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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-21: Particular requirements for storage water heaters

FOREWORD

1) The
all
inte]
this|

par
with
Org
two

2) The
intel
fron

3) The

of
Cor

4) In g
Sta
divg

indic

5) The
equl

6) Attg
of p

This p
61: S4

This
amen

The te

ndardization~con
the IEC is to K

IEC (International Electrotechnical Commission) is a worldwide organization for stg
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Full information on the voting for the approval of this standard can be found in the report on

voting

indicated in the above table.

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 storage water
heaters.
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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:

NOTE The following print types are used:

Words |n bold in the text are defined in Clause 3. When a definition concer
associdted noun are also in bold.

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.

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

nofes: in small roman type.

And the

The cpommittee has decided that the contents of this p 3 ain unchanged until

2004.|At this date, the publication will be

The fgllowing differenges

reconfirmed;

withdrawn;
replaced by a revised edition, or

amfended.

6.1:|Class 0l apphange
6.2:(IPX0 water
7.1:|Additional marki
7.1:]The rated pré

7.1:|Open o
7.14.1:
11.7: 7

19.1:
to the test of

\at fraxe all four features and are not liable to be emptied in normal use are not subjected
Quth Africa).

19.1: Appliances incorporating sheathed heating elements are not required to have an outer enclosure qf metal
but [their rated power input is limited to 12 kW (USA).

19. 164+-—TFhetestisdifferert-SA)-
22.101: Pressure reducing valves have to be designed for an inlet pressure of 2 MPa (South Africa).

22.101: The minimum rated pressure is 1,0 MPa (Denmark, Finland, Norway and Sweden).

22.102: The minimum pressure is 2,1 MPa. The test is not carried out on water heaters having a capacity less
than 2 | or on appliances having containers open to the atmosphere (USA).

22.103: Closed water heaters have to incorporate a pressure-relief device (Norway).

22.103: Closed water heaters have to incorporate a pressure-relief device sensitive to both pressure and
temperature that operates before the water temperature reaches 99 °C (Australia and New Zealand).

22.103: Closed water heaters having a capacity exceeding 50 | or a rated power input exceeding 2 kW have to
incorporate a pressure-relief device sensitive to both pressure and temperature that operates before the water
temperature reaches 99 °C (South Africa).

22.103: Closed water heaters have to incorporate a temperature relief valve or a combined temperature and
pressure-relief valve that operates before the water temperature reaches 100 °C (United Kingdom).

22.106: All water heaters have to incorporate a thermal cut-out (India).

22.106: The thermal cut-out of single-phase closed water heaters need only provide single-pole disconnection (Japan).
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— 22.106: For all closed water heaters, the thermal cut-out is to provide all-pole disconnection (France,
Netherlands, Norway and Switzerland).

— 22.109: A tool is not required for draining the appliance (Canada and USA).

— 22.110: Additional requirements apply to plastic or resin-based containers (South Africa).
— 22.112: The temperature limit is 95 °C (South Africa).
— 22.112: The temperature limit is 85 °C (USA).

— 24.101: Thermal cut-outs are required to have a trip-free switching mechanism (USA).

— 24.102: The maximum water temperature is 90 °C (Australia and New Zealand).

— 24.102: The maximum water temperature is 99 °C (Japan, Norway, Portugal, United Kingdom and USA)

— 24.102: The temperature limit of 130 °C is only allowed for closed water heaters having a rated pressure of at

lea

1 ﬂ’A MPa (anfh Afrinal\

@%
S
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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.

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.

This standard takes into account the requirements of IEC 60364 as far as possible so that
there [is compatibility with the wiring rules when the appliance is conng supply
mains{ However, national wiring rules may differ.

If an @appliance within the scope of this standard also incorporates fun vered
by anpther part 2 of IEC 60335, the relevant part 2 is applied to~ea sgparately, as
far as| is reasonable. If applicable, the influence of one funcfion on r n into
accoulnt.

