INTERNATIONAL IEC
STANDARD 60335-2-35

Edition 4.1
2006-M™M

Edition 4:2002 consolidated with amendment 1:20(06\

Household and similar e
Safety —

Part 2-35:
Particular re

\Iqlisxnglish-language version is derived from the original
bilingual publication by leaving out all French-language

ages. Missing page numbers correspond to the French-
anguage pages.

Reference number
IEC 60335-2-35:2002+A1:2006(E)



https://iecnorm.com/api/?name=c635cdc514c99214ecacb2b3fd57395d

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 IEC, Geneva, Switzerland
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form

or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

Lf kb 41 b O ekt b H b fobioio: et Lciok fothod bliaat:
Ty ot eV e gy G S oS a0 Ot T T CoOP Yy gt O a v e e e Uy oo tut oo a g et Gt o gt SO tTrhiS— PO Catton;

please contact the address below or your local IEC member National Committee for further information.

IEC Central Office

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch

About the IEC

= |EC Just Published: www.iec.ch/online_news/justp
Stay up to date on all new IEC publications. Just Pub

on-line and also by email.
c.ch/webstorefcust
blisation ed fu

= Customer Service Centre: www.ig
If you wish to give us your feegf
Centre FAQ or contact us:

Email: csc@iec.ch
Tel.: +41 22 919 02 11

Fax: +41 22 919 03 Of}\’:

her assistance, please visit the Customer Service



https://iecnorm.com/api/?name=c635cdc514c99214ecacb2b3fd57395d

INTERNATIONAL IEC
STANDARD 60335-2-35

Edition 4,71
2006-11

Edition 4:2002 consolidated with amendment 1:2006
AN GN

Y%

Household and similar icaljappliances —
Safety —

Part 2-35:
Particular

instantaneous

© IEC 2006 Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical,
including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerlan
Tal h. - 24122 010 02 11 Talaf: - +44.22 Q109 N2 00 E maﬂ H "@i . Wah-anann iac.ch

Commission Electrotechnique Internationale PRICE CODE CH

International Electrotechnical Commission

MexayHapofHas JnekTpoTexHuyeckas Komuccus .
AYHapoA p For price, see current catalogue



ig
Typewritten Text
CH

ig
Typewritten Text

https://iecnorm.com/api/?name=c635cdc514c99214ecacb2b3fd57395d

60335-2-35 © |IEC:2002+A1:2006 -3-

CONTENTS
FOREWORD ...ccuiiit ettt e e et e e e e e e e et e e e e e e e e e e e e e e e e e et eerenns 5
INTRODUGCTION ...ttt et e et e et e et e e et e e et e e et e e et e e et e e et e e et ae et eeeneeenaes 11
I T o7 o o 1= 1S PP
2 NOrMatiVe FefErENCES . o
3 D NIt ONS Lo e
4 General reqUIrEMENT. ... i e an e dE
5 General conditions for the tests ...
B ClassifiCation .....cc. i
7 Marking and instructions............ccooiiiiiii :
8 Protection against access to live parts............cocoeiiii NG D
9 Starting of motor-operated appliances ...........ccoooeeiiiii o NG N Nl
10 Power input and current
0t T o = 7= Y 1 o P NP N W . e N S
L Y o 1T Y SRR U N U SR

19 Abnormal operatio
20 Stability and mec

21 Mechanical@g
22 Construction

29 Clearances, cregpage distances and solid insulation ... 35
30 Resistance to heat and fire ... ... 37
31 RESISTANCE 10 TUSTING ..oe it e 37
32~ Radiation, toxicity and similar hazards............cooiiiiiiiii 37
Arrexes———m—D—D—omDomDo0o0Do0/00mo0D0o0o0o 2 0 D ZDDZ———_—————————————————————— 45
Bl Og AP Y e e 47
Figure 101 — Diagram for the leakage current measurement

for single-phase bare-element water heaters ... 39
Figure 102 — Diagram for the leakage current measurement

for three-phase bare-element water heaters...........cc.cooiiiiiii e, 41

Figure 103 — Diagram for the leakage current measurement for single-phase
bare-element water heaters supplied by a supply cord fitted with a plug ........cc.ccooeiiiiii. 43



https://iecnorm.com/api/?name=c635cdc514c99214ecacb2b3fd57395d

60335-2-35 © |IEC:2002+A1:2006 -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-35: Particular requirements for instantaneous water heaters

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization fo stanar'zatu comprising
all national electrotechnical committees (IEC National Committees). The j )
this end and in addition to other activities, IEC publishes International 2
Technical Reports, Publicly Available Specifications (PAS) and Guides gafté “IEC
Publication(s)”). Their preparation is entrusted to technical committees; i {

Publications is accurate, IEC cannot be
misinterpretation by any end user.

transparently to the maX| i
between any IEC Public
the latter.

