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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -

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

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
pIl national electrotechnical committees (IEC National Committees). The object of IEC "is “to pron
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafteryreferred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC NatignalFCommittee intere
n the subject dealt with may participate in this preparatory work. Internatiopal,l/governmental and
povernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance)with conditions determined
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express;-as-nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical ‘committee has representation fronj
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are miade 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.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in ‘their national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding;national or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation.@f* conformity. Independent certification bodies provide confor
pssessment services and, in some areas,'@ccess 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-of its directors, employees, servants or agents including individual experts
members of its technical commiftees and IEC National Committees for any personal injury, property damag
bther damage of any nature-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.

ndispensable far the correct application of this publication.

Attention is«drawn to the possibility that some of the elements of this IEC Publication may be the subjeq
patent rights.M[EC shall not be held responsible for identifying any or all such patent rights.

5ing
ote
To
bns,

‘EC

sted
on-
Bely
by

bnal
all

bnal
IEC
any

ons
nce
d in

mity
any

and
e or
and
IEC

Attention is drawn to~the Normative references cited in this publication. Use of the referenced publications is

t of

s‘redline version of the offi

cial IEC Standard allows the

user to identify the chang


https://iecnorm.com/api/?name=d814c64bd858f65b79a0c8bc87664dfd

IEC 60335-2-96:2019 RLV © IEC 2019 -5-

International Standard IEC 60335-2-96 has been prepared by IEC technical committee 61:
Safety of household and similar electrical appliances.

This second edition cancels and replaces the first edition published in 2002,
Amendment 1:2003 and Amendment 2:2008. This edition constitutes a technical revision.

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

aligns the text with IEC 60335-1:2010, and its Amendments 1 and 2;

— |some notes have been converted to normative text or deleted (5.6, 7.12.1, 10.1, 11.2\103,
13.1,13.2, 16.2, 16.3, 18.101, 18.102.5, 21.1, 22.103, 22.105, 22.106);

— |[the strength test for heating units incorporating insulated wires intended to becinstalleq in
floors has been modified a (21.103);

— |the scope and specific requirements have been added for heating units.installed in walls
below a height of 1,2 m (6.2, 7.1, 7.12.1, 7.12.6, 7.101, 11.2, 19.2, 22.406, 24.102, Annex
AA).

The text of this International Standard is based on the following documents:

FDIS Report on voting
61/5789/FDIS 61/5808/RVD

Full information on the voting for the approval of thisdnternational Standard can be found in
thel report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 60335 series, under the general title: Household and simjlar
electrical appliances — Safety, can be found on the IEC website.

ts

This part 2 is to be used in ‘cenjunction with the latest edition of IEC 60335-1 and
amendments. It was established-on the basis of the fifth edition (2010) of that standard.

NOTE 1 When “Part 17 is mentioned in this standard, it refers to IEC 60335-1.

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as| to
convert that publication into the IEC standard: Particular requirements for flexible shget
heating elements.for room heating.

WHen a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as far asis reasonable. When this standard states "addition", "modification" or "replacemept",
thel relevant text in Part 1 is to be adapted accordingly.

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, including
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.

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.
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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 "http://webstore.iec.ch" in the data related to

the specific document. At this date, the document will be

reconfirmed,

withdrawn,
e replaced by a revised edition, or

e amended.

org@nizations m period following publication of a new,
whigh to make products in accordance with the new requirements and to equip themselves for conducting ne
reviged tests.

It i§ the recommendation of the committee that the content of this publication be adopted for 'implementati

natipnally not earlier than 12 months or later than 36 months from the date of publication.

The following additional differences exist in the countries indicated below.

— | 1: Flexible sheet heating elements that are cut on site are not allowed (France).
— |1: The intended installation is not to include walls (USA).
— |7.1: The intended installation is not to include walls (USA).

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

— |7.12.1 c): The instructions need not refer to residual current devices (USA).
— |Clause 18: The tests are different (USA).

— 122.102: The test is different (USA).

— 122.103: The test is different (USA).

— ]25.3: Heating units are not allowed to incorporate supply cords (USA).

nal

IMPORTANT - The “colour inside” logo on the cover page of this publication indica
thgt it contains colours which are considered to be useful for the correct understand
of |ts contents. Users should therefore print this publication using a colour printer.

fes
ng
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its

pro

visions is entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the manufacturer's instructions. It also covers abnormal
situations that can be expected in practice and takes into account the way in which
electromagnetic phenomena can affect the safe operation of appliances.

Thi

thefre is compatibility with the wiring rules when the appliance is connected to the=sup

mal

If g
by
far
acq

WH
in f

NO
not
req

Thi
pre

NO
con
exa
1ISO

An
cor
ha

An
in

the
wit

standard takes into account the requirements of IEC 60364 as far as possible«so™t

ns. However, national wiring rules may differ.

n appliance within the scope of this standard also incorporates functions that are cove
another part 2 of IEC 60335, the relevant part 2 is applied to each funetion separately,

ount.

en a part 2 standard does not include additional requiremenfs;'to cover hazards dealt v
Part 1, Part 1 applies.

[E 1 This means that the technical committees responsible for theé.part 2 standards have determined that
necessary to specify particular requirements for the appliance’ in question over and above the gen
irements.

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

[E 2 Horizontal and generic standards coveriigr a hazard are not applicable since they have been taken
sideration when developing the general and _particular requirements for the IEC 60335 series of standards.

13732-1 for hot surfaces, are not applieabte in addition to Part 1 or part 2 standards.

e other features which(impair the level of safety covered by these requirements.

appliance employing materials or having forms of construction differing from those detai
he requirements,of this standard may be examined and tested according to the inten

h the standard.

hat
ply

red
as

as is reasonable. If applicable, the influence of one function on the. other is taken into

th

it is
eral

es

into
For

Mple, in the case of temperature requireménts for surfaces on many appliances, generic standards, such as

appliance that complies with the text of this standard will not necessarily be considered to
hply with the safety principles of the standard if, when examined and tested, it is found to

led
of

requirements, and, if found to be substantially equivalent, may be considered to comply
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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

Thils clause of Part 1 is replaced by the following.

This part of IEC 60335 deals with the safety of flexible sheet heating elements.intendeq to
be |incorporated into-the-buidingto-heat-the room-in—which-they-arelocated floors and walls

below 1,2 m and above 2,3 m and in ceilings, their rated voltage being not-mere than 25p V
for|single-phase installations and 480 V for other installations.

Flgxible sheet heating elements are converted into heating units)that are incorporated in
the| building in accordance with the instructions after which the.rfequired level of protecfion
against hazards is achieved.

NOTE 101 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 bea¥rd ships or aircraft, additional requirements—fray
can be necessary;

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

NOTE 102 This standard does not apply to

— |heating units intended exclusively for industrial purposes;

— |heating units intended to be used in [0cations where special conditions prevail, such as the presence pf a
corrosive 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 agd\¥or heating units for room heating installed under removable floor coverings
(IEC 60335-2-1067;

— |flexible sheet heating elements incorporated in other appliances.

2 | Normative references

Thiss¢clause of Part 1 is applicable except as follows.

Addition:

IEC 60364-7-701:2006, Low-voltage electrical installations—ef—buildings — Part 7-701:
Requirements for speCIaI installations or locations —Section—701—Electrical-installations—in
bathrooms Locations containing a bath or shower

IEC 60884-1:49952002, Plugs and socket-outlets for household and similar purposes — Part 1:
General requirements
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IEC 60884-1:2002/AMD1:2006
IEC 60884-1:2002/AMD2:20131

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

normal operation

opgration of the heating unit after incorporation into the building inCaccordance with
insfructions.

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

the

flexible sheet heating elements and those that can supply‘ether flexible sheet heat

elements are loaded so that the current marked on the flexible sheet heating eleme

flo

vs through the heating unit.

Hepting units for storage heating applications are{charged for 75 % of the rated charg

pe
3.1

rat
lon

3.2

Re

3.2,

su
sef]

3.5
3.5

iod.

101
pd charging period
gest uninterrupted charging period assigned to the heating unit by the manufacturer

Definitions relating to means\0f connection

blacement:

1
bply leads
of wires intendegd-~f@f connecting the appliance to fixed wiring

Definitions\relating to types of appliances

.4 Addition:

the

of

ng
hts

ng

Herting 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:

mat

1

erials.

There exists a consolidated edition 3.2:2013 that includes edition 3:2002, its Amendment 1:2006
Amendment 2:2013.

This definition does not preclude other methods of combining the insulation and resistance

and
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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
construction for mounting on a ceiling

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

Notg 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

3.4066.101
elelctrode
conductive part incorporated in a flexible sheet heating element for supplying the heafing
material

4 | General requirement

This clause of Part 1 is applicable.

5 [ General conditions for.the tests

Thils clause of Part 1 is applicable except as follows.
5.20 Replacement:

In general, eight'samples are required for the tests.

The¢ teststof 13.3 and of Clauses 15 and 16 are carried out on one sample.

Thetests of 18101 and of Clause 30 are carried out on one sample

The test of 21.102 is carried out on two samples. One of these samples is also used for the
test of 22.101.

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 required
for incorporating into the test arrangement to create the necessary thermal environment.

NOTE 101 Additional samples-may can be necessary if tests have to be repeated.

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

Add

itional samples are necessary if the tests of 18.102 are carried out.

itional samples-may can be necessary for testing different sizes of heating units.

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 size to cover the heating unit,

are required if the test of 21.104 is carried out.

5.3 Addition:

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

5.6 Addition:

Thermostats sensitive to room air temperature or outdoor air temperatureareshort circuited.

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

e T R T e T e B e T

5.10 Addition:

Holvever, for flexible sheet heating elements that are-cut on site, the tests are carried put
br connecting the supply leads and protecting the edges in accordance with ghe

afte
ins

5.1
to

Thi

6.1

Hepting units need-not be classified. However, if a heating unit is classified, the reley

req

6.2

He

fructions.

01 Heating units intended to be installed«\p*walls above a height of 2,3 m are subjec|
he tests for installation in ceilings.

Classification
s clause of Part 1 is applicablesexcept as follows.

Addition:

uirements apply.

Addition:

ating- units for installation in-a-floerof concrete or similar material shall be at least IPX7

fed

ant

Ot

7

Thi

7.1

Ins

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

be

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

the current can vary depending on the length of the flexible sheet heating element;
other flexible sheet heating elements can be supplied through them.

Ad

Fle

If t
sh{

NO]

Th
el

Fle

iron.

xible 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/qr-above 2,3 m
floors);

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

ne heating unit is only intended for application in floors of concrete or similar materialg
Il be marked-acecerdingly with the symbol for installation in cop¢rete or similar materials.

marking shall be repeated at least once every,0;5 m of the flexible sheet heat
ment or on every section that can be cut to formé@heating unit.

or

ng

xible sheet heating elements that can be,cut on site and have to be cut at specified
places shall be marked appropriately.

Appliances with separate controls, without a control, or with detachable controls shall
mafked with the reference number ot\8y other means of identification of the control.
7.6/ Addition:

[ ]
|n| direct ceiling heating
IEC
R w « direct floor heating
IEC
(]
5 w ‘1\% floor storage heating
LT

wall heating

be
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' installation in concrete or similar material

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

7.1

Ins

b)

2.1

tructions shall be provided. They shall include

explanation of the marking and symbols, if necessary;

Addition:

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

Except for modular heating units, the instructions shall include the following:

precautions to be taken to avoid damage during installation, such’as dropping shparp
objects or stepping on the heating unit, or careless pouring of concrete;

dimensions and distances to be taken into account;

a statement that the heating units have to be separated\from other heat sources siich
as luminaires and chimneys;

description of the fixing areas of the heating¢ unit and the separate screen| if
applicable;

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

guidance on how to avoid damage te)a flexible sheet heating element and|its
terminations in timber constructions due to relative movement after installation;

the lowest ambient temperature at which heating units may be installed;

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

a statement that heating units shall not cross expansion joints of the building| or
structure;

a statement tosensure that attachment of room fittings does not restrict heat emissfon
from heated areas.

precautions to be taken to avoid creasing the flexible sheet heating element;
a.statement that the heating unit is not to be installed on irregular surfaces;

a-description of the intended orientation and a statement that the heating unit is to|be
installed—withthe correct orientation in this way (for heating units having npn-
symmetric construction);

c) a statement that the installation is to be in accordance with the national wiring rules. The
substance of the following information shall be included:

the heating units are to be supplied through a residual current device (RCD) having a
rated residual operating current not exceeding 30 mA. The RCD shall not be of the
time delayed type. Alternatively, except for installations in floors surrounding swimming
pools or walls below a height of 2,3 m, they may be supplied through an isolating
transformer. This statement is not required for class lll heating units and for
applications in

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

e timber ceilings;
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e floors of concrete or similar material 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 for
reinforced insulation;

— how to connect heating units to the supply, giving the cross-sectional area of the
leads, if applicable;

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

— heating units shall be installed to avoid increasing the ambient temperature of any
EXTStiTg etectricatstattatior,

d) [the maximum current allowed to flow through one heating unit when other units” pre
supplied through it or when the current can vary depending on its length;

e) |list of controls, unless they are incorporated into the heating unit;

f) |the maximum thermal resistance between the heating unit and the room;

g) |the type of covering materials that are allowed to be used in conjdnction with the heat|ng
units with a statement that the advice of the manufacturer is 10 be requested befpre
materials other than those recommended are used; the thickness of covering materidls,
which for floors shall be at least 5 mm;

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

i) |characteristics of the thermal insulation that is talbe inserted between separate heat|ng
units installed to heat both sides of a wall;

j) |specification of any adhesive to be used,;

k) |a statement that a label is to be fixed adjaeent to the distribution board and that it hag to
contain the locations of the heating units;

[) |if the heating units are installed inva suspended ceiling, or are accessible from the rpof
space, a statement that a label giving this information is to be fixed to the access poinj of
the ceiling;

E

in applications in timber floors, a statement indicating that heating units having bapsic
insulation only shall be:¢overed by additional electrical insulation or supplied through|an
isolating transformer.

NOTE 482101 A summary-of particular installation requirements for different applications is given in Annex AA

7.12.101 The instructions for applications in floors of concrete or similar material or unfder
tilep shall state.that

a) |a grid.s_to be installed above the heating unit. The grid is to
— , beprotected against corrosion but not electrically insulated;

—\vbe electrically and mechanically equivalent to a steel grid having a mesh not more than
50 mm x 50 mm and a wire diameter of 1 mm, unless the grid covers

e class Il heating units;
¢ heating units installed with additional electrical insulation;

— fully cover the heating unit including the fixing areas. It may cover several heating
units;

— be connected to earth;

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

— be checked for electrical continuity during installation.
The grid is not required for
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b)

c)

d)

NO

71
un

stafe that

b)

7.1
co
ins

7.1

class lll heating units;
class Il heating units supplied through an isolating transformer;

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);

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;

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

length equivalent to that of 0,5 mm< copper wire;
when the heating units have been positioned, they must be covered with an add|t|

layer of-pelyethylene film—approximately250-pum-thick—or-other material
mechanical-properties for mechanical protection. If the heating units arée. placed
concrete, a similar layer is to be inserted between the heating unit and‘\the concre
wall to the surface level of the screed. These statements are not required if

— screened insulated heating wires are covered with a sheath complying with 21.103;
— the additional electrical insulation complies with the test of 21.402;

when heating units having basic insulation only, other than those supplied at saf
extra-low voltage, are provided with additional electrical insulation, this additio
insulation is to be placed directly on the heating unit;

parts of the building, such as water pipes.
[E These instructions apply to applications where the coricrete or similar material is laid on a timber floor.

2.102 The instructions for applications in\metallic ceilings or metallic floors for heat
ts with basic insulation only, other thanthose supplied at safety extra-low voltage, s

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

nal

on

te.

Adjacent layers are to overlap and be fixed to each other. The layer is to,extend up each

pty
nal

class Il heating units are to be installed at a distance of at least 30 mm from conduciive

ng
hall

hat

the metallic parts of the ceiling’or floor are to be earthed. The instructions shall state t
they have to be fitted withiterminals suitable for the connection of two conductors e

insulation is to beyinstalled between the heating unit and the ceiling. If this insulatio
not provided, the name of the manufacturer and reference of the insulation shall be givg

2.103 The instructions for applications on floors where the heating units are to
ered by tiles shall state that the heating units are to be covered by additional electr
Llation;-unless the heating units are class |, class Il or class lIl.

ch

having a nominal cross-sectional area of 2,5 mm2 and explain how the connection to the
earthing terminal is to ‘be made to ensure a low resistance. The statements regarding the
need for earthing ‘aré not required if it is stated that a layer of additional electrical

is
n.

be
cal

all

state that this work is only to be carried out by persons authorized by the manufacturer and
shall give information on how to

cut the flexible sheet heating elements;
protect the edges of the flexible sheet heating elements;
connect the supply leads and the interconnection leads, and insulate the connections.

7.12.105 The instructions for heating units for storage heating applications shall specify
the rated charging period.

7.1

2.106 Unless heating units
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incorporate a metallic shield or braid having a resistance per unit length equivalent to t
of 0,5 mmZ2 copper wire; or

are of class Ill; or

consist of a base material on which metallically screened electrically insulated heat
wires are fixed and are for application in walls below a height of 1,2 m,

hat

ing

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.

an
be

Th
he

The¢ screen is to be connected to the earthing conductor of the fixed installation.