This gtandard is a product family standard dealing w he 39 [ takes

preceflence over horizontal and generic standards cgvering

An appliance that complies with the te 3 stank red to
comply with the safety principles of the stands ind to
have ¢ther features that impair the levelof saf 5

ptailed

An appliance employing materials or having foxms
in the| requirements of thjs ; 3y bs amingd”and tested according to the infent of
ey |

the rgquirements and, if wbstantially\equivalent, may be considered to comply
with the standard.

9,
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-21: Particular requirements for storage water heaters

1 Scope

This dlause of Partti5 reptaced by the fottowing-

This |nternational Standard deals with the safety of electric stora f rs for
household and similar purposes and intended for heating water he iN ature,
their rated voltage being not more than 250 V for single-phase apph : V for
other pppliances.

Applignces not intended for normal household use but whi€ 3y be a soyrce of
danggr to the public, such as appliances intended to be shops, in light

indusfry and on farms, are within the scope of this st;

As fa
appli
it doe

NOTE

NOTE

2

p

for 4

for
nec

in
aut

in m

app
inst

com

]

01

app

Attention is dra

iancesor boNing\wate
hntaneous
megrcialldispensing appliances and vending machines (IEC 60335-2-75);
iances intended exclusively for industrial purposes;

r as is practicable, this standard deagls wit ed by
nces that are encountered by a{{ pexson ‘ S neral,

ppliances interded to be’useqd at high\alti dditional requirements may be necessary;
hppliances i i i on board ships or aircraft, additional requirements may be
Essary;

hany countriegN\additional reguiremenis” are specified by the national health authorities, the national

EC 60335-2-15);

ater heaters (IEC 60335-2-35);

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

Normative references

This clause of Part 1 is applicable.

3 Definitions

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

normal operation
operation of the appliance after installation in accordance with the instructions and filled with
cold water

3.101

storage water heater

stationary appliance for heating and storing water in a container and incorporating devices
to control the water temperature

3.102
closed water heater

unvented storage water heater intended to operate at the pressure q
flow of water being controlled by one or more valves in the outlet sys

mn, the

NOTE A closed water heater is shown in Figure 101a.

NOTE 2 The operating pressure may be the output pressure of a reducing of boostin

3.103
cistern-fed water heater
storage water heater that is vented to atmospherge i water
under| gravity from a separate cistern, the flo i more
valveg in the outlet system

NOTE A cistern-fed water heater is show
NOTE 1

NOTE
cistern|

in the

3.104
cistern
storag
incorp
being
NOTE

NOTE 2

istern
water

3.105
open-
storag
and in
NOTE

NOTE 2 4 an open-outlet water heater, the static pressure at the outlet is always at atmospheric pressurg.

t pipe

3.106

low-pressure water heater

storage water heater that is vented to atmosphere and intended to be connected to the water
mains through a pressure reducing valve, the flow of water being controlled by one or more
valves in the outlet system

NOTE A low-pressure water heater is shown in Figure 101e.

3.107
rated pressure
water pressure assigned to the appliance by the manufacturer
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4 G

This ¢

5 G

This c

eneral requirement

lause of Part 1 is applicable.

eneral conditions for the tests

lause of Part 1 is applicable except as follows.

5.2 Addition:

NOTE

5.3 /

When
24.10

6 C

This ¢

6.1 |
Water
6.2 /

Water
least

7 Marking a@

This ¢

7.1 4

Appliz

in pasica

Appliz

01 Additional appliances may be required It damage occurs during the tests of 19.

\ddition:

the tests are carried out on a single appliance, the tests of 2
D are carried out before the tests of Clause 19.

assification

lause of Part 1 is applicable except as follows,

odification:
heaters shall be class I, class Il ox class
\ddition:

heaters for installation © tyeast IPX4. Other water heaters shall
PX1.

lause of Part ica ept as follows.

nces shall*se marked with the rated capacity in litres.

Clos

fitted ' ;

d.water heaters shall be marked with a statement that a pressure-relief device is

2 and

be at

tern-type water heaters, shall be marked with the rated pressure

to be

Closed water heaters having a rated pressure less than 0,6 MPa and low-pressure water
heaters shall be marked with a statement that a pressure reducing valve is to be fitted in the

install

ation.

