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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

International Electrotechnical Commission (IEC) is a worldwide organization fo dization conpprising

national electrotechnical committees (IEC National Commlttees) o pgromote
intefnational co-operation on all questions concerning standardization in the e ect ca and onicXiglds. To
this| end and in addition to other activities, IEC publishes International al Syecifigations,

nical Reports, Publicly Available Specifications (PAS) and Guijdes ~ € o gs “IEC
Pulblication(s)”). Their preparation is entrusted to technical committees; aR i Htee intprested
in fhe subject dealt with may participate in this preparatory wqg Y governmental arjd non-
governmental organizations liaising with the IEC also partlmpate i collaborates|closely

the International Organization for Standardization (ISO enditions determined by
agreement between the two organizations.
The| formal decisions or agreements of IEC on technical matters S possible, an interpational
congensus of opinion on the relevant subjects since @at com nittee has representation from all
inteyested IEC National Committees
IEC| Publications have the form of recom ioN3s i 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 ) the way in which they are used or for any
mis|nterpretation by any end user

rder to promote internatiopal uniformit ittees undertake to apply IEC Publjcations

sparently to the maxim{um “exteft po ir natipnal and regional publications. Any divgrgence

veen any |[EC Publication i¢ated in
the [atter.

5) IEC]itself does nof provide [ Qrmity. Independent certification bodies provide conformity
asspssment seryi i 2 6 IEC marks of conformity. IEC is not responsible [for any
seryices carried ©

6) All ¢isers should ensu(e tha

7) No liability shall ttac direciors, employees, servants or agents including individual expgrts and
merbers of itg_technical co EC National Committees for any personal injury, property damage or
othg¢r damage ofa , whether direct or indirect, or for costs (including legal fe¢s) and
expgnses ansing oOu ation, use of, or reliance upon, this IEC Publication or any otHer IEC
Publica

8) AttgntionN MOto ative references cited in this publication. Use of the referenced publications is
indispensabtefor the sorreef application of this publication.

9) Attgntion is_draw possibility that some of the elements of this IEC Publication may be the supject of
patgnt rights. IEC shail 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 tec
revision.

hnical

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;

- M
- 19
- 21
- 22
- 22

.2.1 — clarification of test procedure;

— (whole clause) — replaced in its entirety;

.2 — added new coverage for vibration considerations during transport;

.46 — added clarification for PEC;

.118 — added coverage for use of mechanical connectors indoors when emp

flammable refrigerants;

- 32

— made this section of Part 1 applicable;

— Annex FF2.4 — revised calculation for calculating volume (V);

loying

- An
- An
- An

The tg

Full in
voting

This p

This
amen

NOTE

conve
air-co

When
as far

the re

NOTE }

When “Part 1 is 1t
This part 2 sup@

nex FF2.5 — revision of allowable concentration of flammable refrige

nex GG8 — new coverage added;
nex HH — added informative annex.

xt of this standard is based on the following documents:

FDIS Report NM\
61D/213/FDIS /ﬁDIZM\h}\‘

st nc@i cah, be found in the rep

approval Q

formation on the voting for the \

indicated in the above table.

It that publica i | : dard: Safety requirements for electrical heat p

ort on

ublication has been drafted in acgordanc
part 2 is to be usgd\ i i latest edition of IEC 60335-1 and its
iments. It was established i N7

as to
Lmps,

nditioners and\de

a particula a’lgplies
as i 3 8. ent",
e

bclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;
less/Notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, ifcluding

- ad

ose In a replaced clause or subclause,

ditional annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:

- requirements: in roman type;

- tes

t 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

* reg¢onfirmed,
* withdrawn,

* replaced by
* anended.

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

a revised edition, or

AN

cates
rrect
ng a

9,

N

IMPORTANT - The ‘colour inside' logo on th c&lgg age of\this™ublication indig¢
that [it contains colours which e consideréd tti}we seful for the c¢
understanding of its contents. Users ‘shaul erefor r this document usi
coloufr printer.

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.s$upply
mains| However, national wiring rules may differ.

If an appliance within the scope of this standard also incorporates vered
by anpther part 2 of IEC 60335, the relevant part 2 is applied tg S ly, as
far as| is reasonable. If applicable, the influence of one funci S take|n into

account.

When|a part 2 standard does not include additional requi ) |t with
in Part 1, Part 1 applies.

NOTE oRSible X hat it is
not negessary to specify particular requirefents\for{the agpli i peneral
requirefnents.

This gtandard is a product family standard i i i takes
preceflence over horizontal-and generic ok i

NOTE 2 Horizontal and g en into
considgration when develogint\the ¢ t guirements for the IEC 60335 serles of standaids. For

examplg, in the case Qf temper guch as
ISO 13f32-1 for ho@

An appliance that e of this standard will not necessarily be considered to
comply with the gafe ' of the standard if, when examined and tested, it is foyind to
have ¢ther fea s tha evel of safety covered by these requirements.

An applia [ \aterfals or having forms of construction differing from those detailed
in the| regquireme thisy standard may be examined and tested according to the intent of
the relquirems itMound to be substantially equivalent, may be considered to comply
with the standarcs
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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 dlause of Part 1 is replaced by the following.

This gart of IEC 60335 deals with the safety of electric heat pumgps ' itary hot
water| heat pumps, air-conditioners, and dehumidifiers incorpoxati ¢ssors
and hydronic room fan coils, their maximum rated voltages peing N 2 V for
single|phase appliances and 600 V for all other appliances.

Applignces not intended for normal household use bu opray be a soyrce of
dangdr to the public, such as appliances intended Ao be use layren in shops, in light
indusfry and on farms, are within the scope of this_sfj

This $tandard also applies to electfic hea =\ Jitioners and dehumidifiers
containing flammable refrigerant. Fla s defined in 3.121.

The appliances referenced above may consi more factory made assemblﬁes. If
provided in more than ong’asse i epa assémblies are to be used togethef, and
the reguirements are bas f

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

NOTE [102 Requirement } ety are covered by ISO 5149, and reqmrements for containers
intendefd for storage gf the™ ered by
IEC 60335-2-21.

This standard does -( 3 o’account chemicals other than group A1, A2, or A3 as dgfined

by ANSI/A < classification.

particular requirements for the use of flammable refrigerants. Unless
specifjcations» are~cdvered by this standard, including the annexes, requiremenfs for
refriggrating 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.


https://iecnorm.com/api/?name=d349d059c2aedf204b8aab186512d95a

-10- 60335-2-40 © IEC:2013(E)

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

nec

essary;

— 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,

buil

ding 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
corifjosive or explosive atmosphere (dust, vapour or gas).

2 N

This dlause of Part 1 is applicable except as follows.

Additi

IEC 6

chlori¢le solution)

IEC 6
erecti

IEC g0079-15:2010,

Partic

IEC 6

requir

ISO 8

ISO 5

requireménts

protedtion "n
IEC 6 )335-2-34:2;1

prmative references

DN’

DN

1491993, MeThanical refrigerating systems used for cooling and heating —

e of a

dium,

n and

pe of

2-34:

ficular

Safety

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

Conta

iners
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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:

norm;]_n.p.e.nation
condiffions that apply when the appliance is mounted as in normal use and-s~qQperating (under
the mpst severe operating conditions specified by the manufacturer

3.101

heat pump

appliance which takes up heat at a certain temperature afd releasée < nigher
tempgrature

Note 1 fo entry: When operated to provide heat (e.g., for space h %a } said to
operatq in the heating mode; when operated to remove heat (for , fo } brate in

the cooling mode.

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

3.103
air conditioner
encasged assembly or ass B3 i ioned
air to pn enclosed space

Note 1 [to entry: It @ 4 { ing the
air.

Note 2 fo entry: It ma

3.104
dehumidifie
encasked, 4

Note 1|to entry: It also

includep a draimarra

ngemept 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
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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
evapqrator
heat ¢xchanger in which refrigerant liquid is vaporized by absorptio

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

3.112
indoor heat exchanger
heat(}xchanger designed to transfer heat to thg ndoor

hot w

3.113
outddgor heat exchanger
heat pxchanger designed to remove\or it A mple,
grounfl water, outdoor air \

3.114

supplementary heate
electric heater
refriggrant circuit™o
refriggration circuj

of the
f, the

3.115
pressure-li < 2
mechanigm that Sautomatjcally responds to a predetermined pressure by stopping the

3.116
pressure-relief device
pressyireactuated valve or rupture member which functions to relieve excessive prgssure
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 buildings
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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 ha

ndling 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 r\nnhng or. hnahng

Note 1
room, 4

Note 2
the con|

3.121

flamnable refrigerant

refrige
[ISO §

3.122
refrig
combi
circuit
tempe
refrige

3.123
maxin

Note 1
working

3.124
low-p
part(s

3.125
high-
part(s

limit t¢ the refrigefating systen» operati
the edquipment is desgigne i

to entry: The device is normally designed for free intake of air from a room and deli ir(into' th

ut may be applied with duct work.

to entry: This device may be designed for furred-in application or with an
ditioned space.

rant with a classification of class A2 or A3 ANSI/ASHRA

17] classification

prating system
nhation of interconnected refrigera

in which refrigerant is circulg
rature side to reject heat at the hi
rant
hum allowable

ure, generally the maximum pressure for
e manufacturer

bressure side

ofva refrigerating system operating at the condenser pressure

e same

within

\E 34

jerant

e low

pf the

which

ment is

3.126

service port
means to access the refrigerant in a refrigerating system for the purpose of charging or

servic

3.127

ing the system, typically a valve, tube extension or entry location

factory sealed appliance
appliance in which all refrigerating system parts have been sealed tight by welding, brazing or

a simi

lar permanent connection during the manufacturing process
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single package unit
factory assembly of components of refrigeration system fixed on a common mounting to form

a disc

4 G

rete unit

eneral requirement

This clause of Part 1 is applicable.