If t
les
co

Th{
for

7.1

The test with petroleum spirit is not-carried out.

Ad

If g
red

7.1

On

7.1

with a separate electrical conductive screen shall state that the screen shall be\pla
een the covering material and the heating unit.

Thivinstructions for heating units which are for application in walls below a height of. 1\2

instructions for heating units which are for application in walls, shall)state that
ting unit shall be installed:

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

he heating unit is installed in an internal wall with the distance between the wall mater
5 than 50 mm, the heating unit shall be installed sgythat the screen is towards the v
ering material on both sides of the heating unit.

their installation.

4 Modification:

Hition:

ymbols are used relating to the intended installation or heating mode, the superimpos
tangle shall have-g&height of at least 15 mm.

5 Modification:
y the requirements for switches and controls are applicable.

04 A label that contains sufficient space for the locations of the heating units to be lis

ed

the

als
all

b instructions for heating units with detachahle protection circuit shall give instructipns

ed

ted

shattbeprovidedforeachimstattatiomrgiving

Its

the name, trade mark 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/floor, as applicable;
do not restrict the thermal emission of the heated ceiling/wall/floor, as applicable;

NTE T 6 e _

do not affix materials other than those recommended,;
do not insert nails, screws and do not drill in other than heating free areas;
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— this label shall be fixed to or adjacent to the distribution board that supplies the heating
unit.

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.

Compliance is checked by inspection.

8 Protection against access to live parts

This clause of Part 1 is applicable.

9 | Starting of motor-operated appliances

Thils clause of Part 1 is not applicable.

10 Power input and current
Thils clause of Part 1 is applicable except as follows.
101 Addition:

NoFE104+ The requirement also applies to the rated-power input per metre length of flexiple
she¢et heating elements.

11| Heating
This clause of Part 1 is applicable except as follows.
111 Addition:

The tests are carried out™Nin a room that is maintained at an ambient temperature| of
201°C £ 2 °C.

112 Replacemept:

~\

Hegting units.intended to be installed in ceilings are positioned in accordance with 11.2.1(1.

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

Hebti L ret-to-beinstatted-nth e , 5409

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

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

Separate heating units intended to heat both sides of a timber wall are positioned in
accordance with 11.2.106.

Heating units intended to be installed in walls or against walls of concrete or similar material
are positioned in accordance with 11.2.107.
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If a heating unit is provided with a thermostat having a separate sensor, the sensor is
located on the centreline of one of the adjacent heating units but minimum 0,3 m outside the
area of the thermal insulation placed on the floor and 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 Iocated under parts of timber structures such as

heating units is covered with the most unfavourable material listed in the instructions;

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 the lower surface. The test framewprk
is gurrounded by wooden boards extending approximately 0,2 m below its lewer surface.

If the instruction for installation allows the use of gypsum boards asta’covering material,|an
addlitional test is carried out using this material.

Hefting units intended to be installed in a metallic ceiling are”installed in accordance with fhe
insfructions.

112.102 Nine modular heating units are installed in accordance with the instructions. They
ard arranged in a three by three matrix, the heating unit under test being located in fhe
centre as shown in Figure 102. However, if a dimension of the matrix is less than 1,8 m,
additional heating units are installed. The upper surface of the matrix is fully covered with a
Iay%r of thermal insulation so that the total~thermal resistance above the flexible shpet
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 framewprk
is $urrounded by wooden boards extending approximately 0,2 m below its lower surface and
up to the ceiling of the room:

112.103 Heating wnits intended to be installed in a timber floor are placed in a fest
framework, as shown)in Figure 103. Heating units intended to be installed on top of a timper
flogr are placed,ind test framework as shown in Figure 107. 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-underside—of-the-heating—units—is-covered-by-a-layefof
Thérmal jhsulation having a thermal resistance of approximately 5 m2K/W is located below fhe
he ting units. The heating units are installed in accordance with the instructions for
ber

; ] h h he—rrost
unfavourab/e floor with regard to the total thermal resrstance in accordance with the

instructions for installation, an air gap being maintained—-betweenthefloorand-the-heating

unit 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
1,5 m above its upper surface. The test framework is surrounded by wooden boards extending
at least 1 m above its upper surface.

A piece of thermal insulation having a thermal resistance of approximately 1,25 m2K/W is
placed on the floor centrally across the heating units, as shown in Figure 103 and Figure 107.
The insulation has a length of 0,8 m and a width equal to that of the heating unit.
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Heating units intended to be installed in a floor of concrete or similar material are placed as
shown in Figure 104. Heating units intended to be installed above a floor of concrete or
similar material are placed as shown in Figure 108. 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.—The—heating
units—are—placed—on Thermal insulation having a thermal resistance of approximately
2,5 m2K/W-that is located underneath the heating units. For heating units intended to be
installed in concrete or similar material, the thermal insulation is supported by a dull black
painted plywood board approximately 20 mm thick.

The¢ heating units are covered with the-pelyethylene-film-or-similar-material additional layel, if
specified in the instructions. They are then covered with a layer of concrete approximately
40|mm thick or the-maximum thickness stated in the instructions, whichever is greater.-A-g+id
is—ineluded-in-the-concrete—if-specified- Instead of pouring concrete-ento-the-heating—unjts;
thely-may—be-covered-by 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
dryl sand. If the heating unit is intended for a storage heating application, the thickness of
the concrete is mcreased to 80 mm. —Lf—the—heatmg—umt—ls—m%ended—fer—a—ste#age—hea#ng
ap| 80 ofed
W#Epthﬁnespunfawuﬁab#&ﬂeeﬁmgﬁmateﬁakhs%e&m%mm The concrete Iaye’ is
nof included for heating units intended to be installed on top(ef’a concrete floor. A griq is
included in the test arrangement if specified. The floor is covéred with the most unfavourapble
flogring material listed in the instructions for installation.."There is a free space of at least
1,9 m above the floor.

NoFE4 Thermal insulation may be used instead to.represent the most unfavourable flooning
maferial.

A piece of thermal insulation having a thermal resistance of approximately 1,25 m2K/W is
placed on the floor centrally across the heating units, as shown in Figures 104 and 108. The
inspulation has a length of 0,8 m and a width equal to that of the heating unit.

NoFE2 Part of the thickness of gconcrete may be replaced by sand provided that the thermal
redistance is maintained.

NOFE3 Care-is—to shall beJtaken to minimize air gaps in the floor and between the slabg of
corjcrete.

NoFE4 In order to ymeasure the highest temperature rise of the floor, it may be necessary to
redeat the test \with the covering material having the minimum thickness specified in fhe
insfructions.

insfractions.

HeFting units intended to be installed in metallic floors are installed in accordance with fhe

11.2.104 Separate heating units intended to heat a timber floor and the ceiling below it are
installed in a test framework shown in Figure 105 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 thermal insulation. The heating units under test are
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
details for the arrangement are as specified in 11.2.101 and 11.2.103 for timber constructions.

11.2.105 Heating units intended to be installed in timber walls below 1,2 m are placed in a
test framework, as shown in Figure 110. 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
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being paid to where they can be located under parts of timber structures such as
cross-members.

The side, towards the room to be heated, of the heating units is covered with the most
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 m2K/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
be leit between the covering material and the thermal insulation. A

its unheated surface and at least 1,5 m from the surface to be heat The fest
franework is surrounded by wooden boards extending approximately 0,2 m fr?@t e covelling

malerial. .
% .
)

iece of thermal insulation having a thermal resistance of approii@a’tely 1,25 m2K/W is

Y
test framework is situated so that there is a space having a width of approxim?QY 0,8m

placed against the wall towards the room centrally across the he g units, as shown in
Figure 110. The insulation has a length of 0,8 m and a width equa&b at of the heating unit.

©

If the instruction for installation allows the use of gypsum &@jds as a covering material,|an
addlitional test is carried out using this material. A\
S

Hepting units intended to be installed in a metallicwall are installed in accordance with fhe

insfructions. QQ

N
11J2.106 Separate heating units intended @eat a timber wall on both sides are instajed

in g test framework shown in Figure 11;&@accordance with the instructions. An area of at
leajst 4 m? having a shorter dimension ndtMess than 2,0 m is covered by two sets of at Igast
three heating units separated by a {&¥rmal insulation. The heating units under test pre
placed in the middle, one oppositexthe other. The insulation has a thermal resistance| of
approximately 1,45 m?K/W unless, a lower value is specified in the instructions. The fest
franework is surrounded by wooden boards extending approximately 0,2 m from the covelling
maferial. The other details Q&e arrangement are as specified in 11.2.101 and 11.2.103|for
timper constructions. C)

iece of therma@;lation having a thermal resistance of approximately 0,9 m2K/W is
placed against o the walls centrally across the heating units, as shown in Figure 1[11.
insulationg\s, length of 0,8 m and a width equal to that of the heating unit.

{2.107 ting units intended to be installed in a wall of concrete or similar material are
placed hown in Figure 112. Heating units intended to be installed against a wall of
conc or similar material are placed as shown in Figure 113. Heating units are installed in
acqordance with the instructions for installation. any specified additional electrical insulafion
being placed against them. 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.
Thermal insulation having a thermal resistance of approximately 2,5 m?K/W is located on the
back side of the heating units. For heating units intended to be installed in concrete or
similar material, the thermal insulation is supported by a dull black painted plywood board
approximately 20 mm thick.

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 fine grain concrete. 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 against a concrete
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wall. A grid is included in the test arrangement if specified. The wall is covered with the most
unfavourable covering material listed in the instructions for installation. There is a free space
of at least 1 5 m from the wall. The test framework is surrounded by wooden boards extending
approximately 0,2 m from the covering material.

Care shall be taken to minimize air gaps in the wall and between the slabs of concrete.
11.7 Replacement:

Heati . | until ! it blished

Hepting units for storage heating applications are operated as specified forynormal
operation or until the charging control operates for the first time if this occurs first.

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

Table 101 — Temperature rise limits for surfaces

Temperature rise

Part
K
Flpor surface, 5 cm outside the edge of the piece of thermal insulatioh 228
Wpod of the test framework 60

Sirface of the flexible sheet heating element and additional electrical insulation® -

a8 | For storage heating applications, the temperaturevrise may be up to 4 K higher for a period not exceediphg
3 h.

b | No temperature rise limit is specified. HoweVer, the temperature has to be determined in order that otHer
tests of the standard can be carried out.

12| Void

13| Leakage current.and electric strength at operating temperature
This clause of Paft 1 is applicable except as follows.
131  Addition:

The¢ heating units are installed as specified in 11.2, the most unfavourable covering matefial
withrespect to its electrical insulation characteristics being used.

NOTE104+ The concrete-iste shall be fully dry before the test.
13.2 Addition:

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

The value specified for class Il appliances applies to heating units intended to be installed
on a conductive surface and those covered by concrete or similar material.
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NOTE 101 If the heating unit is intended to be installed on a conductive surface or covered by
concrete or similar material, any additional electrical insulation specified in the instructions is

pla

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

ced in position.

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,

Th
vol

3 Modification:

delermined during the test of Clause 11.

14

Thi

15

Thi

15,

Th

15,

1P

15,

is 1

15,

Th

Transient overvoltages

s clause of Part 1 is applicable.

Moisture resistance

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

b test is carried out directly on a heating Unit.
1.1 Addition:

(7 heating units are immersed-for 72 h.

1.2 Replacement:

ot marked, they-are tested in both positions.

3 Modification:

Herting units, othertthan IPX7 heating units, are placed horizontally on a perforated supp
in gccordance with-lEC 60529, taking into account the marking of orientation. If the orientafion

b testis carried out directly on a heating unit and additional electrical insulation.

b test is carried out directly on a heating unit and additional electrical insulation. “\The flest
tage is applied after they have been conditioned for a period of 1 h at the'temperat

Lire

ort

16

Thi

16.

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

16.

Leakage current and electric strength
s clause of Part 1 is applicable except as follows.

1 Modification:

2 Addition:
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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 material.

NOTE10+ If the heating unit is intended to be installed on a conductive surface or covered by
concrete or similar material, any electrical insulation specified in the instructions is placed in
position.

163 Addition:

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

The values specified for class Il appliances apply to heating units intendéed to be installed
ona conductive surface or covered by concrete or similar material.

NoFeE101 If the heating unit is intended to be installed on a condusetive surface or covered by
concrete or similar material, 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 material, each insulation shall~Withstand the test voltage specified |for
reipforced 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 metgllic
ceilings, this additional insulation shall withstand the test voltage specified for supplementary
indulation.

trapsformer, that are provided-with additional electrical insulation for application in timper
flogrs, this additional insujation shall withstand the test voltage specified for supplementary
indulation.

For heating units with basic inswlation only, other than those supplied through an iso/alEng

17| Overload protection of transformers and associated circuits

This clause of*Part 1 is applicable.

18| Endurance

This clause of Part 1 is applicable except as follows.

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

Compliance 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 with a voltage so that the current is equal to the value marked on the flexible sheet
heating element or to the rated current, as applicable. The voltage drop at each connection
is measured.
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NOTE+ The length of the heating unit-is—te shall be as short as possible but not less than
0,5 m.

NOTE2 The heating unit is not moved after it has been placed in the cabinet.

NoTE—3 [f the connections are made by using crimp connectors, the voltage drop
measurement is carried 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

o the heating unit is supplied with the voltage that was applied when the 'voltage dfop
was measured;

e for the first 20 min, the temperature of the heating cabinet is raisedyte 85 °C or to fhe
temperature of the flexible sheet heating element determined’ during the tesfl of
Clause 11, whichever is lower;

o 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 loweredto approximately 30 °C;
— |a stabilization period of 10 min.

NOFE4 The temperature in the heating cabinet is measured at a distance of at least 50 mm
from the heating unit.

NO¥E5 Forced cooling may be used.

The test is carried out for 400 cycles. The temperature of the heating cabinet is then redu¢ed
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, whicheve} is
lower.

After the test, inspection shall show no damage to the extent that compliance with this
stahdard is impaired.

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

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

One heating unit is subjected to the test of 18.102.2 after which it is subjected to the test 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
bending 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 the other locations of the second heating unit, shall not exceed 1,5 times the
average voltage drop of the first heating unit.

Inspection shall show no contact degradation such as pitting under the electrodes or damage
adjacent to the electrodes.
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18.

102.1 The heating unit is wound on a cylindrical mandrel having a diameter equal to
twice the minimum radius for bending the flexible sheet heating element specified in the
instructions and then unwound. This is repeated with the other face of the flexible sheet
heating element against the mandrel.

The test is carried out three times.

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

Siz
bo

Th

el
bo
Th

18.
80
for

Th

18,
20

18.
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NO]
cof

NO]

Th

NO]

Th

to fully cover the width of the flexible sheet heating element. One pair of edges_of
rds is rounded with a radius of 50 mm.

18? 02.2 Part of the heating unit is held between two boards 100 mm thick and of suffic

ent
the

b assembly is placed in an ambient temperature of -5 °C or the [lowest ambient

ent has reached this temperature, its free end is bent over the rounded edges of

te%r;’)'erature specified for installation, whichever is lower. When the flexible -Sheet heat

ng
the

rds. It is bent through an angle of 180° and back to its normal posjtion, in both directions.

s bending operation is carried out three times.

102.3 The heating unit is placed in a humidity cabinet 1taving a relative humidity] of

% + 5 % and a temperature of 40 °C + 2 °C. It is supplied_at rated voltage and opera
1 h after which the supply is switched off for 1 h.

b test is carried out for 1 000 cycles.

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

102.5 The heating unit is placed on a horizontal surface and supplied at rated volta

ted

for

ge.

eedle is inserted into the resistance“material of the flexible sheet heating element atlan
angle of 45 ° and at a distance of 5.mm from the inside edge of the electrode.

[E 1 Any conductive material between the electrode and the resistance materia
sidered to be part of the electrode.

[E2 A jig such as<hat shown in Figure 106 may be used to locate the needle.
b voltage (U ;) between the needle and the supply connection to the electrode is measu
[E3 Compensation for the voltage drop in the electrode itself is allowed.

b Voltage drop (AU) at the contact is determined from the following formula:

is

red.

50,

AU =U,,

where

U,, is the voltage measured between the needle and the supply connection to the electrode;

U
d

r

is the rated voltage of the heating unit;
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 along

the centreline of the path.
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The voltage drop is determined 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 value is
calculated.

NOTE4 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.

Compliance is checked by the following test

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

After a period of 2 h, the resistance of the heating unit is measured - The resistancq is
me@asured again at intervals not exceeding 72 h. The heating unit is./left in the healing
cabyinet for 3 000 h. During the test, the resistance of the heating unit.shall not decrease| by
moye than 5 % below the value measured after the initial period of 2 h:

19( Abnormal operation

Thils clause of Part 1 is applicable except as follows.

1942  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
acnoss the heating units~lt-has a length of 0,8 m and a width equal to that of the heatjng
unit.

For wall applications, a piece of thermal insulation having a thermal resistance| of
approximately 1,46’m2K/W is held against the wall covering material and located centrglly
acnoss the heating units. It has a length of 0,8 m and a width equal to that of the heatfng
unit.

For wall_applications, if the heating unit is intended to be installed on both sides of a wall, a
piecelef thermal insulation having a resistance of approximately 1,45 m2K/W is held agapst
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
floor is increased to approximately 1,45 m?K/W and is placed in the most unfavourable
position.

