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Part 2-104: Particular requirements for appliances to recover and/or
recycle refrigerant from air conditioning and refrigeration equipment
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization com
national electrotechnical committees (IEC National Committees). The object of IEC is to proniote intern
operation on all questions concerning standardization in the electrical and electronic fields. To this e
pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R
blicly Available Specifications (PAS) and Guides (hereafter referred to as “KEC” Publication(s)”).
paration is entrusted to technical committees; any IEC National Committee interésted in the subject deg
y participate in this preparatory work. International, governmental and non-governmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely with-the) International Organizaf
ndardization (ISO) in accordance with conditions determined by agreement*between the two organizat

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical €ommittee has representation fr
prested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N
Immittees in that sense. While all reasonable efforts aremade to ensure that the technical content
blications is accurate, IEC cannot be held responsible’for the way in which they are used or f
interpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
hsparently to the maximum extent possible in theirnational and regional publications. Any divergence be
IEC Publication and the corresponding nationahor regional publication shall be clearly indicated in the|

C provides no marking procedure to indicatesits*approval and cannot be rendered responsible for any equ
lared to be in conformity with an IEC Pubhcation.

users should ensure that they have the)latest edition of this publication.

mbers of its technical committees’and IEC National Committees for any personal injury, property dam|
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out of the* publication, use of, or reliance upon, this IEC Publication or any oth
plications.

ention is drawn to.the /Normative references cited in this publication. Use of the referenced publicat
ispensable for the\correct application of this publication.

ention is drawiito the possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC shall’not be held responsible for identifying any or all such patent rights.

bhold-and similar purposes, of IEC technical committee 61: Safety of household and s
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0335-2-104 has been prepared by subcommittee 61D: Appliances for air-conditionifg for

milar

ical appliances It is an International Standard

This second edition cancels and replaces the first edition published in 2003. This edition
constitutes a technical revision.

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

a)

b)

d)

Clause 1 — The scope has been edited to reflect that "appliance" in this document means

recovery and/or recycle equipment to recover and/or recycle

conditioning and refrigeration equipment.

C
C

lause 2 — Normative references were added.
lause 3 — Some definitions were deleted, some were added.

Subclause 7.1 — Some markings were deleted, some were added.

refrigerant from air-
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e)

s)
)
u)

Subclause 7.6 — Symbols were added for “read operator's manual”, “operator's manual,
operating instructions” including coloring are placed in visible location; maximum allowable
pressure markings following X MPa.

Subclause 19.11.4 was modified.

Subclause 21.1 was modified.

Subclause 21.2 was modified.

Subclause 22.102 was modified.
Subclause 22.104.1.1 was modified.
Subclause 22.104.5 was modified.

S
S
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A
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The t

Full i
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The |

This
accof
at wy
desci

A list

H o £t L £ (] ) [N el Y L b
appliances=Safety;canbefoundonthetECwebsite:

ibclause 22.104.10 was modified.

Libclause 22.104.11 was modified.

Libclause 22.105.1 was modified.

Libclause 22.107 was modified.

Libclause 30.2 was moved to Clause 29.

hnex AA was deleted and replaced with Annex AA.

hnex BB was deleted and replaced with former IEC 60335-24104 Annex CC (norm
bmpatibility requirements following addition to Annex BB,

hnex DD was deleted and replaced with Annex CC.
ew Annex DD was added.
ew Annex EE was added.

pxt of this International Standard is based on‘\the following documents:
Draft Report on voting
61D/472/FDIS 61D/474/RVD

nformation on the voting for jtScapproval can be found in the report on voting indica
bove table.

Anguage used for the development of this International Standard is English.

Hocument was(drafted in accordance with ISO/IEC Directives, Part 2, and develop

vw.iec.ch/fdembers_experts/refdocs. The main document types developed by IE(
ibed in greater detail at www.iec.ch/standardsdev/publications.

of\adll parts of the IEC 60335 series, under the general title Household and similar eled

htive)

ed in

ed in

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avajlable

C are

trical

This part 2 is to be used in conjunction with the fifth edition of IEC 60335-1:2010 and its
amendments.

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

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1 so as to convert
that publication into the IEC Standard: Safety requirements for electrical appliances to recover
and/or recycle refrigerant from air conditioning and refrigeration equipment.

When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies as
far as is reasonable. When this standard states "addition"”, "modification" or "replacement”, the
relevant text in Part 1 is to be adapted accordingly.
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NOTE 2 The following humbering system is used:

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

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

— additional annexes are lettered AA, BB, etc.

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

— test snacificatione: 1N italic thvng:
Sst-spectHeationRs—htHarec-bpe:
— ndtes: in smaller roman type.

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

The gommittee has decided that the contents of this document will remain urichanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch™in the data relafed to
the specific document. At this date, the document will be
e rgconfirmed;

e wjthdrawn;

e rgplaced by a revised edition, or

e amended.

NOTE|4 The attention of National Committees is drawn to. the fact that equipment manufacturers and festing
organigations may need a transitional period following publication of a new, amended or revised IEC publicagtion in
which [to make products in accordance with the new reqUirements and to equip themselves for conducting pew or
revisedl tests.

It is thé¢ recommendation of the committee that the(eontent of this publication be adopted for implementation natjonally
not eaflier than 12 months or later than 36 months from the date of publication.

The following differences exist in the countries indicated below:
e 6.[L: Class 01 appliances are allowed (Japan).

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

IMPORTANT —The "colour inside" logo on the cover page of this document indicates that it
contains cofours which are considered to be useful for the correct understanding of its
contents.Users should therefore print this document using a colour printer.
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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 and takes into account the way in which electromagnetic
phenomena can affect the safe operation of appliances.
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An appliance that complies with the text of this standard will not necessarily be considet
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ttandard takes into account the requirements of IEC 60364 as far as possible so that
mpatibility with the wiring rules when the appliance is connected to the supply” n
ver, national wiring rules may differ.

appliance within the scope of this standard also incorporates functions that are co
other part 2 of IEC 60335, the relevant part 2 is applied to each function separate
5 is reasonable. If applicable, the influence of one function on,'the other is taker

a part 2 standard does not include additional requirements to cover hazards dealt W
|, Part 1 applies.

1 This means that the technical committees responsible for'the part 2 standards have determined th
cessary to specify particular requirements for the appliahce in question over and above the ¢
ments.

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

2 Horizontal and generic standards covering a hazard are not applicable since they have been tak
eration when developing the general and particular requirements for the IEC 60335 series of standard
le, in the case of temperature requiréments for surfaces on many appliances, generic standards, s
732-1 for hot surfaces, are not applicable in addition to Part 1 or part 2 standards.

ly with the safety principles of the standard if, when examined and tested, it is fou
other features thatyimpair the level of safety covered by these requirements.

pliance employing materials or having forms of construction differing from those de
requireménts of this standard may be examined and tested according to the intent
rements.and, if found to be substantially equivalent, may be considered to comply wi
ard!
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-104: Particular requirements for appliances to recover and/or
recycle refrigerant from air conditioning and refrigeration equipment

1 Scope

This ¢lause of Part 1 is replaced by the following:

This part of IEC 60335 deals with the safety of electrical recovery and/or recy¢le equigment
to re¢over and/or recycle refrigerant from air conditioning and refrigeration equipment] This
appligs to air-conditioning, heat-pumps and refrigeration equipment incorporating open dr|ve or
motof-compressors, their maximum rated voltages being not more than-300 V for single phase
applignces and 600 V for all other equipment.

Appliances not intended for normal household use but which nevertheless may be a soufce of
danger to the public, such as appliances intended to be used by service personnel in shops, in
light Industry and on farms, are within the scope of this stafidard.

The appliances referenced above may consist of éne” or more factory made assemblies. If
provifed in more than one assembly, the separate;assemblies are to be used together, and the
requifements are based on the use of matched assemblies.

NOTE|101 In this document, the term appliance is .to denote recovery equipment.

2 Normative references

This ¢lause of Part 1 is applicable except as follows.

