units-need-not-be classified. However, if a heating uhit
is ¢lassified, the relevant requitements apply.

6.2 Addition:
Helating units for.installation in concrete or similar materials shall be at least IPX7.

Other heating units shall be at least IPX1.

7 | Marking and instructions

This clause of Part 1 is applicable except as follows.
7.1 Modification:

Instead of the marking of rated power input or rated current the following applies:

— heating units shall be marked with their rated power input;

— flexible sheet heating elements without connection between adjacent elements shall be
individually marked with their rated power input;

— other flexible sheet heating elements shall be marked with their rated power input per
metre length.

Flexible sheet heating elements shall be marked with their maximum current if
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the current can vary depending on the length of the flexible sheet heating element;

other flexible sheet heating elements can be supplied through them.

Addition:

Flexible sheet heating elements shall be marked with:

the indication of orientation, unless heating units are symmetrical;

IEC 60335-2-96:2024 CMV © |IEC 2024

the intended installation (ceilings, walls between 0,2 m and 1,2 m and/or above 2,3 m, or

flnnre);

the heating mode (direct heating or storage heating), unless intended for both modes:

If the heating unit is only intended for application in floors of concrete or similar materials), it

sh

Th
or

Flexible sheet heating elements that can be cut on site and have {0 b€ cut at specified plag
bl be marked appropriately.

sh

Ap
m3

7.6 Addition:

3

IEC

IEC

L]
"‘\"5 w {(}("

LT LA

EC

[symbol IEC 60437-6447
(2021-01)]

[symBot' IEC 60417-6446
(20%1-01)]

[symbol IEC 60417-6448
(2021-01)]

[symbol IEC 60417-6445
(2021-01)]

b1l be marked with the symbol for installation in concrete or similar materials.

pliances with separate controls, without a control, or with“detachable controls shall
rked with the reference number or by other means of identification of the control.

heating, direct ceiling-heating

heating, direct floor-heating

heating, floor storage-heating

wah-heating, wall

e marking shall be repeated at least once every 0,5 m of the flexible sheet-heating elemeént
on every section that can be cut to form a heating unit.

es

be

IEC

[symbol IEC 60417-6449
(2021-01)]

heating, installation in concrete

or similar materials

These symbols are information signs and, except for the colours, the rules of ISO 3864-1 apply.
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7.12.1 Addition:

Instructions shall be provided. They shall include

a)
b)

c)

explanation of the marking and symbols, if necessary;

information for incorporating the heating units into the building, in particular the following:

e precautions to be taken to avoid damage during installation, such as dropping sharp

objects or stepping on the heating unit, or careless pouring of concrete;

e dimensions and distances to be taken into account;

e a statement that the heating units have to be separated from other heat sources-su
as luminaires and chimneys;

e description of the fixing areas of the heating unit and the separate screen, ifrapplicab

e guidance on how to avoid air gaps between the flexible sheet heating element and {
screed of concrete floors;

e guidance on how to avoid damage to a flexible sheet heating’ element and
terminations in timber constructions due to relative movement after’installation;

ch

le;
he

its

o the lowest ambient temperature at which heating unitstmay—be—installed are

recommended for installation;
e the minimum radius for bending the flexible sheet heating element, if applicable;

o astatement that heating units-shall are not-eress to b€ installed across expansion joi
of the building or structure;

e a statement to ensure that attachment of room" fittings does not restrict heat emiss
from heated areas.

Except for modular heating units, the instructions shall include the following:
e precautions to be taken to avoid creasing the flexible sheet heating element;
e a statement that the heating unif.is not to be installed on irregular surfaces;

e a description of the intended‘orientation and a statement that the heating unit is to
installed in this way (for heating units having non-symmetric construction);

a statement that the installation is to be in-accordance with the national-wiring rules. T
substance-of the folowihg-information-shall-be-included national wiring rules can apply

the installation including’the following:

e a statement fHatthe heating units are to be supplied through a residual current dev
(RCD) having-a rated residual operating current not exceeding 30 mA. The RCD sh
not be of-the time delayed type. Alternatively, except for installations in flo
surrounding swimming pools or walls below a height of 2,3 m, they may be suppl

hts

on

be

for

ce
all
DIs
ed

through an isolating transformer. This statement is not required for class Ill heating

units and for applications in

~/ timber floors provided that the instructions for installation state that there is to be

an

air gap between the heating unit and the floor:

— timber ceilings;

— floors of concrete or similar materials in dry locations (dry locations are areas outside
zone 3 as defined in IEC 60364-7-701) as long as the basic insulation and

additional electrical insulation each withstand the electric strength test of 16.3
reinforced insulation;

for

e how to connect heating units to the supply, giving the cross-sectional area of the leads,

if applicable;

e how to interconnect the heating units, giving the cross-sectional area of the leads,

applicable;

if

e a statement that heating units shall be installed to avoid increasing the ambient

temperature of any existing electrical installation;
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the maximum current allowed to flow through one heating unit when other units are supplied

through it or when the current can vary depending on its length;
list of controls, unless they are incorporated into the heating unit;
the maximum thermal resistance between the heating unit and the room;

the type of covering materials that are allowed to be used in conjunction with the heati

ng

units with a statement that the advice of the manufacturer is to be requested before
materials other than those recommended are used; the thickness of covering materials,

which for floors shall be at least 5 mm;

haracteristi f the thermal insulation that is t insert tween rate h i
units installed to heat a floor and the ceiling below it;

characteristics of the thermal insulation that is to be inserted between separate-heati
units installed to heat both sides of a wall;

specification of any adhesive to be used,;

a statement that a label is to be fixed adjacent to the distribution board-and that it has
contain the locations of the heating units;

if the heating units are installed in a suspended ceiling, or are accessible from the r
space, a statement that a label giving this information is to be fixed to the access point
the ceiling;

insulation only shall be covered by additional electrical insulation or supplied through
isolating transformer.

TE 101 A summary of particular installation requirements for different applications is given in informa
ex AA.

2.101 The instructions for applications in flgars of concrete or similar materials, includ
hcrete or similar materials laid on a timber fleor, or under tiles shall state that

a grid is to be installed above the heating unit. The grid is to
e be protected against corrosion-but not electrically insulated,;

e be electrically and mechanically equivalent to a steel grid having a mesh not more th
50 mm x 50 mm and a wire"diameter of 1 mm, unless the grid covers

— class Il heating uhits;
— heating units installed with additional electrical insulation;

o fully cover thetheating unit including the fixing areas. It-may can cover several heati
units;

e be connected to earth;

o be fitted with terminals suitable for the connection of two conductors each having
neminal cross-sectional area of 2,5 mm?;

o{~ be checked for electrical continuity during installation.

ng

ng

to

bof
of

in applications in timber floors, a statement indicating that heating units having basic

an

ive

an

The grid is not required for
o class Ill heating units;
o class Il heating units supplied through an isolating transformer;

o class Il heating units that are installed in dry locations (dry locations are areas outsi

de

zone 3 as defined in IEC 60364-7-701) and are supplied through a residual current

device (RCD);

e heating units installed in dry locations (dry locations are areas outside zone 3
defined in IEC 60364-7-701) if the basic insulation and additional electrical insulati
each withstand the electric strength test of 16.3 of reinforced insulation;

as
on

o heating units incorporating a metallic shield or braid having a resistance per unit length

equivalent to that of 0,5 mm? copper wire;
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b)

c)

when the heating units have been positioned, they must be covered with an additional layer
of material for mechanical protection. If the heating units are placed on concrete, a similar
layer is to be inserted between the heating unit and the concrete. Adjacent layers are to
overlap and be fixed to each other. The layer is to extend up each wall to the surface level

of the screed. These statements are not required if
e screened insulated heating wires are covered with a sheath complying with 21.1083;

e the additional electrical insulation complies with the test of 21.102;

when heating units having basic insulation only, other than those supplied at safety
extra-low voltage, are provided with additional electrical insulation, this additional

d)

NO|

7.1

unjits with basic insulation only, other than those supplied at safety extrazlow voltage, sh

stg

a
b)

~

7.1

by
un

7.1
stg
sh

7.1
the

7.1

insulation Is to be placed directly on the heating unit;

class Il heating units are to be installed at a distance of at least 30 mm from conduct
parts of the building, such as water pipes.

te that

the flexible sheet heating element is to be fully covered by thé-ceiling or floor;

the metallic parts of the ceiling or floor are to be earthed. The instructions shall state t
they have to be fitted with terminals suitable for the cofnection of two conductors eg
having a nominal cross-sectional area of 2,5 mm2 and.éxplain how the connection to 1
earthing terminal is to be made to ensure a low resistance. The statements regarding f{
need for earthing are not required if it is stated that.a layer of additional electrical insulat
is to be installed between the heating unit and-the ceiling. If this insulation is not provid¢
the name of the manufacturer and reference.of<the insulation shall be given.

2.103 The instructions for applications on floors where the heating units are to be covel
tiles shall state that the heating units.are to be covered by additional electrical insulati
ess the heating units are class |, class Il or class lll.

2.104 The instructions for flexible sheet heating elements that can be cut on site sH
te that this work is only to be’earried out by persons authorized by the manufacturer 3
|l give information on how,to

cut the flexible sheet heating elements;
protect the edges«of'the flexible sheet heating elements;

2.105 The\instructions for heating units for storage heating applications shall speq
rated charging period.

2106 Unless heating units

connect the supply leads-and to the interconnection leads and insulate the connections|

ve

2.102 The instructions for applications in metallic ceilings or metallic floors for heating

all

nat
ch
he
he
on
pd,

ed
bN,

all
nd

fy

incorporate a metallic shield or braid having a resistance per unit length equivalent to that

of 0,5 mmZ2 copper wire; or
are of class lll; or

consist of a base material on which metallically screened electrically insulated heating wires

are fixed and are for application in walls below a height of 1,2 m,

their instructions shall state that the heating units shall be of the type constructed with an
electrical conductive screen. The heating unit shall be installed so that the screen is towards
the covering material.

The instructions for heating units which are for application in walls below a height of 1,2 m and
with a separate electrical conductive screen shall state that the screen shall be placed between
the covering material and the heating unit.
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The instructions for heating units which are for application in walls, shall state that the heating

un

it shall be installed:

between 0,2 m and 1,2 m above the floor; or
above 2,3 m above the floor.

The instructions for heating units which are for application in walls, shall include the substance

of

Th
fori

7.1

Th

Ad

If
reg

7.1

the following:

the screen is to be connected to the earthing conductor of the fixed installation;

if the heating unit is installed in an internal wall with the distance between the wall materi

covering material on both sides of the heating unit.

tangle shall have a height of at least 15 mm.

5 Modification:

Only the requirements for switches and controls are applicable.

7.1
by

the installer shall be provided for\each installation giving

the name, trademark or identification mark of the manufacturer or responsible vendor;
the model or type reference.

hall state the substance of the following:

flexible sheet heating units are installed in the ceiling/, wall/, or floor, as applicable;

do not restrict the thermal emission of the heated ceiling/, wallf or floor, as applicable;
do not affix materials other than those recommended;

do notinsert nails, screws and do not drill in other than heating free areas;

this-Tabel shall be fixed to or adjacent to the distribution board that supplies the heating u

als

less than 50 mm, the heating unit shall be installed so that the screen is towards the~wall

e instructions for heating units with detachable protection circuit shall give)instructigns
their installation.

4 Modification:

e test with petroleum spirit is not carried out.

dition:

symbols are used relating to the intended installationor heating mode, the superimposed

01 A label that contains-sufficienf-space for the locations of the heating units to be lis{ed

nit.

If heating units are installed in walls below a height of 1,2 m, the label shall state the locations
of the heating free areas or heated areas.

Co

8

mpliance is checked by inspection.

Protection against access to live parts

This clause of Part 1 is applicable.


https://iecnorm.com/api/?name=20a3fcada1a7b71e7e8bf8b37a81b90e

IEC 60335-2-96:2024 CMV © |IEC 2024 -17 -

9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10 Power input and current
This clause of Part 1 is applicable except as follows.

10 1__Addition-

The requirement also applies to the rated power input per metre length of flexible-she¢et
hepting elements.

11| Heating

Thjs clause of Part 1 is applicable except as follows.
11{1 Addition:

The tests are carried out in a room that is maintained at an ambient temperature of 20 °C = 2 {C.
11{2 Replacement:
Hdating units intended to be installed in ceilings ‘are” positioned in accordance with 11.2.10(1.

Mqdular heating units for suspended ceilings*are positioned in accordance with 11.2.102.

Hdating units intended to be installed.in.floors are positioned in accordance with 11.2.103.

Separate heating units intended to heat a timber floor and the ceiling below it are positioned
in Bccordance with 11.2.104.

Heating units intended tobe installed in timber walls below 1,2 m are positioned in accordance
with 11.2.105.

Separate heating junits intended to heat both sides of a timber wall are positioned|in
acgordance with11.2.106.

Hdating _units intended to be installed in walls or against walls of concrete or similar materipls
are poSitioned in accordance with 11.2.107.

If a heating unit is provided with a thermostat having a separate sensor, the sensor is located
on the centre line of one of the adjacent heating units but at a minimum of 0,3 m outside the
area of the thermal insulation placed on the floor and at a minimum 0,3 m from the edge of the
heated area.

11.2.101 Heating units intended to be installed in a timber ceiling are placed in a test
framework, as shown in Figure 101. An area of at least 4 m? having a shorter dimension not
less than 2 m is covered by at least three heating units, the unit under test being placed in the
middle. The heating units are installed in accordance with the instructions, attention being paid
to where they can be located under parts of timber structures such as cross-members. The
upper side of the heating units is fully covered by a layer of thermal insulation having a thermal
resistance of approximately 5 m2K/W. The underside of the heating units is covered with the
most unfavourable material listed in the instructions.
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The test framework is suspended so that there is a space having a height of approximately
0,3 m above its upper surface and at least 1,56 m below the lower surface. The test framework
is surrounded by wooden boards extending approximately 0,2 m below its lower surface.

If the instruction for installation allows the use of gypsum boards as a covering material, an
additional test is carried out using this material.

Heating units intended to be installed in a metallic ceiling are installed in accordance with the
instructions.

1112.102 Nine modular heating units are installed in accordance with the instructions.. THey
ar¢ arranged in a three-by-three matrix, the heating unit under test being located in the-cenfre
as|shown in Figure 102. However, if a dimension of the matrix is less than 1,8 m, additiohal
hepting units are installed. The upper surface of the matrix is fully covered with»a layen of
thgrmal insulation so that the total thermal resistance above the flexible Sheet heating
elements is approximately 5 m2K/W. The insulation is positioned so that it is.in full contact with
the top surfaces of the heating units.

The test framework is suspended so that there is a space having a'height of approximately
0,3 m above its upper surface and at least 1,5 m below its lower surface. The test framework is
sufrounded by wooden boards extending approximately 0,2 m below its lower surface and|up
to the ceiling of the room.

1112.103 Heating units intended to be installed in a timber floor are placed in a test framework,
as|shown in Figure 103. Heating units intended to be ‘installed on top of a timber floor are
pldced in a test framework as shown in-Figure—10Z £igure 104. An area of at least 4 m? having
a dhorter dimension not less than 2 m is covered by at least three heating units, the unit ungler
tegqt being placed in the middle. Thermal insulatien having a thermal resistance of approximately
5 m2K/W is located below the heating units. The heating units are installed in accordarjce
wi]:7 the instructions for installation, attentionbeing paid to where they can be located over parts

of [the timber structure such as cross-members. The upper side of the framework is covered
with the most unfavourable floor with #egard to the total thermal resistance in accordance with
the instructions for installation, an aik gap being maintained as shown in the figures, if specified
in the instructions.

The test framework has a free space of at least 0,1 m below its lower surface and at least 1,§ m
abpve its upper surface. -The test framework is surrounded by wooden boards extending at least
1 m above its upper surface.

A piece of thermalinsulation having a thermal resistance of approximately 1,25 m2K/W is pladed
on| the floorcentrally across the heating units, as shown in Figure 103 and—Figure-107
Fiqure 104~The insulation has a length of 0,8 m and a width equal to that of the heating unit.

Heating /units intended to be installed in a floor of concrete or similar materials are placed|as
show” in—Figure 104 Fiqure 105. Heating units intended to be installed above a floor| of
concrete or similar materials are placed as shown in-Figure-108 Figure 106. Heating units are
installed in accordance with the instructions for installation, any specified additional electrical
insulation being placed over them. An area of at least 4 m2, having a shorter dimension not less
than 2 m, is covered by at least three heating units, the unit under test being placed in the
middle. Thermal insulation having a thermal resistance of approximately 2,5 m2K/W is located
underneath the heating units. For heating units intended to be installed in concrete or similar
materials, the thermal insulation is supported by a dull black painted plywood board
approximately 20 mm thick.
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The heating units are covered with the additional layer, if specified in the instructions. They
are then covered with a layer of concrete approximately 40 mm thick or the thickness stated in
the instructions, whichever is greater. Instead of pouring concrete, the concrete layer may
consist of concrete slabs 40 mm thick and having dimensions at least 500 mm x 500 mm, the
gaps between the slabs being filled with dry sand. If the heating unit is intended for a storage
heating application, the thickness of the concrete is increased to 80 mm. The concrete layer
is not included for heating units intended to be installed on top of a concrete floor. A grid is
included in the test arrangement if specified. The floor is covered with the most unfavourable
flooring material listed in the instructions for installation. There is a free space of at least 1,5 m
above the floor.

-

Thermal insulation may be used instead to represent the most unfavourable flooring materig

A piece of thermal insulation having a thermal resistance of approximately 1,25 m2K/W is pladed
on|the floor centrally across the heating units, as shown in-Figures104-and$#68 Figure 105
anfl Figure 106. The insulation has a length of 0,8 m and a width equal to that| of the heating
unijit.

Paft of the thickness of concrete may be replaced by sand provided thatthe thermal resistarice
is maintained.

Care shall be taken to minimize air gaps in the floor and between the slabs of concrete.

In prder to measure the highest temperature rise of the floer, it-may can be necessary to repgat
the test with the covering material having the minimum, thickness specified in the instructions.

Heating units intended to be installed in metallic\floors are installed in accordance with the
indtructions.

1112.104 Separate heating units intended to heat a timber floor and the ceiling below it are
ingtalled in a test framework shown in-Figure—105 Figure 107 in accordance with the instructiqns.
An|area of at least 4 m? having a shofter dimension not less than 2,0 m is covered by two sgts
of pt least three heating units separated by thermal insulation. The heating units under test
arg¢ placed in the middle, one over the other. The insulation has a thermal resistance| of
approximately 1,45 m2K/W.unless a lower value is specified in the instructions. The other
detlails for the arrangement are as specified in 11.2.101 and 11.2.103 for timber constructiops.

11{2.105 Heatingunits intended to be installed in timber walls below 1,2 m are placed if a
tegt framework, as shown in-Figure—110 Figure 108. An area of at least 4 m? having a shorter
dimension not léss than 2 m is covered by at least three heating units, the unit under test belng
pldgced in thé.middle. The heating units are installed in accordance with the instructiohs,
attention being paid to where they can be located under parts of timber structures such |as
crqss-members.

The—side —towards the room to bhe heated of the heating ni s covered with the mbst
unfavourable covering material listed in the instructions. The side without the heating units is
fully covered by a layer of thermal insulation having a thermal resistance of approximately
5 m2 K/W and which is held against the heating unit according to the instructions for installation.

Covering material is added even to the side of the wall without the heating units. No air gap is
to be left between the covering material and the thermal insulation.

The test framework is situated so that there is a space having a width of approximately 0,3 m
from its unheated surface and at least 1,5 m from the surface to be heated. The test framework
is surrounded by wooden boards extending approximately 0,2 m from the covering material.
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24

A piece of thermal insulation having a thermal resistance of approximately 1,25 m? K/W is
placed against the wall towards the room centrally across the heating units, as shown in
Figure—110 Figure 108. The insulation has a length of 0,8 m and a width equal to that of the
heating unit.

