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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-40: Particular requirements for electrical heat pumps,
air-conditioners and dehumidifiers

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Guides

governmental organizations liaising with the IEC also part|0|pate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be ) the way in which they are used or for any
misinterpretation by any end user.

the latter.

5) IEC itself does nof _provide
assessment serw i
services carried out by i

8) AttentionN ¥ to ative references cited in this publication. Use of the referenced publications is
indispensabte_forthe sorreef application of this publication.

9) Attention is draw possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shalil not be held responsible for identifying any or all such patent rights.

International Standard IEC 60335 has been prepared by subcommittee 61D: Appliances for
air-conditioning for household and similar purposes, of IEC technical committee 61: Safety of
household and similar electrical appliances.

This fifth edition cancels and replaces the fourth edition published in 2002, its Amendment 1
(2005), its Amendment 2 (2005) and its Corrigendum 1 (2006). It constitutes a technical
revision.

The principal changes in this edition as compared with the fourth edition are as follows (minor
changes are not listed):

— 3.127 and 3.128 — added new definitions;

— 5.10 - length of refrigerant lines now specified for testing;

— 7.1 — changed marking requirements for flammable refrigerants;
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— 8.15 - added requirement to clarify the placement of installation panels during testing;
— 11.2.1 — clarification of test procedure;

— 19 — (whole clause) — replaced in its entirety;

— 21.2 — added new coverage for vibration considerations during transport;

— 22.46 — added clarification for PEC;

— 22.118 — added coverage for use of mechanical connectors indoors when employing
flammable refrigerants;

— 32 — made this section of Part 1 applicable;
— Annex FF2.4 - revised calculation for calculating volume (V);
— Annex FF2.5 - revision of allowable concentration of flammable refrige

— Annex GG8 - new coverage added;
— Annex HH — added informative annex.

The text of this standard is based on the following documents:

FDIS Report NM\
61D/213/FDIS ﬁD/ZZ@R\h}\\

st n@i cah, be found in the report on

approval Q

Full information on the voting for the \

voting indicated in the above table.

This part 2 is to be usegd\ j i latest edition of IEC 60335-1 and its

NOTE 1 When “Part 1 is n d in this's g , ¥ _refers to IEC 60335-1.
This part 2 sup@ i odifies the corresponding clauses in IEC 60335-1, so as to
convert that publica i | E dard: Safety requirements for electrical heat pumps,

NOTE 2 The following numbering system is used:

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

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

- additional annexes are lettered AA, BB, etc.
NOTE 3 The following print types are used:

- requirements: in roman type;

- test specifications: in italic type;

— notes: in small roman type.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and
associated noun are also in bold.
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The following differences exist in the countries indicated below:

— 6.1: Class 0l appliances are allowed (Japan).

— 11.8: The temperature of the wooden walls in the test casing is limited to 85 °C (Sweden).

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

The committee has decided that the contents of this publication will remain unchanged until
the stability 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,

* withdrawn,

» replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

AN

IMPORTANT - The 'colour inside’ logo on th c&lgg age o thlication indicates
that it contains colours which e considered t{t}:e seful for the correct
understanding of its contents. Users ‘shaul erefor r this document using a
colour printer.

9,

N
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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 connected to the supply
mains. However, national wiring rules may differ.

If an appliance within the scope of this standard also incorporates
by another part 2 of IEC 60335, the relevant part 2 is applied tg S a
far as is reasonable. If applicable, the influence of one funci S taken into
account.

When a part 2 standard does not include additional rg
in Part 1, Part 1 applies.

example, in the case Qf temper
ISO 13732-1 for ho@
< of this standard will not necessarily be considered to

comply with the gafe ' of the standard if, when examined and tested, it is found to
have other fea s tha evel of safety covered by these requirements.

with the standarch
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-40: Particular requirements for electrical heat pumps,
air-conditioners and dehumidifiers

1 Scope

This clause of Part 1 is replaced by the following.

opray be a source of
danger to the public, such as appliances intended Ao be use layren in shops, in light

This standard also applies to electfic hea aj Jitioners and dehumidifiers
containing flammable refrigerant. Fla s defined in 3.121.

