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recycle refrigerant from air conditioning and refrigeration equipment

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promete internatio
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end 3
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repo
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “}EC ‘Publication(s)”). TH
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt W
may participate in this preparatory work. International, governmental and non-goyernmental organizations liais
with the IEC also participate in this preparation. IEC collaborates closely with-the’International Organization

The formal decisions or agreements of IEC on technical matters express, as’'nearly as possible, an internatio
consensus of opinion on the relevant subjects since each technical\committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are 4nade to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible™for the way in which they are used or for §
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in theirnational and regional publications. Any divergence betwe
any IEC Publication and the corresponding national,or regional publication shall be clearly indicated in the latf

IEC provides no marking procedure to indicate its*approval and cannot be rendered responsible for any equipm
declared to be in conformity with an IEC Pubtfication.

All users should ensure that they have thefatest edition of this publication.

No liability shall attach to IEC or its(directors, employees, servants or agents including individual experts 4
members of its technical committees”and IEC National Committees for any personal injury, property damage
other damage of any nature.whatsoever, whether direct or indirect, or for costs (including legal fees) 3
expenses arising out of the “publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn to.he.Normative references cited in this publication. Use of the referenced publications
indispensable for the eorrect application of this publication.

Attention is drawn,t0 the possibility that some of the elements of this IEC Publication may be the subject of pat
rights. IEC shall\not be held responsible for identifying any or all such patent rights.

is rediine version of the official IEC Standard allows the user to identify the changes made
b previous edition IEC 60335-2-104:2003. A vertical bar appears in the margin wherever

ch

Standardization (ISO) in accordance with conditions determined by agreement between the two organizationg.
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ange has been made. Additions are in green text, deletions are in strikethrough red text.
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IEC 60335-2-104 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. 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)| Clause 1 — The scope has been edited to reflect that "appliance" in this document meahs
recovery and/or recycle equipment to recover and/or recycle refrigerant frem, dir-
conditioning and refrigeration equipment.

b)[ Clause 2 — Normative references were added.
¢)| Clause 3 — Some definitions were deleted, some were added.
d)| Subclause 7.1 — Some markings were deleted, some were added.

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

f) | Subclause 19.11.4 was modified.

g)| Subclause 21.1 was modified.

h)| Subclause 21.2 was modified.

i) | Subclause 22.102 was modified.

j) | Subclause 22.104.1.1 was modified.

k)| Subclause 22.104.5 was modified.

I) | Subclause 22.104.10 was modified.

m) Subclause 22.104.11 was modified.

n)| Subclause 22.105.1 was modified;

0)| Subclause 22.107 was modified.

p)| Subclause 30.2 was moved-to Clause 29.
g)| Annex AA was deleted and replaced with Annex AA.

r) | Annex BB was deleted and replaced with former IEC 60335-2-104 Annex CC (normatije)
Compatibility requirements following addition to Annex BB.

s)| Annex DD was-deleted and replaced with Annex CC.
t) | New Annex'DD was added.

u)[ New_Annex EE was added.

Thetext of this International Standard is based on the following documents:

Draft Report on voting

61D/472/FDIS 61D/474/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
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at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are

de

scribed in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts of the IEC 60335 series, under the general title Household and similar electrical

ap

pliances — Safety, can be found on the IEC website.

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

NG

Th

that publication into the IEC Standard: Safety requirements for electrical appliances)to recoy

an

W
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stability date indicated\on the IEC website under "http://webstore.iec.ch” in the data related

th

TE L vwhen "Fart LV Is mentoned I this standard, 1t reters 1o TleEC oUs55-1.

is part 2 supplements or modifies the corresponding clauses in IEC 60335-1 so as toconv

d/or recycle refrigerant from air conditioning and refrigeration equipment.

nen a particular subclause of Part 1 is not mentioned in this part 2, that sub¢lause applies

as is reasonable. When this standard states "addition"”, "modification" orn'replacement”, t
evant text in Part 1 is to be adapted accordingly.

TE 2 The following numbering system is used:

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

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

additional annexes are lettered AA, BB, etc.

TE 3 The following print types are used:
requirements: in roman type;
test specifications: in italic type;

notes: in smaller roman type.

rds in bold in the text are defined in-Clause 3. When a definition concerns an adjective, the adjective and
ociated noun are also in bold.

e committee has decided that the contents of this document will remain unchanged until t

b specific documenty At this date, the document will be

reconfirmed
withdraw;
replaced by a revised edition, or

amended.

as
he
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NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised IEC publication in
which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests.

It is the recommendation of the committee that the content of this publication be adopted for implementation nationally
not earlier than 12 months or later than 36 months from the date of publication.

The following differences exist in the countries indicated below:

e 6.1: Class 01 appliances are allowed (Japan).

° 11.8: The temperature of the woaodenwalls in the test casina-is limited to 85 °C (Sweden)
g ) AY 7

—

MPORTANT — The "colour inside" logo on the cover page of this document indiCates that |
ontains colours which are considered to be useful for the correct understanding of it
ontents. Users should therefore print this document using a colour printer.

Q
(%)

Q
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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
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is standard takes into account the requirements of IEC 60364 as far as possible so thatthe
compatibility with the wiring rules when the appliance is connected to the supply mair
wever, national wiring rules may differ.

An appliance within the scope of this standard also incorporates functionsythat are cover
another part 2 of IEC 60335, the relevant part 2 is applied to each function separately,
as is reasonable. If applicable, the influence of one function on_thé other is taken in

count.

hen a part 2 standard does not include additional requirements<to cover hazards dealt with
rt 1, Part 1 applies.

TE 1 This means that the technical committees responsible for'the part 2 standards have determined that i
necessary to specify particular requirements for the applance in question over and above the gend
uirements.

is standard is a product family standard dealing with the safety of appliances and tak
bcedence over horizontal and generic stapdards covering the same subject.

TE 2 Horizontal and generic standards coyering a hazard are not applicable since they have been taken i
sideration when developing the general aWd particular requirements for the IEC 60335 series of standards.
mple, in the case of temperature requirements for surfaces on many appliances, generic standards, such
D 13732-1 for hot surfaces, are not applicable in addition to Part 1 or part 2 standards.

appliance that compliesiwith the text of this standard will not necessarily be considered
mply with the safety principles of the standard if, when examined and tested, it is found
Ve other features that impair the level of safety covered by these requirements.

appliance empldaying materials or having forms of construction differing from those detail
the requirements of this standard may be examined and tested according to the intent of t
uiremenpts_and, if found to be substantially equivalent, may be considered to comply with t

n
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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

Th
Th

cd

in

than-250 300 V for single phase appliances and 600 V for all other-apgliances equipment.

A
d
lig

TH

pr
re

& 8 8 &

Scope
is clause of Part 1 is replaced by the following:

is part of IEC 60335 deals with the safety of electrical-appliances recovery.and/or recyq
uipment to recover and/or recycle refrigerant from air conditioning~and refrigerati
uipment. This applies to air-conditioning, heat-pumps and refrigeration equipme
orporating open drive or motor-compressors, their maximum rated voltages being not md

pliances not intended for normal household use but which netertheless may be a source

nger to the public, such as appliances intended to be used\by service personnel in shops,|i

t industry and on farms, are within the scope of this standard.

e appliances referenced above may consist of ,ene or more factory made assemblies.
pvided in more than one assembly, the separate’assemblies are to be used together, and t
juirements are based on the use of matched:assemblies.

©
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D
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s or aireraft additional reguireme
S—ofatcrataaatHona—regtrements—may
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nt

of

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

2

Th

Normative references

is clause of Part 1 is applicable except as follows.

Replacement:

IEC 60065:2014, Audio, video and similar electronic apparatus — Safety requirements
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Addition:

IEC 60079-14, Explosive atmospheres — Part 14: Electrical installations design, selection and
erection

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 60335-2-34:20022012, Household and similar electrical appliances — Safety — Part 2-34:
Pdrticular requirements for motor-compressors

IEC 60335-2-40:2018, Household and similar electrical appliances — Safetyy~ Part 2-40:
P3articular requirements for electrical heat pumps, air-conditioners and dehumniidifiers

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

EET)

ISP 5149-2, Refrigerating systems and heat pumps_&Safety and environmental requirements
— Part 2: Design, construction, testing, marking apehdocumentation

ISP 817:2014, Refrigerants — Designation and safety classification
ISP 817:2014/AMD1:2017

AS$TM D4728-17, Standard Test Methed for Random Vibration Testing of Shipping Containefs

SAE J2210 HFC-134a (R-134a)sRecovery/Recycling Equipment for Mobile Air-Conditionihg
Sylstems

SAE J2843 R-1234yf [HFO-1234yf], Recovery/Recycling/Recharging Equipment for Flammalyle
Refrigerants for Mobife! Air-Conditioning Systems

SAE J3030, Automotive Refrigerant Recovery/Recycling/Recharging Equipment Intended for
use with Both-R-1234yf and R-134a

3| Ferms and definitions

This clause of part 1 is applicable except as follows.

3.1.6
rated current Addition:

Note 101 to entry: |If the appliance comprises electrical accessories, including fans, the rated current is based
upon the total maximum electrical power input with all accessories energized, when operating continuously under
the appropriate environmental conditions.

1 withdrawn.
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Replacement:

3.1.9

normal operation
conditions that apply when the appliance is mounted as in nhormal use and is operating under
the most severe operating conditions specified by the manufacturer

3.101

compressor

a £l + <l + ot ' el L1 rela\ ot A
aHrerEera Rt e e tre st eteeersressetyHii- e st enaideUomsasatraoide—tatondnd
tedbo—cennoetod e ovstons resn i the potrienonnt s bolne sommonnc The dicebhocor ope
T e

oplen drive compressor or motor-compressor (hermetically sealed) with the suctionp side (Ipw
pressure side) which is intended to be temporarily connected to the appliancelsYow pressyre
side to remove refrigerant

e

temperature imiting-device

a-tontrol-that serves-to-prevent-excessive-temperature

3.1032

pressure-limiting device

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

3304

pressure-relief-device

srpootonetuatocdunlen o ruobies maoeb o s enielh Denonions oo rolious oaeccsius ooooogen
3.1064

recovery

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

3.10%45

recycle

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

3.106

refrigerant

Su

bstance that is classified by ISO 817 as A1, A2L, A2, A3 or B1

3.107
flammable refrigerant

su

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

3.108
recovery cylinder
receptacle used for recovered refrigerant
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3.109

SC

ale

weighing device which is capable of measuring recovered refrigerant

4

Th

General requirement

is clause of Part 1 is applicable.