If the instruction for installation allows the use of gypsum boards as a covering material, an
additional test is carried out using this material.

Heating units intended to be installed in a metallic wall are installed in accordance with the

Ins

tructions.

11
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A piece of thermal insulation having a thermal resistance of agproximately 0,9 m2K/W is plad
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unjits are installed in accordance with the instructions for installation, any specified additio

elq
din
be
2,4
ins
pa

Th
arq
the
co
ga
a

co
A

un

2.106 Separate heating units intended to heat a timber wall on both sides are installed
est framework shown in-Figure—111 Figure 109 in accordance with the instructions._An a
at least 4 m2 having a shorter dimension not less than 2,0 m is covered by two*sets of

ced in the middle, one opposite the other. The insulation has a thermal resistance
proximately 1,45 m2K/W unless a lower value is specified in the inStructions. The t
imework is surrounded by wooden boards extending approximately 0/2 ,m from the cover
terial. The other details for the arrangement are as specified in 11.2.101 and 11.2.103
ber constructions.

hinst one of the walls centrally across the heating units as’ shown in-Figure—111 Figure 1
e insulation has a length of 0,8 m and a width equal to:that of the heating unit.

in
ea
at

st three heating units separated by a thermal insulation. The heating units\urider test are

of
pst
ng
for

ed
D9.

ced as shown in—Figure—142 Figure 110. Heating units intended to be installed agains
Il of concrete or similar materials are placed.;-as shown in-Figure—113 Figure 111. Heat

ctrical insulation being placed against.them. An area of at least 4 m2, having a shof
nension not less than 2 m, is covered by at least three heating units, the unit under t
ng placed in the middle. Thermallinsulation having a thermal resistance of approximat
m2K/W is located on the back.side of the heating units. For heating units intended to
talled in concrete or similar materials, the thermal insulation is supported by a dull blg
nted plywood board approximately 20 mm thick.

e heating units are _cavered with the additional layer, if specified in the instructions. TH
then covered withsa'layer of concrete approximately 40 mm thick or the thickness stateq
instructions, whichever is greater. Instead of pouring concrete, the concrete layer m

nsist of concrete’slabs 40 mm thick and having dimensions at least 500 mm x 500 mm,

bs between the slabs being filled with fine grain concrete. If the heating unit is intended

storageheating application, the thickness of the concrete is increased to 80 mm. T

hcrete layer is not included for heating units intended to be installed against a concrete w

grid(is“included in the test arrangement if specified. The wall is covered with the m

favourable covering material listed in the instructions for installation. There is a free sp3

2.107 Heating units intended to be installed iina wall of concrete or similar materials I:e

a
g
nal
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St
ply
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ey

in
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he
for
he
all.
DSt
ce

of

gt teast 1,5 fromrthewatf—Thetest framework 1s—surrournded by wooder boards externd

approximately 0,2 m from the covering material.

Ca

re shall be taken to minimize air gaps in the wall and between the slabs of concrete.

11.7 Replacement Modification: |8

Re

place the first paragraph with the following:

Heating units are operated until steady conditions are established.

ng

Heating units for storage heating applications are operated as specified for normal

op

eration or until the charging control operates for the first time if this occurs first.


This revision maintains the requirements for appliance outlets and socket outlets as specified in IEC 60335-1:2020.
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1.

8 Addition:

The temperature rise of surfaces shall not exceed the values shown in Table 101.

Table 101 — Temperature rise limits for surfaces

Part Temperature rise
K
Floor surface, 5 cm outside the edge of the piece of thermal insulation 222
Wood of the test framework 60
Slirface of the flexible sheet heating element and additional electrical insulation® -

a

For storage heating applications, the temperature rise may be up to 4 K higher for a period not, exceedil
3 h.

No temperature rise limit is specified. However, the temperature has to be determined in order that other tes
of the standard can be carried out.

g

[s

12

Th

13

Th

13

Th

with respect to its electrical insulation-Characteristics being used.

Th

13

Th
on

Th
on

Veoid Charging of metal-ion batteries
s clause of Part 1 is applicable. |6
Leakage current and electric strength at operating temperature
s clause of Part 1 is applicable except as follows.
1 Addition:
e heating units are installed as specified in 11.2, the most unfavourable covering mate

e concrete shall be fully drybefore the test.

2 Addition:

V.

e value (specified for class Il appliances applies to heating units intended to be instal
a conductive surface and those covered by concrete or similar materials.

rial

e value specified.for class 0 appliances applies to heating units having basic insulation

ed

If the-heating unit is infended fo be installed on a conductive surface or covered by concrete

or similar materials, any additional electrical insulation specified in the instructions is placed in
position.

Grids and screens of insulated heating wires are disconnected from earth.

The metal foil is placed on accessible surfaces. It is connected to the metal support of the test
arrangement when testing modular heating units. The metal foil is not brought into contact
with the terminations of grids or screens of insulated heating wires.


This revision is for alignment with IEC 60335-1:2020.
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13.3 Modification:

The test is carried out directly on a heating unit and additional electrical insulation. The test
voltage is applied after they have been conditioned for a period of 1 h at the temperature
determined during the test of Clause 11.

14 Transient overvoltages

This clause of Part 1 is applicable.

15 Moisture resistance

Thjs clause of Part 1 is applicable except as follows.
15(1 Addition:

The test is carried out directly on a heating unit.
15(1.1 Addition:

IPX7 heating units are immersed for 72 h.

15{1.2 Replacement:

Hdating units, other than IPX7 heating units, are placed horizontally on a perforated suppprt
in fccordance with IEC 60529, taking into accaount the marking of orientation. If the orientation
is hot marked, they are tested in both positions.

15|3 Modification:

The test is carried out directly on.a heating unit and additional electrical insulation.

16| Leakage current and electric strength
Thjs clause of Part( is applicable except as follows.
16|1 Modifieation:

The tests-are carried out directly on a heating unit and additional electrical insulation.

1612 \"Addition:

The value specified for class 0 appliances applies to heating units with basic insulation only.

The value specified for class Il appliances applies to heating units intended to be installed
on a conductive surface or covered by concrete or similar materials.

If the heating unit is intended to be installed on a conductive surface or covered by concrete
or similar materials, any electrical insulation specified in the instructions is placed in position.

16.3 Addition:

The values specified for class 0 appliances apply to heating units with basic insulation only.
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The values specified for class Il appliances apply to heating units intended to be installed on
a conductive surface or covered by concrete or similar materials.

If the heating unit is intended to be installed on a conductive surface or covered by concrete
or similar materials, any electrical insulation specified in the instructions is placed in position.

For heating units with basic insulation only, other than those supplied at safety extra-low
voltage, that are provided with additional electrical insulation for application in floors of
concrete or similar materials, each insulation shall withstand the test voltage specified for
reinforced insulation.

For heating units with basic insulation only, other than those supplied at safety extra-lpw
voltage, that are provided with additional electrical insulation for application in metallic_ceilings,
this additional insulation shall withstand the test voltage specified for supplementary
ingulation.

For heating units with basic insulation only, other than those supplied through an isolating
trajpsformer, that are provided with additional electrical insulation for application in timber flogrs,
this additional insulation shall withstand the test voltage specified for supplementary
ingulation.

17| Overload protection of transformers and associated circuits

Thjs clause of Part 1 is applicable.

18] Endurance
Thjs clause of Part 1 is applicable except.ascfollows.

18101 The connections from the flexible sheet heating element to the supply leads and to
interconnection leads shall be reliable.

Campliance is checked by the following test.

The heating unit is placéd in a heating cabinet at a temperature of 20 °C + 2 °C and is supplijed
with a voltage so thatithe current is equal to the value marked on the flexible sheet heating
eléement or to the\rated current, as applicable. The voltage drop at each connection| is
mgasured.

The length(of the heating unit shall be as short as possible but not less than 0,5 m. The heating
unlit is net>moved after it has been placed in the cabinet.

If thexconnections are made by using crimp connectars the voltage drop measurement is carrled
out between the supply lead and the connector as well as between the connector and the
flexible sheet heating element. The measuring points are as close as possible to the
connections.

The heating unit is heated in cycles. Each cycle has a duration of 1 h and comprises

— a period of 30 min, during which

e the heating unit is supplied with the voltage that was applied when the voltage drop
was measured;

e for the first 20 min, the temperature of the heating cabinet is raised to 85 °C or to the
temperature of the flexible sheet heating element determined during the test of
Clause 11, whichever is lower;
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e for the last 10 min, the temperature of the heating cabinet is maintained within +5 K of
this temperature;

— a period of 20 min, during which the temperature is lowered to approximately 30 °C;
— a stabilization period of 10 min.

The temperature in the heating cabinet is measured at a distance of at least 50 mm from the
heating unit. Forced cooling may be used.

The test is carried out for 400 cycles. The temperature of the heating cabinet is then reduced

t NN oM n_om ol 4tk L£ ol £ L. £ H ol H
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The voltage drop shall not exceed 22,5 mV or 1,5 times the first value measured, whichéver is
lower.

Affer the test, inspection shall show no damage to the extent that compliance with this standard
is Impaired.

18|102 The electrical connections between the resistance material and/electrodes of flexible
shpet heating elements shall be reliable.

Campliance is checked by tests that are carried out on two heating units, each having a length
exgeeding 1 m.

One heating unit is subjected to the test of 18.102.2 after which it is subjected to the tesf of
18(102.5. The other heating unit is subjected to the tests of 18.102.1 to 18.102.5.

After the tests, the voltage drop of the second-heating unit, determined at the location where
benhding is applied during the tests of 18.102:2,"shall not exceed 1,5 times the voltage drop that
was determined on the first heating unit.\[n addition, the average voltage drop determined| at
thg other locations of the second heating unit, shall not exceed 1,5 times the average voltdge
drgp of the first heating unit.

Ingpection shall show no contact\degradation such as pitting under the electrodes or damdge
adfacent to the electrodes.

18{102.1 The heating unit is wound on a cylindrical mandrel having a diameter equal to twjce
the minimum radius for-bending the flexible sheet heating element specified in the instructiqns
anfl then unwound: “This is repeated with the other face of the flexible sheet heating elemeént
agpinst the mandrel.

The test islcarried out three times.

If thenstructions state that the heating unit is only to be wound in one direction, the test is

cakried out sixtimesinthis direction-

18.102.2 Part of the heating unit is held between two boards 100 mm thick and of-sufficient
a size necessary to fully cover the width of the flexible sheet heating element. One pair of
edges of the boards is rounded with a radius of 50 mm.

The assembly is placed in an ambient temperature of =5 °C or the lowest ambient temperature
specified for installation, whichever is lower. When the flexible sheet heating element has
reached this temperature, its free end is bent over the rounded edges of the boards. It is bent
through an angle of 180° and back to its normal position, in both directions. This bending
operation is carried out three times.
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18.102.3 The heating unit is placed in a humidity cabinet having a relative humidity of
80 % + 5 % and a temperature of 40 °C + 2 °C. It is supplied at rated voltage and operated for
1 h after which the supply is switched off for 1 h.

The test is carried out for 1 000 cycles.

18.102.4 The heating unit is subjected to the test of 18.101 which is carried out for
2 000 cycles. However, the voltage drop and inspection for damage is not determined.

181025 The | , L ! hori ! : ! o | vol 2
negdle is inserted into the resistance material of the flexible sheet heating element.at |an
angle of 45 ° and at a distance of 5 mm from the inside edge of the electrode.

Anly conductive material between the electrode and the resistance material is considered to|be
palt of the electrode. A jig such as that shown in-Figure—106 Figure 112 may he\used to locate
thg needle.

T

>

e voltage (U,,,) between the needle and the supply connection to the electrode is measurgd.
Campensation for the voltage drop in the electrode itself is allowed:

The voltage drop (AU) at the contact is determined from thelfollowing formula:

50
AU =Up, dr

U, isthe voltage measured between the-ieedle and the supply connection to the electrode;
is the rated voltage of the heating:unit;

d is the distance, in millimetres, between the inside edges of the electrodes. If the
conductive path is not perpendicular to the electrodes, the distance is measured aldng
the centreline of the pathi

The voltage drop is determiined at the location where bending is applied during the test| of
18(102.2. It is also determined at not less than six other locations and the average valuq is
calculated.

The location of.the test points may be selected with the aid of thermal imaging equipment.

18]103 _The'resistance of the heating unit shall not decrease significantly during use.

Campliance is checked by the following test.

The heating unit is placed in a heating cabinet having a temperature 5 K higher than the
temperature on the surface of the flexible sheet heating element determined during the test
of Clause 11.

After a period of 2 h, the resistance of the heating unit is measured. The resistance is
measured again at intervals not exceeding 72 h. The heating unit is left in the heating cabinet
for 3 000 h. During the test, the resistance of the heating unit shall not decrease by more than
5 % below the value measured after the initial period of 2 h.
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Abnormal operation

is clause of Part 1 is applicable except as follows.

19.2 Addition:

For ceiling applications, a piece of thermal insulation having a thermal resistance of
approximately 0,9 m2K/W is held against the ceiling covering material and located centrally
across the heating units. It has a length of 0,8 m and a width equal to that of the heating unit.

Fo
1,4

r wall applications, a piece of thermal insulation having a thermal resistance of approximat

unjits. It has a length of 0,8 m and a width equal to that of the heating unit.

Fo

 wall applications, if the heating unit is intended to be installed on both_sides of a wal

pidce of thermal insulation having a resistance of approximately 1,45 m2K/Ws held against
wdll on both sides and located centrally across the heating units. It has a’length of 0,8 m 3
a width equal to that of the heating unit.

Fo
flo

Fo

r floor applications, the thermal resistance of the piece of thermal insulation placed on
br is increased to approximately 1,45 m2K/W and is placed in the most unfavourable positi

period.

19

Th

20

Th

21

Th

21

Th

13 Addition:

Stability and mechanical hazards

s clause of Part 1 is not applicable.

Mechanical strength
s clause of Part 9-is applicable except as follows.
1 Addition:

e blows are only applied to rigid parts of the heating unit.

e temperature rise of the floor and the waod of the test framework shall not exceed 150 K.

ely

5 m2K/W is held against the wall covering material and located centrally across the héating

he
nd

he
bN.

I storage heating applications, the heating units are charged for the rated charging

Heatimgumitsare subjected to the testsof 21101

Heating units intended to be installed in floors are also subjected to the test of 21.102.

Heating units incorporating insulated wires intended to be installed in floors are also subjected

to

the test of 21.103.

The additional layer of material covering heating units in floors of concrete or similar materials,

or

Th

under tiles, is subjected to the test of 21.104.

ese tests are not applicable to modular heating units.
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21.101 Part of the flexible sheet heating element is held between two boards 100 mm thick
and of-sufficient a size necessary to fully cover the width of the flexible sheet heating element.
One pair of edges of the boards is rounded with a radius of 50 mm.

The assembly is placed in an ambient temperature of —5 °C or the lowest ambient temperature
specified for installation, whichever is lower. When the flexible sheet heating element has
reached this temperature, its free end is bent over the rounded edges of the boards. It is bent
through an angle of 180 ° and back to its normal position, in both directions. This bending
operation is carried out three times.

The heating unit shall then withstand the electric strength test of 16.3 and shall not be damaged
to buch an extent that compliance with this standard is impaired.

211102 This test is carried out on two heating units. The heating unit is placed on a
hotizontal steel plate having a smooth surface and the surface of the flexible Shéet heating
elément is scratched by means of a hardened steel pin, the end of which_has the form of a
cope with an angle of 40°. Its tip is rounded with a radius of 0,25 mm £ 0,02 mm. The pin is
logded so that the force exerted along its axis is 10 N £ 0,5 N for applications in floors| of
copcrete and similar—fleers materials and 5 N £ 0,5 N for applicatigns“in other floors. The
scfatches are made by drawing the pin along the surface at a speed,ofhapproximately 20 mny/s.
The pin is held at an angle of 5° to 10° from the vertical in the diréction of movement.

elément. They are made parallel with the length of the heating unit and at least 10 mm from
ong of the edges. The length of the scratches is approximately equal to the width of the heating
unjit. If the flexible sheet heating element incorpordtes electrodes, one of the scratcheq is
mgde along one of the electrodes.

Three scratches, at least 50 mm apart, are made on both sides of one flexible sheet heat:Eg

Two similar scratches are made across the full'width on both sides of the other flexible sheet
hepting element.

The heating unit shall then withstand’the electric strength test of 16.3.

211|103 The part of the heating“uinit containing an insulated heating wire is placed on a rigid
stgel plate. A steel rod, 6 mmin diameter, is placed across the heating wire so that it is only in
coptact in one location.

A force is applied to-the'rod for 30 s and has a value of

— | 600 N, for heating units for applications in floors of concrete;
— | 300 N, fanheating units for other floor applications.

The force-is applied to five different locations at least 50 mm apart.

The_heating unit shall then withstand the electric strength test of 16.3. If the insulated heating
wire contains more than one conductor, the test for basic insulation is also carried out between
the conductors.

If the heating unit contains screened insulated wires covered by a sheath, the test for basic
insulation is also carried out between the conductors and the screen.

There shall be no penetration of the sheath.

21.104 A sample of the additional layer of material is placed on a horizontal steel plate having
a smooth surface and is scratched by means of a hardened steel pin, the end of which has the
form of a cone with an angle of 40°. Its tip is rounded with a radius of 0,25 mm + 0,02 mm. The
pin is loaded so that the force exerted along its axis is 10 N £+ 0,5 N for applications in floors of
concrete and similar-fleers materials and 5 N £ 0,5 N for other applications. The pin is held at
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an angle of 80° to 85° to the horizontal and scratches are made by drawing the pin along the
surface at a speed of approximately 20 mm/s.

Three scratches are made at least 50 mm apart. Scratches shall be at least 10 mm from one of
the edges. The length of the scratches is approximately equal to the width of the heating unit.

Similar scratches are made on the second sample, but at right angles to the direction of the
scratches on the first sample.

There—shall be no ,nnnnfrnfinn of the material

22| Construction
Thjs clause of Part 1 is applicable except as follows.

221101 The means of connection to the supply shall be securely fixed to’the flexible sheet
hepting element.

Campliance is checked by the following test which is carried out on two heating units.

The heating unit is laid flat on a horizontal surface and heldin position so that approximately
100 mm length of flexible sheet heating element togetherwith the supply leads hang ovyer
the edge of the surface. The free length of the supply leads is approximately 300 mm.

A force of 60 N is applied without jerks to each supply lead for 1 min. The test is repeated after
a nest period of 1 min.

There shall be no damage to the lead, connéetion or flexible sheet heating element impairing
conpliance with this standard. The heating unit shall withstand the electric strength test| of
16|3.

22|102 The insulation covering«the connections and the edges of the flexible sheet heating
elgment shall not affect the material of the flexible sheet heating element.

Campliance is checked by the following test.

The heating unitis\placed in a cabinet at a temperature of 80 °C or 45 °C plus the temperatire
rise determined.during the test of Clause 11, whichever is higher. The test is carried out [for
33F h.

Afler thesheating unit has cooled down to-appreximatelyy room temperature, it shall withstgnd
the eleetric strength test of 16.3.

22.103 The sheets of electrical insulation of laminated flexible sheet heating elements shall
be reliably bonded together. However, if the heating units are for application in a floor of
concrete or similar materials, only the edges of the flexible sheet heating element have to be
bonded.

Compliance is checked by the following test.

Two sets of three samples having dimensions of approximately 15 mm x 150 mm are cut from
a new flexible sheet heating element. The samples for each set are taken from the edge and
from the heating surface both perpendicular and parallel to an edge. For applications in floors
of concrete or similar materials, the set consists of one sample that is cut from the edges.
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One setis placed for 336 h in a heating cabinet corresponding to the temperature of the flexible
sheet heating element determined during the test of Clause 11.