The appliances referenced above may co more factory made assemblies. If
provided in more than ong’asse sseémblies are to be used together, and

NOTE 101 A definition of f[moter-cQ ! iven in IEC 60335-2-34, which includes the statement that the
term motor-compre i esi te eithera hermetic motor-compressor or semi-hermetic motor-

compressor.
NOTE 102 Requiremegnt i ety are covered by ISO 5149, and reqmrements for containers
intended for storage gf the™ r inclugded in sanitary hot water heat pumps are, in addition, covered by

This standard o’account chemicals other than group A1, A2, or A3 as defined
by ANSI/A < classification.

particular requirements for the use of flammable refrigerants. Unless
specifications are~cdgvered by this standard, including the annexes, requirements for
refrigerating safety are covered by ISO 5149.

The sections and clauses in ISO 5149 of particular concern to this standard are as follows:

— Section 3: "Design and construction of equipment" applies to all appliances and systems.

— Section 4: "Requirements for utilization" applies to appliances and systems which are for
“similar electrical appliances”, i.e. commercial and light industrial.

— Section 5: "Operating procedures" applies to appliances and systems which are for
“similar electrical appliances”, i.e. commercial and light industrial.

Supplementary heaters, or a provision for their separate installation, are within the scope of
this standard, but only heaters which are designed as a part of the appliance package, the
controls being incorporated in the appliance.
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NOTE 103 Attention is drawn to the fact that

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

— for appliances subjected to pressure, additional requirements may be necessary;

— in many countries, additional requirements are specified, for example, by the national health authorities
responsible for the protection of labour and the national authorities responsible for storage, transportation,
building constructions and installations.

NOTE 104 This standard does not apply to

— humidifiers intended for use with heating and cooling equipment (IEC 60335-2-88);

— appliances designed exclusively for industrial processing;

— appliances intended to be used in locations where special conditions prevail esence of a

corrosive or explosive atmosphere (dust, vapour or gas).

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

Addition:

erection

IEC 60079-15:2010,

protection "n
IEC 60335-2-34:2;1

ISO 5149:1993, Methanical refrigerating systems used for cooling and heating — Safety
requirements

ISO 7010: 2011, Graphic Symbols — Safety colours and safety signs — Registered safety signs

ISO 14903, Refrigerating systems and heat pumps — Qualification of tightness of components
and joints

ANSI/ASHRAE 34:2010, Designation and safety classification of refrigerants

ASTM D4728-01:2001, Standard Test Method for Random Vibration Testing of Shipping
Containers
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3 Terms and definitions
This clause of Part 1 is applicable except as follows.

3.1.4 Addition:

Note 101 to entry: If the appliance comprises electrical accessories, including fans, the rated power input is
based upon the total maximum electrical power input with all accessories energized, when operating continuously
under the appropriate environmental conditions. If the heat pump can be operated in the heating or cooling mode,
the rated power input is based upon the input in the heating or in the cooling mode, whichever is the greater.

3.1.9 Replacement:
normal operation

conditions that apply when the appliance is mounted as in normal use ang-i
the most severe operating conditions specified by the manufacturer

Qperating under

3.101
heat pump

the cooling mode.

3.102
sanitary hot water heat pump
heat pump intended to transfer heat to

3.103
air conditioner

Note 1 to entry: It @
air.

Note 2 to entry: It ma

3.104
dehumidifie
encased &

includes a drain arrangemet for collecting and storing and/or disposing of the condensate.