5

Th

R4

5.
as

Sp

6

Th

Generatconditions for the tests
is clause of Part 1 is applicable except as follows.
placement:

f  The tests and test conditions of Clause 10 and Clause 11 are carried but'under conditio
in 11.4 or under the most severe operating conditions within the operating temperature ran
ecified by the manufacturer.

Classification

is clause of Part 1 is applicable except as follows.

Maodification:

6.
e

[

c

Cq

7

| Appliances shall be of one of the following classes with respect to protection agai
pctric shock:

hss |, class Il or class IlI.

mpliance is checked by inspection and by the relevant tests.

.P Addition:

pliances shall be classified according to degree of protection against harmful ingress of wa
accordance with }EC 60529:

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

appliances intended only for indoor use may be IPXO.

Marking and instructions

ns
ge

st

er

This clause of Part 1 is applicable except as follows.

7.1 Modification:

Replace the second dash by:

symbol for nature of supply including number of phases, unless for single phase operation;

Replace the third dash by:

rated current in amperes;
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Addition:

rated frequency;
IP rating;
maximum high and low side pressure;

each applicable refrigerant for which the appliance is rated;

for-a—single-component each refrigerant, one of the following:

e the chemical name;

o the refrigerant number (R designation) per ISO 817; Qy

Fg

the recovery cylinder shall meet theﬁsure of the refrigerant being recovered. Maximt
allowable pressure for the refrig t circuit; if the permissible excessive operati
pressure for the suction and disgf@%e side differ, a separate indication is required,;

appliances (recovery equi n%nt) intended for use in service garages or othH
environments where flamm gases may be present shall be marked: "This applian
should be used in locatj with mechanical ventilation that provides at least four
changes per hour;

recovery equipment-intended for use in service garages that are covered by SAE

marking and falldnder the appropriate SAE or VDA standard.

in

r flamma@r’efrigerants, any tubing or other devices through which the refrigerant
ended t@ serviced shall be painted or colored red. This color shall be present at all plac

where ice puncturing, or otherwise creating an opening in the refrigerant circuit might
exp&( . In the case of a process tube on a compressor, the color mark shall extend at lea
2 fr

standards coveri ecovery equipment for flammable equipment shall be exempt from this

S
es
be
\St

om the compressor.

7.6 Addition:

Markings shall include the symbols for "read operator’s manual”, "operator’s manual; operati
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

pe

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

ng

The maximum allowable pressures shall be marked with symbol ISO 7000-1701 (2004-01)

fol

lowed by the text "(X) MPa".



https://iecnorm.com/api/?name=097118337841f69149b6603912469fa9

- 14 - IEC 60335-2-104:2021 RLV © IEC 2021

If the recovery equipment is certified for use with flammable refrigerant, the flammable
refrigerant symbol shall be used per ISO 7010-W021 (2011-05) and the perpendicular height
of the triangle shall be at least 30 mm.

d [symbol ISO 7000-1641 operator's manual; operating
1 (2004-01)] instructions

|:> [ <:| [symbol ISO 7000-1701
pressure

(2004-01)]
(X) MPa
[symbol ISO 7010-W021 — _
(2011-05)] warning; flammable materia
7.15 Addition:

A marking may be located on a panel that.cah be removed for installation or service, providing
that the panel shall be in place for the normal operation of the appliance.

7.101 A marking shall be provided-for a replaceable fuse or a replaceable overload protectiye
dgvice provided as a part of asproduct. It shall be visible when the cover or door of the
compartment is open. This marking shall specify

— | the rating of the fuse inramperes, the type and voltage rating, or

— | the manufacturerfahd model designation of the replaceable overload protective device.

8 | Protectiomagainst access to live parts

THis clause-of Part 1 is applicable.

9 Q'rarting of mntnr-npprmpd alnlnlir—mr‘pe

This clause of Part 1 is not applicable.

10 Power input and current

This clause of Part 1 is applicable.

11 Heating

This clause of Part 1 is replaced by the following.


https://iecnorm.com/api/?name=097118337841f69149b6603912469fa9

IEC 60335-2-104:2021 RLV © |IEC 2021 - 15 -

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—Fable—3 Table 1 or if there is a 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 The appliance is installed in a test room in accordance with the manufacturer’s

i taollod: H 4 i 1 I ]
In\ anativrririotruvuulio. T parteural

— | clearances to adjacent surfaces specified by the manufacturer shall be maintained;

— | adjustable limit controls are set at the maximum cut-out setting and the minimum differentjal
permitted by the control adjusting means.

11.3 Temperatures are determined by means of fine-wire thermocouples\’so chosen ahd
pdsitioned that they have the minimum effect on the temperature of the part.under test.

NQTE 101 Thermocouples having wires with a diameter not exceeding 0,3 mmrare considered to be fine-wire
thgrmocouples.

THe temperature of motor windings or of coils may be measured by the change-in-resistance
method.

THermocouples used for determining the temperatures, of'the surface of walls, ceiling and flqor
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 afe flush with the surface.

Sq far as is possible, the appliance is pasjtioned so that parts likely to attain the highgst
temperatures touch the disks.

In|determining the temperatures of handles, knobs, grips and the like, consideration is given|to
allf parts which are gripped in normal use and, if of insulating material, to parts in contact wjth
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 betwegn
liie parts and accessible metal parts, bridging of insulation or reduction of creepage distancpes
or(clearances below the values specified in 29.1.

111.4 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 reakch
stabilisation.

—

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-functionto-meet-the criteria-in-Annex-AA,which-specifies minimum-criteriafor
therefrigerants,—so-they-can-beredused 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—TFable-3 Table 1. Protective devices shall not operate and
sealing compound shall not flow out. Pressures are recorded and used in Clause 21.
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Table-3 1 — Temperature limits

Part Temperature
°C
Windings of sealed motor-compressors 2
— with synthetic insulation 140
— with other insulation 130
External enclosures of sealed motor-compressors or of any other motor 150

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

— of class A material © 100 (90)
- of class E material © 1154105)
— of class B material © 120, (110)
- lof class F material © 140
—of class H material © 165
— of class 200 185
—of class 220 205
—of class 250 235
Terminals, including earthing terminals, for external conductors of stationary-appliances, 85

unless they are provided with a supply cord

Ambient of switches, and thermostats and temperature limiters 9
— Wwithout T marking 55
— Wwith T marking T

Rbbber or polyvinyl chloride insulation of internal and extermal*wiring, including supply
cgrds:

— Wwithout temperature rating € 75
— Wwith temperature rating (T) T
Coprd sheaths used as supplementary insulation 60
Rbubber, other than synthetic, used for gaskets' or other parts, the deterioration of which could

afffect safety:

—Wwhen used as a supplementary insulation or reinforced insulation 65
—|in other cases 75

Lampholders B22, E26 and E2%:

— Imetal or ceramic type 185
— [nsulated type, other\than ceramic 145
— Wwith T-marking T

Lampholders. E14 and B15:
— Imetal ar.geramic type 155

— [nsulated type, other than ceramic 115

— lith T-m::arl(ing F
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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
o urea-formaldehyde resin 90
— printed circuit boards bonded with epoxy resin 145
— [mourding of:
e phenol-formaldehyde with cellulose fillers 110
» phenol-formaldehyde with mineral fillers 90
e melamine-formaldehyde 110
o urea-formaldehyde 90
— polyester with glass-fibre reinforcement 135
— pilicone rubber 170
— [polytetrafluoroethylene 290
—pure mica and tightly sintered ceramic material, when such materials are useéd\as
upplementary insulation or reinforced insulation 425
— thermoplastic material f -
Wood, in general ¢ 90
Wooden walls of the test casing 90
Oliter surface of capacitors P
— with marking of maximum operating temperature (T)4 T
— without marking of maximum operating temperature:
b small ceramic capacitors for radio and television interference suppression 75
e capacitors complying with IEC 60384-14%r 14.2 of IEC 60065:2014 75
» other capacitors 60
External enclosure of appliances witheut supplementary heater 85
Handles, knobs, grips and the(like'and all parts which are gripped in normal use:
— |of metal 60
— of porcelain or vitrequs, material 70
—lof moulded material,/rubber or wood 85
Parts in contaet With oil having a flash-point of t °C t-25
Any point where the insulation of wires can come into contact with parts of a terminal block
oll compartment for fixed wiring of a stationary appliance not provided with a supply cord:
— |f thevinstructions require the use of supply wires with a temperature rating (T) T
- k-ethereases 75
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a

Not required for motor-compressors that comply with IEC 60335-2-34.

apply when the resistance method is used.

The classification is in accordance with IEC 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.

b The temperatures within parentheses apply when thermocouples are used. The figures without parentheses

Examples of class E materials are:

— mouldings with cellulose fillers, cotton fabric laminates and paper laminates, materials bonded with melamin
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 Class B materials may
increased by 5 °C (5 K).

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

T means the maximum operating temperature. The ambient temperature(of switches and thermostats is t|

pe

ne

ne

temperature of the air at the hottest point at a distance of 5 mm from,thejsurface of the switch and thermostat

concerned. For the purpose of this test, switches and thermostats“marked with the individual ratings may
considered as having no marking for the maximum operating temperature, if this is requested by t
manufacturer of the appliance.

This limit applies to cables, cords and wires complying withythe relevant IEC standards; for others, it may
different.

There is no specific limit for thermoplastic material, whieh-must shall withstand the tests of 30.1 or 30.2 of P
1, for which purpose the temperature shall be measured.

The limit specified concerns the deterioration,of“wood and it does not take into account the deterioration
surface finishes.