Replacement:

IEC §0065:2014, Audio, video and similar electronic apparatus — Safety requirements
Additjon:

IEC 40079-14, Explosive atmospheres — Part 14: Electrical installations design, selection and
erectlon

IEC 60079-15:20101, Explosive atmospheres — Part 15: Equipment protection by type of

protection "n
IEC 600320 (all parts), Appliance couplers for household and similar general purposes

IEC 60335-2-34:2012, Household and similar electrical appliances — Safety — Part 2-34:
Particular requirements for motor-compressors

1 withdrawn.
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IEC 60335-2-40:2018, Household and similar electrical appliances — Safety — Part 2-40:
Particular requirements for electrical heat pumps, air-conditioners and dehumidifiers

IEC 62640:2011, Residual current devices with or without overcurrent protection for socket-
outlets for household and similar uses
IEC 62640:2011/AMD1:2015

ISO 5149-2, Refrigerating systems and heat pumps — Safety and environmental requirements
— Part 2: Design, construction, testing, marking and documentation

4

Q = " B H e 1 o 1 HH -
ISO 4, NCTITIYTralnos = UToIyIiiatiulth ariu salTly Lids s atiuti

172601t
ISO §17:2014/AMD1:2017

-
4

ASTNI D4728-17, Standard Test Method for Random Vibration Testing of Shipping Contajners

SAE 2210 HFC-134a (R-134a), Recovery/Recycling Equipment for Mobile Air-Conditipning
Systgms

SAE 2843 R-1234yf [HFO-1234yf], Recovery/Recycling/Recharging,Equipment for Flammable
Refrigerants for Mobile Air-Conditioning Systems

SAE 33030, Automotive Refrigerant Recovery/Recycling/Recharging Equipment Intended for
use with Both R-1234yf and R-134a

3 Tlerms and definitions
This ¢lause of part 1 is applicable except as<follows.

3.1.6
rated current
Note 101 to entry: If the appliance comprises electrical accessories, including fans, the rated current is|based

upon the total maximum electrical peier input with all accessories energized, when operating continuously| under
the appropriate environmental conditions.

Replacement:

3.1.9
normlal operation
conditions that)apply when the appliance is mounted as in normal use and is operating tinder
the nmost severe operating conditions specified by the manufacturer

3.10%
compressor

open drive compressor or motor-compressor (hermetically sealed) with the suction side (low
pressure side) which is intended to be temporarily connected to the appliance’s low pressure
side to remove refrigerant

3.102

pressure-limiting device

mechanism that automatically responds to a predetermined pressure by stopping the operation
of the pressure-imposing element

3.104
recovery
pumping out (removal) of refrigerant from air conditioning or refrigeration equipment


https://iecnorm.com/api/?name=8fe598ab20ba6de709e07f7f85e23ba9

-10 - IEC 60335-2-104:2021 © IEC 2021

3.105

recycle

pumping out (removal) and cleaning of refrigerant from air conditioning or refrigeration
equipment

3.106
refrigerant
substance that is classified by ISO 817 as Al, A2L, A2, A3 or B1

3.107

flammable rnfrignranf

substance that is classified by ISO 817 as A2L, A2, or A3

3.108
recoyery cylinder
recepgtacle used for recovered refrigerant

3.109
scale
weighing device which is capable of measuring recovered refrigerant

4 General requirement

This ¢lause of Part 1 is applicable.

5 General conditions for the tests
This ¢lause of Part 1 is applicable except-as follows.
Replacement:

5.7 |The tests and test conditions of Clause 10 and Clause 11 are carried out under condjtions
asin[l1.4 or under the most seévere operating conditions within the operating temperature fange
specified by the manufacturer.

6 (lassification

This ¢lause-of-Part 1 is applicable except as follows.

Modification:

6.1 Appliances shall be of one of the following classes with respect to protection against
electric shock:

class I, class Il or class Ill.

Compliance is checked by inspection and by the relevant tests.
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6.2 Addition:

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

— appliances or parts of appliances intended for outdoor use shall be at least IPX4;

— appliances intended only for indoor use may be IPXO.

7 Marking and instructions

This

7.1

- m|

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

ce the second dash by:

mbol for nature of supply including number of phases, unless for single phase oper
ce the third dash by:

ted current in amperes;

on:

ted frequency;
rating;
aximum high and low side pressure;

— each applicable refrigerant for which thécappliance is rated,;

- fo

r each refrigerant, one of the following:
the chemical name;

the refrigerant number (Rtdesignation) per ISO 817;

lowable pressure for the refrigerant circuit; if the permissible excessive ope
essure for the suction and discharge side differ, a separate indication is required;

[ ]

- tr1e recovery cylinder shall'meet the pressure of the refrigerant being recovered. Max
al
pI

- a

pliances (reCovery equipment) intended for use in service garages or

emnvironments_where flammable gases may be present shall be marked: "This appl
should be {sed in locations with mechanical ventilation that provides at least fo
changes.per hour;

— rgcoMeny equipment intended for use in service garages that are covered by S
standards covering recovery equipment for flammable equipment shall be exempt fro

ation;

mum
ating

other
ance
ur air

AE J
n this

m

arking and tall under the appropriate SAE or VDA standard.

For flammable refrigerants, any tubing or other devices through which the refrigerant is
intended to be serviced shall be painted or colored red. This color shall be present at all places
where service puncturing, or otherwise creating an opening in the refrigerant circuit might be
expected. In the case of a process tube on a compressor, the color mark shall extend at least
25 mm from the compressor.
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7.6 Addition:

Markings shall include the symbols for "read operator’s manual

IEC 60335-2-104:2021 © IEC 2021

operator’s manual; operating

instructions” (symbol ISO 7000-0790 (2004-01)) including colour, and be placed on the
recovery equipment in a location visible to the persons required to know the information. The

perpendicular height of the symbol shall be at least 10 mm.

The maximum allowable pressures shall be marked with symbol ISO 7000-1701 (2004-01)
followed by the text "(X) MPa".

If the
refrig
of the

7.15

A ma
that t

erant symbol shall be used per ISO 7010-W021 (2011-05) and the perpendicular

triangle shall be at least 30 mm.

o [symbol ISO 7000-1641
(2004-01)]

E> [ <:| [symbol 1SO 7000-1701

(2004-01)]
(X) MPa
[symbol ISO 7010-W021
(2011-05)]
Addition;

rking.may be located on a panel that can be removed for installation or service, pro

operator’s/manual; operati

instructions

pressure

warning; flammable mate

hespanel shall be in place for the normal operation of the appliance.

able
eight

ng

rial

iding

7.101 A marking shall be provided for a replaceable fuse or a replaceable overload protective
device provided as a part of a product. It shall be visible when the cover or door of the
compartment is open. This marking shall specify

— the rating of the fuse in amperes, the type and voltage rating, or

— the manufacturer and model designation of the replaceable overload protective device.

8 Protection against access to live parts

This clause of Part 1 is applicable.
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9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10 Power input and current

This clause of Part 1 is applicable.

11 Heating

This

11.1

Clause of Part 1 is replaced by the following.

Appliances and their surroundings shall not attain excessive temperatures\ift norma

Compliance is checked by determining the temperatures of the various” parts unde

condi

tions specified in 11.2 to 11.7. Nevertheless, if the temperature~of the motor wi

exceeds the value specified in Table 1 or if there is a doubt with regard to the classificat

the ir

11.2
instal

— a
pe

11.3
posit

NOTE
thermd

The {
meth

Therr
are ¢
brasy

So f4

sulation system employed in a motor, compliance is checked\by the tests of Annex

The appliance is installed in a test room in accordance with the manufact
lation instructions. In particular

- C:Learances to adjacent surfaces specified by theemanufacturer shall be maintained;

justable limit controls are set at the maximum cut-out setting and the minimum differ
brmitted by the control adjusting means.

Temperatures are determined by means of fine-wire thermocouples so choser
oned that they have the minimum, effect on the temperature of the part under test.

101 Thermocouples having wiresswith a diameter not exceeding 0,3 mm are considered to be fin
couples.

emperature of motor wingdings or of coils may be measured by the change-in-resis
Dd.

nocouples used for determining the temperatures of the surface of walls, ceiling and
mbedded in.the surface or attached to the back of small blackened disks of copf
, 15 mm_in/diameter and 1 mm thick, which are flush with the surface.

r as is possible, the appliance is positioned so that parts likely to attain the hi
bratures touch the disks.

temp

use.

r the
nding
on of

irer’s

ential

and

e-wire

ance

floor
er or

jhest

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

The temperature of electrical insulation, other than that of windings, is determined on the
surface of the insulation, at places where failure could cause a short circuit, contact between
live parts and accessible metal parts, bridging of insulation or reduction of creepage distances
or clearances below the values specified in 29.1.

11.4 Appliance is operated at normal operating voltage in a test room maintained at 43 °C or
at the maximum temperature specified by the manufacturer if higher, until temperatures reach
stabilisation.
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11.5 Appliances of the water-cooled type shall be operated with the water flow maintained at
the most severe condition as specified by the manufacturer.

11.6 All appliances are operated continuously until steady state conditions are obtained. All
appliances shall be operated according to the conditions in Annex AA.

11.7 During the test, the temperatures and pressures are monitored continuously and shall
not exceed the values shown in Table 1. Protective devices shall not operate and sealing
compound shall not flow out. Pressures are recorded and used in Clause 21.