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

19.13 Addition:

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

This clause of Part 1 is not applicable.

21 Mechanical strength

Thils clause of Part 1 is applicable except as follows.
211 Addition:
The blows are only applied to rigid parts of the heating unit.

NOTE 1 . . . o

Hepting units are subjected to the tests of 21.101.
Hepting units intended to be installed in floors are also subjected to the test of 21.102.

Hepting units incorporating insulated wires intended-to be installed in floors are 4glso
subjected to the test of 21.103.

The additional layer of material covering heating, tnits in floors of concrete or similar matefial,
or inder tiles, is subjected to the test of 21.104.,

These tests are not applicable to modular. heating units.

211101 Part of the flexible sheet heating element is held between two boards 100 mm thick
and of sufficient size to fully coverthe width of the flexible sheet heating element. One pair
of @dges 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 heatjng
el%'vent has reached this temperature, its free end is bent over the rounded edges of fhe
boards. It is bent through an angle of 180 ° and back to its normal position, in both directigns.
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 such an extent that compliance with this standard is impaired.

21.102—This test 15 carried out o two _heating units.—The heating anit 15 pfaced 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 concrete and
similar floors 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 held at an
angle of 5° to 10° from the vertical in the direction of movement.

Three scratches, at least 50 mm apart, are made on both sides of one flexible sheet heating
element. They are made parallel with the length of the heating unit and at least 10 mm from
one of the edges. The length of the scratches is approximately equal to the width of the
heating unit. If the flexible sheet heating element incorporates electrodes, one of the
scratches is made along one of the electrodes.
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Two similar scratches are made across the full width on both sides of the other flexible sheet
heating 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
steel plate. A steel rod, 6 mm in diameter, is placed across the heating wire so that it is only
in contact in one location.

A f

rce s applied to the rod for 30 s and has a value of

Th

Th

heating wire contains more than one conductor, the test for basic insulation is also cart

out

Ift

600 N, for heating units for applications in floors of concrete;

300 N, for heating units for other floor applications.

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

b heating unit shall then withstand the electric strength test of 16.3. If the insula

between the conductors.

fed
jed

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

There shall be no penetration of the sheath.

21104 A sample of the additional layer of matérial is placed on a horizontal steel plate
haying a smooth surface and is scratched by means of a hardened steel pin, the end of which
hag the form of a cone with an angle 6f 40°. Its tip is rounded with a radius| of
0,245 mm + 0,02 mm. The pin is loaded so.théat the force exerted along its axis is T0 N £ 0,p N
for|lapplications in concrete and similar floérs and 5 N + 0,5 N for other applications. The |pin
is fheld at an angle of 80° to 85° to thg-korizontal and scratches are made by drawing the pin
along the surface at a speed of approximately 20 mm/s.

Thfee scratches are made at f¢ast 50 mm apart. Scratches shall be at least 10 mm from ¢ne
of the edges. The length of\the scratches is approximately equal to the width of the heating
unit.

Similar scratches ateymade on the second sample, but at right angles to the direction of fhe
scrptches on the first sample.

The¢re shall-be no penetration of the material.

22| Construction

This clause of Part 1 is applicable except as follows.

22.101 The means of connection to the supply shall be securely fixed to the flexible sheet

heating element.

Compliance 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 held in position so that approximately
100 mm length of flexible sheet heating element together with the supply leads hang over
the edge of the surface. The free length of the supply leads is approximately 300 mm.
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A force of 60 N is applied without jerks to each supply lead for 1 min. The test is repeated
after a rest period of 1 min.

There shall be no damage to the lead, connection or flexible sheet heating element
impairing compliance with this standard. The heating unit shall withstand the electric strength

tes

tof 16.3.

22.102 The insulation covering the connections and the edges of the flexible sheet heating

ele

ment shall not affect the material of the flexible sheet heating element.

Co

Th

temperature rise determined during the test of Clause 11, whichever is higher\The tes

cal

Aft
the

22,
sh3
of
be

Co

Twi

mpliance is checked by the following test.

b heating unit is placed in a cabinet at a temperature of 80 °C or 45 °€ plus

ried out for 336 h.

electric strength test of 16.3.

103 The sheets of electrical insulation of laminated flexibley'sheet heating eleme
Il be reliably bonded together. However, if the heating units-are for application in a fl
concrete or similar material, only the edges of the flexible'sheet heating element havg
bonded.

mpliance is checked by the following test.

b sets of three samples having dimensions approximately 15 mm x 150 mm are cut fror

the
is

br the heating unit has cooled down to approximately room temperature; it shall withstand

N a

ney flexible sheet heating element. The samples for each set are taken from the edge and

fro
of

On
fle]

Th
the

NO]

Th

Th

m the heating surface both perpendiculariand parallel to an edge. For applications in flo
foncrete or similar material, the set cansists of one sample that is cut from the edges.

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

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

FE If it is not possible to separate the layers, specially prepared samples may be used.
b clamps dre separated at a rate of 250 mm/min £ 50 mm/min.

b bonrd strength of each sample shall be at least 1,5 N.

o

the

to

Th

c—gverage bordStrengtirof threcomditiorred—samptes shatt-be ot fesstham80-%of

average bond strength of the unconditioned samples.

the

22.104 Connecting devices fitted to supply leads and interconnection leads shall be of

cla

ss 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
locations shall not subject the user to excessive capacitive currents.

Heating units having basic insulation only, but covered with additional electrical insulation,
are considered to be class Il construction.
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Compliance is checked by the following test. However, the test is not carried out if the
instructions for installation specify that an air gap is required between the heating unit and
the floor.

The grid is connected to earth and to a metal foil having an area approximately
200 mm x 100 mm through the measurement instrument shown in Figure 109. The surface of
the floor directly above a heating unit is covered with 0,251 of water containing
approximately 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.

22106 Heating units other than class lll heating units for wall installations below aggght
of [I,2 m, shall be fitted with an earthed conductive screen which is laminated with electrical
insplation or shall be provided by the manufacturer of the heating unit with a@&arate
earnthed conductive screen which is laminated with electrical insulation. '\Cb

Q
The conductive screen shall incorporate a terminal or wire that enables(g. screen to|be

cornected to the protective conductor of the electrical installation.
4

ThI conductive screen shall fully cover the current carrying par ’f the flexible shpet
heating element. Q
©

Hepting units other than class Ill heating units for wall instaljations below a height of 1,2 m
shall incorporate or be delivered with a protection circuit~€(z\ disconnects both poles of the
sugply within one cycle of supply frequency when t%\ lexible sheet heating elemgnt
insplation is penetrated. QQ

The¢ protection circuit shall not automatically res%gr automatically reconnect the supply when
the] penetrating object is removed. \Q

Compliance is checked by inspection an@y the test of 22.106.1. Electrically insulated tqols
shgll be used when the voltage is app&@ to the sample.
N

221106.1 The appliance is su d at rated voltage. An attempt is made with a steel |pin
with a diameter of 1 mm, to t the flexible sheet heating element in three locations A
suitable supporting surface ch allows pin to penetrate through the surface shall be used in
order to ensure that the @ent carrying part of the flexible sheet heating element can|be
touched with the pin. @ .

If gontact with th@urrent carrying part of the flexible sheet heating element is mad¢g, a
prdtection circh\sha/l operate to give all pole disconnection of the flexible sheet heating

element wit ne cycle of the supply frequency.

WHen test pin is removed from the contact with the current carrying part of the flexiple
sh eating element, a manual operation shall be required to reenergize the flexible sheet
he AE

If the protection circuit does not rely on a connection to the supply system protective earth to
cause 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 5 mA, when measured to earth
or any of the supply conductors.

If the protection system relies on contact with a conductive layer, such as metal braiding or
metal foil, to cause its operation and if the conductive layer does not comply with the
requirements for accessible metal parts of 27.5, then the conductive layer shall be insulated
from live parts by reinforced insulation or double insulation and be covered by a sheath
complying with the requirements for basic insulation.
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23

Th

24

Th

24.101 _Thermal cut-outs that are necessary for compliance with Clause 19 shall be n
self resetting with a trip-free mechanism.

Co

24,
stal

Co

Co

25

Thils clause of Part 1 is applicable except as follows.

25

He

He
to

Internal wiring

is clause of Part 1 is applicable.

Components

is clause of Part 1 is applicable except as follows.

mpliance is checked by inspection.

mpliance is checked by inspection.

Supply connection and external flexible cords

3 Replacement:

a set of terminals, or
a set of supply leads, (05

a supply cord.

102 Controls and other components necessary for the heating unit to comply with this
hdard shall be supplied with the flexible sheet heating element or suffigiently specifieq in
the] instructions for installation so they can be obtained separately.

htrols and other components necessary for the heating unit to.camply with 22.106 of this
stahdard shall be supplied with the flexible sheet heating elemeft,

pting units, other than those that.¢an be cut on site, shall incorporate one of the followjing
mejans for permanent connection tofixed wiring:

ating units that can be cut on site shall be supplied with a suitable means for connecfion
he supply mains. Supply leads shall be double insulated or fitted with insulating sleeves.

The¢ sleevesshall be at least 300 mm long and have a thickness corresponding to that df a

shg¢ath of a'supply cord (code designation 60245 IEC 53).

Co

mpliance is checked by inspection.

25.5 Modification:

Type Z attachment is allowed.

26

Terminals for external conductors

This clause of Part 1 is applicable except as follows.

26.

1 Addition:

Heating units shall not incorporate screw-type terminals.
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5 Modification:
s requirement applies to all terminals to which connections are made during installation.
11 Addition:

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

Provision for earthing

Thi

27,

Co
cof

28

Thi

29

Thi

29,

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

mponents provided for the reduction of capacitive currents, and which asg earthed, are
sidered to provide provision for earthing.

Screws and connections

s clause of Part 1 is applicable.

Clearances, creepage distances and solid insulation
s clause of Part 1 is applicable except as follows.

1 Modification:

hot

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

cat]

29,

Th
un

29,

Fo

egory Ill.
3 Modification:

ere are no dimensional requirements for the insulation of-flexible-sheet heating-eleme;
ts or additional elegtrical insulation.

3.2  Addition

class ll )heating units, there shall be two layers of insulation on the flexible sh

pet
for
pall

heating-element and each of these layers shall withstand the electric strength test of 16.3
reiEforced insulation. However, if the layers are inseparable, the combination s
wit i ] ] tion

30

Thi

30.

Resistance to heat and fire
s clause of Part 1 is applicable except as follows.

1 Addition:

The test is not applicable to flexible sheet heating elements.

The tests of 25.1 and 25.4 of IEC 60884-1 are applicable to the flexible parts of connecting
devices.
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30.

2 Modification:

The requirement is not applicable to heating units intended for applications in—floers—of
concrete or similar material.

30.

Th

2.3.1 Modification:

s subclause is not applicable—irrespective—of-the—value—of-the—current to flexible sh

heating elements.

The

31

Thi

32

Thi

Resistance to rusting

s clause of Part 1 is applicable.

Radiation, toxicity and similar hazards

s clause of Part 1 is applicable.

pet
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Figure 101 - A@ﬁ&ement for testing heating units in timber ceilings
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thermal insulation T
modular heating uni()g:

support frame C)

-

wooden bo

a A O N -

50 mm x mm timber frame

\(OC)

Figure 102 — Arrangement for testing modular heating units

IEC
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Figure 103 — Arrangement for testing heating units in timber floors
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0,8 m

Key

© 00 N O 0 b WON -~

IEC

piece of insulation

flooring

concrete

grid (if specified)

Pelyethylenefilm additional layer (if-required specified)
additional electrical insulation (if specified)

heating unit

thermal insulation

plywood

Figure 104 — Arrangement-for testing heating units-in below concrete-floors



https://iecnorm.com/api/?name=d814c64bd858f65b79a0c8bc87664dfd

- 38 - IEC 60335-2-96:2019 RLV © IEC 2019
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C\\ IEC
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wooden board
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piece of in@

coverin @terial
roo@ng unit
t&@nal insulation

ceiling heating unit

cross member

50 mm x 200 mm timber frame

= ©O© 0 N O O H» W N =

0 airgap

Figure 105 — Arrangement for testing heating units in timber floors
and ceilings in combination
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Dimensions in millimetres

30

L 50 .- 10 |5,

IgC

Key

1 |jig body made from insulating material
reference edge

needle guide

Figure 106 — Jig for locating the contact needle
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Key
wooden board
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thermal insulation

50 mm x 200 mitw timber frame

heating unit
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cross member
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air,dap) (if specified)

-
o

plywood

N
N

additional material (if specified)

-
N

additional electrical insulation (if specified)

-
w

grid

N
~

additional layer (if specified)

Figure 107 — Arrangement for testing heating units above timber floors
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0,8m

Key

-

© 0O N O o h~h 0N

piece of insulation

floor

grid

additional layer (if specified)

additional electrical insulation (if specified)
heating unit

additional layer (if specified)

thermal insulation

concrete base

Figure 108 — Arrangement for testing heating units above concrete floors
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circuit of Figure 4 of IEC 60990

saline solution

metal foil

floor covering

grid

additional layer (if spegified)

additional electrical ¥asulation (if specified)
heating unit

thermal instjation

plywood\base

Figure 109 — Arrangement for measuring capacitive currents

IEC
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o

50 mm x 200 mm ti@ame

-

cross member

thermal insul@v’

wooden extending approx. 0,2 m from the covering material
heatir% it

c ing material; add covering material even to the side of wall without the flexible sheet heating elem
r gap to be left between the covering material and the thermal insulation

bnt.

piece of insulation to be inserted against the covering material

Figure 110 — Arrangement for testing heating units in timber walls
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4 9 1
7 QY
8 19]/0
IEC
Key
1 |wooden boar ending approx. 0,2 m from the covering materials
2 |wall coveri aterial for heating unit 1
3 |piece of\ lation
4 |w I€qkering material for heating unit 2
5 eating unit 1
6 thermal insulation
7 wall heating unit 2
8 cross member
9 50 mm x 200 mm timber frame
10 no air gaps for wall applications

Figure 111 — Arrangement for testing heating units
in both sides of timber wall applications
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Annexes

The annexes of Part 1 are applicable except as follows.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -

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

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatioh compri
bl national electrotechnical committees (IEC National Committees). The object of IEC.'is “to pron|
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafteryreferred to as

Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natignal*Committee intere
n the subject dealt with may participate in this preparatory work. Internatiopal,i,governmental and
hjovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance)with conditions determined
hgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express;-as-nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical ‘committee has representation fromnj
nterested IEC National Committees.

EC Publications have the form of recommendations for internatighal use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are miade 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
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC Natienal Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding;national or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation.gf*conformity. Independent certification bodies provide confor
bssessment services and, in some areas,'@ccess to IEC marks of conformity. IEC is not responsible for
Eervices 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-.of its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature-whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of, the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable far the correct application of this publication.

Attention is«drawn to the possibility that some of the elements of this IEC Publication may be the subjeq
batent rights.M[EC shall not be held responsible for identifying any or all such patent rights.
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Attention is drawn"to~the Normative references cited in this publication. Use of the referenced publications is

t of

61:

ety of household and similar electrical appliances.

This second edition cancels and replaces the first edition published in 2002,
Amendment 1:2003 and Amendment 2:2008. This edition constitutes a technical revision.

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

aligns the text with IEC 60335-1:2010, and its Amendments 1 and 2;

some notes have been converted to normative text or deleted (5.6, 7.12.1, 10.1, 11.2.1
13.1,13.2, 16.2, 16.3, 18.101, 18.102.5, 21.1, 22.103, 22.105, 22.106);

03,

the strength test for heating units incorporating insulated wires intended to be installed in

floors has been modified a (21.103);
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the scope and specific requirements have been added for heating units installed in walls
below a height of 1,2 m (6.2, 7.1, 7.12.1, 7.12.6, 7.101, 11.2, 19.2, 22.106, 24.102, Annex

AA).

The text of this International Standard is based on the following documents:

Fu

FDIS Report on voting
61/5789/FDIS 61/5806/RVD

| information on the \/nting for the appm\/nl of this International Standard can be found in

the

Thi

Al
ele

Thi

report on voting indicated in the above table.
s document has been drafted in accordance with the ISO/IEC Directives, Part 2,

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

s part 2 is to be used in conjunction with the latest edition_ofyIEC 60335-1 and

amendments. It was established on the basis of the fifth edition (2010) of that standard.

NO

Thi
cof

[E 1 When “Part 1”7 is mentioned in this standard, it refers to IEC 60335=1.

vert that publication into the IEC standard: Particular requirements for flexible sh

heating elements for room heating.

WH
as
the)

far as is reasonable. When this standard states "addition", "modification” or "replaceme
relevant text in Part 1 is to be adapted accordingly.

jlar

ts

s part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as| to

eet

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

nt",

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 subclausé or involve notes in Part 1, they are numbered starting from 101, inclugling
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 smakl-roman type.

Wolds in_bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and|the

asspciated noun are also in bold.

The—ecommitteehasdecided-thatthe—contentsof-this-doctment-witremeinurehangedunti-the

stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to

the

specific document. At this date, the document will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised IEC publication in
which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests.
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It is the recommendation of the committee that the content of this publication be adopted for implementation
nationally not earlier than 12 months or later than 36 months from the date of publication.

The following additional differences exist in the countries indicated below.

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

— 1: The intended installation is not to include walls (USA).
— 7.1: The intended installation is not to include walls (USA).

