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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-106: Particular requirements for heated carpets and for heating

21

units for room heating installed under removable floor coverings

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatio

in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repo

preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
may participate in this preparatory work. International, governmental and non-goveramental organizations liais
with the IEC also participate in this preparation. IEC collaborates closely with the’' International Organization

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

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are ‘made to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for §
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in theirnational and regional publications. Any divergence betwdg
any IEC Publication and the corresponding national’or regional publication shall be clearly indicated in the latf

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conforni
assessment services and, in some areas,saccess to IEC marks of conformity. IEC is not responsible for 3
services carried out by independent certification bodies.

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

No liability shall attach to IEC orlits directors, employees, servants or agents including individual experts g
members of its technical commitiees and IEC National Committees for any personal injury, property damage
other damage of any natufe ywhatsoever, whether direct or indirect, or for costs (including legal fees) &
expenses arising out of .th€” publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

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

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of pat
rights. IEC<shall not be held responsible for identifying any or all such patent rights.

c

tht previous edition IEC 60335-2-106:2007. A vertical bar appears in the margin wherever

is redline version of the official IEC Standard allows the user to identify the changes made

Standardization (ISO) in accordance with conditions determined by agreement)between the two organizations.

ng
hal

co-operation on all questions concerning standardization in the electrical and electronic(fields. To this end gnd

ts,

Publicly Available Specifications (PAS) and Guides (hereafter referred to as “EC Publication(s)”). THeir

ith
ng
for
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all
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EC
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ange has been made. Additions are in green text, deletions are in strikethrough red text.
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IEC 60335-2-106 has been prepared by IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This second edition cancels and replaces the first edition published in 2007. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) the text has been aligned with IEC 60335-1:2020;

b)| some notes have been converted to normative text (Clause 1, 5.2, 5.3, 5.6, 7.12.1, 74(
10.1, 18.101.1, 18.101.2, 18.102.5, 19.1, 19.103, 21.1, 21.104, 21.105, 30.102);

c)| requirements for portable heated carpets have been added (Clause 1, 5.2, 5.5, 6.\, 6.2, 7{1,
7.6,7.12,7.14,7.101, 11.8,15.1, 15.101, 16.1, 16.2, 16.3, 19.101, 19.102. 19103, 21.1(Q5,
21.106, 24.1.5, 24.2, 29.3);

d)| requirements for washable portable heated carpets have been added (5.3, 7.1, 7.6, 7.12,
7.14);

e)| the test of 30.102 has been updated.

—_

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

Draft Report.on”yoting

61/6369/FDIS 61/6419/RVD

FUll information on the voting for its approval canbe found in the report on voting indicated|in

th¢ above table.
THhe language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed|in
acicordance with ISO/IEC Directives; Part 1 and ISO/IEC Directives, IEC Supplement, availaljle
at[www.iec.ch/members_expertsirefdocs. The main document types developed by IEC dre
described in greater detail atewww.iec.ch/standardsdev/publications.

A llist of all parts in the IEC 60335 series, published under the general title Household anpd
similar electrical appfiances — Safety, can be found on the IEC website.

THis Part 2 is\\to be used in conjunction with the latest edition of IEC 60335-1 and |its
amendments)unless that edition precludes it; in that case, the latest edition that does not
preclude it is'used. It was established on the basis of the sixth edition (2020) of that standard.

NQTE 1~When "Part 1" 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 heated carpets and for
heating units for room heating installed under removable floor coverings.

When a particular subclause of Part 1 is not mentioned in this Part 2, that subclause applies as

far as is reasonable. When this standard states "addition", "modification”, or "replacement”, the
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.
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NOTE 3 The following print types are used:

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

notes: in small roman type.

21

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

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

Sp
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ecific document. At this date, the document will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

TE 4 The attention of National Committees is drawn to the fact that equipment, manufacturers and test

ch to make products in accordance with the new requirements and to equip themselves for conducting ne
ised tests.

the recommendation of the committee that the content of this publication/be adopted for implementation nationd
earlier than 12 months or later than 36 months from the date of publication.

e following differences exist in the countries indicated-below.

6.1: Class Il heating units only are allowed (Finland).

ng

anizations may need a transitional period following publication of a new, amended or revised IEC publicatior] in

or

y

g
g

MPORTANT — The "colour inside" logo_on-the cover page of this document indicates that |i

ontains colours which are considered“to be useful for the correct understanding of if
ontents. Users should therefore print'this document using a colour printer.

7]
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INTRODUCTION

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

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

be

accessed via TC 61 supporting documents on the IEC website

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

TH

ngt constitute a replacement for the normative text in this standard.

TH
as

use taking into account the manufacturer's instructions. It also covers abnormal.situations th
Cﬂn be expected in practice and takes into account the way in which) electromagne

p

TH
is
Hg

If an appliance within the scope of this standard also inéorporates functions that are cover

byl
fa

acicount.

When a Part 2 standard does not include additional requirements to cover hazards dealt w

in
Nd

no
redg

Th

precedence over horizontal,and generic standards covering the same subject.

NG
co

pa

for

is information is given for the convenience of users of this International Standard and_do

is standard recognizes the internationally accepted level of protection against h@azards su

ch

electrical, mechanical, thermal, fire and radiation of appliances when operated-as in normal

enomena can affect the safe operation of appliances.

is standard takes into account the requirements of IEC 60364 asfapPas possible so that thg
compatibility with the wiring rules when the appliance is conngcted to the supply main
wever, national wiring rules may differ.

another Part 2 of IEC 60335, the relevant Part 2 is applied to each function separately,
as is reasonable. If applicable, the influence of‘one function on the other is taken in

Part 1, Part 1 applies.

TE 1 This means that the technical committees responsible for the Part 2 standards have determined that i
necessary to specify particular requirements for the appliance in question over and above the geng
uirements.

is standard is a product. family standard dealing with the safety of appliances and tak

TE 2 Horizontal-and<gehericstandards publications, basic safety publications and group safety publicati
ering a hazard are_not applicable since they have been taken into consideration when developing the general 3

ticular requirements ffor the IEC 60335 series of standards. Eepe*ample—wpthe%ase@ﬂempepa%m&mqa#ane

surfaces—on-man\ annllgnnne ageneric-standards—such-as 1SS0 13732-1 for hot-surfa ces—are ta

b

at
c

as
to

is
ral

es

ns
nd

e
H

An
(of0)
h4

uuuuu L3P g HoaaS,—Std S

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

to
to

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

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

IEC standards published by TC 59 concerning methods of measuring performance;
CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions;
CISPR 14-2 concerning electromagnetic immunity;

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

Part 2-106: Particular requirements for heated carpets and for heating
units for room heating installed under removable floor coverings

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

THhis part of IEC 60335 deals with the safety of

— | portable heated carpets;
— | heated carpets and similar appliances;
— | heating units to heat the room in which they are located and)that are intended to pe

installed directly under-a—floor—covering—that-is-itself-intendad,to-beremovable materials

used as a removable floor covering such as carpet, cushion“inyl, or loose laid laminate,

their rated voltage being not more than 250 V for single-phasé installations and 480 V for otHer
ingtallations, including direct current (DC) supplied appliances.

NATE 101 Exam
T H=—1d+ =Xah

hinate-

lan)
NGTE- 102 Attention is drawn to the fact that

— | in many countries different wiring rules-apply;

— | for appliances intended to be used in vehicles or on board ships or aircraft, additional
requirements-may can be necessary;

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

NgTE103—This standard does not apply to

— | appliances intended exclusively for industrial purposes;

— | appliancestintended to be used in locations where special conditions prevail, such as the
presence‘of a corrosive or explosive atmosphere (dust, vapour or gas);

— | blankets, pads and similar flexible heating appliances (IEC 60335-2-17);

— | h€ated mats and foot warmers with an area not exceeding 0,5 m2 (IEC 60335-2-81);

— flexible sheet heating systems permanently incorporated in the floor of the building structure
(IEC 60335-2-96);

— flexible heating elements incorporated in other appliances;

— battery-operated appliances.
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2 Normative references
This clause of Part 1 is applicable except as follows.
Addition:

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

1:

4
|IEC60882-12002/AMD 22013~

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

3. Definitions relating to physical characteristics

3.1.9 Addition Replacement:
operation of the appliance under the following conditions:

hedating units are installed under a layer of material having a thermal resistance
approximately 0,1 m2 - K/W. Heating units, the current of which can vary depending on t
length of the heating element, and those that can supply other heating units are loaded so th
th¢ current marked on the heating element flows through’the heating unit.

3.9 Definitions relating to types of appliancées

3.9.101
hegating unit
ating element equipped with means for\¢connection to the supply

cantrolled appliance

appliance incorporating means in the flexible part for sensing the changes in temperature wh
the appliance is gperated under normal operation, thus automatically controlling the avera
power input

.5.104
heated carpet

of
he
at

ge

applidnce having an area exceeding 0,5 m2 on which the user's feet or body are placed in ord

er

to warnmthrem

3.6 Definitions relating to parts of an appliance

3.4036.101

electrode

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

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

ng
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3.4046.102

flexible part
all layers of material forming the permanent enclosure of the appliance together with the heating
element, thermostats and all other current-carrying parts contained within it, which are

int

ended to be under or part of the floor covering

Note 1 to entry: The flexible part may be provided with a detachable cover.

4

General requirement

Th

Th
5.1
Fa

Fa
un
re

Fa

wi
Cl

5.

If |

.3 Addition:

is clause of Part 1 is applicable.

General conditions for the tests
is clause of Part 1 is applicable except as follows.
P Addition:
r laminated heated carpets, an additional appliance is required'for the tests of 22.103.

r heating units, two additional appliances are required for the test of 18.102. For heati
its with deposited film or printed circuit heating elements, two additional appliances &
uired for the test of 21.102.

r heated carpets that incorporate a wear indicator,/such as a colour change, special samp
th the textile layer worn or removed to expose the indicator are required for the tests
auses 11, 13, 18 and Subclauses 19.2, 19.404, 21.101, 21.102, 21.103 and 21.104.

ITE 1014—The tests of 21.101 and 21.104.may be carried out on separate appliances.

15 m length of heating element ol\internal wiring is required for the tests of 21.105.

ITE101—The test of 21:107 may be carried out in conjunction with the conditioning in 18.102

bshable portabtée-heated carpets are laundered twice in accordance with the instructio
fore testing is _Started.

b Addjtjon:

9
re

es
of

2.

or

boltable heated carpets are provided with a detachable cover, tests are carried out with

wil

hout this covaer whichagvar is thg maoost yunfavourahlg
HOLHH Yol Ao ever4StHietn YO HHE0+6-

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.

NoTE104+—For electronic controls, it may be necessary to render the sensing elements
inoperative instead of short circuiting the thermostat.
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5.10 Addition:

For heating units that are cut to measure, the tests are carried out after connecting the supply
leads and protecting the edges in accordance with the instructions.

6

Th

Classification

is clause of Part 1 is applicable except as follows.

6.

If

Pq

6.]

Heating units and other floor mounted parts shall be at least IPX7.

Heated carpets, other than portable heated carpets, and similar appliances shall be IPX7.

NG
CQo

In

He
at
in

Heating units Shall be marked with their maximum current if

Addition:
b heating unit is classified, the relevant requirements apply.
rtable heated carpets shall be class Il or Ill.

P Addition:

ITE104—This requirement does not apply to the plug for appliances connected via a supp
rd fitted with a plug or to wall-mounted controls.

Marking and instructions
is clause of Part 1 is applicable except.as-follows.
Modification:
stead of the marking of rated power input or rated current, the following applies:

ating units shall be marked with their rated power input and the maximum rated curre
20 °C. Heating units that can be cut to measure shall be marked with their rated pow
but per metre length:

the current can vary depending on the length of the heating unit; or
othersheating units can be supplied through them.

Af

means of identifiation of the control.

plignces with de hable contro

Addition:

nt
er

Heating units shall be marked with the indication of orientation, unless they are symmetrical.

The marking shall be repeated at least once every 0,5 m of the heating element or on each

se

ction that can be cut to form a heating unit.

Heating units that can be cut to measure and have to be cut at specified places shall be marked
appropriately.
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Heating units intended to be installed only above a floor of concrete or similar material shall
be permanently marked with the substance of the following:

In order to avoid a fire hazard, this heating unit is to be installed only above a floor of
concrete or similar material.

Flexible parts of the portable heated carpets shall be marked with the symbol ISO 7000-3114
(2011-10) and the symbol ISO 7000-3124 (2011-10) or the substance of the following:

Do not dry clean. Do not bleach.

Infaddition, portable heated carpets not intended to be washed shall be marked with\the
symbol ISO 7000-3123 (2011-10) or the substance of the following:

Do not wash.

7.6 Addition:

[symbol ISO 7000-3114 (2011-10)] Do not dry clean
[symbol ISO 7000-3123 (2011-10)] Do not wash
[symbol ISO 7000-3124\(2011-10)] Do not bleach

7.12 Addition:

THe instructions shall gontain the substance of the following:
This appliance is“for indoor use only.

Fdr heated carpets that incorporate a wear indicator such as a colour change, the instructions
shiall clearlyyexplain the purpose of the indicator and the action to be taken when it becomgs
vigible.

THeNstructions for portable heated carpets shall contain the substance of the following:

Portable heated carpets should not be used if there are signs of damage.
Portable heated carpets should not be used for warming animals.
The instructions for portable heated carpets shall give details regarding laundering or

cleaning. If symbol ISO 7000-3114 (2011-10), symbol ISO 7000-3123 (2011-10) or symbol
ISO 7000-3124 (2011-10) are used, their meaning shall be explained.

The instructions for portable heated carpets shall state that the appliance shall be repaired or
replaced if the cover is worn. They shall explain how such wear can be observed.
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Modification:

The instructions concerning persons (including children) with reduced physical, sensory or
mental capabilities or lack of experience and knowledge and children playing with the appliance
are not required.

7.12.1 Addition:

a)]
b

In sh&lions shall include the following:

— explanation of the markings, if necessary;

— a statement that heating units have to be separated from other heat sources;

— a statement that the heating unit is not to be installed on irregular surfaces;

— a statement that the heating unit is to be installed with the correct orientation if applicable;

— a statement that the installation is to be in accordance with the national wiring rules; and

— a recommendation that the heating units are to be supplied through a residual current
device (RCD) having a rated residual operating current not exceeding 30 mA.

Instructions shall include the following information for installing the heating units:

— precautions to be taken to avoid damage during installation;
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avpid a hazard.

2,5 mm.

Th

Th
af

Th

material shall be visible'during installation.

7.

shill be provided for each installation{see7#424%} giving:

.14 Addition:

e height of the lettering of the marking for heating units intended to be installed only abo
loor of concrete or similar material shall be at least 20 mm.
.15 Addition:
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dimensions and distances to be taken into account;
description of the fixing areas of the heating unit;

guidance on how to avoid damage to a heating unit and its terminations due to relative

movement after installation;
the lowest ambient temperature at which heating units may be installed;
the minimum radius for bending the heating element, if applicable;

precautions to be taken to avoid creasing the heating element;

leads, if applicable;

the maximum current allowed to flow through one heating unit when other heating™dn
are supplied through it or when the current can vary depending on its length;

list of controls that are necessary to ensure compliance with the standard(ine€luding t
statement that the appliance must only be used in conjunction with these.controls as th
form part of the overheating protection system, unless they are incorporated-into the heati
unit; and

specification of any adhesive to be used.

2.101 The instructions for heating units that can be cut tormeasure shall state that t

tallation work is only to be carried out by the manufacturer ‘on’its service agent in order

e height of the lettering on the flexible part of {fevportable heated carpets shall be at lea

e height of the symbols shown in the Addition to 7.6 shall be at least 5 mm.

e marking for heating units intended to be installed only above a floor of concrete or simi

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

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

he
=24
ng

he
to

st

ar

4%
o

~Tated power input, and

where the heating units are installed.

It shall state the substance of the following:

do not restrict the thermal emission of the heated floor;
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— do not use fixing materials other than those recommended,;
— do not insert nails or screws;

— this label is to be fixed adjacent to the distribution board.

Compliance is checked by inspection.

8 Protection against access to live parts

T o olacn Af Dort 4 10 o linahla
o CToo ot oOT T art - 1o apPpPrmecaioTe:

9 | Starting of motor-operated appliances

THis clause of Part 1 is not applicable.

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

NgTE10+—The requirement also applies to the rated power input per metre length of heatipg
el¢ments of the heating units.

10.101 The power input of appliances having ‘heating units incorporating PTC heating
elements shall significantly decrease with an.increase in temperature.

Campliance is checked by the following test.

The appliance is supplied at rated voltage and operated under normal operation. The power
input shall have decreased by at{least 50 % from the initial value when steady conditions gre
established, any control operating during this period being short-circuited.

11 Heating
This clause of Part,4’is applicable except as follows.
11.1 Additioh:

The tests are carried out in a room that is maintained at an ambient temperature of 20 °C + 2 {C.

11.2 Replacement:

Heating units intended to be installed only above a floor of concrete or similar material are
positioned in accordance with 11.2.103. Other heating units and heated carpets are installed
on top of the floor and are positioned in accordance with 11.2.102.

If a modular heating unit is provided with a thermostat having a separate floor sensor, the
sensor is located on one of the adjacent heating units

— on the centreline, or

— as per manufacturer's instructions,
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but 300 mm + 50 mm outside the area of the thermal insulation and at least 300 mm from the
edges of the test floor.

For other heating units provided with a thermostat having a separate floor sensor, the sensor
is located on

— the centreline of the heating unit, or

— as per manufacturer's instructions,

but 300 mm * 50 mm outside the area of the thermal insulation and at least 300 mm from the
edges of the test floor.

11.2.101 Multiple heating units are installed in accordance with the instructions for
installation. They are arranged in a matrix, the heating unit under test being located in the
centre.

11.2.102 The appliance is placed on the test floor as shown in Figurent@1 and a layer|of

thermal insulation having a thermal resistance of approximately 5 m2 - K/W is placed beneath
the surface of the test floor.

The test floor has a free space of at least 1,5 m above its upper;surface.

~

A | piece of thermal blocking insulation having a therfpal resistance of approximately
1,25 m2 - K/W is placed on the floor centrally across the heating units, as shown in Figure 1Q1.
THe insulation has a length of 0,8 m and a width

— | of 0,8 m, for heated carpets;
— | equal to that of the heating unit, for heating units.

NQTE In order to measure the highest temperature rise of the floor, it-may can be necessary to repeat the test with
thg covering material having the minimum thickness specified in the instructions.

11.2.103 Heating units intended \to” be installed only above a floor of concrete or similar
material are placed on a test floor-as shown in Figure 102. Thermal insulation having a thermal
resistance of approximately 2,5 m? - K/W is located under the heating units. A layer of concrate
at|least 40 mm thick supports_the thermal insulation. Instead of pouring concrete, the concregte
layer may consist of (concrete slabs 40 mm thick and having dimensions at legst
500 mm x 500 mm, the gaps between the slabs being filled with dry sand.

The test floor has afree space of at least 1,5 m above its upper surface.

A | piece of\‘thermal blocking insulation having a thermal resistance of approximately
1,05 m2 ~K/MW is placed on the floor centrally across the heating units, as shown in Figure 102.
THe insulation has a length of 0,8 m and a width equal to that of the heating unit.