3.105

dehumidification — comfort

dehumidification to reduce the humidity within a space to a level to satisfy the requirements of
the occupants

3.106

dehumidification — process

dehumidification to reduce the humidity within a space to a level necessary for the process or
the storage of goods and/or materials or the drying out of the building fabric

3.107

dehumidification — heat recovery

dehumidification where the latent and sensitive heat removed from the space together with
the compressor heat is reused in another application rather than rejected outside to waste

Documents

Document Sharing Hub

Full document details: IEC 60335-2-40 2013


http://www.avadocuments.com/doc/iec-60335-2-40-2013
http://www.avadocuments.com/doc/iec-60335-2-40-2013

- 12— 60335-2-40 © IEC:2013(E)

3.108

wet-bulb temperature

wB

temperature indicated when the temperature-sensitive element in a wetted wick has reached a
state of constant temperature (evaporative equilibrium)

3.109

dry-bulb temperature

DB

temperature indicated by a dry, temperature-sensitive element shielded from the effects of
radiation

3.110
evaporator
heat exchanger in which refrigerant liquid is vaporized by absorptio

3.1
heat exchanger
device specifically designed to transfer heat between two p

3.112
indoor heat exchanger
heat exchanger designed to transfer heat to thg

3.113
outdoor heat exchanger

3.114

supplementary heate
electric heater
refrigerant circuit™o
refrigeration circuj

3.115
pressure-limiting
mechanigm \th tomatically responds to a predetermined pressure by stopping the

3.116
pressure-relief device

pressure actuated valve or rupture member which functions to relieve excessive pressure
automatically

3.117

self-contained unit

complete appliance, in suitable frame(s) or enclosure(s), that is fabricated and shipped in one
or more sections, and has no refrigerant containing parts connected in the field other than by
companion or block valves

Note 1 to entry: A self-contained unit in a single frame or enclosure is called a single package unit.

Note 2 to entry: A self-contained unit in more than one frame enclosure is called a split package unit.

3.118
appliances accessible to the general public
appliances intended to be located in residential buildings or in commercial buildingDocuments
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3.119

appliances not accessible to the general public

appliances which are intended to be maintained by qualified service personnel and located
either in machine rooms and the like or at a level not less than 2,5 m or in secured rooftop
areas

3.120

fan coil

air handling unit

factory-made assembly which provides one or more of the functions of forced circulation of
air, heating, cooling, dehumidification and filtering of air, but which does not include the
source of cooling or heating

Note 1 to entry: The device is normally designed for free intake of air from a room and gel i into the same

room, but may be applied with duct work.

Note 2 to entry: This device may be designed for furred-in application or with an
the conditioned space.

ostre forapplicatjpn within

3.121

flammable refrigerant
refrigerant with a classification of class A2 or A3 i
[ISO 817] classification

XNSI/ASHRAE 34

3.122

refrigerating system
combination of interconnected refrigera
circuit in which refrigerant is circula

refrigerant

3.123

maximum allowable :
limit to the refrigefating systen» operati ure, generally the maximum pressure for which
the equipment is desgigne ifi e manufacturer

3.124
low-pre
part(s) o

3.125
high-pressure side
part(s) of a refrigerating system operating at the condenser pressure

3.126

service port

means to access the refrigerant in a refrigerating system for the purpose of charging or
servicing the system, typically a valve, tube extension or entry location

3.127

factory sealed appliance

appliance in which all refrigerating system parts have been sealed tight by welding, brazing or
a similar permanent connection during the manufacturing process
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3.128

single package unit

factory assembly of components of refrigeration system fixed on a common mounting to form
a discrete unit

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:

5.6 Addition:

Any controls W
rendered inoperatiyg

The tests arid test diti f Clauses 10 and 11 are carried out under the most severe
operatingreonyitions~within the& operating temperature range specified by the manufacturer.
Annex AA pro X s of such temperature conditions.

5.10 Addition:

For split-package units, the refrigerant lines shall be installed in accordance with the
installation instructions. The length of pipe shall be between 5 m and 7,5 m. The thermal
insulation of the refrigerant lines shall be applied in accordance with the installation
instructions.