5 G
This ¢
5.2 A

The td
19 an
refrig

At lea
simula

The te

NOTE
precau

5.6 4

Any d
rende

5.7 §

The t¢

operati

Annex

5.10

For s

| iti for the test

lause of Part 1 is applicable except as follows.

\ddition:

\ddition:

ontrols W
red inoperatiye

f Clauses 10 and 11 are carried out under the most 4§
g operating temperature range specified by the manufa
s of such temperature conditions.

Addition:

blit‘package units, the refrigerant lines shall be installed in accordance wil

ps 11,
n the

(Leak

11.

special

e are

evere
cturer.

h the

install

Hon instructions Thgo Iangfh of pipn cshall hg haotwaagn 5 m and 765 m Thg {4
HOA—HASHHGHORS—6—6HGH—64 H-6—SHH—P-0—- - tWe-H——H—aHa—F—o—H+—+H6—t

ermal

insulation of the refrigerant lines shall be applied in accordance with the installation
instructions.

5.101

case i

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

t 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:

Applignces shall be classified according to degree of protection against”harqful ingness of

water|in accordance with IEC 60529:

— appliances intended to be used in laundry rooms shall b

6.101| Appliances shall be classified according to the™ac Dl - iance
accegsible to the general public or as appliance not 2 ible~to the general public.

Compliance is checked by inspection g

number of phases, unless for single phase opefation;

water

ndling

— 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 pgrpendicutarfrerghtstrattbeatteast—0Tmm:

An additional warning symbol (flame symbol: W021 of ISO 7010) c n the
nameplate of the unit near the declaration of the refrigerant type a information. The
perpephdicular height shall be at least 10 mm, and the symbol need 9 > [When
installed, the marking should be visible after removing a detac
The fqllowing warning shall also be applied to the applianege w igenant is
employed.
WARNING

 than

Appliance shall be installed, operated a
‘X’ m4 (only applies to appliances that axe n

on thg appliance. The X iy etennined in m2 by the procedure desfribed
in Clause GG.2 for unven ilated a the marking shall be 4 if the refrigerant
charge of the appliance ?

For aivpllances which are not flxed applia \e&mum room size X shall be sp¢cified

The npjaximum J@e < ~ [ oxi-pressure side and the high-pressure sidg shall
be mgrked on the pfrod

NOTE 102 For the refrigera the maX|mum allowable pressure of the low-pressure side and the
high-pfessure side_i Sams

If not|already\visible c cessing a service port and if a service port is provided, the
servige 5 d to identify the type of refrigerant. If the refrigerant is flammable,
symbal WO 407 shall be included, without specifying the colour.

7.6 Addition:

When a flammable refrigerant is emplioyed, a warning symbo 0 . 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)

T

1
L/'l'\-—l Symbol ISO 7000-1641 operator's manual; operating ions
(2004-01)

5 Symbol ISO 7000-1659

(2004-01)

service indicé anual

7.12 |Addition:

For appliances not accessible to th¢ genera 6.101
shall e included.

For appliances using
either|separate or co

AnneX DD. :

anual,
ven in

7.12.1 Addition:

In par

- th

- th uding
the mini

— fon appliance hce to

combustible surfaces;

— a Wiring diagram with a clear indication of the connections and wiring to external dqontrol
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:

A marking may be located on a panel that can be removed for installation gt Se viding
that thHe panel shall be in place for the intended operation of the applian

7.101| A marking shall be provided for a replaceable fuse of c 3 brload
protective device provided as a part of a product or remote sqQntxol \asse . all be
visiblg when the cover or door of the compartment is open. This i i

— the¢ rating of the fuse in amperes, the type and voltage
— the manufacturer and model designation of the repfaceable ce.

Compliance is checked by inspection.

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

ixed wiring with aluminium

Compliance is checked by inspection.

8 P
This ¢
8.1.5
As reg@ards the produc annot
i_Je ing on as

This dlause 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 urer's

installation instructions. In particular,

— clearances to adjacent surfaces specified by the manufactu

— flow rates for liquid source or sink equipment shall be AN in the
manufacturer's instructions except for fan coils 1 liquid
temperatures shall be the maximum specified in the P&L'S\I yctions;

— th¢ outlet duct connected to the appliance shall be subyi static
préssure given in the manufacturer's instructie

— for appliances provided with means ofRadjustr [ be the
minimum obtainable;

— adjustable limit controls are set ,a 3 cut-out setting and the mipimum
differential permitted by the control{adj

For appliances provided Wi 7 aters, an additional test casing as desftribed

in 11.9 is used.

11.2.1 For heatj uct is

connected to th Hed to

be so| applied). THe Jed. If

flangds are not praix

An appliance q f metal

outlet|duct.n gee with f of the

airflow.

The inplet duct ided with an adjustable restricting means by which the airflow dan be

reduced.

The restrictfon—shoutd—be—uniform—eacross—the—duct's—eross—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 hpt metal.

The temperature of electrical insulation, other than that of windingg e y n the
surfade of the insulation, at places where failure could cause a sh tween
live parts and accessible metal parts, bridging of insulation or, ] s and
creepjage distances below the values specified in Clause 29.

Temperatures of windings are determined by the resistante_met( s are
non-uhiform or severe complications are involved i pssary
connections, in which case the temperatures are det, :

The t4
of nin
locate

ermocouple grid consisting
11 a grid with a thermogouple
rpendicular to the axis |of the

airflow.

1.4 e eration at a supply voltage between
0,94t imes” the highest rated voltage, the vpltage
chose ] 5 urable result. Heating elements shgll be
energ feiNg ical input of 1,15 times the maximum rated power
input

11.5 ¢ serated in the cooling mode as well as the heating [node,
a test &

For a ¢ entary heaters or provision for supplementary heatets, an
additi | uiting
therm all the

eleme

11.6 |Appliances with defrost facilities are additionally submitted for a defrost test in the most
unfavpurable 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;

i the ambient temperature at the beginning of the test;

~

i equal to 234,5 for copper windings and 225 for aluminium windip
At the|beginning of the test, the windings shall be at ambient tempe

It is recommended that the resistance of windings at the end
taking| resistance measurements as soon as possible aftef>s

intervIIs so that a curve of resistance against time can
resistance at the instant of switching off.

&
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Table 3 — Temperature limits (7 of 3)

Parts Tempfrature
o

Windings of sealed motor-compressors @
—  WIth SYNtRELIC INSUIGLION .........c..oeiie e 140
= WIith OtRer INSUIALION ..........iiiiii e 130
External enclosure of appliances with or without supplementary heaters................................ 85
Windings b if the winding insulation is (other than motor-compressors):
— 0f €lass 105 (A) MaALErial © ............ooeii e 100 (90)
—  Of Blass 120 (E) Material © ... 116)(105)
— of plass 130 (B) material © .............coouiiiiiiiiiiiiieee e AN 120 (110)
— of plass 155 (F) material © ..........ccovuiiiiiii i NN e Q 149
— of Blass 180 (H) material © .............ooiii e NG e = i -4 b
— of plass 200 material © ...............ccooiiiiiiiiiiiiiiiiee e SO AN 189
— of plass 220 material © ..............c.coiiiiiiiiiiiiiieiieei e NG N 20
— of plass 250 material © .............cocoiiiiiiiiiii TG e 23%
Terminals, including earthing terminals, for external conductors /of stationa
unless| they are provided with a supply cord .......................... b L ot NG o e 85
Ambient of switches, and thermostats and temg
— Wihout T marking ........coooeieiiiiii NG N e NG e rme e e e e TN e e e 55
— W T Marking ......coveuoeiiii e e o NG 2 B e e T L T
Rubbelr or polyvinyl chloride insulation of internal and exte W gnincluding supply cord:
— without temperature rating © /N .........ooeeeeeeeNereoe N st U e e NG oM e 75
— with temperature rating (T) N......N oo NN T G e T
Cord gheaths used as supple a j ALIOI DN el 64
Rubber, other than syrthe parts, the deterioration of which could
affect pafety: Q
— whien used as supplementary insylation or reinforced insulation................................... 64
— in pther cases...... o NN N N et 75
LampHRolders with T{na
— Bi1p and B2 Yo B A R N 169
— BT and B22 MarkEURT2=X, ...\ ettt 219
) 11 (2T = T o2 g o T2 N S NP T
LampHRolders
BT ANd B, N e e 13p
= B2R, E26NS E27 ..o 169
— othertamphelders-and-starter-hotdersforfluorescenttamps——rrrrrrr 86
Material used as insulation other than that specified for wires and windings:
— impregnated or varnished textile, paper or press board...............ccc.ccoiviiiiiiiiiiiiiiiiiii 95
— laminated bonded with:

e melamine-formaldehyde, phenol-formaldehyde or phenol-furfural resins 110

o Urea-formaldeRyde F@SIN ............ccccc.uuei i 90
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Table 3 (2 of 3)