11-3~ _Adqdition:

The temperature on top of the simulated carpet is measured by thermocouples attached to the
back of a blackened plate of copper or brass, 65 mm x 65 mm x 0,5 mm.

11.4 Addition:

Controlled appliances are operated under normal operation and supplied with the most
unfavourable voltage between 0,94 times and 1,06 times the rated voltage.

11.7 Replacement:
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Appliances are operated until steady conditions are established.
11.8 Addition:

Temperature rises are also measured at the points indicated in Table 101 and shall not exceed
the values specified. The temperature rises at points away from the thermal blocking insulation
shall be measured at least 100 mm from the edges of the thermal blocking insulation.

Table 101 — Maximum temperature rises

Part Temperature rise
K
Top surface of the 0,1 m? - K/W thermal insulation layer or heated carpet 22(60)
Wood of the test framework 60°(60)

NOTE The temperature rise limits under the thermal blocking insulation are in brackets:

Fdr portable heated carpets, when polyvinyl chloride is used for jgslating heating elements,
the temperature rise of the insulation shall not exceed 80 K.

12 Void Charging of metal-ion batteries

THis clause of Part 1 is not applicable.

13 Leakage current and electric strength-at operating temperature
THhis clause of Part 1 is applicable exceptias follows.

13.1 Addition:

Appliances are installed as specified in 11.2.

Two sheets of metal foil-of sufficient size to cover the heated area are inserted, one above the
0,] m2 - K/W thermai-insulation layer or heated carpet and one below the appliance, thejse
shieets being electrically connected together. A uniformly distributed load of approximately
35 kg/m? is placed’on the top of the 0,1 m?2 - K/W thermal insulation layer.

The arrangement is shown in Figure 103.

13.2( Addition:

The leakage current is measured between any pole of the supply and the sheets of metal foil.
Screens and other earthing means are disconnected from earth.

Instead of the values specified, the leakage current shall not exceed 1 mA/m?Z.

NOTE 101 If the total leakage current is above 10 mA, special installation in accordance with national wiring rules
may can be required.

NOTE 102 The major part of the leakage current with these appliances is usually capacitive leakage.

13.3 Modification:

For the flexible part, the test voltage is applied between live parts and the metal foil.
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14 Transient overvoltages

Th

is clause of Part 1 is applicable.

15 Moisture resistance

Th

1

is clause of Part 1 is applicable except as follows.

1 Addition:
—t 7

TH
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15.

P

15.101 Addition:
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e test is carried out directly on a heating unit.
rtable heated carpets are also subjected to the test of 15.101.
1.1 Addition:

X7 heating units are immersed for 72 h.

e flexible part of the portable heated carpet is imiiérsed for 1 h in water containi
proximately 1 % NaCl at a temperature of 20 °C + 5 °Ciafter removing detachable parts.

of the flexible part is immersed except:
appliance inlets;

the connections of the heating element or<internal wiring to the appliance inlet.

e appliance shall then withstand the eféctric strength test of 16.3 and inspection shall sh
ht there is no trace of water on insufation that could result in a reduction of clearances
pepage distances below the valugs’specified in Clause 29.

Leakage current and electric strength
is clause of Part 1 is applicable except as follows:
1 Addition:
e tests aréMaot applicable to class Ill portable heated carpets.

.2 Addition:

pw
or

The flexible part of portable heated carpets is tested with the voltage applied between live
parts and an electrode immersed in the saline solutions.

16

.3 Modification:

The flexible part of portable heated carpets is tested with the voltage applied between live
parts and an electrode immersed in the saline solutions. However, when the test is carried out
on portable heated carpets without first carrying out the tests of Clause 15, the flexible part

is

covered with metal foil instead.

Addition:
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After the test, the flexible part of portable heated carpets is thoroughly rinsed in water and
then allowed to dry for at least 24 h at a temperature between 20 °C and 40 °C. During the
drying period, the appliance is stretched in an attempt to regain the original dimensions.

17 Overload protection of transformers and associated circuits

This clause of Part 1 is applicable.

THhis clause of Part 1 is replaced by the following.

18.101 The connections from the heating element to the supply leads and to interconnectipn
leads shall be reliable.

Campliance is checked by the tests of 18.101.1 or 18.101.2 as applicable.

18.101.1 For heating units with deposited film or printed circuit heafihg elements, the heatihg
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 thé-heating unit or to the ratpd
current, as applicable. The voltage drop at each connection,is’measured.

NgTE1+—The length of the heating unit should be as short as possible but not less than 0,5 m.
NgQTE2-The heating unit is not moved after it has been placed in the cabinet.

NgTE-3—If the connections are made by using crimp connectors, the measurement is carried
oyt between the supply lead and the connector and also between the connector and the heatihg
elément. The measuring points are as glose 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 drpp
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 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;

— | &petiod of 20 min, during which the temperature is lowered to approximately 30 °C;

— a Stabpilization period or TU min.

NOTE-4—The temperature in the heating cabinet is measured at a distance of at least 50 mm |
from the heating unit.

NOTE-5 Forced cooling-may can be used. |

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

The voltage drop shall not exceed 22,5 mV or 1,5 times the first value measured, whichever is
lower.
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18.101.2 Portable heated carpets with any detachable cover removed are driven backwards
and forwards over a smooth horizontal roller having a diameter of 25 mm. The appliance is
arranged so that one end hangs vertically over the roller while the full length of the other end
is clamped to the driving means, which moves in a horizontal plane.

A clamp is attached to the end of the vertical part of the appliance over its full length. A mass
of 0,5 kg or equivalent to 3 g/mm of the length of the attached end, whichever is greater, is
attached to the clamp.

The stroke of the driving means is such that the greatest possible area is subjected to flexing.

The driving means is operated at a rate of approximately 125 mm/s for 1 000 cycless The
appliance is then turned through 90° and subjected to a further 1 000 cycles.

NgTFE1+—The test is carried out with the same face of the carpet adjacent to the roller.
NgTE2 A cycle is two movements, one in each direction.

Affer the test, inspection shall show no damage to the extent that comptiance with this standgrd
is mpaired.

18.102 The electrical connections between the resistance material and electrodes of heating
units with deposited film or printed circuit heating elementsshall be reliable.

Campliance 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 subjectéd to the tests of 18.102.1 to 18.102.5.

Affer the tests, the voltage drop of thé)second heating unit, determined at the location whqgre
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
drpp of the first heating unit:

Ingpection shall show.no contact degradation such as pitting under the electrodes or damapge
adjacent to the electrodes.

THe endurance:test is carried out under the conditions of Clause 11 for 1 000 h.

18.102.1%~The heating unit is wound on a cylindrical mandrel having a diameter equal to twice
the minimum radius for bending specified in the instructions for installation and then unwound.
THis\Is repeated with the other face of the heating unit against the mandrel.

The test is carried out three times.

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

18.102.2 Part of the heating unit is held between two hardwood boards 100 mm thick and of
sufficient size to fully cover the width of the heating element. The edges of the boards are
rounded with a radius of 50 mm.

The assembly is placed in an ambient of =5 °C or the lowest ambient temperature specified for
installation, whichever is lower. When the heating element has reached this temperature, its


https://iecnorm.com/api/?name=2e294392601a8820dbd9c1119dbb1843

IEC 60335-2-106:2021 RLV © IEC 2021 -21-

free end is bent over the rounded edges of the boards. It is bent through an angle of 180° and
back to its normal position, in both directions. This bending operation is carried out three times.

18.102.3 The heating unit is placed in a humidity cabinet having a relative humidity of
93 % + 3 % 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.

2 P00 cycles. However, the voltage drop and inspection for damage is not determined.

18.102.5 The heating unit is placed on a horizontal surface and supplied at rated voltage] A
neledle is inserted into the resistance material of the heating element at an anglecofi45° and|at
a flistance of 5 mm from the inside edge of the electrode.

NgFTE+—Any conductive material between the electrode and the resistance material |is
considered to be part of the electrode.

NQTE-2 1 A jig such as that shown in Figure 104-may can be used to locate the needle.

THe voltage (U,,) between the needle and the supply connectjon to the electrode is measurgd.

NQTE-3 2 Compensation for the voltage drop in the electrode itself-is. allowed.

THe voltage drop (AU) at the contact is determined{drom the following formula:

SU,
d

AU &m-

where

U, is the rated voltage of the heating unit;

d | is the distance, in millimetrés, 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.

The voltage drop-is‘determined at the location where bending is applied during the test|of

184.102.2. It is also determined at not less than six other locations and the average value|is
callculated.

NQTE-4 _3%~Fhe location of the test points-may can 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 the
temperature on the surface of the heating element determined during the test of Clause 11.

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

Th

19.

is clause of Part 1 is applicable except as follows.

1 Addition:

Portable heated carpets are subjected to the test of 19.101.

Appliances incorporating a fuse-link or intentionally weak part which ruptures due to a short

cif

NG
19

M

un

cult during the test of 19.101 are also subjected to the test of 19.102.

ITE101—Fuse-links which are incorporated in an appliance for compliance with 1901 a
.102 are not subjected to the tests of 19.12.

bdification:

less otherwise specified, the appliance is supplied with a voltage

between 0,9 times and 1,1 times the rated voltage, for controed appliances;

nd

— | resulting in a power input between 0,85 times and 1,24 times-the rated power input, for
other appliances.
19.2 Addition:
The thermal resistance of the thermal blocking insulation placed on the floor is increased|to
approximately 2,9 m? - K/W and it is placed in thé4most unfavourable position.
19.6 Not applicable.
19.13 Addition Modification:
Add to Table 9:
Part Temperature rise
K
Tobp surface of the 0,1 m%Y'K/W thermal insulation layer or heated carpet, 60
uhder the thermal blocking insulation
Wood of the test framework 120
19.101-“Portable heated carpets are folded at the most unfavourable place with a thrge-

th

in

Figture 105. The upper sheet of thermal insulation as defined in 3.1.9 and having dimensio

ckness fold. The fold is 40 mm wide, 400 mm long and is fanned out at the ends, as shoTzn

S

300 mm x 450 mm x 36 mm is placed on the folded heating unit at the most unfavourable
location.

The temperature rise of the flexible part in contact with the thermal insulation shall not exceed
130 K. For controlled appliances and for other appliances, the temperature rise shall not
exceed 130 K. The temperature rise of the insulation of heating elements shall not exceed
145 K.

19

.102 /f compliance with 19.101 depends on the rupturing of a fuse-link or intentionally we

ak

part, the test is repeated with the flexible part arranged as specified but with the point of
maximum impedance of the protection circuit included in the most unfavourable part of the fold.
The appliance is supplied with a voltage at the lower limit of the range specified in 19.1.
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19.103 Portable heated carpets incorporating heating elements or internal wiring consisting
of stranded conductors shall not attain excessive temperatures in normal use if one or more
strands are broken.

NOoFE—Any unsheathed core of a flexible cord within the flexible part and which extends more
than 100 mm from the cord anchorage is considered to be internal wiring.

Compliance is checked by the tests of 19.103.1 to 19.103.3 as appropriate or by assessment

of

the protection system.
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151;103.1 If internal wiring or heating elements do not have integral insulation and~ha

ividual strands which are not electrically insulated from each other, the enclosure “of
xible part is opened at the most unfavourable place and a short length of the bare,conduc
exposed. All but one of the strands are cut and folded back to leave a gap of approximats
mm. The enclosure is then closed and the appliance operated under normalyoperation

0.

he single strand ruptures before any damage occurs, the test is repeated with the number|
cut strands increased to the minimum necessary to prevent rupturing;

fer the test, there shall be no scorching of the enclosure or of ahy material in contact with {
cut strands.

.103.2 [f internal wiring or heating elements have integral insulation and individual stran
ich are not electrically insulated from each other, the enclosure of the flexible part is open
the most unfavourable place and a short length_of the insulated conductor is exposed.
hgle identical strand 100 mm long is wrapped. fot one complete turn around the insulation
b conductor, the ends of the turn being spaced*1 mm apart.

e strand is connected in series with thé conductor, the enclosure is then closed and {
pliance operated under normal operation for 4 h.

he single strand ruptures before, any damage occurs, the test is repeated with the number|
ands increased to the minimum necessary to prevent rupturing.

fer the test, there shall\bé no damage to the insulation of the conductor or to other matern
the flexible part.

TE A slight indentation of the insulation of the conductor is neglected.

.103.3 If-internal wiring or heating elements have individual strands which are electrica
bulated from each other, the wiring or heating element is disconnected from its terminals,
U voltage of approximately 500 V is applied for 1 min between any two strands.
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e‘insulation resistance is measured and shall not be less than

0,1 MQ, for class Ill appliances;
1 MQ, for other appliances.

20 Stability and mechanical hazards

This clause of Part 1 is not applicable.

21

Mechanical strength

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

NoTE104+—Normal use includes transportation and installation.

The blows are only applied to rigid parts of the appliance.

Heating units are subjected to the tests of 21.101 and 21.102.

Heating units incorporating insulated wires are also subjected to the tests of 21.103; and

21

Heated carpets, other than portable heated carpets, incorporating insulated wires“are a

Sy
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bjected to the tests of 21.104-and-21-105.

.101 Part of the heating element is held between two hardwood boards 100"mm thick a
sufficient size to fully cover the width of the heating element. The edge.of the boards &
inded with a radius of 50 mm.

e assembly is placed in an ambient of =5 °C or the lowest ambientiemperature specified
btallation, whichever is lower. When the heating element has.teéached this temperature,
e end is bent over the rounded edges of the boards. It is bentthrough an angle of 180° a
ck to its normal position, in both directions. This bending operation is carried out three timg

e heating unit shall then withstand the electric strepgth'test of 16.3 and shall not be damag
such an extent that compliance with this standard-~is. impaired.

.102 Two samples of heating units incorporating deposited film or printed circuit heati
bments are subjected to the following test.

e heating unit is placed on a horizontal steel plate having a smooth surface and the surfa
the heating element is scratched hyymeans of a hardened steel pin, the end of which has
'm of a cone with an angle of 40°~lts tip is rounded with a radius of 0,25 mm £ 0,02 mm. T

d similar floors and 5 N £ 0;5 N for applications in other floors. The scratches are made
hwing the pin along the-surface at a speed of approximately 20 mm/s. The pin is held at
gle of 5° to 10° from the-vertical in the direction of movement.

ree scratches, at least 50 mm apart, are made on both sides of one heating element. Th
b made parallehwith the length of the heating unit and at least 10 mm from one of the edge
e length of the scratches is approximately equal to the width of the heating unit. If the heati

o similar scratches are made across the full width on both sides of the other heating eleme

bment incofporates electrodes, one of the scratches is made along one of the electrodes|
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The heating unit shall then withstand the electric strength test of 16.3.

21.103 A part of the heating unit is placed on a rigid steel plate. A steel rod, 6 mm in diameter
and 20 mm in length with an end radius of 3 mm, is placed across the heating unit so that it is

on

ly in contact in one location.

A force is applied to the rod for 30 s and has a value of 1 000 N.

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

The heating unit shall then withstand the electric strength test of 16.3. If the insulated heating
wire contains more than one conductor, the test for basic insulation is also carried out between
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the conductors and shall not be damaged to such an extent that compliance with this standard
is impaired.

21.104 The heating unit is placed on a fixed hardwood square edge tongue and groove floor
(100 mm x 25 mm) on 600 mm centre supports. The floor boards shall have gaps of 3 mm
between boards. Boards are replaced before the start of each test. If the heating unit is
designed to be installed with underlay, then it shall be installed in accordance with the
manufacturer’s instructions. The heating elements are installed at right angle to the floor
groove. The heating unit is assembled and supported in accordance with the manufacturer's
instructions and is operated under conditions of normal operation.

-~

A canvas sheet of cotton having a weight of 0,24 kg/m2, with 24 x 24 picks per centimetre|is

placed on top of the heating units.

A five-castor chair with the chair and castor mechanism locked with respect tavotation in the
hdrizontal plane is used to submit the heating unit to 2 500 cycles of rotation:

The pitch circle diameter of the castor circle is approximately 260 mm) The diameter of the

castors is approximately 50 mm, their width is approximately 20 mm and their crank distance|is
approximately 32 mm.
Egch cycle comprises rotation of the chair for 3 min in one (direction followed by rotation for

3 min of the chair in the reverse direction. During the test the chair is loaded with a mass so jas
tolgive a total mass, including that of the chair, of 90 kg 1 kg and the chair/castor combinatipn
is jotated at a rate of 15 r/min = 1 r/min.

NgTE—For heating units, other than those supplied with a supply cord and a plug, the cqrd
connection is part of the heating unit.

The test is also applicable to heated carpets, other than portable heated carpets, but withqut
the addition of the canvas sheet.

The tested appliance shall then withstand the electric strength test of 16.3 and shall not pe
ddmaged to such an extent that compliance with this standard is impaired.

21.105 The insulation of_heating elements, earthing conductors and insulated wires of the
pqgrtable heated carpets shall retain adequate flexibility and insulating characteristics
thfoughout the life pthe appliance.

Campliance is.checked by the tests of 21.105.1 and by the tests of 21.105.2 and 21.105.3 when
the insulatio~exceeds

— | a teMmperature rise of 50 K during the test of Clause 11; or

— | &demperature rise of 110 K during the tests of Clause 19.

The tests are carried out on separate samples of the heating element, earthing conductors or
insulated wires.

For the test of 21.105.1, one sample measuring approximately 4 m in length is required. For the
tests of 21.105.2, at least 12 samples are required, each having a length of 300 mm. For the
tests of 21.105.3, at least 12 samples are required, each having a length of 300 mm.

21.105.1 A sample of the heating element, earthing conductor or-internal-wiring insulated wire
is attached to the equipment shown in Figure 106. This equipment has a carrier with two pulleys,
each having a groove with a radius of 4 mm, the diameter at the base of the groove being
25 mm. The pulleys are arranged so that the sample is horizontal where it passes between
them.
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NoTE1+—For samples not having a circular cross-section, the form of the groove in the pulley is
suitably modified in order to accommodate the larger axis of the sample within it.

NOTE2 For conductors such as laminated foils, a 10 mm wide strip cut from the laminate is
used.

The sample is stretched over the pulleys, each end being loaded with a mass of 0,25 kg.
If necessary, the mass at each end is increased in steps of 0,1 kg in order to ensure that the
wires leaving the pulleys are parallel to each other. Restraining clamps are positioned so that
the pull is always applied by the mass in the opposite direction to which the carrier is moving.

The carrier is moved by a means of a chain over a distance of 1 m at a constant speed|of
approximately 0,33 m/s for 1 000 cycles.

NgTE-3—A cycle is two movements, one in each direction.

THe sample shall not break during the test.

NQTE-4 A monitoring current not exceeding 50 mA-may can be passed through thé-sample during the test.

Fdr heating units incorporating PTC heating elements, the power input is measured befgre
arld after the test. The measurement is made with the heating element suspended vertically|in
frge air and supplied at the rated voltage of the appliance.Both measurements are carried qut
at|the same ambient temperature and when the power input has stabilized. The power ingut
shall not increase during the test.

The sample is then immersed in water containing approximately 1 % NaCl. A DC voltage |of
approximately 500 V is applied between the conductor and the saline solution.