5.101 Motor-compressors are also subjected to the relevant test of Clause 19 of
IEC 60335-2-34:2012, unless the motor-compressor complies with that standard, in which
case it is not necessary to repeat these tests.

5.102 Motor compressors that are tested and comply with IEC 60335-2-34 need not be
additionally tested for Clause 21.
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6 Classification

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

Appliance shall be of class I, class Il or class lll.
6.2 Addition:

Appliances shall be classified according to degree of protection against”harful ingress of
water in accordance with IEC 60529:

— appliances or parts of appliances intended for outdoor use shalldbe\atlea
— appliances intended only for indoor use (excluding laundry rodrms\ma

— appliances intended to be used in laundry rooms shall b

6.101 Appliances shall be classified according to

number of phases, unless for single phase operation;

— permissible exce
heat pumps);

sive operating pressure for the storage tank (for sanitary hot water

— maximum operating pressure for the heat exchanger for hydronic fan coil/air handling
units;

— maximum operating pressure for the refrigerant circuit; if the permissible excessive
operating pressure for the suction and discharge side differ, a separate indication is
required;

— IP number according to degree of protection against ingress of water, other than IPXO0.
Appliances shall be marked with all of the designations and the rated inputs of the

supplementary heaters for which they are intended to be used, and shall have provision for
identifying the actual heater that is field installed.

Unless it is evident from the design, the enclosure of the appliance shall be marked, by words
or by symbols, with the direction of the fluid flow.
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The flame symbol and the instruction manual symbol of 7.6 shall be visible when a flammable
refrigerant is employed and the following conditions exist:

— accessing parts expected to be subjected to maintenance or repair;

— observing the appliance under sale or installed conditions;

— observing the appliance packaging, if the appliance is charged with refrigerant.

f a flammable refrigerant is used, the symbols for “read operator’s manual”’, “operator’s
manual; operating instructions” and “service indicator; read technical manual” (symbols
ISO 7000-0790 (2004-01), ISO-7000-1641 (2004-01) and ISO 7000-1659 (2004-01)) shall be
placed on the appliance in a location visible to the persons required to know the information.
The perpendicular height shall be at least 10 mm.

An additional warning symbol (flame symbol: W021 of ISO 7010)
nameplate of the unit near the declaration of the refrigerant type a

employed.

WARNING

Appliance shall be installed, operated a
‘X’ m2 (only applies to appliances that axe n

The maximum &
be marked on the

NOTE 102 For the refri
high-pressure side_i

If not alrgady\visiple c cessing a service port and if a service port is provided, the
serviceort d to identify the type of refrigerant. If the refrigerant is flammable,
symbol W0 407 shall be included, without specifying the colour.

7.6 Addition:

When a flammable refrigerant is employed, a warning symbol W021 of ISO 7010, including
colour and format, shall be permanently placed on the appliance. The perpendicular height of
the triangle containing the "Caution, risk of fire" symbol shall be at least 30 mm.
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When a flammable refrigerant is employed, a symbol requiring reference to the manual
[ISO 7000-0790 (2004-01)], including colour and format, shall be permanently placed on the

appliance.
& Symbol ISO 7010- W021 warning; Risk of fire/Flammable materials
(2011)
DE Symbol ISO 7000-1641 operator's manual; operating jons
(2004-01)

S Symbol ISO 7000-1659 service indicé

(2004-01)

anual

7.12 Addition:

shall be included.

For appliances using
either separate or co
Annex DD.

7.12.1 Addition:

combustible surfaces;

— a wiring diagram with a clear indication of the connections and wiring to external control
devices and supply cord;

— the range of external static pressures at which the appliance was tested (add-on heat
pumps, and ducted appliances with supplementary heaters, only);

— the method of connection of the appliance to the electrical supply and interconnection of
separate components;

— indication of which parts of the appliance are suitable for outdoor use, if applicable;

— details of type and rating of fuses, or rating of circuit breakers;
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— details of supplementary heating elements that may be used in conjunction with the
appliance, including fitting instructions either with the appliance or with the supple-
mentary heater;

— maximum and minimum water or brine operating temperatures;
— maximum and minimum water or brine operating pressures.