— 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).

-  7.12.1c¢c): The instructions need not refer to residual current devices (USA)

— |Clause 18: The tests are different (USA).

— 122.102: The test is different (USA).

— 122.103: The test is different (USA).

— ]25.3: Heating units are not allowed to incorporate supply cords (USA).
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its

pro

visions is entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the manufacturer's instructions. It also covers abnormal
situations that can be expected in practice and takes into account the way in which
electromagnetic phenomena can affect the safe operation of appliances.

Thi

thefre is compatibility with the wiring rules when the appliance is connected to the=sup

mal

If 3
by
far
acq

WH
in f

NO
not
req

Thi
pre

NO
con
exa
1ISO

An
cor
ha

An
in

the
wit

standard takes into account the requirements of IEC 60364 as far as possible«so™t

ns. However, national wiring rules may differ.

n appliance within the scope of this standard also incorporates functions that are cove
another part 2 of IEC 60335, the relevant part 2 is applied to each funetion separately,

ount.

en a part 2 standard does not include additional requirements;to cover hazards dealt
Part 1, Part 1 applies.

[E 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|
irements.

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

[E 2 Horizontal and generic standards covering a hazard are not applicable since they have been taken
sideration when developing the general and_particular requirements for the IEC 60335 series of standards.
Mmple, in the case of temperature requireménts for surfaces on many appliances, generic standards, such
13732-1 for hot surfaces, are not applieable in addition to Part 1 or part 2 standards.

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

appliance employing materials or having forms of construction differing from those detai
he requirements,of this standard may be examined and tested according to the inten

h the standard.

hat
ply

red
as

as is reasonable. If applicable, the influence of one function on the. other is taken into

th

it is
eral

es

into
For
as

to
to

led
of

requirements, and, if found to be substantially equivalent, may be considered to comply



https://iecnorm.com/api/?name=d814c64bd858f65b79a0c8bc87664dfd

-8 - IEC 60335-2-96:2019 © |IEC 2019

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -

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

1 Scope

Thils clause of Part 1 is replaced by the following.

This part of IEC 60335 deals with the safety of flexible sheet heating elements.intendeq to
be lincorporated into floors and walls below 1,2 m and above 2,3 m and in ceilings, their rated
voltage being not more than 250 V for single-phase installations and~-480V for other
installations.

Flexible sheet heating elements are converted into heating units)that are incorporateq in
the| building in accordance with the instructions after which the.rfequired level of protecfion
against hazards is achieved.

NOTE 101 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, additional requirements can be
necessary;

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

NOTE 102 This standard does not apply to

— |heating units intended exclusively for industrial purposes;

— |heating units intended to be used in [0cations where special conditions prevail, such as the presence pf a
corrosive 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 floor coverings
(IEC 60335-2-106);

— |flexible sheet heating elements incorporated in other appliances.
2 | Normative references

Thils clause of Part 1 is applicable except as follows.

Addition:

IEC 60364-7-701:2006, Low-voltage electrical installations — Part 7-701: Requirements for
special installations or locations — Locations containing a bath or shower

IEC 60884-1:2002, Plugs and socket-outlets for household and similar purposes — Part 1:
General requirements

IEC 60884-1:2002/AMD1:2006

IEC 60884-1:2002/AMD2:20131

1 There exists a consolidated edition 3.2:2013 that includes edition 3:2002, its Amendment 1:2006 and
Amendment 2:2013.
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ISO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles

for

3

safety signs and safety markings

Terms and definitions

This clause of Part 1 is applicable except as follows.

3.1

Definitions relating to physical characteristics

L e
Reptacenrent

3.1

normal operation
opgration of the heating unit after incorporation into the building in accordance with

ins

FI
tha
el

flows through the heating unit.

Hepting units for storage heating applications are charged for 75 % of the rated charg

pe

3.1

ratpd charging period

lon

3.2

Re

3.2,

su
sef]

3.5

3.5

He

3.

flexible_sheet heating element
heating” element consisting of sheets of electrical insulation laminated with electr

.9

ructions.

xible sheet heating elements, the current of which can vary depending on the length
flexible sheet heating elements and those that can supply other flexible sheet heat
ments are loaded so that the current marked on the flexible sheet heating eleme

iod.
.101

gest uninterrupted charging period assigned {o the heating unit by the manufacturer

Definitions relating to means of connection

blacement:

1
pply leads
of wires intended for connécting the appliance to fixed wiring

Definitions relating-to types of appliances
.4 Addition:

ting units‘are considered to be fixed appliances.

.101

the

of

ng
hts

ng

cal

resistance material, or a base material on which electrically insulated heating wires are fixed

Note 1 to entry:

materials.

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.

This definition does not preclude other methods of combining the insulation and resistance
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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

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

eleictrode
conductive part incorporated in a flexible sheet heating element for supplying the heating
material

4 | General requirement

Thils clause of Part 1 is applicable.

5 [ General conditions for the tests

This clause of Part 1 is applicable except as follows

5.20 Replacement:

In general, eight samples are required for<the tests.

The tests of 13.3 and of Clauses 15_and 16 are carried out on one sample.
The¢ tests of 18.101 and of Clause 30 are carried out on one sample.

The test of 21.102 is carried out on two samples. One of these samples is also used for fhe
tesf of 22.101.

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

The remaijning tests are carried out on the sixth sample. The other two samples are requifed
forlincorporating into the test arrangement to create the necessary thermal environment.

NOTENMO1 _Additional samples can be necessary if tests have to be repeated.

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.

Additional samples can be necessary for testing different sizes of heating units.

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 size to cover the heating unit,
are required if the test of 21.104 is carried out.
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5.3 Addition:

The test of 22.105 is carried out after the test of 13.2.
5.6 Addition:

Thermostats sensitive to room air temperature or outdoor air temperature are short circuited.
However, the thermostat is not short circuited if it can be set so that it does not cycle.

5.10—Addition:

Holever, 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 accordancéy with fhe
insfructions.

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

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

Hepating units need not be classified. However, if a heating unit is classified, the relevant
requirements apply.

6.2 Addition:
Heating units for installation in concréte or similar material shall be at least IPX7.

0]

—

her heating units shall be at least IPX1.

7 | Marking and instructions
Thils 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

— 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:
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— 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 heating unit is only intended for application in floors of concrete or similar materials, 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 on 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 at.pectifjed
places shall be marked appropriately.

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

7.6 Addition:

[ 2
|n| direct ceiling heating
IEC
( w direct floor heating
IEC
[ ]
w floor storage“heating
LT

wall heating

installation in concrete or similar material

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

7.12.1 Addition:

Instructions shall be provided. They shall include

a) explanation of the marking and symbols, if necessary;
b) information for incorporating the heating units into the building, in particular the following:

— 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;
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d)

e)
f)
g)

h)

dimensions and distances to be taken into account;

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

description of the fixing areas of the heating unit and the separate screen, if
applicable;

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

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

Except for modular heating units, the instructions shall include thesfollowing:

the lowest ambient temperature at which heating units may be installed;
the minimum radius for bending the flexible sheet heating element, if applicabie;

a statement that heating units shall not cross expansion joints of the building| or
structure;

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

precautions to be taken to avoid creasing the flexible sheet heating element;
a statement that the heating unit is not to be installed on‘irregular surfaces;

a description of the intended orientation and a statement that the heating unit is to|be
installed in this way (for heating units having nonisymmetric construction);

a statement that the installation is to be in accordance with the national wiring rules. The

substance of the following information shall be included:

the heating units are to be supplied through a residual current device (RCD) havinpg a
rated residual operating current not exceeding 30 mA. The RCD shall not be of the
time delayed type. Alternatively, except for installations in floors surrounding swimmlfing
pools or walls below a height of*2,3 m, they may be supplied through an isolafing
transformer. This statement ist*not required for class lll heating units and |for
applications in

o timber floors provided:that the instructions for installation state that there is to|be
an air gap between the heating unit and the floor;

o timber ceilings;

o floors of concrete or similar material in dry locations (dry locations are argas
outside zone"3 as defined in IEC 60364-7-701) as long as the basic insulation gnd
additiomal~€électrical insulation each withstand the electric strength test of 16.3|for
reinforced insulation;

how te connect heating units to the supply, giving the cross-sectional area of the
leads/ if applicable;

how to interconnect the heating units, giving the cross-sectional area of the leadq, if
applicable;

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;

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 heating
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 heating
units installed to heat a floor and the ceiling below it;


https://iecnorm.com/api/?name=d814c64bd858f65b79a0c8bc87664dfd

- 14 - IEC 60335-2-96:2019 © |IEC 2019

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

j) specification of any adhesive to be used,;

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

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

m) in_applications in timber floors, a statement indicating that heating units having basic
insulation only shall be covered by additional electrical insulation or supplied through|an
isolating transformer.

NOTE 101 A summary of particular installation requirements for different applications is given in Annex AA.

7.12.101 The instructions for applications in floors of concrete or similar material or unger
tilep shall state that

a) |a grid is to be installed above the heating unit. The grid is to
— be protected against corrosion but not electrically insulated;

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

e class Il heating units;
e heating units installed with additional electrical insulation;

— fully cover the heating unit including the fixing areas. It may cover several heating
units;

— be connected to earth;

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

— be checked for electrical continuity during installation.

The grid is not required for

— class lll heating units;

— class Il heating units 'supplied through an isolating transformer;

— class Il heating units that are installed in dry locations (dry locations are arg¢as
outside zone-3vas defined in IEC 60364-7-701) and are supplied through a residual
current deyice/(RCD);

— 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 insulafjon
each_withstand the electric strength test of 16.3 of reinforced insulation;

— , heating units incorporating a metallic shield or braid having a resistance per Unit
fength equivalent to that of 0,5 mm?2 copper wire; T

b) 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

— screened insulated heating wires are covered with a sheath complying with 21.103;
— the additional electrical insulation complies with the test of 21.102;

c) when heating units having basic insulation only, other than those supplied at safety
extra-low voltage, are provided with additional electrical insulation, this additional
insulation is to be placed directly on the heating unit;

d) class Il heating units are to be installed at a distance of at least 30 mm from conductive
parts of the building, such as water pipes.
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NOTE These instructions apply to applications where the concrete or similar material is laid on a timber floor.

7.12.102 The instructions for applications in metallic ceilings or metallic floors for heating
units with basic insulation only, other than those supplied at safety extra-low voltage, shall
state that

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

b) the metallic parts of the ceiling or floor are to be earthed. The instructions shall state that
they have to be fitted with terminals suitable for the connection of two conductors each
havmg a nomlnal Cross- -sectional area of 2,5 mm?2 and explain how the connect|on to the

insulation is to be installed between the heating unit and the ceiling. If this insulation is
not provided, the name of the manufacturer and reference of the insulation shall be givgn.

7.12.103 The instructions for applications on floors where the heating units are to|be
coyered by tiles shall state that the heating units are to be covered by additional electrical
insplation, unless the heating units are class I, class Il or class Ill.

7.12.104 The instructions for flexible sheet heating elements that'\Can be cut on site SIaII
stafe that this work is only to be carried out by persons authorized+by the manufacturer and
shgll give information on how to

— |cut the flexible sheet heating elements;

— |protect the edges of the flexible sheet heating elements;

— |connect the supply leads and the interconnection\eads, and insulate the connections.

7.12.105 The instructions for heating units for_storage heating applications shall spegify
thel rated charging period.

7.12.106 Unless heating units
— lincorporate a metallic shield or braid having a resistance per unit length equivalent to that
of 0,5 mmZ2 copper wire; or
— |are of class llI; or

— |consist of a base material on which metallically screened electrically insulated heating
wires are fixed and arefor application in walls below a height of 1,2 m,

thelr instructions shallhstate that the heating units shall be of the type constructed with|an
elertrical conductivescreen. The heating unit shall be installed so that the screen is towafds
thel covering material.

The instructions for heating units which are for application in walls below a height of 1,2 m
an%with a separate electrical conductive screen shall state that the screen shall be plaged

betweernthe covering material and the heating unit.

The instructions for heating units which are for application in walls, shall state that the
heating unit shall be installed:

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

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 materials
less than 50 mm, the heating unit shall be installed so that the screen is towards the wall
covering material on both sides of the heating unit.
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The instructions for heating units with detachable protection circuit shall give instructions

for

71

their installation.

4 Modification:

The test with petroleum spirit is not carried out.

Ad

7.1

On

71

dition:

5 Modification:

y the requirements for switches and controls are applicable.

01 A label that contains sufficient space for the locations of the heating units to be lis

shall be provided for each installation giving

the name, trade mark or identification mark of the manufacturer)or responsible vendor;

the model or type reference.

It shall state the substance of the following:

flexible sheet heating units are installed in the,c€iling/wall/floor, as applicable;
do not restrict the thermal emission of the heated ceiling/wall/floor, as applicable;
do not affix materials other than those recémmended;

do not insert nails, screws and do not drilVin other than heating free areas;

this label shall be fixed to or adjacent to the distribution board that supplies the heat
unit.

If heating units are installed in-walls below a height of 1,2 m, the label shall state

loc

Co

btions of the heating free areas or heated areas.

mpliance is checked by inspection.

Protection against access to live parts

This clause-ef.Part 1 is applicable.

9

Starting of motor-operated appliances

ted

ng

the

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 sheet
heating elements.
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11 Heating
This 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°Czt2-°C.

0o Il 4
11.‘ NCUIdCCITIICTIL.

~

Hepting units intended to be installed in ceilings are positioned in accordance with 11-2.1(1.
Moldular heating units for suspended ceilings are positioned in accordance with’11.2.102.
Hepting 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 ceilifig-below it are positioned
in 4ccordance with 11.2.104.

Hepting units intended to be installed in timber walls’ ,below 1,2 m are positioned| in
acgordance with 11.2.105.

Separate heating units intended to heat both sidés of a timber wall are positioned| in
acgordance with 11.2.106.

Hepting units intended to be installed in walls.or against walls of concrete or similar mateyial
arg positioned in accordance with 11.2.10%

If @ heating unit is provided with-a’thermostat having a separate sensor, the sensof is
locpted on the centreline of one of the adjacent heating units but minimum 0,3 m outside fhe
arda of the thermal insulation placed on the floor and minimum 0,3 m from the edge of fhe
heated area.

11)2.101 Heating units intended to be installed in a timber ceiling are placed in a flest
franework, as shownwin~Figure 101. An area of at least 4 m? having a shorter dimension pot
lesp than 2 m is covered by at least three heating units, the unit under test being placed in
thel middle. The heating units are installed in accordance with the instructions, attenfion
being paid tow-where they can be located under parts of timber structures such |as
crass-mempe(s. The upper side of the heating units is fully covered by a layer of thermal
insplation~having a thermal resistance of approximately 5 m2K/W. The underside of fhe
heating units is covered with the most unfavourable material listed in the instructions.

D D proxi ely
0,3 m above its upper surface and at least 1,5 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.
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11.2.102 Nine modular heating units are installed in accordance with the instructions. They
are arranged in a three by three matrix, the heating unit under test being located in the
centre as shown in Figure 102. However, if a dimension of the matrix is less than 1,8 m,
additional heating units are installed. The upper surface of the matrix is fully covered with a
layer of thermal 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 1,5m below its Iower surface The test framework

approximately 5 m2K/W is located below the heating units. The heating 'Units are installeq in
acgordance with the instructions for installation, attention being paid-to where they can|be
lochted over parts of the timber structure such as cross-members. The upper side of fhe
framework is covered with the most unfavourable floor with(régard to the total thermal
redistance in accordance with the instructions for installation).an air 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« below its lower surface and at lejast
1,9 m above its upper surface. The test frameworkis.surrounded by wooden boards extending
at least 1 m above its upper surface.

A piece of thermal insulation having a théfmal resistance of approximately 1,25 m2K/W is
placed on the floor centrally across the heating units, as shown in Figure 103 and Figure {07.
The insulation has a length of 0,8 m and'a width equal to that of the heating unit.

Hepting units intended to be installed in a floor of concrete or similar material are placed| as
shown in Figure 104. Heatinglunits intended to be installed above a floor of concrete| or
similar material are placed as-shown in Figure 108. Heating units are installed in accordafce
with the instructions for installation, any specified additional electrical insulation being pla¢ed
ovér them. An area of at least 4 m?, having a shorter dimension not less than 2 m, is covefed
by |at least three heating units, the unit under test being placed in the middle. Thermal
insplation having @ thermal resistance of approximately 2,5 m?K/W is located underneath fhe
heating units. For heating units intended to be installed in concrete or similar material, fhe
thegrmal insulation is supported by a dull black painted plywood board approximately 20 jnm

the instructions, Wh/chever is greater /nstead of pouring concrete, the concrete /ayer 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 material.
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A piece of thermal insulation having a thermal resistance of approximately 1,25 m2K/W is
placed on the floor centrally across the heating units, as shown in Figures 104 and 108. The
insulation has a length of 0,8 m and a width equal to that of the heating unit.

Part of the thickness of concrete may be replaced by sand provided that the thermal
resistance is maintained.

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

In orde 1 1 j peat
the test with the cover/ng mater/al havmg the minimum thickness SpeCIerd in the /nstruct/or

Hepting units intended to be installed in metallic floors are installed in accordanee with ghe
insfructions.