THe insulation resistance is measured 1 min after immersion and shall be at least 1 MQ.

21.105.2 The conductors are pulled?out from 12 samples of the heating element, earthipg
conductor or insulated wire. If this is not possible, the insulation is slit longitudinally, the
conductor is removed and the_jnstlation allowed to close.

Sik of the samples are coaditioned by suspending them vertically so that they hang freely in a
heating cabinet at a teqmperature of 125 °C £ 2 °C for 336 h. The samples are removed from the
capinet and alloweg-fg*cool down to room temperature. When the material has stabilized, the
lepgth of the samples is measured and shall not be less than 90 % of the original length.

NQTE PVC matewal is considered to have stabilized by 16 h after removal from the cabinet.

The heating cabinet shall have forced air circulation in order to ensure that there is ho
tenpekature gradient over the length of the samples.

The 12 samples are placed in a tensile machine, in turn, so that the length between the clamps
is at least 50 mm. The machine is operated at a uniform speed of 500 mm/min + 50 mm/min.
The force and elongation at the instant of rupture are determined.

Results obtained from any sample that ruptured at a force differing from the average value by
more than 10 %, and from samples that ruptured within a distance of 15 mm from the clamp,
are disregarded. Additional samples are tested in order to obtain 12 valid results.

The elongation of each of the unconditioned samples shall not be less than 100 % and their
tensile strength shall not be less than 8,75 MPa.

The average value of both the elongation and tensile strength of the conditioned samples shall
be not less than 75 % of the average value determined for the unconditioned samples.
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21.105.3 A 10 mm length of insulation is removed from each end of 12 samples of the heating
element, earthing conductor or insulated wire.

Six of the samples are wound in a close helix of six turns on a metal mandrel having a diameter
approximately equal to the external diameter of the samples. Together with the remaining six
samples, they are placed in a heating cabinet at a temperature of 125 °C + 2 °C for 336 h. The
samples are removed from the cabinet and allowed to cool down to room temperature.

When the material has stabilized, the other six samples are also wound on the mandrel in the

Sa

e way

NG

TH

tenperature gradient over the length of the samples.

THh

then subjected to a test voltage of 1 000 V for class Il appliances and 500 V for class
afpliances. The voltage is applied for 1 min between the conductors and the solution and the
shiall be no breakdown.

TH

cracks.

21[.106 Heating elements with PTC characteristics of) portable heated carpets shall
resistant to crushing.

Cq

TH
in

flg

Affer removing the block, the appliance is again operated until steady conditions are establish

an

elément where the bteck has been applied shall not have increased by more than 10 K.

NG

22

Th

TE PVC material is considered to have stabilized by 16 h after removal from the cabinet.

e heating cabinet shall have forced air circulation in order to ensure that dhere is

e mandrel is immersed for 1 h in water containing approximately 1 % NaClOThe samples g

e samples are unwound from the mandrel and inspection shall-show that there are no visil

mpliance is checked by the following test.

e flexible part is fully supported by a piéce of plywood 20 mm thick and supplied as specifi

11.4. When steady conditions are eStablished, the temperature of the heating element|i
measured. A block having dimension&of 100 mm x 300 mm and a mass of 80 kg is applied
5 min to the surface in the most unfavourable place. The edges of the block in contact with t

xible part are rounded.

d the temperature of the heating element is measured. The temperature of the heati

TE The most wnfavourable place to apply the block can be at a loop in the element.
Construction

is¢elause of Part 1 is applicable except as follows.

22
an

.101 For other than class Ill appliances, heating units shall be of class Il construction

d may be provided with a protective earth.

Compliance is checked by inspection and the tests for class Il constructions.

22.102 The insulation and any adhesive covering the connections and the edges of the heating
element shall not affect the material or insulation properties of the heating element.

Compliance is checked by the following test.
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The heating unit is placed in a cabinet at a temperature of 80 °C or 45 °C plus the temperature
rise determined during the test of Clause 11, whichever is higher. The test is carried out for
336 h.

After the heating unit has cooled down to approximately room temperature, it shall withstand
the electric strength test of 16.3.

22.103 The sheets of laminated heated carpets used to locate the heating element shall be
reliably bonded together.

Campliance is checked by the following test.

Sik samples having dimensions approximately 100 mm x 130 mm are cut from theNaminated
part of a new heating element. The samples for each set are taken from the edge~and from the
hdating surface both perpendicular and parallel to the heating element runs.

From the ends measuring 100 mm, a strip of the material retaining the heating element|in
pasition and having a width of 25 mm is cut away from one face at onel,end of each sampje.
Another similar strip is removed from the opposite face and at the opposite end of the sampje.
Any heating element situated under the removed strips is also cut‘away.

NQTE It-may can be necessary to cut away more than one layer in order fo test the bonding of the layers retain|ng
thg heating element.

Clamps are attached to the full length of the remaining(layers of material at both ends of the
sample.

THe sample is then suspended by one of the clamps and subjected to a total load of 1,25 kg |by
means of the other clamp. The test is carried out for 1 h at a temperature of 20 °C, and then for
1 h at a temperature of 80 °C.

The layers retaining the heating element in position shall not separate.

This test is repeated on samplesitaken from an appliance that has been subjected to the tests
of|Clauses 11 and 19.

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

Campliance is ¢éhecked by inspection.

22.105 Appliances, other than those containing heating elements operating at safety extra-
low voltage, shall incorporate

— La.protection circuit that disconnects both poles of the supply within one cycle of the supply
frequency when the heating element insulation is penetrated, or

— an earthed metal screen that encloses the heating element insulation.

For appliances that incorporate a protection circuit, the protection circuit shall not automatically
reset or automatically reconnect the supply when the penetrating object is removed.

Compliance is checked by the test of

— 22.105.1 for appliances that incorporate a protection circuit;

— 22.105.2 and 27.5 for appliances that incorporate an earthed metal screen that encloses
the heating element insulation.
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22

on

.105.1 The appliance is supplied at rated voltage and an attempt is made to insert test
probe D of IEC 61032 into the appliance in order to touch the heating element insulation. The
probe is applied using a force of-approximately 10 N. If contact with the insulation is made, a
protection circuit shall operate to give all pole disconnection of the heating elements within

e cycle of the supply frequency.

When the probe is removed from contact with the appliance, a manual operation shall be
required to re-energize the heating elements.

If

the protection circuit does not rely on a connection to the supply system protective earth

to
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wh
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22

use its operation,

the voltage on the probe prior to and during detection shall not be greater than 24V/,~and
the maximum current through the probe-must shall not exceed 5 mA,

en measured to earth or any of the supply conductors.

fhe protection system relies on contact with a conductive layer, such as metal braiding
btal foil, to cause its operation and if the conductive layer doés 'hot comply with t
huirements for accessible earthed metal of 27.5, then the condugtive layer shall be insulat|
m live parts by reinforced insulation or double insulation(and be covered by a sheg
mplying with the requirements for basic insulation.

.105.2 An attempt is made to insert test probe D of IEC'61032 into the appliance in org
touch the heating element insulation. The probe is applied using a force of-approximate
N. The probe shall not touch the heating elementinSulation without also touching the scree

.106 For appliances that incorporate protection circuits that rely on a connection to t
pply system protective earth, it shall not be"possible to energize the heating elements unle
nnection to the protective earth is of a sufficiently low value.

mpliance is checked by the followifg test.

10 Q resistor is placed in series:between the protection circuit and its connection to the supj
stem protective earth. When,the appliance is supplied at rated voltage, the heating elemer
all not become energized.

.107 When the heating element is incorporated directly into the textile section of a heat

cdrpet, a wear indicator, such as a colour change, shall be incorporated in the carpet abo

thq
SY|

Cd
he

b heating element so that the indicator becomes visible before the heating element insulati
stem is exposed.

mpliance is checked by inspection after removing the top sections (pile/tread layer) of
ated-carpet enclosure.
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23 Internal wiring

This clause of Part 1 is applicable.

24 Components

This clause of Part 1 is applicable except as follows.

24

.1.5 Addition:
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For portable heated carpets, all parts of IEC 60320 are applicable except for those that make
reference to the connectors in the standard sheets of IEC 60320-3.

24

.2 Modification:

Portable heated carpets may be fitted with switches and controls in flexible cords.

24

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

Cdq

2
st

Cdq

25

Th

mpliance is checked by inspection.

ndard shall be supplied with the appliance.

mpliance is checked by inspection.

Supply connection and external flexible cords

is clause of Part 1 is applicable except as follows.

25.1 Modification:

Pd

Cd

25

Fi
fix

Th

Cd

25

Su

rtable heated carpets shall be supplied with a supply cord with a minimum length of 2,3
mpliance is checked by inspection and meastrement.
.3 Replacement:

ked heating units shall incorporate-one of the following means for permanent connection
ed wiring:

a set of supply leads;

a supply cord.

e minimum lengthJjs*3 m.
mpliance is_ checked by inspection and measurement.

5 Replacement:

.102 Controls and other components necessary for the appliance to comply “with this

m.

pply cords shall be assembled to the appliance using a type Y attachment or type

at

rachmmernt:

Compliance is checked by inspection.

25

.15 Modification:

The force irrespective of the mass of the unitis 100 N.

26 Terminals for external conductors

This clause of Part 1 is applicable.
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27 Provision for earthing

This clause of Part 1 is applicable.

28 Screws and connections

This clause of Part 1 is applicable.

2

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

Pagrtable heated carpets are in overvoltage category Il. Other appliances.are in overvolta
ca

29.3 Modification:

Th
un

Fd

of

Hd
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30
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30.

TH

TH
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30

TH

Clearances, creepage distances and solid insulation

tegory IlI.

ere are no dimensional requirements for the insulation ofithe flexible part of the heati
it and for the heating element of the portable heated cafpets.

these layers shall withstand the electric strength’ test of 16.3 for reinforced insulatio
wever, if the layers are inseparable, the combination shall withstand the electric strength te
16.3 for reinforced insulation.

Resistance to heat and fire
is clause of Part 1 is applicable.except as follows.
1 Addition:
e test is not applicable to heating units or heated carpets.

e tests of 25.1.and 25.4 of IEC 60884-1:2002 including IEC 60884-1:2002/AMD1:2006 a
C 60884-1:2002/AMD2:2013 are applicable to the flexible parts of connecting devices.

.2 Addition:

e

r class Il heating units, there shall be two layers.0f insulation on the heating unit and each

e\enclosure of the flexible part is not tested.

30.2.2 Not applicable.

30.2.3.2 Addition:

The needle flame test is not carried out on textile materials.

30.101 The enclosure of the flexible part shall be resistant to ignition, unless the appliance
incorporates means to prevent overheating resulting from the arcing of conductors.
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Compliance is checked by the test of

— 30.101.1, for assessing the resistance to ignition of the flexible part, or

— 30.101.2, for appliances incorporating means to prevent overheating resulting from the
arcing of conductors.

30.101.1 Six samples, having dimensions of 100 mm x 200 mm, are cut from the enclosure
so that their shorter sides are parallel with the runs of the heating element. They are selected
from parts of the enclosure so that no two samples contain the same warp thread or the same
weft thread. If this is not possible, the samples are selected so that the same threads do not
appear in more than two samples. Any pieces of heating element and trimming are remaoved
fram the samples.

The test equipment, as shown in Figure 107, has two brass electrodes 3 mm in diameter that
are supported by brass pillars mounted on a base of insulating material so that their axes gre
aligned. The base also supports a platform of insulating material, having- dimensions |of
100 mm x 100 mm, and located centrally between the brass pillars. Provisioh”is made for the
helight of the platform to be adjusted.

One of the electrodes is fixed in position while the other electrode is movable, thus allowing the
sample to be inserted. The tip of the fixed electrode has an angle of 45°. The electrode|is
pasitioned so that the point furthest from the brass pillar is dt"the top and at a distance|of
approximately 3 mm from the centre of the platform. The movable electrode has a flat end.

THe lower part of a hardwood mask, as shown in detail A of Figure 108, is placed on the
aajustable platform in the position indicated.

The test equipment, including the upper part of\the' mask as shown in detail B of Figure 108,|is
placed in a heating cabinet having a door with‘an’inspection window and air circulated by natutal
convection. The electrodes are connected if’series with an adjustable non-inductive resistor|to
a supply having a sinusoidal output voltage of 10 kV and a characteristic such that the output
voltage does not decrease by more than 100 V when a current of 1 mA is flowing.

THe temperature of the heating cabinet is raised to 65 °C £ 2 °C. The electrodes are then shart-
cifcuited and the resistor adjusted so that a current of 1 mA flows. The supply is then
disconnected and the samples are placed in the cabinet for a period of 3 h.

Without removing the equipment from the heating cabinet, the movable electrode is withdraywn
and one sample is pulled over the fixed electrode so that the electrode is situated centrally|in
the space normallyyoccupied by the heating element. The sample is adjusted so that its end|is
aplproximately. level with the edge of the adjustable platform. The movable electrode is then
ingerted inta_the other end of the element space and is fixed so that the distance between the
el¢ctrodes is 6,0 mm = 0,1 mm. The sample is smoothed out and the upper part of the mask|is
placed-~f_position. The door of the heating cabinet is then closed for a further period of 5 min
inlorder-to stabilize the temperature.

The supply is switched on and sparks are allowed to pass between the electrodes for a period
of 2 min. If the sample ignites, the time from the instant of switching on until the flame reaches
the inner edge of the mask is recorded, any ignition of surface fibres which lasts no more
than 3 s being ignored. If the sample does not ignite, a time of 120 s is recorded.

The sample is then removed and repositioned between the electrodes with the other surface
uppermost and so that the opposite end is subjected to the test.

The test is repeated on the other five samples.

If any time recorded is less than 30 s, the complete test is repeated on a second set of six
samples. In this case, no sample shall have a recorded time less than 30 s.
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The average of the 12 values recorded is calculated and shall not be less than 80 s. All values
differing by more than 30 s from the average are ignored and, if necessary, the average of the
remaining values is recalculated.

30.101.2 A suitable length of the conductor is exposed and the insulation of the conductor is
removed over a length of 25 mm. This part of the conductor is bent in a radius of 75 mm and
immersed in a non-conductive liquid having a temperature of 230 °C + 2 °C, the appliance being
supplied at rated voltage. Within 30 s the protection system shall operate so that the power
input of the flexible part does not exceed 1 W.

TH
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30

pdrt shall be sufficiently resistant to abnormal heat and to fire.

=

Cd

in
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e conductor is withdrawn from the liquid when the protection system has operated. I
wer input of the flexible part subsequently increases above 1 W, the test is carried ¢
0 times or until the power input is permanently reduced below 1 W, whichever occurs first

.102 The insulation of heating elements, internal wiring and connections withjn’the flexik

TE_THi . . . . lons.

mpliance is checked by the following test.

sample of the heating element or internal wiring at least 150 mim long is supported by a g
blined at 45°. The grid is formed from parallel wires 0,6 mm.in’diameter, spaced 20 mm apa
d it is large enough to fully support the sample. The sample is positioned perpendicular
b horizontal wires and centrally between the other wir€s.

second grid of similar dimensions is placed ondop’of the sample so that its horizontal win
b displaced by 10 mm from the horizontal wires. of the first grid.

he
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rt,
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e wires of both grids that are‘parallel to the sample are aligned with each other.

e two grids are placed ¢entrally within the laboratory fumehood/chamber as specified|i

C 60695-11-5 and are held in position so that there is no movement during the test.

$:]|>

I

a point mid-way between the wires, so that the tip of the flame is in contact with the surface
the sample and near its lower end. The flame is maintained until the test specimen ceases to
burn.

The test is repeated on two additional samples.

31

Resistance to rusting

This clause of Part 1 is applicable.
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32 Radiation, toxicity and similar hazards

This clause of Part 1 is applicable.

,—ﬂ‘
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o // |
3 4 )
Kely

1 [1,25 m? - K/W thérmal blocking insulation
0,1 m? - K/WW-thermal insulation layer (for heating units only)
support for thermal insulation

thernralNinsulation

50mm x 200 mm timber frame

plywood floor

underlay (if specified by the manufacturer)

0 N o o M~ WwN

heating unit or heated carpet

Figure 101 — Arrangement for testing heating units
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.

IEC
Kely
1 [1,25 m? - K/W thermal blocking insulation
0,1 m? - K/W thermal insulation layer

2,5 m? - K/W thermal insulation

40 mm thick concrete base (or\siabs)

underlay (if specified by the manufacturer)

o o A W N

heating unit

Figure 102 — Arrangement for testing heating units
to be used only above concrete or similar floors
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1 [circuit of Figure 4 of IEC 60990:2016

IEC

Kely

uniformly distributed load

sheets of aluminium foil

plywood floor

underlay (if specified by the manufacturer)

heating unit or heated carpet

N o o A~ W N

0,1 m? - K/W thermal insulation fayer (for heating units only)

Figure.103 — Arrangement for measuring leakage current
and electric strength of the flexible part
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Dimensions in millimetres
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Key
1 jig body

2 reference edge
3 needle guide

NOTE The jig body is made from insulating material.

Figure 104 — Jig for locating the contact needle
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Dimensions in millimetres

400

| —— >
vy}

40

g
-¢ |

Section X-X
IEC

Kely

A flexible part
B upper sheet of thermal insulation

C underlay

Figure 105 — Arrangement for the three-thickness fold test
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Dimensions in millimetres

Details of pulleys C

30°

“ P4y
=1 5
ez

100

A 100'i
N A
5 N—C
) c %,y
B

G F E
d
0,25 kg 0,25 kg
IEC

Kely
A |pulley having a diameter > 50 mm
B [carrier
C |grooved pulley
D |restraining clamp
E |engagement pin
F [chain having a pitch of 12,7 mm
G | sprocket having 20 teeth with~a\pitch circle diameter of 88,9 mm

Figure 106 — Equipment for flexing heating elements and internal wiring
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E

IEC

Kely
adjustable platform

lower part of mask (see detail A of Figure 108)
fixed electrode

upper part of mask (see detail B of Figure 108)
terminals

movable electrode

®@ M m O O W »

base plate

Figure:107 — Equipment for the spark ignition test
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Dimensions in millimetres
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a) Detail A - Lower part of mask
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Dimensions in millimetres
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b) Detail B — Upper part of mask

NOTE The mass of the upper part of the mask is approximately 100 g, which is achieved by modifying its thickness.

Figure 108 — Details of the mask
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Annexes

The annexes of Part 1 are applicable exept as follows.
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Annex B
(normative)

Battery-operated appliances, separable batteries and detachable
batteries for battery-operated appliances

Annex B of Part 1 is not applicable.
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Bibliography

The bibliography of Part 1 is applicable except as follows.