Parts Tempfrature
C
— printed circuit boards bonded With @POXY r€SIiN............ccuuuiuiiiiiiii e 145
— moulding of:
e phenol-formaldehyde with celluloSe FillOrs .............c..cccueeiieuieeiiiieeeiiie et 110
e phenol-formaldehyde with mineral fillers ... 90
e Melamine-formMaldERYde ............ccceoeeeeee e 110
o Urea-formaldeRyde .............c.i i 90
— polyester with glass-fibre reinforce@mMent ..o 135
B PO CELLL C , 17
—  polytetrafluorotRYlENe .............cocuiiiiiiiii e 299
— pufe mica and tightly sintered ceramic material, when such materials are used a
supplementary insulation or reinforced insulation..................................... L NN D 425
— thg@rmoplastic material ..............cccoviiiiiii i G N 0 -
Wood,[in general 9........ ..o e SO Y N 9(
Wooddn walls of the teSt CasSing ..........cccovvuiiiiiiiiiiiiiiiiiiiieie (\\ \ .......... 94
Outer surfaces of capacitors h:
— with marking of maximum operating temperature (T) | T
— without marking of maximum operating temperature:
e |small ceramic capacitors for radio anddtelewsio e 78
e |capacitors complying with IEC 60384-14 78
o |Other Capacitors.........ccccccueeeeeeueeeeeeeai i D5 45
Handlgs, knobs, grips and the lik
— ofmetal ... S NG NG G 60
— of porcelain or vitreous 70
— of Inoulded material, 89
Parts ip contact wi t— 25
Any pqint where the insglatio
compaytment for fixe jPh
— if the instructions xequ\ T
- in fther cam ................................................................................................... 75
a  Nof r j e
b The tem
The figures without parentheses apply when the resistance method is used.
¢ The classification | accordance with IEC 60085.
Ex@gmples of Class A (class 105) material are:
— imprégnated cotton, silk, artificial silk and paper;
namala hac 0 L rnal naial. £ oo
— O Cro oo S C oo orC OO o Oy arirG C—CSTToT

Examples of Class B (class 130) materials are:
— glass fibre, melamine-formaldehyde and phenol-formaldehyde resins.

Example of Class E (class 120) material are:

— mouldings with cellulose fillers, cotton fabric laminates and paper laminates, materials bonded with melamine-
formaldehyde, phenol-formaldehyde or phenol-furfural resins;

— cross-linked polyester resins, cellulose triacetate films, polyethylene terephthalate films;

— varnished polyethylene terephthalate textile bonded with oil-modified alkyd resin varnish;

— enamels based on polyvinyl formalin, polyurethane or epoxy resins.
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Table 3 (3 of 3)

For totally enclosed motors, the temperature limits for class A (class 105), class E (class 120) and class B
(class 130) materials may be increased by 5 °C (5 K).

A totally enclosed motor is a motor so constructed that the circulation of the air between the inside and the
outside of the case is prevented, but which is not necessarily sufficiently enclosed to be called airtight.

d T means the maximum operating temperature.
The ambient of switches and thermostats is the temperature of the air at the hottest point at a distance of
5 mm from the surface of the switch and thermostat concerned.
For the purpose of this test, switches and thermostats marked with the individual ratings may be considered as
having no marking for the maximum operating temperature, if this is requested by the manufacturer of the
appliance. However, If a thermostat or other temperature limiter is mounted on a heat-conducting part, the
deq ; y e of the
mounting surface has to be measured.

ards; for others; iff may be

e This limit applies to cables, cords and wires complying with the relevant IEC stapdg

different.

f There is no specific limit for thermoplastic material, which must withstand th ) Qr which |purpose
thg temperature shall be measured.

9 The limit specified concerns the deterioration of wood and it does not ta colnt deterioxation of surface
finjshes.

h - Thére is no limit for the temperature rise of capacitors which are sh
I Temperature marking for capacitors mounted on printed circuit boa

j  Logations for measuring the temperatures are specified in Taple’?\

technical shget.

If thede or other materials are used, they shall not be su jec Wm excess of the|thermal
capablfities as determined by aging tests made on the material the ves

NOTE and to
metal p

NOTE Ce with
Annex

11.9

The te black
paintdd insi e joiN . The distances between the casing and the
surfag 1 q t, if any, are equal to the minimum cleanances
specify ‘

For appliances no¢ sp j j ini , ive|to the
plywo % in\di aving
a thic losely

aroun

In tha

12 V

13 Leakage current and electric strength at operating temperature
This clause of Part 1 is applicable except as follows.

13.2 Modification:

For stationary class | appliances, the leakage current shall not exceed 2 mA per kilowatt
rated power input with a maximum value of 10 mA for appliances accessible to the
general public, and a maximum value of 30 mA for appliances not accessible to the
general public.
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14 Transient overvoltages

This clause of Part 1 is applicable.

15 Moisture resistance

This clause of Part 1 is replaced by the following.

15.1 Electrical components of appliances shall be protected against the ingress of water
which[may be present in the appliance as a result ol rain, overilow from_the drain_ppn, or
defrogting.

Compliance is checked by the tests of 15.2, followed immediately b F15.3;
and this is followed by the defrost test of 11.6, and the tests of Clause

Following these tests, an inspection is made within the enclo have
entergd the enclosure shall not have reduced clearances w the
minimum values specified in Clause 29.

NOTE |[Appliances designed to be installed completely inside a are not

subject

If duc
termin
the m

For af
the te
instru

The n
15.2 4

15.2

- P
- P
- P
- P
- P

bd to the test of 15.2.

which, according to the manufac

btions, is intendedNo b ; building.
otor-com ; atedqnd\detachable parts are removed during the tg
nd 15.3.

Appliances\other e subjected to the tests of IEC 60529:1989 as follow

K1 appNancesgs.a in 14.2.1;
K2 appharces 14.2.2;
K3 apphliah 3 14.2.3;

g8 described in 14.2.4;
K& appliances as described in 14.2.5;

K4 appliahces

- P

6 appliances as describedim 14.276;

— IPX7 appliances as described in 14.2.7.

For this test, the appliance is immersed in water containing 1 % NaCl.

ing to

E unit,

urer's

sts of

S!

15.3 The appliance is installed in its position of normal use. The drain pan discharge pipe is
blocked, and the pan carefully filled to the brim without splashing. The drain pan is then
subjected to a continuous overflow, the rate of which is adjusted to approximately 17 cm3/s
per 1 m%s airflow, and the fan(s) switched on. The test is continued for a period of 30 min, or
until water drains from the appliance.
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15.101 Spillage test

Indoor floor or wall-mounted appliances accessible to the general public are tested as
follows.

The appliance is installed according to the manufacturer’s installation instructions but not
operated.

Covers which provide access for manual operation of electrical controls are set in the open
position, unless such covers are of the self-closing type.

A solytion of 0,25 | of water containing 0,25 g of ordinary table salt is pouyed onto the unit in a
manner which is most likely to cause entrance of water into or op glectricakcontrpls or
uninsiylated live parts.
After spillage is completed, the appliances shall withstand the te
The spillage test is not applicable to units if the minimu N of a horizomptal or
near Rorizontal top surface of the cabinet is 75 mm or lgs
A unitljwhose top, when installed, has a height of gre
NOTE | The intent is that a 75 mm diameter g
16 Leakage current and electric
This cdlause of Part 1 is applicabl
16.2 |Modification:
ationary gkage current shall not exceed 2 mA per kilowatt
j value of 10 mA for appliances accessifile to
alue of 30 mA for appliances not accessible to the
of'transformers and associated circuits
18 Ehdurance
This clause of Part 1 is not applicable.

19 Abnormal operation

This ¢

191

lause of Part 1 is applicable except as follows.

Modification:

Add after the second paragraph:

Failure of the transfer medium flow, or of any control devices, shall not result in a hazard.


https://iecnorm.com/api/?name=d349d059c2aedf204b8aab186512d95a

60335-2-40 © IEC:2013(E) - 27 -

Replace the 15t and 219 paragraphs of the test specification by the following:

Appliances are subjected to the tests specified in 19.2 to 19.10, 19.101, 19.102 and
19.103, as applicable.

19.2 Replacement:

All ducted appliances provided with supplementary heaters are subjected to the following

test under the conditions specified in Clause 11:

After the ai i . . , , , . ¢
an extent that the temperature of the air in the outlet, y
thermpcouple grid (see 11.3), is 3 K below the temperature obtained |after & _temp

limitin es for
the fir

This i

It is n bvices
opera ure of
the di

Applig e.