The layers of insulation are then separated at one end of each of the samples and attached to
the clamps of a tensile machine in turn.

If it is not possible to separate the layers, specially prepared samples may be used.

Th

e clamps are separated at a rate of 250 mm/min £ 50 mm/min.

Th

Th
av

22

clgss Il construction. It shall not be possible to separate them without the aid of a tool.

Co

22
log

Helating units having basic insulation only, but covered with additional electrical insulati

are

Co
ing
flo

Th
20
su
ap

hegting units are supplied at 1,06 times rated voltage.

Th

22
of

indulation.ar)shall be provided by the manufacturer of the heating unit with a separate earth

Cco

e bond strength of each sample shall be at least 1,5 N.

e average bond strength of the conditioned samples shall be not less than 80 % of
brage bond strength of the unconditioned samples.

104 Connecting devices fitted to supply leads and interconnectionyleads shall be

mpliance is checked by inspection.

105 Heating units of class Il construction intended to bg installed under floors in da
ations shall not subject the user to excessive capacitive currents.

considered to be class Il construction.

mpliance is checked by the following test)>However, the test is not carried out if
tructions for installation specify that an aipgap is required between the heating unit and
Dr.

e grid is connected to earth\\and to a metal foil having an area approximat
D mm x 100 mm through the measurement instrument shown in-Figure—169 Figure 113. T
face of the floor directly above a heating unit is covered with 0,25 | of water contain
broximately 1 % NaCl and(eft for 2 h. The metal foil is placed on the wet surface and

e capacitive currgAtshall not exceed 0,25 mA. [T

106 Heating units other than class lll heating units for wall installations below a hei
1,2 m, shall-be fitted with an earthed conductive screen which is laminated with electri

nductive screen which is laminated with electrical insulation.

he
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he
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connected to the protective conductor of the electrical installation.

The conductive screen shall fully cover the current carrying parts of the flexible sheet heating
element.

Heating units other than class lll heating units for wall installations below a height of 1,2 m
shall incorporate or be delivered with a protection circuit that disconnects both poles of the
supply within one cycle of supplyfrequency when the flexible sheet heating element insulation
is penetrated.

The protection circuit shall not automatically reset or automatically reconnect the supply when
the penetrating object is removed.


This limit was in edition 1.0 of this Standard and was inadvertently removed from edition 2.0.
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Compliance is checked by inspection and by the test of 22.106.1. Electrically insulated tools
shall be used when the voltage is applied to the sample.

22.106.1 The appliance is supplied at rated voltage. An attempt is made with a steel pin with
a diameter of 1 mm, to touch the flexible sheet heating element in three locations. A suitable
supporting surface which allows the pin to penetrate through the surface shall be used in order
to ensure that the current carrying part of the flexible sheet heating element can be touched
with the pin.

If contact with the current carrying part of the flexible sheet heating element is made, a
prtection circuit shall operate to give all pole disconnection of the flexible sheet heating
elément within one cycle of the supply frequency.

When the test pin is removed from the contact with the current carrying part of\the flexible
sheet heating element, a manual operation shall be required to re-energize the(flexible sheet
hepting element.

If $he protection circuit does not rely on a connection to the supply system protective earth| to
calise its operation,

— | the voltage on the test pin prior and during detection shall not\be greater than 24 V, and|

— | the maximum current through the test pin shall not exceed 6 mA, when measured to eayth
or any of the supply conductors.

If fhe protection system relies on contact with a conduetive layer, such as metal braiding|or
mgqtal foil, to cause its operation and if the condictive layer does not comply with the
requirements for accessible metal parts of 27.5{then the conductive layer shall be insulated
frojn live parts by reinforced insulation or double insulation and be covered by a sheath
complying with the requirements for basic insulation.

23| Internal wiring

Thjs clause of Part 1 is applicable:

24 Components
Thjs clause of Part A~is*applicable except as follows.

241101 Thermal cut-outs that are necessary for compliance with Clause 19 shall be non-s¢lf-
resetting with-a trip-free mechanism.

Campliance is checked by inspection.

24702 Confrols and other components necessary for the heating unit to comply with this
standard shall be supplied with the flexible sheet heating element or-sufficiently specified in
the instructions for installation so they can be obtained separately.

Controls and other components necessary for the heating unit to comply with 22.106 of this
standard shall be supplied with the flexible sheet heating element.

Compliance is checked by inspection.

25 Supply connection and external flexible cords

This clause of Part 1 is applicable except as follows.
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25.3 Replacement:

Heating units, other than those that can be cut on site, shall incorporate one of the following
means for permanent connection to fixed wiring:

— a set of terminals, or
— aset of supply leads, or
— asupply cord.

Heati its i1 | ite shall ied wi tabl ‘ ion to
thg supply mains. Supply leads shall be double insulated or fitted with insulating sleeves.\Tjhe
slgeves shall be at least 300 mm long and have a thickness corresponding to that of a.sheath
of b supply cord (code designation 60245 IEC 53).

Campliance is checked by inspection.
25|5 Modification:

Type Z attachment is allowed.

26| Terminals for external conductors

Thjs clause of Part 1 is applicable except as follows.

26|1 Addition:

Helating units shall not incorporate screw-typeterminals.

26(5 Modification:

Thjs requirement applies to all terminals to which connections are made during installation.
26|11 Addition:

Thjs requirement also applies to heating units fitted with supply leads.

27| Provision«for earthing
Thjs clause of Part 1 is applicable except as follows.

27115/ Addition:

Components provided for the reduction of capacitive currents, and which are earthed, are not
considered to provide provision for earthing.

28 Screws and connections

This clause of Part 1 is applicable.

29 Clearances, creepage distances and solid insulation

This clause of Part 1 is applicable except as follows.
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.1 Modification:

Modular heating units are in overvoltage category Il. Other heating units are in overvoltage
category llI.

29.3 Modification:

There are no dimensional requirements for the insulation of heating units or additional
electrical insulation.

29

Fo

element and each of these layers shall withstand the electric strength test of 16.3-for.reinforc
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3.2 Addition:

bulation. However, if the layers are inseparable, the combination shall withstand the elec
ength test of 16.3 for reinforced insulation.

Resistance to heat and fire
s clause of Part 1 is applicable except as follows.
1 Addition:
e test is not applicable to flexible sheet heating-elements.

e tests of IEC 60884-1:2022, 25.1 and 25.4, are applicable to the flexible parts of connect
ices.

2 Modification:

e requirement is not applicable to heating units intended for applications in concrete
nilar materials.

2.3.1 Modification:

s subclause is not\applicable to flexible sheet heating elements.

Resistance to rusting

s clause of Part 1 is applicable.

32

Th

Radiation, toxicity and similar hazards

is clause of Part 1 is applicable.

I class Il heating units, there shall be two layers of insulation on the flexible sheet heating

ed
ric

ng

or
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Figure 101 - Arrarqé@ent for testing heating units in timber ceilings
S

-

IEC



https://iecnorm.com/api/?name=20a3fcada1a7b71e7e8bf8b37a81b90e

a A O N -

- 34 - IEC 60335-2-96:2024 CMV © |IEC 2024

NS

$\~,Q IEC
¥
thermal insulation \O
modular heating unit . (\}‘
su \\
pport frame C)

wooden board oL
50 mm x 200 mm ti %ame

O
3

@Qﬂre 102 — Arrangement for testing modular heating units
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Figure-107 104 — Arrangement for testing heating units above timber floors
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Figure-104 105 — Arrangement for testing heating units below concrete
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Figure-108 106 — Arrangement for testing heating units above concrete floors
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Figure-105 107 — Arrangement for testing heating units in timber floors

and ceilings in combination
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wooden boa énding approx. 0,2 m from the covering material
heating

coveri aterial; add covering material even to the side of wall without the flexible sheet heating element.
ai% o be left between the covering material and the thermal insulation

pieg

e of insulation to be inserted against the covering material

No

Figure-110 108 — Arrangement for testing heating units in timber walls
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wooden board e@}nding approx. 0,2 m from the covering materials

wall cove@éterial for heating unit 1
piece o@ lation

wa ﬁering material for heating unit 2
\ eating unit 1

thermar mnsufation

wall heating unit 2

cross member

50 mm x 200 mm timber frame
no air gaps for wall applications

Figure-4141 109 — Arrangement for testing heating units
in both sides of timber wall applications
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110 — Arrangement for testing heating units intended to be installed
in a wall of concrete or similar materials
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Figure-+143 111 — Arrangement for testing heating units
against wall of concrete or similar materials
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2 |reference edge

3 |needle guide

Figure-106 112 — Jig for locating the contact needle
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Figure-109 113 — Arrangement for measuring capacitive currents
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Annexes

The annexes of Part 1 are applicable except as follows.
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Annex AA
(informative)

Summary of installation instructions

Table AA.1 provides a summary of installation instructions. For correct application of this
standard, the normative text in the referenced subclauses takes precedence over the summary
given in this annex.
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List of comments

1 This revision is for alignment with IEC 60335-1:2020.
2 This revision is for alignment with IEC 60335-1:2020.
3  This revision is for alignment with IEC 60335-1:2020.

4  This revision maintains the normal operation while charging as specified in IEC 60335-1:2020.

5 [ This revision maintains the requirements for appliance ouileis and sockel ouflefs |as
specified in IEC 60335-1:2020.

6 | This revision is for alignment with IEC 60335-1:2020.

7 | This limit was in edition 1.0 of this Standard and was inadvertently removed from edition 2.0.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-96: Particular requirements for flexible

24

sheet heating elements for room heating

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprid
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatig
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end

in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repo|
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). T
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt

may participate in this preparatory work. International, governmental and non-goverfnmental organizations liaig
with the IEC also participate in this preparation. IEC collaborates closely with'the International Organization
Standardization (ISO) in accordance with conditions determined by agreement’between the two organization

The formal decisions or agreements of IEC on technical matters expres§, as nearly as possible, an internatig
consensus of opinion on the relevant subjects since each technical committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Natig
Committees in that sense. While all reasonable efforts are.made to ensure that the technical content of

Publications is accurate, IEC cannot be held responsible_for the way in which they are used or for

misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicati
transparently to the maximum extent possible in their national and regional publications. Any divergence betw
any |IEC Publication and the corresponding natignal-or regional publication shall be clearly indicated in the laf

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conforn
assessment services and, in some areasgsaccess to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC orits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damagg
other damage of any natufe whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn.to the Normative references cited in this publication. Use of the referenced publication
indispensable for'the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of
patent(s). IEC-takes no position concerning the evidence, validity or applicability of any claimed patent right
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), wh
may bétrequired to implement this document. However, implementers are cautioned that this may not represg
the, latest information, which may be obtained from the patent database available at https://patents.iec.ch.
shall,not be held responsible for identifying any or all such patent rights.
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IEC 60335-2-96 has been prepared by IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This third edition cancels and replaces the second edition published in 2019. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) alignment with IEC 60335-1:2020;
b) conversion of some notes to normative text (Clause 1, 5.2, 7.12.101);

c) correction to reinstate the touch current limit in 22.105.
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Th

e text of this International Standard is based on the following documents:
Draft Report on voting
61/7279/FDIS 61/7304/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

Th

Th
ac
at

de

)

e

Th

amendments unless that edition precludes it; in that case, the-latest edition that does
¢clude it is used. It was established on the basis of the sixth edition (2020) of that standa

=

p

NO|

Th

When a particular subclause of Part 1 is netimentioned in this part 2, that subclause applies

far|
rel

NO

NO

dctrical appliances — Safety, can be found on the IEC website.

e language used for the development of this International Standard is English.

s document was drafted in accordance with ISO/IEC Directives, Part 2, and developed
cordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement,(ayaila

scribed in greater detail at www.iec.ch/publications.

ist of all parts of the IEC 60335 series, under the general title: Hoasehold and sim

s part 2 is to be used in conjunction with the latest edition,-of IEC 60335-1 and

TE 1 When "Part 1" is mentioned in this standard, it refers to IEC/60335-1.

evant text in Part 1 is to be adapted>accordingly.

TE 2 The following numbering system/is used:
subclauses, tables and figures, thatare numbered starting from 101 are additional to those in Part 1;

unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, includ
those in a replaced clause.orsubclause;

additional annexes arelettered AA, BB, etc.
TE 3 The following print types are used:
requiremefts: in roman type;

test spécifications: in italic type;

note€s:,in small roman type.

Wo

ds.in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and

in
Dle

www.iec.ch/members_experts/refdocs. The main document types developed. by IEC are

lar

its
hot
d.

s part 2 supplements or modifies the corresponding‘clauses in IEC 60335-1, so as to convert
thgt publication into the IEC standard: Particular“vrequirements for flexible sheet heat
elgments for room heating.

as

as is reasonable. When this standard states "addition", "modification" or "replacement", the

ing

the

associated noun are also in bold.

The following additional differences exist in the countries indicated below.

1: Flexible sheet heating elements that are cut on site are not allowed (France).

7.12.1 c): The instructions in timber floors shall state that the heating unit is to be covered
with additional insulation, be supplied through an isolating transformer, or be class Il
(Sweden).
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn, or

e revised.

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations can need a transitional period following publication of a new, amended or revised IEC publication in
Whl O MaKe proau n da ordance w e Nnew requiremer and 1o equlip themselve Oofr ondu ng Nnew or
rev|sed tests.

It i the recommendation of the committee that the content of this publication be adopted for implementation nationplly
not|earlier than 12 months or later than 36 months from the date of publication.
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its
provisions is entrusted to appropriately qualified and experienced persons.

Guidance documents concerning the application of the safety requirements for appliances can

be

accessed via TC 61 supporting documents on the IEC website

https://www.iec.ch/tc61/supportingdocuments

Th
no

Th
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Th
is
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If an appliance within the scope of this standard also,incorporates functions that are cove

by
far|
ac

WH

Part 1, Part 1 applies.

NO|
not
req

Th
prq

NO

ap(
for

An
co
ha

s information is given for the convenience of users of this International Standard and dg
constitute a replacement for the normative text in this standard.

s standard recognizes the internationally accepted level of protection against-hazards sy
electrical, mechanical, thermal, fire and radiation of appliances when operated as in norn
p taking into account the manufacturer's instructions. It also covers abnormal situations t
n be expected in practice and takes into account the way in which electromagne
Enomena can affect the safe operation of appliances.

compatibility with the wiring rules when the appliance is connected to the supply mai
wever, national wiring rules can differ.

another part 2 of IEC 60335, the relevant part 2-is\applied to each function separately,
as is reasonable. If applicable, the influence_of one function on the other is taken i
count.

en a part 2 standard does not include additional requirements to cover hazards dealt with

TE 1 This means that the technical committees responsible for the part 2 standards have determined that
necessary to specify particular requirements for the appliance in question over and above the gen
pirements.

s standard is a product family standard dealing with the safety of appliances and tai
cedence over horizontal'and generic standards covering the same subject.

TE 2 Horizontal publications, basic safety publications and group safety publications covering a hazard are
licable since they‘\have been taken into consideration when developing the general and particular requiremg
the IEC 60335.series of standards.

appliance that complies with the text of this standard will not necessarily be considered
mply-with the safety principles of the standard if, when examined and tested, it is found
Veother features which impair the level of safety covered by these requirements.

es

ch
hal
nat
tic

s standard takes into account the requirements of IEC 60364 as far as possible so that there

nS.

ed
as
hto

n

t is
bral

es

not
nts

to
to

An appliance employing materials or having forms of construction differing from those detailed
in the requirements of this standard may be examined and tested according to the intent of the
requirements and, if found to be substantially equivalent, may be considered to comply with the
standard.

NO

TE 3 Standards dealing with non-safety aspects of household appliances are:

IEC standards published by TC 59 concerning methods of measuring performance;

CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions;
CISPR 14-2 concerning electromagnetic immunity;

IEC standards published by TC 111 concerning environmental matters.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-96: Particular requirements for flexible
sheet heating elements for room heating

1 | Scope
Thjs clause of Part 1 is replaced by the following.

This part of IEC 60335 deals with the safety of flexible sheet heating elements intended| to
belincorporated into floors and walls below 1,2 m and above 2,3 m and in ceilings, their ratled
vo|tage being not more than 250V for single-phase installations and 480V for other
ingtallations including direct current (DC) supplied appliances.

Flexible sheet heating elements are converted into heating units that are incorporated in {he
buflding in accordance with the instructions after which the required level of protection agaipst
hakards is achieved.

Attention is drawn to the fact that

— |in many countries, different wiring rules apply;

— | for heating units intended to be used in vehicles or on-board ships or aircraft, additiopal
requirements can be necessary;

— |in many countries, additional requirements are specified by the national authorities for fjire
protection, the national authorities for building regulations, the national health authorities,
the national authorities responsible for the protection of labour and similar authorities.

Thjs standard does not apply to

— [ heating units intended exclusively for industrial purposes;

— | heating units intended-to be used in locations where special conditions prevail, such |as
the presence of a_cerrosive or explosive atmosphere (dust, vapour or gas);

— | blankets, pads, clothing and similar flexible heating appliances (IEC 60335-2-17);
— | foot warmers.and heating mats (IEC 60335-2-81);

— | heated carpets and for heating units for room heating installed under removable flpor
coverings (IEC 60335-2-106);

— | flexible sheet heating elements incorporated in other appliances.

2 Normative references
This clause of Part 1 is applicable except as follows.
Addition:

IEC 60364-7-701, Low-voltage electrical installations — Part 7-701: Requirements for special
installations or locations — Locations containing a bath or shower

IEC 60884-1:2022, Plugs and socket-outlets for household and similar purposes — Part 1:
General requirements
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ISO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles

for safety signs and safety markings

3 Terms and definitions
This clause of Part 1 is applicable except as follows.

3.1 Definitions relating to physical characteristics

3.1.9 Modification.
normal operation

Relplace the first paragraph with the following:

opgration of the heating unit after incorporation into the building in accordance with f{
indtructions.

Flexible sheet heating elements, the current of which can vary depending-on the length of {

flexible sheet heating elements and those that can supply other flexible sheet heating

elements are loaded so that the current marked on the flexible sheet.heating elements flo|
through the heating unit.

Heating units for storage heating applications are chargedfor 75 % of the rated charging

period.

3.1.101
rafed charging period
lorjgest uninterrupted charging period assigned to\the heating unit by the manufacturer

3.2 Definitions relating to means of connection

3.2.1 Replacement:
supply leads
sel of wires intended for connecting-the appliance to fixed wiring

3.3 Definitions relating to types of appliances

3.8.4 Addition:

Nofle 101 to entry: Heating\units are considered to be fixed appliances.

3.5.101

flexible sheet:heating element
hepting element consisting of sheets of electrical insulation laminated with electrical resistan
mdterial, or.a base material on which electrically insulated heating wires are fixed

ce

hce

Nolle1 to entry: This definition does not preclude other methods of combining the insulation and resista
materals

3.5.102
heating unit

flexible sheet heating element equipped with means of connection to the supply and with

insulation surrounding live parts

Note 1 to entry: The heating unit can be partly or completely prefabricated.

3.5.103
modular heating unit

prefabricated assembly consisting of a heating unit and other materials to form a rigid

construction for mounting on a ceiling
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3.5.104
storage heating application
use of heating units to heat thermal accumulating material

Note 1 to entry: The heat is discharged naturally, the heat output being varied by adjusting the energy input.

3.6 Definitions relating to parts of an appliance

3.6.101

electrode

conducti . || flexible st | . I ; lyi |
mdterial

4 | General requirement

Thjs clause of Part 1 is applicable.

5 | General conditions for the tests

Thjs clause of Part 1 is applicable except as follows.

5.2 Replacement:

In general, eight samples are required for the tests.

The tests of 13.3 and of Clause 15 and Clause 16 are carried out on one sample.