11)2.104 Separate heating units intended to heat a timber floor and the c€iling below it pre
installed in a test framework shown in Figure 105 in accordance with the~instructions. An alea
of at least 4 m?2 having a shorter dimension not less than 2,0 m is coveréd by two sets of
leajst three heating units separated by thermal insulation. The heating units under test pre
placed in the middle, one over the other. The insulation has-a thermal resistance| of
proximately 1,45 m2K/W unless a lower value is specified inythe instructions. The other

.105 Heating units intended to be installed in timber walls below 1,2 m are placed in a
tesf framework, as shown in Figure 110. An area of at least 4 m2 having a shorter dimensjion
less than 2 m is covered by at least three heating units, the unit under test being plated
in the middle. The heating units are installed.in“accordance with the instructions, attenfjon
being paid to where they can be located Nunder parts of timber structures such |as
cross-members.

The side, towards the room to be heated, of the heating units is covered with the most
unfavourable covering material listed\in the instructions. The side without the heating unit$ is
fully covered by a layer of thermal insulation having a thermal resistance of approximately
2K/W and which is held_against the heating unit according to the instructions |for
installation.

Coyering material is added even to the side of the wall without the heating units. No air gap
is fo 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 0,8 m
from its unheated surface and at least 1,5 m from the surface to be heated. The f{est
framework!\is)surrounded by wooden boards extending approximately 0,2 m from the coveling
malterial:

A b oo of thormal incidation havina a thormal rocictanca of annroximatals 4 25 m2iK /1A iS
+O-66—6+— oSO A— e A §—a— e A OSIStaA6 60— —apPpProXHHA O/ — =1+~

placed against the wall towards the room centrally across the heating units, as shown in
Figure 110. 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
instructions.
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11.2.106 Separate heating units intended to heat a timber wall on both sides are installed
in a test framework shown in Figure 111 in accordance with the instructions. An area of at
least 4 m? 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 middle, one opposite the other. The insulation has a thermal resistance of
approximately 1,45 m2K/W unless a lower value is specified in the instructions. The test
framework is surrounded by wooden boards extending approximately 0,2 m from the covering
material. The other details for the arrangement are as specified in 11.2.101 and 11.2.103 for
timber constructions.

A J
placed against one of the walls centrally across the heating units, as shown in Figurel
insulation has a length of 0,8 m and a width equal to that of the heating unit.

is
11.

{2.107 Heating units intended to be installed in a wall of concrete or similar,material pre
placed as shown in Figure 112. Heating units intended to be installed against a wall of
concrete or similar material are placed as shown in Figure 113. Heating unjts are installed in
acgordance with the instructions for installation, any specified additional lectrical insulafion
being placed against them. An area of at least 4 m2, having a shorterdimension not less tlan
, IS covered by at least three heating units, the unit under test being placed in the middle.
Thérmal insulation having a thermal resistance of approximately @,5 m2K/W is located on fhe
bag¢k side of the heating units. For heating units intended t0) be installed in concrete| or
sinmilar material, the thermal insulation is supported by a dull black painted plywood boprd
approximately 20 mm thick.

The heating units are covered with the additional layér, if specified in the instructions. They
ard then covered with a layer of concrete approximately 40 mm thick or the thickness stated in
thel instructions, whichever is greater. Instead.of \pouring concrete, the concrete layer may
consist of concrete slabs 40 mm thick and hayving dimensions at least 500 mm x 500 mm, the
gaps between the slabs being filled with finezgrain concrete. 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 against a concrete
wall. A grid is included in the test arrangement if specified. The wall is covered with the mpost
unfavourable covering material listed in the instructions for installation. There is a free spgce
of at least 1 5 m from the wall. The'test framework is surrounded by wooden boards extending
approximately 0,2 m from the c€overing material.

Cate shall be taken to minimize air gaps in the wall and between the slabs of concrete.
11J7 Replacement:
Hepting units-are operated until steady conditions are established.

Hepting ,units for storage heating applications are operated as specified for normal
operation 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

Temperature rise

Part
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® -

a8 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
tests of the standard can be carried out.

12| Void

13| Leakage current and electric strength at operating temperature
Thils clause of Part 1 is applicable except as follows.
131 Addition:

The¢ heating units are installed as specified in 11.2, the-most unfavourable covering matefial
with respect to its electrical insulation characteristics being used.

The concrete shall be fully dry before the test,
132 Addition:

The value specified for class 0 appliances applies to heating units having basic insulatfon
only.

The value specified for classl appliances applies to heating units intended to be instafed
on |a conductive surface and those covered by concrete or similar material.

If the heating unit (s\intended to be installed on a conductive surface or covered by concrgete
or similar material, any additional electrical insulation specified in the instructions is placed in
pogition.

Grids and*sereens of insulated heating wires are disconnected from earth.

Themetal foil is placed on accessible surfaces. It is connected to the metal support of fhe
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.

14 Transient overvoltages

This clause of Part 1 is applicable.
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Moisture resistance

This 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:

IPX
15.
He
in

is 1
15.

Th

16

Thi

16,

Th

16,

Th
on

Th
on

Ift
or

7 heating units are immersed for 72 h.
1.2 Replacement:

ting units, other than IPX7 heating units, are placed horizontally on a perforated supp

ort

ccordance with IEC 60529, taking into account the marking of orientation. If the orientation

ot marked, they are tested in both positions.
3 Modification:

b 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:

b tests are carried out directly on acheating unit and additional electrical insulation.
2 Addition:

b value specified for class 0 appliances applies to heating units with basic insulat
.

b value specified for class Il appliances applies to heating units intended to be insta
a conductivetsurface or covered by concrete or similar material.

he heating unit is intended to be installed on a conductive surface or covered by concr

similar-material, any electrical insulation specified in the instructions is placed in positior].

on

ed

cte

16.

VWX PN -
YU UTTOTT,

2
J

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 material.

If the heating unit is intended to be installed on a conductive surface or covered by concrete
or similar material, 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
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concrete or similar material, 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
transformer, that are provided with additional electrical insulation for application in timber
floj)rs, this additional insulation shall withstand the test voltage speciiied for supplementary
indulation.

17| Overload protection of transformers and associated circuits

This clause of Part 1 is applicable.

18| Endurance
Thils clause of Part 1 is applicable except as follows.

18,101 The connections from the flexible sheet heating element to the supply leads and
to interconnection leads shall be reliable.

Compliance is checked by the following test.

The¢ heating unit is placed in a heating ecabinet at a temperature of 20 °C + 2 °C and is
supplied with a voltage so that the currentis equal to the value marked on the flexible sheet
heating element or to the rated current, as applicable. The voltage drop at each connecfion
is measured.

The length of the heating unit shall be as short as possible but not less than 0,5 m. The
heating unit is not moved afterit has been placed in the cabinet.

If the connections are,made by using crimp connectors, the voltage drop measurement is
cafried out between the supply lead and the connector as well as between the connector and
thel flexible sheet heating element. The measuring points are as close as possible to fhe
connections.

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

— |aperiod of 30 min, during which

: H rop
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;

o 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.
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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.

After 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 sheet heating elements shall be reliable.

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

Ong heating unit is subjected to the test of 18.102.2 after which it is subjected to the tes} of
18)102.5. The other heating unit is subjected to the tests of 18.102.1 to18102.5.

After the tests, the voltage drop of the second heating unit, determined at the location where
be%ding 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 dfop
defermined at the other locations of the second heating unit,—shall not exceed 1,5 times fhe
average voltage drop of the first heating unit.

Inspection shall show no contact degradation such aspitting under the electrodes or damage
adjlacent to the electrodes.

18.,102.1 The heating unit is wound on a_cylindrical mandrel having a diameter equal to
twice the minimum radius for bending the~flexible sheet heating element specified in fhe
insfructions and then unwound. This is, repeated with the other face of the flexible sheet
heating element against the mandrel,

The test is carried out three times:

If the instructions state that the heating unit is only to be wound in one direction, the tesf is
caffried out six times in this direction.

18.102.2 Part of the’heating unit is held between two boards 100 mm thick and of sufficient
sizg to fully cover:the width of the flexible sheet heating element. One pair of edges of fhe
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 fhe
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.

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.
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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 106 may be used to locate the
needle.

The voltage (U,,) between the needle and the supply connection to the electrode is measured.

Co

Th

wh

m

c

Th
18.
cal

Th

18,
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mpensation for the voltage drop in the electrode itself is allowed.
b voltage drop (AU) at the contact is determined from the following formula:

AU =U, SUr

ere

is the rated voltage of the heating unit;

is the distance, in millimetres, between the inside<€dges of the electrodes. If
conductive path is not perpendicular to the electrodes, the distance is measured alq
the centreline of the path.

b 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 valug
culated.

b Jocation 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 thé following test.

b heating unit is placed in a heating cabinet having a temperature 5 K higher than

te

is the voltage measured between the needle and the supply cannection to the electrode;

the
ng

of
is

fhe

perature on the surface of the flexible sheet heating element determined during the fest
of Clause 11.

After a period-of 2 h, the resistance of the heating unit is measured. The resistance
melfasured.\again at intervals not exceeding 72 h. The heating unit is left in the healing
cabinet-for 3 000 h. During the test, the resistance of the heating unit shall not decrease
moyelthan 5 % below the value measured after the initial period of 2 h.

is

by

19

Thi

19.

Abnormal operation
s clause of Part 1 is applicable except as follows.

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
flogr is increased to approximately 1,45 m2K/W and is placed in the most unfavourdble
pogition.

For storage heating applications, the heating units are charged for the rated chargjng
pefriod.

19013 Addition:

The temperature rise of the floor and the wood of the test framework’shall not exceed 150 A

20| Stability and mechanical hazards

Thils clause of Part 1 is not applicable.

21| Mechanical strength

Thils clause of Part 1 is applicable exceptias-follows.

211 Addition:

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

Hepting units are subjected to the tests of 21.101.

Hepting units interided to be installed in floors are also subjected to the test of 21.102.

Hepting units<incorporating insulated wires intended to be installed in floors are 4dlso
subjected to~the test of 21.103.

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

These tests are not applicable to modular heating units.

21.101 Part of the flexible sheet heating element is held between two boards 100 mm thick
and of sufficient size 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 concrete and
similar floors 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 held at an

angteof-5*to—+0*fromtheverticatr-imthredirectromofmovement—

Three scratches, at least 50 mm apart, are made on both sides of one flexible sheet/heatjng
element. They are made parallel with the length of the heating unit and at least 10, mm frlom
on?of the edges. The length of the scratches is approximately equal to the~width of fhe
heating unit. If the flexible sheet heating element incorporates electrodes, one of fhe
scratches is made along one of the electrodes.

Twp similar scratches are made across the full width on both sides ofthe other flexible sheet
heating element.

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

21103 The part of the heating unit containing an insujated heating wire is placed on a rigid
stepl plate. A steel rod, 6 mm in diameter, is placed across the heating wire so that it is dnly
in ¢ontact in one location.

A fprce is applied to the rod for 30 s and has a-walue of

— |600 N, for heating units for application$-in floors of concrete;
— |300 N, for heating units for other fl6or applications.

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

The heating unit shall thenowithstand the electric strength test of 16.3. If the insulafed
heating wire contains more fhan one conductor, the test for basic insulation is also carrjed
oull between the conductors.

If the heating unit ¢contains screened insulated wires covered by a sheath, the test for bajsic
indulation is alSg carried out between the conductors and the screen.

There shallkbe no penetration of the sheath.

21[104, A sample of the additional layer of material is placed on a horizontal steel plate
hauiuy [=| blllUUi;l bull[abb' dIlU’ l'b bbldtb;lb'u‘ l‘.}y medris Ul[d I‘ldl(.l‘(.','ll(:'(.l‘ bt(:'(:‘/ pllll, t;l(:‘ (.','Ilu' Uf W; lCh
has the form of a cone with an angle of 40°. lIts 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 T0 N + 0,5 N
for applications in concrete and similar floors 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.

22.101 The means of connection to the supply shall be securely fixed to the flexible sheet
heating element.

Compliance 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 held in position so that approximately
100 mm length of flexible sheet heating element together with the supply leads-hang over
thel 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 repeafed
after a rest period of 1 min.

There shall be no damage to the lead, connection or flexible-sheet heating elempnt
impairing compliance with this standard. The heating unit shall withstand the electric strength
tesf of 16.3.

22[102 The insulation covering the connections and thé_edges of the flexible sheet heat|ng
eleiment shall not affect the material of the flexible shéet heating element.

Compliance is checked by the following test.

The heating unit is placed in a cabinet-at a temperature of 80 °C or 45 °C plus fhe
temperature rise determined during the\ test of Clause 11, whichever is higher. The tesf is
cafried out for 336 h.

After the heating unit has cooled-down to approximately room temperature, it shall withstand
thel electric strength test of 16-3:

22103 The sheets of electrical insulation of laminated flexible sheet heating elemehts
shgll be reliably bonded*together. However, if the heating units are for application in a flpor
of goncrete or similar/material, only the edges of the flexible sheet heating element havg to
be [bonded.

Conpliancéis checked by the following test.

Twp sets of three samples having dimensions approx1mately 15 mm % 150 mm are cut from a

from the heat/ng surface both perpendicular and parallel to an edge For applications in f/oors
of concrete or similar material, 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.

22105 Heating units of class Il construction intended to be installed under floors in dal‘np
locptions shall not subject the user to excessive capacitive currents.

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

Compliance is checked by the following test. However, the test is nof carried out if fhe
instructions for installation specify that an air gap is required between/the heating unit and
thel floor.

The grid is connected to earth and to a metal foil having an area approximately
200 mm x 100 mm through the measurement instrument shown in Figure 109. The surfacqg of
thel floor directly above a heating unit is covered with 0,251 of water containjing
approximately 1 % NaCl and left for 2 h. The metal foil‘is placed on the wet surface and fhe
heating units are supplied at 1,06 times rated voltage.

221106 Heating units other than class lll heating units for wall installations below a height
of [I,2 m, shall be fitted with an earthed conductive screen which is laminated with electrical
insplation or shall be provided by the manufacturer of the heating unit with a separpte
eanthed conductive screen which is laminated with electrical insulation.

Theé conductive screen shall incorporate a terminal or wire that enables the screen to|be
connected to the protective conduetor of the electrical installation.

Th¢ conductive screen shall' fully cover the current carrying parts of the flexible shpet
heating element.

Heating units otherthan class Ill heating units for wall installations below a height of 1,2 m
shgll incorporate_or be delivered with a protection circuit that disconnects both poles of the
sugply withinyene cycle of supply frequency when the flexible sheet heating elemgnt
inspulation 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 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
protection circuit shall operate to give all pole disconnection of the flexible sheet heating
element within one cycle of the supply frequency.
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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 reenergize 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,
— 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 earth
or any of the supply conductors.

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

23| Internal wiring

Thils clause of Part 1 is applicable.

24| Components
This clause of Part 1 is applicable except as follows.

24101 Thermal cut-outs that are necessary-for compliance with Clause 19 shall be npn-
self resetting with a trip-free mechanism.

Cofnpliance is checked by inspection.

24102 Controls and other components necessary for the heating unit to comply with this
stanpdard shall be supplied with the’flexible sheet heating element or sufficiently specified in
the| instructions for installation'se they can be obtained separately.

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

Compliance is cheecked by inspection.

25| Supply-connection and external flexible cords

This 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

— aset of supply leads, or

— asupply cord.

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.
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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.
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Terminals for external conductors

s clause of Part 1 is applicable except as follows.

1 Addition:

hting units shall not incorporate screw-type terminals.

5 Modification:

s requirement applies to all terminals to which connectionsare made during installation.
11 Addition:

s requirement also applies to heating units fitted\with supply leads.

Provision for earthing
s clause of Part 1 is applicable except as follows.
1 Addition:

mponents provided for the.reduction of capacitive currents, and which are earthed, are
sidered to provide provision for earthing.

Screws and/connections

s clause af*Part 1 is applicable.

Clearances, creepage distances and solid insulation

hot

Thi

29.

s clause of Part 1 is applicable except as follows.

1 Modification:

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

cat

29.

egory lll.

3 Modification:

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

ele

ctrical insulation.
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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 insulation. However, if the layers are inseparable, the combination shall
withstand the electric strength test of 16.3 for reinforced insulation.
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Resistance to heat and fire

[SCtause of Part 115 appiicable except as follows.
1 Addition:

b test is not applicable to flexible sheet heating elements.

ices.
2 Modification:

b requirement is not applicable to heating units intendéd-for applications in concretg
ilar material.

2.3.1 Modification:

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

Resistance to rusting

s clause of Part 1 is applicable.