Addition:

IEC 60335-2-17, Household and similar electrical appliances — Safety — Part 2-17: Particular

re

IE
re

IE

quirements for blankets, pads, clothing and similar flexible heating appliances

C 60335-2-81, Household and similar electrical appliances — Safety — Part 2-81: Particu
huirements for foot warmers and heating mats

C 60335-2-96, Household and similar electrical appliances — Safety — Part 2-96; Particu
quirements for flexible sheet heating elements for room heating

ar

ar

}n
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-106: Particular requirements for heated carpets and for heating

units for room heating installed under removable floor coverings

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatio
co-operation on all questions concerning standardization in the electrical and electronic(fields. To this end 3
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repo
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “EC Publication(s)”). Th
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt

may participate in this preparatory work. International, governmental and non-goveramental organizations liais
with the IEC also participate in this preparation. IEC collaborates closely with the’' International Organization

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

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are ‘made to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for 4
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in theirnational and regional publications. Any divergence betwd
any IEC Publication and the corresponding national’or regional publication shall be clearly indicated in the latf

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conforni
assessment services and, in some areas,saccess to IEC marks of conformity. IEC is not responsible for 3
services carried out by independent certification bodies.

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

No liability shall attach to IEC orlits directors, employees, servants or agents including individual experts g
members of its technical commitiees and IEC National Committees for any personal injury, property damage
other damage of any natufe ywhatsoever, whether direct or indirect, or for costs (including legal fees) &
expenses arising out of .th€” publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

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

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of pat
rights. IEC<shall not be held responsible for identifying any or all such patent rights.

C 60335-2-106 has been prepared by IEC technical committee 61: Safety of household a
hilar-electrical appliances. It is an International Standard.

Standardization (ISO) in accordance with conditions determined by agreement)between the two organizations.
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This second edition cancels and replaces the first edition published in 2007. This edition

co

nstitutes a technical revision.

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

ed

a)
b)

c)

ition:

the text has been aligned with IEC 60335-1:2020;

some notes have been converted to normative text (Clause 1, 5.2, 5.3, 5.6, 7.12.1, 7.101,

10.1, 18.101.1, 18.101.2, 18.102.5, 19.1, 19.103, 21.1, 21.104, 21.105, 30.102);

requirements for portable heated carpets have been added (Clause 1, 5.2, 5.5,6.1,6.2, 7.1,
7.6,7.12,7.14,7.101, 11.8,15.1, 15.101, 16.1, 16.2, 16.3, 19.101, 19.102. 19.103, 21.105,

21.106, 24.1.5, 24.2, 29.3);
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d) requirements for washable portable heated carpets have been added (5.3, 7.1, 7.6, 7.12,

e)

Th

7.14);
the test of 30.102 has been updated.
e text of this International Standard is based on the following documents:
Draft Report on voting
61/6369/FDIS 61/6419/RVD

Fy
the

Th

TH
ad|
at
de

A
Sif

Th

amendments unless that edition precludes it; in that case, the latest edition that does n
bclude it is used. It was established on the basjs,ef the sixth edition (2020) of that standand.

pr

NG

Th
th

heating units for room heating installéd under removable floor coverings.

w
fa
re

NQ

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

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

is document was drafted in accordance with ISO/IEC Directives, Part 2(and developed
cordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availal
www.iec.ch/members_experts/refdocs. The main document types developed by IEC 3
scribed in greater detail at www.iec.ch/standardsdev/publications;

list of all parts in the IEC 60335 series, published under theygeneral title Household a
nilar electrical appliances — Safety, can be found on the IEC website.

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

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

is Part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to conv
ht publication into the IEC standardy Particular requirements for heated carpets and

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

as is reasonable. When this'standard states "addition", "modification”, or "replacement”, t
evant text in Part 1 is to be adapted accordingly.

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

unless notes.are-in a new subclause or involve notes in Part 1, they are numbered starting from 101, includ
those in ag@placed clause or subclause;

additional annexes are lettered AA, BB, etc.

TE,3\_The following print types are used:

n

as
he

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 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.

NG

I'E 4 The attention of National Commitiees IS drawn 10 the tact that equipment manuracturers and iest

ordanizations may need a transitional period following publication of a new, amended or revised IEC publication

wh

ch to make products in accordance with the new requirements and to equip themselves for conducting\new

reised tests.

It i$ the recommendation of the committee that the content of this publication be adopted for implementation nationg

no

earlier than 12 months or later than 36 months from the date of publication.

The following differences exist in the countries indicated below.

6.1: Class Ill heating units only are allowed (Finland).

ng
in
or

y

MPORTANT - The "colour inside"” logo on the cover page of this document indicates that ji
contains colours which are considered to be useful for_the correct understanding of it
contents. Users should therefore print this document using a colour printer.

(7]
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INTRODUCTION

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

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

be

accessed via TC 61 supporting documents on the IEC website

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

o

TH
as

use taking into account the manufacturer's instructions. It also covers abnormal.situations th
b

o

TH
is
Hg
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is information is given for the convenience of users of this International Standard and_do
t constitute a replacement for the normative text in this standard.

is standard recognizes the internationally accepted level of protection against h@azards su
electrical, mechanical, thermal, fire and radiation of appliances when operated-as in norn

n be expected in practice and takes into account the way in whjch) electromagne]
enomena can affect the safe operation of appliances.

is standard takes into account the requirements of IEC 60364 as/faras possible so that thg
compatibility with the wiring rules when the appliance is conngcted to the supply main
wever, national wiring rules may differ.

an appliance within the scope of this standard also inéorporates functions that are cover
another Part 2 of IEC 60335, the relevant Part 2 is applied to each function separately,
as is reasonable. If applicable, the influence of‘one function on the other is taken in
count.

hen a Part 2 standard does not include additional requirements to cover hazards dealt w
Part 1, Part 1 applies.

TE 1 This means that the technical committees responsible for the Part 2 standards have determined that i
necessary to specify particular requirements for the appliance in question over and above the geng
uirements.

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

TE 2 Horizontal publications, basic safety publications and group safety publications covering a hazard are
blicable since they have been taken into consideration when developing the general and particular requireme
the IEC 60335 seties of standards.

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

ch
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to
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es

hot
hts

to
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Arn

alnlnlinnm: pmplnying materials or hn\/ing forms of canstruction diffpring from those detail

d

in the requirements of this standard may be examined and tested according to the intent of the
requirements and, if found to be substantially equivalent, may be considered to comply with the
standard.

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

IEC standards published by TC 59 concerning methods of measuring performance;
CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions;
CISPR 14-2 concerning electromagnetic immunity;

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

Part 2-106: Particular requirements for heated carpets and for heating
units for room heating installed under removable floor coverings

Th

Th

the
ing

At

Th

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

is part of IEC 60335 deals with the safety of

portable heated carpets;
heated carpets and similar appliances;

heating units to heat the room in which they are located and thatare intended to be install
directly under materials used as a removable floor covering such as carpet, cushion vin
or loose laid laminate,

pir rated voltage being not more than 250 V for single-phasé installations and 480 V for oth
tallations, including direct current (DC) supplied appliances.

ention is drawn to the fact that

in many countries different wiring rules apply;

for appliances intended to be used inwehicles or on board ships or aircraft, addition
requirements can be necessary;

in many countries additional requirements are specified by the national authorities for f
protection, the national authorities for building regulations, the national health authoritig
the national authorities respensible for the protection of labour and similar authorities.

is standard does not apply:to

appliances intended exclusively for industrial purposes;

appliances intended to be used in locations where special conditions prevail, such as t
presence of a corrosive or explosive atmosphere (dust, vapour or gas);

blankets,pads and similar flexible heating appliances (IEC 60335-2-17);
heated.mats and foot warmers with an area not exceeding 0,5 m2 (IEC 60335-2-81);
flexible sheet heating systems permanently incorporated in the floor of the building structy

ed
vl,

er

al

S,

he

(IEC 60335-2-96);

flexible heating elements incorporated in other appliances;

battery-operated appliances.
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2

Th

Normative references

is clause of Part 1 is applicable except as follows.

Addition:

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

|EC608824-1T2002/AMD 272013+

3 | Terms and definitions

THis clause of Part 1 is applicable except as follows.

3. Definitions relating to physical characteristics

3.1.9 Replacement:

operation of the appliance under the following conditions:

hegating units are installed under a layer of material having a thermal resistance |of
a%'proximately 0,1 m2 - K/W. Heating units, the current of which can vary depending on the
lemgth of the heating element, and those that can supply other heating units are loaded so that
th¢ current marked on the heating element flows through’the heating unit.

3.9 Definitions relating to types of appliances

3.5.101

hegating unit

helating element equipped with means for\connection to the supply

3.5.102

modular heating unit

prefabricated assembly consisting of a heating unit and other materials

3.$.103

cantrolled appliance

appliance incorporating means in the flexible part for sensing the changes in temperature when
theé appliance is gperated under normal operation, thus automatically controlling the average
power input

3.5.104

heated carpet

applidnce having an area exceeding 0,5 m2 on which the user's feet or body are placed in order
to warnmthem

3.6 Definitions relating to parts of an appliance

3.6.101

electrode

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

1

There exists a consolidated edition 3.2:2013 that includes edition 3 and its Amendment 1 and Amendment 2.
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3.6.102

flexible part

all layers of material forming the permanent enclosure of the appliance together with the heating
element, thermostats and all other current-carrying parts contained within it, which are
intended to be under or part of the floor covering

Note 1 to entry: The flexible part may be provided with a detachable cover.

4 General requirement

THis clause of Part 1 is applicable.

5| General conditions for the tests

This clause of Part 1 is applicable except as follows.

5.2 Addition:

Fqar laminated heated carpets, an additional appliance is required'for'the tests of 22.103.

Fdr heating units, two additional appliances are required for the test of 18.102. For heatihg
units with deposited film or printed circuit heating elements, two additional appliances gre
required for the test of 21.102.

Fdr heated carpets that incorporate a wear indicator,/such as a colour change, special samples
with the textile layer worn or removed to expose the indicator are required for the tests|of
Clauses 11, 13, 18 and Subclauses 19.2, 19.4Q%, 21.101, 21.102, 21.103 and 21.104.

The tests of 21.101 and 21.104 may be carried out on separate appliances.

A [15 m length of heating element ofinternal wiring is required for the tests of 21.105.
5.3 Addition:

The test of 21.101 may be carried out in conjunction with the conditioning in 18.102.2.

Whashable portable-heated carpets are laundered twice in accordance with the instructions
bdfore testing is started.

5.5 Addition:

If portable heated carpets are provided with a detachable cover, tests are carried out with|or

witheut-this—cover—whicheveris-the-most-unfavourable
HOHHH e t—WiHeRHe W eH—S1tHe—-HoSt-tHHaOUHHaB+6-

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.

For electronic controls, it may be necessary to render the sensing elements inoperative instead
of short circuiting the thermostat.
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5.10 Addition:

For heating units that are cut to measure, the tests are carried out after connecting the supply
leads and protecting the edges in accordance with the instructions.

6 Classification

This clause of Part 1 is applicable except as follows.

6.1 Addition:

If & heating unit is classified, the relevant requirements apply.
Pqgrtable heated carpets shall be class |l or IlI.

6.2 Addition:

Heating units and other floor mounted parts shall be at least IPX7.

Heated carpets, other than portable heated carpets, and similar appliances shall be IPX7.

[4%
o

THhis requirement does not apply to the plug for appliancés connected via a supply cord fitt
with a plug or to wall-mounted controls.

7 | Marking and instructions

THhis clause of Part 1 is applicable except.asfollows.

7.1 Modification:

Ingtead of the marking of rated power input or rated current, the following applies:

He¢ating units shall be marked with their rated power input and the maximum rated current
at|20 °C. Heating units that can be cut to measure shall be marked with their rated power
input per metre length:

Heating units Shall be marked with their maximum current if

— | the current can vary depending on the length of the heating unit; or
— | otherheating units can be supplied through them.

0-.l' nvith detachable contro
means of identification of the control.

Addition:
Heating units shall be marked with the indication of orientation, unless they are symmetrical.

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

Heating units that can be cut to measure and have to be cut at specified places shall be marked
appropriately.
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Heating units intended to be installed only above a floor of concrete or similar material shall
be permanently marked with the substance of the following:

In order to avoid a fire hazard, this heating unit is to be installed only above a floor of
concrete or similar material.

Flexible parts of the portable heated carpets shall be marked with the symbol ISO 7000-3114
(2011-10) and the symbol ISO 7000-3124 (2011-10) or the substance of the following:

Do not dry clean. Do not bleach.

In{addition, portable heated carpets not intended to be washed shall be marked with\the
symbol ISO 7000-3123 (2011-10) or the substance of the following:

Do not wash.

7.6 Addition:

[symbol ISO 7000-3114 (2011-10)] Do not dry clean
[symbol ISO 7000-3123 (2011-10)] Do not wash
[symbol ISO 7000-3124(2011-10)] Do not bleach

7.12 Addition:

THe instructions shall gontain the substance of the following:
This appliance is“for indoor use only.
Fdr heated carpets that incorporate a wear indicator such as a colour change, the instructions

shiall clearlyyexplain the purpose of the indicator and the action to be taken when it becomgs
vigible.

THe instructions for portable heated carpets shall contain the substance of the following:

Portable heated carpets should not be used if there are signs of damage.
Portable heated carpets should not be used for warming animals.
The instructions for portable heated carpets shall give details regarding laundering or

cleaning. If symbol ISO 7000-3114 (2011-10), symbol ISO 7000-3123 (2011-10) or symbol
ISO 7000-3124 (2011-10) are used, their meaning shall be explained.

The instructions for portable heated carpets shall state that the appliance shall be repaired or
replaced if the cover is worn. They shall explain how such wear can be observed.
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Modification:

The instructions concerning persons (including children) with reduced physical, sensory or
mental capabilities or lack of experience and knowledge and children playing with the appliance
are not required.

7.1

2.1 Addition:

Instructions shall include the following:

Ingtructions shall include the following information for installing the heating units:

7.
ing

explanation of the markings, if necessary;

a statement that heating units have to be separated from other heat sources;

a statement that the heating unit is not to be installed on irregular surfaces;

a statement that the heating unit is to be installed with the correct orientationif applicab
a statement that the installation is to be in accordance with the national wiring rules; and

a recommendation that the heating units are to be supplied through a residual curre
device (RCD) having a rated residual operating current not exceeding”30 mA.

precautions to be taken to avoid damage during installation;
dimensions and distances to be taken into account;
description of the fixing areas of the heating unit;

guidance on how to avoid damage to a heating unit and its terminations due to relati
movement after installation;

the lowest ambient temperature at which heating units may be installed;
the minimum radius for bending the heating element, if applicable;
precautions to be taken to avoid creasing the heating element;

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

the maximum current allowed to flow through one heating unit when other heating un
are supplied through it-or'when the current can vary depending on its length;

list of controls that are necessary to ensure compliance with the standard including t
statement that the-appliance must only be used in conjunction with these controls as th
form part of the everheating protection system, unless they are incorporated into the heati
unit; and

specification of any adhesive to be used.

2.1041>The instructions for heating units that can be cut to measure shall state that t
tallation work is only to be carried out by the manufacturer or its service agent in order

nt

he
to

ayv|

pidva hazard.

7.14 Addition:

The height of the lettering on the flexible part of the portable heated carpets shall be at least
2,5 mm.

Th

e height of the symbols shown in the Addition to 7.6 shall be at least 5 mm.

The height of the lettering of the marking for heating units intended to be installed only above
a floor of concrete or similar material shall be at least 20 mm.
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7.15 Addition:

The marking for heating units intended to be installed only above a floor of concrete or similar
material shall be visible during installation.

7.101 A label that contains sufficient space for the locations of the heating units to be listed
shall be provided for each installation giving:

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

+h madal P TUTN rafaran -
TCTmMOUCT UT ty pCToTCTCTTOT,

— | rated power input; and
— | where the heating units are installed.

It shall state the substance of the following:

— | do not restrict the thermal emission of the heated floor;

— | do not use fixing materials other than those recommended,;
— | do not insert nails or screws;

— | this label is to be fixed adjacent to the distribution board.

Campliance is checked by inspection.
8 | Protection against access to live parts

THis clause of Part 1 is applicable.

9 [ Starting of motor-operated appliances

This clause of Part 1 is not applicable:

10 Power input and current
THhis clause of Part 1 is applicable except as follows.
10.1 Modification!

The requirement also applies to the rated power input per metre length of heating elements|of
th¢ heating\units.

10.101-The power input of appliances having heating units incorporating PTC heating
elements shall significantly decrease with an increase in temperature.

Compliance is checked by the following test.

The appliance is supplied at rated voltage and operated under normal operation. The power
input shall have decreased by at least 50 % from the initial value when steady conditions are
established, any control operating during this period being short-circuited.
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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 °C + 2 °C.

11.2 Replacement:

Heating units intended to be installed only above a floor of concrete or similar matetial gre
pasitioned in accordance with 11.2.103. Other heating units and heated carpets are installed
on top of the floor and are positioned in accordance with 11.2.102.

If B modular heating unit is provided with a thermostat having a separate(floor sensor, the
selnsor is located on one of the adjacent heating units
— | on the centreline, or

— | as per manufacturer's instructions,

but 300 mm + 50 mm outside the area of the thermal insulation*and at least 300 mm from the
edges of the test floor.

Fdr other heating units provided with a thermostat having a separate floor sensor, the sendor
is Jocated on

— | the centreline of the heating unit, or
— | as per manufacturer's instructions,

but 300 mm + 50 mm outside the area of\the thermal insulation and at least 300 mm from the
edges of the test floor.

11.2.101 Multiple heating units are installed in accordance with the instructions for
ingtallation. They are arrangéd-in a matrix, the heating unit under test being located in the
cepntre.

11.2.102 The appliance is placed on the test floor as shown in Figure 101 and a layer|of
thermal insulation_having a thermal resistance of approximately 5 m? - K/W is placed benegth
the surface of the.test floor.

The test floor has a free space of at least 1,5 m above its upper surface.

~

A | piece of thermal blocking insulation having a thermal resistance of approximately
1,25\m2 - K/W is placed on the floor centrally across the heating units, as shown in Figure 1Q1.
The insulation has a length of 0,8 m and a width

— 0of 0,8 m, for heated carpets;
— equal to that of the heating unit, for heating units.

NOTE In order to measure the highest temperature rise of the floor, it can be necessary to repeat the test with the
covering material having the minimum thickness specified in the instructions.

11.2.103 Heating units intended to be installed only above a floor of concrete or similar
material are placed on a test floor as shown in Figure 102. Thermal insulation having a thermal
resistance of approximately 2,5 m? - K/W is located under the heating units. A layer of concrete
at least 40 mm thick supports the thermal insulation. Instead of pouring concrete, the concrete
layer may consist of concrete slabs 40 mm thick and having dimensions at least
500 mm x 500 mm, the gaps between the slabs being filled with dry sand.
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e test floor has a free space of at least 1,5 m above its upper surface.

A piece of thermal blocking insulation having a thermal resistance of approximately
1,25 m?2 - K/W is placed on the floor centrally across the heating units, as shown in Figure 102.

Th

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

11.3 Addition:

The temperature on top of the simulated carpet is measured by thermocouples attached to the

b bf‘\ de l’Jl’dbf’\Ullb‘u’ [Jlldtb' Uf COppCT Ul l’JIdbb, 65 ITrrrr 65 Irrrrr 0,5 ITIrrr.
11.4 Addition:
Controlled appliances are operated under normal operation and supplied-with the magst
urffavourable voltage between 0,94 times and 1,06 times the rated voltage.
11(.7 Replacement:
Appliances are operated until steady conditions are established.
111.8 Addition:
Temperature rises are also measured at the points indicated in Table 101 and shall not excepd
the values specified. The temperature rises at points @away from the thermal blocking insulatipn
shlall be measured at least 100 mm from the edges<of the thermal blocking insulation.
Table 101 — Maximum temperature rises
Part Temperature rise
K

Top surface of the 0,1 m? - K/W thermakinsulation layer or heated carpet 22 (60)

Wood of the test framework 60 (60)

NOTE The temperature rise limits under the thermal blocking insulation are in brackets.
Fdr portable heated)carpets, when polyvinyl chloride is used for insulating heating elements,
the temperature rise of the insulation shall not exceed 80 K.