The tests of 18.101 and of Clause 30 are cdrried out on one sample.

The test of 21.102 is carried out on two;samples. One of these samples is also used for the t
of p2.101.

The test of 22.103 is carried out-on one sample.

The remaining tests are-carried out on the sixth sample. The other two samples are requi
forlincorporating into<the test arrangement to create the necessary thermal environment.

Nime samples of. modular heating units are necessary for the tests of 11.2.102.

Ad

Th

ditionalsamples are necessary if the tests of 18.102 are carried out.

e test of 22.105 is carried out on the same sample as that used for the test of 13.2.

\U
(%]
~

ed

Two samples of the additional layer of material, of a size necessary to cover the heating unit,
are required if the test of 21.104 is carried out.

NO
uni

TE 101 Additional samples can be necessary if tests have to be repeated or for testing different sizes of heat
ts.

5.3 Addition:

Th

e test of 22.105 is carried out after the test of 13.2.

ing
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5.6 Addition:

Thermostats sensitive to room air temperature or outdoor air temperature are short circuited.

Ho

5.1

wever, the thermostat is not short circuited if it can be set so that it does not cycle.

0 Addition:

However, for flexible sheet heating elements that are cut on site, the tests are carried out
after connecting the supply leads and protecting the edges in accordance with the instructions.

5.1
to

01 Heating units intended to be installed in walls above a height of 2,3 m are subje¢
the tests for installation in ceilings.

Classification
s clause of Part 1 is applicable except as follows.
Addition:

s not necessary to classify heating units. However, if a. heating unit is classified, 1
evant requirements apply.

Addition:

Helating units for installation in concrete or similar materials shall be at least IPX7.

Ot

Th

7.1

Ing

ner heating units shall be at least IPX1.

Marking and instructions
s clause of Part 1 is applicable-except as follows.
Modification:

tead of the marking.of rated power input or rated current the following applies:

heating units shall be marked with their rated power input;

flexible sheet heating elements without connection between adjacent elements shall
individually marked with their rated power input;

metre length.

Flexible sheet heating elements shall be marked with their maximum current if

the current can vary depending on the length of the flexible sheet heating element;

other flexible sheet heating elements can be supplied through them.

ed

he

be

other;flexible sheet heating elements shall be marked with their rated power input per
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Addition:

Flexible sheet heating elements shall be marked with:

— the indication of orientation, unless heating units are symmetrical;

— the intended installation (ceilings, walls between 0,2 m and 1,2 m and/or above 2,3 m, or
floors);

— the heating mode (direct heating or storage heating), unless intended for both modes.

If the_heati it is only | lod £ lication in fl ¢ o jals, it
shall be marked with the symbol for installation in concrete or similar materials.

The marking shall be repeated at least once every 0,5 m of the flexible sheet heating-element
or pn every section that can be cut to form a heating unit.

Flexible sheet heating elements that can be cut on site and have to be cut @tyspecified plages
shall be marked appropriately.

Appliances with separate controls, without a control, or with detachable controls shall |be
mdrked with the reference number or by other means of identification of the control.

7.6 Addition:

N . 0
'“' EZ%???OIJ;E]C 60417-644% heating, direct ceiling
IEC
; w EZ%??OOIJ;E]C qo317-6446 heating, direct floor

IEC

[symbol IEC 60417-6448 ,
(2021-01)] heating, floor storage

[symbol IEC 60417-6445

(2021-01)] heating, wall
. % | [symbol IEC 60417-6449 heating, installation in concrete
e (2021-01)] or similar materials

These symbols are information signs and, except for the colours, the rules of ISO 3864-1 apply.
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7.12.1 Addition:

Instructions shall be provided. They shall include

a)
b)

d)

explanation of the marking and symbols, if necessary;

information for incorporating the heating units into the building, in particular the following:

e precautions to be taken to avoid damage during installation, such as dropping sharp

objects or stepping on the heating unit, or careless pouring of concrete;

e dimensions and distances to be taken into account;

o a statement that the heating units have to be separated from other heat sources-su
as luminaires and chimneys;

e description of the fixing areas of the heating unit and the separate screen, ifrapplicab

e guidance on how to avoid air gaps between the flexible sheet heating element and {
screed of concrete floors;

e guidance on how to avoid damage to a flexible sheet heating’ element and
terminations in timber constructions due to relative movement after’installation;

e the lowest ambient temperature at which heating units. are recommended
installation;

e the minimum radius for bending the flexible sheet heating element, if applicable;

e a statement that heating units are not to be installed across expansion joints of {
building or structure;

e a statement to ensure that attachment of room fittings does not restrict heat emiss
from heated areas.

Except for modular heating units, the instructions shall include the following:
e precautions to be taken to avoid creasing the flexible sheet heating element;
o a statement that the heating unit\is not to be installed on irregular surfaces;

e a description of the intended\orientation and a statement that the heating unit is to
installed in this way (for heating units having non-symmetric construction);

a statement that national wiring rules can apply for the installation including the followin

o a statement that the heating units are to be supplied through a residual current dev
(RCD) having a_rated residual operating current not exceeding 30 mA. The RCD sh
not be of the-time delayed type. Alternatively, except for installations in flo
surrounding\swimming pools or walls below a height of 2,3 m, they may be suppl

ch

he

its

for

on

ce
all
Drs
ed

through @n-isolating transformer. This statement is not required for class Ill heating

units and for applications in

— _timber floors provided that the instructions for installation state that there is to be
air gap between the heating unit and the floor;

~ timber ceilings;

an

— floors of concrete or similar materials in dry locations (dry locations are areas outs

de

zone 3 as defined in IEC 60364-7-701) as long as the basic insulation and

additional electrical insulation each withstand the electric strength test of 16.3
reinforced insulation;

for

e how to connect heating units to the supply, giving the cross-sectional area of the leads,

if applicable;

e how to interconnect the heating units, giving the cross-sectional area of the leads
applicable;

, if

e a statement that heating units shall be installed to avoid increasing the ambient

temperature of any existing electrical installation;

the maximum current allowed to flow through one heating unit when other units are supplied

through it or when the current can vary depending on its length;
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list of controls, unless they are incorporated into the heating unit;
the maximum thermal resistance between the heating unit and the room;

the type of covering materials that are allowed to be used in conjunction with the heati

ng

units with a statement that the advice of the manufacturer is to be requested before
materials other than those recommended are used; the thickness of covering materials,

which for floors shall be at least 5 mm;

characteristics of the thermal insulation that is to be inserted between separate heati
units installed to heat a floor and the ceiling below it;

haracteristi f the thermal insulation that is t insert tween rate h i
units installed to heat both sides of a wall;

specification of any adhesive to be used,;

a statement that a label is to be fixed adjacent to the distribution board and that it has
contain the locations of the heating units;

if the heating units are installed in a suspended ceiling, or are accessible’ from the r
space, a statement that a label giving this information is to be fixed to(the access poinft
the ceiling;

insulation only shall be covered by additional electrical insulation or supplied through
isolating transformer.

TE 101 A summary of particular installation requirements for différent applications is given in informa
ex AA.

2.101 The instructions for applications in floors af concrete or similar materials, includ
ncrete or similar materials laid on a timber floor,-or)under tiles shall state that

a grid is to be installed above the heating, unit. The grid is to

e be protected against corrosion but not,electrically insulated,

e be electrically and mechanically equivalent to a steel grid having a mesh not more th
50 mm x 50 mm and a wire diameter of 1 mm, unless the grid covers

— class Il heating units;

— heating units installed’with additional electrical insulation;

units;
e be connected-fo‘earth;

e be fitted with terminals suitable for the connection of two conductors each having
nominalk.cross-sectional area of 2,5 mm?;

e be checked for electrical continuity during installation.
The-grid is not required for

ng

ng

to

bof
of

in applications in timber floors, a statement indicating that heating units having basic

an

ive

an

o fully cover the heating unit including the fixing areas. It can cover several heating

o (class lll heating units;

o class Il heating units supplied through an isolating transformer;

o class Il heating units that are installed in dry locations (dry locations are areas outside
zone 3 as defined in IEC 60364-7-701) and are supplied through a residual current

device (RCD);

o heating units installed in dry locations (dry locations are areas outside zone 3

as

defined in IEC 60364-7-701) if the basic insulation and additional electrical insulation

each withstand the electric strength test of 16.3 of reinforced insulation;

o heating units incorporating a metallic shield or braid having a resistance per unit length

equivalent to that of 0,5 mm? copper wire;
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b)

c)

when the heating units have been positioned, they must be covered with an additional layer
of material for mechanical protection. If the heating units are placed on concrete, a similar
layer is to be inserted between the heating unit and the concrete. Adjacent layers are to
overlap and be fixed to each other. The layer is to extend up each wall to the surface level

of the screed. These statements are not required if
e screened insulated heating wires are covered with a sheath complying with 21.1083;

e the additional electrical insulation complies with the test of 21.102;

when heating units having basic insulation only, other than those supplied at safety
extra-low voltage, are provided with additional electrical insulation, this additional

d)

7.1

unjits with basic insulation only, other than those supplied at safety extra-low, voltage, sh

stg

a
b

~ ~

7.1

by
un

7.1
stg
sh

7.1
thq

7.1

Insulation Is to be placed directly on the heating unit;

class Il heating units are to be installed at a distance of at least 30 mm from conduict
parts of the building, such as water pipes.

te that

the flexible sheet heating element is to be fully covered by the ceiling or floor;

the metallic parts of the ceiling or floor are to be earthed. Theinstructions shall state t
they have to be fitted with terminals suitable for the connection of two conductors es
having a nominal cross-sectional area of 2,5 mm?2 and explain how the connection to {
earthing terminal is to be made to ensure a low resistance’ The statements regarding f{
need for earthing are not required if it is stated that a layer of additional electrical insulat
is to be installed between the heating unit and the c€iling. If this insulation is not provids
the name of the manufacturer and reference of thedinsulation shall be given.

2.103 The instructions for applications on floors where the heating units are to be covel
tiles shall state that the heating units arectoybe covered by additional electrical insulati
ess the heating units are class |, classdl or class lll.

2.104 The instructions for flexible'sheet heating elements that can be cut on site sH
te that this work is only to be cartied out by persons authorized by the manufacturer 3
bl give information on how to

cut the flexible sheet heating elements;

protect the edges of the flexible sheet heating elements;

connect the supplyleads to the interconnection leads and insulate the connections.

ve

2.102 The instructions for applications in metallic ceilings or metallic floars/for heating

all

hat
ch
he
he
on
pd,

ed
bn,

all
nd

2.105 The inStructions for heating units for storage heating applications shall spegify
rated charging period.

2.106 “Unless heating units

incorporate a metallic shield or braid having a resistance per unit length equivalent to that

afb 0 5 mm?2 conner wira: or
O+—ooHM=Goppe—wWiHe—o

are of class Ill; or

consist of a base material on which metallically screened electrically insulated heating wires

are fixed and are for application in walls below a height of 1,2 m,

their instructions shall state that the heating units shall be of the type constructed with an
electrical conductive screen. The heating unit shall be installed so that the screen is towards
the covering material.

The instructions for heating units which are for application in walls below a height of 1,2 m and
with a separate electrical conductive screen shall state that the screen shall be placed between
the covering material and the heating unit.
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The instructions for heating units which are for application in walls, shall state that the heating

un

it shall be installed:

between 0,2 m and 1,2 m above the floor; or
above 2,3 m above the floor.

The instructions for heating units which are for application in walls, shall include the substance
of the following:

Th
fori

7.1

Th

Ad

If
reg

7.1

Onlly the requirements for switches and contrels are applicable.

7.1

ingtaller shall be provided for each installation giving

the screen is to be connected to the earthing conductor of the fixed installation;

If the heating unit is installed in an internal wall with the distance between the wall materi
less than 50 mm, the heating unit shall be installed so that the screen is towards the W
covering material on both sides of the heating unit.

e instructions for heating units with detachable protection circuit shall give)instructig
their installation.

4 Modification:

e test with petroleum spirit is not carried out.

dition:

ymbols are used relating to the intended installation:or heating mode, the superimpos

tangle shall have a height of at least 15 mm.

5 Modification:

01 A label that contains space for<the locations of the heating units to be listed by {

the name, trademark or identification mark of the manufacturer or responsible vendor;
the model or type reference.

hall state the substance of the following:

flexible sheet heating units are installed in the ceiling, wall, or floor, as applicable;

do not restrict the thermal emission of the heated ceiling, wall or floor, as applicable;
do not affix materials other than those recommended;

do notinsert nails, screws and do not drill in other than heating free areas;

this-label shall be fixed to or adjacent to the distribution board that supplies the heating u

als
all

ns

nit.

If heating units are installed in walls below a height of 1,2 m, the label shall state the locations
of the heating free areas or heated areas.

Co

8

mpliance is checked by inspection.

Protection against access to live parts

This clause of Part 1 is applicable.
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9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10 Power input and current
This clause of Part 1 is applicable except as follows.

10 1__Addition-

The requirement also applies to the rated power input per metre length of flexible-she¢et
hepting elements.

11| Heating

Thjs clause of Part 1 is applicable except as follows.
11{1 Addition:

The tests are carried out in a room that is maintained at an ambient temperature of 20 °C = 2 {C.
11{2 Replacement:
Hdating units intended to be installed in ceilings ‘are” positioned in accordance with 11.2.10(1.

Mqdular heating units for suspended ceilings*are positioned in accordance with 11.2.102.

Hdating units intended to be installed.in.floors are positioned in accordance with 11.2.103.

Separate heating units intended to heat a timber floor and the ceiling below it are positioned
in Bccordance with 11.2.104.

Heating units intended tobe installed in timber walls below 1,2 m are positioned in accordance
with 11.2.105.

Separate heating junits intended to heat both sides of a timber wall are positioned|in
acgordance with11.2.106.

Hdating _units intended to be installed in walls or against walls of concrete or similar materipls
are poSitioned in accordance with 11.2.107.

If a heating unit is provided with a thermostat having a separate sensor, the sensor is located
on the centre line of one of the adjacent heating units but at a minimum of 0,3 m outside the
area of the thermal insulation placed on the floor and at a minimum 0,3 m from the edge of the
heated area.

11.2.101 Heating units intended to be installed in a timber ceiling are placed in a test
framework, as shown in Figure 101. An area of at least 4 m? having a shorter dimension not
less than 2 m is covered by at least three heating units, the unit under test being placed in the
middle. The heating units are installed in accordance with the instructions, attention being paid
to where they can be located under parts of timber structures such as cross-members. The
upper side of the heating units is fully covered by a layer of thermal insulation having a thermal
resistance of approximately 5 m2K/W. The underside of the heating units is covered with the
most unfavourable material listed in the instructions.
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The test framework is suspended so that there is a space having a height of approximately
0,3 m above its upper surface and at least 1,56 m below the lower surface. The test framework
is surrounded by wooden boards extending approximately 0,2 m below its lower surface.

If the instruction for installation allows the use of gypsum boards as a covering material, an
additional test is carried out using this material.

Heating units intended to be installed in a metallic ceiling are installed in accordance with the
instructions.

1112.102 Nine modular heating units are installed in accordance with the instructions.. THey
ar¢ arranged in a three-by-three matrix, the heating unit under test being located in the-cenfre
as|shown in Figure 102. However, if a dimension of the matrix is less than 1,8 m, additiohal
hepting units are installed. The upper surface of the matrix is fully covered with»a layen of
thgrmal insulation so that the total thermal resistance above the flexible Sheet heating
elements is approximately 5 m2K/W. The insulation is positioned so that it is.in full contact with
the top surfaces of the heating units.

The test framework is suspended so that there is a space having a'height of approximately
0,3 m above its upper surface and at least 1,5 m below its lower surface. The test framework is
sufrounded by wooden boards extending approximately 0,2 m below its lower surface and|up
to the ceiling of the room.

1112.103 Heating units intended to be installed in a timber floor are placed in a test framework,
as|shown in Figure 103. Heating units intended to be ‘installed on top of a timber floor are
pldced in a test framework as shown in Figure 104¢ Ah area of at least 4 m2 having a shorter
dimension not less than 2 m is covered by at least three heating units, the unit under test belng
pldced in the middle. Thermal insulation having @thermal resistance of approximately 5 m2KyW
is Jocated below the heating units. The heating units are installed in accordance with the
ingtructions for installation, attention being paid to where they can be located over parts of the
timber structure such as cross-members, The upper side of the framework is covered with the
mqgst unfavourable floor with regard(to the total thermal resistance in accordance with the
indtructions for installation, an air gap being maintained as shown in the figures, if specified in
thg instructions.

The test framework has a free space of at least 0,1 m below its lower surface and at least 1,8 m
abpve its upper surface. -The test framework is surrounded by wooden boards extending at least
1 m above its upper surface.

A piece of thermalinsulation having a thermal resistance of approximately 1,25 m2K/W is pladed
on|the floor eentrally across the heating units, as shown in Figure 103 and Figure 104. The
inqulation has a length of 0,8 m and a width equal to that of the heating unit.

Heating /units intended to be installed in a floor of concrete or similar materials are placed|as
showdr'in Figure 105. Heating units intended to be installed above a floor of concrete or similar
materials are placed as shown in Figure 106. Heating units are installed in accordance with
the instructions for installation, any specified additional electrical insulation being placed over
them. An area of at least 4 m2, having a shorter dimension not less than 2 m, is covered by at
least three heating units, the unit under test being placed in the middle. Thermal insulation
having a thermal resistance of approximately 2,5 m?2K/W is located underneath the heating
units. For heating units intended to be installed in concrete or similar materials, the thermal
insulation is supported by a dull black painted plywood board approximately 20 mm thick.
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The heating units are covered with the additional layer, if specified in the instructions. They
are then covered with a layer of concrete approximately 40 mm thick or the thickness stated in
the instructions, whichever is greater. Instead of pouring concrete, the concrete layer may
consist of concrete slabs 40 mm thick and having dimensions at least 500 mm x 500 mm, the
gaps between the slabs being filled with dry sand. If the heating unit is intended for a storage
heating application, the thickness of the concrete is increased to 80 mm. The concrete layer
is not included for heating units intended to be installed on top of a concrete floor. A grid is
included in the test arrangement if specified. The floor is covered with the most unfavourable
flooring material listed in the instructions for installation. There is a free space of at least 1,5 m
above the floor.

-

Thermal insulation may be used instead to represent the most unfavourable flooring materig

A piece of thermal insulation having a thermal resistance of approximately 1,25 m2K/W is pladed
on|the floor centrally across the heating units, as shown in Figure 105 and Figure 106. The
inqulation has a length of 0,8 m and a width equal to that of the heating unit.

Paft of the thickness of concrete may be replaced by sand provided thatthé thermal resistarice
is maintained.

Care shall be taken to minimize air gaps in the floor and between-the slabs of concrete.

In prder to measure the highest temperature rise of the floar,it can be necessary to repeat the
tegqt with the covering material having the minimum thickness specified in the instructions.

Heating units intended to be installed in metallicfloors are installed in accordance with the
ingtructions.

1112.104 Separate heating units intended’to heat a timber floor and the ceiling below it are
ingtalled in a test framework shown in Figare 107 in accordance with the instructions. An afea
of fat least 4 m2 having a shorter dimehsion not less than 2,0 m is covered by two sets of| at
legst three heating units separated\by thermal insulation. The heating units under test are
plgced in the middle, one over the other. The insulation has a thermal resistance |of
approximately 1,45 m2K/W unless a lower value is specified in the instructions. The other
detlails for the arrangement.afe as specified in 11.2.101 and 11.2.103 for timber constructiops.

11{2.105 Heating units-intended to be installed in timber walls below 1,2 m are placed if a
tegt framework, as shown in Figure 108. An area of at least 4 m2 having a shorter dimensjon
nof less than 2 m(is Covered by at least three heating units, the unit under test being pladed
in the middle._The heating units are installed in accordance with the instructions, attentijon
belng paid te_where they can be located under parts of timber structures such as cross-membegrs.