To fag once
the te

Non-qd f 9 heaters are operated as specifjed in
Claus 2

When|steady condit ent to
preveht a therm

Undet S are
establj

After thi S.
19.3

If all glectric heating elements are not energized under the conditions specified in 19.2 for the
air entering the evaporator, an additional test is carried out at a lower temperature of the inlet
air, this temperature being the nighest that will permit all eleciric heating elements to be
energized.

It is the intention that the operating point be just below the point of maximum restriction of the

air entering the indoor coil assembly thus permitting continuous operation of both the motor-
compressor and the electric heating elements. If the temperature of the air entering the
evaporator required to permit all electric heating elements to be energized is less than the
values specified, this lower temperature may be simulated by reducing the airflow through the
evaporator, by blocking a part of the evaporator, or by similar means in order to obtain the
operating conditions which would occur at this lower temperature of the air entering the

evaporator.

Appliances are operated at rated voltage or at the upper limit of the rated voltage range.
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19.4 Addition:

The appliance is operated under the conditions in Clause 11 and at rated voltage, with any
form of operation or any defect that may be expected during normal use. Only one fault
condition is reproduced at a time, the tests being made consecutively.

Examples of fault conditions are

— the timer, if any, stopping in any position;

— disconnection and reconnection of one or more phases of the supply;

— oplen-circuiting or Short-circuiting of components, [lIke relays, contactors, . fjmers,
thermostats, etc.

In general, tests are limited to those cases which are expected to give irable

results.

19.7 |Modification:

Replafe the first paragraph and Notes 1 and 2 by:

The iance

with IEC 60335-2-51, are mounted on asupport(o Yl jal. rotors

are logked; fan blades and brackets afe ns¢ re y

The ¢ rated

voltage or at the upper limit of the rated v ) : /02.

Under evice

perma

During the test, @m

If the jons are

establj

During the e M e d the

tempg inding

Three rength

test ay

At thelehd of the fnof the Innlznnn r-urrnnf when measured-as onnr\:ﬁnr‘l in16 2 byt withla test

voltage of twice the rated voltage between all windings and the enclosure, shall not exceed
2 mA.

Add after the last paragraph:

If the motor-compressor has not been type-tested against the requirements of
IEC 60335-2-34, a sample shall be provided with the rotor locked and being filled with oil and
refrigerant as intended.

The sample shall then be subjected to the tests specified in 19.101, 19.102, 19.103 and
19.105 of IEC 60335-2-34:2012, if applicable, and shall comply with the requirements in
19.104 of IEC 60335-2-34:2012.
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19.8

Replacement:

Three phase motors other than motor compressors are operated under the conditions of
Clause 11 at rated voltage or at the upper limit of the rated voltage range with one phase
disconnected, until steady conditions are obtained or the protective device operates.

19.9

This subclause of Part 1 is not applicable.

19.11.4 Modification:

Add b

efore the first paragraph:

The f
does

Repla

Applig
19.11
opera

19.108.

Add a

If the
electr

Comp
and s
in the
applic]

NOTE
NOTE
metal h

once in

NOTE
compof

Add a

st paragraph of Part 1 in not applicable for stand-by mode if
pot cause any hazards.

ce the second paragraph by the following:

nces incorporating a protective electronic circdi
4.1 to 19.11.4.7. The tests are carried out after

9.11.4 of its standard need not to be re
ent gives evidence that the test in thq

nown to comply

final appli¢atio
ation will n

01 S\ M3 notor compressors, fans and circulating pumps.
19.11.4.2 and 19.11.4.3 may possibly be influenced by the wiring
erefore, it is recommended that the best moment to perform these
the
103 electronic circuit (PEC) operation is understood as the operation that stq
ation controfled by the PEC with the intention to prevent the hazardous situation.
fter the.last paragraph of the test specification the following:

ration

5ts of
it has
P and

Ective
rmal

fested
fested
b final

hnd the
tests is

ps the

For tF

compressors with locked rotor.

19.11.4.8 Modification:

Add to the first sentence:

“at any temperature within the working range.”

19.13

Modification:

Footnote a) of Table 9 is not applicable.

©Se tests, it may be nmecessary to provide Specially prepared comporertt samples, e.g.
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19.14 Addition before the note:

Locking in the "on" position of the main contacts of a contact intended for switching on and off
the heating element(s) in normal use is considered to be a fault condition, unless the
appliance is provided with at least two sets of contacts connected in series. This condition is,
for example, achieved by providing two contactors operating independently of each other or
by providing one contactor having two independent armatures operating two independent sets
of main contacts.

19.101 The appliance is operated under the conditions in Clause 11 at rated voltage or at
the upper limit of the rated voltage range. at an ambient temperature of 23 °C +5 °C. When
steady conditions are attained, the heat transfer medium flow of the outdoor-heat exchanger
is resiricted or shut off, whichever is the most unfavourable without the appliance being non-
operative.

After this test, protective devices that may have operated are re st Isyepeated,
with the heat transfer medium flow, fluid or air, of the indoorK hea 3ang icted or
shut dff, whichever is the most unfavourable without the appliance be/ ) jve.|In the
case of appliances with defrosting systems, the heat transfer meuli itlonally
shut dff at the beginning of the defrosting phase.

Applignces incorporating a motor common to both\t y 3 i Ingers
are slibjected to the above test, the motor b itions are
attaingd.

19.102 jum is
subjegted to the following test.

The appliance is operatea X4l iti veified for Clause 10 at rated voltagée or at
the upper limit of the ra ~ ange j ified py the
manufacturer. The mdor ] 2 | ] n and
this temperatur i to its

original value at
19.108 Air to air

The dyy-bulb\tempexattire
by thg méntiasturer.

en reduced to a value 5 K below the minimum value spégcified

The tast is repeated
the maximum~temp

except that the dry-bulb temperature is increased to a value 10 K gbove
rature specified by the manufacturer.

The 4qppliances are operated at rated voltage or at the upper limit of the rated voltage
range.

19.104 All appliances provided with supplementary heaters and with free air discharge are
subjected to the following test in each mode of operation.

Appliances are operated under the conditions specified in Clause 11, with any controls which
limit the temperature during the test of Clause 11 short-circuited, and with the appliance
covered.

The covering is made with felt strips each having a width of 100 mm and lined with a single
layer of textile material.

The felt has a specified mass of 4 kg/m? + 0,4 kg/m? and a thickness of 25 mm.
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The textile material consists of a prewashed double-hemmed cotton sheet having a mass
between 140 g/m? and 175 g/m? in the dry condition.

Thermocouples are attached to the back of small blackened disks of copper or brass, 15 mm
in diameter and 1 mm thick.

The disks are spaced 50 mm apart and placed between the textile material and the felt on the
vertical centre line of each strip.

The disks are supported in such a way as to prevent them from sinking into the felt.

The sirips are applied with the textile material in contact with the appliance cover
the whole vertical dimension of the front, pass over the top and extend do| [face.
If the appliance is constructed to stand away from the wall or if it is o that
the gap between the heater and the wall exceeds 30 mm and nts of
the distance between any two fixing points or spacers or bet bnd of
the apgpliance exceed 100 mm, the rear surface of the applian bred.
Otheryise, the rear surface is covered over a distance apprQxin of the
vertical dimension of the heater.

The Sgtrips are applied to each half/0 g 1 5 hplete
appliance.

During the test, the temperature sh

permi

Thern

20 Stability ar@

This clause of Par

This cdlau

211

Safet

ted during the first hour.

Addition:

requirements specified in ISO 14903 shall apply

°C is

Safety requirements specified in Annex EE shall apply. The pressure test in Annex EE applies
to parts other than pressure vessels.

21.2

Addition:

Appliances using flammable refrigerants shall withstand the effects of vibration during
transport.

The appliance is tested in its final packaging for transport and shall withstand a random
vibration test according to ASTM D4728-01.
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Compliance is checked by the following:
— The use of detection equipment having an equivalent sensitivity of 3 g/year of refrigerant
shall reveal no leaks.

— The test may be carried out on the appliance charged with a non-flammable refrigerant or
a non-hazardous gas.

— Damage of parts other than the refrigerating circuit is allowed.

22 Construction

This dlause of Part 1 is applicable except as follows.

22.6 |Addition:

The glectrical insulation shall not be affected by snow which liance
enclogure.

NOTE 101 This requirement can be met by the provision of suitable dra

22.14| Addition:

This requirement does not apply to thg

22.24| Replacement:

Bare heating elements sha , : se of rupture or sagging, the hgeating
conductor cannot come i SSH metal parts nor give rise to a hazard.
Bare heating elementsshal ith wood) or wood composite enclosures.
Compliance is > 1 i¥’ necessary, by cutting the element in thg most
unfavurable pla

NOTE gr after it has been cut.

NOTE

22.46

If the protective’electronic circuit software is a part of the normal operation control, inspection
of software ;shall be&”limited to relevant source code of safety controls or related software
contrdlstAlternative methods may be used if they demonstrate equivalent levels of safety.

22.101 Appliances intended to be fixed shall be so designed that they can be securely fixed
and maintained in position.

Compliance is checked by inspection and in case of doubt, after installation of the appliance
in accordance with the manufacturer's installation instructions.