There is no limit for the temperature rise ©of tapacitors which are short-circuited in 19.7.
Temperature marking for capacitors mounted on printed circuit boards may be given in the technical sheet.

If these or other materials are used; they shall not be subjected to temperatures in excess of the therm
capabilities as determined by agifng tests made on the materials themselves.

pe
ne

pe

prt

of
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NG
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TE 101 The value ofthe‘temperature of a winding is calculated from the formula:
R
T=—2(k+Ty)-k
R1

ere

ig’the temperature of the copper winding at the end of the test;

N

~ =4 v 1 -
i

is the resistance af 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-shal-be are at ambient temperature.

lt-is—recommended-that the resistance of windings at the end of the test-be 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:

9l c U C c U i U cal'y Cl -'='=“" _____ C UVECIlY _II' C y C C
rrent shall not exceed 2 mA per kilowatt at rated power input with a maximum value
mA for appliances accessible to the general public, and a maximum value of 30 mA

aplpliances not accessible to the general public.

14 Transient overvoltages

THis clause of Part 1 is applicable.

19 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 whi
may be present in the appliance.

Cgmpliance is checked by the tests of 15.2, followed immediately by the spillage test of 15
and this is followed by the tests of 11.6 andithe tests of Clause 16.

of [LO

Fdllowing these tests, an inspection issmade within the enclosures. The water which may hajye

entered the enclosure shall not have\reduced the creepage distances and clearances below t
minimum values specified in Clause 29.

NQTE 101 Appliances designed\te be installed completely inside a building and which have no outdoor parts
nol subjected to the test of 15.2.

THe motor-compressaor 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:

— | IPX1 dppliances as described in 14.2.1;
— | IPX2yappliances as described in 14.2.2;

he

B

=

e

— | 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=097118337841f69149b6603912469fa9

- 20 - IEC 60335-2-104:2021 RLV © 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§ teakage current and efectric strength
THis clause of Part 1 is applicable except as follows.
16.2 Modification:

Fdr permanently connected stationary class | appliances, the leakage current shall not excepd
2 mA per kilowatt of rated power input, with a maximum value of 10 mA for appliances
acfcessible to the general public and a maximum value of 30 mA for.appliances not accessille
to|the general public.

171 Overload protection of transformers and associated circuits

THis clause of Part 1 is applicable.

18 Endurance

THis clause of Part 1 is not applicable.

19 Abnormal operation
THis clause of Part 1 is replaced by the following.

19.1 Appliances shall -be so constructed that the risk of fire, or of mechanical damape
impairing safety or_protection against electric shock, as a result of abnormal or carelgss
operation is obviated, as far as practicable. Failure of the transfer medium flow, or of any contfol
degvices, shall notwresult in a hazard.

Electronic gircuits shall be designed and applied so that a fault condition will not render the
appliance~unsafe with regard to electric shock, fire hazard, mechanical hazard or dangerous
mTIfunction.

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 [fhie windings shall not exceed the values shown In—Fable-8 Table 2.

Table-8 2 — Maximum winding temperature

Class of insulating material and limiting temperafure

Type of appliance °c

A E B F H 200 220 250

—| If impedance protected 150 165 175 190 210 230 250 280

—| If protected by protective devices which operate

. . ; 200 215 225 240 260 280 300 330
during 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

THree days (72 h) after the beginning of the test, thesmotor shall withstand an electric strength
test as 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 measurgd
and shall not exceed 2mA, the motarbeing supplied at twice the rated voltage.

19.3 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 ahd
refrigerant as intended.

THe sample shall then be subjected to the locked rotor test specified in 19.101, 19.102 ahd
19.103 of IEC 60835-2-34:2012 and shall comply with the requirements of this subclause.

19.4 Appliafices incorporating three-phase motors are operated under the conditions |of
Clause l11at rated voltage or at the upper limit of the rated voltage range with one phake
digsconnected, until steady conditions are obtained or the protective device operates.

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

19.5 The-apphance recovery equipment is operated under conditions in Clause 11 and at
rated voltage, with any form of operation, or any-defeet 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:

In
un

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.

general, tests are limited to those cases which may be expected to give the most

favourable results.
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cking in the "on" position of the main contacts of a contact intended for switching on.and
b heating element(s) in normal use is considered to be a fault condition, unless the applian
provided with at least two sets of contacts connected in series. This condition is, for examp
hieved by providing two contactors operating independently of each other or by,providing o
ntactor having two independent armatures operating two independent sets af main contac

.6 Compliance for electronic circuits is checked by evaluation of ‘the fault conditio
ecified in 19.6.2 for all circuits or parts of circuits, unless they comply with the conditio
ecified in 19.6.1.

he safety of the appliance under any of the fault conditions,depends on the operating o
niature fuse-link complying with IEC 60127, the test of 19¢(7 is made.

ring and after each test, the temperature of the windings shall not exceed the values specifi
Table-6 2 and the appliance shall comply with thé.conditions specified in 19.10. In particul

e parts shall not be accessible-to-the-testfinger-or-the-testpin, as specified in 8.1.4. A

rrent flowing through protective impedancecshall not exceed the limits specified in 8.1.4.

h conductor of a printed circuit becomesropen-circuited, the appliance is considered to halve

hstood the particular test, provided.all three of the following conditions are met:
the material of the printed- circuit board withstands the burning test of—20-1—
IEC 60065:2014 Subclausg 26.2;

any loosened conductoridoes not reduce the creepage distances or clearances betwe
live parts and accessible metal parts below the values specified in Clause 29;

the appliance withstands the tests of 19.76.2 with the open-circuited conductor bridged.

TE 101 Unless it.is necessary to replace components after any of the tests, the electric strength test of 1
bd only be cartiedvout after the final test on the electronic circuit.

TE 102 _(In)general, examination of the appliance and its circuit diagram will reveal the fault conditions wh
e to be-simulated, so that testing can be limited to those cases which-may can be expected to give the m
avourable results.
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supply. However, where more than one component-way can be affected simultaneously, it-may 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:

the electronic circuit is a low-power circuit as described below;
the protection against electric shock, fire hazard, mechanical hazard or dangero

us

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-2 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

SO

urce.

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.
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est low-power points.

TE 102 When determining the low-power points, it is-recommended preferable to start with points clese to
ply source.

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

nsequential faults are taken into consideration:

part is adequately encapsulated;
open circuit at the terminals of any component;

short-circuit of capacitors, unless they comply-~with [EC 60384-14 or 14.23
IEC 60065:2014;

short circuit of any two terminals of an electronic’component, other than integrated circui
This fault condition is not applied between the two circuits of an optocoupler.

failure of triacs in the diode mode;

failure of an integrated circuit. In this case, the possible hazardous situations of t
appliance are assessed to ensure-that safety does not rely on the correct functioning
such a component.

possible output signals are considered under fault conditions within the integrated circuit
nsidered.
TE 101 Components.stch as thyristors and triacs are not subjected to fault condition f).

TE 102 Microproeessors are tested as integrated circuits.

addition,—each low-power circuit is short-circuited by connecting the low-power point to t
le of the-supply from which the measurements were made.

w

nen.any of the fault conditions are simulated, the duration of the test is

.6.2 The following fault conditions are considered and, if necessary, applied one at a tinje;

short circuit of creepage distances and clearances betweéenylive parts of differgnt
potential, if these distances are less than the values specified\in 29.1, unless the relevant

of

Is.

he
of

If

tan be shown that a particular output signal is unlikely to occur, then the relevant fault is njot

In

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

be

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.

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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21

Fault condition f) is applied to encapsulated and similar components if the circuit cannot be

as

sessed by other methods.

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

19

.7 If, for any of the fault conditions specified in 19.6.2, the safety of the appliance depen

ds

on the operation of a miniature fuse-link complying with IEC 60127, the test is repeated but with
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he current measured does not exceed 2,1 times the rated current of the fuse-link, the-Circ
hot considered to be adequately protected and the test is carried out with the fuseflink sho
cuited.

he current measured is at least 2,75 times the rated current of the fusé-link, the circuit|
nsidered to be adequately protected.

the current measured exceeds 2,1 times the rated current of+the fuse-link but does 1
ceed 2,75 times the rated current, the fuse-link is short-circuited“and the test is carried o

for quick acting fuse-links, for the relevant period or for 80.-min, whichever is the shorter;
for time lag fuse-links, for the relevant period or for 2‘min, whichever is the shorter.

TE 101 In case of doubt, the maximum resistance of the<fuse-link—has—te—be is taken into account wh
ermining the current.

TE 102 The verification whether the fuse-link acts,as\a protective device is based on the fusing characterist
ecified in IEC 60127, which also gives the information mecessary to calculate the maximum resistance of the fu

nditions with regard to power inputiand temperature are established.

e voltage is then increased by 5 % and the appliance is operated until steady conditions 3
ain established. This testis repeated until 1,5 times rated voltage is reached or until t
ating element ruptures,"whichever occurs first.

.9 During the_tests of 19.2 to 19.7 and 19.8 if appropriate, the appliance shall not e

t deform toSsuch an extent as will impair compliance with this standard and temperatur|
all not exceed the values shown in Fable-9 Table 3.
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.8 Appliances with PTC heating:efements are supplied at rated voltage until steady

re
he

nit
all
es



https://iecnorm.com/api/?name=097118337841f69149b6603912469fa9

IEC 60335-2-104:2021 RLV © IEC 2021 - 25—

Table-9 3—- Maximum abnormal temperature

Parts Tempoerature
c
Walls, ceiling and floor of the test casing 175
Insulation of the supply cable 175
Supplementary insulation and reinforced insulation [1,5x(T -25)]+25
other than those of thermoplastic materials 2
where T is the value specified in-Fable-3 Table 1

must shall withstand the tests of 30.1 of Part 1, for which purpose the temperature-must shall be determingd.
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er the tests, the insulation shall withstand the electric strength test as specified\in 16.3, t
5t voltage however being

1 000 V for basic insulation;
2 750 V for supplementary insulation;
3 750 for reinforced insulation.