Radiation, toxicity and’similar hazards

s clause of Part 1 is\applicable.

b tests of 25.1 and 25.4 of IEC 60884-1 are applicable to the flexible parts of connecfing

or


https://iecnorm.com/api/?name=d814c64bd858f65b79a0c8bc87664dfd

IEC 60335-2-96:2019 © IEC 2019 - 33 -

1 2
/ 3
& > — : T ,/ =
N\
) %)
[ i . 0
5 >
6 QDQ/
e
e
Q)Q
&
4 A\
< S
Key QQ
1 |50 mm x 200 mm timber frame 5\0\\
2 |cross member Q
3 |thermal insulation \‘9
4 |wooden board N ®$
5 |heating unit A\
6 |covering material \O
Figure 101 - A@ﬁ&ement for testing heating units in timber ceilings
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thermal insulation T
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support frame C)
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50 mm x mm timber frame

Figure 102 — Arrangement for testing modular heating units
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Figure 103 — Arrangement for testing heating units in timber floors
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additional electrical insulation (if specified)
heating unit
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Figure 104 — Arrangement for testing heating units below concrete
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Figure 105 — Arrangement for testing heating units in timber floors
and ceilings in combination
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Dimensions in millimetres
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Figure 106 — Jig for'locating the contact needle
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4 5 6 7 9 10 11
IEC
Key
1 |wooden board
2 |floor
3 |piece of insulation
4 |support for thermal insulation
5 |thermal insulation
6 |50 mm x 200 mm timber frame
7 |heating unit
8 |cross member
9 |air,dapl (if specified)
10 |plywood
11 additional material (if specified)
12 additional electrical insulation (if specified)
13 grid
14 additional layer (if specified)

Figure 107 — Arrangement for testing heating units above timber floors
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piece of insulation

floor

grid

additional layer (if specified)

additional electrical insulation (if specified)
heating unit

additional layer (if specified)

thermal insulation

concrete base

Figure 108 — Arrangement for testing heating units above concrete floors
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additional layer (if specified)

additional electrical insulation (if specified)
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Figure 109 — Arrangement for measuring capacitive currents
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Key ‘ C)

50 mm x 200 mm ti@ame

cross member ( )

thermal insul@v’

wooden extending approx. 0,2 m from the covering material
heati it

o g b~ W N -

c ing material; add covering material even to the side of wall without the flexible sheet heating elemgnt.
r gap to be left between the covering material and the thermal insulation

7 piece of insulation to be inserted against the covering material

Figure 110 — Arrangement for testing heating units in timber walls
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Key

4 9
7
8
wooden boar ending approx. 0,2 m from the covering materials
wall coveri aterial for heating unit 1
piece oft\insulation

W I€gkering material for heating unit 2
eating unit 1

IEC

= ©O© 00 N O O H» W N =

0

thermal insulation

wall heating unit 2

cross member

50 mm x 200 mm timber frame

no air gaps for wall applications

Figure 111 — Arrangement for testing heating units
in both sides of timber wall applications
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2 Qo 1 IEC
)
Key $
STV 2
1 |piece of insulation R\
2 |wall covering material \O
3 |concrete or similar material . c\}‘
o N\
4 |grid (if specified) Q
5 |additional electrical in§’tion (if specified)
6 |earthed conductive n
7 |heating unit Q
8 |thermal ins ion
9

plywood O

igure 112 — Arrangement for testing heating units intended to be installed
N\ in a wall of concrete or similar material
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© 00 N O 0o b~ W DN -~

Thel

0,8 m

piece of insulation

wall covering material

grid (if specified)

earthed conductive screen

additional electrical insulation (if 'specified)
heating unit

additional layer (if specified)

thermal insulation

concrete base

framework {silocated in a vertical position.

Figure 113 — Arrangement for testing heating units
against wall of concrete or similar material

IEC
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Annexes

The annexes of Part 1 are applicable except as follows.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTRODOMESTIQUES ET ANALOGUES - SECURITE —

Partie 2-96: Exigences particuliéres pour les films souples
chauffants pour le chauffage des locaux

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de (formalisaftion
Composée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC) L'IEC a gour
bbjet de favoriser la coopération internationale pour toutes les questions de normalisationdans les domajlnes
He I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Noermés internationales,
Hes Spécifications techniques, des Rapports techniques, des Spécifications accessibles~au/public (PAS) et|des
(Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a.des-comités d'études, [aux
ravaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisatfons
nternationales, gouvernementales et non gouvernementales, en liaison avec I''lEC) participent également |Jaux
ravaux. L'IEC collabore étroitement avec I|'Organisation Internationale decNormalisation (ISO), selon |des
Conditions fixées par accord entre les deux organisations.

2) |Les décisions ou accords officiels de I'lEC concernant les questions teehniques représentent, dans la megure
Hu possible, un accord international sur les sujets étudiés, étant donhé/que les Comités nationaux de I|JEC
ntéressés sont représentés dans chaque comité d'études.

3) Les Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous lés efforts raisonnables sont entrepris afin |que
'IEC s'assure de lI'exactitude du contenu technique de{ses publications; I''EC ne peut pas étre tenue
fesponsable de I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisafeur
inal.

4) Pans le but d'encourager I'uniformité internationale,;Ales Comités nationaux de I'lEC s'engagent, dans toutg la
Mmesure possible, a appliquer de fagon transparenté’jes Publications de I'lEC dans leurs publications nationgles
bt régionales. Toutes divergences entre toutes “Publications de I'IEC et toutes publications nationales| ou
Fégionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendgnts
ournissent des services d'évaluation de ‘conformité et, dans certains secteurs, accédent aux marques| de
conformité de I'lEC. L'IEC n'est respon$able d'aucun des services effectués par les organismes de certification
ndépendants.

6) [Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité ne doit-étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataifes,
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'l|EC,
pbour tout préjudice cause en cas de dommages corporels et matériels, ou de tout autre dommage de quelque
hature que ce soit, \directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et|les
Hépenses découlant) de la publication ou de ['utilisation de cette Publication de I''EC ou de toute aptre
Publication de I'lEC, ou au crédit qui lui est accordé.

8) L'attention_éestattirée sur les références normatives citées dans cette publication. L'utilisation de publicatjons
Féférencées est obligatoire pour une application correcte de la présente publication.

9) |'attenition est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fpire
'objet-de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
He\brevets et de ne pas avoir signalé leur existence. ’l

La Norme internationale IEC 60335-2-96 a été établie par le comité d'études 61 de I'lEC:
Sécurité des appareils électrodomestiques et analogues.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2002,
I'Amendement 1:2003 et I'Amendement 2:2008. Cette édition constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a la premiére

édi

Le

Le

tion:

mise en correspondance du texte avec I'lEC 60335-1, Ed 5, et ses Amendements 1 et 2

certaines notes ont été converties en texte normatif ou supprimées (5.6, 7.12.1, 10.1,

11.2.103, 13.1, 13.2, 16.2, 16.3, 18.101, 18.102.5, 21.1, 22.103, 22.105, 22.106);

I'essai de rigidité diélectrique des unités chauffantes comprenant les cables isolés

destinés a étre installés dans les planchers a été modifié (21.103);

le domaine d'application et des exigences spécifiques ont été ajoutés pour les unités

7.12.6,7.101, 11.2, 19.2, 22.106, 24.102, Annexe AA).

texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
61/5789/FDIS 61/5806/RVD

abouti a I'approbation de cette Norme internationale.

Ce

Un
éle

La
et

document a été rédigé selon les Directives ISO/IEC, Partie-2.

e liste de toutes les parties de la série IEC 60335,/ publiées sous le titre général Appar:
ctrodomestiques et analogues — Sécurité, peut éire‘consultée sur le site web de I'lEC.

présente partie 2 doit étre utilisée conjointement avec la derniére édition de I'lEC 6033

nonpme.

NO

La
fag

[E 1 L'expression "la Partie 1" utilisée daf$ la présente norme fait référence a I'lEC 60335-1.

présente partie 2 compléte ol)modifie les articles correspondants de I'lEC 60335-1,
pon a transformer cette publication en norme IEC: Exigences particulieres pour les fi

soyples chauffants pour le chauffage des locaux.

Lofisqu'un paragraphe ‘particulier de la Partie 1 n'est pas mentionné dans cette partie 2,

paf
me|
doi

NO

ntionne "addition", "modification" ou "remplacement”, le texte correspondant de la Parti
It étre adapté'en conséquence.

[E 2 Lesysteme de numérotation suivant est utilisé:

paragraphes, tableaux et figures: ceux qui sont numérotés a partir de 101 sont complémentaires a ceux d
Partie 1;

chauffantes installees dans les murs au-dessous d'une hauteur de 1,2 m (6.2, 7.1, 7.42.1,

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote aypnt

pils

b-1

ses amendements. Elle a été établie sur_la-base de la cinquiéme édition (2010) de cgtte

de
ms

ce

agraphe s'appligue* pour autant que cela soit raisonnable. Lorsque la présente norfme

e 1

e la

notes. a rexception ae celies qui SONt ddrs un nouveau pdragraprne ou de celies qul concernent des rnotes de

la Partie 1, les notes sont numérotées a partir de 101, y compris celles des articles ou paragraphes qui sont

remplaceés;

les annexes supplémentaires sont appelées AA, BB, etc.

NOTE 3 Les caracteres 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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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 "http://webstore.iec.ch" dans les données
relatives au document recherché. A cette date, le document sera

e reconduit,

e supprimé,

e remplacé par une édition révisée, ou

e amendé.

d'egsai peuvent avoir besoin d'une période transitoire apres la publication d'une nouvelle publication IEC, ou-dfune
pubjication amendée ou révisée, pour fabriquer des produits conformes aux nouvelles exigences et poursadapter
leurls équipements aux nouveaux essais ou aux essais révisés.

NOTE 4 L'attention des Comités Nationaux est attirée sur le fait que les fabricants d'appareils et les organisEes

Le ¢omité recommande que le contenu de cette publication soit entériné au niveau national au plus t6t 12 mois et
au plus tard 36 mois aprés la date de publication.

Leg différences suivantes existent dans les pays indiqués ci-aprés.

— | 1: Les films souples chauffants découpés in situ sont interdits (France).
— |1: L'installation prévue ne doit pas comprendre les murs (Etats-Unis).
— |7.1: L'installation prévue ne doit pas comprendre les murs (Etats-Unis).

— |7.12.1 c): Pour les planchers bois, les instructions doivent préciser que l'unité chauffante doit étre revgtue
d'une isolation supplémentaire, étre alimentée par l'intermédiaire d'dn”transformateur d'isolement ou étrqd de
classe Il (Suéde).

— |7.12.1 c): Les instructions peuvent ne pas faire référence¢a des dispositifs a courant différentiel résiguel
(Etats-Unis).

— |Article 18: Les essais sont différents (Etats-Unis).
— ]22.102: L'essai est différent (Etats-Unis).
— ]22.103: L'essai est différent (Etats-Unis).

— 125.3: Il est interdit que les unités chauffantes, comprennent des cordons d'alimentation (Etats-Unis).
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INTRODUCTION

Il a été considéré en établissant la présente Norme internationale que I'exécution de ses
dispositions était confiée a des personnes expérimentées et ayant une qualification

appropriée.

La présente norme reconnait le niveau de protection internationalement accepté contre

les

dangers électriques, mécaniques, thermiques, liés au feu et au rayonnement des appareils,

lorsqu'ils fonctionnent comme en usage normal en tenant compte des instructions du fabric

U c o]} deratio c pnenor O ad(
fonictionnement en toute sécurité des appareils.

Cefte norme tient compte autant que possible des exigences de I'l[EC 60364, de fagoI a

rester compatible avec les régles d'installation quand I'appareil est raccordé ‘au rés
d’ajimentation. Cependant, des régles nationales d'installation peuvent étre differentes.

Si un appareil relevant du domaine d’application de cette norme comporte également
fonictions qui sont couvertes par une autre partie 2 de I'lEC 60335, Ia‘partie 2 corresponda
est| appliguée a chaque fonction séparément, dans la limite dG-raisonnable. Sicela
applicable, I'influence d’une fonction sur les autres fonctions est-prise en compte.

Elle couvre également les situations anormales auxquelles on peut s'attendre dans la pratique

ant.

le

au

es
te
est

Lofisqu’une partie 2 ne comporte pas d’exigences compléméntaires pour couvrir les dangers

traités dans la Partie 1, la Partie 1 s’applique.

NOTE 1 Cela signifie que les comités d’études responsable§ pour les parties 2 ont déterminé qu’il n’était

nécpssaire de spécifier des exigences particuliéres pour I'appareil en question en plus des exigences généraleq.

pas

Cefte norme est une norme de famille de produits traitant de la sécurité d’appareils et a

pr&séance sur les normes horizontales et génériques couvrant le méme sujet.

NOTE 2 Les normes horizontales et génériques couvrant un danger ne sont pas applicables parce qu’elles
été |prises en considération lorsque les exigences générales et particuliéres ont été étudiées pour la sérig
norines IEC 60335. Par exemple, dans_le cas des exigences de température de surface pour de nomb
apppreils, des normes génériques, comme I'lSO 13732-1 pour les surfaces chaudes, ne sont pas applicableg
plug de la Partie 1 ou des parties 2.

Un| appareil conforme au_texte de la présente norme ne sera pas nécessairement j
conforme aux principes de sécurité de la norme si, lorsqu'il est examiné et soumis aux ess
il gpparait qu'il présénte d'autres caractéristiques qui compromettent le niveau de sécu
Visg par ces exigences.

Un| appareil dtiisant des matériaux ou présentant des modes de construction différents
ceyx décrits dans les exigences de cette norme peut étre examiné et essayé en fonction
I'ohjectifspoursuivi par ces exigences et, s'il est jugé pratiquement équivalent, il peut 4
estimé, ‘conforme aux principes de sécurité de la norme.

ont
de
eux
en

gé
is,
rité

de
de
tre
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APPAREILS ELECTRODOMESTIQUES ET ANALOGUES - SECURITE -

Partie 2-96: Exigences particuliéres pour les films souples
chauffants pour le chauffage des locaux

1 Domaine d'application

L'a|>ticle de la Partie 1 est remplacé par l'article ci-aprés.

La |présente partie de I'lEC 60335 traite de la sécurité des films souples chauffants destinés

a étre intégrés aux planchers, aux murs au-dessous d'une hauteur de 1,2 m\ et au-des
d'uhe hauteur de 2,3 m ainsi qu'aux plafonds, leur tension assignée ne dépassant pas 25
polr les installations monophasées et 480 V pour les autres installations.

Leg films souples chauffants sont convertis en unités chauffantes’)qui sont intégrées
bati conformément aux instructions relatives a l'installation aprés” laquelle le niveau
pratection contre les dangers est atteint.

NOTE 101 L'attention est attirée sur le fait que:
— |dans de nombreux pays, différentes régles de cablage s'appliquent;

— |pour les unités chauffantes destinées a étre utilisées dans.des véhicules ou a bord de navires ou d'avi
des exigences supplémentaires peuvent étre nécessaires;

— |dans de nombreux pays, des exigences supplémentaires sont spécifiées par les organismes nation
responsables de la protection anti-incendie, les organismes nationaux responsables de la réglementation
constructions, les autorités sanitaires nationaless,les organismes nationaux en charge de la protection
travailleurs et des organismes analogues.

NOTE 102 La 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 présentant des conditions particulig|
telles que la présence d'une atmoeSphére corrosive ou explosive (poussiére, vapeur ou gaz);

— |aux couvertures, coussins, yétements et appareils chauffants souples analogues (IEC 60335-2-17);
— |aux chancelieres et carpettes chauffantes électriques (IEC 60335-2-81);

— |aux tapis chauffants_etiaux unités chauffantes pour le chauffage des locaux, installés sous des revétement
sol amovibles (IEC.60335-2-106);

— |aux films souples-chauffants intégrés dans d'autres appareils.

2 | Référénces normatives

Ll

Q

BUS
D V

au

de

ns,

aux
des
des

Fes,

de

[ticle de la Partie 1 est applicable avec I'exception suivante.

Addition:

IEC 60364-7-701:2006, Installations électriques a basse tension — Partie 7-701: Régles pour
les installations et emplacements spéciaux — Emplacements contenant une baignoire ou une

douche
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IEC 60884-1:2002, Prises de courant pour usages domestiques et analogues — Partie 1:
Régles générales

IEC 60884-1:2002/AMD1:2006
IEC 60884-1:2002/AMD2:20131

ISO 3864-1, Symboles graphiques — Couleurs de sécurité et signaux de sécurité — Partie 1:
Principes de conception pour les signaux de sécurité et les marquages de sécurité

3

Termes et définitions

L‘alticle de la Partie 1 est applicable avec les exceptions suivantes.

3.1
Re

3.1
fon
fon
ins

Les
cel
col

Leg

3.1
du
la

fab

3.2

Re

3.2,
conducteurs d'alimentation

eng

3.5
3.5

Définitions relatives aux caractéristiques physiques

mplacement:

.9
ctionnement normal

ructions relatives a l'installation.

films souples chauffants, dont le courant peut varier,en fonction de leur longueur
x qui peuvent alimenter d'autres films souples chauffants sont chargés de sorte qug
rant marqué sur les films souples chauffants circuleya travers I'unité chauffante.

.101

rée de charge assignée
plus longue durée de la charge ininterrompue, attribuée a I'unité chauffante par
ricant

Définitions relatives aux moyens de raccordement

mplacement:

1

emble de conducteurs prévus pour connecter I'appareil a des canalisations fixes

Définitions relatives aux types d'appareils

.4, Addition:

Les unites chauffantes sont prises en compte comme des appareils fixes.

1

Il existe une édition consolidée 3.2:2013 comprenant I'édition 3:2002 et ses Amendements 1:2006 et 2:2013.

ctionnement de I'unité chauffante aprés intégration dans le batiment conformément @ux

et
le

unités chauffantes pour les applications de-chauffage a accumulation sont chargg¢es
polir 75 % de la durée de charge assignée.
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3.5.101

film souple chauffant

élément chauffant composé de feuilles de matériau électriquement isolant laminées avec un
matériau électriqguement résistant ou un matériau de base sur lequel sont fixés des
conducteurs chauffants isolés électriquement

Note 1 a l'article: Cette définition n'exclut pas d'autres méthodes d'association des matériaux isolants et
résistants.

nto

souple chauffant pourvu de moyens de connexion a l'alimentation, y compris I'isollant

1 a l'article: L'unité chauffante peut étre partiellement ou complétement préfabriquée.