22.102 Appliances provided with supplementary heaters

22.102.1 Appliances provided with supplementary heaters for air shall be provided with at
least two thermal cut-outs. The thermal cut-out intended to operate first shall be a self-
resetting thermal cut-out, the other thermal cut-out shall be either a self-resetting thermal
cut-out or a non-self-resetting thermal cut-out.
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Compliance is checked by inspection and during the tests of Clause 19.

NOTE |If, during the tests of Clause 19, a self-resetting control operates, it would be necessary to short out this
control to determine if the non-self-resetting thermal cut-out then operates.

22.102.2 Appliances provided with supplementary heaters for water shall incorporate a
non-self-resetting thermal cut-out, providing all-pole disconnection that operates
separately from water thermostats. However, for appliances intended to be connected to
fixed wiring, the neutral conductor need not be disconnected.

Compliance is checked by inspection and during the tests Clause 19.

ossible.te’heat up

NOTE [Anti-frost heaters are not considered to be supplementary heaters for water, if it i
i he temperature

the water to a temperature higher than 80 °C at the highest operating temperature wit
switch ghort circuited and with water flow stopped.

22.102.3 Thermal cut-outs of the capillary type shall be so dgsi gctg open
in the|event of leakage from the capillary tube.

Compliance is checked by inspection and test.

22.108 Non-self-resetting cut-outs shall be f 0
devices.

Rdep ent of other dontrol

Compliance is checked by inspection.

22.104 Containers of sanitary hot ssure

occurfing in normal use.

water
d and

Compliance is checked ™

presslire which is raise
is maintained at

The water pressure

After thetest, n

NOTE |If the container of sanitary hot water heat pumps incorporates a heat exchanger, the container find the
heat efchanger are subjécted to the pressure test in accordance with the relevant standard.

22.105 In the case of closed containers of sanitary hot water heat pumps, the formation of
an air or vapour cushion of more than 2 % of the capacity, but not more than 10 % as a
maximum, shall be provided.

Compliance is checked by inspection and, where necessary, by measurements.

22.106 Pressure-relief devices, whether incorporated in the container of sanitary hot
water heat pumps or supplied separately, shall prevent the pressure in the container from
exceeding the permissible excessive operating pressure by more than 0,1 MPa.

Compliance is checked by subjecting the container to a slowly increasing water pressure and
by observing the pressure at which the relief device operates.
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22.107 The outlet system of open containers of sanitary hot water heat pumps shall be
free from obstructions that could limit the water flow to such an extent that the pressure in the
container would exceed the permissible excessive operating pressure.

Vented containers of sanitary hot water heat pumps shall be so constructed that the
container is always open to the atmosphere through an aperture of at least 5 mm in diameter
or 20 mm?2 in area, with a width of at least 3 mm.

Compliance is checked by inspection and measurement.

NOTE The first requirement is considered to be met if the area of the water outlet from the heated part of the
containgrof-sarmitary W : T S e—aTE =TTt =

O dit dt PpU . equdal Oor gred a a a O € wWd O ed

22.108
presslire impulses which may occur in normal use.
Compliance is checked by subjecting containers which are ng b with
22.10¢ to a vacuum of 33 kPa for 15 min.

After the test, the container shall show no deformation

Anti-vacuum valves, if any, are not rendered inopera

NOTE | This test can be carried out on separa

22.109 Wiring connected to a non-self hermal-cut-out designed to be replaced
after its operation shall be so secured/that repls t of the thermal cut-out itself qr to a
heating element assembly on which the t ; is mounted will not damage| other
connections or internal wipi

Compliance is checked by i 3 3 essary, by manual test.

22.119 Non-se@s uts designed to be replaced after their opgration
shall ppen the circui anner without short-circuiting live parts of different
poten

Compli

The jo [ 2 five times, each time with a new non-self-resetting thermgl cut-
out, e

Each time;the thernfal cut-out shall operate appropriately.

Duringthie test, tie enciosure of the applifance 15 conmected to eartirthrougit a 3 A 1use; this
fuse shall not blow.

After this test, the supplementary heating elements shall withstand an electric strength test as
specified in 16.3.

22.112 The construction of the refrigerating system shall comply with the requirements of
Section 3 of ISO 5149.

22.113 When a flammable refrigerant is used, refrigerant tubing shall be protected or
enclosed to avoid mechanical damage. The tubing shall be protected to the extent that it will
not be handled or used for carrying during moving of the product. Tubing located within the
confines of the cabinet is considered to be protected from mechanical damage.
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Compliance is checked by inspection.

22.114 When a flammable refrigerant is used, low temperature solder alloys, such as
lead/tin alloys, are not acceptable for pipe connections or any other refrigerant pressure
containing purposes.

22.115 The total refrigerant mass (M) of all refrigerating systems within the appliance
employing flammable refrigerants shall not exceed m; as defined in Annex GG.

22.116 Appliances using flammable refrigerants shall be constructed so that any leaked
refrigerant will not flow or stagnate so as to cause a fire or explosion hazard in areas within
the appliance where electrical components, which could be a source of ignition and [which
could [function under normal conditions or in the event of a leak, are fitted

Separpte components, such as thermostats, which are charged wit of a
flammlable gas are not considered to cause a fire or explosion h Bkage
of the|gas within the component itself.
All elgctric components that could be a source of |gn|t| and i under
normgl conditions or in the event of a leak, shall be loce surevhi isfipes the
follow|ng:
— | shall comply with Clause 20 of IEC 6007 $2€ i i sures
suitable for use with group 1A g efrige
- | not be located in an area where a ant a hte as
demonstrated by the test of Anpex : | components not located in anp area

where a potentially flammable
of Annex FF are noteonsidered

mulate as demonstrated by tHe test

Comppnents and app S i 8 to 19 of IEC 60079-15:2010, for|group
IIA gases or the refrigera iCable’standard that makes electrical compgnents
suitabje for use@ C 60079-14 are not considered as a soyrce of
ignitioln.

NOTE | The test curre
switchdgd, whichever

nt is the rated current of the component or the actual load to be

2211y faces that may be exposed to leakage of flammable
refrigera o} ed”the auto-ignition temperature of the refrigerant reduced by
100 K} s€ icabwalues.are given in Annex BB.

Compliance is-checked by measuring the appropriate surface temperatures during the tgsts of
Clausks 11 and 19, €xcept those which during the tests of Clause 19 are terminated in @ non-
self-rgsetting way.

22.118 When a flammable refrigerant is used, all appliances shall be charged with
refrigerant at the manufacturing location or charged on site as recommended by the
manufacturer.

A part of an appliance that is charged on site, which requires brazing or welding in the
installation shall not be shipped with a flammable refrigerant charge. Joints made in the
installation between parts of the refrigerating system, with at least one part charged, shall
be made in accordance with the following.

— A brazed, welded, or mechanical connection shall be made before opening the valves to
permit refrigerant to flow between the refrigerating system parts. A vacuum valve shall be
provided to evacuate the interconnecting pipe and/or any uncharged refrigerating system
part.
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— Mechanical connectors used indoors shall comply with ISO 14903. When mechanical
connectors are reused indoors, sealing parts shall be renewed. When flared joints are
reused indoors, the flare part shall be re-fabricated.

— Refrigerant tubing shall be protected or enclosed to avoid damage.
Flexible refrigerant connectors (such as connecting lines between the indoor and outdoor unit)

that may be displaced during normal operations shall be protected against mechanical
damage.

Compliance is checked according to the manufacturer’s installation instructions and a trial
installation if necessary.

23 Internal wiring

This dlause of Part 1 is applicable

24 Cpmponents

This dlause of Part 1 is applicable except as follows.
24.1 |Addition:

Motor|compressors are not required to™
are they required to meet all requirements
this sfandard.

ording to IEC 60335-2-34, nor
60 5- 2- 34-if they meet all requiremgnts of

24.1.4 Modification:

— sellf-resetting therme NG N et e 3000
— nqgn- i 3 D PRSPPI . 300
Additil
— the Whio QI the_ MotOr-COMPIreSSOr .....oveeeeiee e 100 000
- md SS¥ B Y/S et 100 000
- au i

of retic.gn j- IC EYP@ e min|2 000

(but not less than the nimber
of operations during the flocked
rotar test)

— mandalteset thermal motor-protectors for motor-compressors of the hermetic

anid-semi-hermetic type ....50
— other automatic thermal motor ProteCtors ...........cco.vveieiiiiiiiii e 2 000
— other manual reset thermal motor Prote@CLOrS .........couvenieeinii e, 30

24.101 Thermal control devices incorporating replaceable parts shall be marked in such a
way that the replaceable parts can be identified.

The replacement part shall be marked accordingly.

Compliance is checked by inspection of the marking.
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25 S

upply connection and external flexible cords

This clause of Part 1 is applicable except as follows.

25.1

The a

Addition:

ppliances may be provided with a supply cord fitted with a plug

— if they are for indoor use only,

— if they have a marked rating of 25 A or less, and

- if
ap

Modif

Applig
25.7

Suppl

sheathed flexible cord (code designation 60245 |

26 T

This ¢

27 P

This d

27.5

If the
27.5,

28 S

This d

they comply with the applicable code requiremenis for cord-connected appll
propriate to the specific country in which they are to be used.

cation:

nces shall not be provided with an appliance inlet.