IEC provides no _ marking proce
equipment decl i ¢
All users should ensu A

, employees, servants or agents including individual experts and

members of its té | C National Committees for any personal injury, property damage or
other damag 5 f r, whether direct or indirect, or for costs (including legal fees) and
expenses publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications

Attention is_dra
patent rights.)IE

e possibility that some of the elements of this IEC Publication may be the subject of
ot be held responsible for identifying any or all such patent rights.

This partrof International Standard IEC 60335 has been prepared by IEC technical committee 61:
Safety’of household and similar electrical appliances.

This consolidated version of IEC 60335-2-35 consists of the fourth edition (2002) [documents
61/2170/FDIS and 61/2251/RVD] and its amendment 1 (2006) [documents 61/3088/FDIS and
61/3144/RVD].

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 4.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

The French version of this standard has not been voted upon.
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This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of the fourth edition (2001) of that standard.

NOTE 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: Safety requirements for electric instantaneous

4 o 4
wWdlTl TICdlTl o.

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 additiona

— unless notes are in a new subclause or involve notes in Part 1, they are numba
those in a replaced clause or subclause;

— additional annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:
— requirements: in roman type;

— test specifications: in italic type;
— notes: in small roman type.

Words in bold in the text are defined in Claus® 3. i § an adjective, the adjective and the

— 6.1: Bare-element water he S € ia, Indonesia, Israel, Malaysia, Singapore, and
Turkey).

— 7.1: Closed water/heate i S ss than 1,0 MPa have to be marked with a statement that a
pressure reducifg ig { i i a

— 7.1: Marking of rat&d ¢

— 7.12.1: The instalhati f ater heaters has to comply with particular conditions dependent on

the supply i be included in the instructions (France, Poland and Spain).

- 19.4: Flg i ey iability are not short-circuited (USA).

- 19.13 e in closed water heaters having a capacity in excess of 15 | is limited to 99 °C
(Israel )-

— 22.101: For<closed

— 22.103:\Closed water heaters having a capacity in excess of 15 | have to be provided with a pressure relief
deyice (Israel).

dter heaters, the minimum rated pressure is 1,0 MPa (Norway).

— «22/103: Closed water heaters have to incorporate a temperature relief valve or a combined temperature and
pressure relief valve that has to operate before the water temperature reaches 100 °C (United Kingdom).

= 22.103: The pressure relief valve is not required to be provided with the heater (USA).
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The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the maintenance result date indicated on the IEC web site under
"http://webstore.iec.ch” in the data related to the specific publication. At this date,
the publication will be

* reconfirmed,

o withdrawn_

* replaced by a revised edition, or

* amended.

The contents of the corrigendum of April 2007 have been included in this copy.



https://iecnorm.com/api/?name=c635cdc514c99214ecacb2b3fd57395d

60335-2-35 © |IEC:2002+A1:2006 -1 -

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.

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in

normal use taking into account the manufacturer's instructions. It also covers abnormal
situations that can be expected in practice and takes into account the way in which
electromagnetic phenomena can affect the safe operation of appliances.

This standard takes into account the requirements of IEC 60364 as far as-possible-50 that

account.

This standard is a product family standard dealing
precedence over horizontal and generic standards ¢

An appliance that complies with the t¢
comply with the safety principles of th
have other features that impair the leve

An appliance employing ma
in the requirements of t
the requirements and,Nf fou
with the standard.

9,
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-35: Particular requirements for instantaneous water heaters

1 Scope

This clause of Part 1 is replaced by the following.

other appliances.

NOTE 101 Instantaneous water heaters incorporating bare heating
standard.

NOTE 102 Attenti

— for appliances i
necessary;

— storage waterheaters ({EC 60335-2-21);
— appliances‘intendethexclusively for industrial purposes;

— appliahces intended to be used in locations where special conditions prevail, such as the presence of a
coprosive or explosive atmosphere (dust, vapour or gas);

— _(commercial dispensing appliances and vending machines (IEC 60335-2-75).