The sidey towards the room to be heated, of the heating units is covered with the mpst
unfavourable covering material listed in the instructions. The side without the heating units is

v eovered bv a laver of thermal insulation having a thermal resistance of anpnroximat
p4 4 p4 T g o

5 m2 K/W and which is held against the heating unit according to the instructions for installation.

Covering material is added even to the side of the wall without the heating units. No air gap is
to be left between the covering material and the thermal insulation.

The test framework is situated so that there is a space having a width of approximately 0,3 m
from its unheated surface and at least 1,5 m from the surface to be heated. The test framework
is surrounded by wooden boards extending approximately 0,2 m from the covering material.

A piece of thermal insulation having a thermal resistance of approximately 1,25 m?2 K/W is
placed against the wall towards the room centrally across the heating units, as shown in
Figure 108. The insulation has a length of 0,8 m and a width equal to that of the heating unit.
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If the instruction for installation allows the use of gypsum boards as a covering material, an
additional test is carried out using this material.

Heating units intended to be installed in a metallic wall are installed in accordance with the
instructions.

11.2.106 Separate heating units intended to heat a timber wall on both sides are installed in
a test framework shown in Figure 109 in accordance with the instructions. An area of at least
4 m2 having a shorter dimension not less than 2,0 m is covered by two sets of at least three
heating units separated by a thermal insulation. The heating units under test are placed in

the
1,4
su
oth
co

middle, one opposite the other. The insulation has a thermal resistance of approximat
5 m2K/W unless a lower value is specified in the instructions. The test framework
rrounded by wooden boards extending approximately 0,2 m from the covering materjal. T
er details for the arrangement are as specified in 11.2.101 and 11.2.103\for tim/
nstructions.

A piece of thermal insulation having a thermal resistance of approximately 0)9"m2K/W is plad
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ainst one of the walls centrally across the heating units, as shown. in Figure 109. T
ulation has a length of 0,8 m and a width equal to that of the heating unit.

ced as shown in Figure 110. Heating units intended to be ifistalled against a wall of concr
similar materials are placed as shown in Figure 111{ Heating units are installed
cordance with the instructions for installation, any spécified additional electrical insulat
ng placed against them. An area of at least 4 m2, having a shorter dimension not less th
h, is covered by at least three heating units, the{unit under test being placed in the midd
ermal insulation having a thermal resistance of{approximately 2,5 m2K/W is located on

Ck side of the heating units. For heating unitsintended to be installed in concrete or sim

broximately 20 mm thick.

e heating units are covered with.the additional layer, if specified in the instructions. TH
then covered with a layer of concrete approximately 40 mm thick or the thickness statea
instructions, whichever is greater. Instead of pouring concrete, the concrete layer m

nsist of concrete slabs 40 mm thick and having dimensions at least 500 mm x 500 mm,

bs between the slabs being filled with fine grain concrete. If the heating unit is intended

storage heating application, the thickness of the concrete is increased to 80 mm. T

hcrete layer is not included for heating units intended to be installed against a concrete w

grid is included (iny'the test arrangement if specified. The wall is covered with the m

favourable covering material listed in the instructions for installation. There is a free sp3

at least 1,540 from the wall. The test framework is surrounded by wooden boards extend
broximately-0,2 m from the covering material.

re shall be taken to minimize air gaps in the wall and between the slabs of concrete.
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2.107 Heating units intended to be installed in a wall of concrete or similar materials are
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terials, the thermal insulation is supported by a dull black painted plywood board
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11.7 Modification:

Re

place the first paragraph with the following:

Heating units are operated until steady conditions are established.

Heating units for storage heating applications are operated as specified for normal

op

eration or until the charging control operates for the first time if this occurs first.

11.8 Addition:

The temperature rise of surfaces shall not exceed the values shown in Table 101.
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Table 101 — Temperature rise limits for surfaces

Part Temperature rise
K
Floor surface, 5 cm outside the edge of the piece of thermal insulation 222
Wood of the test framework 60
Surface of the flexible sheet heating element and additional electrical insulation® -

a

For storage heating applications, the temperature rise may be up to 4 K higher for a period not exceeding

3 h.

No temperature rise limit is specified. However, the temperature has to be determined in order that other-tes]
of the standard can be carried out.

ts
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with respect to its electrical insulation characteristics being used.

Th

13
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If the heating unit is intended to be installed on a conductive surface or covered by concr

or
po

Gr

Charging of metal-ion batteries
s clause of Part 1 is applicable.
Leakage current and electric strength at operating temperature
s clause of Part 1 is applicable except as follows.
1 Addition:
e heating units are installed as specified in 11.2, the most unfavourable covering mate

e concrete shall be fully dry before thexest.

2 Addition:

y.

e value specified for class Il appliances applies to heating units intended to be instal
a conductive sufface and those covered by concrete or similar materials.

similar materials, any additional electrical insulation specified in the instructions is placeq
Sition.

rial

e value specified for class 0-appliances applies to heating units having basic insulation

ed

D

te

dstand screens of insulated heating wires are disconnected from earth.

The metal foil is placed on accessible surfaces. It is connected to the metal support of the test
arrangement when testing modular heating units. The metal foil is not brought into contact
with the terminations of grids or screens of insulated heating wires.

13.3 Modification:

The test is carried out directly on a heating unit and additional electrical insulation. The test
voltage is applied after they have been conditioned for a period of 1 h at the temperature
determined during the test of Clause 11.
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Transient overvoltages

This clause of Part 1 is applicable.

15

Moisture resistance

This clause of Part 1 is applicable except as follows.

15

1 _Addition-

24

Th

15

1P)

15

Hdating units, other than IPX7 heating units, are placed horizontally on a perforated supp
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is
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e test is carried out directly on a heating unit.
1.1 Addition:
K7 heating units are immersed for 72 h.

1.2 Replacement:

accordance with IEC 60529, taking into account the marking of orientation. If the orientat
not marked, they are tested in both positions.

3 Modification:

e test is carried out directly on a heating unit.and additional electrical insulation.

Leakage current and electric strength
s clause of Part 1 is applicable except as follows.
1 Modification:
e tests are carried out directly on a heating unit and additional electrical insulation.
2 Addition:
e value spegified for class 0 appliances applies to heating units with basic insulation or

e valuesspecified for class Il appliances applies to heating units intended to be instal
a conductive surface or covered by concrete or similar materials.

ort
on

ed

If the heating unit is intended to be installed on a conductive surface or covered by concrete
or similar materials, any electrical insulation specified in the instructions is placed in position.

16.

3 Addition:

The values specified for class 0 appliances apply to heating units with basic insulation only.

The values specified for class Il appliances apply to heating units intended to be installed on
a conductive surface or covered by concrete or similar materials.

If the heating unit is intended to be installed on a conductive surface or covered by concrete
or similar materials, any electrical insulation specified in the instructions is placed in position.
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For heating units with basic insulation only, other than those supplied at safety extra-low
voltage, that are provided with additional electrical insulation for application in floors of
concrete or similar materials, each insulation shall withstand the test voltage specified for
reinforced insulation.

For heating units with basic insulation only, other than those supplied at safety extra-low
voltage, that are provided with additional electrical insulation for application in metallic ceilings,

this

additional insulation shall withstand the test voltage specified for supplementary

insulation.

For heating units with basic insulation only, other than those supplied through an isolating
trajpsformer, that are provided with additional electrical insulation for application in timber'flogrs,

this

insulation.

17| Overload protection of transformers and associated circuits

This

18| Endurance

This

additional insulation shall withstand the test voltage specified for supplémentary

clause of Part 1 is applicable.

clause of Part 1 is applicable except as follows.

18101 The connections from the flexible sheet heating element to the supply leads and to

interconnection leads shall be reliable.

Campliance is checked by the following test.

The heating unit is placed in a heating cabinet at a temperature of 20 °C + 2 °C and is supplied

wi

a voltage so that the current is-gqual to the value marked on the flexible sheet heating

eléement or to the rated current~as applicable. The voltage drop at each connection| is

mdasured.

The length of the heating unit shall be as short as possible but not less than 0,5 m. The heating

unjit

is not moved after it has been placed in the cabinet.

If the connections,are’made by using crimp connectors, the voltage drop measurement is carrled
oul between the supply lead and the connector as well as between the connector and the
flelxible sheet:-heating element. The measuring points are as close as possible to the

cohnections:

The heating unit is heated in cycles. Each cycle has a duration of 1 h and comprises

— a period of 30 min, during which

the heating unit is supplied with the voltage that was applied when the voltage drop
was measured;

for the first 20 min, the temperature of the heating cabinet is raised to 85 °C or to the
temperature of the flexible sheet heating element determined during the test of
Clause 11, whichever is lower;

for the last 10 min, the temperature of the heating cabinet is maintained within 5 K of
this temperature;

— a period of 20 min, during which the temperature is lowered to approximately 30 °C;

— a stabilization period of 10 min.
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The temperature in the heating cabinet is measured at a distance of at least 50 mm from the
heating unit. Forced cooling may be used.

The test is carried out for 400 cycles. The temperature of the heating cabinet is then reduced
to 20 °C = 2 °C and the voltage drop at each connection is measured again.

The voltage drop shall not exceed 22,5 mV or 1,5 times the first value measured, whichever is
lower.

Afterthe test, ine’nnrﬁnn shall show no rlnmngn tothe extent that r*nm’nlinnr‘n with this standard

is Impaired.

18|102 The electrical connections between the resistance material and electrodes of-flexible
sheet heating elements shall be reliable.

Campliance is checked by tests that are carried out on two heating units, each-having a length
exgeeding 1 m.

One heating unit is subjected to the test of 18.102.2 after which jt'is subjected to the tesf of
18(102.5. The other heating unit is subjected to the tests of 18.102-1 to 18.102.5.

After the tests, the voltage drop of the second heating unit,,determined at the location whére
behding is applied during the tests of 18.102.2, shall not exceed 1,5 times the voltage drop that
was determined on the first heating unit. In addition,, the average voltage drop determined at
theg other locations of the second heating unit, shall-not exceed 1,5 times the average voltdge
drgp of the first heating unit.

Ingpection shall show no contact degradation*such as pitting under the electrodes or damdge
adfacent to the electrodes.

g

18{102.1 The heating unit is woundmn a cylindrical mandrel having a diameter equal to twjce
the minimum radius for bending the flexible sheet heating element specified in the instructiqns
anf then unwound. This is repeated with the other face of the flexible sheet heating element
aghinst the mandrel.

Th test is carried out three times.

If the instructionsstate that the heating unit is only to be wound in one direction, the test is
cafried out six times in this direction.

18|102.2 (Part of the heating unit is held between two boards 100 mm thick and of a sfze
netessary~to fully cover the width of the flexible sheet heating element. One pair of edgeq of
thg boards is rounded with a radius of 50 mm.

The assembly is placed in an ambient temperature of —5 °C or the lowest ambient temperature
specified for installation, whichever is lower. When the flexible sheet heating element has
reached this temperature, its free end is bent over the rounded edges of the boards. It is bent
through an angle of 180° and back to its normal position, in both directions. This bending
operation is carried out three times.

18.102.3 The heating unit is placed in a humidity cabinet having a relative humidity of
80 % + 5 % and a temperature of 40 °C + 2 °C. It is supplied at rated voltage and operated for
1 h after which the supply is switched off for 1 h.

The test is carried out for 1 000 cycles.
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18.102.4 The heating unit is subjected to the test of 18.101 which is carried out for
2 000 cycles. However, the voltage drop and inspection for damage is not determined.

18.102.5 The heating unit is placed on a horizontal surface and supplied at rated voltage. A
needle is inserted into the resistance material of the flexible sheet heating element at an
angle of 45 ° and at a distance of 5 mm from the inside edge of the electrode.

Any conductive material between the electrode and the resistance material is considered to be
part of the electrode. A jig such as that shown in Figure 112 may be used to locate the needle.

Th
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e voltage (U,,,) between the needle and the supply connection to the electrode is measur
mpensation for the voltage drop in the electrode itself is allowed.

e voltage drop (AU) at the contact is determined from the following formula:

50,
AU =Up, df

is the voltage measured between the needle and the supply connection to the electroq
is the rated voltage of the heating unit;

is the distance, in millimetres, between the~inside edges of the electrodes. If
conductive path is not perpendicular to the@lectrodes, the distance is measured ald
the centreline of the path.

e voltage drop is determined at the location where bending is applied during the test
102.2. It is also determined at not less.than six other locations and the average value
culated.

e location of the test points may,be selected with the aid of thermal imaging equipment.
103 The resistance of the-heating unit shall not decrease significantly during use.
mpliance is checked by the following test.

e heating unit-is placed in a heating cabinet having a temperature 5 K higher than
hperature oh-the surface of the flexible sheet heating element determined during the t
Clause 1.

Afi
m

er,a_period of 2 h, the resistance of the heating unit is measured. The resistance

ol

he
ng
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asured again at intervals not exceeding 72 h. The heating unit is left in the heating cabi

het

for 3000 h. During the test, the resistance of the heating unit shall not decrease by more than
5 % below the value measured after the initial period of 2 h.

19

Th

Abnormal operation

is clause of Part 1 is applicable except as follows.

19.2 Addition:

For ceiling applications, a piece of thermal insulation having a thermal resistance of
approximately 0,9 m2K/W is held against the ceiling covering material and located centrally
across the heating units. It has a length of 0,8 m and a width equal to that of the heating unit.
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For wall applications, a piece of thermal insulation having a thermal resistance of approximately
1,45 m2K/W is held against the wall covering material and located centrally across the heating
units. It has a length of 0,8 m and a width equal to that of the heating unit.

For wall applications, if the heating unit is intended to be installed on both sides of a wall, a
piece of thermal insulation having a resistance of approximately 1,45 m2K/W is held against the
wall on both sides and located centrally across the heating units. It has a length of 0,8 m and
a width equal to that of the heating unit.

For_floor applications, the thermal resistance of the piece of thermal insulation placed on the
flopr is increased to approximately 1,45 m2K/W and is placed in the most unfavourable positipn.

For storage heating applications, the heating units are charged for the rated eharging
period.

19{13 Addition:

The temperature rise of the floor and the wood of the test framework shall not exceed 150 K.

20| Stability and mechanical hazards

Thjs clause of Part 1 is not applicable.

21| Mechanical strength

Thjs clause of Part 1 is applicable except as follows.

21|1 Addition:

The blows are only applied to rigid parts of the heating unit.

Hdating units are subjected tothe tests of 21.101.

Hdating units intended to be installed in floors are also subjected to the test of 21.102.

Hdating units incorporating insulated wires intended to be installed in floors are also subjecied
to the test of 21,.103.

The additional layer of material covering heating units in floors of concrete or similar materigls,
or undertiles, is subjected to the test of 21.104.

s

These-tests—are-rot-apptcableto-moedutar-heating-tnits-

21.101 Part of the flexible sheet heating element is held between two boards 100 mm thick
and of a size necessary to fully cover the width of the flexible sheet heating element. One
pair of edges of the boards is rounded with a radius of 50 mm.

The assembly is placed in an ambient temperature of =5 °C or the lowest ambient temperature
specified for installation, whichever is lower. When the flexible sheet heating element has
reached this temperature, its free end is bent over the rounded edges of the boards. It is bent
through an angle of 180 ° and back to its normal position, in both directions. This bending
operation is carried out three times.
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The heating unit shall then withstand the electric strength test of 16.3 and shall not be damaged
to such an extent that compliance with this standard is impaired.

21.102 This test is carried out on two heating units. The heating unit is placed on a
horizontal steel plate having a smooth surface and the surface of the flexible sheet heating
element is scratched by means of a hardened steel pin, the end of which has the form of a
cone with an angle of 40°. Its tip is rounded with a radius of 0,25 mm £ 0,02 mm. The pin is
loaded so that the force exerted along its axis is 10 N £+ 0,5 N for applications in floors of
concrete and similar materials and 5 N £+ 0,5 N for applications in other floors. The scratches
are made by drawing the pin along the surface at a speed of approximately 20 mm/s. The pin
is frefdatamangte of 5 to 10" fromnT the vertical i the direction of Tmovement.

Three scratches, at least 50 mm apart, are made on both sides of one flexible sheet heating
elément. They are made parallel with the length of the heating unit and at least 10 mm from
ong of the edges. The length of the scratches is approximately equal to the width-ofithe heating
unjit. If the flexible sheet heating element incorporates electrodes, one of‘the scratcheq is
mgde along one of the electrodes.

Two similar scratches are made across the full width on both sides of{the other flexible sheet
hepting element.

The heating unit shall then withstand the electric strength test of 16.3.

21|103 The part of the heating unit containing an insulated heating wire is placed on a rigid
stdel plate. A steel rod, 6 mm in diameter, is placed across the heating wire so that it is only in
coptact in one location.

A force is applied to the rod for 30 s and has a value of

— | 600 N, for heating units for applications-in floors of concrete;
— | 300 N, for heating units for other floor applications.

The force is applied to five differentlocations at least 50 mm apart.

The heating unit shall then-withstand the electric strength test of 16.3. If the insulated heating
wine contains more than one,conductor, the test for basic insulation is also carried out betwegen
thg conductors.

If the heating unit contains screened insulated wires covered by a sheath, the test for bagic
ingulation is also.carried out between the conductors and the screen.

There shall be no penetration of the sheath.

211104, A sample of the additional layer of material is placed on a horizontal steel plate having

a dmaath crrfarca and jo anvatnbhnd by maana Af o hardanad cfanl nin tha Aand Af uwhinh hao he
SHTOOtT—SuraCe—antTS—StratcrCo oy TrCansS—OraTar e Ct—StCer— Pt et O wrirTtr—TiasS

form of a cone with an angle of 40°. Its tip is rounded with a radius of 0,25 mm + 0,02 mm. The
pin is loaded so that the force exerted along its axis is 10 N = 0,5 N for applications in floors of
concrete and similar materials and 5 N £ 0,5 N for other applications. The pin is held at an angle
of 80° to 85° to the horizontal and scratches are made by drawing the pin along the surface at
a speed of approximately 20 mm/s.

Three scratches are made at least 50 mm apart. Scratches shall be at least 10 mm from one of
the edges. The length of the scratches is approximately equal to the width of the heating unit.

Similar scratches are made on the second sample, but at right angles to the direction of the
scratches on the first sample.
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There shall be no penetration of the material.

22

Construction

This clause of Part 1 is applicable except as follows.

24

22.101 The means of connection to the supply shall be securely fixed to the flexible sheet
heating element.
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After the heating unit has cooled’ down to room temperature, it shall withstand the elec

st
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mpliance is checked by the following test which is carried out on two heating units.

e heating unit is laid flat on a horizontal surface and held in position so that appreximat
D mm length of flexible sheet heating element together with the supply leads’hang o
edge of the surface. The free length of the supply leads is approximately 300'mm.

est period of 1 min.

ere shall be no damage to the lead, connection or flexible sheet heating element impair,
mpliance with this standard. The heating unit shall withstand the electric strength test
3.

mpliance is checked by the following test.

e heating unit is placed in a cabinet at a-t€mperature of 80 °C or 45 °C plus the temperati
e determined during the test of Clause~11, whichever is higher. The test is carried out
6 h.

ength test of 16.3.

103 The sheets of electrical insulation of laminated flexible sheet heating elements sh
reliably bonded tegether. However, if the heating units are for application in a floor
ncrete or similar.materials, only the edges of the flexible sheet heating element have to
nded.

mpliance~s checked by the following test.

0 sets of three samples having dimensions of approximately 15 mm x 150 mm are cut fr

an

orce of 60 N is applied without jerks to each supply lead for 1 min. The test is repeated affter

ng
of

102 The insulation covering the connections and theyedges of the flexible sheet heating
elgment shall not affect the material of the flexible sheet heating element.

yre
for

ric

all
of
be

pbm

ew-flexible sheet heating element. The samples for each set are taken from the edge &

nd

from the heating surface both perpendicular and parallel to an edge. For applications in floors
of concrete or similar materials, the set consists of one sample that is cut from the edges.