Open-outlet water heaters shall be marked, close to the outlet connection or on a tag
attached to the appliance, with the substance of the following:

WARNING: This outlet acts as a vent and must only be connected to a fitting

712

recommended by the manufacturer. It must not be connected to a tap.

Addition:

The instructions for closed water heaters shall state the substance of the following:
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— the water may drip from the discharge pipe of the pressure-relief device and that this pipe
must be left open to the atmosphere;

the pressure-relief device is to be operated regularly to remove lime deposits and to verify
that it is not blocked;
— how the water heater can be drained.

7.12.1 Addition:

The installation instructions shall state the substance of the following:

th 4 o 4 H H £ 4+l Laof -l i =l 4 P L 't H
— Etype—or—chnaractertsucs—ortne—pressure=reneraeviceanadrmowto—conmecti,tnress Il IS

incorporated in the appliance;

a |discharge pipe connected to the pressure-relief device is in a
cantinuously downward direction and in a frost-free environment;
- th i|s (for

ag

The in shall give details

on th X H_dare necesspry to
preve
The in pntain
the sy

W water

7.101| The water inlet and ar o\t ideftified. This identification shall pot be
on detachable parts. S be used for the inlet and red fpr the
outlet

NOTE Identificatio@
Compliance is ch Z

8 P

This ¢

9 S

This dlause 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 as follows.
11.7 Replacement:

The appliance is operated until steady conditions are established or until the thermostat
interrupts the current for the first time after 16 h, whichever is shorter.


https://iecnorm.com/api/?name=75de9bbaed743936d9fe3b3bad39a9a0

60335-2-21 O IEC:2002(E) -1 -

12 Void

13 Leakage current and electric strength at operating temperature

This clause of Part 1 is applicable.

14 Transient overvoltages

This clause of Part 1 is applicable.

15 I\:loisture resistance
This dlause of Part 1 is applicable except as follows.
15.2 |Addition:

The tast is only applicable to cistern-type water heate

15.3 [Addition:

NOTE {101 If the appliance is too large for th€ R
contain| electrical components.

16 Leakage current and electric g

This dlause of Part 1 is ap

17 Qverload prote and associated circuits

lause of Pa;1 i

This ¢

18 E

This ¢

19 A

This dlause of Part 1 is applicable except as follows.

2 te@a be’ carried out on those p4

19.1 Modification:

rts that

Instead of the tests specified for appliances incorporating heating elements, the following

applies.

For closed water heaters, low-pressure water heaters and open-outlet water heaters,
compliance is checked by the tests of 19.2, 19.3 and 19.4 if applicable. However, 19.101
applies instead for appliances not liable to be emptied in normal use and having all four of the

following features:

— an outer enclosure of metal;

NOTE 101 Non-metallic covers may be used for the supply terminals and controls.

— non-combustible thermal insulation;
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NOTE 102 Insulation withstanding the needle flame test of Annex E is considered to be non-combustible.
— a capacity exceeding 30 I;
— a rated power input not exceeding 6 kW.

NOTE 103 Appliances are not considered liable to be emptied in normal use if emptying through the inlet is
prevented by a check valve, a pipe interrupter or an air gap. These devices may be fitted in the inlet pipe in
accordance with the instructions. Emptying through openings provided for servicing purposes only is not
considered to be normal use.

NOTE 104 Cistern-fed water heaters and cistern-type water heaters are not subjected to the tests.

19.2 Addition:

The appliance is operated empty, any thermal control that operates pst of

Clausg 11 being short-circuited.

NOTE 101 If the appliance is provided with more than one thermal control, these §

19.3 |Addition:
NOTE 101 If the water heater has been damaged during the previous te

19.4 |Replacement:

For open-outlet water heaters, the test j ; ] illeld with
water|to a level at least 10 mm abov liance
is opegrated at 1,15 times rated power in

NOTE 101 If the water heater has been damaged during previous tests, a new appliance is used.

19.13| Addition:
There during the tests.

19.10
the cg

nder the conditions specified in Clause 11 byt with

21 Mechanica

Th lotica afPRart 1 1o anenlinabl A
IS oo SToOT T arc o appProaoreT

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

The enclosure shall have a drain hole positioned so that the water can drain without impairing
electrical insulation, unless condensed water cannot accumulate within the enclosure in
normal use. The hole shall be at least 5 mm in diameter or 20 mm? in area with a width of at
least 3 mm.