Open storage tanks of heat pumps for water heating shall be accompanied by an instruction
sheet which shall state that the vent shall not be obstructed.

7.15 Addition:

— the manufacturer and model designation of the repfaceab

Compliance is checked by inspection.

7.102 |If the product is intended for\p onnection tg
wires, the marking shall so state.

ixed wiring with aluminium

Compliance is checked by inspection.

This clause of Part 1 is not applicable.

10 Power input and current

This clause of Part 1 is applicable.
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11 Heating
This clause of Part 1 is replaced by the following.

11.1 Appliances and their surroundings shall not attain excessive temperatures in normal
use.

Compliance is checked by determining the temperatures of the various parts under the
conditions specified in 11.2 to 11.7. Nevertheless, if the temperature of the motor winding
exceeds the value specified in Table 3 or if there is doubt with regard to the classification of
the insulation system employed in a motor, compliance is checked by the tests of Annex C.

11.2 Appliances are installed in a test room in accordance wiacturer
installation instructions. In particular,

manufacturer's instructions except for fan coils
temperatures shall be the maximum specified in the rer’s\i yctions;

For appliances provided
in 11.9 is used.

11.2.1 For heatj
connected to th
be so applied). The

flanges are not pr,

An appliance
outlet ductin
airflow.

The inlet duct
reduced.

ided with an adjustable restricting means by which the airflow can be

The restriction should be uniform across the duct's cross sectional area, so that the full
heating coil surface will be exposed to the airflow except when the restriction is closed.

11.2.2 A ducted appliance which does not include supplementary heaters is fitted with an
outlet duct sized to fit the casing flanges, or opening without flanges, or locations marked for
flanges, and arranged to discharge away from the return air inlet.

The outlet duct is provided with a restricting means to obtain the maximum static pressure
given in the manufacturer's instructions.

11.3 Temperatures other than those of windings are determined by means of fine-wire
thermocouples so chosen and positioned that they have the minimum effect on the
temperature of the part under test.
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NOTE 101 Thermocouples having wires with a diameter not exceeding 0,3 mm are considered to be fine-wire
thermocouples.

Thermocouples used for determining the temperatures of the surface of walls, ceiling and
floor are embedded in the surface or attached to the back of small blackened disks of copper
or brass, 15 mm in diameter and 1 mm thick, which are flush with the surface.

So far as is possible, the appliance is positioned so that parts likely to attain the highest
temperatures touch the disks.

In determining the temperatures of handles, knobs, grips and the like, consideration is given
to all parts which are gripped in normal use and, if of insulating material, to parts in contact
with hot metal.

non-uniform or severe complications are involved i
connections, in which case the temperatures are det, :

The temperatures in the duct are to be ermocouple grid consisting
of nine thermocouples of identical length, wirs K 11 a grid with a thermocouple
located centrally in each of nine equal d rpendicular to the axis of the
airflow.

energized at a voltage
input.

11.6 Appliances with defrost facilities are additionally submitted for a defrost test in the most
unfavourable conditions.

11.7 All appliances are operated continuously until steady conditions are achieved except
for defrost tests.

11.8 During the test, the temperatures are monitored continuously and shall not exceed the
values shown in Table 3, protective devices shall not operate and sealing compound shall
not flow out.

The temperature of the air in the outlet duct shall not exceed 90 °C.
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The value of the temperature of a winding shall be calculated from the formula:

R
T:?f(mn)w

where

T is the temperature of the copper winding at the end of the test;
R4 is the resistance at the beginning of the test;

Ro is the resistance at the end of the test;

T4 is the ambient temperature at the beginning of the test;

k is equal to 234,5 for copper windings and 225 for aluminium windip

intervals so that a curve of resistance against time can for \ascertaining the
resistance at the instant of switching off.

O
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