One set is placed for 336 h in a heating cabinet corresponding to the temperature of the flexible
sheet heating element determined during the test of Clause 11.

The layers of insulation are then separated at one end of each of the samples and attached to
the clamps of a tensile machine in turn.

If it is not possible to separate the layers, specially prepared samples may be used.

The clamps are separated at a rate of 250 mm/min £ 50 mm/min.
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The bond strength of each sample shall be at least 1,5 N.

The average bond strength of the conditioned samples shall be not less than 80 % of the
average bond strength of the unconditioned samples.

22.104 Connecting devices fitted to supply leads and interconnection leads shall be of
class Il construction. It shall not be possible to separate them without the aid of a tool.

Compliance is checked by inspection.

22|105 Heating units of class Il construction intended to be installed under floors in;damp
lodations shall not subject the user to excessive capacitive currents.

Helating units having basic insulation only, but covered with additional electrical insulatipn,
arg considered to be class Il construction.

Campliance is checked by the following test. However, the test is not~carried out if the
ingtructions for installation specify that an air gap is required between ¢heheating unit and the
flopr.

The grid is connected to earth and to a metal foil having an area approximately
20D mm x 100 mm through the measurement instrument shown in Figure 113. The surface| of
the floor directly above a heating unit is covered with 0,25 °0f water containing approximatgly
1 % NaCl and left for 2 h. The metal foil is placed on the wet surface and the heating units are
supplied at 1,06 times rated voltage.

The capacitive current shall not exceed 0,25 mA.

221106 Heating units other than class Hivheating units for wall installations below a height
of [1,2 m, shall be fitted with an earthed conductive screen which is laminated with electrigal
indulation or shall be provided by the manufacturer of the heating unit with a separate earthed
conductive screen which is laminated with electrical insulation.

The conductive screen shall-incorporate a terminal or wire that enables the screen to |be
cohnected to the protective conductor of the electrical installation.

The conductive screen-shall fully cover the current carrying parts of the flexible sheet heating
elgment.

Helating units other than class Ill heating units for wall installations below a height of 1,4 m
shall incorporate or be delivered with a protection circuit that disconnects both poles of the
supply within one cycle of supplyfrequency when the flexible sheet heating element insulatjon
is penetrated.

The protection circuit shall not automatically reset or automatically reconnect the supply when
the penetrating object is removed.

Compliance is checked by inspection and by the test of 22.106.1. Electrically insulated tools
shall be used when the voltage is applied to the sample.

22.106.1 The appliance is supplied at rated voltage. An attempt is made with a steel pin with
a diameter of 1 mm, to touch the flexible sheet heating element in three locations. A suitable
supporting surface which allows the pin to penetrate through the surface shall be used in order
to ensure that the current carrying part of the flexible sheet heating element can be touched
with the pin.
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24

If contact with the current carrying part of the flexible sheet heating element is made, a
protection circuit shall operate to give all pole disconnection of the flexible sheet heating
element within one cycle of the supply frequency.

When the test pin is removed from the contact with the current carrying part of the flexible
sheet heating element, a manual operation shall be required to re-energize the flexible sheet
heating element.

If the protection circuit does not rely on a connection to the supply system protective earth to
cause its operation,
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ingtructions for installation so they can be obtained separately.
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the voltage on the test pin prior and during detection shall not be greater than 24 V, ‘and|

the maximum current through the test pin shall not exceed 5 mA, when measured_to ea
or any of the supply conductors.

he protection system relies on contact with a conductive layer, such as_métal braiding
tal foil, to cause its operation and if the conductive layer does not_comply with
uirements for accessible metal parts of 27.5, then the conductive layer shall be insula
m live parts by reinforced insulation or double insulation and /e ‘Covered by a she
mplying with the requirements for basic insulation.

Internal wiring

s clause of Part 1 is applicable.

Components

s clause of Part 1 is applicable except asfollows.

mpliance is checked by inspection.

102 Controls and other components necessary for the heating unit to comply with t
ndard shall be supplied with the flexible sheet heating element or specified in f{

ntrols and.6ther components necessary for the heating unit to comply with 22.106 of t
ndard shall be supplied with the flexible sheet heating element.

mpliance is checked by inspection.

rth

or
he
ed
hth

101 Thermal cut-outs that are necessary for compliance with Clause 19 shall be non-self-
resetting with a trip-free mechanism:
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he
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Th

Supply connection and external flexible cords

is clause of Part 1 is applicable except as follows.

25.3 Replacement:

Heating units, other than those that can be cut on site, shall incorporate one of the following
means for permanent connection to fixed wiring:

a set of terminals, or
a set of supply leads, or

a supply cord.
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Heating units that can be cut on site shall be supplied with a suitable means for connection to
the supply mains. Supply leads shall be double insulated or fitted with insulating sleeves. The
sleeves shall be at least 300 mm long and have a thickness corresponding to that of a sheath

of a supply cord (code designation 60245 |IEC 53).
Compliance is checked by inspection.

25.5 Modification:

Type Z attachment is allowed

26| Terminals for external conductors

Thjs clause of Part 1 is applicable except as follows.

26|1 Addition:

Helating units shall not incorporate screw-type terminals.

26(5 Modification:

Thjs requirement applies to all terminals to which connections are made during installation.
26|11 Addition:

Thjs requirement also applies to heating units fitted with supply leads.

27| Provision for earthing
Thjs clause of Part 1 is applicable except as follows.
27{1 Addition:

Components provided for-the reduction of capacitive currents, and which are earthed, are
cofpsidered to provide provision for earthing.

28| Screws.and connections

This clagse of Part 1 is applicable.

not

29 Clearances, creepage distances and solid insulation
This clause of Part 1 is applicable except as follows.

29.1 Modification:

Modular heating units are in overvoltage category Il. Other heating units are in overvoltage

category Ill.
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29.3 Modification:

There are no dimensional requirements for the insulation of heating units or additional
electrical insulation.

29.3.2 Addition:

For class Il heating units, there shall be two layers of insulation on the flexible sheet heating
element and each of these layers shall withstand the electric strength test of 16.3 for reinforced

ins

st

30

Th

30

Th

Th
de

30

Th
sin

30

Th

31

Th

32

Th

ength test of 16.3 for reinforced insulation.

Resistance to heat and fire
s clause of Part 1 is applicable except as follows.
1 Addition:
e test is not applicable to flexible sheet heating elements.

e tests of IEC 60884-1:2022, 25.1 and 25.4, are applicable, to’'the flexible parts of connect
ices.

2 Modification:

e requirement is not applicable to heating Units intended for applications in concrete
hilar materials.

2.3.1 Modification:

s subclause is not applicable to flexible sheet heating elements.

Resistance to rusting

s clause of Part 1ds\applicable.

Radiation, \toxicity and similar hazards

s clauseof Part 1 is applicable.

ric

ng

or
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50 mm x 200 mm timber frame QQ
cross member \\
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thermal insulation \
wooden board \‘g\
heating unit $

covering material Q\Q

o O A W N -

Figure 101 - Arrarqé@ent for testing heating units in timber ceilings
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@Qﬂre 102 — Arrangement for testing modular heating units
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7 |heating unit
8 |cross mem
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@C) Figure 103 — Arrangement for testing heating units in timber floors
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Figure 104 — Arrangement for testing heating units above timber floors
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Figure 105 — Arrangement for testing heating units below concrete
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piece of insulation

additional layer (if specified)

additional electrical insulation (if specified)
heating unit

additional layer (if specified)

thermal insulation

concrete base
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———1 3
77 7 1 1 1 1 VN N
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77 1 1 1 1 | S D W W WA
g
6
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Figure 106 — Arrangement for testing heating units above concrete floors
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wooden board C)O
floor .
piece of i tion
coveri aterial
g)meating unit
rmal insulation
ceiling heating unit
cross member
50 mm x 200 mm timber frame
air gap

Figure 107 — Arrangement for testing heating units in timber floors
and ceilings in combination
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IEC

y

50 mm x 200 mm timber frame

cross member

thermal insulatior()

wooden boa énding approx. 0,2 m from the covering material
heating

coveri aterial; add covering material even to the side of wall without the flexible sheet heating element.|No
ai% o be left between the covering material and the thermal insulation
okc

e of insulation to be inserted against the covering material

Figure 108 — Arrangement for testing heating units in timber walls
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no air gaps for wall applications

Figure 109 — Arrangement for testing heating units
in both sides of timber wall applications
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earthed conductive screen

additional electrical insulation (if-specified)
heating unit

additional layer (if specified)
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framework4$ lecated in a vertical position.

IEC

Figure 111 — Arrangement for testing heating units
against wall of concrete or similar materials
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Dimensions in millimetres
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jig body made from insulating material
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Figure 112 — Jig for locating the contact needle

\i
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Figure 113 — Arrangement for measuring capacitive currents
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Annexes

The annexes of Part 1 are applicable except as follows.
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Annex AA
(informative)

Summary of installation instructions

Table AA.1 provides a summary of installation instructions. For correct application of this
standard, the normative text in the referenced subclauses takes precedence over the summary
given in this annex.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTRODQMESTIQUES ET ANALOGUES -
SECURITE -

Partie 2-96: Exigences particulieres pour les films souples

24

chauffants pour le chauffage des locaux

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation compo
de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IECa pour objet
favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines
I'électricité et de I'électronique. A cet effet, I''EC — entre autres activités — publie des‘Nofmes internationa
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et
Guides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiéé.& des comités d'études,
travaux desquels tout Comité national intéressé par le sujet traité peut )participer. Les organisati
internationales, gouvernementales et non gouvernementales, en liaison avec 1'lEC, participent également
travaux. L'IEC collabore étroitement avec I'Organisation Internationales;de) Normalisation (1ISO), selon

conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'lEC concernant les questions téehniques représentent, dans la mesurg
possible, un accord international sur les sujets étudiés, étant donné:que‘les Comités nationaux de I'lEC intéres
sont représentés dans chaque comité d'études.

Les Publications de I'lEC se présentent sous la forme de.recommandations internationales et sont agré
comme telles par les Comités nationaux de I'lEC. Tous\ les efforts raisonnables sont entrepris afin
I'lEC s'assure de I'exactitude du contenu technique de sesublications; I'lEC ne peut pas étre tenue responsg
de I'éventuelle mauvaise utilisation ou interprétation quisen est faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, fes Comités nationaux de I'lEC s'engagent, dans toutg
mesure possible, a appliquer de fagon transparente’les Publications de I''EC dans leurs publications nationg
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'I[EC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendd
fournissent des services d'évaluation, de conformité et, dans certains secteurs, accédent aux marques
conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certifica
indépendants.

Tous les utilisateurs doiventss'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatai
y compris ses experts.particuliers et les membres de ses comités d'études et des Comités nationaux de I'l
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quel
nature que ce soitydirecte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépen
découlant de lagpublication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'l
ou au crédit guiui est accordé.

L'attention~est attirée sur les références normatives citées dans cette publication. L'utilisation de publicati
référencées’ est obligatoire pour une application correcte de la présente publication.

L'IEC_attire I'attention sur le fait que la mise en application du présent document peut entrainer I'utilisation g
ounde plusieurs brevets. L'IEC ne prend pas position quant a la preuve, a la validité et a I'applicabilité de {

bée

de

de
es,
fHes
BUX
bns
AuX
Hes

bes
hue
ble

b la
les
ou

nts
de
ion

es,
EC,
hue
ses
EC,

pns

'un
out

droit de brevet rnunnr{iquc’n a cet égnrd A_la date de pnhlir-nfinn du préqnnf document 'l[EC n'avait pas—r

Bcu

notification qu'un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y a lieu
d'avertir les responsables de la mise en application du présent document que des informations plus récentes

sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.

ch.

L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets et de ne pas avoir

signalé leur existence.

L'IEC 60335-2-96 a été établie par le comité d'études 61 de I'lEC: Sécurité des appareils
électrodomestiques et analogues. Il s'agit d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2019. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition

précédente:
a) le texte a été aligné sur I'lEC 60335-1:2020;
b) certaines notes ont été converties en texte normatif (Article 1, 5.2, 7.12.101);
c) le 22.105 a été corrigé pour rétablir la limite du courant de contact.
Le texte de cette Norme internationale est issu des documents suivants:
Projet Rapport de vote
61/7279/FDIS 61/7304/RVD

Le
ab

La
La
Ce
Dir

ww
I'lG

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur lewote ay
buti @ son approbation.

langue employée pour I'élaboration de cette Norme internationale est I'anglais.
version frangaise n'a pas été soumise au vote.

document a été rédigé selon les Directives ISO/IEC, Partie 2)il a été développé selon
ectives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles sd
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ctrodomestiques et analogues — Sécurité, se:trouve sur le site web de I'lEC.

présente partie 2 doit étre utilisée conjointement avec la derniére édition de I'EC 6033
ses amendements sauf si cette édition'exclut. Dans ce cas, la derniére édition qui n'exa
5 la présente partie 2 est utilisée. Ele*a été établie sur la base de la sixiéme édition (201
cette norme.

TE 1 L'expression "la Partie 1" utilisée dans la présente norme fait référence a I'lEC 60335-1.

présente partie 2 compléte ou modifie les articles correspondants de I'lEC 60335-1, de fag

a transformer cette publication en norme IEC: Exigences particuliéres pour les films soup
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huffants pour le chauffage des locaux.

'squ'un paragraphe particulier de la Partie 1 n'est pas mentionné dans cette partie 2,
ragraphe _sjapplique pour autant que cela soit raisonnable. Lorsque la présente nor
ntionne/"addition", "modification" ou "remplacement”, le texte correspondant de la Parti
t étresadapté en conséquence.

TE.2” Le systéme de numérotation suivant est utilisé:
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les paragraphes, tableaux et figures qui s'ajoutent a ceux de la Partie 1 sont numérotés a partir de 101;

a l'exception de celles qui sont dans un nouveau paragraphe ou de celles qui concernent des notes de la Partie 1,

les notes sont numérotées a partir de 101, y compris celles des articles ou paragraphes qui sont remplacés;

les annexes qui sont ajoutées sont désignées AA, BB, etc.

NOTE 3 Les caractéres d'imprimerie suivants sont utilisés:

exigences: caractéres romains;
modalités d'essais: caractéres italiques;
notes: petits caractéres romains.

Les termes en gras dans le texte sont définis a I'Article 3. Lorsqu'une définition concerne un adjectif, I'adjectif et le
nom associé figurent également en gras.
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Les différences suivantes existent également dans les pays indiqués ci-aprés.

— 1: Les films souples chauffants découpés sur site ne sont pas admis (France).

— 7.12.1 c): Pour les planchers bois, les instructions doivent préciser que l'unité chauffante
doit étre revétue d'une isolation supplémentaire, étre alimentée par l'intermédiaire d'un
transformateur d'isolement ou étre de la classe Il (Suede).

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabilité
indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au document
recherché. A cette date, le document sera

e [reconduit,

e | supprimé, ou
o [révisé.

NOJTE 4 L'attention des Comités nationaux est attirée sur le fait que les fabricants d'appareils et les organismes
d'e$sai peuvent avoir besoin d'une période transitoire apres la publication d'une nouvelle pukblication IEC, ou d'tine

puljlication amendée ou révisée, pour fabriquer des produits conformes aux nouvelles exigences et pour adapter
leufs équipements aux nouveaux essais ou aux essais révisés.

Le pomité recommande que le contenu de cette publication soit adopté pour application nationale (obligatoire)| au
plug tét 12 mois et au plus tard 36 mois aprés la date de publication.
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INTRODUCTION

Il a été admis par hypothése, en établissant la présente Norme internationale, que I'exécution
de ses dispositions était confiée a des personnes expérimentées et ayant une qualification
appropriée.

Les documents de recommandations concernant I'application des exigences de sécurité pour
les appareils peuvent étre consultés dans les documents de support du CE 61, accessibles sur
le site web de I'lEC a I'adresse:

https://www.iec.ch/tc61/supportingdocuments

Ceditte information est donnée a l'intention des utilisateurs de la présente Norme internationa
et he constitue nullement un remplacement du texte normatif de la présente norme,

e

La| présente norme reconnait le niveau de protection internationalement_accepté contre |es
risgues électriques, mécaniques, thermiques, liés au feu et au rayonnement des appare|ls,
lorsqu'ils fonctionnent comme en usage normal en tenant compte des instructions du fabricant.
Elle couvre également les situations anormales auxquelles on peut s'attendre dans la pratique
et elle tient compte de la fagon dont les phénoménes électromagnétiques peuvent affectern le
fonjctionnement sr des appareils.

La|présente norme tient compte autant que possible des exigences de I'lEC 60364, de fagcon a
regter compatible avec les régles d'installation quandil'appareil est raccordé au résdau
d'dlimentation. Cependant, des régles d'installation ndtionales peuvent étre différentes.

Si un appareil relevant du domaine d'application.délla présente norme comporte également des
forjctions couvertes par une autre partie 2 de I'lEC 60335, la partie 2 correspondante gst
appliquée a chaque fonction séparément, dans la limite du raisonnable. Si cela s'appliglie,
I'influence d'une fonction sur les autres forctions est prise en compte.

Lofsqu'une partie 2 ne comporte pasZd'exigences complémentaires pour couvrir les dangers
trajtés dans la Partie 1, la Partie 1 s'applique.

NOITE 1 Cela signifie que les comités d'études responsables pour les parties 2 ont déterminé qu'il n'était pas
nédessaire de spécifier des exigences particuliéres pour I'appareil en question en plus des exigences générales

La|présente norme est.une norme de famille de produits traitant de la sécurité d'appareils €t a
prgséance sur les noermes horizontales et génériques couvrant le méme sujet.

NOJTE 2 Les publications horizontales, les publications fondamentales de sécurité et les publications groupéegd de
séqdurité couvrant un*danger ne s'appliquent pas, parce qu'elles ont été prises en considération lorsque les exigenfes
gérlérales et parficulieres ont été étudiées pour la série de normes IEC 60335.

Unlappareil conforme au texte de la présente norme ne sera pas nécessairement jugé conforme
auk pgrincipes de sécurité de la norme si, lorsqu'il est examiné et soumis aux essais, il appanait
qulil présente d'autres caractéristiques qui compromettent le niveau de sécurité visé par des
exigences.

Un appareil utilisant des matériaux ou présentant des modes de construction différents de ceux
décrits dans les exigences de la présente norme peut étre examiné et soumis aux essais en
fonction de I'objectif poursuivi par ces exigences et, s'il est jugé pratiquement équivalent, il peut
étre estimé conforme aux principes de sécurité de la présente norme.

NOTE 3 Les normes traitant des aspects non relatifs a la sécurité des appareils électrodomestiques sont:
— les normes IEC publiées par le comité d'études 59 concernant les méthodes de mesure d'aptitude a la fonction;

— les normes CISPR 11 et CISPR 14-1, ainsi que les normes applicables de la série IEC 61000-3 concernant les
émissions électromagnétiques;

— la norme CISPR 14-2 concernant I'immunité électromagnétique;

— les normes IEC publiées par le comité d'études 111 concernant I'environnement.
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APPAREILS ELECTRODQMESTIQUES ET ANALOGUES -
SECURITE -

Partie 2-96: Exigences particulieres pour les films souples
chauffants pour le chauffage des locaux

L'

L
a8

[V

Domaine d'application
rticle de la Partie 1 est remplacé par le texte suivant.

présente partie de I'lEC 60335 traite de la sécurité des films souples chauffants destin
tre intégrés aux planchers, aux murs au-dessous d'une hauteur de 1,2 m et.at-dessus d'u

és
ne

hapteur de 2,3 m ainsi qu'aux plafonds, leur tension assignée ne dépassant pas 250 V pour

les

alilmentés en courant continu.