.5.103

unité chauffante modulaire
asgemblage préfabriqué constitué d'une unité chauffante et d'autres matériaux pour former
ung¢ construction rigide pour le montage sur un plafond

3.1104
chauffage a accumulation
utilisation d'unités chauffantes pour chauffer un matériau-aceumulant la chaleur

Notg 1 a l'article: La chaleur est ultérieurement restituée par conyection naturelle, la quantité de chaleur restifuée
étant modifiée par variation de I'énergie accumulée.

3.6 Définitions relatives aux parties d'un appareil

3.6.101

élerlctrode
paitie conductrice incorporée dans unifilm souple chauffant pour alimenter le matérnau
chauffant

4 | Exigences générales

L'article de la Partie 1 est.applicable.

5 | Conditions générales d'essais
L'article de/la*Partie 1 est applicable avec les exceptions suivantes.

5.20 Remplacement:

En général, huit échantillons sont exigés pour les essais.
Les essais décrits en 13.3 et aux Articles 15 et 16 sont effectués sur un échantillon.
Les essais décrits en 18.101 et a I'Article 30 sont effectués sur un échantillon.

L'essai décrit en 21.102 est effectué sur deux échantillons. L'un de ces échantillons est
également utilisé pour I'essai décrit en 22.101.

L'essai décrit en 22.103 est effectué sur un échantillon.
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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 [|'environnement
thermique nécessaire.

NOTE 101 Des échantillons additionnels peuvent étre nécessaires si les essais doivent étre répétés.
Neuf échantillons d'unités chauffantes modulaires sont nécessaires pour les essais de 11.2.102.
Des échantillons additionnels sont nécessaires si les essais de 18.102 sont effectués.

Des échantillons additionnels peuvent étre nécessaires pour les essais de différentes tailles d'unités chauffantes.

L'elssai de 22.105 est effectué sur le méme échantillon que celui utilisé pour I'essai de 13:2

Delx échantillons de la couche de matériau supplémentaire, d'une taille suffisante ppur
regouvrir I'unité chauffante, sont nécessaires si l'essai de 21.104 est effectué.

5.3l Addition:
L'elssai de 22.105 est effectué apres l'essai de 13.2.
5.6 Addition:

Leg thermostats sensibles a la température ambiante ou“a la température extérieure spnt
coyrt-circuités. Toutefois, si le thermostat peut étre réglé de fagon telle qu'il ne cycle pas, il
n'elst pas court-circuité.

5.10 Addition:

Cependant, pour les films souples chauffants qui sont découpés sur le site, les essais spnt
effectués aprés raccordement des conducteurs d'alimentation et aprés avoir protégé |les
bonds selon les instructions.

5.101 Les unités chauffantes\destinées a étre installées dans les murs a une hauteur
supérieure a 2,3 m sont soumise€s aux essais pour l'installation dans les plafonds.

6 | Classification
L'article de la Partie' 1 est applicable avec les exceptions suivantes.
6.1 Addition:

Les unités chauffantes peuvent ne pas étre classées. Cependant, si une unité chauffante
estlclassée, les exigences correspondantes s'appliquent

6.2 Addition:

Les unités chauffantes pour l'installation dans un matériau en béton ou similaire doivent étre
au moins de degré IPX7.

Les autres unités chauffantes doivent étre au moins de degré IPX1.

7 Marquages et instructions

L'article de la Partie 1 est applicable avec les exceptions suivantes.
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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 ne comportant pas de connexion entre des éléments
adjacents doivent porter individuellement I'indication de leur puissance assignée;

— les autres films souples chauffants doivent porter le marquage de leur puissance
assignée par meétre

Les films souples chauffants doivent porter le marquage de leur courant maximal si;

— |le courant peut varier suivant la longueur du film souple chauffant;
— |d'autres films souples chauffants peuvent étre alimentés par leur intermédiaire.

Addition:

Les films souples chauffants doivent porter:

— |l'indication de I'orientation, a moins que les unités chauffantes’soient symétriques;

— |la mention de l'installation prévue (plafonds, murs compris entre 0,2 m et 1,2 m etfou
supérieurs a 2,3 m, ou planchers);

— |le mode de chauffage (chauffage direct ou a accumulation), sauf s'ils sont prévus pour|les
deux modes.

Si ['unité chauffante est uniqguement destinée a\'application dans des planchers en béton|ou
matériaux similaires, elle doit comporter le&symbole pour l'installation dans le béton |ou
maltériaux similaires.

Le |marquage doit étre répété au moins-une fois tous les 0,5 m sur le film souple chauffant
ou fsur chaque section qui peut étre_.coupée pour former une unité chauffante.

)
Q-

Leg films souples chauffants-qui peuvent étre coupés in situ et qui doivent étre coupé
deg emplacements spécifiés.doivent porter le marquage approprié.

Leg appareils comportant des dispositifs de commande séparés, sans commande ou ayec
contréles amovibles)doivent porter l'indication du numéro de référence ou d'autres moygns
d'identification du'contréle.

7.6 Additions

chauffage direct par e ptaford

(o}

chauffage direct par le plancher

C

IE
[ ]
| IE
L]
) “I chauffage a accumulation par le plancher
IE

c
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chauffage mural

installation dans le béton ou dans un matériau similaire

Ce
'S

71

De

a)
b)

5 symboles sont des signaux d'information et, excepté pour les couleurs, les régles
O 3864-1 s'appliquent.

2.1 Addition:

5 instructions d'installation doivent étre fournies. Elles doivent inclufe?

une explication des marquages et des symboles, si nécessaire;

des informations concernant l'incorporation des unités chauffantes dans le batiment,
particulier les points suivants:

qu'éviter de laisser tomber des objets pointus;,de marcher sur l'unité chauffante
de couler le béton sans précautions;

— les dimensions et distances a prendre encompte;

— lindication que les unités chauffantes.doivent étre éloignées des autres sources
chaleur telles que les luminaires et.Je§’cheminées;

— la description des zones de fixation de I'unité chauffante et de I'écran séparé, le
échéant;

— les recommandations pour~éviter la formation d'espaces libres entre le film sou
chauffant et la poutre lisseuse des planchers en béton;

— des recommandations pour éviter la détérioration d'un film souple chauffant et de
bornes dans les ‘eonstructions en bois du fait de déplacements relatifs ap
I'installation;

— la température’ambiante la plus faible a laquelle les unités chauffantes peuvent §
installées;

— le rayon’minimal de pliage du film souple chauffant, le cas échéant;

— unetindication précisant que les unités chauffantes ne doivent pas croiser les joi
dedilatation du batiment ou de la structure;

de

en

— les précautions a prendre pour empécher les détériorations pendant l'installation, telles

ou

de

Las

ple

5es
rés

tre

= Mne indication destinée a s'assurer que la fixation des aménagements des locaux

ne

resireint pas I'émission de chaleur a partir des surfaces chauffées.
Sauf pour les unités chauffantes modulaires, les instructions doivent inclure:

— des précautions a prendre pour éviter de froisser le film souple chauffant;

— une indication précisant que Il'unité chauffante ne doit pas étre installée sur des

surfaces irréguliéres;

— une description de l'orientation prévue et une indication précisant que I'unité

chauffante doit étre installée de cette maniére (pour les unités chauffantes
construction non symétrique);

de
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I'indication que l'installation doit étre effectuée conformément aux régles d'installation
nationales. Cette indication doit comporter en substance les informations suivantes:

les unités chauffantes doivent étre alimentées par un dispositif a courant différentiel
résiduel (DDR) ayant un courant de fonctionnement résiduel assigné n'excédant pas
30 mA. Le DDR ne doit pas étre du type retardé. En variante, sauf pour les
installations dans les planchers entourant les 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 pas exigée pour les unités
chauffantes de la classe Ill ni pour les applications dans les emplacements suivants:

e les planchers en bois, a8 condition que les instructions d'installation indiquent qu'il

doit y avoir un espace entre l'unité chauffante et le plancher;
e les plafonds en bois;

e les planchers en béton ou matériau similaire dans des emplacements secs tant que
I'isolation principale et l'isolation électrique supplémentaire satisfont chacung¢ a
I'essai de rigidité diélectrique décrit en 16.3 pour l'isolation- renforcée (Ies
emplacements secs sont des zones situées a I'extérieur de la zone 3 définie dans
I'"EC 60364-7-701);

la fagon de raccorder les unités chauffantes a l'alimentation, fournissant le ¢as
échéant la section nominale des conducteurs;

la fagon éventuelle de raccorder entre elles les unités _chauffantes, fournissant le ¢as
échéant la section nominale des conducteurs;

les unités chauffantes doivent étre installées de “‘maniére a éviter d'augmenten la
température ambiante de toute installation électrique existante;

le courant maximal pouvant parcourir une unité_chauffante lorsque d'autres unités spnt

alimentées par son intermédiaire ou lorsque le*€ourant peut varier suivant sa longueur;

la liste des dispositifs de commande, a~moins qu'ils ne soient incorporés a l'unité

chauffante;

la résistance thermique maximale entre’l'unité chauffante et le local;

le type des matériaux de revétement pouvant étre utilisés conjointement avec les unités
chauffantes, avec l'indication-que I'avis du fabricant doit é&tre demandé si des matériaux
autres que ceux qui sont reCommandés sont utilisés; I'épaisseur des matériaux [de

revétement, qui, s'agissant des planchers, doit étre 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 caractéristigues de l'isolant thermique qui doit étre inséré entre des unités

chauffantes'\séparées installées pour chauffer les deux c6tés d'un mur;
les spécifications des adhésifs a utiliser;

I'indi¢ation qu'une étiquette doit étre fixée en étant adjacente au tableau de distributior et

qu'elle doit contenir les emplacements des unités chauffantes;

d'un espace de toit, une indi

tHles

cation 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
possédant uniquement une isolation principale doivent étre recouvertes d'un isolant
électrique supplémentaire ou alimentées a travers un transformateur d'isolement.

NOTE 101 Un résumé des exigences d'installations particulieres pour différentes applications est donné en
Annexe AA.
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7.12.101 Les instructions pour des applications dans des planchers de béton ou de matériau
similaire ou sous des carrelages doivent fournir les indications suivantes:

a) une grille doit étre installée au-dessus de l'unité chauffante. La grille doit:

b)

c)

d)

étre protégée contre la corrosion, mais ne doit pas étre isolée électriquement;

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 grille couvre

e |es unités chauffantes de classe ll;

La grille n'est pas exigée pour les cas suivants:

e les unités chauffantes installées avec une isolation électrique supplémentaire;

couvrir complétement l'unité chauffante, y compris les zones de fixation. €le peut
couvrir plusieurs unités chauffantes;

étre raccordée a la terre;

étre munie de bornes appropriées au raccordement de deux condudteurs de 2,5 mm?2
de section nominale;

étre vérifiée pour la continuité électrique pendant l'installation.

les unités chauffantes de classe lll;

les unités chauffantes de classe Il alimentées pardintermédiaire d'un transformatpur
d'isolement;

les unités chauffantes de classe Il installées dans des emplacements secs (dles
emplacements secs sont des zones situées _a l'extérieur de la zone 3 définie dans
I'NEC 60364-7-701) et alimentées par un dispositif a courant différentiel résiduel (DDR);

les unités chauffantes installées dahs’des emplacements secs (des emplacements
secs sont des zones situées a I'extérieur de la zone 3 définie dans I'lEC 60364-7-7P1)
si l'isolation principale et l'isolation électrique supplémentaire satisfont chacung¢ a
I'essai de rigidité diélectrique, paur l'isolation renforcée, décrit en 16.3;

les unités chauffantes incorporant un écran ou une tresse métallique dont| la
résistance par unité de lengueur est équivalente a celle d'un conducteur de cuivre|de
0,5 mm?2;

d'une couche de materiau supplémentaire pour la protection mécanique. Si les uni
chauffantes sont.placées sur du béton, un film similaire doit étre inséré entre I'un
chauffante et _le béton. Les couches de film adjacentes doivent se chevaucher et
fixées les unes_aux autres. Le film doit recouvrir les murs jusqu'au niveau de la surface
béton. Cessindications ne sont pas exigées dans les cas suivants:

— siles¥ils chauffants isolés protégés sont recouverts d'une gaine conforme a 21.103;
— silisolation électrique supplémentaire est conforme a I'essai décrit en 21.102;

lorsque les unités chauffantes ont été mises en place, elles doivent étre recouverntes

Lés
ité

dtre

du

ue

lorsque des unités chauffantes ayant une isolation principale uniquement, autres ¢

I . » frérs—t | . I i it X " sotati

on

électrique supplémentaire, cette isolation supplémentaire doit étre placée directement sur

'unité chauffante;

les unités chauffantes de classe Il doivent étre installées a une distance d'au mo
30 mm de parties conductrices du batiment, telles que les canalisations d'eau.

ins

NOTE Ces instructions concernent les applications ou le béton ou un matériau similaire est posé sur un plancher
en bois.
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7.12.102 Les instructions pour des applications dans des plafonds métalliques ou des
nchers métalliques pour les unités chauffantes ne comportant qu'une isolation
principale, autres que celles alimentées en trés basse tension de sécurité, doivent fournir

pla
les

a)
b)

7.1

chauffantes doivent étre couvertes par des dalles de revétement doiveptlindiquer que

un
si |

7.1
déq

7.1

chauffage a accumulation doivent spégifier la période de charge assignée.

7.1

leu
cor
de

indications suivantes:

le film souple chauffant doit étre totalement couvert par le plafond ou le plancher;

les parties métalliques du plafond ou du plancher doivent étre reliées a la terre. Les

instructions doivent indiquer que les parties métalliques doivent étre munies de bornes

de

terre appropriées pour le raccordement de deux conducteurs de 2,5 mm?2 de section
nominale et doivent expliguer comment le raccordement a la borne de terre doit étre

a la terre ne sont pas exigées s'il est indiqué qu'une couche d'isolation électriq
supplémentaire doit étre installée entre I'unité chauffante et le plafond. Si cet-isol
n'est pas fourni, le nom du fabricant et la référence de I'isolant doivent étre mentionnés

2.103 Les instructions relatives aux applications sur les planchers lorsque les uni

tés chauffantes doivent étre couvertes par une isolation électriquessupplémentaire, s
s unités chauffantes sont de classe I, de classe Il ou de classedll.

2.104 Les instructions concernant les films souples chauffants qui peuvent &

découper les films souples chauffants;

protéger les bords des films souples chauffants;
connecter les conducteurs d'alimentation etdes conducteurs d'interconnexion, et isq
les connexions.

2.105 Les instructions concernant les\-unités chauffantes pour les applications

2.106 A moins que les unités _chauffantes:

ne comportent un écran ouNune tresse métallique dont la résistance par unité de longu
est équivalente a celle d'uh’ conducteur de cuivre de 0,5 mmZ; ou

ne soient de classe Illl; ou

comportant unécran métallique, isolés électriquement et destinés a étre utilisés dans
murs a une hauteur inférieure a 1,2 m,

s instructions doivent indiquer que les unités chauffantes doivent étre du type
struction comportant un écran conducteur électrique. L'unité chauffante doit étre instal
maniére a ce que I'écran soit orienté vers le matériau de revétement.

ne consistent ep~un matériau de base sur lequel sont fixés des conducteurs chauffjints

réalisé pour assurer une faible résistance. Les indications relatives & la nécessité de mlise

ue
ant

tés
les
auf

tre

oupés in situ doivent indiquer que ce travail doit étre- effectué uniquement par des
pellsonnes autorisées par le fabricant et doivent fournir des.infermations sur la maniére de:

er

de

(4%
c
=

es

de
lée

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

pré

ciser 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

doi

vent préciser que l'unité chauffante doit étre installée:

a une hauteur comprise entre 0,2 m et 1,2 m au-dessus du plancher; ou
a une hauteur supérieure a 2,3 m au-dessus du plancher.

L'écran doit étre relié au conducteur de mise a la terre de l'installation fixe.
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Si I'unité chauffante est installée sur une cloison interne a une distance entre les matériaux
du mur inférieure a 50 mm, l'unité chauffante doit étre installée de maniére a ce que I'écran
soit orienté vers le matériau de revétement du mur, des deux cotés de l'unité chauffante.

Les instructions pour les unités chauffantes comportant un circuit de protection amovible
doivent préciser les conditions d'installation.

71

L'e

4 Modification:

sai avec l'essence n'est pas effectué

Ad

Si

Dition:

jes symboles sont utilisés en ce qui concerne le mode d'installation ou de chauffage pré

le nectangle superposé doit avoir une hauteur d'au moins 15 mm.

7.1

Se

5 Modification:

Iles les exigences concernant les interrupteurs et les disposijtifs de commande s

applicables.

71
a ¢

01 Une étiquette assez grande pour indiquer les emplaCements des unités chauffan
numérer doit étre apposée pour chaque installation precisant

le nom, la marque de fabrique ou la marque d'identification du fabricant ou du vend
responsable;

le modéle ou la référence du type.