Fabte-t=Femperatoretmits
Part Temperafure

°C

Windings of sealed motor-compressors 2

— with synthetic insulation 140

— with) other insulation 130

Exterpal enclosures of sealed motor-compressors or of any other motor 150

Windings ? if the winding insulation is (other than motor-compressors):

— of dlass A material © 100 (94)

— of dlass E material © 115 (10p)

— of dlass B material © 120 (119)

— of dlass F material © 140

— of dlass H material © 165

— of dlass 200 185

— of dlass 220 205

— of dlass 250 235

Terminals, including earthing terminals, for external conductors of stationary appliances, 85

unlesp they are provided with a supply cord

Ambignt of switches, and thermostats'dnd temperature limiters ¢

— without T marking 55

— with T marking T

Rubbpr or polyvinyl chloridejfisulation of internal and external wiring, including supply

cordg:

— witout temperaturésrating © 75

— withh temperature/rating (T) T

Cord |sheaths‘used as supplementary insulation 60

Rubbkr, other than synthetic, used for gaskets or other parts, the deterioration of which could

affec safety:

—when used as a supplementary insulation or reinforced insulation 65

— in other cases 75

Lampholders B22, E26 and E27:

— metal or ceramic type 185

— insulated type, other than ceramic 145

— with T-marking T

Lampholders E14 and B15:

— metal or ceramic type 155

— insulated type, other than ceramic 115

— with T-marking T
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Part Temperature
°C
Material used as insulation other than that specified for wires and windings:
— impregnated or varnished textile, paper or press board 95
— laminated bonded with:
¢ melamine-formaldehyde, phenol-formaldehyde or phenol-furfural resins 110
¢ urea-formaldehyde resin 90
— printed circuit boards bonded with epoxy resin 145
— moulding of:
¢ phenol-formaldehyde with cellulose fillers 110
¢ phenol-formaldehyde with mineral fillers 90
e melamine-formaldehyde 110
¢ Urea-formaldehyde 90
— polyester with glass-fibre reinforcement 135
— siliqone rubber 170
— polytetrafluoroethylene 290
— pure mica and tightly sintered ceramic material, when such materials are used as
supplementary insulation or reinforced insulation 425
— thefmoplastic material f -
Wood, in general ¢ 90
Wooden walls of the test casing 90
Outer surface of capacitors P
— with marking of maximum operating temperature (T) | T
— without marking of maximum operating temperature:
e small ceramic capacitors for radio and television interference suppression 75
e chpacitors complying with /EC 60384-14\or 14.2 of IEC 60065:2014 75
e ofther capacitors 60
Exterpal enclosure of appliances without supplementary heater 85
Hand|es, knobs, grips and the.like and all parts which are gripped in normal use:
— of metal 60
— of gorcelain or vitreous aterial 70
— of moulded matetialy rubber or wood 85
Parts|in contact with oil having a flash-point of t °C t-25
Any fdoint where the insulation of wires can come into contact with parts of a terminal block
or compartment for fixed wiring of a stationary appliance not provided with a supply cord:
— if the_instructions require the use of supply wires with a temperature rating (T) T
—in other cases ¢ 75
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a8 Not required for motor-compressors that comply with /JEC 60335-2-34.

The temperatures within parentheses apply when thermocouples are used. The figures without parentheses
apply when the resistance method is used.

¢ The classification is in accordance with /[EC 60085.
Examples of class A material are:
— impregnated cotton, silk, artificial silk and paper,
— enamels based on oleo or polyamide resins.
Examples of class B materials are:
— glass fibre, melamine-formaldehyde and phenol-formaldehyde resins.

Examples of class E materials are:

—mouldings with cellulose fillers, cotton fabric laminates and paper laminates, materials bonded with meldmine-
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.

For totally enclosed motors, the temperature limits for Class A, Class E and €lass B materials may be
increased by 5 °C (5 K).

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

4 T|means the maximum operating temperature. The ambient temperature‘of switches and thermostats [is the
tejmperature of the air at the hottest point at a distance of 5 mm from, the\surface of the switch and thermostat
cancerned. For the purpose of this test, switches and thermostats marked with the individual ratings may be
cqnsidered as having no marking for the maximum operating temperature, if this is requested Hy the
mpnufacturer of the appliance.

€ This limit applies to cables, cords and wires complying with{the relevant IEC standards; for others, it may be
different.

f There is no specific limit for thermoplastic material, which shall withstand the tests of 30.1 or 30.2 of Part| 1, for
which purpose the temperature shall be measured,

9 Tihe limit specified concerns the deterioration 0f wood and it does not take into account the deterioratjon of
syrface finishes.

b There is no limit for the temperature rise 6fcapacitors which are short-circuited in 19.7.

~

' Témperature marking for capacitors molinted on printed circuit boards may be given in the technical shep

If|these or other materials are used, they shall not be subjected to temperatures in excess of the tHermal
cgpabilities as determined by agihg tests made on the materials themselves.

NOTE|101 The value of-the-temperature of a winding is calculated from the formula:

R
T = R—i(k +T1)-k

where

—

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

is the resistance at the end of the test;

is the ambient temperature at the beginning of the test;

is equal to 234,5 for copper windings and 225 for aluminium windings.
At the beginning of the test, the windings are at ambient temperature.
the resistance of windings at the end of the test is determined by taking resistance measurements as soon as possible

after switching off, and then at short intervals so that a curve of resistance against time can be plotted for
ascerTaining the resistance at the instant of switching off.
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12 Void

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

For permanently connected stationary class | recovery equipment, the leakage current shall

aad MA_na a ad_—nowa a¥a A m aaililaa a O—A for

iances accessible to the general public, and a maximum value of 30 mA for appliancgs not
accessible to the general public.

14 Transient overvoltages

This ¢lause of Part 1 is applicable.

15 Moisture resistance
This ¢lause of Part 1 is replaced by the following.

15.1 | Electrical components of appliances shall be protected against the ingress of water yhich
may be present in the appliance.

Compliance is checked by the tests of 15.2, followed immediately by the spillage test of|15.3,
and this is followed by the tests of 11.6 and the tests of Clause 16.

Folloying these tests, an inspection issmade within the enclosures. The water which may|have
enterpd the enclosure shall not havereduced the creepage distances and clearances below the
mininpum values specified in Clause 29.

NOTE|101 Appliances designed to be installed completely inside a building and which have no outdoor pafts are
not supjected to the test of 15.2:

The motor-compressar is not operated during the tests of 15.2 and 15.3.

15.2 | Appliances other than IPXO are subjected to the tests of IEC 60529:1989 as follows:

n

— IRX1 appliances as described in 14.2.1;
- IRX2.appliances as described in 14.2.2;

— IPX3 appliances as described in 14.2.3;
— IPX4 appliances as described in 14.2.4;
— IPX5 appliances as described in 14.2.5;
— IPX6 appliances as described in 14.2.6;
— IPX7 appliances as described in 14.2.7.

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


https://iecnorm.com/api/?name=8fe598ab20ba6de709e07f7f85e23ba9

- 18 - IEC 60335-2-104:2021 © IEC 2021

15.3 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 solution of 0,25 | of water
containing 2,5 g of ordinary table salt is poured onto the unit in a manner most likely to cause
entrance of the water into or on electrical controls or uninsulated live parts. After the spillage
is completed, the appliance shall withstand the tests of Clause 16. The spillage test is not
applicable to units if the minimum dimension of a horizontal or near horizontal top surface of
the cabinet is 75 mm or less.

16 Leakage current and electric strength

This ¢lause of Part 1 is applicable except as follows.
16.2 | Modification:

For permanently connected stationary class | appliances, the leakage current shall not exceed
2 mA per kilowatt of rated power input, with a maximum value of4,¥0 mA for appliances
accessible to the general public and a maximum value of 30 mA for.appliances not accessible
to the general public.

17 Qverload protection of transformers and associated circuits

This ¢lause of Part 1 is applicable.

18 HBndurance

This ¢lause of Part 1 is not applicable.

19 Abnormal operation
This ¢lause of Part 1 is replaced by the following.

19.1 | Appliances shallsbe so constructed that the risk of fire, or of mechanical damage
impairing safety or protection against electric shock, as a result of abnormal or careless
operation is obviated;-as far as practicable. Failure of the transfer medium flow, or of any control
devices, shall not\result in a hazard.

Electfronie“Circuits shall be designed and applied so that a fault condition will not render the
appligance-unsafe with regard to electric shock, fire hazard, mechanical hazard or dangerous
malfunction

Appliances are subjected to the tests specified in 19.2 to 19.6.

Appliances incorporating electronic circuits are also subjected to the tests of 19.7 and 19.8
as applicable.

During and after the tests the appliance shall comply with the requirement of 19.9.

19.2 The motors, other than motor-compressors, are mounted on a support of wood or similar
material. The motor rotors are locked; fan blades and brackets are not removed.

The motors are supplied at the rated voltage of the appliance, or at the upper limit of the rated
voltage range, in a circuit as shown in Figure 101.
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Under these conditions, the assembly is operated for 15 days (360 h) or until a protection device
permanently opens the circuit, whichever is the shorter period.