Compliance is checked by inspection and measurement.
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22.20

Addition:

Thermal insulation shall not be used for basic insulation of internal wiring.

22.101

water

main shall be at least 0,6 MPa.

The rated pressure of closed water heaters intended for direct connection to the

The rated pressure of closed water heaters and low-pressure water heaters, intended to
be supplied by a pressure reducing valve that is not incorporated in the appliance, shall be at

least 0,1 MPa.

The rated pressure of cistern-fed water heaters shall not exceed 0,2 MP

NOTE | The rated pressure of open-outlet water heaters is 0 Pa.

Compliance is checked by inspection.

22.102 Appliances shall withstand the water pressure occuyring

Compliance is checked by subjecting the appliance to a

— twfce the rated pressure, for closed water . , oplied
through a pressure reducing valve, the contaifie pSsure
insfead;

NOTE The pressure reducing valve may be i

NOTE 2 The working pressure is the maximum p in the.comtainer measured during the test of Clausle 11.

— 1,9 times rated pressure, for Gi water
hegaters;

— 0,15 MPa, for open-o

— 0,03 MPa, for cist

Presslre-relief < ¢ inoperative. The pressure is raised at a rate of

0,13 MPa/s to the Spéck : W]

Waten such

an ex

NOTE vorking

pressu

NOTE 4

22.108 Pressure-relief devices of closed water heaters shall prevent the pressure [in the

containerfrom exceeding the rated pressure by more than 0,1 MPa.

Compliance is checked by subjecting the container to a slowly increasing water pressure.

NOTE

The pressure-relief device may be fitted during installation.

22.104 The outlet of open-outlet water heaters shall be constructed so that the water flow

is not

limited to such an extent that the container is subjected to a significant pressure.

NOTE This requirement is considered to be met if the cross-sectional area of the water outlet is not less than that
of the inlet.

The vent pipe of low pressure water heaters shall have an internal diameter of at least
20 mm.

Compliance is checked by inspection and measurement.
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22.105 Cistern-type water heaters shall be constructed so that the container is always at
atmospheric pressure by means of a vent having an area of at least 30 mm? and a minimum
dimension of at least 3 mm.

Compliance is checked by inspection and by measurement.

22.106 Closed water heaters shall incorporate a thermal cut-out providing all-pole
disconnection and which operates independently from the thermostat. However, for
appliances intended to be connected to fixed wiring, the neutral conductor need not be
disconnected.

Compliance is checked by inspection.

22.10f Heating elements and thermal control sensors in contact with 4 of the
container shall be held in position securely.

Compliance is checked by inspection.

22.108 Appliances for wall mounting shall have reliabte iXi wall,
indepéndent of the connection to the water mains.

Compliance is checked by inspection.

22.10 ugh a
drain for its
operation.

Compliance is checked by

NOTE

NOTE 2 The means for dra

22.110 Open-@ nsure
that th

NOTE o0 meet
this requi

Compli

22.11 S€ : o that
durind normakuse the thermal cut-out does not operate due to heat from the exchanger.
Thermaostatic valves, by-pass valves and similar controlling devices used for this pyrpose

shall be supplied with the appliance.
Compliance is checked by inspection.

22.112 Closed water heaters shall be constructed so that repeated drawing off does not
cause the water to boil.

Compliance is checked by the following test.
The appliance is operated as specified in Clause 11.
When the thermostat has operated for the first time, water is drawn off at a rate of

approximately 2 I/min or 10 % of the capacity of the appliance per minute, whichever is less,
until the thermostat switches on again.
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When the thermostat next operates, water is drawn off again at the same rate until the
thermostat switches on, this sequence being repeated until steady conditions are
established.

The temperature of the water, measured by means of a thermocouple at the outlet, shall not
exceed 98 °C.

23 Internal wiring

This clause of Part 1 is applicable.

24 Components

This dlause of Part 1 is applicable except as follows.