2 Normative references

This clause of Part 1 is applicable.
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3 Definitions
This clause of Part 1 is applicable except as follows.

3.1.9 Replacement:

normal operation
operation of the appliance while supplied with water, the flow being adjusted to attain the
highest outlet water temperature without operation of the thermal cut-out

3.101
instantaneous water heater
stationary appliance for heating water while it flows through the appli

NOTE Instantaneous water heaters are referred to as water heaters.

3.102

closed water heater
instantaneous water heater intended to operate at the
flow of water being controlled by one or more valves in

ater system, the

3.103

open-outlet water heater
instantaneous water heater in which
pipe, there being no valve in the outlet pi

3.104
bare-element water heate
instantaneous waterMeate
water

3.105 Q

rated pressure
water pressure ag

switch tha c ponse to a flow of water

3.107
pressure(switch
switch that operates in response to a change in pressure

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.
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5.2 Addition:

NOTE 101 Additional samples may be required for the tests of 22.109.

5.3 Addition:

Whaon tho tactc ara carrind Ayt An o oin
OS5

~

24.102 are carried out before the tests of Clause 19.
5.7 Addition:

Water having a temperature of 15 °C £ 5 °C is used for the tests.

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

Bare-element water heaters shall be class | or clas .
Other water heaters shall be class |, ss Il

6.2 Addition:

NOTE 101 A higher degrg berequired depending on the zone in which the water heater is

Appliances shathbe marked with the rated pressure in pascals.
Bare-element water heaters shall be marked with the substance of the following:
The water resistivity must not be less than... Qcm.

NOTE 102 The value of the water resistivity is not to exceed 1 300 Qcm at a temperature of 15 °C.

7.12 Addition:

The instructions for open-outlet water heaters to be used with a spray head shall state that
the spray head must be descaled regularly.
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The instructions shall include the substance of the following:

WARNING: Do not switch on if there is a possibility that the water in the heater is frozen.

NOTE 101 This warning is not required if the appliance incorporates a flow switch.

r. 1.1  AdJdJItiorr.

The installation instructions for open-outlet water heaters shall state that the outlet must nét
be connected to any tap or fitting other than those specified.

If a pressure relief device is required for closed water heaters, the ins ons shall state

with the requirements for the connection by a
in 13.2 and 24.101);

— the appliance must be earthed (for

When bare-element water heaters can
that the appliance is not to be installed ji

7.15 Addition:

The additional marki
installation of the appl

water heaters shall be visible during the

7.101 The wate
detachable parts,

NOTE Identificatiqn m

7.102 Class:l\bare-element water heaters shall be marked to state that the appliance must
be earthed.

Compliance is checked by inspection.

NOFE/ The marking may be on a removable label or tag attached to the appliance.
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8 Protection against access to live parts
This clause of Part 1 is applicable except as follows.

8.1.5 Addition:

NOTE 101 The connections to the water mains and electrical supply are assumed to be in position during the test.

The requirement does not apply to wall-mounted appliances intended to be permanentlzy
connected to fixed wiring by cables having a nominal cross-sectional area more than 2,5 mm®:
However, the cross-sectional area of the cable entry shall not exceed 25 cm? and there(shall
be no accessible live parts within the projection of the opening.

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.
11 Heating &

This clause of Part 1 is applicable except af follows®

11.7 Replacement:

The appliance is opera

12 Void

13.2 Addition}

Bare-element wafe
appliance.

heaters are tested with water having the resistivity marked on the

NOTE\101 The appropriate resistivity may be obtained by adding ammonium phosphate to the water.

For class | bare-element water heaters, the leakage current is measured between a metal

Sieve positioned in the water 10 mm from the orifice of the outlet, and the earthing terminal.
fthn 3

For-single-phascappiances—theterminalsof-the-heatingclfementareconnecctedthrough-the
selector switch to each pole of the supply in turn, as shown in Figure 101. For three-phase
appliances, the earthing terminal is connected to the neutral conductor, as shown in
Figure 102.

The leakage current shall not exceed 0,25 mA.
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For bare-element water heaters intended to be connected to the power supply by a supply
cord fitted with a plug, the leakage current test is repeated. During this test, the leakage
current is measured between the earthing terminal of the appliance and the neutral conductor,
as shown in Figure 103. The leakage current, measured with the selector switch in each
position, shall not exceed 2,75 mA.