Addition:

y cords of parts of appliances for outdoor use han polychlorg

brminals for external conduct

lause of Part 1 is applicable.

rovision for earthir

aAnces

prene

ied in

29 C

This ¢

learances, creepage distances and solid insulation

lause of Part 1 is applicable except as follows.

Addition:

Compliance is not checked on parts relating to motor-compressors if the motor-compressor
complies with IEC 60335-2-34. For motor-compressors not complying with IEC 60335-2-34,
the additions and modifications specified in IEC 60335-2-34 are applicable.
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29.2 Addition:

For insulation located in any airflow, the micro-environment is pollution degree 3 unless the
insulation is enclosed or located so that it is unlikely to be exposed to pollution due to normal

use of the appliance.

30 Resistance to heat and fire

This clause of Part 1 is applicable except as follows.

30.2.2 Not applicable.

31 Resistance to rusting
This dlause of Part 1 is applicable except as follows.
Additipn:

Compliance is checked by the salt mist test of IEC 60068

Befor¢ the test, coatings are scratch
has the form of a cone with an

approkimately 20 mm/s. Five scratches ar

the edges.

After the test, the appliance ot K iorated to such an extent that compliang
this standard, in particl 565 .27, is impaired. The coating shall not be §
and shall not has stirface.

32 Rpdiation, t

This clause ©

le.

which
us of
0,5 N.
bed of
h from

e with
roken
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Qutlet duct

1,2 m min.

Outlet duct /

Marked
clearance Thermgcouple grid
or zero K ﬁ
<
Fop duct size, See 11.2jand 11.9
B
\ 4
— 300 mm
~TooTT .
Electric heater /
4
£
g
Inlet dy =
N
Adjustable restricting means
IEC 2823/13

Figure 101a — Upflow application
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Adjustable restricting means

S

£
Air flow 1S
Inlet duct _——» 1S
N
~
I~ I~ . .
Indoor coil assembly «———— Indoor section cabinet
R NNy
D)
C
D)
C
D)

Electric heater

\

\
A B R (\\

AN
N~ {
\ \)) 150 mm min.
e |

Test casing

Marked E
clearance
or zero N ;
S '~ Thermocouple grid

Qutletduct \%
®  Forductsize, See 11.2 and 11.9
~
\ y

—
/\ '% L 5 ?}9mmin. 4
NN

Q o
RN

B Outlet duct

<
Bl

IEC 2824/13

Figure 101b — Downflow application

Figure 101 — Arrangement for heating test of appliances
with supplementary heater
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—

O

|

o

IEC 2825/13

Key
supply
E motpr enclosure

R residual current device (/,, = 30 mA)
(RECB or RCBO)

P profective device (external or internal)

mofjor

Care h{

FigU
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Annexes

The annexes of Part 1 are applicable except as follows.

Annex D
(normative)

Thermal motor protectors

This Jnnex of Part 1 is not applicable.

Annex |
(normative)

Motors having basic insulation thz
rated voltage of the

This gnnex of Part 1 is not applicable

&
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Annex AA
(informative)

Examples for operating temperatures of the appliance

Heating Cooling
Outdoor Indoor Outdoor Indoor
Funct_ion of Classification ass?mbly asssmbly ass?mbly asssmbly
appliance C C C C
(inlet) (outlet) (inlet) (outlet)
DB~ WB° DB = wg °
Outsidg air/ A7 A20 7 6 20 12 35 7 19
Recycl¢d air
Exhaustt air/ A20 A20 20 12 20 12 - < -
Recycl¢d air
Exhausft air/ A20 A7 20 12 7 6 L -
Fresh gir
Outsidg air/Water | A7 W50 7 6 Water ater 7
Exhausft air/Water | A20 W50 20 12 Water 5 \ - -
Water/\Vater W10 W50 Water 10 Water, 5\0\ ater Water 7
Brine/Water BO W50 Brine Water (750 \Qrme 15 Water 7
Brine/ BO A20 Brine {0 1 - - |- -
Recycl¢d air
Water/
Recycled air W10 A20 Water - - - -
Water/
Recycl¢d air W20 A20 Water 20 12 - - - -
Dehum|dification | Comfort ) 27 21
12 9
27 21 27 21
Water 24 27 21
Sanitary hot water
heat pymp
Outsidd airWatep~] AR\ a5\ |7 6 Water 45 |- _ _ _
Ambierft airWater | Ate) (\[Wrg P15 12 |water 45 |- - |- -
Exhausf ajfWaten\ | A0 = 45 |20 12 |Water 45 |- - - -
Brine/Water N0\ N\ | W45 |Brine 0 Water 45 |- - - -
2 DB: fdry bulb \>
b WB:|wet bulb
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NOTE Appliance can be classified according to function and temperature application as noted below:

Source Outside air Sink Recycled air Classification A - A-*
Exhaust air Recycled air A-— A-—
Exhaust air Outside air A - A -
Outside air Water A - W —
Exhaust air Water A - W -
Water Water W — W —
Water Recycled air W - A -
Brine Recycled air
Brine Water

* For|lexample, A7 A20 indicates an appliance designed for an outside air opera DB and

an ipside air operating temperature of 20 °C DB.

&
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Annex CC
(informative)

Transportation, marking and storage for units
that employ flammable refrigerants

The following information is provided for units that employ flammable refrigerants.
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Marking of equipment using signs

for similar appliances used in a work area ge
ve the minimum requirements for the provisi
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on is drawn to the fact that additional transportation regulations ihg
ipment containing flammable gas. The maximum number of pie
uration of the equipment, permitted to be transported togetheq

ent should be in accordance with the manufacturer’s instructions.

d by local regul
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Storage package protection should be constructed such that mechanical damage to the
equipment inside the package will not cause a leak of the refrigerant charge.

The maximum number of pieces of equipment permitted to be stored together will be
determined by local regulations.
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Annex DD
(normative)

Instruction manual for servicing refrigerant containing appliances

DD.1

Symbols

The symbols referred to in 7.6 (without colours is permitted) and the information of the

warning marking shall be provided as follows:
WARNING
Do n¢t use means to accelerate the defrosting process or to/clean, those
recommended by the manufacturer.
The appliance shall be stored in a room without continuougly s (for
examFe: open flames, an operating gas appliance or an ogerati
Do nof pierce or burn.
Be aware that refrigerants may not contain an odour (7
N
The manufacturer may provide other nation
about|the refrigerant odour.
DD.2| Information in manual
DD.2.1 General
The fqllowing informatijon the manual where the information is needed for
the fupction of t
— information for spacs
e | that the ingtaNa
e | that pjge otected from physical damage and, in the case of flammable
refrigerant maller
than™4
e | that'sQmpli with national gas regulations shall be observed;
¢ | that mechanical connections made in accordance with 22.118 shall be accessible for
maintenance purposes;
o | that, for appliances containing flammable refrigerants, the minimum floor area |of the

room shall be mentioned in the form of a table or a single figure without referenc
formula;

— the maximum refrigerant charge amount (M);

— the minimum rated airflow, if required by Annex GG;

— information for handling, installation, cleaning, servicing and disposal of refrigerant;

etoa

— the minimum floor area of the room or the special requirements for the room in which an
appliance containing flammable refrigerants can be located as defined in Annex GG,
except where the refrigerant charge (M) is less than or equal to my (M < my);

— awarning to keep any required ventilation openings clear of obstruction;

— a notice that servicing shall be performed only as recommended by the manufacturer.
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DD.2.2 Unventilated areas

The manual shall include a statement advising that an unventilated area where the appliance
using flammable refrigerants is installed shall be so constructed that should any refrigerant
leak, it will not stagnate so as to create a fire or explosion hazard. This shall include:

— a warning that the appliance shall be stored in a well-ventilated area where the room size
corresponds to the room area as specified for operation;

— a warning that the appliance shall be stored in a room without continuously operating open
flames (for example an operating gas appliance) and ignition sources (for example an
operating electric heater).

The manufacturer should specify other potential continuously operating v ces Kngwn to
cause|ignition of the refrigerant used.

The a

DD.2.B Qualification of workers

The manual shall contain specific information about the requi alificati brking
persopnel for maintenance, service and repair oper E Y worki b that
affect$ safety means shall only be carried out by co 3 S i HH.

Examples for such working procedure
— | opening of sealed components;
— | opening of ventilated
DD.3

The nmpanual sh p eCi a i i B.1 to
DD.3.p.

DD.3.

Prior s are
neces rating
syster
DD.3.
Work of a

flam

DD.3.3 General work area

All maintenance staff and others working in the local area shall be instructed on the nature of
work being carried out. Work in confined spaces shall be avoided. The area around the
workspace shall be sectioned off. Ensure that the conditions within the area have been made
safe by control of flammable material.