24.1.4 Addition:

Thermal cut-outs incorporated in closed water heaters
for type 2B controls in Clauses 13, 15, 16 17 and 20 of IE
with the appliance.

e requirejments
ntess they are fested

24.101 Thermal cut-outs shall be ngn esetting. ave a trip-free swifching
mechanism or be located so that the Q. Of oval of a non-detadhable
cover|

Compliance is checked by inspection.

24.102 The operating ten - € alcut-out of a closed water heater shall
ensure that the water a SXT gither 99 °C or 130 °C.

Compliance is . for water temperatures not exceeding 99 °C or
24.10R.2 for 13

24.102.1 under the conditions specified in Clause 11 until the
thermostat oper 1 im€. A quantity of water equal to 25 % of the capacity|of the
contalner is ¢ QWi vat it is replaced by cold water.

Immediately~a ervhe thexmostat operates for the second time, it is short-circuited. THe test
is contin mal cut-out operates. The outlet valve is then opened and the
tempdrature ofthe water measured at the outlet.

The temperature shall not exceed 99 °C.

24.102.2Z For appliances with vertically oriented metallic containers, a thermocouple is
attached to the outer surface of the upper dome. If the container is horizontally oriented, two
thermocouples are attached to the outer surface. The position of the thermocouple is shown
in Figure 102a.

For appliances with non-metallic containers, a thermocouple is positioned 50 mm below the
upper inner surface of the container, as shown in one of the diagrams in Figure 102b.

The appliance is operated at 1,15 times rated power input under normal operation with the
outlet valve closed and thermostats short-circuited. The test is continued until the thermal
cut-out operates.

The temperature shall not exceed 130 °C.
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25 S

This ¢

25.1

—16 -
upply connection and external flexible cords
lause of Part 1 is applicable except as follows.

Modification:

Appliances shall not incorporate an appliance inlet.

26 T

This

erminals for external conductors

60335-2-21 O IEC:2002(E)

27 P

This ¢

271

For c
reliab

rovision for earthing
lause of Part 1 is applicable except as follows.
Addition:

ass | water heaters, the sheath of the he
y connected to the earthing terminal unless

— the container is provided with inlg

re

— other accessible metal parts of thex

an

28 S

This ¢

29 C

This ¢

30 R

This ¢

and solid insulation

lauseof.Pa s applicable except as follows.

30.1

Addition:

y and

y and

nently

The temperature rises occurring during the tests of 19.2, 19.3 and 19.101 are not taken into

accou

nt.

30.2.2 Not applicable.

31 Resistance to rusting

This ¢

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

This clause of Part 1 is applicable.

23

@%
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C 1269/02

ey

Heating element
Container
Expansion pipe
Overflow pipe
Ball valve
Water level
Cistern

Vent pipe

Type

a Closed water heaters

b Open-outlet water heaters
c Cistern-type water heater
d Cistern-fed water heater

e Low-pressure water heater

Figure 101 — Examples of types of storage water heaters
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(©)

The thd
inserte
a seale

7

¥

-

The thermocouple in a
tube is inserted through
a sealed entry

I e
O

@7%1

-

Insulated thermocouple V
are inserted through a sg
entry and attached to the
outlet pipe

o

ires
aled

Key

Container

External thermocouple
Internal thermocouple
Outlet pipe

Inlet pipe

m m OO W >

Sealed entry

Figure 102 — Examples of positions of the thermocouples

IEC 1271/02
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Annexes

The annexes of Part 1 are applicable except as follows.

Annex A
(informative)

Routine tests

This grmmexof Parttisappticabteexceptas fottows:

A.101| Pressure test

The water container is subjected to a pressure test using a fluid.

When|a liquid is used, the pressure is

— fon closed water heaters, 0,7 MPa for those havjrc
0,6 MPa, and 1,1 times rated pressure for othersg

not greatey than

— fon cistern-fed water heaters and low-
pressure;

heaters, 1,1 times |rated

— fonopen-outlet water heaters, 0,08
— fon cistern-type water heaters, 0,0

When|gas is used, these pr, Te to be sufficient to reveal leakage.

NOTE [ Care should be taken when test|ng closed™w

Leakage of the fluid is

9,
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