.11.4 Modification:
d before the first paragraph:

e first paragraph of Part 1 is not applicable for stand-by mode if unintentional operation do
t cause any hazards.

place the second paragraph by the following:

19.11.4.7. The tests are carried\oUt after the protective electronic circuit has operat
ring the relevant tests of Claus@ 19, except 19.2, 19.6 and 19.11.3.

the appliance incorporates more than one protective electronic circuit, each protecti
pctronic circuit has to-be tested individually with the appliance operated under norm
eration at any temperature within the working range.

mponents proteeted by a protective electronic circuit that have been previously tested a
own to comply 'with the requirements of 19.11.4 of its standard need not to be retested in t
al appligation, if engineering judgement gives evidence that the test in the final applicati
| not lead’to a hazardous condition.

TEX01 Components can be for example motor-compressors, fans and circulating pumps.

pliances incorporating a protectiveselectronic circuit are subjected to the tests of 19.11.4.

he

NOTE 102 Testresults of 19.11.4.1, 19.11.4.2 and 19.11.4.3 can possibly be influenced by the wiring and the metal
housing of the final application. Therefore, the best moment to perform these tests is once in the final application.

NOTE 103 Protective electronic circuit (PEC) operation is understood as the operation that stops the component(s)
operation controlled by the PEC with the intention to prevent the hazardous situation.

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

For these tests, it may be necessary to provide specially prepared component samples, e.g.

co

mpressors with locked rotor.
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20 Stability and mechanical hazards

Th

is clause of Part 1 is applicable.

21 Mechanical strength

This clause of Part 1 is applicable except as follows.

Additiom:

Sdfety requirements specified in ISO 5149-2 shall apply.

212{.1 Addition:

Sdfety requirements specified in Annex CC shall apply. The pressure test inMnnex CC applies
to|parts other than pressure vessels.

21{.2 Addition:

Appliances using flammable refrigerants shall withstand( the effects of vibration duripg
trgnsport.

The appliance is tested in its final packaging for transpdrt and shall withstand a random vibratipn

te

Cq

21

CQO

21
pr

2]
pr

bt according to ASTM D4728-17. Tests shall besuw'for a duration of 180 min.

mpliance is checked by the following:
the use of detection equipment havingran equivalent sensitivity of 3 g/year of refrigerg
shall reveal no leaks;

the test may be carried out on the appliance charged with a non-flammable refrigerant
a non-hazardous gas;

damage of parts other thap'the refrigerating circuit is allowed.

101 A pressure-limjting device designed to automatically stop the operation of t
mpressor shall besinstalled on all appliances.

.102 Theretshall be no shut-off valves between the pressure-limiting device and t
bssure-imposing element of the compressor.

.103~ ‘Allrefrigerating-system recovery equipment components shall withstand the maximy
bsSure expected in normal operation, abnormal operation and standstill.

or

he

he

m

Compliance is checked by the following tests.

For all tests of Clause 21

if the refrigerant is a blend, the high-pressure side (condensing pressure) is considered

at the dew point condition;

if the refrigerant is a blend, the low-pressure side (evaporating pressure) is considered
the boiling point condition.

at

The test value that is the maximum of a), b) or c) shall be used for the test of 21.104,
respectively, for the high side and the low side components.
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a)

b)

c)

21
Sﬂmples are filled with a liquid, such as water;to exclude air and are connected in a hydrau

p
pr

Pressure test value determined under testing carried out in Clause 11.
A-refrigerating system component that is exposed to pressure shall be subjected

to

measurement of the maximum pressure developed in the-refrigerating recovery system

when tested under the condition specified in Clause 11.

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

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

A-refrigerating system component that is exposed to pressure shall be subjected

ed

to

TTEaSUTEMENt Of the TTaxiTmuTm pressure uevewpeu T llle—l—e—l—l—l—g—e—l—d—l—l—ﬂ-g- recovery syslqg
when tested under the condition specified in Clause 19.

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

Pressure test value determined under testing carried out under standstill conditions.

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

A-refrigerating system component which is exposed only to low~Side pressure shall
subjected to measurement of the maximum pressure develgped in the—refrigerati
recovery system under the condition of standstill.

The pressure test value shall be at least three times theymaximum pressure develop
during standstill.

Exception: pressure gauges and control mechanisms need not be subjected to the te
provided they meet all applicable requirements far{that component.

104 The pressure test shall be carried out.an‘three samples of each component. The td

mp system. The pressure is raised gradually until the required test pressure is reached. T
bssure is maintained for 1 min, during Which time the sample shall not leak.

aValdal
=

m

ed

bSt
lic
he

fa}

<
fa}
<

B &

Dy &
EE

If
ga
re
th

time.

21
te

gaskets are employed™in components employing non-flammable refrigerant, leakage
skets is permitted .provided that such leakage occurs at a pressure greater than 65 % of t
juired pressure. Thé component shall not rupture at the required strength test pressure ev
bugh leakage occurs at gaskets or seals and the test pressure is still reached for the specifi

.105 <As“an alternative to the pressure tests, the components shall be subjected to a bu
5t at\2)5 times the condensing (evaporating) pressure provided they comply with the fatig

te

at
he
en
ed

st

5t\in21.105.1 to 21.105.7

21.105.1 Three samples of each refrigerant-containing part shall be tested at the cyclic
pressure 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

an

d if they do not rupture, burst, or leak.

21.105.3 The test samples shall be filled with inert fluid and shall be connected to a pressure-
driving source. The fluid should completely fill the part, displacing all of the air. The pressure
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



https://iecnorm.com/api/?name=097118337841f69149b6603912469fa9

- 28 — IEC 60335-2-104:2021 RLV © IEC 2021

cycle. The shape of the pressure cycle shall be such that the upper and lower pressure values
shall be 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 fluid.-Fhe
M@%WM—W}W j T j j j O

Material such as steel, copper, and aluminium have fatigue properties that are practically
independent of temperature at the continuous operating temperatures normally encountered
under the operating temperature conditions and internal system temperatures of the-apptance
recovery unit. If the continuous operating temperature is less than or equal to 125 °C for copper

or

be at least 20 °C. If the continuous operating temperature of the component exceeds 125

fo
th
co|

ht are at these temperatures, and subjected to the pressure, shall be at least, 150 °C
pper or aluminium and 260 °C for steel. For other materials or higher temperatures, t

eflects of temperature on the material fatigue characteristics shall be evaluated by conducti

th
te

nperatures.

21{.105.4 The pressure for the first cycle shall be the maximum evdaporating pressure for lo

pr
CO

pessure side components or the maximum condensing pressure\for the high-pressure si
mponents.

21{105.5 The total number of cycles shall be 250 000.

2]

a)

b)

21

up

NG
saf

23

Th

.105.6 The pressure for the test cycles shall becas follows.

than the saturated vapour pressure of the réfrigerant at 50 °C and the lower pressure val
shall not be greater than the saturatedvapour pressure of the refrigerant at 5 °C.

value shall be between 0 MPa_(0*bar) and the greater of 0,4 MPa (4,0 bar) or the saturat
vapour pressure of the refrigerant at —13 °C.

per pressure specified in"21.105.6.

TE The objective.is to avoid a test value that is a negative pressure but to require a lower pressure value of
urated vapour pressure at -13 °C or 0,4MPa (4,0 bar), whichever is greater.

Construction

iscclause of Part 1 is applicable except as follows.

alumintum, or Z0U “C 10r steel, the test temperature of the component part or assem>bly shjall

’C

copper or aluminium, or 200 °C for steel, the test temperature of the parts or assemblies

or
he

ng

b test at the higher temperatures and considering the material characteristics at the higher

W-
e

For components subject to high side pressures, the upper pressure value shall not be less

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 pressyre

ed

105.7 For the final testgycle, the test pressure shall be increased to two times the minimum

22

Th

.6 Addition:

e electrical insulation shall not be affected by snow, which might enter the appliance.

NOTE 101 This requirement-may can be met by the provision of suitable drain holes.

22

.42 Modification:

Replace the last paragraph by:
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Resistors are checked by the test of 14.2 a) in IEC 60065:2014 and capacitors are checked by
the tests for class Y capacitors in IEC 60384-14 appropriate to the rated voltage of the
appliance.

22.101 Applianeces Recovery units 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 The-refrigerant-cireuit-of-the appliance (recovery equipment) shall be leak-tight~ahd
degsigned and operated in such a way as to minimize the risk of emission of refrigeraptor pil

info the environment.

— | When changing replaceable core filter dryers in the-applianece recovery unit, the sectipn
containing the filter should be isolated and the refrigerant shall betransferred into| a
suitable storage container prior to opening the filter shell.

— | Any air introduced into the refrigerant circuit of the recovery-apphancé unit during the cqre
change should be removed by evacuation and not by flushing~out or purging with the
refrigerant.

Care-shall be taken that rafri
afe-Shat—betaken—thattetHd

®
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— | Service hoses shall be such that there is deminimus refrigerant loss during connection apd
disconnection.

22.103 Requirements for use of recovery containers are as follows.

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 praminently marked with the refrigerant type being recoverged
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.

22.103.4 The refrigerant container shall not be overfilled. When a container is filled wjth
refrigerant, thevmaximum charge shall always be observed, taking into account that possihle
refrigerant-oil” mixtures may have a lower density than the pure refrigerant. The usable
container capacity shall therefore be reduced for a refrigerant-oil mixture (approximately 80|%
liguid byyvolume), controlled by mass.

NOTE Examples of overfill protection: float type protection, set to shut down equipment when 80 % fill level is
reached, or scale/mass sensor type protection to accomplish same-may can be employed.

22.103.5 The allowable pressure rating of the container shall not be exceeded, even
temporarily, during any operation.

22.103.6 Different refrigerants shall not be mixed and shall be stored in different containers,
as mixtures of refrigerants may—net-bereclaimable have different operating pressures,
flammability levels and as such mixing these could hinder reclaimability or may cause an
unknown safety hazard. An unknown refrigerant already in a container shall not be vented to
the atmosphere, but shall be identified and reclaimed, or shall be disposed of properly.
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22.103.7 Transportable storage containers shall comply with the applicable transportation
requirements 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 hoses shall be provided with shut-off devices within 0,3 m of the open ends.
THese devices shall prevent reirigerant ilow when the hose IS not connected. Remiorced
rupber and reinforced thermoplastic hoses supplied with the appliance shall be tested for‘the
refrigerant employed in normal use.