DD.3.4 Checking for presence of refrigerant

The area shall be checked with an appropriate refrigerant detector prior to and during work, to
ensure the technician is aware of potentially toxic or flammable atmospheres. Ensure that the
leak detection equipment being used is suitable for use with all applicable refrigerants, i.e.
non-sparking, adequately sealed or intrinsically safe.
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DD.3.5 Presence of fire extinguisher

If any hot work is to be conducted on the refrigeration equipment or any associated parts,
appropriate fire extinguishing equipment shall be available to hand. Have a dry powder or
CO, fire extinguisher adjacent to the charging area.

DD.3.6 No ignition sources

No person carrying out work in relation to a refrigeration system which involves exposing any
pipe work shall use any sources of ignition in such a manner that it may lead to the risk of fire
or explosion. All possible ignition sources, including cigarette smoking, should be kept
sufficiently far away from the site of installation, repairing, removing and disposal, during
which| refrigerant can possibly be released to the surrounding space. Prier_to work_ faking
place| the area around the equipment is to be surveyed to make su dre no

DD.3.f Ventilated area

Ensurg that the area is in the open or that it is adequately b eaKing into the
system or conducting any hot work. A degree of ventilati beriod
that the work is carried out. The ventilation should sa perant
and preferably expel it externally into the atmosphere

DD.3
Wherg g to the
correqt specification. At all times the manufac [ ce and service guidelines shall

be followed. If in doubt, consult the m ical department for assistance.

— the charge size is inq € Wwthd cony size within which the refrigerant contjaining
parts are instaled;
— the ventilatio B
if an indi ed for

at are

to be
inless
being

DD.3.8

Repair and maintenance to electrical components shall include initial safety checks and
component inspection procedures. If a fault exists that could compromise safety, then no
electrical supply shall be connected to the circuit until it is satisfactorily dealt with. If the fault
cannot be corrected immediately but it is necessary to continue operation, an adequate
temporary solution shall be used. This shall be reported to the owner of the equipment so all
parties are advised.
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Initial safety checks shall include:

e that capacitors are discharged: this shall be done in a safe manner to avoid possibility of
sparking;

e that no live electrical components and wiring are exposed while charging, recovering or
purging the system;

o that there is continuity of earth bonding.

DD.4 Repairs to sealed components

DD.4.1 During repairs to sealed components, all electrical supplies shal~he disconnected
from th [ [ f it is
absol then a
perma tg warn
ofap

DD.4. ihg on
electr ion is
affectg als not
made

Ensure

Ensurg onger
serve parts
shall e in accordance with the manuf

NOTE pment.
Intrinsi

DD.5

Do no ing that
this w ge.
Intringi )| ate the only types that can be worked on while live jn the
presepce ble atmosphere. The test apparatus shall be at the correct rating.

Repla ; v with parts specified by the manufacturer. Other parts may repult in
the igniti i

DD.6| Cabling

Check that cabling will not be subject to wear, corrosion, excessive pressure, vibration, sharp
edges or any other adverse environmental effects. The check shall also take into account the
effects of aging or continual vibration from sources such as compressors or fans.

DD.7 Detection of flammable refrigerants

Under no circumstances shall potential sources of ignition be used in the searching for or
detection of refrigerant leaks. A halide torch (or any other detector using a naked flame) shall
not be used.
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DD.8 Leak detection methods
The following leak detection methods are deemed acceptable for all refrigerant systems.

Electronic leak detectors may be used to detect refrigerant leaks but, in the case of
flammable refrigerants, the sensitivity may not be adequate, or may need re-calibration.
(Detection equipment shall be calibrated in a refrigerant-free area.) Ensure that the detector is
not a potential source of ignition and is suitable for the refrigerant used. Leak detection
equipment shall be set at a percentage of the LFL of the refrigerant and shall be calibrated to
the refrigerant employed, and the appropriate percentage of gas (25 % maximum) is
confirmed.

Leak detection fluids are suitable for use with most refrigerants but th gents
containing chlorine shall be avoided as the chlorine may react with the brrode
the cgpper pipe-work.

If a legk is suspected, all naked flames shall be removed/extinguished\

If a IIakage of refrigerant is found which requires brazi \ ‘ Il be
recovered from the system, or isolated (by means of 2s) N s'Fstem
remote from the leak. For appliances containing fla 3 free
nitrogen (OFN) shall then be purged through th razing
process.

DD.9| Removal and evacuation

When| breaking into the refrigerant c cuim pse —
conventional procedures §hal\bg used.\However, fop flammable refrigerants it is imgortant

is¥a consideration. The following prodedure
shall he adhered to:

e remove refri'

e purge the circuit

e evpcuate;

The refrige shéll be recovered into the correct recovery cylinders. For appliances
containing flamimable\refrigerants, the system shall be “flushed” with OFN to render tHe unit
safe. [Thisprocess™ay need to be repeated several times. Compressed air or oxygern shall
not bg used’for purging refrigerant systems.

For appliances containing flammable refrigerants, flushing shall be achieved by breaking the
vacuum in the system with OFN and continuing to fill until the working pressure is achieved,
then venting to atmosphere, and finally pulling down to a vacuum. This process shall be
repeated until no refrigerant is within the system. When the final OFN charge is used, the
system shall be vented down to atmospheric pressure to enable work to take place. This
operation is absolutely vital if brazing operations on the pipe-work are to take place.

Ensure that the outlet for the vacuum pump is not close to any ignition sources and that
ventilation is available.
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DD.10 Charging procedures

In addition to conventional charging procedures, the following requirements shall be followed.

— Ensure that contamination of different refrigerants does not occur when using charging
equipment. Hoses or lines shall be as short as possible to minimise the amount of
refrigerant contained in them.

— Cylinders shall be kept upright.

— Ensure that the refrigeration system is earthed prior to charging the system with
refrigerant.

— Lapel the system when charging is complete (if not already).
— Extreme care shall be taken not to overfill the refrigeration system.
Prior {o recharging the system, it shall be pressure-tested with the

The slystem shall be leak-tested on completion of charging
follow|up leak test shall be carried out prior to leaving the site.

DD.11 Decommissioning

Before carrying out this procedure, it is essential iar with
the eimpment and all its detail. It is [s are
recovered safely. Prior to the task bgj € all be
taken|in case analysis is required priorNo re
electrical power is available before the task i
a) Bgcome familiar with thg
b) Isglate system electrica
c) Be

e | mechanic igerant

cylinders;
from

ke sure that cylinder is situated on the scales before recovery takes place.

g) Start.the recovery machine and operate in accordance with manufacturer's instructions.

h) Do not overfill cylinders. (No more than 80 % volume liquid charge).
i) Do not exceed the maximum working pressure of the cylinder, even temporarily.

i) When the cylinders have been filled correctly and the process completed, make sure that
the cylinders and the equipment are removed from site promptly and all isolation valves on
the equipment are closed off.

k) Recovered refrigerant shall not be charged into another refrigeration system unless it has
been cleaned and checked.
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DD.12 Labelling

13(E)

Equipment shall be labelled stating that it has been de-commissioned and emptied of
refrigerant. The label shall be dated and signed. For appliances containing flammable
refrigerants, ensure that there are labels on the equipment stating the equipment contains

flamm

able refrigerant.

DD.13 Recovery

it is

overy
cylinders are employed Ensure that the correct number of cyI| de total
syster vered
refrige Iry of
refrigg ut-off
valvey i ooled
before

brning
the e priate
refrige et of
calibrat all be
comp% overy
machine, check that it is in satisfactor d that
any gssociated electrical of a
refriggrant release. Constit ma
The rg¢covered refrigenant™s overy
cylindgr, and th@v overy
units and especia P
If com uated
to an e certain that flammable refrigerant does not remain within the
Iubrict . to the
suppli e this
process.
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EE.1

Annex EE
(normative)

Pressure tests

General

All refrigerating system parts shall withstand the maximum pressure expected in normal

opera

A conlpressor tested for compliance with IEC 60335-2-34 need not be

Comp

For a
carrie

The tq
EE.4.

EE.2

A ref

measlirement of the maxi

under

The p
opera

EE.3

A refri

under

The p
abnor

EE.4

ion, abnormal operation, and standstill

iance is checked by the following tests.

the conditions specifi

mal gperation(s€e Clause 19).

all be

fest of

fested

juring

fested

Huring

under standstill conditions

In order to determine the standstill pressure, the appliance shall be soaked in the highest
operating temperature specified by the manufacturer for 1 h with power off.

A refrigerating system component that is exposed only to low side pressure shall be
subjected to measurement of the maximum pressure developed in the refrigerating system

under

the condition of standstill.
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The pressure test value shall be at least three times the maximum pressure developed during
standstill.

Pressure gauges and control mechanisms need not be subjected to the test, provided the
parts meet the requirements of the component.

EE.4.1 The pressure test shall be carried out on three samples of each component. The test
samples are filled with a liquid, such as water, to exclude air and are connected in a hydraulic
pump system. The pressure is raised gradually until the required test pressure is reached.
The pressure is maintained for at least 1 min, during which time the sample shall not leak.

Wherg¢ gaskets are employed for sealing parts under pressure, leaka at gaskpts is
accepfable, provided the leakage only occurs at a value greater than 1 l % of the~maximum
allowable pressure and the test pressure is still reached for the sp i itional
sealing measures, such as an “O” ring, for pressure testing may be grovided.