Lep films souples chauffants sont convertis en unités chauffantes qui sont intégrées au b
conformément aux instructions relatives a l'installation aprés_laquelle le niveau de protect
coftre les dangers est atteint.

L

La

installations monophasées et 480 V pour les autres installations, y' ¢compris les apparsg

ttention est attirée sur le fait que

dans de nombreux pays, des régles d'installation différentes s'appliquent;

pour les unités chauffantes destinées akétre utilisées dans des véhicules ou a bord
navires ou d'avions, des exigences supplémentaires peuvent étre nécessaires;

dans de nombreux pays, des exigences'supplémentaires sont spécifiées par les organisnmj
nationaux responsables de la protection contre I'incendie, par les organismes nationg

les organismes nationaux té€sponsables de la protection des travailleurs et par ¢
organismes similaires.

présente norme ne s'applique pas

aux unités chauffantes prévues exclusivement pour des usages industriels;

aux unités chauffantes destinées a étre utilisées dans des locaux qui présentent @
conditions _particuliéres, telles que la présence d'une atmosphére corrosive ou explos
(poussiere,-vapeur ou gaz);

aux _couvertures, coussins, vétements et appareils chauffants souples analogy
(IEC 60335-2-17);

aux chanceliéres et carpettes chauffantes (IEC 60335-2-81);

ils

ati
on

de

es
ux

responsables des réglements d'installation, par les organismes nationaux de la santé, par

es

es
ve

es

aux tapis chauffants et aux unités chauffantes pour le chauffage des locaux, installés sous

des revétements de sol amovibles (IEC 60335-2-106);
aux films souples chauffants intégrés dans d'autres appareils.
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2

Références normatives

L'article de la Partie 1 s'applique, avec les exceptions suivantes.

Addition:

IEC 60364-7-701, Installations électriques a basse tension — Partie 7-701: Exigences pour les
installations et emplacements spéciaux — Emplacements contenant une baignoire ou une

douche

IEC 60884-1:2022, Prises de courant pour usages domestiques et analogues| —
Paytie 1: Exigences générales

ISO 3864-1, Symboles graphiques — Couleurs de sécurité et signaux de|/sécurité| —
Paftie 1: Principes de conception pour les signaux de sécurité et les marquagés$,de sécurité

3 | Termes et Définitions

L'grticle de la Partie 1 s'applique, avec les exceptions suivantes.

3.1 Définitions relatives aux caractéristiques physiques

3.1.9 Modification:

fo
R

ctionnement normal

mplacer le premier alinéa par ce qui suit:

forjctionnement de I'unité chauffante apreés ‘integration dans le batiment conformément gux

indtructions relatives a l'installation.

Le
qu

mgrqué sur les films souples chauffants circule a travers l'unité chauffante.

Le
po

3.1.101
dufrée de charge assignée

pé

3.2 Définitions relatives aux moyens de raccordement

3.32.1, (Remplacement:

co
en

5 films souples chauffants dont le gourant peut varier en fonction de leur longueur et cqux
peuvent alimenter d'autres films;souples chauffants sont chargés de sorte que le courant

5 unités chauffantes pour-les applications de chauffage a accumulation sont chargées
Ur 75 % de la durée de,charge assignée

riode de charge-ininterrompue la plus longue assignée a l'unité chauffante par le fabricant

nhdacteurs d'alimentation
Sembie de CONdUucCteurs prevus pour CONMecter 'appareit a des canatsations fiXes

3.5 Définitions relatives aux types d'appareils

3.5.4 Addition:

Note 101 a l'article: Les unités chauffantes sont considérées comme des appareils installés a poste fixe.

3.5.101

film souple chauffant

élément chauffant composé de feuilles de matériau électriquement isolant laminées avec un
matériau électriquement résistant ou un matériau de base sur lequel sont fixés des conducteurs
chauffants isolés électriquement

Note 1 a I'article: Cette définition n'exclut pas d'autres méthodes d'association des matériaux isolants et résistants.
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3.5.102

unité chauffante

film souple chauffant équipé de moyens de connexion a l'alimentation, y compris l'isolant qui
entoure les parties actives

Note 1 a I'article: L'unité chauffante peut étre partiellement ou complétement préfabriquée.

3.5.103
unité chauffante modulaire
assemblage préfabriqué constitué d'une unité chauffante et d'autres matériaux pour former

une-construsctionrigide-pourle-montage-surun nlafond
RsHHcHeAHgHae8—potH— g tH—tH—p+aHoRa

3.5.104
chpuffage a accumulation
utilisation d'unités chauffantes pour chauffer un matériau qui accumule la chaledr

Nofe 1 a 'article: La chaleur est ultérieurement restituée par convection naturelle, la quantitéxde chaleur restityiée
étapt modifiée par variation de I'énergie accumulée.

3.6 Définitions relatives aux parties d'un appareil

3.6.101

élgctrode
paftie conductrice incorporée dans un film souple chauffant pour alimenter le matérfau
chauffant

4 | Exigences générales

L'drticle de la Partie 1 s'applique.

5 | Conditions générales d'essais

r
Q

rticle de la Partie 1 s'applique,-avec les exceptions suivantes.

5.2 Remplacement:

En| général, huit écharitillons sont exigés pour les essais.

Lep essais décrits.en 13.3 et a I'Article 15 et I'Article 16 sont effectués sur un échantillon.

Lep essais-décrits en 18.101 et a I'Article 30 sont effectués sur un échantillon.

U

L'dssaj.décrit en 21.102 est effectué sur deux échantillons. L'un de ces échantillons ¢st
éghlement utilisé pour I'essai décrit en 22.101.

L'essai décrit en 22.103 est effectué sur un échantillon.

Les essais restants sont effectués sur le sixieme échantillon. Les deux autres échantillons sont
exigés pour l'incorporation dans le dispositif d'essai pour créer I'environnement thermique
nécessaire.

Neuf échantillons d'unités chauffantes modulaires sont nécessaires pour les essais du
11.2.102.

Des échantillons supplémentaires sont nécessaires si les essais du 18.102 sont effectués.
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L'essai du 22.105 est effectué sur le méme échantillon que celui utilisé pour I'essai du 13.2.

Deux échantillons de la couche de matériau supplémentaire, d'une taille suffisante pour
recouvrir l'unité chauffante, sont nécessaires si I'essai du 21.104 est effectué.

NOTE 101 Des échantillons supplémentaires peuvent étre nécessaires si les essais doivent étre répétés ou pour
les essais de différentes tailles d'unités chauffantes.

5.3 Addition:

L'dssar du ZZ.TUb5 €St effectue apres ressai du 13.2.
5.6 Addition:

Lek thermostats sensibles a la température ambiante ou a la température extétieure sont mis
en|court-circuit. Toutefois, si le thermostat peut étre réglé de fagon telle qu'il me cycle pay, il
n'gst pas mis en court-circuit.

5.10 Addition:

Cependant, pour les films souples chauffants qui sont découpés sur site, les essais spnt
effectués aprés raccordement des conducteurs d'alimentation et aprés avoir protégé les
bords selon les instructions.

5.101 Les unités chauffantes destinées a étre ifstallées dans les murs a une hauteur
supérieure a 2,3 m sont soumises aux essais pour-liinstallation dans les plafonds.

6 | Classification

L'drticle de la Partie 1 s'applique, avec les exceptions suivantes.
6.1 Addition:

Il N'est pas nécessaire de classer les unités chauffantes. Cependant, si une unité chauffante
esf{ classée, les exigences.correspondantes s'appliquent.

6.2 Addition:

Les unités chauffantes pour l'installation dans le béton ou dans des matériaux similaifes
do|vent étre-au moins de degré IPX7.

Les autres unités chauffantes doivent étre au moins de degré IPX1.

7 Marquage et instructions
L'article de la Partie 1 s'applique, avec les exceptions suivantes.
7.1 Modification:

Au lieu du marquage de la puissance assignée ou du courant assigné, ce qui suit s'applique:

— les unités chauffantes doivent porter le marquage de leur puissance assignée;

— les films souples chauffants qui ne comportent pas de connexion entre des éléments
adjacents doivent porter individuellement I'indication de leur puissance assignée;
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les autres films souples chauffants doivent porter le marquage de leur puissan
assignée par métre.

Les films souples chauffants doivent porter le marquage de leur courant maximal si:

Ad

Le

Le
de

Le
de
ou

i I'unité chauffante est uniqguement destinée a l'application dans des-planchers en béton

le courant peut varier suivant la longueur du film souple chauffant;
d'autres films souples chauffants peuvent étre alimentés par leur intermédiaire.

dition:

5 Tiims souples chauffants doivent porter:

I'indication de I'orientation, & moins que les unités chauffantes soient symétriques;

la mention de l'installation prévue (plafonds, murs compris entre 0,2 m et 1,2 m et
supérieurs a 2,3 m, ou planchers);

le mode de chauffage (chauffage direct ou a accumulation), sauf s'ils sont prévus pour
deux modes.

matériaux similaires, elle doit comporter le symbole pour l'installation dans le béton
tériaux similaires.

marquage doit étre répété au moins une fois tous les 0,5{mnsur le film souple chauffant
chaque section qui peut étre coupée pour former unetunité chauffante.

films souples chauffants qui peuvent étre colpés sur site et qui doivent étre coupés
emplacements spécifiés doivent porter le marquage approprié.

oY

5 appareils avec des dispositifs de commande séparés, sans dispositif de commande ou ay
5 dispositifs de commande amovibles(doivent porter le marquage du numéro de référen
d'autres moyens d'identification du dispositif de commande.

24

ce

ou

es

ou
ou

ou

ec
ce
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7.6 Addition:

[ ]
|n| EZ%??%%I]EC 60417-6447 chauffage direct par le plafond
IEC
. w EZ%';?%%I]EC 60417-6446 chauffage direct par le plancher
IEC
[symbole IEC 60417-6448 chauffage a accumulation par
(2021-01)] le plancher

[symbole IEC 60417-6445 chauffag®mural

(2021-01)]
SereTa chauffage installé dans le béta
> |: = EZ%??_%I?);EC 60417-6449 ou dans des matériaux

similaires

Cels symboles sont des signaux d'information et, excepté pour les couleurs, les régles
SO 3864-1 s'appliquent.

7.12.1 Addition:

Dels instructions d'installationcdoivent étre fournies. Elles doivent inclure:

a) [ une explication des marquages et des symboles, si nécessaire;

b) | des informations-&oncernant l'incorporation des unités chauffantes dans le batiment,
particulier les points suivants:

e |es précautions a prendre pour empécher les détériorations pendant l'installation, tel
qu'éviter de laisser tomber des objets pointus, de marcher sur l'unité chauffante ou
couler le béton sans précautions;

¢ ,(les dimensions et distances a prendre en compte;

en

es
de

chaleur telles que les luminaires et les cheminées;

e la description des zones de fixation de I'unité chauffante et de I'écran séparé, le cas

échéant;

e les recommandations pour éviter la formation d'espaces libres entre le film souple

chauffant et la poutre lisseuse des planchers en béton;

e des recommandations pour éviter la détérioration d'un film souple chauffant et de ses
bornes dans les constructions en bois du fait de déplacements relatifs aprés

I'installation;

e latempérature ambiante la plus faible a laquelle il est recommandé d'installer les unit
chauffantes;

¢ le rayon minimal de pliage du film souple chauffant, le cas échéant;

és
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e une indication qui précise que les unités chauffantes ne doivent pas étre installées sur
les joints de dilatation du batiment ou de la structure;

e une indication destinée a s'assurer que la fixation des aménagements des locaux ne
restreint pas I'émission de chaleur a partir des surfaces chauffées.

Sauf pour les unités chauffantes modulaires, les instructions doivent inclure:
e des précautions a prendre pour éviter de froisser le film souple chauffant;

e une indication qui précise que l'unité chauffante ne doit pas étre installée sur des
surfaces irréguliéres;

e une description de Tlorientation préevue et une indication qui préecise que [un|ité
chauffante doit étre installée de cette maniere (pour les unités chauffantes' |de
construction non symétrique);

une indication qui précise que des régles d'installation nationales peuvent s'appliquer pour
I'installation, y compris les points suivants:

e une indication qui précise que les unités chauffantes doivent étre @limentées par(un
dispositif a courant différentiel résiduel (DDR) dont le courant différentiel |de
fonctionnement assigné est inférieur ou égal a 30 mA. Le DDR,ne|doit pas étre du type
retardé. En variante, sauf pour les installations dans les planchers qui entourent |es
piscines ou dans les murs au-dessous d'une hauteur de ’'2;3 m, elles peuvent étre
alimentées par l'intermédiaire d'un transformateur d'isolement. Cette indication n'est gas
exigée pour les unités chauffantes de la classe Ill fi,pour les applications dans |es
emplacements suivants:

— les planchers en bois, a condition que les instructions d'installation indiquent gp'il
doit y avoir un espace entre I'unité chauffafite et le plancher;

— les plafonds en bois;

— les planchers en béton ou en matériaux similaires dans des emplacements secs tant
que l'isolation principale et l'isolation électrique supplémentaire satisfont chacune
a l'essai de rigidité diélectrique~décrit en 16.3 pour l'isolation renforcée (des
emplacements secs sont des\zones situées a l'extérieur de la zone 3 définie dgns
I''EC 60364-7-701);

e |a fagon de raccorder lesunités chauffantes a I'alimentation, en fournissant le gas
échéant la section nominale des conducteurs;

o |a fagon éventuelle_de-raccorder entre elles les unités chauffantes, en fournissant
cas échéant la section nominale des conducteurs;

e

e une indication«qui précise que les unités chauffantes doivent étre installées de manig¢re
a éviter d'augmenter la température ambiante de toute installation électrique existante;

le courant fwmaximal admis dans une unité chauffante lorsque d'autres unités sont
alimentées par son intermédiaire ou lorsque le courant peut varier suivant sa longueur;

la liste._des dispositifs de commande, a moins qu'ils ne soient incorporés a l'unijité
chauffante;

ladrésistance thermique maximale entre I'unité chauffante et le local;

le type des matériaux de revétement qui peuvent étre utilisés conjointement avec les unités
chauffantes, avec l'indication que I'avis du fabricant doit étre demandé si des matériaux
autres que ceux qui sont recommandés sont utilisés; I'épaisseur des matériaux de
revétement, qui, s'agissant des planchers, doit é&tre au moins de 5 mm;

les caractéristiques de l'isolant thermique qui doit étre inséré entre des unités chauffantes
séparées installées pour chauffer un plancher et le plafond qui est au-dessous;

les caractéristiques de l'isolant thermique qui doit étre inséré entre des unités chauffantes
séparées installées pour chauffer les deux cbétés d'un mur;

les spécifications des adhésifs a utiliser;

I'indication qu'une étiquette doit étre fixée en étant adjacente au tableau de distribution et
qu'elle doit contenir les emplacements des unités chauffantes;
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1)

m)

si les unités chauffantes sont installées dans un plafond suspendu, ou sont accessibles
d'un espace de toit, une indication qu'une étiquette portant cette information doit étre fixée
au point d'accés du plafond;

pour les applications dans les planchers en bois, l'indication que les unités chauffantes
qui possédent uniquement une isolation principale doivent étre recouvertes d'un isolant
électrigue supplémentaire ou alimentées a travers un transformateur d'isolement.

NOTE 101 Un récapitulatif des exigences d'installations particulieres pour différentes applications est donné a
I'Annexe AA informative.

7.

2.101 Lles instructions pour des applications dans des planchers en béton ou en matérigux

sin
de

a)

nilaires, y compris le béton ou matériaux similaires posés sur un plancher en bois, ou squs
5 dalles doivent fournir les indications suivantes:

une grille doit étre installée au-dessus de l'unité chauffante. La grille doit:

e étre protégée contre la corrosion, mais ne doit pas étre isolée électriquement;

e étre électriquement et mécaniquement équivalente a une grille en acier dont les mailles
ne dépassent pas 50 mm x 50 mm et dont le diamétre du fil est de-1,mm, sauf si la gr|lle
couvre:

— des unités chauffantes de la classe lI;
— des unités chauffantes installées avec une isolation(électrique supplémentaire;

e couvrir complétement 'unité chauffante, y compris,les zones de fixation. Elle pgut
couvrir plusieurs unités chauffantes;

e étre raccordée a la terre;

e &tre équipée de bornes appropriées au raceordement de deux conducteurs de 2,5 mm?
de section nominale;

e étre vérifiée pour la continuité électrigue’pendant l'installation.
La grille n'est pas exigée pour les cas:Suivants:
o des unités chauffantes de la classe llI;

e les unités chauffantes de la classe Il alimentées par lintermédiaire dlun
transformateur d'isolement;

o les unités chauffantes de classe Il installées dans des emplacements secs (des
emplacements secs )sont des zones situées a l'extérieur de la zone 3 définie dgns
I'EC 60364-7-701) et alimentées par un dispositif a courant différentiel résiduel (DDR);

e les unités chauffantes installées dans des emplacements secs (des emplacements
secs sont des zones situées a I'extérieur de la zone 3 définie dans I'|EC 60364-7-701)
si l'isolation principale et l'isolation électrique supplémentaire satisfont chacung a
I'essai/de rigidité diélectrique, pour l'isolation renforcée, décrit en 16.3;

o les\uhités chauffantes qui comportent un écran ou une tresse meétallique dont|la
résistance par unité de longueur est équivalente a celle d'un conducteur de cuivre |de
0,5 mm?;

b)

lorsque les unités chauffantes ont été mises en place, elles doivent étre recouvertes d'une
couche de matériau supplémentaire pour la protection mécanique. Si les unités
chauffantes sont placées sur du béton, un film similaire doit étre inséré entre l'unité
chauffante et le béton. Les couches de film adjacentes doivent se chevaucher et étre fixées
les unes aux autres. Le film doit recouvrir les murs jusqu'au niveau de la surface du béton.
Ces indications ne sont pas exigées dans les cas suivants:

e siles fils chauffants isolés protégés sont recouverts d'une gaine conforme au 21.103;
e sil'isolation électrique supplémentaire est conforme a I'essai décrit en 21.102;

lorsque des unités chauffantes ne comportent qu'une isolation principale, autres que
celles alimentées en trés basse tension de sécurité, sont équipées d'un isolant électrique
supplémentaire, cet isolant supplémentaire doit étre placé directement sur ['unité
chauffante;
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d) les unités chauffantes de la classe Il doivent étre installées a une distance d'au moins
30 mm de parties conductrices du batiment, telles que les canalisations d'eau.

7.12.102 Les instructions pour des applications dans des plafonds métalliques ou des
planchers métalliques pour les unités chauffantes qui ne comportent qu'une isolation
principale, autres que celles alimentées en trés basse tension de sécurité, doivent fournir
les indications suivantes:

a) le film souple chauffant doit étre totalement couvert par le plafond ou le plancher;
b) les parties métalliques du plafond ou du plancher doivent étre reliées a la terre. Les

;Ilbtlubtiullb UIU;VUIIt ;IIL“L{LICI yuc icb pdlticb Illétd“iqucb UIUiVCIIt éilc équipécb UIU lL)UIIICO de
terre appropriées pour le raccordement de deux conducteurs de 2,5 mm2 de sectfon
nominale et doivent expliquer comment le raccordement a la borne de terre doit étreréal|sé
pour assurer une faible résistance. Les indications relatives a la nécessité de mise‘d’la tefre
ne sont pas exigées s'il est indiqué qu'une couche d'isolation électrique supplémentaire doit
étre installée entre I'unité chauffante et le plafond. Si cet isolant n'est pas\fourni, le npm
du fabricant et la référence de l'isolant doivent étre mentionnés.