12

Charging of metal-ion batteries

Th

is’¢lause of Part 1 is not applicable.

13 Leakage current and electric strength at operating temperature

Th

13.

is clause of Part 1 is applicable except as follows.

1 Addition:

Appliances are installed as specified in 11.2.
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Two sheets of metal foil of sufficient size to cover the heated area are inserted, one above the
0,1 m2 - K/W thermal insulation layer or heated carpet and one below the appliance, these
sheets being electrically connected together. A uniformly distributed load of approximately
35 kg/m? is placed on the top of the 0,1 m? - K/W thermal insulation layer.

The arrangement is shown in Figure 103.

13.2 Addition:

THe redKkage currerit TSTmeasured between arty pole ortre Suppily ara trie srieets Or rreldl, T il.
Sdreens and other earthing means are disconnected from earth.

Ingtead of the values specified, the leakage current shall not exceed 1 mA/m?2.

NQTE 101 If the total leakage current is above 10 mA, special installation in accordance with-national wiring rujes
can be required.

NQTE 102 The major part of the leakage current with these appliances is usually capacCitive leakage.

13.3 Modification:

Fdr the flexible part, the test voltage is applied between live-parts and the metal foil.

14 Transient overvoltages

THis clause of Part 1 is applicable.

18 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.

Pqrtable heated carpets are also subjected to the test of 15.101.
15.1.1 Addition;

IPX7 heating units are immersed for 72 h.

1q.1 01, Addition:

The flexible part of the portable heated carpet is immersed for 1 h in water containing
approximately 1 % NaCl at a temperature of 20 °C + 5 °C after removing detachable parts.

All of the flexible part is immersed except:
— appliance inlets;

— the connections of the heating element or internal wiring to the appliance inlet.
The appliance shall then withstand the electric strength test of 16.3 and inspection shall show

that there is no trace of water on insulation that could result in a reduction of clearances or
creepage distances below the values specified in Clause 29.
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16 Leakage current and electric strength

Th

16.

is clause of Part 1 is applicable except as follows:

1 Addition:

The tests are not applicable to class Il portable heated carpets.

16.

2 Addition:

TH

pdarts and an electrode immersed in the saline solutions.

16.

TH

pdarts and an electrode immersed in the saline solutions. However, whenlthe test is carried g

on
is

Ad

Af
th
ar

17

Th

18

Th

18.
leads shall be reliable.

Cq

18

e flexible part of portable heated carpets is tested with the voltage applied betweéenliv

3 Modification:

e flexible part of portable heated carpets is tested with the voltage applied between li

D

ve
ut

portable heated carpets without first carrying out the tests of Clause 15, the flexible part

covered with metal foil instead.
dition:

fer the test, the flexible part of portable heated carpéts is thoroughly rinsed in water an
bn allowed to dry for at least 24 h at a temperaturebetween 20 °C and 40 °C. During the
ing period, the appliance is stretched in an attempt to regain the original dimensions.

Overload protection of transformers and associated circuits

is clause of Part 1 is applicable.

Endurance
is clause of Part 1 is reéplaced by the following.

101 The connections from the heating element to the supply leads and to interconnecti

mpliancefis-checked by the tests of 18.101.1 or 18.101.2 as applicable.

101.1 For heating units with deposited film or printed circuit heating elements, the heati

un
1’48,

itNis p/aced in a heatmg cab/net at a temperature of 20 °C °C and /s supplled with

=

on

current, as appl:cable The voltage drop at each connect/on is measured

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

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

If the connections are made by using crimp connectors, the measurement is carried out between
the supply lead and the connector and also between the connector and the 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
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THhe temperature in the heating cabinet is measured at a distance of at least 50 mm_from t
heating unit.

NQTE Forced cooling can be used.

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

to

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

18.101.2 Portable heated carpets with any detachable:cover removed are driven backwar
arld forwards over a smooth horizontal roller having a diameter of 25 mm. The appliance
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a period of 30 min, during which

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

was measured;

e for the first 20 min, the temperature of the heating cabinet is raised to 85 °C or to t

he

temperature of the 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
this temperature;

O pain ol wibhiakh th tapna 4 L ot tali, 20 O .
T T

of
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a stabilization period of 10 min.

20 °C = 2 °C and the voltage drop at each connection is measured<again.

ranged so that one end hangs vertically over thelroller while the full length of the other e
clamped to the driving means, which moves in‘a horizontal plane.

clamp is attached to the end of the vertical part of the appliance over its full length. A ma
0,5 kg or equivalent to 3 g/mm of the:length of the attached end, whichever is greater,
ached to the clamp.

e stroke of the driving means is\such that the greatest possible area is subjected to flexin

e driving means is operated at a rate of approximately 125 mm/s for 1 000 cycles. T
pliance is then turned through 90° and subjected to a further 1 000 cycles.

e test is carried out-with the same face of the carpet adjacent to the roller.
Cycle is twosmovements, one in each direction.

fer the-test, inspection shall show no damage to the extent that compliance with this standa
impaired.

()
Q

.

S

s
is
nd

18.102 The electrical connections between the resistance material and electrodes of heating
units with deposited film or printed circuit heating elements shall be reliable.

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

ex

ceeding 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.
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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.

Th

e endurance test is carried out under the conditions of Clause 11 for 1 000 h

18
th
TH

TH
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.102.1 The heating unit is wound on a cylindrical mandrel having a diameter equaltotwi
b minimum radius for bending specified in the instructions for installation and then.unwour
is is repeated with the other face of the heating unit against the mandrel.

e test is carried out three times.

he instructions for installation state that the heating unit is only to be wWound in one directia
b test is carried out six times in this direction.

.102.2 Part of the heating unit is held between two hardwoad boards 100 mm thick and
fficient size to fully cover the width of the heating elementy The edges of the boards &g
Unded with a radius of 50 mm.

e assembly is placed in an ambient of -5 °C or the\lowest ambient temperature specified
tallation, whichever is lower. When the heating element has reached this temperature,
e end is bent over the rounded edges of the boards. It is bent through an angle of 180° a
ck to its normal position, in both directions.cThis bending operation is carried out three timd

.102.3 The heating unit is placed ‘in- a humidity cabinet having a relative humidity
% £ 3 % and a temperature of 40 °Cix 2 °C. It is supplied at rated voltage and operated
0 after which the supply is switched-off for 1 h.

e test is carried out for 1 000 cycles.

.102.4 The heating. unit is subjected to the test of 18.101.1 which is carried out
D00 cycles. Howeverkythe voltage drop and inspection for damage is not determined.

.102.5 The heating unit is placed on a horizontal surface and supplied at rated voltage
edle is inserted into the resistance material of the heating element at an angle of 45° and
istance,ofl5 mm from the inside edge of the electrode.

y conductive material between the electrode and the resistance material is considered to

pa

d.

n’
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for
jits
nd
S,

of
for

X

or

at

rt.of’the electrode.

NOTE 1 A jig such as that shown in Figure 104 can be used to locate the needle.

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

NOTE 2 Compensation for the voltage drop in the electrode itself is allowed.

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

SUr

AU =Um-—
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where

U

. is the rated voltage of the heating unit;

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

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.

NQTE 3 The location of the test points can be selected with the aid of thermal imaging equipment.

18.103 The resistance of the heating unit shall not decrease significantly during use.
Campliance is checked by the following test.

The heating unit is placed in a heating cabinet having a temperature 6 K higher than the
temperature on the surface of the heating element determined duringdhe’test of Clause 11.

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

19 Abnormal operation

This clause of Part 1 is applicable except as follows.

19.1 Addition:

Pqrtable heated carpets are subjected to the test of 19.101.

Appliances incorporating a.fuse-link or intentionally weak part which ruptures due to a short
cifcuit during the test of 19.101 are also subjected to the test of 19.102.

Fyse-links which arelincorporated in an appliance for compliance with 19.101 and 19.102 gre
nat subjected to the-tests of 19.12.

Modification:

Unless-atherwise specified, the appliance is supplied with a voltage

_ 1 XY : , : / vol i led appli _

— resulting in a power input between 0,85 times and 1,24 times the rated power input, for
other appliances.

19.2 Addition:

The thermal resistance of the thermal blocking insulation placed on the floor is increased to
approximately 2,9 m? - K/W and it is placed in the most unfavourable position.

19.6 Not applicable.

19.13 Modification:
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Add to Table 9:

Part Temperature rise
K
Top surface of the 0,1 m? - K/W thermal insulation layer or heated carpet, 60
under the thermal blocking insulation
Wood of the test framework 120

19.101T Portable heated carpets are folded at the most unfavourable place with a thri«/e-

thickness fold. The fold is 40 mm wide, 400 mm long and is fanned out at the ends, as.sho
in|Figure 105. The upper sheet of thermal insulation as defined in 3.1.9 and having dimenSio
300 mm x 450 mm x 36 mm is placed on the folded heating unit at the most unfavourat
logation.

The temperature rise of the flexible part in contact with the thermal insulation'shall not exce
130 K. For controlled appliances and for other appliances, the temperature rise shall 1
exceed 130 K. The temperature rise of the insulation of heating elements shall not exce
145 K.

19.102 /f compliance with 19.101 depends on the rupturing of alfuse-link or intentionally we
part, the test is repeated with the flexible part arranged as)specified but with the point
maximum impedance of the protection circuit included in the‘most unfavourable part of the fo
The appliance is supplied with a voltage at the lower limit of the range specified in 19.1.

19.103 Portable heated carpets incorporating heating elements or internal wiring consisti
of|stranded conductors shall not attain excessive‘temperatures in normal use if one or ma
stfands are broken.

Arny unsheathed core of a flexible cord within the flexible part and which extends more th
100 mm from the cord anchorage is considered to be internal wiring.

Campliance is checked by the teSts of 19.103.1 to 19.103.3 as appropriate or by assessmg
of|the protection system.

19.103.1 If internal wiring or heating elements do not have integral insulation and ha
indlividual strands which ‘are not electrically insulated from each other, the enclosure of t
flexible part is opened at the most unfavourable place and a short length of the bare conduc
islexposed. All butone of the strands are cut and folded back to leave a gap of approximatsé
18§ mm. The enclosure is then closed and the appliance operated under normal operation
4 h.

If the single strand ruptures before any damage occurs, the test is repeated with the number
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urcat’ strands increased to the minimum necessary to prevent rupturing.

After the test, there shall be no scorching of the enclosure or of any material in contact with the

uncut strands.

19.103.2 |If internal wiring or heating elements have integral insulation and individual stran

ds

which are not electrically insulated from each other, the enclosure of the flexible part is opened

at the most unfavourable place and a short length of the insulated conductor is exposed.
single identical strand 100 mm long is wrapped for one complete turn around the insulation
the conductor, the ends of the turn being spaced 1 mm apart.

A
of

The strand is connected in series with the conductor, the enclosure is then closed and the

appliance operated under normal operation for 4 h.
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If the single strand ruptures before any damage occurs, the test is repeated with the number of
strands increased to the minimum necessary to prevent rupturing.

After the test, there shall be no damage to the insulation of the conductor or to other material
of the flexible part.

NOTE A slight indentation of the insulation of the conductor is neglected.

19.103.3 If internal wiring or heating elements have individual strands which are electrically
insulated from each other, the wiring or heating element is disconnected from its terminals. A
D voltage of approximately 500 V'is applied for T min between any two strands.

THe insulation resistance is measured and shall not be less than

— | 0,1 MQ, for class Ill appliances;
— | 1 MQ, for other appliances.

20 Stability and mechanical hazards

THis clause of Part 1 is not applicable.

21 Mechanical strength

This clause of Part 1 is applicable except as follows.

21.1 Addition:

Ngrmal use includes transportation and installation.

The blows are only applied to rigid patts of the appliance.
Heéating units are subjected to the tests of 21.101 and 21.102.

Heating units incorporating insulated wires are also subjected to the tests of 21.103 apd
21.104.

Heated carpets, other than portable heated carpets, incorporating insulated wires are also
suppjected to the tests of 21.104.

21(.101 PRant*of the heating element is held between two hardwood boards 100 mm thick apd
of |sufficient size to fully cover the width of the heating element. The edge of the boards gre
roinded’with a radius of 50 mm.

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

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

21.102 Two samples of heating units incorporating deposited film or printed circuit heating
elements are subjected to the following test.
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The heating unit is placed on a horizontal steel plate having a smooth surface and the surface
of the 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 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 heatihg
elément incorporates electrodes, one of the scratches is made along one of the electrodes,

Two similar scratches are made across the full width on both sides of the other heating-elemept.
THe heating unit shall then withstand the electric strength test of 16.3.

21.103 A part of the heating unit is placed on a rigid steel plate. A steelrod, 6 mm in diameter
arld 20 mm in length with an end radius of 3 mm, is placed across thetheating unit so that it is
onlly in contact in one location.

-~

A force is applied to the rod for 30 s and has a value of 1 000"N.
THe force is applied to five different locations at least 50-mm apart.

THe heating unit shall then withstand the electric-strength test of 16.3. If the insulated heatipg
wire contains more than one conductor, the test for'basic insulation is also carried out betwegen
the conductors and shall not be damaged to such an extent that compliance with this standgrd
is jmpaired.

21.104 The heating unit is placed onta fixed hardwood square edge tongue and groove fldor
(10 mm x 25 mm) on 600 mm centre supports. The floor boards shall have gaps of 3 mm
between boards. Boards are replaced before the start of each test. If the heating unit|is
degsigned to be installed with underlay, then it shall be installed in accordance with the
manufacturer’s instructions. (The heating elements are installed at right angle to the flqor
grpove. The heating unit'is~assembled and supported in accordance with the manufacturey's
insgtructions and is operated under conditions of normal operation.

.

A canvas sheet of cotton having a weight of 0,24 kg/m2, with 24 x 24 picks per centimetre
placed on top of.the heating units.

S

A five-castor chair with the chair and castor mechanism locked with respect to rotation in the
hdrizontal plane is used to submit the heating unit to 2 500 cycles of rotation.

T’FU I\Jl't\/l"l‘ UI'IUI’U dl'CHIIUtUI Uf l‘l"I‘U uaotur UI’IUI’U I‘O GNNIUAI'IIIGtUIl_y 260 rrrrrr. Thc dl.aIIIUL‘UI Uft e
castors is approximately 50 mm, their width is approximately 20 mm and their crank distance is
approximately 32 mm.

Each cycle comprises rotation of the chair for 3 min in one direction followed by rotation for
3 min of the chair in the reverse direction. During the test the chair is loaded with a mass so as
to give a total mass, including that of the chair, of 90 kg + 1 kg and the chair/castor combination
is rotated at a rate of 15 r/min £ 1 r/min.

For heating units, other than those supplied with a supply cord and a plug, the cord
connection is part of the heating unit.
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The test is also applicable to heated carpets, other than portable heated carpets, but without
the addition of the canvas sheet.

The tested appliance 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.

21.105 The insulation of heating elements, earthing conductors and insulated wires of the
portable heated carpets shall retain adequate flexibility and insulating characteristics
throughout the life of the appliance.

Campliance is checked by the tests of 21.105.1 and by the tests of 21.105.2 and 21.105.3-whgn
the insulation exceeds

— | a temperature rise of 50 K during the test of Clause 11; or

— | a temperature rise of 110 K during the tests of Clause 19.

THe tests are carried out on separate samples of the heating element, earthing conductors|or
in$ulated wires.

Fdr the test of 21.105.1, one sample measuring approximately 4 min,length is required. For the
tepts of 21.105.2, at least 12 samples are required, each having-a length of 300 mm. For the
tets of 21.105.3, at least 12 samples are required, each havinga length of 300 mm.

21.105.1 A sample of the heating element, earthing conductor or insulated wire is attached|to
the equipment shown in Figure 106. This equipment hasa carrier with two pulleys, each havihg
a proove with a radius of 4 mm, the diameter at {he* base of the groove being 25 mm. The
pUlleys are arranged so that the sample is horizontal where it passes between them.

~

Fdr samples not having a circular cross-sectjon, the form of the groove in the pulley is suitalp
maodified in order to accommodate the larger axis of the sample within it.

y

Fqgr conductors such as laminated foils, a 10 mm wide strip cut from the laminate is used.

THe sample is stretched over the pulleys, each end being loaded with a mass of 0,25 Kg.
If hecessary, the mass at each end is increased in steps of 0,1 kg in order to ensure that the
wires leaving the pulleys @re parallel to each other. Restraining clamps are positioned so that
the pull is always applied.by the mass in the opposite direction to which the carrier is moving.

THe carrier is moved by a means of a chain over a distance of 1 m at a constant speed|of
approximately 0,33 m/s for 1 000 cycles.

A pycle istwo movements, one in each direction.

THesample shall not break during the test.

NOTE A monitoring current not exceeding 50 mA can be passed through the sample during the test.

For heating units incorporating PTC heating elements, the power input is measured before
and after the test. The measurement is made with the heating element suspended vertically in
free air and supplied at the rated voltage of the appliance. Both measurements are carried out
at the same ambient temperature and when the power input has stabilized. The power input
shall not increase during the test.

The sample is then immersed in water containing approximately 1 % NaCl. A DC voltage of
approximately 500 V is applied between the conductor and the saline solution.

The insulation resistance is measured 1 min after immersion and shall be at least 1 MQ.
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21.105.2 The conductors are pulled out from 12 samples of the heating element, earthing
conductor or insulated wire. If this is not possible, the insulation is slit longitudinally, the
conductor is removed and the insulation allowed to close.

Six of the samples are conditioned by suspending them vertically so that they hang freely in a
heating cabinet at a temperature of 125 °C + 2 °C for 336 h. The samples are removed from the
cabinet and allowed to cool down to room temperature. When the material has stabilized, the
length of the samples is measured and shall not be less than 90 % of the original length.

NOTE PVC material is considered to have stabilized by 16 h after removal from the cabinet.

THhe heating cabinet shall have forced air circulation in order to ensure that there_is* o
tenperature gradient over the length of the samples.

The 12 samples are placed in a tensile machine, in turn, so that the length betweeh'the clamps
is lat least 50 mm. The machine is operated at a uniform speed of 500 mm/min 't 50 mm/mijn.
The force and elongation at the instant of rupture are determined.

Results obtained from any sample that ruptured at a force differing from'the average value py
more than 10 %, and from samples that ruptured within a distancefof-15 mm from the clanp,
arg disregarded. Additional samples are tested in order to obtainct2'valid results.

The elongation of each of the unconditioned samples shall ,het be less than 100 % and their
tensile strength shall not be less than 8,75 MPa.

THe average value of both the elongation and tensilesStrength of the conditioned samples shfall
be not less than 75 % of the average value determinéd for the unconditioned samples.