EE.5| Fatigue test option for Clauses EE.1 and EE.4.1

EE.5. The components shall be subjected to a te R e test prgssure
determined by Clauses EE.2, EE.3 or EE.4, provide gmply with the fatigue
test in Clause EE.5. This test is conducted on a sepa , S

EE.5.2 Three samples of each reftigera ini shall be tested at the |cyclic
presslire values specified in EE.5.7 and 5.8 ber/of cycles specified in EE.5.6,
as degcribed in EE.5.4.

EE.5 5t and
if they do not rupture, bur

EE.5 ssure-
driving source. 3 i cyclic
values i f upper
and Ig lat the
upper

NOTE ills the
sample

If the ration
of Cla b, the
test tgmperature of the component part or assembly shall be at least 20 °C. If the contlnuous
operating ‘temperature of the component exceeds 125 °C for copper or aluminium, or 200 °C
for stgel{the test temperature of the parts or assemblies that are at these temperatureg, and

subjecied to the pressure, shall be at least Zb “C greater than the itemperature of ihe part
measured during the test of Clause 11 for copper or aluminium and 60 °C higher for steel. For
other materials, the effects of temperature on the material fatigue characteristics shall be
evaluated by conducting the test at the higher temperatures and considering the material
characteristics at the higher temperatures.

EE.5.5 The pressure for the first cycle shall be the maximum evaporating pressure for low-
pressure side components or the maximum condensing pressure for the high-pressure side
components.
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EE.5.6 The total number of cycles shall be 250 000. The test pressures shall be determined
by EE.5.7 (except the first and last cycles as noted in EE.5.5 and EE.5.8).

EE.5.7 The pressure for the test cycles shall be as follows:

a) For components subject to high side pressures, the upper pressure value shall not be less
than the saturated vapour pressure of the refrigerant at 50 °C and the lower pressure
value shall not be greater than the saturated vapour pressure of the refrigerant at 5 °C.
For hot water heat pumps, the upper pressure shall not be less than 80 % of the maximum
pressure under the conditions of Clause 11.

b) For_components subjected to only low side pressures, the upper pressure value shall be
not less than the saturated vapour pressure of the refrigerant at 30-2C_and theg|lower
préssure value shall be between 0 bar and the greater of 4,0 bar or Jrated-\japour
préssure of the refrigerant at —13 °C.

EE.5.8 For the final test cycle, the test pressure shall be A gs the

minimum upper pressure specified in EE.5.7.

NOTE [ The objective is to avoid a test value that is a negative pressure _but tq\teglire _a lower pressure Jalue of
the satyirated vapour pressure at =13 °C or 4,0 bar, whichever is gpe

&
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Annex FF
(normative)

Leak simulation tests

FF.1 General

A leakage of refrigerant is simulated at the most critical point in the refrigeration system. The
method to simulate a leakage at the most critical point is to inject refrigerant vapour through a
suitablle capillary tube at that point. A critical point is a joint in the refrigerantsystem tuljing, a
bend pf more than 90°, or other point judged to be a weak point in the refrigerapt-contpining
system due to the thickness of the metal, exposure to damage, sharpn 3 pr the

manufacturing process. A quantity of refrigerant leaked is equal to th unt or
the amount that will leak as determined by test. The refrigerant is inj ritical
point and the most unfavourable direction at ambient temperat

FF.2 | Test methods

FF.2.1 The appliance is modified by introducing ¢ si i tube.
The Igak rate shall be maintained at 25 i i

FF.2.2 During this test, the appliance ifched offyor’operated under normal operaﬂion at
rated |voltage, whichever gives the most vated
prior fo energizing any loads, in whic c ' liance
operafing. During a test w ting, refrigerant gas injection is gtarted
at the|same time as the agpliagcg’i

FF.2.3 If a blend refrigetaniN actionate, the test is carried out usifg the

worst |fractionatg smallest value of LFL (lower flammable| limit)
defingd in ANSI

If a Z i 3 5t is conducted maintaining the composition within a
reaso e-td use liquid phase of the blend extracted from the|bottle
then ¢ case with the pressure regulator from a large mixed gap tank

is the as to be taken to avoid any condensation occurring jn the
vesse|.

FF.2.4 i ducted in a room that is draft free and of sufficient size to condyct the
test.

The mintmar—vetome-{A-s:

V = (15 x m)/LFL,

where
14 is the minimum volume in m3 with a ceiling height not less than 2,2 m;
m is the refrigerant charge mass in kg;

LFL is the lower flammable limit in kg/m3 from Annex BB.

The quantity of gas injected shall be measured with acceptable accuracy. Weighing the bottle
is required.


https://iecnorm.com/api/?name=d349d059c2aedf204b8aab186512d95a

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 General requirement
	5 General conditions for the tests
	6  Classification
	7 Marking and instructions
	8 Protection against access to live parts
	9 Starting of motor-operated appliances
	10 Power input and current
	11  Heating
	12 Void
	13 Leakage current and electric strength at operating temperature
	14  Transient overvoltages
	15 Moisture resistance
	16 Leakage current and electric strength
	17 Overload protection of transformers and associated circuits
	18 Endurance
	19 Abnormal operation
	20 Stability and mechanical hazards
	21 Mechanical strength
	22 Construction
	23 Internal wiring
	24 Components
	25 Supply connection and external flexible cords
	26 Terminals for external conductors
	27 Provision for earthing
	28 Screws and connections
	29 Clearances, creepage distances and solid insulation
	30 Resistance to heat and fire
	31 Resistance to rusting
	32 Radiation, toxicity and similar hazards
	Annexes
	Annex D (normative)  Thermal motor protectors
	Annex I (normative)  Motors having basic insulation that is inadequate for the  rated voltage of the appliance
	Annex AA  (informative)  Examples for operating temperatures of the appliance
	Annex BB  (normative)  Selected information about refrigerants
	Annex CC  (informative)  Transportation, marking and storage for units that employ flammable refrigerants
	CC.1 Transport of equipment containing flammable refrigerants
	CC.2 Marking of equipment using signs
	CC.3 Disposal of equipment using flammable refrigerants
	CC.4 Storage of equipment/appliances
	CC.5 Storage of packed (unsold) equipment

	Annex DD  (normative)  Instruction manual for servicing refrigerant containing appliances
	DD.1 Symbols
	DD.2 Information in manual
	DD.2.1 General
	DD.2.2  Unventilated areas
	DD.2.3 Qualification of workers

	DD.3 Information on servicing
	DD.3.1 Checks to the area
	DD.3.2 Work procedure
	DD.3.3 General work area
	DD.3.4 Checking for presence of refrigerant
	DD.3.5 Presence of fire extinguisher
	DD.3.6 No ignition sources
	DD.3.7 Ventilated area
	DD.3.8 Checks to the refrigeration equipment
	DD.3.9 Checks to electrical devices

	DD.4 Repairs to sealed components
	DD.5 Repair to intrinsically safe components
	DD.6 Cabling
	DD.7 Detection of flammable refrigerants
	DD.8 Leak detection methods
	DD.9 Removal and evacuation
	DD.10  Charging procedures
	DD.11 Decommissioning
	DD.12  Labelling
	DD.13 Recovery

	Annex EE  (normative)  Pressure tests
	EE.1 General
	EE.2 Pressure test value determined under testing carried out in Clause 11
	EE.3 Pressure test value determined under testing carried out in Clause 19
	EE.4 Pressure test value determined under testing carried out  under standstill conditions
	EE.5 Fatigue test option for Clauses EE.1 and EE.4.1

	Annex FF  (normative)  Leak simulation tests
	FF.1 General
	FF.2 Test methods

	Annex GG  (normative)  Charge limits, ventilation requirements and requirements for secondary circuits
	GG.1 General
	GG.2   Requirements for charge limits in unventilated areas
	GG.3 Requirements for charge limits in areas with mechanical ventilation
	GG.4 Requirements for mechanical ventilation within the appliance enclosure
	GG.5 Requirements for mechanical ventilation for rooms complying  with ISO 5149
	GG.6 Requirements for refrigeration systems employing secondary heat exchangers
	GG.7 Additional testing
	GG.8 Non fixed factory sealed single package units with a charge amount of
m1 < M ≤ 2 × m1

	Annex HH  (informative)  Competence of service personnel
	HH.1 General
	HH.2 Training

	Bibliography
	Figures
	Figure 101 – Arrangement for heating test of appliances with supplementary heater
	Figure 101a – Upflow application
	Figure 101b – Downflow application
	Figure 102 – Supply circuit for locked-rotor test of a motor of the single-phase type – Revise as needed for three-phase test
	Figure GG.1 – Unventilated area
	Figure GG.2 – Mechanical ventilation
	Figure GG.3 – Isosceles triangle arrow test gauge
	Figure GG.4 – Measurement of vibration amplitude

	Tables
	Table 3 – Temperature limits
	Table BB.1 − Selected information about refrigerants
	Table GG.1 – Mass of refrigerants
	Table GG.2 – Appliance with packaging
	Table GG.3 – Appliance without packaging
	Table GG.4 – Maximum charge (kg)
	Table GG.5 – Minimum room area (m2)