Ell¢ doit indiquer en substance ce qui suit;

des cas;

cas,;

ne pas apposer de maténiaux autres que ceux recommandés;

chauffantes;

pnt

des films souples chauffants spent installés dans le plafond/mur/plancher, en foncfion

ne pas restreindre I'émission‘thermique du plafond/mur/plancher chauffé, en fonction ges

ne pas introduire_de ‘clous ni de vis, ne pas percer ailleurs que dans les zones npon

— |cette étiquette doit étre fixée sur le tableau de distribution qui alimente I'unité chauffante,
ou étre placée a proximité.

Si des unités chauffantes sont installées dans des murs a une hauteur inférieure a 1,2|m,

I'étjquettes doit indiquer les emplacements des zones non chauffantes ou des zones

chquffantes.

La vérification est effectuée par examen.

8

L'a

9

L'a

Protection contre I'accés aux parties actives

rticle de la Partie 1 est applicable.

Démarrage des appareils a moteur

rticle de la Partie 1 n'est pas applicable.
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Puissance et courant
rticle de la Partie 1 est applicable avec I'exception suivante.

1 Addition:

L'exigence s'applique également a la puissance assignée par meétre de films souples
chauffants.

11

L'a

1

Echauffements

ticle de la Partie 1 est applicable avec les exceptions suivantes.

{1 Addition:

Les essais sont effectués dans une piéce maintenue a une température ambiante

20

1

Les

°Cx2°C

{2 Remplacement:

conformément a 11.2.101.

Les

confformément a 11.2.102.

Les

conformément a 11.2.103.

Les unités chauffantes séparées_destinées a chauffer un plafond et le plancher qui

au-

dessus de lui sont mises en place conformément a 11.2.104.

Les unités chauffantes destinées a étre installées au-dessous de 1,2 m dans des murs
boils sont mises en place conformément a 11.2.105.

Les unités chauffantes séparées destinées a chauffer les deux cétés d'un mur en bois s
miges en place conformément a 11.2.106.

Les unités-chauffantes destinées a étre installées dans ou contre des murs en béton ou

ma

Si

kériau Similaire sont mises en place conformément a 11.2.107.

de

unités chauffantes destinées a étre installées dans.dés plafonds sont mises en place

unités chauffantes modulaires pour les plafonds suspendus sont mises en place

unités chauffantes destinées a étre installées dans des planchers sont mises en place

est

en

ont

en

/ne/unité chauffante est munie d'un thermostat possédant un capteur séparé, le captf|

eur

est situé sur l'axe de l'une des unités chauffantes adjacentes, a une distance minimale de
0,3 m a l'extérieur de la surface occupée par l'isolation thermique placée sur le plancher et a

au

moins 0,3 m du bord de la zone chauffante.
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11.2.101 Les unités chauffantes destinées a étre installées dans un plafond en bois sont
placées dans une structure d'essai, comme le montre 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 essai étant placée
au milieu. Les unités chauffantes sont installées conformément aux instructions d'installation,
en attirant l'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 ayant une résistance
thermique d'environ 5 m2K/W. La face inférieure des unités chauffantes est couverte du
matériau le plus défavorable cité dans les instructions d'installation.

Lalstructure d'essai est suspendue de maniére a ce qu'il existe un espace ayant une hauteur
d'epviron 0,3 m au-dessus de sa surface supérieure et d'au moins 1,5 m au-dessous dq la
suffface inférieure. La structure d'essai est entourée par des planches en bois se, prolongeant
d'epviron 0,2 m sous sa surface inférieure.

Si les instructions d'installation permettent I'utilisation de planches en gypsgtomme maténiau
de [recouvrement, un essai additionnel est effectué avec ce matériau.

Les unités chauffantes destinées a étre installées dans un plafond ymétallique sont installg¢es
conformément aux instructions.

11)2.102 Neuf unités chauffantes modulaires soht‘“/installées conformément aux
instructions. Elles sont disposées dans une matrice trois¢cpar trois, lI'unité chauffante souniise
a dssai étant située au centre, comme le montre la Figure 102. Cependant, si une dimensjon
de|la matrice est inférieure a 1,8 m, des unités chauffantes supplémentaires sont installées.
Lalface supérieure de la matrice est totalement.couverte d'une couche d'isolant thermique|de
soite que la résistance thermique totale au-dessus des films souples chauffants $oit
d'epviron 5 m2K/W. L'isolant est mis en place~de maniére & étre en contact parfait avec |les
facles supérieures des unités chauffantes

La|structure d'essai est suspendue .d€ maniere a laisser un espace d'une hauteur d'envifon
0,3 m au-dessus de sa face supérieure et d'au moins 1,5 m au-dessous de sa surface
inf¢rieure. La structure d'essai 'est entourée de planches de bois se prolongeant d'envifon
0,2 m sous sa face inférieure efjusqu'au plafond de la piece.

11)2.103 Les unités chauffantes destinées a étre installées dans un plancher en bois spnt
placées dans une structure d'essai, comme le montre la Figure 103. Les unités chauffanfes
degtinées a étre installées au-dessus d'un plancher en bois sont placées dans une structure
d'essai, comme,le-montre la Figure 107. Une zone d'une superficie supérieure ou égal¢ a
4 m?, dont la-ptus petite dimension est supérieure ou égale a 2 m, est couverte d'au mdins
trols unités~chauffantes, I'unité soumise a essai étant placée au milieu. Un isolant thermique
ayant une-résistance thermique d'environ 5 m2K/W est situé sous les unités chauffantes.
Les unités chauffantes sont installées conformément aux instructions d'installation, |en
attfrant/I'attention sur I'emplacement dans lequel elles peuvent étre situées sous des parlies
de —structures—emnmr—bois teffes que feserntretoises. La face superieure de fa structure—est
couverte du plancher le plus défavorable du point de vue de la résistance thermique totale
conformément aux instructions d'installation, un espace étant maintenu comme le montrent
les figures, si les instructions le spécifient.

Deux espaces libres sont ménagés autour de la structure d'essai, I'un d'au moins 0,1 m
au-dessous de sa face inférieure et I'autre d'au moins 1,5 m au-dessus de sa face supérieure.
La structure d'essai est entourée de planches de bois se prolongeant d'au moins 1 m au-
dessus de sa face supérieure.

Une piéce d'isolant thermique ayant une résistance thermique d'environ 1,25 m2K/W est
placée sur le plancher en travers des unités chauffantes, en leur centre, comme le montrent
les Figures 103 et 107. 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 matériau
similaire sont placées comme le montre la Figure 104. Les unités chauffantes destinées a
étre installées au-dessus d'un plancher en béton ou en matériau similaire sont placées
comme le montre la Figure 108. 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 égale ou supérieure a 4 m2, dont la plus petite
dimension est supérieure ou égale a 2 m, est couverte d'au moins trois unités chauffantes,
l'unité en essai étant placée au milieu. Un isolant thermique ayant une résistance thermique
d'environ 2,5 m2K/W est situé sous les unités chauffantes. Pour les unités chauffantes
dest/nees a étre installées dans le béton ou dans un mater/au SIm/la/re l/so/ant therm/que est

Les unités chauffantes sont couvertes de la couche supplémentaire si les instructiony le
spegcifient. Elles sont ensuite couvertes d'une couche de béton d'environ 40 mm d'épaissgur
ou|de I'épaisseur indiquée dans les instructions, suivant la valeur la plus élevées Au lieu|de
coyler du béton, la couche de béton peut étre constituée par des dalles de 40 amm d'épaisseur
domt les dimensions minimales sont de 500 mm x 500 mm, les espaces entre, 1es dalles éfjant
remplis avec du sable sec. 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 chauffantes destinées a étre installées sur un sol en béton. UYne
grife est incluse dans le dispositif d'essai si cela est spécifié. Le ‘plancher est recouvert|du
maltériau de revétement de sol le plus défavorable indiqué dansdes instructions d'installatipn.
Unlespace libre d'au moins 1,5 m est ménagé au-dessus du sol;

L'igolation thermique peut étre utilisée a la place pour représenter le matériau de revétemient
de|sol le plus défavorable.

Unk piéce d'isolant thermique ayant une résistance thermique d'environ 1,25 m2K/W lest
placée sur le plancher en travers des unités chauffantes, en leur centre, comme le montrent
les| Figures 104 et 108. Sa longueur est de>0,8 m et sa largeur est égale a celle de l'unité
chauffante.

Unge partie de I'épaisseur de béton~peut étre remplacée par du sable a condition que la
régistance thermique soit maintenue.

Le§ espaces dans le sol et entre les dalles de béton doivent étre réduits le plus possible.

Afih de mesurer I'échaltiffement le plus élevé, il peut étre nécessaire de répéter l'essai aveg le
maytériau de recouviement ayant I'épaisseur minimale spécifiée dans les instructions.

Les unités chauffantes destinées a étre installées dans des planchers métalliques spnt
installées conformément aux instructions.

11)2.104) Les unités chauffantes séparées, destinées a chauffer un plancher en bois ef le
plafonid qui est au-dessous de lui, sont installées dans une structure d'essai comme le morjtre
la Figure T05, conformément aux instructions. Une zone dau moins 4 m+ dont la plus petite
dimension est d'au moins 2,0 m est couverte de deux ensembles d'au moins trois unités
chauffantes séparées par l'isolant thermique. Les unités chauffantes en essai sont placées
au milieu, l'une au-dessus de l'autre. L'isolant a une résistance thermique d'environ
1,45 m2K/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.

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 le montre la Figure 110. Une
zone d'une superficie supérieure ou égale a 4 m?2, dont la plus petite dimension est
supérieure ou égale a 2 m, est couverte d'au moins trois unités chauffantes, I'unité soumise
a essai étant placée au milieu. Les unités chauffantes sont installées conformément aux
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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
chauffante est totalement couvert par une couche d'isolant thermique ayant une résistance
thermique d'environ 5 m2K/W, maintenue contre |'unité chauffante conformément aux
instructions d'installation.

Un matériau de recouvrement est ajouté, méme sur le cé6té du mur sans unité chauffante. |/
nel|doit y avoir aucun espace entre le materiau de recouvrement et I'isolant thermique.

La|structure d'essai est placée de maniére a ce qu'il existe un espace d'une largeur d'envifon
0,3 m a partir de sa surface non chauffée et d'au moins 1,5 m a partir de la surface’a chauffer.
La| structure d'essai est entourée par des planches en bois dépassant Je ynatériau |de
redouvrement d'environ 0,2 m.

Unk piéce d'isolant thermique ayant une résistance thermique d'environ 1,25 m2K/W lest
placée contre le mur en direction de la piece, en travers des unités) chauffantes, en |
centre, comme le montre la Figure 110. Sa longueur est de 0,8 m*et sa largeur est égal

celle de l'unité chauffante.

WO
o §

Si les instructions d'installation permettent I'utilisation de plamches en gypse comme maténiau
de recouvrement, un essai additionnel est effectué avec e matériau.

Les unités chauffantes destinées a étre installées/dans un mur métallique sont installg¢es
conformément aux instructions.

11)2.106 Les unités chauffantes séparéeSidestinées a chauffer les deux cétés d'un murlen
bois sont installées dans une structure d'éssai comme le montre la Figure 111, conformémpnt
aux instructions. Une zone d'au moins:*4 m?2, dont la plus petite dimension est d'au mdins
2,0 m, est couverte de deux ensembles d'au moins trois unités chauffantes séparées parlun
isolant thermique. Les unités chauffantes soumises a essai sont placées au milieu, I'ung a
l'ogposé de l'autre. L'isolant a, une résistance thermique d'environ 1,45 m2K/W, sauf si {yne
valeur inférieure est spécifiée_dans les instructions. La structure d'essai est entourée par ges
planches en bois dépassantfe matériau de recouvrement d'environ 0,2 m. Les autres détails
conpcernant la disposition_sont spécifiés en 11.2.101 et 11.2.103 pour les constructions|en
bois.

Unk piéce d'isolant’thermique ayant une résistance thermique d'environ 0,9 m2K/W est pla¢ée
contre I'un des“murs, en travers des unités chauffantes, en leur centre, comme le montrg la
Figure 111¢Sa longueur est de 0,8 m et sa largeur est égale a celle de I'unité chauffante.

112407 Les unités chauffantes destinées a étre installées dans un mur en béton oulen
maleriau similaire sont placées comme le montre la Figure 112. Les unités chauffanfes
destinées a étre installées contre un mur en béton ou en matériau similaire sont placées
comme le montre la Figure 113. Les unités chauffantes sont installées conformément aux
instructions d'installation, tout isolant électrique supplémentaire spécifié étant placé contre
elles. Une zone d'une superficie égale ou supérieure @ 4 m2, dont la plus petite dimension est
supérieure ou égale a 2 m, est couverte d'au moins trois unités chauffantes, I'unité en 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 un matériau similaire, l'isolant thermique est
supporté par un panneau de contre-plaqué peint en noir mat d'environ 20 mm d'épaisseur.
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Les unités chauffantes sont couvertes de la couche supplémentaire si les instructions le
spécifient. Elles sont ensuite couvertes d'une couche de béton d'environ 40 mm d'épaisseur
ou de I'épaisseur indiquée dans les instructions, suivant la valeur la plus élevée. Au lieu de
couler du béton, la couche de béton peut étre constituée par des dalles de 40 mm d'épaisseur
dont les dimensions minimales sont de 500 mm x 500 mm, les espaces entre les dalles étant
remplis de béton fin. Si I'unité chauffante est prévue pour une application de chauffage a
accumulation, |'épaisseur du béton est portée a 80 mm. La couche de béton n'est pas
appliquée pour les unités chauffantes destinées a étre installées contre un mur en béton.
Une grille est incluse dans le dispositif d'essai si cela est spécifié. Le mur est recouvert du
matériau de revétement de sol le plus défavorable indiqué dans les instructions d'installation.

Un
en

Les

1

Les
de

Les
fon

r I

ourée par des planches en bois dépassant le matériau de recouvrement d'environ 0,2 m

espaces dans le mur et entre les dalles de béton doivent étre réduits le plus poessible.

{7 Remplacement:

unités chauffantes sont mises en fonctionnement jusqu'a établisseément des conditi
régime.

unités chauffantes pour les applications de chauffage azaccumulation sont mises
ctionnement comme spécifié pour les conditions de fonctionnement normal ou jusqu

est

DNS

en
‘au

premier fonctionnement du dispositif de commande de charge,Si celui-ci intervient en premier.
118 Addition:
Les échauffements des surfaces ne doivent pas dépasser les valeurs indiquées dang le
Tableau 101.
Tableau 101 — Limites'des échauffements des surfaces
Echauffement
Partie
K

Syrface du plancher, 5 cm a I'extérieur du bord de la piece d'isolant thermique 224

Syrfaces en bois de la structure d'essai 60

Sirface du film souple chauffant et de I'isolation électrique supplémentaire ° -

a8 | Pour les applications’ de chauffage a accumulation, I'échauffement peut atteindre 4 K de plus pendgnt

une durée ne dépassant pas 3 h.

Aucune limited'échauffement n'est spécifiée. Cependant la température doit étre déterminée afin q
d'autres eSsais de cette norme puissent étre effectués.

12

Vacant

13

L'a

13.

Courant de fuite et rigidité diélectrique a la température de régime
rticle de la Partie 1 est applicable avec les exceptions suivantes.

1 Addition:

Les unités chauffantes sont installées, ainsi que cela est spécifié en 11.2, le matériau de
recouvrement le plus défavorable relativement aux caractéristiques de son isolation électrique

éta

Le

nt utilisé.

béton doit étre complétement sec avant l'essai.
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13.2 Addition:

La valeur spécifiée pour les appareils de classe 0 s'applique aux unités chauffantes ne
possédant qu'une isolation principale.

La valeur spécifiée pour les appareils de classe Il s'applique aux unités chauffantes
destinées a étre installées sur une surface conductrice ou recouvertes par du béton ou un
matériau similaire.

Si A A Cl v i il 4 A v @ | vAY A 4
pait du béton ou un matériau similaire, toute isolation électrique supplémentaire spécifiée
dans les instructions est mise en place.

Legs grilles et les écrans des fils chauffants isolés sont déconnectés de la terre.

La|feuille métallique est placée sur des surfaces accessibles. Elle est raccordée au support
méﬁallique du dispositif d'essai lors de I'essai des unités chauffantes modulaires. La felille
meéftallique n'est pas mise en contact avec les bornes de grilles ou d'éecrans des fils chauffants
isolés.

133 Modification:

L'elssai est effectué directement sur une wunité e¢hauffante et |['isolant électrique
supplémentaire. La tension d'essai est appliquée ‘aprés que ces éléments ont pgté
conditionnés pendant une période de 1 h a la température déterminée pendant l'essail|de
I'Anticle 11.

14| Surtensions transitoires

L'article de la Partie 1 est applicable.

15| Résistance a I'humidité

L'article de la Partie 1 est'applicable avec les exceptions suivantes.
1511 Addition:

L'ejssai est effectué directement sur une unité chauffante.

1501.1 Addition:

Les unités chauffantes de degré IPX7 sont immergées pendant 72 h.

15.1.2 Remplacement:

Les unités chauffantes, autres que IPX7, sont placées horizontalement sur un support
perforé conformément a I'lEC 60529, en tenant compte du marquage concernant leur sens
d'installation. Si ce dernier ne fait pas I'objet d'un marquage, elles sont soumises a essai dans
les deux sens.

15.3 Modification:

L'essai est effectué directement sur une unité chauffante et I'isolant électrique
supplémentaire.
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