22.104.2 The refrigerant exposure test is as follows. Three 0,50 m long hase assembly
samples are required for this test. The inner surface of the hose assembly is to .be exposed|to
aéliefrigerant/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 pulltest as per 22.1048.
THe remaining two assemblies shall withstand without failure the préssure indicated in 22.1Q5.

22.104.3 Each sample hose assembly subjected to the test in-22:104.2 shall not be filled mdre
thqn 70 % full by volume with a liquid mixture of 95 % refrigérant and 5 % refrigerant lubricgnt
atfa temperature of 21 °C.

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

22.104.5 Requirements for flammable refrigerant hoses are as follows.

22.104.5.1 For appliances using flamfable refrigerants which are supplied with the service
hdses, the hoses shall be provided with grounding device, which can be either a separate cahle
orlanother mechanism which preyents static generation.

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

22.104.5.53 Thermal cycling test. The hose assembly is to be placed in an air circulating oven
mﬂntained at 80°C for 23 h. The hose assembly is then removed and allowed to return to rogam
temperature foer\1 h. The hose is then placed in a cold chamber at =30 °C for 23 h and aggin
allowed to-feturn to room temperature for one hour. This cycle is to be repeated five times.
Fdllowing\this test, the hose shall withstand, without failure, the pressure indicated in the
stiength,test per 22.105.

—

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 subjected to the pull
test as per 22.104.810. The remaining two assemblies shall withstand without failure the
pressure indicated in 22.105.

22.104.7 Vibration test. The hose assembly shall be mounted to a vibration machine and
connected to an airline maintained at 0,345-kPa MPa (3,45 bar). The amplitude of vibration
shall be 3,2 mm and the frequency of vibration shall be 1 000 vibrations per minute. The test
shall be conducted for 30 h with no leakage or failure.
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22.104.8 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 apart. The force shall not be less than 534 N for
non-flammable refrigerants and 1 112 N for flammable refrigerants.

22.104.9 Permeation tests. Hose and hose assemblies shall not permit permeation of
refrigerant at a rate greater than 39,2 kg/m2/year for non-flammable refrigerants and
4.9 kg/m2/year for flammable refrigerants when tested at 49 °C + 2 °C as specified in
22104 91 ta 22 104 9 7 while using refrigerant as per appliance marking

22.104.9.1 The apparatus required consists of canisters with internal volumes of 500vm| +
29 ml and a 21 MPa minimum burst pressure with appropriate fittings to connect to the hogse
asjsemblies a detector, circulating air oven capable of maintaining uniform test temperatures
thfoughout the test periods, and a weighing scale capable of mass measurements to 0,1 g
accuracy.

22.104.9.2 Four hose assemblies having a free hose length of 1 m are te be tested. Three|of
the hose assemblies shall be used for determining the loss of refrigerant and the fourth hose
asisembly 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
tofthe nearest 1 mm. Each of the four hose assemblies isto be connected to a canister and the
tofal mass of each unit including end plugs is obtaingd to the nearest 0,1 g.

22.104.9.4 Three of the hose assemblies arexto be loaded with 0,6 mg of liquid refrigergnt
per cubic millimeter of each unit’'s volume *to”'a total variance of + 5 g. The loaded hopse
asisemblies are to be checked with a detect@r with a sensitivity of at least-11 4 g per year to pe
sure they do not leak.

22.104.9.5 The three loaded hose-assemblies and one blank hose assembly are to be placed
inthe 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, whijle
in|the oven. The loaded hase assemblies are to be checked for leakage and all the hopge
asjsemblies weighed not.less than 15 min or more than 30 min after removal from the oven. The
mass is to be obtainedand 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 RO
g pr morexoccurs, discontinue the test, check for leaks and repeat the test procedure.

22.104.9.7 The first 24-hour period is considered the preconditioning period. The mass loss
during this period is to be disregarded in final calculations. The hose assemblies are again
placed in the oven and are weighted as previously described. The 72-hour mass loss is to be
calculated. The permeation rate is to be determined by subtracting the corresponding mass loss
of the blank hose assembly from that of the loaded hose assemblies. The permeation rate is to
be expressed in kg/m?/year. The rate of loss of refrigerant mass for the loaded hose
assemblies is calculated as follows:

NOTE For clarification, the hose assembly samples needed are as follows: refrigerant exposure: 3; hydrostatic
strength test: 1; thermal cycling: 1; oil aging test: 3; vibration test: 1; pull test: 1; and permeation test: 3, for a total
of 14 hose assemblies.

R_|A-B) (€-B] K
N L, D



https://iecnorm.com/api/?name=097118337841f69149b6603912469fa9

-32 - IEC 60335-2-104:2021 RLV © IEC 2021

where
is the initial mass after preconditioning period of loaded hose assembly in grams;
B is the final mass after 72-hour period of loaded hose assembly in grams;
C is the initial mass after preconditioning period of blank hose assembly in grams;
D is the nominal hose diameter in millimetres;
E is the final mass after 72-hour period of the blank hose assembly t;
K = 38,7;
R is the rate of refrigerant loss, kg/m? (inner tube area of free hose length) per year (permeation);
L,| isthe free hose length (between hose fittings) of loaded hose assembly in meters;
L,| isthe free hose length of blank hose assembly in meters.
22.105 Strength tests for pressure containing components are as follows:
jete
ind

Cq

A housing which is exposed to high side pressure, including thosérih a motor-compress
incorporating a bypass valve, shall be subjected to a pressure equal to:

— for subcritical refrigeration systems, other than thosécyising R-744, 3,5 times t
saturated vapour pressure of the refrigerant at 70 °C(_the test pressure being round
up to the next 0,5 MPa (5 bar).

— for R-744 subcritical refrigeration systems, 3,5 (the saturated vapour pressure of t
refrigerant at 27 °C, rounded up to the next8;5 MPa (bar).

mpliance is checked by the following tests:

bart which is exposed to high side pressuré shall be subjected to a pressure as follows (s
ble 4):

Table 4 - High side pressure for strength tests

he
ed

he

D
(4]

Pressure
Refrigefrant
MPa (Bard)
CElL,F, (R12) 6 (60)
CF,CH,F (R134a) 6,5 (65)
CHCIF, (R22) 10,5 (105
Bl weight 73;8\% CCL,F, + 26.2% CH,CHF, (R500) 10 (100
Bl weight\48,8 % CHCIF, + 51.2% CCIF,CF, (R502) 10,5 (105

For other refrigerants, the test pressure is equal to 3,5 times the saturated vapor pressure of
the refrigerant at 70 °C.

NOTE The values given above-may-ret could need to be-high-ereugh increased for some applications.

22.105.21 Low-side parts of the refrigerant circuit shall be subjected to a pressure as follows
(see Table 5):
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Table 5 — Low side pressure for strength tests

Pressure
Refrigerant

MPa (Bars)
CCI,F, (R12) 2,5 (25)
CF,CH,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% CCIF,CF, (R502) 4,5 (45)
Fdr other refrigerants, the test pressure is equal to 5 times the saturated vaporpressure of the
refrigerant at-76-°20 °C.
NQTE The values given above-may-ret could need to be-high-ereugh increased for some applications.
DO0E o e cnmsloc efoneh roltreornnteoninlnlnonont nee e b toatad TThe foot mnclifen
oo rmenhomnrdens el cueh cewmtes The tooteopnnloe e lledbugth the tect sanclgen
soprete—resluce o ond te e compociod too o Boclennlle cnme vstnn TRo mrnes s o roiokdd
Speedbenn il e pooend ceneonen o peeehed Thie crnec e to Do mniaboianc fos Tl
durina which time the samnla shall not hurst or lea If aacWWate ara emnloved - in components
R I = i e a e e e [
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= 5 5 2 H
ledkaae occurs at 3 nressure_areatar than 40 9% of thefreauired nressura hae componentshiall
reqrage- occHHsatapressure greatertalao—4 0 tasequie o presste-—ne CompoReRtSngn
not runture at the raauired strenaot tact nrescsuresaven-thouo laakaae occurs at aasketslor
ROot—HpttHe attefequieasStreRgm e St presSSuie exve R todgn1eakage ocCulS at §asSKketS{od

Fdr other refrigerants, the test pressure.s®qual to 3,5 times the saturated vapor pressure|of
th¢ refrigerant at 70 °C.

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

22.106 The dial of a pressute. 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 po
less than 1,2 times the\unarked design pressure of the high-side refrigerant-containipg
components.

22.107106.1 The dial of a pressure gauge connected to the low side of the refrigerant system
shiall be graduated to no less than 1,2 times the marked factory leakage test pressure and ho
less than 142 times the marked design pressure of the low-side refrigerant-containipg
components, or 1,2 times the equalization pressure after shutdown.

22.107 Appliances (recovery equipment) using flammable refrigerants shall be constructed
so that any Teaked 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
restricted breathing enclosures suitable for use with group IIA gases or the refrigerant used,;

e shall not be located in an area where a potentially flammable gas mixture will accumulate
as demonstrated by the test of IEC 60335-2-40:2018, Annex FF.
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e electrical components not located in an area where a potentially flammable gas mixture will
accumulate as demonstrated by the test of IEC 60335-2-40:2018 Annex FF are not
considered a potential ignition source;

o for A2L refrigerants, be located in an enclosure which is in compliance with
I[EC 60335-2-40:2018, Annex NN;

e components and apparatus complying with Clause 16 to 22 of IEC 60079-15:2010, for group
[IA gases or the refrigerant used or an applicable standard that makes electrical
components suitable for use in Zone 2, 1 or 0 as defined IEC 60079-14 are not considered
as a source of ignition.

NQTE 1 The test current for a switching component is the rated current of the component or the actual Ioa‘d% be
sw|tched, whichever is greater. Q‘

NQTE 2 Potential ignition sources can be electrical components which produce sparks or arcs or hot@eces ungler
nofmal conditions. Examples are brush-type motors, light switches, relays, electric heaters, or UV, @1 .

v

Fqr A2L refrigerants, electrical components in compliance wit@b‘Annex JJ |of

IEC 60335-2-40:2018 are not considered a potential ignition source. .