During the test, the ambient temperature is maintained at 23 °C = 5 °C.

If the temperature of the motor windings does not exceed 90 °C when steady conditions are
established, the test is considered to be ended.

During the test, the temperature of the enclosure shall not exceed 150 °C and the temperature
of the windings shall not exceed the values shown in Table 2.

Table 2 — Maximum winding temperature

Class of insulating material and limjiting templerature

Type of appliance °C

A E B F H 200 220 250

- Ifimpedance protected 150 165 175 190 210 230 250 280

— If|protected by protective devices which operate

; . ; 200 | 215 225 |.240 260 280 | 300 | 330
dyring the first hour, maximum value

— After first hour, maximum value 175 190 200 215 235 255 275 305

— After first hour, arithmetic average 150 165 175 190 210 230 250 280

Threg days (72 h) after the beginning of the test, théunotor shall withstand an electric strength
test 4s specified in 16.3.

During the test, a 30 mA residual current device shall not open.

At the end of the test, the leakage current’between the windings and the enclosure is meagured
and ghall not exceed 2mA, the motorbeing supplied at twice the rated voltage.

19.3 | If the motor-compresso¥ has not been type-tested against the requiremenjts of
IEC 40335-2-34, a sample shall be provided with the rotor locked and being filled with o]l and
refrigerant as intended.

The s$sample shall then be subjected to the locked rotor test specified in 19.101, 19.102 and
19.1Q3 of IEC 60335-2-34:2012 and shall comply with the requirements of this subclause

19.4 | Appliances incorporating three-phase motors are operated under the conditiops of
Clauge 14_at rated voltage or at the upper limit of the rated voltage range with one phase
discopinected, until steady conditions are obtained or the protective device operates.

This test is not applicable to three-phase motor-compressors complying with /EC 60335-2-34.

19.5 Therecovery equipment is operated under conditions in Clause 11 and at rated voltage,
with any form of operation, or any fault condition which may be expected during normal use.
Only one fault condition is reproduced at a time, the tests being made consecutively.
Temperatures and pressures are recorded at each of the fault conditions and used in Clause
21.
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Examples of fault conditions include the following:

— condensing fan motor failure;

— the programme controller, if any, stopping in any position;

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

— open-circuiting or short-circuiting of components.

2021

In general, tests are limited to those cases which may be expected to give the most
unfavourable results.

Locki
the h

is prdvided with at least two sets of contacts connected in series. This condition is, for-exa
achielved by providing two contactors operating independently of each other or by providin
contdctor having two independent armatures operating two independent sets efmain con

19.6

Ihg in the "on" position of the main contacts of a contact intended for switching on,a
bating element(s) in normal use is considered to be a fault condition, unless the.app

nd off
jance
mple,
J one
facts.

Compliance for electronic circuits is checked by evaluation ;o0f the fault condjtions

specified in 19.6.2 for all circuits or parts of circuits, unless they comply with the condjtions

specified in 19.6.1.

If the

Durin
in Ta

live garts shall not be accessible, as specified in\8.1.4. Any current flowing through prote

impe

Ifac
withs

o the material of the printed circuit board withstands the burning test of IEC 60065

S

e any loosened conductor does not reduce the creepage distances or clearances bet

o the appliance withstands the tests of 19.6.2 with the open-circuited conductor bridged.

NOTE
need d

NOTE
have f
unfavd

NOTE

g and after each test, the temperature of the windings shall not exceed the values spe
ple 2 and the appliance shall comply with thexconditions specified in 19.10. In parti

Hance shall not exceed the limits specifie@in 8.1.4.

bnductor of a printed circuit becomes*open-circuited, the appliance is considered to
food the particular test, provided-all three of the following conditions are met:

ibclause 20.2;

e parts and accessible metal parts below the values specified in Clause 29;

101 Unlessitiis necessary to replace components after any of the tests, the electric strength test
nly be capried out after the final test on the electronic circuit.

102 ~in\general, examination of the appliance and its circuit diagram will reveal the fault conditions
o be“simulated, so that testing can be limited to those cases which can be expected to give thg
urable results.

safety of the appliance under any of the fault conditions_.depends on the operating of a
miniature fuse-link complying with IEC 60127, the test of 19.7 is made.

cified
Cular,
pctive

have

2014

ween

f 19.9

which
most

103 In general, the tests take into account any failure which can arise from perturbations on the mains supply.
However, where more than one component can be affected simultaneously, it could be necessary to carry out
additional tests, which are under consideration.

19.6.1 Fault conditions a) to f) specified in 19.6.2 are not applied to circuits or parts of circuits
where both of the following conditions are met:

e th

e electronic circuit is a low-power circuit as described below;

e the protection against electric shock, fire hazard, mechanical hazard or dangerous
malfunction in other parts of the appliance does not rely on the correct functioning of the
electronic circuit.

A low power circuit is determined as follows; an example is shown in Figure 6.
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The appliance is supplied at rated voltage and a variable resistor adjusted to its maximum
resistance is connected between the point to be investigated and the opposite pole of the supply
source.

The resistance is then decreased until the power consumed by the resistor reaches a maximum.
Points closest to the supply at which the maximum power delivered to this resistor does not
exceed 15 W at the end of 5 s are called low-power points. The part of the circuit farther from
the supply source than a low-power point is considered to be a low-power circuit.

NOTE 101 The measurements are made from only one pole of the supply source, preferably the one that gives the
fewest low-power points.

NOTE|102 When determining the low-power points, it is preferable to start with points close to the supply squrce.

NOTE|103 The power consumed by the variable resistor is measured by a wattmeter.

conséquential faults are taken into consideration:

19.6.p The following fault conditions are considered and, if necessary, applied“one at a|time;

a) short circuit of creepage distances and clearances betweenlive parts of different
potential, if these distances are less than the values specified in_29.1, unless the relevant
part is adequately encapsulated;

b) open circuit at the terminals of any component;

c) short-circuit of capacitors, unless they comply (with JEC 60384-14 or 14.3 of
IBC 60065:2014;

d) short circuit of any two terminals of an electronic’e@omponent, other than integrated circuits.
This fault condition is not applied between thetwo circuits of an optocoupler.

e) failure of triacs in the diode mode;

f) fdilure of an integrated circuit. In this “‘case, the possible hazardous situations df the
appliance are assessed to ensure.that safety does not rely on the correct functioning of
stich a component.

All passible output signals are considered under fault conditions within the integrated cirquit. If
it canl be shown that a particular-output signal is unlikely to occur, then the relevant fault |s not
considered.

NOTE|101 Components stch*as thyristors and triacs are not subjected to fault condition f).
NOTE|102 Microprocessors are tested as integrated circuits.

In adyition, each low-power circuit is short-circuited by connecting the low-power point to the
pole of thessupply from which the measurements were made.

When_any of the fault conditions are simulated. the duration of the test is

— as specified in 11.6 but only for one operating cycle and only if the fault cannot be
recognized by the user, for example, change in temperature;

— as specified in 19.2, if the fault can be recognized by the user, for example, when the motor
stops;

— until steady conditions are established, for circuits continuously connected to the supply
main, for example, stand-by circuits.

In each case, the test is ended if interruption of the supply occurs within the appliance.

If the appliance incorporates an electronic circuit, which operates to ensure compliance with
Clause 19, the relevant test is repeated with a single fault simulated, as indicated in items a) to
f) above.
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Fault condition f) is applied to encapsulated and similar components if the circuit cannot be
assessed by other methods.

Positive temperature coefficient resistors (PTCs), negative temperature coefficient resistors
(NTCs) and voltage dependent resistors (VDRs) are not short-circuited if they are used within
their manufacturer’s declared specification.

19.7

If the|current measured does not exceed 2,1 times the rated current of the fuse-link, the\q
is nof considered to be adequately protected and the test is carried out with the fusetlink s
circulted.

If the| current measured is at least 2,75 times the rated current of the fuse-link, the cirg
considered to be adequately protected.

If th

exceed 2,75 times the rated current, the fuse-link is short-circuited”and the test is carrie

— fdr quick acting fuse-links, for the relevant period or for 30vnin, whichever is the short

~f

NOTE| 101 In case of doubt, the maximum resistance of the fuse-link is taken into account when determin

curre

NOTE| 102 The verification whether the fuse-link acts as»a protective device is based on the fusing charactg

speci
link.

19.8

conditions with regard to power inpuband temperature are established.

The

again established. This test'is repeated until 1,5 times rated voltage is reached or unt
heatipng element ruptures,'whichever occurs first.