14— Transient overvoltages

This clause of Part 1 is applicable.

15 Moisture resistance
This clause of Part 1 is applicable except as follows.

15.1.2 Addition:

Wall-mounted appliances are fixed at a distance of 3 mm g surface, unless

the installation instructions specify a larger value.

16 Leakage current and electric strength

This clause of Part 1 is applicable exce

16.2 Addition:

Bare-element water heag
appliance.

17 Overload <>te

This clause of Part

This elause of Part 1 is applicable except as follows.

192 Not applicable.

19 .3 Not applicable
Ll

19.4 Addition:

For open-outlet water heaters, flow switches and pressure switches that operate during
the test of Clause 11 are short-circuited, the water-control valve being adjusted to the most
unfavourable position.

NOTE 101 The closed position of the valve may be the most unfavourable position.
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Flow switches of closed water heaters are short-circuited and any pressure relief device
rendered inoperative, the outlet valve being closed. However, if the appliance has no flow
switch and back-siphonage is likely to occur, the water heater is filled with just sufficient
water to cover the heating element and operated with the outlet valve open.

NOTE 102 Back-siphonage is not considered likely to occur if a non-return valve or a pipe interrupter is

incorporated in the appliance or if the instructions state that a non-return valve has to be included in the
installation

19.13 Addition:

NOTE 101 The water container is considered to be an enclosure.

During the test of 19.4, the container shall not rupture and the water te
exceed

ature Shall not

— 99 °C, for open-outlet water heaters having a capacity exceedi
— 140 °C, for closed water heaters having a capacity exceeding

20 Stability and mechanical hazards

This clause of Part 1 is applicable.

21 Mechanical strength

This clause of Part 1 is applicable.

22 Construction

This clause of Part 1 is

22.6 Addition:

normal use.
least 3 mm.

Compliance_is shecked by inspection and by measurement.
22.33 Addition:

The requirement does not apply to bare-element water heaters.

22.101 The rated pressure of closed water heaters shall be at least 0,6 MPa.

valve shall be at least 0,1 MPa.
NOTE The rated pressure of open-outlet water heaters is 0 Pa.

Compliance is checked by inspection.
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22.102 Appliances shall withstand the water pressure occurring in normal use.

Compliance is checked by subjecting the appliance to a water pressure of

— twice the rated pressure, for closed water heaters;
— 0,15 MPa, for open-outlet water heaters.

If an open-outlet water heater incorporates a valve that regulates the water flow, a water
pressure of 2 MPa is applied to the inlet of the appliance, the valve being closed.

Pressure relief devices are rendered inoperative. The pressure is raised at a rate of 0,13 MPa/s to
the specified value and maintained for 5 min.

Water shall not leak from the appliance and there shall be no perman
an extent that compliance with this standard is impaired.

pressure exceeds the rated

o by inspection and by manual test.

22.106+-Closed water heaters shall incorporate a thermal cut-out that operates
indepéndently from a thermostat or flow switch. It shall only be possible to reset the
thermal cut-out after removal of a non-detachable cover.

If the capacity does not exceed 1 | and the appliance incorporates a flow switch, an

alternative protective device, such as a pressure switch, may be used instead of the
thermal cut-out.

Compliance is checked by inspection.



https://iecnorm.com/api/?name=c635cdc514c99214ecacb2b3fd57395d

60335-2-35 © |IEC:2002+A1:2006 - 29 -

22.107 Water shall not attain an excessive temperature in normal use.
Compliance is checked by the following test.

The appliance is operated at rated power input. Any regulating valve is fully opened and the
water flow is adjusted so that the flow switch or pressure switch is on the verge of

operatimg:

The temperature of the outlet water shall not be higher than 95 °C and shall not exceed the
temperature of the inlet water by more than 75 K.

For appliances intended to supply water for showering only, the test i§ carred ,out’under
normal operation and with a water pressure of 0,2 MPa. The tempera

outlet shall not exceed 55 °C.

The appliance is supplied with water at a pressure N is Opérated at rated power
' temperature is 25 K+ 1 K

above the inlet water temperature. T etluted to 0,2 MPa within 1 s.

The outlet water temperature shall not

The outlet water temperature i a fine-wire thermocouple placed in the

centre of a plastic cylindrical re ¢ i iagmeter of 30 mm and a height of 12 mm.