/
Fdr A2L refrigerants, switching devices in compliance with allfgpthe following are not

cojnsidered a potential ignition source: Q
e | the device is capable of 100 000 cycles per Clause 24, C)%
e | the switched electrical load (Lg) in kVA is less than og\&al to:
— Lg =5x(6,7/S,)* when breaking all phases;
- L¢=2,5x(6,7/S,)* when breaking two leg three-phase load, or when breaking ope
or two legs of a single phase load \\
where ‘\0
Le is the switched inductive elec@egll load in kilovoltamperes (kVA),

S

u is the burning velocity of @@frigerant in centimetres per second (cm/s).
\)

Cgmpliance is checked by meawment.

N
(d ]) inIEC 60335-2-40:20@%§anex JJ and the maximum allowable electrical load L, accordihg
tojthe above shall take inte/consideration the effect of humidity on burn velocity (S,).

-

e | The burning ve@(su) shall be the highest value of

- as spec'fi&i)in ISO 817; or
- as @red in humid air at 27 °C + 0,5 °C dew point at 0,1 013 MPa (1,013 bar)

cor@l ing 21,0 % + 0,1 % O2 excluding water vapour determined at the nominal
position as specified in ISO 817.

NC7‘&/ 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 system
components shall not be considered a source of leaked refrigerant for the purpose of
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evaluating potential for fire or explosion hazard relative to potential ignition sources within the
appliance if the piping within the area of the appliance to be evaluated complies with all of the
following;

e no connecting joints;

e no bends with centreline bend radius less than 2,5 times the external pipe diameter;

e protected from potential damage during normal operation, service or maintenance.

22.108 Unless intended to be connected to a power supply separate from that supplying other

terete-intendet or-generattse—she be-rated-s or-29 250V,

gch general or special use receptacle shall be of the grounding type and shall comply with\the
applicable requirements of IEC 60320.

22.108.1 Overcurrent protection shall be provided as part of the equipment for eathifeceptad
in¢luded in the equipment unless:

e

a)| the appliance coupler is intended to be connected to a power supply\separate from that
supplying the equipment;

b)| the equipment can be connected to a branch circuit rated at not‘Poere than 15 A or 20 Alin
accordance with IEC 60320; or

c)| the receptacle is intended for use only with specific accessories.

Sqcket-outlets connected to the line side of a unit disconnett’shall have a separate disconneft.

When installed on equipment for outdoor use, in addition to complying with the rain test, the
sefrvice socket-outlet shall comply with installatiol’ requirements in and insofar as they apply,
in¢luding the following:

a)| A 125V or 250V, single-phase, 15 A Qr20 A receptacle intended for general use shall have
a residual current operated circuit-breakers. The residual current operated circuit-breakgrs
shall comply with IEC 62640.

b)|] Unless subjected to the rain test; 125 V or 250 V, single-phase, 15 A or 20 A socket-outlets
installed in wet locations shalt’'have an enclosure that is weatherproof whether or not the
attachment plug is insertedyand all 125 V or 250 V, single-phase, 15 A or 20 A non-lockipng
socket-outlets shall be"weéather-resistant types.

23 Internal wiring

THis clause of.Rart 1 is applicable.

24 Components

This-elauseof partl is-app
uuuuuuuuuu =15+

-

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.
24.1.4 Modification:
— self-resetting thermal cut-outs 3 000
— non-self-resetting thermal cut-outs 300
Addition:
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thermostats which control the motor-compressor 100 000
motor-compressor starting relays 100 000
automatic thermal motor-protectors for motor- min 2 000
compressors of the hermetic and semi-hermetic type (but not less than the number

of operations during

the

locked rotor test)

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

50

24

that the replaceable parts can be identified.

Th

Cq

TH

25

Sy
po

26

TH

TH

28

other automatic thermal motor protectors 2

other manual reset thermal motor protectors

.101 Thermal control devices incorporating replaceable parts shall be marked,in such a w

e replacement part shall be marked accordingly.

mpliance is checked by inspection of the marking.

Supply connection and external flexible cords
is clause of Part 1 is applicable except as follows-
.7 Addition:

pply cords of parts of-apphtances recOvery units for outdoor use shall not be lighter th
lychloroprene sheathed flexible cord(code designation 60245 IEC 57).

Terminals for external conductors

is clause of Part 1 is applicable.

Provision forearthing

is clause ofsRart 1 is applicable.

Screws and connections

D00
30

Th

IS clause ot Part 1 1s applicable.

29 Clearances, creepage distances and solid insulation

This clause of Part 1 is applicable except for parts related to motor-compressors. For these

pa

rts, IEC 60335-2-34 applies.

Addition:

NOTE 101 Parts located in an airflow are considered to be subjected to extra-severe duty conditions, unless these
parts are enclosed or located so that pollution is unlikely to occur, in which case they are considered to be subjected
to severe duty conditions.
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30 Resistance to heat and fire

Th

30

is clause of Part 1 is applicable except as follows.

.2.2 Not applicable

Ad

Cq

Al
ap

Th
at

w
O

Af

I+

ta

Trd

Fag

pr
do
re

Resistance to rusting
is clause of Part 1 is applicable except as follows.
dition:
mpliance is checked by the following test.

grease is removed from representative samples of the parts'to be tested by immersion in
propriate solution.

ese samples are then immersed for 10 min in a 10 % solution of ammonium chloride in wa
a temperature of 20 °C + 5 °C.

thout drying, after shaking off any drops, the samples are placed for 10 min in a b
ntaining air saturated with moisture at'atemperature of 20 °C £ 5 °C.

er the samples have been dried.for 10 min in a heating cabinet at a temperature of 100
b °C, their surfaces shall show fo signs of rust.

Mhen-using-the liguids-specified for the testadegua i Care should
en to prevent inhalation-of-their vapours during testing.

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

r small heliealhsprings and the like, and for parts exposed to abrasion, a layer of grease m
bvide suffietent protection against rusting. Such parts are only subjected to the test if there
ubt abeut'the effectiveness of the grease film, and the test is then made without previo
moval of the grease.

er

X

C

be

ay
is

32 Radiation, toxicity and similar hazards

This clause of Part 1 is not applicable.
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IEC

Kely

supply
motor housing

residual current device (I,, = 30 mA) (RCCB or RCBO)

S
H
R
P |protective device (external or internal)
M | motor

[

I'TE-1 Care has to be taken to complete the earthing system to permit{the correct operation of the RCCB/RCHO.

NQTE-2 Revise as needed for three-phase test.

Figure 101 — Supply circuit for locked-rotor test of a motor
of the singlesphase type
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Annexes

The annexes of part 1 are applicable except as follows.
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Optional valved membrane
arrangement so refrigerant
from cwculatmg pump can

il
weash-the-contamthants-hito

Moisture
Particulate
Acid
OiI
‘ Non-condensable gas ‘
J) Push/pull \
%Y vapor port
Pressure

Iﬂr F \ gauge
Mixing
chamber =

the mixing chamber.

Refrigerant
supply [ 1
container
Circulating
pump
Particule
filter
Vapour
(LT L10]] valve
Scale
Liquid \
valve

To recovery and/or recycle unit

IEC 001/04
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A 431 I the eagipmentis intended-for haud—recovervy-onerations connect-the anein

a
connect the
CoHtect—pne

o)

200
80
500
20
Mo

Ty P Tt oSy

%

Einal recovervy vacuum-—At the end of the first fnG‘\hgh‘h for-each refricerant

100
80
400
20
Mo

TCCoveTy

steatentor—eacntretgerant—tpe
R22 R113 R114 Ri123
85
80
200
20
3004 30064 30064 30064 1506/
Mo

200
80
500
=3
Mo

vapouat

TOT

N
QO
Ri2 \@ R13
30
NIA
NIA
NIA

R
80
100
=3
150/ NAA
Mo

oot a

Rit
St

Tt C TP T it o T tC Ut OO Ui T T ooV Ty Optiatorno; CoOTric o tiT
a
e —CqutpTieTit 1o

4
I the eaguinment is inteanded for vanour recovary r\nl\l_«\-\arahnnc

T TCCoveTy
av¥a'
a'

’) LI

4
e ioe s o

3

P2

Moisture content: ppm
B e e
r¢frigerant
bl weight of pure
rgfrigerant®
Acid content: ppm by
weight-of pure
réfrigerantd

. ar .

) \NT

NPAO%
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TobloAh s Lecntinond
Refrigerant type
e e e e e e Bl [ L e I
200 200 30 200 200 200 200
. )
. fri - 80 80 N/A 80 80 80 80
A id cantant: nnm hv wainht
o i b TO0U TOU NI Z00 Z00 Z00 Z00
dil-content: % by weight of
N A 5 5 N/A 5 5 5 5
Miscosity-/Typec 150/ 150/ NIA 150/ 150/ 150/ 1504
MO MO AB AB AB AB
Non-condensable gasses
. 3 3 3 3 3 3 3
(pir-content): % by volume

N/A-=Notavailable-
Table- AAL—{(continued)
Refrigerant type
e e e I I T T e e B o B e I
Moisture content: ppm by
) ) 200 200 200 200 200 200 200
weight-of pure refrigerant
i . ; i a 80 80 80 80 80 80 80
g f': b 500 200 500 500 500 500 200
) : -
Gi-content—6 RyQueight-o 5 5 5 5 5 5 5
phre-refrigerant.
Viiscosity-kType® 150/ 1506/ 150/ 150/ 150/ 150/ 150/
POE MO POE POE POE POE MO
Nen-condensable gasses{air | , . . . . . .
39 3 2 2 2 3 3 3
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Toblo i Leontinond
Refrigerant type
Contaminants R411B | R412A R23 R507 R508A | R508B
200 200 30 200 20 20
) )
; i o 80 NIA 80 NIA NIA
Eio content ppm Dy wergnt
g . i 200 200 N/A 100 N/A N/A
dil-content: % by weight of
ol . . 5 NIA 5 NIA NIA
Vlscosity / Type® 150/ 150/ 150/
NIA NIA NIA
MO POE
on-condensable gasses
:. 0 3 3 3 3 3