21(.105.3 A 10 mm length of insulation is remeved from each end of 12 samples of the heating
elément, earthing conductor or insulated wire.

Sik of the samples are wound in a cloSe helix of six turns on a metal mandrel having a diameger
aplproximately equal to the external*diameter of the samples. Together with the remaining $ix
sajmples, they are placed in a heating cabinet at a temperature of 125 °C + 2 °C for 336 h. The
samples are removed from thecabinet and allowed to cool down to room temperature.

When the material has stabilized, the other six samples are also wound on the mandrel in the
sajme way.

NQTE PVC materialis considered to have stabilized by 16 h after removal from the cabinet.

The heating<{cabinet shall have forced air circulation in order to ensure that there is pho
temperature’ gradient over the length of the samples.

Theumandrel is immersed for 1 h in water containing approximately 1 % NaCl. The samples gre
then subjected to a test voltage of 1 00U V for class Il appliances and 500 V for class Il
appliances. The voltage is applied for 1 min between the conductors and the solution and there
shall be no breakdown.

The samples are unwound from the mandrel and inspection shall show that there are no visible
cracks.

21.106 Heating elements with PTC characteristics of portable heated carpets shall be
resistant to crushing.

Compliance is checked by the following test.
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The flexible part is fully supported by a piece of plywood 20 mm thick and supplied as specified
in 11.4. When steady conditions are established, the temperature of the heating element is
measured. A block having dimensions of 100 mm x 300 mm and a mass of 80 kg is applied for
5 min to the surface in the most unfavourable place. The edges of the block in contact with the
flexible part are rounded.

After removing the block, the appliance is again operated until steady conditions are established
and the temperature of the heating element is measured. The temperature of the heating
element where the block has been applied shall not have increased by more than 10 K.

NQTE The most unfavourable place to apply the block can be at a loop in the element.
22 Construction
THhis clause of Part 1 is applicable except as follows.

22.101 For other than class Ill appliances, heating units shall be of class Il constructipn
and may be provided with a protective earth.

Campliance is checked by inspection and the tests for class Il constructions.

22,102 The insulation and any adhesive covering the conngctions and the edges of the heating
elé¢ment shall not affect the material or insulation properties of the heating element.

Campliance is checked by the following test.

THhe heating unit is placed in a cabinet at a temperature of 80 °C or 45 °C plus the temperatyre
ride determined during the test of Clause 11\whichever is higher. The test is carried out for
336 h.

Affer the heating unit has cooled dewn to approximately room temperature, it shall withstapd
the electric strength test of 16.3.

22.103 The sheets of laminated heated carpets used to locate the heating element shall pe
reliably bonded together.

Campliance is checked by the following test.

Sik samples having dimensions approximately 100 mm x 130 mm are cut from the laminatpd
part of a new)heating element. The samples for each set are taken from the edge and from the
hdating surface both perpendicular and parallel to the heating element runs.

Frpni/the ends measuring 100 mm, a strip of the material retaining the heating element|in
p sition and h:n/lnn a width of 25 mm is cut away from one face at one end of each sample.
Another similar str/p is removed from the opposn‘e face and at the opposite end of the sample
Any heating element situated under the removed strips is also cut away.

NOTE It can be necessary to cut away more than one layer in order to test the bonding of the layers retaining the
heating element.

Clamps are attached to the full length of the remaining layers of material at both ends of the
sample.

The sample is then suspended by one of the clamps and subjected to a total load of 1,25 kg by
means of the other clamp. The test is carried out for 1 h at a temperature of 20 °C, and then for
1 h at a temperature of 80 °C.
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The layers retaining the heating element in position shall not separate.

This test is repeated on samples taken from an appliance that has been subjected to the tests
of Clauses 11 and 19.

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

Compliance is checked by inspection.

22.105 Appliances, other than those containing heating elements operating at safety, extra-
low voltage, shall incorporate

— | a protection circuit that disconnects both poles of the supply within one cycle-of the supply
frequency when the heating element insulation is penetrated, or
— | an earthed metal screen that encloses the heating element insulation.

Fdr appliances that incorporate a protection circuit, the protection circuit'shall not automatically
reset or automatically reconnect the supply when the penetrating object is removed.

Campliance is checked by the test of

— | 22.105.1 for appliances that incorporate a protection cifeuit;

— | 22.105.2 and 27.5 for appliances that incorporate an~earthed metal screen that encloses
the heating element insulation.

22.105.1 The appliance is supplied at rated voltage and an attempt is made to insert tgst
probe D of IEC 61032 into the appliance in order to touch the heating element insulation. The
probe is applied using a force of 10 N. If contact with the insulation is made, a protection circpit
shiall operate to give all pole disconnection of the heating elements within one cycle of the
supply frequency.

When the probe is removed from~contact with the appliance, a manual operation shall pe
required to re-energize the heating elements.

If the protection circuit daes*not rely on a connection to the supply system protective earth|to
cause its operation,

— | the voltage on.the probe prior to and during detection shall not be greater than 24 V, ang

— | the maximum current through the probe shall not exceed 5 mA,

when meastired to earth or any of the supply conductors.

If the ,protection system relies on contact with a conductive layer, such as metal braiding |or
metalVfoil, to cause its operation and if the conductive layer does not comply with the
requirements for accessible earthed metal 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.

22.105.2 An attempt is made to insert test probe D of IEC 61032 into the appliance in order
to touch the heating element insulation. The probe is applied using a force of 10 N. The probe
shall not touch the heating element insulation without also touching the screen.

22.106 For appliances that incorporate protection circuits that rely on a connection to the
supply system protective earth, it shall not be possible to energize the heating elements unless
connection to the protective earth is of a sufficiently low value.

Compliance is checked by the following test.
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A 10 Q resistor is placed in series between the protection circuit and its connection to the supply
system protective earth. When the appliance is supplied at rated voltage, the heating elements

sh

all not become energized.

22.107 When the heating element is incorporated directly into the textile section of a heated
carpet, a wear indicator, such as a colour change, shall be incorporated in the carpet above
the heating element so that the indicator becomes visible before the heating element insulation
system is exposed.

C

mpliance is checked by inspection after removing the top sections (pile/tread layer) of t

he

23

Th

24 Components

Th

24.1.5 Addition:

Fd
re

24.2 Modification:

Pg

24.101 Thermal cut-outs that are necessary for compliance with Clause 19 shall be non-se

re

Cdq

2
st

Cq

25

ated carpet enclosure.

Internal wiring

is clause of Part 1 is applicable.

is clause of Part 1 is applicable except as follows.

erence to the connectors in the standard sheets of {EC 60320-3.

rtable heated carpets may be fitted with switches and controls in flexible cords.

setting with a trip-free mechanism.

mpliance is checked by inspection.

ndard shall be sapplied with the appliance.

mpliance isschecked by inspection.

Supply connection and external flexible cords

T

25.

H 1 £ D 4 IH bl 4 £o11
1o LIdUoT UT T dadlt T To appliLallIT TALTUL do TUINTUWOS.

1 Modification:

r portable heated carpets, all parts of IEC 60320 are-applicable except for those that make

.102 Controls and\other components necessary for the appliance to comply with this

Portable heated carpets shall be supplied with a supply cord with a minimum length of 2,3 m.

Compliance is checked by inspection and measurement.
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25.3 Replacement:

Fixed heating units shall incorporate one of the following means for permanent connection to
fixed wiring:

— a set of supply leads;
— asupply cord.

The minimum length is 3 m.

Campliance is checked by inspection and measurement.
255 Replacement:

Sypply cords shall be assembled to the appliance using a type Y attachment or type|l Z
attachment.

Campliance is checked by inspection.
25.15 Modification:

The force irrespective of the mass of the unit is 100 N.

26 Terminals for external conductors

THis clause of Part 1 is applicable.

27 Provision for earthing

This clause of Part 1 is applicable.

28 Screws and connections

THis clause of Part 1 is_applicable.

29 Clearances;creepage distances and solid insulation
This clause of Part 1 is applicable except as follows.

29.1¢, Modification:

Portable heated carpets are in overvoltage category Il. Other appliances are in overvoltage
category llI.

29.3 Modification:

There are no dimensional requirements for the insulation of the flexible part of the heating
unit and for the heating element of the portable heated carpets.

For class Il heating units, there shall be two layers of insulation on the heating unit 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.


https://iecnorm.com/api/?name=2e294392601a8820dbd9c1119dbb1843

IEC 60335-2-106:2021 © |IEC 2021 -31-

30

Th

30.

Th

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

e test is not applicable to heating units or heated carpets.

The tests of 25.1 and 25.4 of IEC 60884-1:2002 including IEC 60884-1:2002/AMD1:2006 and

IEC 60884-1:2002/AMDZ2:2013 are applicable to the flexible parts of connecting devices.

30.2 Addition:

TH

30

30

Th

30
ing

Cd

30
e
fra
wd

aplpear in more than two(samples. Any pieces of heating element and trimming are remov|

fra

TH

are supported by -brass pillars mounted on a base of insulating material so that their axes &g

al
10
he

O

e enclosure of the flexible part is not tested.

.2.2 Not applicable.

.2.3.2 Addition:

e needle flame test is not carried out on textile materials.

.101 The enclosure of the flexible part shall be resistant to ignition, unless the applian
orporates means to prevent overheating resulting from the arcing of conductors.

mpliance is checked by the test of

30.101.1, for assessing the resistance to ignition of the flexible part, or

30.101.2, for appliances incorporating~imeans to prevent overheating resulting from f
arcing of conductors.

.101.1  Six samples, having diménsions of 100 mm x 200 mm, are cut from the enclosy
that their shorter sides are parallel with the runs of the heating element. They are select|
m parts of the enclosure so that no two samples contain the same warp thread or the sar|
ft thread. If this is not possible, the samples are selected so that the same threads do 1

m the samples.

e test equipment,“as shown in Figure 107, has two brass electrodes 3 mm in diameter th

gned. The)base also supports a platform of insulating material, having dimensions
0 mm x(100 mm, and located centrally between the brass pillars. Provision is made for t
ight ofthe platform to be adjusted.

re
ed
ne
ot
ed

at
re
of
he

e

enfthe electrodes is fixed in ,nncifinn while the other electrode is movable thus qllnwing i

sample to be inserted. The tip of the fixed electrode has an angle of 45°. The electrode is
positioned so that the point furthest from the brass pillar is at the top and at a distance of

ap

proximately 3 mm from the centre of the platform. The movable electrode has a flat end.

The lower part of a hardwood mask, as shown in detail A of Figure 108, is placed on the
adjustable platform in the position indicated.

The test equipment, including the upper part of the mask as shown in detail B of Figure 108, is
placed in a heating cabinet having a door with an inspection window and air circulated by natural
convection. The electrodes are connected in series with an adjustable non-inductive resistor to
a supply having a sinusoidal output voltage of 10 kV and a characteristic such that the output

’4¢]

Itage does not decrease by more than 100 V when a current of 1 mA is flowing.
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The temperature of the heating cabinet is raised to 65 °C £ 2 °C. The electrodes are then short-
circuited and the resistor adjusted so that a current of 1 mA flows. The supply is then
disconnected and the samples are placed in the cabinet for a period of 3 h.

Without removing the equipment from the heating cabinet, the movable electrode is withdrawn
and one sample is pulled over the fixed electrode so that the electrode is situated centrally in
the space normally occupied by the heating element. The sample is adjusted so that its end is
approximately level with the edge of the adjustable platform. The movable electrode is then
inserted into the other end of the element space and is fixed so that the distance between the
electrodes is 6,0 mm = 0,1 mm. The sample is smoothed out and the upper part of the mask is
placed in position. The door of the heating cabinet is then closed for a further period of 5 min
inlorder to stabilize the temperature.

THe supply is switched on and sparks are allowed to pass between the electrodescfor a peripd
of[2 min. If the sample ignites, the time from the instant of switching on until the-flame reaches
the inner edge of the mask is recorded, any ignition of surface fibres which lasts no mqre
than 3 s being ignored. If the sample does not ignite, a time of 120 s is recorded.

The sample is then removed and repositioned between the electrodes-with the other surface
uppermost and so that the opposite end is subjected to the test.

THe test is repeated on the other five samples.

—~.

If pny time recorded is less than 30 s, the complete teSt is repeated on a second set of §
samples. In this case, no sample shall have a recorded time less than 30 s.

X

The average of the 12 values recorded is calculated and shall not be less than 80 s. All valugs
differing by more than 30 s from the average ,areignored and, if necessary, the average of the
remaining values is recalculated.

30.101.2 A suitable length of the conductor is exposed and the insulation of the conductonis
refmoved over a length of 25 mm. This part of the conductor is bent in a radius of 75 mm and
immersed in a non-conductive liquid-having a temperature of 230 °C + 2 °C, the appliance beihg
supplied at rated voltage. Within’30 s the protection system shall operate so that the power
input of the flexible part does not exceed 1 W.

THhe conductor is withdrawn from the liquid when the protection system has operated. If the
pawer input of the flexible part subsequently increases above 1 W, the test is carried qut
100 times or until.the power input is permanently reduced below 1 W, whichever occurs first,

30.102 Theinsulation of heating elements, internal wiring and connections within the flexihle
pdrt shall pe sufficiently resistant to abnormal heat and to fire.

Campliance is checked by the following test.

A sample of the heating element or internal wiring at least 150 mm long is supported by a grid
inclined at 45°. The grid is formed from parallel wires 0,6 mm in diameter, spaced 20 mm apart,
and it is large enough to fully support the sample. The sample is positioned perpendicular to
the horizontal wires and centrally between the other wires.

A second grid of similar dimensions is placed on top of the sample so that its horizontal wires
are displaced by 10 mm from the horizontal wires of the first grid.

The wires of both grids that are parallel to the sample are aligned with each other.

The two grids are placed centrally within the laboratory fumehood/chamber as specified in
IEC 60695-11-5 and are held in position so that there is no movement during the test.
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A needle flame, as specified in Figure 2a of IEC 60695-11-5:2016, is applied to the sample at
a point mid-way between the wires, so that the tip of the flame is in contact with the surface of
the sample and near its lower end. The flame is maintained until the test specimen ceases to
burn.

The test is repeated on two additional samples.

31 Resistance to rusting

This clause of Part 1 is applicable.

32 Radiation, toxicity and similar hazards

THis clause of Part 1 is applicable.
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1,25 m? - K/W thermal blocking insulation

0,1 m? - K/W thermal insulation layer(for heating units only)
support for thermal insulation

thermal insulation

50 mm x 200 mm timberiframe

plywood floor

underlay (if specified by the manufacturer)

heating unit.or heated carpet

Figure 101 — Arrangement for testing heating units
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.

IEC
Kely
1 [1,25 m? - K/W thermal blocking insulation
0,1 m? - K/W thermal insulation layer

2,5 m? - K/W thermal insulation

40 mm thick concrete base (or\siabs)

underlay (if specified by the manufacturer)

o o A W N

heating unit

Figure 102 — Arrangement for testing heating units
to be used only above concrete or similar floors
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INEIE

1 [circuit of Figure 4 of IEC 60990:2016

IEC

Kely

uniformly distributed load

sheets of aluminium foil

plywood floor

underlay (if specified by the manufacturer)

heating unit or heated carpet

N O o~ W N

0,1 m? - K/W thermal insulation fayer (for heating units only)

Figure.103 — Arrangement for measuring leakage current
and electric strength of the flexible part
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Dimensions in millimetres
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Kely
1 |jig body

2 |reference edge
3 |needle guide
NG

TE The jig body is made from insulating matetial.

Figure 104 — Jig for locating the contact needle
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Dimensions in millimetres

400

| —— >
vy}

40

g
-¢ |

Section X-X
IEC

Kely

A flexible part
B upper sheet of thermal insulation

C underlay

Figure 105 — Arrangement for the three-thickness fold test
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Dimensions in millimetres

Details of pulleys C

30°

“ P4y
=1 5
ez

100

A 100'i
N A
5 N—C
) c %,y
B

G F E
d
0,25 kg 0,25 kg
IEC

Kely
A |pulley having a diameter > 50 mm
B [carrier
C |grooved pulley
D |restraining clamp
E |engagement pin
F [chain having a pitch of 12,7 mm
G | sprocket having 20 teeth with~a\pitch circle diameter of 88,9 mm

Figure 106 — Equipment for flexing heating elements and internal wiring
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IEC

Kely
adjustable platform

lower part of mask (see detail A of Figure 108)
fixed electrode

upper part of mask (see detail B of Figure 108)
terminals

movable electrode

®@ M m O O W »

base plate

Figure:107 — Equipment for the spark ignition test
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Dimensions in millimetres
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a) Detail A — Lower-part of mask
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b) Detail B — Upper part of mask

IEC

NOTE The mass of the upper part of the mask is approximately 100 g, which is achieved by modifying its thickness

Figure 108 — Details of the mask
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Annexes

The annexes of Part 1 are applicable exept as follows.
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Annex B
(normative)

Battery-operated appliances, separable batteries and detachable
batteries for battery-operated appliances

Annex B of Part 1 is not applicable.
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Bibliography
The bibliography of Part 1 is applicable except as follows.
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IEC 60335-2-17, Household and similar electrical appliances — Safety — Part 2-17: Particu
requirements for blankets, pads, clothing and similar flexible heating appliances
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IEC 60335-2-81, Household and similar electrical appliances — Safety — Part 2-81: Particu
requirements for foot warmers and heating mats

IEC 60335-2-96, Household and similar electrical appliances — Safety — Part 2-96; Particu
reqquirements for flexible sheet heating elements for room heating
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTRODQMESTIQUES ET ANALOGUES -
SECURITE -

Partie 2-106: Exigences particuliéres pour les tapis chauffants et

@s unités chauffantes installées sous des revétements de sol amovibles,

pour le chauffage des locaux

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de norfmatisation compog
de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC),\LJEC a pour objet
favoriser la coopération internationale pour toutes les questions de normalisation, dans les domaines
I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes international
des Spécifications techniques, des Rapports techniques, des Spécifications accessjbles au public (PAS) et g
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études, 4
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisatig
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent également 3
travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selon g
conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesure
possible, un accord international sur les sujets étudiés, étant donné)que les Comités nationaux de I'lEC intéres
sont représentés dans chaque comité d'études.

Les Publications de I'lEC se présentent sous la forme/devfecommandations internationales et sont agréd
comme telles par les Comités nationaux de I'lEC. Taous les efforts raisonnables sont entrepris afin que I'l
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable
I'éventuelle mauvaise utilisation ou interprétation quinen est faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internatiohale, les Comités nationaux de I'lEC s'engagent, dans toutg
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationa
et régionales. Toutes divergences entre_tautes Publications de I'lEC et toutes publications nationales
régionales correspondantes doivent étreiindiquées en termes clairs dans ces dernieres.

L'IEC elle-méme ne fournit aucung cattestation de conformité. Des organismes de certification indépenda
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marques
conformité de I'lEC. L'IEC n'estresponsable d'aucun des services effectués par les organismes de certificat
indépendants.

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

Aucune responsabilitésnetdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatair|
y compris ses experts)particuliers et les membres de ses comités d'études et des Comités nationaux de I'lH
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de queld
nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépeng
découlant deylapublication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'lH
ou au crédit‘qui lui est accordé.

L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicatid
réféfencées est obligatoire pour une application correcte de la présente publication.