19.9
flam

not deform te~such an extent as will impair compliance with this standard and temperd

shal

If, for any of the fault conditions specified in 19.6.2, the safety of the appliance depends
on the operation of a miniature fuse-link complying with IEC 60127, the test is repeated but with
the miniature fuse-link replaced by an ammeter.

d current measured exceeds 2,1 times the rated current of-the fuse-link but doe€

dr time lag fuse-links, for the relevant period or for 2_min, whichever is the shorter.

nf.

fied in IEC 60127, which also gives the information necessary to calculate the maximum resistance of th

Appliances with PTC heating-gtements are supplied at rated voltage until s

voltage is then increased by 5 % and the appliance is operated until steady condition

During the tests of 19.2 to 19.7 and 19.8 if appropriate, the appliance shall not
gs or molten“metal, or poisonous or ignitable gas in hazardous amounts. Enclosures

| [hot exeeed the values shown in Table 3.

ircuit
hort-

uit is

S not
H out

er,

ng the

ristics
b fuse-

eady

s are
il the

emit
shall
tures

Table 3 — Maximum abnormal temperature

Parts Tempcerature
Cc
Walls, ceiling and floor of the test casing 175
Insulation of the supply cable 175
Supplementary insulation and reinforced insulation [1,5x('|'—25)]+25
other than those of thermoplastic materials 2
where T is the value specified in Table 1

a

There is no specific limit for supplementary insulating and reinforced insulation of thermoplastic material, which

shall withstand the tests of 30.1 of Part 1, for which purpose the temperature shall be determined.
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After the tests, the insulation shall withstand the electric strength test as specified in 16.3, the
test voltage however being

-1
- 2
- 3

000 V for basic insulation;
750 V for supplementary insulation;

750 for reinforced insulation.

19.11.4 Modification:

Add before the first paragraph:

The f
not c

Replace the second paragraph by the following:

Appli

rst paragraph of Part 1 is not applicable for stand-by mode if unintentional operation
huse any hazards.

does

Ances incorporating a protective electronic circuit are subjected to'the tests of 19.11.4.1

to 19.11.4.7. The tests are carried out after the protective electrohic’ circuit has operated

durin

h the relevant tests of Clause 19, except 19.2, 19.6 and 19.11:-3:

If the| appliance incorporates more than one protective eleefronic circuit, each protective

elect

Components protected by a protective electroniccircuit that have been previously teste
showpn to comply with the requirements of 19.11:4.0f its standard need not to be retested

final
will n
NOTE

NOTE
housin

NOTE
operat|

Add,

For t
comy

bt lead to a hazardous condition.

101 Components can be for example motor-compressors, fans and circulating pumps.

102 Testresults of 19.11.4.1, 19.11*.2 and 19.11.4.3 can possibly be influenced by the wiring and the
g of the final application. Therefore, the best moment to perform these tests is once in the final applicg

103 Protective electronic,cireuit (PEC) operation is understood as the operation that stops the compo
on controlled by the PEG,with the intention to prevent the hazardous situation.

after the last paragraph of the test specification, the following:

hese tests/it may be necessary to provide specially prepared component samples
ressorS.with locked roftor.

20 §

fonic circuit has to be tested individually with thecappliance operated under ngqrmal
operation at any temperature within the working range.

f and
n the

application, if engineering judgement givés evidence that the test in the final appligation

metal
tion.

ent(s)

e.g.

tability and mechanical hazards

This clause of Part 1 is applicable.

21 Mechanical strength

This clause of Part 1 is applicable except as follows.

Addit

ion:

Safety requirements specified in ISO 5149-2 shall apply.

21.1

Addition:
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Safety requirements specified in Annex CC shall apply. The pressure test in Annex CC 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 D4728-17. Tests shall be run for a duration of 180 min.

Com;Lliance is checked by the following:

e th

o th
a

e damage of parts other than the refrigerating circuit is allowed.

21.1¢
comg

21.1(
presy

21.10
in no

Compliance is checked by the following te€sts.

For a

=

- i
af
- if
tH

The
respe

a) P

non-hazardous gas;

1 A pressure-limiting device designed to automatically, stop the operation g
ressor shall be installed on all appliances.

ure-imposing element of the compressor.

fmal operation, abnormal operation and Standstill.

| tests of Clause 21

the refrigerant is a blend;the high-pressure side (condensing pressure) is consi
the dew point condition:

the refrigerant is-a:blend, the low-pressure side (evaporating pressure) is conside
e boiling point eondition.

ctively, fol\the high side and the low side components.

ressure test value determined under testing carried out in Clause 11.

est valuethat is the maximum of a), b) or c) shall be used for the test of 21.

e use of detection equipment having an equivalent sensitivity of 3 g/year of refrigerant
shall reveal no leaks;

e test may be carried out on the appliance charged with a non-flammable refrigerant or

f the

2 There shall be no shut-off valves between the pressure-limiting device anf the

3 All recovery equipment components shall'withstand the maximum pressure expgcted

lered

ed at

104,

A

syStem component that is exposed to pressure shall be subjected to measurement

Df the

maximum pressure developed in the recovery system when tested under the condition
specified in Clause 11.

The pressure test value shall be at least three times the maximum pressure developed
during operation under Clause 11.

b) Pressure test value determined under testing carried out in Clause 19.

A system component that is exposed to pressure shall be subjected to measurement of the
maximum pressure developed in the recovery system when tested under the condition
specified in Clause 19.

The pressure test value shall be at least three times the maximum pressure developed
during abnormal operation (Clause 19).

c) P

ressure test value determined under testing carried out under standstill conditions.
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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 system component which is exposed only to low side pressure shall be subjected to
measurement of the maximum pressure developed in the recovery system under the
condition of standstill.

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

Exception: pressure gauges and control mechanisms need not be subjected to the test,
provided they meet all applicable requirements for that component.

21.144 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 afydraulic
pump system. The pressure is raised gradually until the required test pressure is reached. The
presdure is maintained for 1 min, during which time the sample shall not leak.

If gaskets are employed in components employing non-flammable refrigérant, leakape at
gaskets is permitted, provided that such leakage occurs at a pressure greater than 65 % ¢f the
requited pressure. The component shall not rupture at the required strength test pressureleven
though leakage occurs at gaskets or seals and the test pressure is stifbreached for the sperified
time.

21.105 As an alternative to the pressure tests, the components shall be subjected to a|burst
test gt 2,5 times the condensing (evaporating) pressureprovided they comply with the fdtigue
testin 21.105.1 to 21.105.7

21.105.1 Three samples of each refrigerant<containing part shall be tested at the ¢yclic
presqure values specified in 21.105.6 and 21,105.7 for the number of cycles specified in
21.105.5 as described in 21.105.3 and 21.105.4.

21.105.2 The samples shall be considered to comply with 21.106 at the completion of the test
and if they do not rupture, burst, or.léak.

21.105.3 The test samples shall be filled with inert fluid and shall be connected to a pregsure-
drivirlg source. The fluid should completely fill the part, displacing all of the air. The pregsure
shall |be raised and lowered between the upper and lower cyclic values at a rate specified by
the manufacturer. The pressure shall reach the specified upper and lower values during|each
cyclel The shape of\the pressure cycle shall be such that the upper and lower pressure values
shall lbe maintained-for at least 0,1 s.

NOTE| For safety’purposes, it is suggested that the inert fluid described in this subclause be a hydraulic fluigl.

under the operating temperature conditions and internal system temperatures of the recovery
unit. If the continuous operating temperature is less than or equal to 125 °C for copper or
aluminium, or 200 °C for steel, the test temperature of the component part or assembly shall be
at least 20 °C. If the continuous operating temperature of the component exceeds 125 °C for
copper or aluminium, or 200 °C for steel, the test temperature of the parts or assemblies that
are at these temperatures, and subjected to the pressure, shall be at least 150 °C for copper
or aluminium and 260 °C for steel. For other materials or higher temperatures, 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.

21.105.4 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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21.105.5 The total number of cycles shall be 250 000.

21.105.6 The pressure for the test cycles shall be as follows.

a)

b)

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 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 °C and the lower pressure
value shall be between 0 MPa (0 bar) and the greater of 0,4 MPa (4,0 bar) or the saturated

Vapour pressure of the rnfrignranf at-13 °C

21.105.7 Forthe final test cycle, the test pressure shall be increased to two times the.minjmum

upper pressure specified in 21.105.6.

NOTE| The objective is to avoid a test value that is a negative pressure but to require a lower pressure value of the

saturafed vapour pressure at —13 °C or 0,4MPa (4,0 bar), whichever is greater.
22
This ¢lause of Part 1 is applicable except as follows.
22.6 | Addition:

The glectrical insulation shall not be affected by snow, which might enter the appliance.

NOTE|101 This requirement can be met by the provision,of*suitable drain holes.

22.44 Modification:

Replace the last paragraph by:

CGonstruction

Resigtors are checked by the test of 14.2 a) in IEC 60065:2014 and capacitors are checked by
the tests for class Y capacCitors in /[EC 60384-14 appropriate to the rated voltage df the

appliance.