LIT Ol >|EPIE ¥
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Refrigerant recoverable
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Refrigerant recoverable
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Annex AA
(normative)

Temperature and pressure test

The temperatures measured on the electric components and surfaces of the equipment shall

no

T

t exceed those temperatures specified in Table 1.

e maximum pressure. including equalization pressures shall be used as a basis for t

mg

Cq
pr

TH
are
re

m¢
TH

TH

op
Cco

W

temperature of motor windings or of coils may be measured byaﬁﬁb change-in-resistan

If & general purpose receptacle is used, the resuQL load is to be sized as described as folloy

pchanical strength test, Clause 21. A

2\/
mpressor motors shall operate continuously under the conditions of the tem\p atu
bssure test without tripping any protective device in the circuit. Q

-

e equipment is to be fitted with pressure gauges on the high- and low-sid hermocoupl
P to be secured to electrical components, such as the compressor motd?\ indings, startir]
ay coil, capacitors, and wiring insulation, and to surfaces as md@bted in Table 1. T

pthod, but the primary method of temperature measurement is to e thermocouple methg
e electrical input is to be measured with a voltmeter and an eter.

erated under the conditions specified in this annex, agzapplicable. The test potential is to

e equipment is to be installed in accordance Wlth§ anufacturers instructions, a
nducted per rated voltage. O

lo

a)

b)

c)

TH
ro

selme circuit as the equipment, the star test is to be conducted with an additional resisti

hen 15 A or 20 A general purpose sock%@are provided and intended to be connected to t

d connected to the equipment. Th sistive load is to be sized as follows:

The load is to be equal to 8{{@6 of the rating of the receptacle when a single receptacle
employed. N~

-

&) .
The load is to be equﬁ}éloo % of the rating of the largest receptacle when more than o
receptacle is employed on the same circuit.

The loadistob
if the equip
specified in

ual to 100 % of the load(s) marked on or adjacent to the socket-outlet
is marked as indicated and is provided with overcurrent protection
exception to 22.108.

O

nd
be

S

ne

s)

s

e equi t is to be placed within a room maintained at 40 °C until the assembly reaches

DM t&) rature.

ized

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.

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

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

atﬁau_mmwmmmmm&mmw a
temperature of 37,8 °C because of product design considerations, the equipment is to be Qted

at[26,7 °C inlet water and 0, 241 MPa (2,41 bar) nominal pressure. Qy

A motor-compressor shall operate continuously without tripping any protective@yice in the
cirfcuit.
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Annex-cC€ BB
(normative)

Compatibility requirements

€C1-1 1) Refrigerant containing components

Na@n-metallic components and/or electrical insulating materials used inside the refrigerd
i containing components shall be compatible with refrigerants and oils_to

us|
m¢

=

R4
fo

3)

is
us
cif
an
th

se)

Table-€S-1 BB.1 — Alternate values+of time and temperature for the compatibility tes

ed with the refrigerant recovery/recycling appliance. Refer to ANSI 97 or simifar te
bthod.

E-1-2 2) Recovery equipment compressors

fer to IEC 60335-2-34:2012, Annex BB and Annex CC which provide) Computability testi
cCompressors.

Refrigerant recovery fill limiting device

complete sample of the as-received fill limiting device shall be mounted inside a vessel th
filled to 80 % of its internal volume by a mixture of 5 %oil and 95 % refrigerant intended

culating oven maintained at a minimum of 80 °€for a total of 60 days. Other values of tin
d temperature as noted in—Fable-CC-1 Table:BB.1 can be employed. Immediately followi
s test, the fill limiting device shall be operated as intended and limit the fill of the stora
ction to 80 % or less of its capacity by volume.

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

e with the refrigerant recovery/recycling applianée. The vessel shall be placed in an gi

nt
be
st
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Annex CC
(normative)

Pressure tests

CC.1 General

21

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

NgTTTat Operation, apnormat Operation, and stanastitt Q
A pompressor tested for compliance with IEC 60335-2-34 need not be additionally t{@
Cgmpliance is checked by the following tests. (19(1/

Fg
c

m
fo

C

A
mj
te

Th

C4

A
m{
te

TH

during abnorm

C4

r all tests of Clause 21, if the refrigerant is a blend, the test pressure\g CC.4.2 shall
rried out at the highest pressure under the specified temperature. Tl‘qjest value that is t
ximum of Clauses CC.2, CC.3 or CC.4 shall be used for the test of se CC.4, respective
the high side and the low side components. Oy

>

C.2 Pressure test value determined under testin@ried out in Clause 11
g\\

refrigerating system component that is expo dOto pressure shall be subjected

basurement of the maximum allowable pressure d@ loped in the refrigerating system wh

tted under the conditions specified in Clause 1(2

e pressure test value shall be at least thre ‘ﬁmes the maximum allowable pressure develop

during operation under Clause 11. \\(\

N

C.3 Pressure test value dete&g)ined under testing carried out in Clause 19
xO

refrigerating system c(@bonent that is exposed to pressure shall be subjected

pasurement of the maxi@w allowable pressure developed in the refrigerating system wh

sted under the conditiens’specified in Clause 19.

e pressure tes @m shall be at least three times the maximum allowable pressure develop
eration (see Clause 19).

Q~

C.4 CF#Dsure test value determined under testing carried out under standstil

be
he

ly,

conditions
N

In order to determine the standstill pressure, the appliance shall be soaked in the highest

op

erating temperature specified by the manufacturer for 1 h with power off.

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

un

der the condition of standstill.

The pressure test value shall be at least three times the maximum allowable pressure developed

du

ring standstill.

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

Where gaskets are employed for sealing parts under pressure, leakage at gaskets is
acceptable, provided the leakage only occurs at a value greater than 120 % of the maximum
allowable pressure and the test pressure is still reached for the specified time. Additional

S’\ :;IIH MMcAouTr o, ouuh Ao ATl "C" I;IIU, fUI PICOOUIC tCOtllly IIIO._)’ bC HIUV;dCd. A
CC.5 Fatigue test option for Clause CC.2 and CC.4 N

THe components shall be subjected to a test at 66,7 % of the test pressure}?!%ermined by

Clauses CC.2, CC.3 or CC.4, provided the components comply with %&fatigue test |in

Clhuse CC.5. This test is conducted on a separate sample. N
v
4

THree samples of each refrigerant-containing part shall be tested aﬁ.g@ cyclic pressure valuges
splecified in Clause CC.5. Q

THe samples shall be considered to comply with Clause C%g,bn completion of the test and if
thé¢y do not rupture, burst, or leak. AN\
S

THe test samples shall be filled with fluid, and shallﬁconnected to a pressure driving sourge.

THe pressure shall be raised and lowered betwe@ e upper and lower cyclic values at a rgte

splecified by the manufacturer. The pressure sh{xll reach the specified upper and lower valuges

during each cycle. The shape of the pressuﬁ‘é)cycle shall be such that the upper and lower

pressure values shall be maintained for a\té&st 0,1s.
\.

NQTE 1 For safety purposes, it is suggest at a non-compressible fluid is used for the test. The fluid fills fhe
sample completely to prevent any significa@ remaining gas.

If {he operating temperatures f’%hoe appliance under the conditions of steady state operation|of
Clhuse 11 are less than or | to 125 °C for copper or aluminium, or 200 °C for steel, the tgst
temperature of the com;@;nt part or assembly shall be at least 20 °C. If the continuous
oplerating temperature,of the component exceeds 125 °C for copper or aluminium, or 200 °C for

st¢el, the test tem ure of the parts or assemblies that are at these temperatures, ahd
supjected to the sure, shall be at least 25 °C greater than the temperature of the part
measured duri e test of Clause 11 for copper or aluminium and 60 °C higher for steel. Hor
other materjals, the effects of temperature on the material fatigue characteristics shall pe
evlaluate conducting the test at the higher temperatures and considering the materjal
charac&tics at the higher temperatures.

Th e 10 he fi e shall be the maximum evaporating press e 10 OW-DIES re

side components or the maximum condensing pressure for the high-pressure side
components.

The total number of cycles shall be 250 000. The test pressures shall be determined by Clause
CC.5 (except the first and last cycles as noted in Clause CC.5.
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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 hot water heat pumps, the upper pressure shall not be less than 80 % of the maximum
allowable pressure under the conditions of Clause 11.

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

Fg
pr

NG

g\/
r the final test cycle, the test pressure shall be increased to two times the minirw upger
pssure specified in Clause CC.5.

TE 2 The objective is to avoid a test value that is a negative pressure but to require a I@ﬁ)’ressure value.

vatue shatt e petweer 0 MiPa (0 ar) and the greater of 0,4 MPa (4,0 bar) or the bdlLKL d
vapour pressure of the refrigerant at —13 °C.

P
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Annex DD
(normative)

Leak simulation tests

DD.1 General

A leakage of refrigerant is simulated at the most critical point in the refrigerating system. The

OU (O Ula da dKad(e O DO O JcE vapOu OUQY a

belnd of more than 90°, or other point judged to be a weak point in the refrigerant ¢ inipg
syptem due to the thickness of the metal, exposure to damage, sharpness of a bend or the
manufacturing process. A quantity of refrigerant leaked is equal to the rat frigergnt
chlarge or the amount that will leak as determined by test. The refrigerant is%Jected at the
me@st critical point and the most unfavourable direction at ambient temper (20 °C to -p5
°d). Where LFL is referenced in this annex, the LFL shall be taken at the ﬁ\a inal compositipn

as| specified in ISO 817. (C)fl/
e

DIPD.2 Test methods %Q(b

sujitable capillary tube at that point. A critical point is a joint in the refrigerant system téb g\

THe appliance is modified by introducing a simulated Ieal@;rough a capillary tube. The lejak
raje shall be maintained at 25 % + 5 % of the refrigeran “charge in 1 min. During this test, the
appliance is switched off or operated under norm ration at rated voltage, whicheyer
giyes the most unfavourable result unless a prepurge)’s activated prior to energizing any loags,
in Wwhich case the test shall be conducted with the\a ppliance operating. During a test where the
appliance is operating, refrigerant gas inject@ started at the same time as the appliance|is
switched on.