Matténtion est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I'oH
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L'IEC 60335-2-106 a été établie par le comité d'études 61 de I'lEC: Sécurité des appareils

él

ectrodomestiques et analogues. Il s'agit d'une Norme internationale.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2007. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) alignement du texte sur I'lEC 60335-1:2020;
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b)

c)

d)

e)

Le

conversion en texte normatif de certaines notes (Article 1, 5.2, 5.3, 5.6, 7.12.1, 7.101, 10.1,
18.101.1, 18.101.2, 18.102.5, 19.1, 19.103, 21.1, 21.104, 21.105, 30.102);

ajout d'exigences pour les tapis chauffants mobiles (Article 1, 5.2, 5.5, 6.1, 6.2, 7.1, 7.6,
7.12, 7.14, 7.101, 11.8, 15.1, 15.101, 16.1, 16.2, 16.3, 19.101, 19.102, 19.103, 21.105,
21.106, 24.1.5, 24.2, 29.3);

ajout d'exigences pour les tapis chauffants mobiles lavables (5.3, 7.1, 7.6, 7.12, 7.14);

mise a jour de I'essai du 30.102.

texte de cette Norme internationale est issu des documents suivants:

Le
ab

La

Le

Projet Rapport de vote
61/6369/FDIS 61/6419/RVD

rapport de vote indiqué dans le tableau ci-dessus donne toute informationcsur’le vote aygnt
outi a son approbation.

langue employée pour I'élaboration de cette Norme internationale €st I'anglais.

S€
SO

par I'lEC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Un
él¢

L4
et

pas la présente Partie 2 est utilisée. Elle a été établie sur la base de la sixiéme édition (202

de

NG

L4

a fransformer cette publication en norme IEC: Exigences particuliéres pour les tapis chauffar

et
de

Lo

p
m

dog

présent document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé
lon les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC,"Supplément IEC, disponibles
us www.iec.ch/members_experts/refdocs. Les principaux-types de documents développgs

=

e liste de toutes les parties de la série IEC 60335, publiées sous le titre général Apparei
bctrodomestiques et analogues — Sécurité, se tfeuve sur le site web de I'lEC.

présente Partie 2 doit étre utilisée conjointement avec la derniére édition de I''EC 60335-1
ses amendements, sauf si cette édition('exclut. Dans ce cas, la derniére édition qui n'excjut
0)
cette norme.

TE 1 L'expression "la Partie 1" utilisée dans la présente norme fait référence a I''EC 60335-1.

présente Partie 2 compléte-ou modifie les articles correspondants de I'lEC 60335-1, de fagpn
ts
les unités chauffantes ‘installées sous des revétements de sol amovibles, pour le chauffapge
s locaux.

rsqu'un paragraphe particulier de la Partie 1 n'est pas mentionné dans cette Partie 2, ce
ragraphefs'applique pour autant que cela soit raisonnable. Lorsque la présente norme

ntionne."addition", "modification"” ou "remplacement", le texte correspondant de la Partie
it étre;adapté en conséquence.

NC

- 1 4o <l 4 oy H 4 4 FHH 4
| S = Oyolclllc utTTiummeTuoauulT suivarit ToU utlimmoT.,
les paragraphes, tableaux et figures qui s'ajoutent a ceux de la Partie 1 sont numérotés a partir de 101;

a I'exception de celles qui sont dans un nouveau paragraphe ou de celles qui concernent des notes de la Partie 1,
les notes sont numérotées a partir de 101, y compris celles des articles ou paragraphes qui sont remplacés;

les annexes qui sont ajoutées sont désignées AA, BB, etc.

NOTE 3 Les 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 du présent document ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au

d

N

d'

ocument recherché. A cette date, le document sera

reconduit,
supprime,
remplacé par une édition révisée, ou

amendé.

JTE 4 L[atteniion des Comiteés nationaux est attiree sur le fait que Ies fabricants d.apparells et Ies organisn
essai peuvent avoir besoin d'une période transitoire aprés la publication d'une nouvelle publication IEC, ou-d'

publication amendée ou révisée, pour fabriquer des produits conformes aux nouvelles exigences et pour‘adap
leurs équipements aux nouveaux essais ou aux essais révisés.

L

e|comité recommande que le contenu de cette publication soit entériné au niveau national au plus t6t)12' mois et

plus tard 36 mois aprés la date de publication.

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

6.1: Seules les unités chauffantes de classe Ill sont admises (Finlande).

es
ne
ter

présent document indique qu'il contient des couleurs qui sont considérées comm
utiles a une bonne compréhension de son contenu.“Les utilisateurs devraient, p
cdonséquent, imprimer le présent document en utilisant une imprimante couleur.

IMPORTANT - Le logo "colour inside™ qui se trouve sur 1a page de couverture dJ.l

-
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INTRODUCTION

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

Les documents de recommandations concernant l'application des exigences de sécurité pour
les appareils peuvent étre consultés dans les documents de support du CE 61, accessibles sur
le site web de I'lEC a I'adresse:

https //www iec ch/tc61/suppartingdocuments

Cgtte information est donnée a l'intention des utilisateurs de la présente Norme internationgle

et|n'a pas pour objet de remplacer le texte normatif de la présente norme.

L4 présente norme reconnait le niveau de protection internationalement accepté contre les
dangers électriques, mécaniques, thermiques, liés au feu et au rayonnement .des appareifs,
loftsqu'ils fonctionnent comme en usage normal en tenant compte des instructions du fabricant.
Elle couvre également les situations anormales auxquelles on peut s'attendre dans la pratigue
et|elle tient compte de la fagon dont les phénoménes électromagnétiques peuvent affecter|le
fonctionnement sOr des appareils.

Cgtte norme tient compte autant que possible des exigences de'PIEC 60364, de fagon a rester
compatible avec les regles d'installation quand I'appareil est’'raccordé au réseau d'alimentatign.
Cé¢pendant, des regles nationales d'installation peuvent étre“différentes.

Sifun appareil relevant du domaine d'application de faprésente norme comporte également des
fonctions couvertes par une autre Partie 2 de {JEC 60335, la Partie 2 correspondante ¢st
aplpliquée a chaque fonction séparément, dans:la limite du raisonnable. Si cela est applicable,
on tient compte de l'influence d'une fonction sur'les autres fonctions.

Ldrsqu'une Partie 2 ne comporte pas d'exigences complémentaires pour couvrir les risqules
trgités dans la Partie 1, la Partie 1 s'applique.

NQTE 1 Cela signifie que les comités\.d'études responsables pour les Parties 2 ont déterminé qu'il n'était gas
nég¢essaire de spécifier des exigences$_particuliéres pour I'appareil en question en plus des exigences générales.

Cgtte norme est une nofme de famille de produits traitant de la sécurité d'appareils et a
préséance sur les normes horizontales et génériques couvrant le méme sujet.

NQTE 2 Les publications horizontales, les publications fondamentales de sécurité et les publications groupées|de
ségurité couvrant un“risque ne sont pas applicables parce qu'elles ont été prises en considération lorsque |es
exigences générales et particulieres ont été étudiées pour la série de normes IEC 60335.

Un appareil conforme au texte de la présente norme ne sera pas nécessairement jugé conforme
aux principes de sécurité de la norme si, lorsqu'il est examiné et soumis aux essais, il apparpit
qu'il¢présente d'autres caractéristiques qui compromettent le niveau de sécurité visé par ces
exigences

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

NOTE 3 Les normes traitant des aspects non relatifs a la sécurité des appareils électrodomestiques sont:
— les normes IEC publiées par le comité d'études 59 concernant les méthodes de mesure d'aptitude a la fonction;

— les normes CISPR 11 et CISPR 14-1, ainsi que les normes applicables de la série IEC 61000-3 concernant les
émissions électromagnétiques;

— la norme CISPR 14-2 concernant I'immunité électromagnétique;

— les normes IEC publiées par le comité d'études 111 concernant I'environnement.
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APPAREILS ELECTRODQMESTIQUES ET ANALOGUES -
SECURITE -

Partie 2-106: Exigences particuliéres pour les tapis chauffants et

les unités chauffantes installées sous des revétements de sol amovibles,

pour le chauffage des locaux

Domaine d'application

L'article de la Partie 1 est remplacé par le texte suivant.

La

do
et

présente partie de I'lEC 60335 traite de la sécurité des:

tapis chauffants mobiles;
tapis chauffants et appareils analogues;

unités chauffantes destinées a chauffer la piece dans laquelle elles sont situées
destinées a étre installées directement sous des matériaux utilisés comme un revéteme
de sol amovible tel qu'un tapis, un revétement en vinylesou un stratifié a pose flottante,

et
nt

nt la tension assignée est inférieure ou égale a_250 V pour les installations monophaségs

a 480 V pour les autres installations, y compris-gs’/appareils alimentés en courant continy.

L'attention est attirée sur le fait que:

La

dans de nombreux pays, des régles diinstallation différentes s'appliquent;

pour les appareils destinés a étre-utilisés dans des véhicules ou a bord de navires
d'avions, des exigences supplémentaires peuvent étre nécessaires;

dans de nombreux pays, des“exigences supplémentaires sont spécifiées par les organism

nationaux responsables de-la protection contre l'incendie, par les organismes nationaux

responsables des reglements d'installation, par les organismes nationaux de la santé, p

les organismes nationaux responsables de la protection des travailleurs et par des

organismes similaires.
présente normejne s'applique pas

aux appareils prévus exclusivement pour des usages industriels;

aux appareils destinés a étre utilisés dans des locaux qui présentent des conditio
particuliéres, telles que la présence d'une atmosphére corrosive ou explosive (poussié
vapeur ou gaz);

ns
e,

aux couvertures, coussins, vétements et appareils chauffants souples analogues

(IEC 60335-2-17);

aux chanceliéres et carpettes chauffantes électriques dont la surface est inférieure ou égale

a 0,5 m2 (IEC 60335-2-81);

aux films souples chauffants intégrés au plancher de la structure des batiments

(IEC 60335-2-96);
aux éléments chauffants souples incorporés dans d'autres appareils;
aux appareils alimentés par batteries.
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2

Références normatives

L'article de la Partie 1 est applicable, avec I'exception suivante.

Addition:

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

gé

nérales

IEC 60884-1:2002/AMD1:2006

IE

3

4
L OUOO4-T.ZUUZ/ANIDZ.ZU TS

Termes et définitions

L'article de la Partie 1 est applicable, avec les exceptions suivantes.

3.

3.
fo

Le
thq
fo
ch
trg

3.

3.
ur

Définitions relatives aux caractéristiques physiques

.9 Remplacement:
nctionnement de I'appareil dans les conditions suivantes:

s unités chauffantes sont installées sous une couche- de matériau d'une résistan
ermique d'environ 0,1 m2 - K/W. Les unités chauffantés;“dont le courant peut varier

auffantes sont chargées de sorte que le courant marqué sur I'élément chauffant circule
vers l'unité chauffante.

b Définitions relatives aux types d'appareils

5.101
ité chauffante

élé¢ment chauffant équipé de moyens_ de*connexion a I'alimentation

3.
urn
as

3.
ap
ap
te

5.102
ité chauffante modulaire
semblage préfabriqué constitué d'une unité chauffante et d'autres matériaux

5.103

pareil régulé

pareil dont lal _partie souple comporte des dispositifs qui détectent les variations
mpérature larsque l'appareil fonctionne dans les conditions de fonctionnement normal,

qui permet de-réguler automatiquement la puissance absorbée moyenne

3.
ta

5.104
bis/chauffant

hction de la longueur de I'élément chauffant, et celles quirpeuvent alimenter d'autres unitg

ce

a

A — ‘ . P - MR = 2 \ TIPS )
pareil aont 1a surtdce est superieure ou €gaie a U,o M= el SuUr idaquelie 1 utiisdateur prace s

pieds ou son corps pour les réchauffer

3.6 Définitions relatives aux parties d'un appareil

3.6.101
électrode
partie conductrice incorporée dans un film souple chauffant pour alimenter le matériau chauffant

1

Il existe une édition consolidée 3.2:2013 qui comprend I'édition 3 et ses amendements 1 et 2.
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3.6.102

partie souple

ensemble constitué de l'ensemble des couches de matériau qui constituent l'enveloppe
permanente de l'appareil, ainsi que de I'élément chauffant, des thermostats et de toutes les
autres parties qui transportent du courant comprises dans l'enveloppe, destiné a étre placé
sous revétement de sol ou a y étre intégré

Note 1 a I'article: La partie souple peut comporter un couvercle amovible.

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.
5.2 Addition:

Pqur les tapis chauffants stratifiés, un appareil supplémentaire’ est exigé pour les essais
dy 22.103.

Pqur les unités chauffantes, deux appareils supplémentaires sont exigés pour l'essai
du 18.102. Pour les unités chauffantes a éléments Chauffants sur film ou sur circuit imprimé,
ddux appareils supplémentaires sont exigés pour l'essai du 21.102.

Pqur les tapis chauffants qui comportent wny'indicateur d'usure tel qu'un changement fe
couleur, les essais des Articles 11, 13, #8 et des 19.2, 19.101, 21.101, 21.102, 21.1P3
et|21.104 exigent des échantillons particuliers avec la couche de tissu usée ou retirée afin
d'éxposer l'indicateur.

Lds essais du 21.101 et du 21.104, peuvent étre effectués sur des appareils distincts.

L4 longueur exigée de I'élémént chauffant ou les conducteurs internes est de 15 m pour les
egsais du 21.106.

5.3 Addition:
L'¢ssai du 21.401 peut étre effectué conjointement avec le conditionnement décrit en 18.102|2.

Avant de-procéder aux essais, les tapis chauffants mobiles lavables sont lavés deux fpis
conformément aux instructions.

5.5 Addition:

Si les tapis chauffants mobiles sont équipés d'un couvercle amovible, les essais sont
réalisés avec ou sans ce couvercle, selon la condition la plus défavorable.

5.6 Addition:

Les thermostats sensibles a la température ambiante ou a la température extérieure sont mis
en court-circuit. Toutefois, si le thermostat peut étre réglé de facon telle qu'il ne cycle pas, il
n'est pas mis en court-circuit.
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Pour les dispositifs de commande électroniques, il peut étre nécessaire de rendre les éléments
sensibles inopérants au lieu de mettre le thermostat en court-circuit.

5.10 Addition:

Lorsque les unités chauffantes sont coupées pour les besoins des mesurages, les essais sont
effectués aprés avoir raccordé les conducteurs d'alimentation et protégé les bords
conformément aux instructions.

6

L'article de la Partie 1 est applicable, avec les exceptions suivantes.

6.

Si

Le

6.]

Le

Le
ét

Cg¢tte exigence ne s'applique pas a la fiche de‘prise de courant des appareils raccordés par
cable d'alimentation équipé d'une fiche de“prise de courant ni aux dispositifs de comman
fixeés au mur.

7 | Marquage et instructions

L'article de la Partie 1 est.applicable, avec les exceptions suivantes.

7.

Le
ou

Le
et

Classification

Addition:
une unité chauffante est classée, les exigences correspondantes s'appliquent.
s tapis chauffants mobiles doivent étre de la classe Il ou Ill.
P Addition:
s unités chauffantes et les autres parties posées surde'sol doivent étre au moins IPX7.

s tapis chauffants autres que les tapis chauffantssmobiles et appareils analogues doivs
e IPX7.

Modification:

s exigences suivantes s'appliquent en lieu et place du marquage de la puissance assign
du courantiassigné:

nt

un
de

Ee

s unités chauffantes doivent comporter un marquage, qui indique leur puissance assign
leur~courant assigné maximal a 20 °C. Les unités chauffantes qui peuvent étre coupé

PO

urlés besoins des mesurages doivent comporter un marquage, qui indique leur puissan

-

as

signée par métre.

Les unités chauffantes doivent comporter un marquage de leur courant maximal si:

le courant peut varier selon la longueur de I'unité chauffante; ou
d'autres unités chauffantes peuvent étre alimentées par leur intermédiaire.

Les appareils équipés de dispositifs de commande amovibles doivent porter un marquage

du

numéro de référence ou tout autre moyen d'identification du dispositif de commande.
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Addition:

Les unités chauffantes doivent porter un marquage de l'indication de I'orientation, sauf si
celles-ci sont symétriques.

Le marquage doit étre répété au moins une fois tous les 0,5 m sur I'élément chauffant ou sur
chaque section qui peut étre coupée pour former une unité chauffante.

Les unités chauffantes qui peuvent étre coupées pour les besoins des mesurages et qui
v é S A A Fref Rareaace-appropHe.

s unités chauffantes destinées a étre installées uniquement sur un sol en bétan-ou en
matériau analogue doivent posséder un marquage permanent qui comporte en substance
I'indication suivante:

Pour éviter un danger d'incendie, cette unité chauffante doit uniquement(étre installée gur
un sol en béton ou en matériau analogue.

Les parties souples des tapis chauffants mobiles doivent étre.-marquées du symbagle
ISP 7000-3114 (2011-10) et du symbole ISO 7000-3124 (2011-10)you porter en substance
I'indication suivante:

Ne pas nettoyer a sec. Ne pas nettoyer a I'eau de javel.

En outre, les tapis chauffants mobiles qui ne sont pas.prévus pour étre lavés doivent éfre
marqué du symbole ISO 7000-3123 (2011-10) ou porteren substance l'indication suivante:

Ne pas laver.

7.6 Addition:

Q)

Ne pas nettoyer

[symbole 1ISO,7000-3114 (2011-10)] sec

[symbole ISO 7000-3123 (2011-10)] Ne pas laver

Q)

Ne pas nettoyer

[symbole ISO 7000-3124 (2011-10)] l'eau de javel

7.12 Addition:

Les instructions doivent comporter en substance l'indication suivante:
Cet appareil est destiné a étre utilisé en intérieur uniqguement.
Pour les tapis chauffants qui comportent un indicateur d'usure tel qu'un changement de

couleur, les instructions doivent clairement expliquer I'objet de cet indicateur et les actions a
entreprendre lorsqu'il devient visible.
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Les instructions applicables aux tapis chauffants mobiles doivent comporter, en substance,
les indications suivantes:

il convient de ne pas utiliser les tapis chauffants mobiles s'ils présentent des signes de

détérioration;
il convient de ne pas utiliser les tapis chauffants mobiles pour réchauffer les animaux.

Les instructions applicables aux tapis chauffants mobiles doivent fournir des informations
concernant le lavage ou le nettoyage. Si le symbole ISO 7000-3114 (2011-10), ISO 7000-3123
(2011-10) ou ISO 7000-3124 (2011-10) est utilisé, sa signification doit étre expliquée.