22.101 Recovery units intended to be fixed shall be so designed that they can be sequrely

fixed|and maintained in position.

Compliance-is-checked by inspection and in case of doubt, after installation of the appliafjce in

accoidance'with the manufacturer’s installation instructions.

22.10Z The appliance (recovery equipment) shall be leak-tight and designed and operated in
such a way as to minimize the risk of emission of refrigerant or oil into the environment.

When changing replaceable core filter dryers in the recovery unit, the section containing
the filter should be isolated and the refrigerant shall be transferred into a suitable storage
container prior to opening the filter shell.

Any air introduced into the refrigerant circuit of the recovery unit during the core change
should be removed by evacuation and not by flushing out or purging with the refrigerant.

Service hoses shall be such that there is deminimus refrigerant loss during connection and
disconnection.

22.103 Requirements for use of recovery containers are as follows.
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22.103.1 The refrigerant shall only be transferred to a container suitable for the specific
refrigerant being recovered.

22.103.2 The container shall be prominently marked with the refrigerant type being recovered
and appropriate markings per Clause 7.

22.103.3 A disposable "single use" or "one time" container shall not be used, as there is the
possibility of the remaining refrigerant content being discharged into the atmosphere when
disposed.

22.108#—Therefrigerant—contaimer—shattmoteoverfitted—When—ea—contaimer—s—fitted with
refrigerant, the maximum charge shall always be observed, taking into account that-possible
refrigerant-oil mixtures may have a lower density than the pure refrigerant. JThe” usable
contginer capacity shall therefore be reduced for a refrigerant-oil mixture (approximately|80 %
liquid by volume), controlled by mass.

NOTE| Examples of overfill protection: float type protection, set to shut down equipment When 80 % fill Ievel is
reachdd, or scale/mass sensor type protection to accomplish same can be employed.

22.1(03.5 The allowable pressure rating of the container shalk-not be exceeded, |even
temporarily, during any operation.

22.103.6 Different refrigerants shall not be mixed and shall be stored in different contalners,
as mixtures of refrigerants may have different operatingpressures, flammability levels apd as
such |mixing these could hinder reclaimability or may. cause an unknown safety hazarfl. An
unknpwn refrigerant already in a container shall ngt be vented to the atmosphere, but shall be
identified and reclaimed, or shall be disposed ofiproperly.

22.1(03.7 Transportable storage containers.shall comply with the applicable transporfation
requifements for flammable or non-flammable liquid gas storage containers.

22.103.8 If non-metallic components are employed for control of the container fill level] they
shall comply with the requirements-of Annex CC.

22.104 Requirements for refrigerant hoses are as follows.

22.104.1 Service heses shall be provided with shut-off devices within 0,3 m of the open gnds.
These devices shall-prevent refrigerant flow when the hose is not connected. Reinfprced
rubber and reinforced thermoplastic hoses supplied with the appliance shall be tested for the
refrigerant employed in normal use.

22.1042--The refrigerant exposure test is as follows. Three 0,50 m long hose assembly
samples-are required for this test The inner surface of the hose assembly is fo be expoded to
a refrigerant/lubricant mixture for 30 days at a temperature of at least 10 °C above the
maximum temperature measured during the test in Clause 11, but not less than (80 + 2) °C.
After exposure, one of the hose assemblies is to be subjected to the pull test as per 22.104.8.
The remaining two assemblies shall withstand without failure the pressure indicated in 22.105.

22.104.3 Each sample hose assembly subjected to the test in 22.104.2 shall not be filled more
than 70 % full by volume with a liquid mixture of 95 % refrigerant and 5 % refrigerant /ubricant
at a temperature of 21 °C.

22.104.4 Hydrostatic strength test. The hose assembly shall withstand, without failure, the
pressure indicated in 22.105.

22.104.5 Requirements for flammable refrigerant hoses are as follows.
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22.104.5.1 For appliances using flammable refrigerants which are supplied with the service
hoses, the hoses shall be provided with grounding device, which can be either a separate cable
or another mechanism which prevents static generation.

22.104.5.2 Except for appliances which are certified for use with A2L flammable refrigerants,
use service hoses which are under 3 meters in length.

22.104.5.3 Thermal cycling test. The hose assembly is to be placed in an air circulating oven
maintained at 80 °C for 23 h. The hose assembly is then removed and allowed to return to room
temperature for 1 h. The hose is then placed in a cold chamber at —30 °C for 23 h and again
allowed-to return to room temperature for one hour. This Pyﬁln is to he rn’nn:fnd five times.
Folloying this test, the hose shall withstand, without failure, the pressure indicated\ip the
strength test per 22.106.

22.104.6 Aging with oil test. Three hose assemblies shall be immersed in IRM903 oil at 80 °C
for 168 h. Following this treatment, one of the hose assemblies is to be subjécted to the pull
test as per 22.104.10. The remaining two assemblies shall withstand without failure the
presgure indicated in 22.105.

22.1Q04.7 Vibration test. The hose assembly shall be mounted te’ a vibration machinge and
conngcted to an airline maintained at 0,345 MPa (3,45 bar). The‘amplitude of vibration shpll be
3,2 mm and the frequency of vibration shall be 1 000 vibrations per minute. The test shall be
condlicted for 30 h with no leakage or failure.

22.1Q4.8 Pull test. The hose assembly shall be</mounted to a test apparatus having a
crosshead speed of 0,025 m/min to determine the\force necessary to separate the hose|from
the fitting or to pull the hose apart. Starting from.zero, the force shall be gradually increased
until the fitting separates and/or the hose pulls@part. The force shall not be less than 534|N for
non-flammable refrigerants and 1 712 N forflammable refrigerants.

22.104.9 Permeation tests. Hose_and hose assemblies shall not permit permeatipn of
refrigerant at a rate greater than’39,2 kg/mZ?/year for non-flammable refrigeranty and
4,9 Kg/m2lyear for flammable #efrigerants when tested at 49 °C + 2 °C as specified in
22.104.9.1 to 22.104.9.7 while using refrigerant as per appliance marking.

22.1Q4.9.1 The apparatus required consists of canisters with internal volumes of 500l ml +
25 m| and a 21 MPa-minimum burst pressure with appropriate fittings to connect to the|hose
assemblies a detectot, circulating air oven capable of maintaining uniform test temperdtures
throughout the test periods, and a weighing scale capable of mass measurements to 0,1 g
accufacy.

22.1049.2° Four hose assemblies having a free hose length of 1 m are to be tested. Three of
the hnse_assemblies shall be used for defermining the loss of refrigerant and the fourthlhose
assembly shall be run as an empty plugged blank to be used as a means of determining the
mass loss of the hose body alone.

22.104.9.3 The free length of hose in each assembly is to be measured at zero gauge pressure
to the nearest 1 mm. Each of the four hose assemblies is to be connected to a canister and the
total mass of each unit including end plugs is obtained to the nearest 0,1 g.

22.104.9.4 Three of the hose assemblies are to be loaded with 0,6 mg of liquid refrigerant
per cubic millimeter of each unit’'s volume to a total variance of + 5 g. The loaded hose
assemblies are to be checked with a detector with a sensitivity of at least 4 g per year to be
sure they do not leak.
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22.104.9.5 The three loaded hose assemblies and one blank hose assembly are to be placed
in the air oven for a period of 30 £ 5 min to remove the surface moisture. The hoses are not to
be bent in a curve with a diameter smaller than 20 times the outside diameter of the hose, while
in the oven. The loaded hose assemblies are to be checked for leakage and all the hose
assemblies weighed not less than 15 min or more than 30 min after removal from the oven. The
mass is to be obtained and recorded as the original mass.

22.104.9.6 The hose assemblies are to be placed back in the air oven at the specified
temperature for 24 h. At the end of the 24-hour period, the hose assemblies are to be removed,
weighed in the same manner as previously specified, and returned to the oven. If a loss of 20
g or more occurs, discontinue the test, check for leaks and repeat the test procedure.

22.10

durin

h this period is to be disregarded in final calculations. The hose assemblies are

placeld in the oven and are weighted as previously described. The 72-hour mass*loss is
calcujated. The permeation rate is to be determined by subtracting the corresponding mas

of thd

be e
asse

NOTE
streng
of 14

where

m O O W

- ._.I_ 0 X
1
w
- —  — &

22.1(0

A
in

kpressed in kg/m?/year. The rate of loss of refrigerant mass,for the loaded
nblies is calculated as follows:

h test: 1; thermal cycling: 1; oil aging test: 3; vibration test: 1; pull test./1; and permeation test: 3, for
ose assemblies.