7.12.103 Les instructions relatives aux applications sur les planchets; lorsque les unifés
chpuffantes doivent étre couvertes par des dalles de revétement doivent indiquer que |es
unjités chauffantes doivent étre couvertes par une isolation électrique supplémentaire, sauf si
led unités chauffantes sont de la classe I, de la classe Il ou de'laclasse Ill.

7.12.104 Les instructions concernant les films souples chauffants qui peuvent éfre
déftoupés sur site doivent indiquer que ce travail doit étre effectué uniquement par des
pefsonnes autorisées par le fabricant et doivent fournir des informations sur la maniére de
— | découper les films souples chauffants;

— | protéger les bords des films souples chauffants;

— | connecter les conducteurs d'alimentation aux conducteurs d'interconnexion, et isoler |es
connexions.

7.12.105 Les instructions concernant les unités chauffantes pour les applications [de
chpuffage a accumulation doivent'spécifier la durée de charge assignée.

7.12.106 Sauf si les unités chauffantes

— | comportent un écran-ou une tresse métallique dont la résistance par unité de longueur st
équivalente a celle-d'un conducteur de cuivre de 0,5 mm?; ou

— | sont de la classge’lll; ou

— | consistentsen* un matériau de base sur lequel sont fixés des conducteurs chauffants qui
comportént-un écran métallique, isolés électriquement et destinés a étre utilisés dans des
murs_a‘une hauteur inférieure a 1,2 m,

ledrsCinstructions doivent indiquer que les unités chauffantes doivent étre du type |de
cohstruction qui comporte un écran conducteur électrique L'unité chauffante doit étre installée

de maniére que I'écran soit orienté vers le matériau de revétement.

Les instructions applicables aux unités chauffantes destinées a étre utilisées dans des murs
a une hauteur inférieure a 1,2 m et avec un écran conducteur électrique séparé doivent préciser
que I'écran doit étre placé entre le matériau de revétement et I'unité chauffante.

Les instructions applicables aux unités chauffantes destinées a étre utilisées dans des murs
doivent préciser que l'unité chauffante doit étre installée:

|
Q-

une hauteur comprise entre 0,2 m et 1,2 m au-dessus du plancher; ou

|
Q-

une hauteur supérieure a 2,3 m au-dessus du plancher.
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Les instructions applicables aux unités chauffantes destinées a étre utilisées dans des murs
doivent comporter en substance les indications suivantes:

['écran doit étre relié au conducteur de mise a la terre de l'installation fixe;

si I'unité chauffante est installée sur une cloison interne a une distance entre les matériaux
du mur inférieure a 50 mm, I'unité chauffante doit étre installée de sorte que I'écran soit

orienté vers le matériau de revétement du mur, des deux co6tés de l'unité chauffante.

Les instructions pour les unités chauffantes qui comportent un circuit de protection
amovible doivent préciser les conditions d'installation.

7.1

L'sg
Ad

Si

7.1
Se

7.1
én

r-
o)

Si

dtiquette doit comporter en substance les indications suivantes:

4 Modification:
ssai avec l'essence n'est pas effectué.
dition:

des symboles sont utilisés en ce qui concerne le mode d'installation ourde chauffage pré
rectangle superposé doit avoir une hauteur d'au moins 15 mm.

5 Modification:

Limeérer par l'installateur doit étre apposée pour{chaque installation et préciser

responsable;
la référence du modéle ou du type.

des films souples chauffants sont installés dans le plafond, le mur ou le plancher,
fonction des cas;

ne pas restreindre I'émission thermique du plafond, du murou du plancher chauffé,
fonction des cas;

ne pas apposer'de matériaux autres que ceux recommandes;

ne pas introduire de clous ni de vis, ne pas percer ailleurs que dans les zones n
chauffantes;

cette étiquette doit étre fixée sur le tableau de distribution qui alimente I'unité chauffan
ou étre placée a proximité.

ules les exigences concernant les interrupteurs et les dispositifs de commande s'appliqugnt.

01 Une étiquette assez grande pour indiquer les~€mplacements des unités chauffantes a

le nom, la marque commerciale ou la marque d'identification du fabricant ou du vend¢ur

en

en

on

te,

La

8

I'étiquette doit indiquer les emplacements des zones non chauffantes ou des zones chauffantes.

vérification est effectuée par examen.

Protection contre I'accés aux parties actives

L'article de la Partie 1 s'applique.

9

Démarrage des appareils a moteur

L'article de la Partie 1 ne s'applique pas.

m
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10 Puissance et courant
L'article de la Partie 1 s'applique, avec I'exception suivante.
10.1 Addition:

L'exigence s'applique également a la puissance assignée par metre de films souples
chauffants.

11| Echauffements

L'drticle de la Partie 1 s'applique, avec les exceptions suivantes.
1111 Addition:

Lep essais sont effectués dans une piéce maintenue a une température ambiante |de
20|°C £ 2 °C.

1112 Remplacement:

Lek unités chauffantes destinées a étre installées dans<des plafonds sont mises en plgce
cohformément au 11.2.101.

Lep unités chauffantes modulaires pour les plafonds suspendus sont mises en plgce
cophformément au 11.2.102.

Lep unités chauffantes destinées a étre installées dans des planchers sont mises en plgqce
copformément au 11.2.103.

Le
de

5 unités chauffantes séparées destinées a chauffer un plafond et le plancher qui est au-
5sus de lui sont mises en place-conformément au 11.2.104.
Lep unités chauffantes destinées a étre installées au-dessous de 1,2 m dans des murs |en
bofs sont mises en place conformément au 11.2.105.

Lefk unités chauffantes séparées destinées a chauffer les deux cétés d'un mur en bois spnt
ises en place conformément au 11.2.106.

Lep unités-chauffantes destinées a étre installées dans ou contre des murs en béton oulen
mgtériaux.similaires sont mises en place conformément au 11.2.107.

Siuneunité chauffante est équipée d'un thermostat qui posséde un capteur séparé, le capteur
est Sitie sur I'axe de I'une des unités chauffantes adjacenies, a une distance minimale de
0,3 m a l'extérieur de la surface occupée par l'isolant thermique placé sur le plancher et a au
moins 0,3 m du bord de la zone chauffante.

11.2.101 Les unités chauffantes destinées a étre installées dans un plafond en bois sont
placées dans une structure d'essai, comme cela est représenté a la Figure 101. Une zone d'une
superficie supérieure ou égale a 4 m2, dont la plus petite dimension est supérieure ou égale a
2 m, est couverte d'au moins trois unités chauffantes, I'unité soumise a l'essai étant placée
au milieu. Les unités chauffantes sont installées conformément aux instructions d'installation,
en attirant I'attention sur I'emplacement dans lequel elles peuvent étre situées sous des parties
de structures en bois telles que les entretoises. La face supérieure des unités chauffantes est
totalement couverte par une couche d'isolant thermique dont la résistance thermique est
d'environ 5 m2K/W. La face inférieure des unités chauffantes est couverte du matériau le plus
défavorable cité dans les instructions d'installation.
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La structure d'essai est suspendue de maniére qu'il existe un espace d'une hauteur d'environ
0,3 m au-dessus de sa surface supérieure et d'au moins 1,5 m au-dessous de la surface
inférieure. La structure d'essai est entourée par des planches en bois qui se prolongent
d'environ 0,2 m sous sa surface inférieure.

Si les instructions d'installation permettent I'utilisation de planches en gypse comme matériau

de

recouvrement, un essai supplémentaire est effectué avec ce matériau.

Les unités chauffantes destinées a étre installées dans un plafond métallique sont installées
conformément aux instructions.

11
Ell
sit
la

fage supérieure de la matrice est totalement couverte d'une couche d'isolant thetmique de so

qu

5 m2K/W. L'isolant est mis en place de maniére & étre en contact paffait avec les fad

Su

La

0,3 m au-dessus de sa face supérieure et d'au moins 1,5 m au<dessous de sa surface inférieu

La
sa

1

plgcées dans une structure d'essai, comme cela est représenté a la Figure 103. Les unit

ch

structure d'essai, comme cela est représente” a la Figure 104. Une zone d'une superfi

Su
co

Url isolant thermique dont la résistance thermique est d'environ 5 m2K/W est situé sous
unjités chauffantes. Les unités chauffantes sont installées conformément aux instructid

d’i
so
st
the
ce

D¢
de
Stn
de

Un
su

2.102 Neuf unités chauffantes modulaires sont installées conformément aux instructid
£s sont disposées dans une matrice trois par trois, I'unité chauffante soumise a l'essai ét
iée au centre, comme cela est représenté a la Figure 102. Cependant, si une dimension
matrice est inférieure a 1,8 m, des unités chauffantes supplémentaires sont installées.

b |a résistance thermique totale au-dessus des films souples chauffants soit d'envi

bérieures des unités chauffantes.

structure d'essai est suspendue de maniére a laisser un espace d'une hauteur d'envi

structure d'essai est entourée de planches de bois qui se prolongent d'environ 0,2 m sd
face inférieure et jusqu'au plafond de la piece.

2.103 Les unités chauffantes destinées a étré installées dans un plancher en bois s
lauffantes destinées a étre installées au-dessus d'un plancher en bois sont placées dans U

bérieure ou égale a 4 m2, dont la pluspetite dimension est supérieure ou égale a 2 m,
Uverte d'au moins trois unités chauffantes, I'unité soumise a l'essai étant placée au mili

nstallation, en attirant I'attention sur I'emplacement dans lequel elles peuvent étre situé
s des parties de structurés-en bois telles que les entretoises. La face supérieure de
Licture est couverte du-plancher le plus défavorable du point de vue de la résistan
rmique totale conformément aux instructions d'installation, un espace étant maintenu com
a est représenté surles figures, si les instructions le spécifient.

ssous de sawface inférieure et I'autre d'au moins 1,5 m au-dessus de sa face supérieure.
licture d'essai est entourée de planches de bois qui se prolongent d'au moins 1 m au-dess
sa face'supérieure.

epiéce d'isolant thermique dont la résistance thermique est d'environ 1,25 m2K/W est plad

ns.
hnt
de
La
rte
on
es

on
re.
us

bnt
és
ne
Cie
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B U.
es
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es
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ce
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ux espaces libre's sont ménagés autour de la structure d'essai, I'un d'au moins 0,1 m au-

La
us

ée

—1e plancher en travers des unites chauffantes, en leur centre, comime cela est represe

té

sur la Figure 103 et la Figure 104. Sa longueur est de 0,8 m et sa largeur est égale a celle de
l'unité chauffante.
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Les unités chauffantes destinées a étre installées dans un plancher en béton ou en matériaux
similaires sont placées comme cela est représenté a la Figure 105. Les unités chauffantes
destinées a étre installées au-dessus d'un plancher en béton ou en matériaux similaires sont
placées comme cela est représenté a la Figure 106. Les unités chauffantes sont installées
conformément aux instructions d'installation, tout isolant électrique supplémentaire spécifié
étant placé au-dessus d'elles. Une zone d'une superficie supérieure ou égale a 4 m2, dont la
plus petite dimension est supérieure ou égale a 2 m, est couverte d'au moins trois unités
chauffantes, I'unité soumise a l'essai étant placée au milieu. Un isolant thermique dont la
résistance thermique est d'environ 2,5 m2K/W est situé sous les unités chauffantes. Pour les
unités chauffantes destinées a étre installées dans le béton ou dans des matériaux similaires,
I'ib I‘dllt tllll;'lllll'qub' b‘bi ouppu:fé par - arr pdariricau U'C' bUIll‘Ib"[Jl'dqué }.)(:,'I'Ill1 [S1 4] IIUI'I Illdt (.l”b'IlVi on
20|mm d'épaisseur.

Lek unités chauffantes sont couvertes de la couche supplémentaire si les instructions|le
specifient. Elles sont ensuite couvertes d'une couche de béton d'environ 40 mm d'eépaisseur|ou
de|l'épaisseur indiquée dans les instructions, si cette valeur est plus élevée. Autieu de couler
du|béton, la couche de béton peut étre constituée de dalles d'une épaisselur,de 40 mm et|de
dimensions d'au moins 500 mm x 500 mm, les espaces entre les dalles gtant remplis de sable
se¢. Si l'unité chauffante est prévue pour une application de chauffage a accumulation,
I'épaisseur du béton est de 80 mm. La couche de béton n'est pas appliquée pour les unités
chpuffantes destinées a étre installées sur un sol en béton. Une)grille est incluse dans|le
didpositif d'essai si cela est spécifié. Le plancher est recouvert@u-matériau de revétement|de
sol le plus défavorable indiqué dans les instructions d'installation. Un espace libre d'au mojns
1,4 m est ménagé au-dessus du sol.

D
S
~

L'isolation thermique peut étre utilisée a la place pour représenter le matériau de revétem
de|sol le plus défavorable.

Urle piéce d'isolant thermique dont la résistanée.thermique est d'environ 1,25 m2K/W est plagée
suf le plancher en travers des unités chauffantes, en leur centre, comme cela est représehté
suf la Figure 105 et la Figure 106. Sa longueur est de 0,8 m et sa largeur est égale a celle|de
l'uhité chauffante.

Une partie de I'épaisseur de héton peut étre remplacée par du sable a condition que|la
régistance thermique soit maintenue.

Lek espaces dans le sol et-entre les dalles de béton doivent étre réduits le plus possible.

Polur mesurer I'échauffement le plus élevé du sol, il peut étre nécessaire de répéter I'essai afec
le matériau de rewétement qui possede I'épaisseur minimale spécifiée dans les instructions.

Lep unités~chauffantes destinées a étre installées dans des planchers métalliques sont
ingtallées conformément aux instructions.

11{2:304 Les unités chauffantes séparées, destinées a chauffer un plancher en bois ef le
plafond qui est au-dessous de lui, sont installées dans une structure d'essai, comme cela est
représenté a la Figure 107, conformément aux instructions. Une zone d'au moins 4 m2, dont la
plus petite dimension est d'au moins 2,0 m, est couverte de deux jeux d'au moins trois unités
chauffantes séparées par un isolant thermique. Les unités chauffantes soumises a l'essai
sont placées au milieu, l'une au-dessus de ['autre. L'isolant a une résistance thermique
d'environ 1,45 m? K/W, sauf si une valeur inférieure est spécifiée dans les instructions. Les
autres détails concernant la disposition sont spécifiés en 11.2.101 et 11.2.103 pour les
constructions en bois.
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11.2.105 Les unités chauffantes destinées a étre installées au-dessous de 1,2 m dans des
murs en bois sont placées dans une structure d'essai, comme cela est représenté a la
Figure 108. Une zone d'une superficie supérieure ou égale a 4 m2, dont la plus petite dimension
est supérieure ou égale a 2 m, est couverte d'au moins trois unités chauffantes, /'unité
soumise a l'essai étant placée au milieu. Les unités chauffantes sont installées conformément
aux instructions d'installation, en attirant I'attention sur I'emplacement dans lequel elles peuvent
étre situées sous des parties de structures en bois telles que les entretoises.

Le cété des unités chauffantes orienté vers la piece a chauffer est couvert du matériau de
revétement le plus défavorable cité dans les instructions d'installation. Le cété sans unité
chpuffante esT totalement couvert par une couche disolant thermique ayant une resistarjce
thermique d'environ 5 m2 K/W, maintenue contre [|'unité chauffante conformément ~qux
ingtructions d'installation.

Un matériau de recouvrement est ajouté, méme sur le cété du mur sans unité_ehauffante,. ||
ne|doit y avoir aucun espace entre le matériau de recouvrement et l'isolant thermique.

La|structure d'essai est placée de maniere qu'il existe un espace d'une largeur d'environ 0,3 m
a frartir de sa surface non chauffée et d'au moins 1,5 m a partir de_laysurface a chauffer. [La
structure d'essai est entourée par des planches en bois qui dépassent le matériau |de
re¢ouvrement d'environ 0,2 m.

Une piéce d'isolant thermique dont la résistance thermigue est d'environ 1,25 m2 K/W gst
plgcée contre le mur en direction de la piéce, en travers des unités chauffantes, en leur cenfre,
cofnme cela est représenté a la Figure 108. Sa longueur-est de 0,8 m et sa largeur est égal¢ a
celle de I'unité chauffante.

Silles instructions d'installation permettent I'utilisation de planches en gypse comme matériau
de|recouvrement, un essai supplémentaire est'effectué avec ce matériau.

Lek unités chauffantes destinées a étre installées dans un mur métallique sont installges
cohformément aux instructions.

1112.106 Les unités chauffantes séparées, destinées a chauffer les deux cétés d'un murlen
bols, sont installées dans une structure d'essai, comme cela est représenté a la Figure 109,
cohformément aux instruétions. Une zone d'au moins 4 m2, dont la plus petite dimension st
d'qu moins 2,0 m, est eouverte de deux jeux d'au moins trois unités chauffantes séparées par
unlisolant thermique-JLtes unités chauffantes soumises a I'essai sont placées au milieu, I'une
a llopposé de I'aytre”L'isolant a une résistance thermique d'environ 1,45 m? K/W, sauf si Une
valeur inférieure. €st spécifiée dans les instructions. La structure d'essai est entourée par des
plgnches en bois qui dépassent le matériau de recouvrement d'environ 0,2 m. Les autres détgils
copcernantla-disposition sont spécifiés en 11.2.101 et 11.2.103 pour les constructions en bqis.

Urle piéce d'isolant thermique dont la résistance thermique est d'environ 0,9 m2K/W est plagée

contre” l'un des murs, en travers des unités chauffantes, en leur centre. comme cela est

représenté a la Figure 109. Sa longueur est de 0,8 m et sa largeur est égale a celle de 'unité
chauffante.
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11.2.107 Les unités chauffantes destinées a étre installées dans un mur en béton ou en
matériaux similaires sont placées comme cela est représenté a la Figure 110. Les unités
chauffantes destinées a étre installées contre un mur en béton ou en matériaux similaires sont
placées comme cela est représenté a la Figure 111. Les unités chauffantes sont installées
conformément aux instructions d'installation, tout isolant électrique supplémentaire spécifié
étant placé contre elles. Une zone d'une superficie supérieure ou égale a 4 m2, dont la plus
petite dimension est supérieure ou égale a 2 m, est couverte d'au moins trois unités
chauffantes, I'unité soumise a l'essai étant placée au milieu. Un isolant thermique ayant une
résistance thermique d'environ 2,5 m2K/W est situé a l'arriére des unités chauffantes. Pour
les unités chauffantes destinées a étre installées dans le béton ou dans des matériaux
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nviron 20 mm d'épaisseur.

5 unités chauffantes sont couvertes de la couche supplémentaire si les instructions
pcifient. Elles sont ensuite couvertes d'une couche de béton d'environ 40 mm d'épaisseur
I'épaisseur indiquée dans les instructions, si cette valeur est plus élevée. Aulieu de col
béton, la couche de béton peut étre constituée de dalles d'une épaisselr,de 40 mm et
hensions d'au moins 500 mm x 500 mm, les espaces entre les dalles étant remplis de bé

baisseur du béton est portée a 80 mm. La couche de béton n'est.pas appliquée pour
ns le dispositif d'essai si cela est spécifié. Le mur est recouvert"du matériau de revétem
sol le plus défavorable indiqué dans les instructions d'installation. Un espace libre d'au mo

m est ménagé a partir du mur. La structure d'essai est'eptourée par des planches en b
dépassent le matériau de recouvrement d'environ 0,2%m.

5 espaces dans le mur et entre les dalles de béton doivent étre réduits le plus possible.

7 Modification:

5 unités chauffantes sont mises-en fonctionnement jusqu'a établissement des conditions
jime.

5 unités chauffantes potr les applications de chauffage a accumulation sont mises
ctionnement comme cela est spécifié pour les conditions de fonctionnement normal
qu'au premier fonctionnement du dispositif de commande de charge si celui-ci intervient
mier.

8 Addition:

5 échauffements des surfaces ne doivent pas dépasser les valeurs indiquées dans
pleau101.
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