Le
ét
pel

M

Le
se
co

Le

Le
ch

.12.1 Addition:

s instructions applicables aux tapis chauffants mobiles doivent indiquer que l'appareil d
e réparé ou remplacé si le couvercle est usé. Elles doivent expliquer la maniére doht1usy
ut étre observée.

bdification:

s instructions concernant les personnes (y compris les enfants) dont les capacités physiqus
nsorielles ou mentales sont réduites, les personnes dénué€s’ d'expérience ou

s instructions doivent inclure ce qui suit:

une explication des marquages, si nécessaire;

une indication qui précise que les unités chauffantes doivent étre éloignées des autr
sources de chaleur;

une indication qui précise que l'unité ch@uffante ne doit pas étre installée sur des surfac
irréguliéres;

une indication qui précise quegl'unité chauffante doit étre installée en respects
I'orientation correcte, si cela estiapplicable;

d'installation nationales; et

une recommandation '‘qui indique que les unités chauffantes doivent étre alimentées g
un dispositif a courant-différentiel résiduel (DDR) dont le courant de fonctionnement résidd
assigné est inférieur ou égal a 30 mA.

s instructions_doivent comporter les informations suivantes pour l'installation des unit
auffantes:

les précautions a prendre pour éviter les détériorations au cours de l'installation;
les\dimensions et distances a prendre en compte;

nnaissance, et 'utilisation de I'appareil comme jouet par des enfants, ne sont pas exigées.

pit
re

de

une indication qui précise dque l'installation doit étre effectuée conformément aux régles

ar
el

X

osoriptiond Lo fixationde 'unité_chauffante:

des recommandations pour éviter la détérioration d'une unité chauffante et de ses born
du fait de déplacements relatifs aprés l'installation;

es

la température ambiante la plus faible a laquelle les unités chauffantes peuvent étre

installées;
le rayon de courbure minimal de I'élément chauffant, le cas échéant;

les précautions a prendre pour éviter de froisser I'élément chauffant;

la fagon de raccorder les unités chauffantes en indiquant la section et le type des
conducteurs, le cas échéant;

le courant maximal autorisé a parcourir une unité chauffante lorsque d'autres unités
chauffantes sont alimentées par son intermédiaire ou lorsque le courant peut varier en
fonction de la longueur de I'unité chauffante;
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la liste des dispositifs de commande nécessaires pour assurer la conformité a la présente
norme, avec une indication qui précise que l'appareil ne doit étre utilisé qu'avec ces
dispositifs de commande s'ils font partie du systéme de protection contre la surchauffe, a

moins qu'ils ne soient incorporés a l'unité chauffante; et

les spécifications des adhésifs a utiliser.

7.12.101 Les instructions relatives aux unités chauffantes qui peuvent étre coupées pour |
besoins des mesurages doivent préciser que les taches d'installation doivent étre effectuées

un

iquement par le fabricant ou par son service aprés-vente afin d'éviter tout danger.

es

La

La
ing

7.

Le

.14 Addition:

hauteur des lettres sur la partie souple des tapis chauffants mobiles doit étre d'au moi
b mm.

hauteur des symboles représentés dans I'Addition au 7.6 doit étre d'au moins 5 mm.

hauteur des lettres utilisées pour le marquage des unités chauffantes destinées a é
tallées uniquement sur un sol en béton ou en matériau analogue deit étre d'au moins 20 m

5 Addition:

marquage des unités chauffantes destinées a étre installées uniquement sur un sol

béfton ou en matériau analogue doit étre visible pendant(tiinstallation.

7.
do

01 Une étiquette assez grande pour les emplacements des unités chauffantes a indiqy
it étre apposée pour chaque installation, qui précise:

le nom, la marque de fabrique ou la marque d'identification du fabricant ou du vends
responsable;

la référence du modéle ou du type;

la puissance assignée; et

I'endroit ou sont installées les'unités chauffantes.

L'¢tiquette doit comporteren substance les indications suivantes:

La

ne pas restreindre.l'émission thermique du plancher chauffé;
ne pas utiliserde’matériaux de fixation autres que ceux recommandés;
ne pas introduire de clous ou vis;

I'étiquette-doit étre fixée a proximité du tableau de distribution.

coriformité est vérifiée par un examen.

ns

ur

8

Protection contre I'accés aux parties actives

L'article de la Partie 1 est applicable.

9

Démarrage des appareils a moteur

L'article de la Partie 1 n'est pas applicable.

10 Puissance et courant

L'article de la Partie 1 est applicable, avec les exceptions suivantes.
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10.1 Modification:

L'exigence s'applique également a la puissance assignée par métre de longueur des éléments
chauffants des unités chauffantes.

10.101 La puissance des appareils dont les unités chauffantes comportent des éléments
chauffants CTP doit diminuer de maniére significative lorsque la température augmente.

La conformité est vérifiée par I'essai suivant.

L'Jippareil est alimenté a la tension assignée et mis en fonctionnement dans les conditions
dg fonctionnement normal. La puissance doit avoir diminué d'au moins 50 % par rapport alla
vajeur initiale au moment de I'établissement des conditions de régime, tout dispositif pe
coammande en fonctionnement pendant cette période étant mis en court-circuit.

11 Echauffements
L'article de la Partie 1 est applicable, avec les exceptions suivantes,
11.1 Addition:

Legs essais sont effectués dans une piéce maintenue\a@” une température ambiante pe
2qQ °«C £ 2 “C.

11.2 Remplacement:

Ldgs unités chauffantes destinées a étre installées uniquement sur un sol en béton ou en
matériau analogue sont placées conformémént au 11.2.103. Les autres unités chauffantes|et
le$ tapis chauffants sont installés sur le sol et positionnés comme cela est indiqué
e 11.2.102.

Silune unité chauffante modulaire comporte un thermostat avec un capteur de sol distinft,
ce| capteur est placé sur l'une des unités chauffantes adjacentes

— | sur l'axe, ou

— | conformément aux\instructions du fabricant,

mais a 300 mm £ 50 mm a l'extérieur de la surface occupée par l'isolant thermique et a jau
moins 300 mm.des bords du sol d'essai.

Pqur les autres unités chauffantes équipées d'un thermostat avec un capteur de sol distinft,
ce| capteur est situé

— surl'axe de l'unité chauffante—ou
Hte—ou

— conformément aux instructions du fabricant,

mais a 300 mm £ 50 mm a l'extérieur de la surface occupée par l'isolant thermique et a au
moins 300 mm des bords du sol d'essai.

11.2.101 Les unités chauffantes multiples sont installées conformément aux instructions
d'installation. Elles sont disposées en matrice, l'unité chauffante a l'essai étant située au
centre.

11.2.102 L'appareil est placé sur le sol d'essai comme cela est indiqué a la Figure 101 et une
couche d'isolant thermique d'une résistance thermique d'environ 5 m2 - K/W est placée sous la
surface du sol d'essai.
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Un espace libre d'au moins 1,5 m est ménagé au-dessus de la surface supérieure du sol
d'essai.

Un bloc isolant thermique d'une résistance thermique d'environ 1,25 m2 - K/W est placé sur le
sol au centre, en travers des unités chauffantes, comme cela est indiqué & la Figure 101.
L'isolant a une longueur de 0,8 m et une largeur:

— égale a 0,8 m pour les tapis chauffants;

— égale a celle de I'unité chauffante pour les unités chauffantes.

NQTE Pour mesurer I'échauffement le plus élevé du sol, il peut étre nécessaire de répéter I'essai avec le matérjau
de|revétement qui possede I'épaisseur minimale spécifiée dans les instructions.

11[.2.103 Les unités chauffantes destinées a étre installées uniquement sur un sol en bétpn
oy en matériau analogue sont placées sur un sol d'essai comme cela est indiqué a|la
Figure 102. Un isolant thermique d'une résistance thermique d'environ 2,5 m? ©K/W est placé
sous les unités chauffantes. Une couche de béton d'au moins 40 mm d'épaisseur suppotte
l'igolant thermique. Au lieu de couler du béton, la couche de béton peut.étre constituée fe
dalles d'épaisseur 40 mm et de dimensions d'au moins 500 mm x 500 mm, les espaces enire
les dalles étant remplis de sable sec.

Un espace libre d'au moins 1,5 m est ménagé au-dessus de la surface supérieure du sol d'esspi.

o

Un bloc isolant thermique d'une résistance thermique d'enviton 1,25 m2 - K/W est placé sur
sol au centre, en travers des unités chauffantes, comme cela est indiqué & la Figure 1Q2.
L'isolant a une longueur de 0,8 m et une largeur égalé acelle de I'unité chauffante.

11.3 Addition:

L4 température sur le dessus du tapis similé est mesurée au moyen de thermocouples fixgs
suf la face arriere d'une plaque noircie eheuivre ou en laiton de 65 mm x 65 mm x 0,5 mm.

11.4 Addition:

Les appareils régulés sontalimentés a la tension la plus défavorable entre 0,94 fois |et
1,06 fois la tension assignée et mis en fonctionnement dans les conditions (e
fopctionnement normal.

11.7 Remplacemént:
Les appareilsysont mis en fonctionnement jusqu'a I'établissement des conditions de régime.

11.8 Addition:

Leséchauffements-sont égnlnmnnf mesyrés ayx pninfe inrliquée dans le Tableay 101 et ne

doivent pas dépasser les valeurs spécifiées. Les échauffements aux points situés hors du bloc
isolant thermique doivent étre mesurés au moins a 100 mm des bords du bloc.

Tableau 101 — Echauffements maximaux

Partie Echauffement
K
Surface supérieure de la couche d'isolant thermique de 0,1 m? - K/W ou du tapis 22 (60)
chauffant
60 (60)
Surfaces en bois de la structure d'essai
NOTE Les limites d'échauffement sous le bloc isolant thermique sont indiquées entre parenthéses.
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Pour les tapis chauffants mobiles, lorsque les éléments chauffants sont isolés par du

po

lychlorure de vinyle, I'échauffement de l'isolant ne doit pas étre supérieur a 80 K.

12 Charge des batteries a ions métalliques

L'article de la Partie 1 n'est pas applicable.

13

L'article de la Partie 1 est applicable, avec les exceptions suivantes.

13.

Le
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Courant de fuite et rigidité diélectrique a la température de régime

1 Addition:
s appareils sont installés comme cela est spécifié en 11.2.

ux feuilles métalliques, de dimensions suffisantes pour recouvrifia’surface chauffée, sq

$érées l'une au-dessus de la couche d'isolant thermique de~0)1 m?2 - K/W ou du tapi

auffant et I'autre sous l'appareil, ces deux feuilles étant relié€s électriquement. Une char
bnviron 35 kg/m? répartie de maniére uniforme est placée 'sur la couche d'isolant thermiq
0,1 m?2 - K/W.

montage est représenté a la Figure 103.
.2 Addition:

courant de fuite est mesuré entre un.pdle de l'alimentation et les feuilles métalliques. L
rans et autres dispositifs de mise a la\terre sont déconnectés de la terre.

Héfaut des valeurs spécifiées, le courant de fuite ne doit pas dépasser 1 mA/m?2.

TE 101 Si le courant de fuite\ total est supérieur a 10 mA, une installation spéciale conforme aux rég
stallation nationales peut étfe exigée.

TE 102 La majeure partie du courant de fuite avec ces appareils est généralement une fuite capacitive.

.3 Modificatioh:

ur la partie-souple, la tension d'essai est appliquée entre les parties actives et la feu
btallique.

14 "Sdrtensions transitoires

nt

ge
Le

es

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.

15.

1 Addition:

L'essai est effectué directement sur une unité chauffante.
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Les tapis chauffants mobiles sont également soumis a I'essai du 15.101.
15.1.1 Addition:
Les unités chauffantes IPX7 sont immergées pendant 72 h.
15.101 Addition:

La partie souple du tapis chauffant mobile est immergée pendant 1 h dans de Il'eau qui
copntient environ T % de NaCl a une temperature de 20 "C £ b "C apres avoir retire 1es parties
amovibles.

L'intégralité de la partie souple est immergée, a l'exception:
— | des socles de connecteur;

— | des connexions de I'élément chauffant ou des conducteurs internes au socle, de connectelir.
L'gppareil doit alors satisfaire a I'essai de rigidité diélectrique du 16.3 etl'examen doit montfer

qu'il n'y a pas sur l'isolation de traces d'eau susceptibles d'entrainef une réduction des
distances dans I'air ou des lignes de fuite au-dessous des valeurs-spécifiées a I'Article 29.

1§ Courant de fuite et rigidité diélectrique

L'article de la Partie 1 est applicable, avec les exceptions-suivantes:

16.1 Addition:
Leis essais ne sont pas applicables aux tapis*chauffants mobiles de classe lll.

16.2 Addition:

L4 partie souple des tapis chauffants mobiles est soumise a l'essai en appliquant la
tepsion entre les parties actives et une électrode immergée dans les solutions salines.

16.3 Modification:

L4 partie souple des tapis chauffants mobiles est soumise a I'essai en appliquant la tensipn
erltre les parties.actives et une électrode immergée dans les solutions salines. Cependaht,
lofisque l'essai.est réalisé sur les tapis chauffants mobiles sans réaliser au préalable les
esisais de l'Article 15, la partie souple est en lieu et place recouverte d'une feuille métallique.

Additiéon;

Apres I'essai, la partie souple des tapis chauffants mobiles est soigneusement rincée dans
I'eau, puis laissée sécher pendant au moins 24 h a une température comprise entre 20 °C et
40 °C. Pendant la période de séchage, I'appareil est tendu pour tenter de retrouver ses
dimensions d'origine.

17 Protection contre la surcharge des transformateurs et des circuits associés

L'article de la Partie 1 est applicable.
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18 Endurance
L'article de la Partie 1 est remplacé par le texte suivant.

18.101 Les connexions entre I'élément chauffant et les conducteurs d'alimentation d'une
part et les conducteurs d'interconnexion d'autre part doivent étre sdres.

La conformité est vérifiée par les essais applicables du 18.101.1 ou du 18.101.2.

18[1017.7 Dans le cas des unités chauffantes sur film ou sur circuit imprimé, lunjté
cHauffante est placée dans une étuve a une température de 20 °C + 2 °C et est alimentéq a
urle tension telle que le courant soit égal a la valeur marquée sur l'unité chauffante-ou pu
cdurant assigné, selon le cas. La chute de tension a chaque connexion est mesurée,

Il ¢onvient que la longueur de l'unité chauffante soit aussi courte que possible, 'sans toutefpis
étfre inférieure a 0,5 m.

L'ynité chauffante n'est pas déplacée aprés avoir été placée dans I'étuve.

Silles connexions sont effectuées avec des connecteurs sertis, lé. nmesurage est effectué entre
le |conducteur d'alimentation et le connecteur et entre le conhecteur et I'élément chauffapt.
Les points de mesurage sont choisis au plus prés des connéxions.

L'dnité chauffante est soumise a des cycles d'échauffement. Chaque cycle a une durée de 1 h
etlcomprend:
— | une période de 30 min, au cours de laquelle

o ['unité chauffante est alimentée a la.tension qui a été appliquée au moment ou la chyte
de tension a été mesurée;

e pendant les 20 premiéres minutes, la température de I'étuve est portée a 85 °C ou a|la
température de I'élément chatffant déterminée au cours de l'essai de ['Article 11,|si
celle-ci est inférieure;

e pendant les 10 derniéres minutes, la température de [I'étuve est maintenue a cefte
température a £ 5 K\pres;

— | une période de 20 min, pendant laquelle la température est abaissée jusqu'a environ 30 qC;

— | une période de stabilisation de 10 min.

La température.de-l'étuve est mesurée a au moins 50 mm de l'unité chauffante.

NQTE Un refroidissement forcé peut étre utilisé.

L'¢ssai est effectué pendant 400 cycles. La température de ['étuve est alors réduite| a
20 °€.% 2 °C et la chute de tension a chaque connexion est de nouveau mesurée.

La chute de tension ne doit pas dépasser 22,5 mV ou 1,5 fois la premiere valeur mesurée, si
cette valeur est plus faible.

18.101.2 Les tapis chauffants mobiles sont tirés dans un sens puis dans l'autre sur un
rouleau horizontal lisse de diameéetre 25 mm, apres avoir retiré tout revétement amovible
éventuel. L'appareil est installé de telle maniére qu'une extrémité pende verticalement
au-dessus du rouleau tandis que l'autre extrémité est fixée sur toute sa longueur au dispositif
d'entrainement qui se déplace sur un plan horizontal.

Une pince est fixée a l'extrémité de la partie verticale de I'appareil sur toute sa longueur. Une
masse de 0,5 kg ou qui équivaut a 3 g/mm de la longueur de I'extrémité fixée, si cette masse
est supérieure, est fixée a la pince.
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Le mouvement du dispositif d'entrainement est tel que la plus grande surface possible soit
soumise a la flexion.

Le dispositif d'entrainement est mis en fonctionnement a une vitesse d'environ 125 mm/s
pendant 1 000 cycles. L'appareil est alors tourné de 90° puis soumis a 1 000 cycles
supplémentaires.

L'essai est effectué avec la méme face du tapis adjacente au rouleau.
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Apres l'essai, I'examen ne doit révéler aucun dommage au point de compromettre la canformjté
a la présente norme.

18.102 Les connexions électriques entre le matériau résistant et les électrodes des unitgs
chauffantes a éléments chauffants sur film ou sur circuit imprimé doivent étre-fiables.

La conformité est vérifiée par des essais effectués sur deux unités” chauffantes, d'upe
lomgueur supérieure a 1 m chacune.

Une unité chauffante est soumise a l'essai du 18.102.2, puis‘a I'essai du 18.102.5. L'aufre
unité chauffante est soumise aux essais du 18.102.1 au 18.102.5.

Apres les essais, la chute de tension de la seconde unité chauffante, déterminée au point fe
pliage pendant les essais du 18.102.2, ne doit pas dépasser 1,5 fois la chute de tension quf a
ét¢ déterminée sur la premiére unité chauffante De plus, la chute de tension moyenhe
ddterminée aux autres emplacements de la seconde unité chauffante ne doit pas dépasger
1,9 fois la chute de tension moyenne qui a été determinée sur la premiére unité chauffante

L'examen ne doit révéler aucune dégradation du contact, telle que des piqlres sous les
électrodes ou des dommages a proximité des électrodes.

L'¢ssai d'endurance est réalisé dans les conditions spécifiées a I'Article 11 pendant 1 000 h

18.102.1 L'unité chauffante est enroulée et déroulée sur un mandrin cylindrique dont|le
digmeétre est égal a deux fois le rayon de courbure minimal spécifié dans les instructions
d'installation. L'opération est répétée avec l'autre face de I'unité chauffante contre le mandnn.

L'éssai est effectié trois fois.

Silles instfuctions d'installation indiquent que I'unité chauffante doit étre uniquement enroulge
dans unssens, l'essai est effectué six fois dans ce sens.

d'épaisseur 100 mm et de dimensions suffisantes pour couvrir complétement la largeur de
I'élément chauffant. Les bords des plaques sont arrondis selon un rayon de 50 mm.

L'assemblage est placé a une température ambiante de -5 °C ou a la température ambiante la
plus faible spécifiée pour l'installation, si celle-ci est inférieure. Lorsque I'élément chauffant a
atteint cette température, son extrémité libre est repliée sur les bords arrondis des plaques.
Elle est pliée a un angle de 180° et remise en position initiale, dans les deux sens. Cette
opération de pliage est effectuée trois fois.

18.102.3 L'unité chauffante est placée dans une chambre humide dont I'humidité relative est
de 93 % + 3 % et la température de 40 °C £ 2 °C. Elle est alimentée a la tension assignée et
mise en fonctionnement pendant 1 h, aprés quoi I'alimentation est coupée pendant 1 h.


https://iecnorm.com/api/?name=2e294392601a8820dbd9c1119dbb1843
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