R-|A-B) (C-B{K
L L, D

is the initial mass after preconditioning period of'loaded hose assembly in grams;
is the final mass after 72-hour period of Joaded hose assembly in grams;

is the initial mass after preconditioning period of blank hose assembly in grams;
is the nominal hose diameter in mjllimetres;

is the final mass after 72-hour pefiod of the blank hose assembly t;
75
the rate of refrigeraniioss, kg/m? (inner tube area of free hose length) per year (permeation);

the free hose length (between hose fittings) of loaded hose assembly in meters;

the free hoseslength of blank hose assembly in meters.

5 Strength tests for pressure containing components are as follows:

nrpnmﬁng a hy,n:mc valve shall be Qllhlipf‘fpd ta a pressure pqual ta:

4.9.7 The first 24-hour period is considered the preconditioning period. Thecmassg loss

again
to be
5 loss

blank hose assembly from that of the loaded hose assemblies. The permeation rate is to

hose

For clarification, the hose assembly samples needed are as follows:(refrigerant exposure: 3; hydrpstatic

a total

hgusing which is exposed to high side pressure, including those in a motor-compressor

for subcritical refrigeration systems, other than those using R-744, 3,5 times the
saturated vapour pressure of the refrigerant at 70 °C, the test pressure being rounded

up to the next 0,5 MPa (5 bar).

for R-744 subcritical refrigeration systems, 3,5 the saturated vapour pressure of the

refrigerant at 27 °C, rounded up to the next 0,5 MPa (bar).

Compliance is checked by the following tests:

A part which is exposed to high side pressure shall be subjected to a pressure as follows (see
Table 4):
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Pressure
Refrigerant

MPa (Bars)

CCL,F, (R12) 6 (60)

CF,CH,F (R134a) 6,5 (65)

CHCIF, (R22) 10,5 (105)

By weight 73,8 % CCL,F, + 26.2% CH,CHF, (R500) 10 (100)

By Wetght48:8-%-CHEH 5429 EH -6 R562) +6-5 .05)
For other refrigerants, the test pressure is equal to 3,5 times the saturated vapor ‘pressure of

the rg

pfrigerant at 70 °C.

NOTE| The values given above could need to be increased for some applications.
22.105.1 Low-side parts of the refrigerant circuit shall be subjectédyto a pressure as fdllows
(see [Fable 5):
Table 5 — Low side pressure for strength tests
Pressure
Refrigerant
MPa (Bars)
ccl,F, (R12) 2,5 25)
CF,OH,F (R134a) 3,0 30)
CHCIF, (R22) 4,0 40)
By weight 73,8% CCL,F, + 26,2% CH,CHF, (R500) 3,0 30)
By weight 48,8% CHCIF, + 51,2% CCIELCF, (R502) 4,5 45)

For o
refrig

NOTE

For o
the rg

erant at 20 °C.

pfrigenant at 70 °C.

The values-given above could need to be increased for some applications.

ther refrigerants, the-test pressure is equal to 5 times the saturated vapor pressure ¢of the

ther reffigerants, the test pressure is equal to 3,5 times the saturated vapor pressyre of

NOTE The values given above could need to be increased for some applications.

22.106 The dial of a pressure gauge connected to the high side of the refrigerant system
shall be graduated to no less than 1,2 times the marked factory leakage test pressure and no
less than 1,2 times the marked design pressure of the high-side refrigerant-containing

comp

onents.

22.106.1 The dial of a pressure gauge connected to the low side of the refrigerant system
shall be graduated to no less than 1,2 times the marked factory leakage test pressure and no
less than 1,2 times the marked design pressure of the low-side refrigerant-containing

components, or 1,2 times the equalization pressure after shutdown.
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22.107 Appliances (recovery equipment) 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 and connected ducts 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.

All recovery equipment electric components that could be a source of ignition and which could
function under normal conditions or in the event of a leak shall comply with at least one of the
following:

e shall be located in an enclosure which complies with Clause 20 of IEC 60079-15:2010 for
rgstricted breathing enclosures suitable for use with group A gases or the refrigerant lsed;

e shall not be located in an area where a potentially flammable gas mixture will accumulate
a$ demonstrated by the test of IEC 60335-2-40:2018, Annex FF.

e electrical components not located in an area where a potentially flammable‘gas mixtufe will
accumulate as demonstrated by the test of IEC 60335-2-40:2018 Annex FF ar¢ not
considered a potential ignition source;

o far A2L refrigerants, be located in an enclosure which_fisin compliance | with
I§C 60335-2-40:2018, Annex NN;

e components and apparatus complying with Clause 16 to 22 ofJEC 60079-15:2010, for group
1A gases or the refrigerant used or an applicable “standard that makes elegtrical
components suitable for use in Zone 2, 1 or 0 as definedNEC 60079-14 are not consi¢lered
as$ a source of ignition.

NOTE|1 The test current for a switching component is the rated{current of the component or the actual loadl to be
switchpd, whichever is greater.

NOTE|2 Potential ignition sources can be electrical components which produce sparks or arcs or hot surfaceq under
norma| conditions. Examples are brush-type motors, light switches, relays, electric heaters, or UV lights.

For [A2L refrigerants, electrical :.€omponents in compliance with Annex JJ of
IEC §0335-2-40:2018 are not considered a potential ignition source.

For A2L refrigerants, switching devices in compliance with all of the following ar¢ not
considered a potential ignition source:

e the device is capahle-of 100 000 cycles per Clause 24;

o thie switched elecCtrical load (Lg) in kVA is less than or equal to:
—| Le =5 x(8;7/S,)* when breaking all phases;

—| Le=2(5)% (6,7/Su)4 when breaking two legs of a three-phase load, or when breaking one
or two*legs of a single phase load

where
Le
S

is the switched inductive electrical load in kilovoltamperes (kVA),

u 1S the burning velocity of a refrigerant in centimetres per second (cm/s).

Compliance is checked by measurement.

(dq) in IEC 60335-2-40:2018, Annex JJ and the maximum allowable electrical load L, according
to the above shall take into consideration the effect of humidity on burn velocity (S,).

e The burning velocity (S,) shall be the highest value of

— as specified in ISO 817; or

— as measured in humid air at 27 °C + 0,5 °C dew point at 0,1 013 MPa (1,013 bar)
containing 21,0 % = 0,1 % O2 excluding water vapour determined at the nominal
composition as specified in ISO 817.
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NOTE 3 The 27 °C dew point equates to an absolute humidity of 0,022 7 kg water vapour per 1 kg dry air.

This test can be done at the temperature higher than 27 °C. The required dew point is only for
humidity.

The burning velocity (S,) at 27 °C dew point may be determined by extrapolation of the
measurement at 23 °C and 50 % relative humidity and the burning velocity (S,) as provided by
ISO 817. The extrapolation shall be based on the measured value increased by the
measurement uncertainty to the burning velocity (S,) at 23 °C and 50 % relative humidity. If the
burning velocity (S,) is not measurable at dry condition, the burning velocity shall be measured
at 27 °C dew point.

Refrigerant pipes containing A2L refrigerant which connect refrigerating'|syjstem
components shall not be considered a source of leaked refrigerant for thecpurpose of
evaluating potential for fire or explosion hazard relative to potential ignition sources with|n the
appliance if the piping within the area of the appliance to be evaluated complies’with all ¢f the

following;

>S5

D connecting joints;
no bends with centreline bend radius less than 2,5 times the extéernal pipe diameter;

piotected from potential damage during normal operation,sefvice or maintenance.

22.108 Unless intended to be connected to a power supply-separate from that supplying |other
loads|, each receptacle intended for general use shall be{rated at 15 A or 20 A, 125 V or 250 V.
Each|general or special use receptacle shall be of thegrounding type and shall comply with the

applicable requirements of IEC 60320.

22.1(08.1 Overcurrent protection shall be provided as part of the equipment for each receptacle

incluged in the equipment unless:

a)

b)

c)

te appliance coupler is intended to“be connected to a power supply separate from that
stipplying the equipment;

the equipment can be connected to a branch circuit rated at not more than 15 A or 20 A in
agccordance with IEC 60320;.0r

the receptacle is intended for use only with specific accessories.

Socket-outlets connected to the line side of a unit disconnect shall have a separate discorjnect.

When installed, enequipment for outdoor use, in addition to complying with the rain tesf, the
servi¢e socket=outlet shall comply with installation requirements in and insofar as they apply,

inclugling thexfollowing:

a)

b)

Al 2257V or 250 V, single-phase, 15 A or 20 A receptacle intended for general use shalllhave
a residual current operated circuiti-breakers. The residual current operated circuit-breakers
shall comply with IEC 62640.

Unless subjected to the rain test, 125 V or 250 V, single-phase, 15 A or 20 A socket-outlets
installed in wet locations shall have an enclosure that is weatherproof whether or not the
attachment plug is inserted, and all 125 V or 250 V, single-phase, 15 A or 20 A non-locking
socket-outlets shall be weather-resistant types.