22.109 Water
rupture due to exsessi

— appliances having heating elements that

«{supture before the internal pressure is excessive, or
«“ cannot be energized when the internal pressure is excessive,
by the tests of 22.109.2 and 22.109.3.

After the tests, the appliance shall comply with Clauses 8 and 16.2.

NOTE 2 The tests simulate a blocked outlet or frozen water in the container.

NOTE 3 When carrying out the tests, precautions have to be taken against the consequences of explosive
rupture.
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22.109.1 The appliance is filled with water, the water outlet being sealed. The water
pressure is then steadily increased.

The weak part shall be ejected or rupture, or the pressure relief device operate, before the
internal pressure reaches 1,1 MPa.

Ak e L L L 'l 4 . I Ik £l £ : J . .
ATICT UIC Preossurc Ifias UCCIT TClicveUu, Walcl 1S anuoweu tU 1mow 105 o PpCriou ur 1 TTTITT.

22.109.2 The appliance is filled with water, the water outlet being sealed and the inlet valve
closed. Controls are short-circuited or open-circuited, whichever is more unfavourable. (Fhe
appliance is then operated at rated power input.

22.109.3 The appliance is filled with water, the water inl
are short-circuited or open-circuited, whichever is more-un

The appliance is placed in an ambient having 3 8r3 ' geding —5 °C until the
i ient and operated at rated

d Sin Ci
j ice, \

independent of the.connection to the water mains.

Compliance is checked by inspection.

23 Internal wiring

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

24.1.3 Addition:

Flow switches are tested for 50 000 cycles of operation.

Pressure switches for open-outlet water heaters and pressure switches for appliances
intended to supply water for showering only are tested for 20 000 cycles of operation.
Pressure switches for other water heaters are tested for 50 000 cycles of/opexation.

24.1.4 Addition:

Thermal cut-outs incorporated in closed water heaters shall X/ qtrirements
for type 2B controls in Clauses 13, 15, 16, 17 and 20 of IEC 64 they are tested
with the appliance.

If a self-resetting thermal cut-out operates during the number of cycles
of operation is increased to

— 3000, for waters heaters intended t6
— 1000, for other appliances.

cord fitted with a

incorporated in @p

The appliance is supplied at rated voltage and operated under normal operation but with
any control that operates during the test of Clause 11 short-circuited. The water flow is
adjusted so that the temperature of the water increases by approximately 1 K per minute.

The thermal cut-out is caused to operate five times, the temperatures at which it operates
are measured and the mean value determined. The thermal cut-out is subjected to 50 000

cycles of temperature fluctuation. Each cycle consists of a variation in temperature between
the maximum value measured during the test of 22.107 and half this value.
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The thermal cut-out is then caused to operate 20 times and the mean value of the
temperatures at which it operates shall not deviate by more than 20 % from the mean value
previously determined.

If the protective device is sensitive to pressure, the appliance is not energized and is
subjected to a slowly increasing water pressure. The mean operating pressure of the

50 000 cycles of pressure fluctuation. Each cycle consists of a variation in pressure between
the rated pressure of the appliance and half this value.

The protective device is then caused to operate 20 times and the mean value Jf\the
pressures at which it operates shall not deviate by more than 20 % fr e mean-value
previously determined.

25 Supply connection and external flexible cords

This clause of Part 1 is applicable.

26 Terminals for external conductors
This clause of Part 1 is applicable.
27 Provision for earthing

27.1 Addition:

For class | applianc
connected to the

— the container js

that are perma ently and reliably connected to the earthing terminal or flow over metal parts
that are similarly earthed.

NOTE 101\ Examples of such metal parts are grids or rings.
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.
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30 Resistance to heat and fire
This clause of Part 1 is applicable except as follows.

30.2.2 Not applicable.

30.2.3.1 Modification:

This test is not applicable to parts of insulating material supporting the heating elements @nd
their connections of bare-element water heaters.

30.2.3.2 Modification:

connections.

31 Resistance to rusting

This clause of Part 1 is applicable.

32 Radiation, toxicity and similar

This clause of Part 1 is applicable.

o
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@ # 10 mm
| — = 1

. A\
EC 2226/0
Water inlet
Water outlet
Circuit of Figure 4 of IEC 60990
Metal sieve

Key

Earthing terminal

Body of the water heater

@G Mmoo o >

Selector switch

gakage current measurement
g-element water heaters
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