23 Internal wiring

This clause of Part 1 is applicable.
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24 Components

This clause of part 1 is applicable except as follows.

24.1 Addition:

Motor-compressors are not required to be separately tested according to IEC 60335-2-34, nor
are they required to meet all requirements of IEC 60335-2-34 if they meet all requirements of
this standard.

24.

24.1
that

The

1

@
t

I

2 NVodification:
elf-resetting thermal cut-outs

on-self-resetting thermal cut-outs

tion:

hermostats which control the motor-compressor
motor-compressor starting relays

hutomatic thermal motor-protectors for motor-
compressors of the hermetic and semi-hermetic type

manual reset thermal motor-protectors for motor-
compressors of the hermetic and semi-hermetic type

bther automatic thermal motor protectors

bther manual reset thermal motor protectors

he replaceable parts can be idéntified.

eplacement part shall be ‘marked accordingly.

Compliance is checked byinspection of the marking.

25

This

25.7

(da)

upply connection and external flexible cords

Clause-of Part 1 is applicable except as follows.

Addition:

1

1

min

(but not less than the n

of operations dur
locked rotd

3 000
300

D0 000
D0 000

2 000
umber
ng the
r test)

50
2 000
30

1 Thermal control devices incorporating replaceable parts shall be marked in such a way

Supply cords of parts of recovery units for outdoor use shall not be lighter
polychloroprene sheathed flexible cord (code designation 60245 IEC 57).

26 Terminals for external conductors

This clause of Part 1 is applicable.

27 Provision for earthing

This clause of Part 1 is applicable.

than
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28 Screws and connections

This clause of Part 1 is applicable.

29 Clearances, creepage distances and solid insulation

2021

This clause of Part 1 is applicable except for parts related to motor-compressors. For these
parts, IEC 60335-2-34 applies.

Additjen

NOTE
parts 3
to sev

30 R

This

30.2.

31 H

This

Addit

101 Parts located in an airflow are considered to be subjected to extra-severe duty conditions, \unless
re enclosed or located so that pollution is unlikely to occur, in which case they are considered.to,be sul
bre duty conditions.

esistance to heat and fire
Clause of Part 1 is applicable except as follows.

P Not applicable

esistance to rusting
Clause of Part 1 is applicable except as follows.

on:

Compliance is checked by the following.test.

All gr
apprd

Thes
atat

Withd
contg

After

pase is removed from representative samples of the parts to be tested by immersion
priate solution.

b samples are then immersed for 10 min in a 10 % solution of ammonium chloride in
emperature of 207°C '+ 5 °C.

ut drying,.after shaking off any drops, the samples are placed for 10 min in 3
ining air-saturated with moisture at a temperature of 20 °C + 5 °C.

the \samples have been dried for 10 min in a heating cabinet at a temperature of 1

+5°

these
jected

in an

vater

box

DO °C

C\their surfaces shall show no signs of rust. Care should be taken to prevent inhalat

on of

vapours during testing.

Traces of rust on sharp edges and any yellowish film removable by rubbing are ignored.

For small helical springs and the like, and for parts exposed to abrasion, a layer of grease may
provide sufficient protection against rusting. Such parts are only subjected to the test if there is
doubt about the effectiveness of the grease film, and the test is then made without previous
removal of the grease.

32 Radiation, toxicity and similar hazards

This clause of Part 1 is not applicable.
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Key
supply

mgtor housing

regidual current device (/,, = 30 mA) (RCCB or RCBO)

protective device (external or internal)

< T T I O»

mator

Care Has to be taken to complete the earthing system to permit the correctroperation of the RCCB/RCBO.
NOTE| Revise as needed for three-phase test.

Figure 101 — Supply circuit for locked-rotor test of a motor
of the single-phase type



https://iecnorm.com/api/?name=8fe598ab20ba6de709e07f7f85e23ba9

- 36 - IEC 60335-2-104:2021 © IEC 2021

Annexes

The annexes of part 1 are applicable except as follows.
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Annex AA
(normative)

Temperature and pressure test

The temperatures measured on the electric components and surfaces of the equipment shall
not exceed those temperatures specified in Table 1.

The maximum pressure, including equalization pressures shall be used as a basis for the

mech

anical strength test, Clause 21.

Com
press

The €
are tdg
relay
temp
meth
The 4

The
opera
cond

Ifag

Wher
same
load

a) T

D

b) T
g
c) T
if
s

=

The ¢
room

ure test without tripping any protective device in the circuit.

guipment is to be fitted with pressure gauges on the high- and low-sides."Thermoco

coil, capacitors, and wiring insulation, and to surfaces as indicated in Table 1
brature of motor windings or of coils may be measured by~the change-in-resis
bd, but the primary method of temperature measurement is to bejthe thermocouple me
lectrical input is to be measured with a voltmeter and an amnmeter.

bquipment is to be installed in accordance with th€)y'manufacturer’s instructions
ted under the conditions specified in this annex, as¢applicable. The test potential is
icted per rated voltage.

15 A or 20 A general purpose sockets are provided and intended to be connected f
circuit as the equipment, the starting test is to be conducted with an additional res

bressor motors shall operate continuously under the conditions of the temperature-

uples

be secured to electrical components, such as the compressor motoy iwindings, starting-

The
ance
thod.

and
to be

bneral purpose receptacle is used, the resistive load is to be sized as described as follows.

o the
istive

connected to the equipment. Theresistive load is to be sized as follows:
he load is to be equal to 80\% of the rating of the receptacle when a single receptakle is
mployed.

ne load is to be equal to 100 % of the rating of the largest receptacle when more tha
ceptacle is employed on the same circuit.

he load is to belequal to 100 % of the load(s) marked on or adjacent to the socket-out

pecified in(the exception to 22.108.

bquipment is to be placed within a room maintained at 40 °C until the assembly re3
temperature.

hone

let(s)

the equipment is marked as indicated and is provided with overcurrent protecti¢n as

iches

Other electrical loads that may operate concurrently with the compressor are to be energized
during the test. Equipment is to be tested in the following applicable manner. The test sample
is to be connected to a supply of liquid refrigerant greater in volume than the storage section
of the recovery/recycling equipment. The test sample is to be started and operated recovering
liquid refrigerant until temperatures and pressures have stabilized or until the equipment
storage section(s) are filled as specified below.

e Equipment shall have a storage section to receive refrigerant during a recovery operation.

e Exception: Storage sections intended to contain low pressure refrigerants such as R123
shall have a means to cease the recovery operation when 90 % of the storage volume
contains liquid refrigerant at 21,1 °C. There shall be means, such as a shutoff, to limit
migrating liquid refrigerant from occupying more than 90 % of the volume of the storage
section(s) at 21,1 °C upon termination of all recovery operations.
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The test is repeated with the equipment connected to recover vapor refrigerant. The potential
is to be maintained at rated voltage. The electrical input, the temperature of electrical
components and surfaces, and high- and low-side pressures are to be recorded at intervals
during the test. When applicable, the test shall be repeated using different refrigerant types to
obtain maximum pressures and temperatures. When the equipment is provided with an integral
means of throttling, manual throttling of refrigerant during this testing procedure can be
conducted.

For the test of equipment of the water-cooled type, the condenser water flow is to be maintained
at 26,7 °C inlet and 37,8 °C outlet temperatures. When the outlet water cannot attain a
temperature of 37,8 °C because of product design considerations, the equipment is to be tested
at 26|7 °C inlet water and 0, 241 MPa (2,41 bar) nominal pressure.

A motor-compressor shall operate continuously without tripping any protective deyice in the
circuit.
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1) R

Annex BB
(normative)

Compatibility requirements

efrigerant containing components

Non-metallic components and/or electrical insulating materials used inside the refrigerant
containing components shall be compatible with refrigerants and oils to be used with the

refrig

erant recovery/recycling appliance. Refer to ANSI 97 or similar test method.

2) R

Refet
for cq

3) R

A cor
is fillq
use \
circul
and t

fill limiting device shall be operated as intended and{imit the fill of the storage section to

or leq

Table BB.1 — Alternate values of timexand temperature for the compatibility tes

ecovery equipment compressors

to IEC 60335-2-34:2012, Annex BB and Annex CC which provide computability tg
Mmpressors.

efrigerant recovery fill limiting device

s of its capacity by volume.

Temperature
Days
°C
60 80
45 85
30 90
22,5 95
15 100

sting

hplete sample of the as-received fill limiting device shall be-nmounted inside a vessel that
d to 80 % of its internal volume by a mixture of 5 % oil and 95 % refrigerant intendé¢d for
vith the refrigerant recovery/recycling appliance. The vessel shall be placed in an air-
ating oven maintained at a minimum of 80 °C for a,total of 60 days. Other values of time
bmperature as noted in Table BB.1 can be employéd. Immediately following this test, the

80 %
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