7
&
Far refrigerant blends, the test shall @carried out using the nominal composition as defingd
in[ISO 817. A‘\Q)

O
If |]a zeotropic blend is use ’t\e test is conducted maintaining the composition within| a

repsonable range. It is ac@able to use liquid phase of the blend extracted from the bottle
thén evaporated. Gas ph release with the pressure regulator from a large mixed gas tank|is
th¢ best method, but@re has to be taken to avoid any condensation occurring in the vessell
THe test is co&@d in a room that is draft free and of sufficient size to conduct the test.
THe minin@/olume (V) is:

\<</ V = (15 x my)/LFL (DDf1)
where
V is the minimum volume in m® with a ceiling height not less than 2,2 m;
me is the refrigerant charge in kg;

LFL s the lower flammability limit in kg/m3.

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

Care shall be taken that the installation of the capillary tube does not unduly influence the
results of the test and that the structure of the appliance does not unduly influence the results
of the test.
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The instrument used for monitoring the refrigerant gas concentration shall have a fast response
to the gas concentration, typically 2 s to 3 s and shall be located so as to not unduly influence
the results of the test.

If gas chromatography is used to measure the refrigerant gas concentrations, the gas sampling
in confined areas shall not exceed 2 ml every 30 s.

The measured concentration of refrigerant gas surrounding the component shall not exceed
25 % of the LFL of the refrigerant gas, and shall not exceed 15 % of the LFL of the refrigerant
.‘ o1& “‘G‘GGG “‘G “G-;G‘G Fe—test eSS—tra “‘G-‘G ettt he
anmpount has been injected. The measured concentration of refrigerant gas surround-i-n\; a
component that will not function during the prepurge time may exceed the 25 % of e’ LFL
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Annex EE
(normative)

Manual — Installation and operating instructions

The equipment shall be provided with installation and operating instructions. The instructions
shall contain such directions and information that the manufacturer considers necessary for
installation, maintenance, and use of the equipment.

A copy of the manufacturer’s operating and installation instructions, or equivalent infor iqn,
infended to accompany the equipment is to be furnished with the sample submj or
inyestigation.

N

TH
thi
as|

ese instructions are to be used as a guide in the examination and test of the‘@&ipment. Hor

S purpose, a printed edition is not required initially if rough draft instructjois-or informatipn

to what the instructions will include are submitted for review as part of the“investigation.
4

%

THe instructions shall emphasize the importance of using interc ’cting hoses of proder
materials, of minimal length, and having shut-off devices within if’of the ends, such as the
hdses provided with the equipment, in order to reduce the likeli d of refrigerant leakage|to
th¢ atmosphere.

TH
o
su

In
th

TH
aff
in

TH
th
mi
TH

TH
as|

a)

e instructions for portable equipment shall include inf@nation concerning suitable extensipn

rds that may be used, consistent with the requirem@ts in 11.1 to 11.7, and the need to kegp

ch cords at a minimal length. Q
N\

addition to being marked on the equipmen‘x\&e instructions for the equipment shall inclupe
b marking information included in Claus\%Q)
b\

e instruct@or portable equipment with two power supply cords shall contain informatipn

foIIowsO

\(</C)

e instructions for all equipment s include a hose evacuation procedure to be followpd
er each recovery and rechargingdp\peration. In addition, there shall be a marking and warnihg
the user's manual to not unpl\@recovery equipment while operating.

-

e instructions for all e ent shall include information that during a recovery operatign,
e equipment, while connected to the system being serviced, is to be shut off for a period of 5
n after which time presence of refrigerant remaining in the system is to be determingd.
e process is to peated until the system is evacuated to less than atmospheric pressufe

t @ hall clearly indicate that the use of two cords is involved and caution against
lugging only one during movement, testing or repair of the product (all products with tyvo

b)

c)

power supply cords);

when the attachment plug caps are different, the installation manual shall clearly state that
different attachment plugs are used (indicating the ratings). When individual branch circuits
are involved, the manual shall clearly state that individual branch circuits (indicating the
ratings) are to be employed to supply the product and indicate what actions are required for
a proper installation.

The operating instructions for non-automotive recovery or recovery/recycling equipment
shall include a procedure to be followed to make sure that no oil is in the storage container
prior to starting a recovery and/or recycling operation.

The instructions for all equipment shall contain the following marking:

"CAUTION — Should be operated by certified personnel.”
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For flammable refrigerants, these also shall apply.

Installation and operating instructions shall be provided with cautionary statements concerning
the handling, moving, and use of the refrigerant recovery/recycling equipment to avoid either
damaging the refrigerant tubing, or increasing the risk of a leak:

requirements for flammable marking per Clause 7;

construction requirements in Clause 22 (hoses which meet permeation, pull-test, grounding,

appropriate left-hand valve fitting (side that works with machine), etc.;

If
calrton shall be marked with proper handling instructions in compliance with nat'&n | regulation
THe caution marking shall also appear on the shipping carton. ,\Q

4
THe instructions for equipment intended to service automotive air };g:yﬂltioning systems sh
copntain the following or equivalent information: Q(b

"A

technicians shall access the local area with regards to safety hazards (live flames, sparki
equipment, or other potential sources);

Q\/
technicians shall follow all local/regional regulations required for safe use. N

ecovery/recycling equipment contains a flammable refrigerant when shipp ,(pﬁa shippi

an

J3
m

"
wi
at
Ad

Th
wi
SO

op
us

pe

tyF of refrigerant being removed to meet the requiremelits of SAE J2210, SAE J2843, or S/

void breathing A/C refrigerant and lubricant vapor or mis .@(posure may irritate eyes, no
d throat. To remove refrigerant from the A/C system, only equipment certified for t

30. Additional health and safety information may tained from refrigerant and lubricg

nufacturers.”
QO

h compressed air. Some mixtures of air a@i refrigerant have been shown to be combustif

elevated pressures. These mixtures@ ignited, may cause injury or property damag

ditional health and safety informatio.@may be obtained from refrigerant manufacturers."
K\

e installation and operating ir‘g@mtions shall indicate that component parts shall be replac

h like components and that\ga vicing shall be done by factory authorized service personn

as to minimize the risk o(\ﬁbssible ignition due to incorrect parts or improper service.

btallation and op ing instructions shall specifically describe any user maintenan
erations, such a ilter change or tank evacuation. The instructions shall outline the meth
ed to collect or vent any residual refrigerant before the maintenance operations 4§

rformed.
&
Q
O

. N\ . B
aution — Do not pressure test or leak test \bment and/or vehicle air conditioning systems

ho

Se
he
=
nt

le
e.

Fd
el

ce
bd

N
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Materials For Use Within Refrigerant Systems
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY —

Part 2-104: Particular requirements for appliances to recover and/or

21

1)

2)

3)

4)

5)

6)
7

8)

9)

IE
ho

recycle refrigerant from air conditioning and refrigeration equipment

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promete internatio
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end 3
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repo
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “}EC ‘Publication(s)”). TH
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt W
may participate in this preparatory work. International, governmental and non-goyernmental organizations liais
with the IEC also participate in this preparation. IEC collaborates closely with-the’ International Organization

Standardization (ISO) in accordance with conditions determined by agreement between the two organizationg.

The formal decisions or agreements of IEC on technical matters express, as’'nearly as possible, an internatio
consensus of opinion on the relevant subjects since each technical\committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are 4nade to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible™for the way in which they are used or for 4
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in theirnational and regional publications. Any divergence betwe
any IEC Publication and the corresponding national,or regional publication shall be clearly indicated in the latf

IEC provides no marking procedure to indicate its*approval and cannot be rendered responsible for any equipm
declared to be in conformity with an IEC Pubtfication.

All users should ensure that they have thefatest edition of this publication.

No liability shall attach to IEC or its(directors, employees, servants or agents including individual experts 4
members of its technical committees”and IEC National Committees for any personal injury, property damage
other damage of any nature.whatsoever, whether direct or indirect, or for costs (including legal fees) 3
expenses arising out of the “publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn to.the.Normative references cited in this publication. Use of the referenced publications
indispensable for the eorrect application of this publication.

Attention is drawn,t0 the possibility that some of the elements of this IEC Publication may be the subject of pat
rights. IEC shall\not be held responsible for identifying any or all such patent rights.

C 60335-2-104 has been prepared by subcommittee 61D: Appliances for air-conditioning

usehold*and similar purposes, of IEC technical committee 61: Safety of household and simi
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eITctrica| appliances. It is an International Standard.

This second edition cancels and replaces the first edition published in 2003. This edition

co

nstitutes a technical revision.

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

ed

a)

b)

d)

ns

ition:
Clause 1 — The scope has been edited to reflect that "appliance” in this document mea
recovery and/or recycle equipment to recover and/or recycle refrigerant from air-
conditioning and refrigeration equipment.
Clause 2 — Normative references were added.
Clause 3 — Some definitions were deleted, some were added.

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

s)
t)

u)
TH

Fu
th

Th

TH
ac
at
de

A
ap

Subclause 22.104.5 was modified.

Subclause 22.104.10 was modified.

Subclause 22.104.11 was modified.

Subclause 22.105.1 was modified.

Subclause 22.107 was modified.

Subclause 30.2 was moved to Clause 29.

Annex AA was deleted and replaced with Annex AA.

Annex BB was deleted and replaced with former IEC 60335-2-204 Annex CC (normatiy
Compatibility requirements following addition to Annex BB.

Annex DD was deleted and replaced with Annex CC.
New Annex DD was added.

New Annex EE was added.
e text of this International Standard is based ondthe following documents:
Draft Report on voting
61D/472/FDIS 61D/474/RVD

Il information on the voting for itssapproval can be found in the report on voting indicated
b above table.

e language used for the development of this International Standard is English.

is document was~drafted in accordance with ISO/IEC Directives, Part 2, and developed
cordance with [SO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availak
www.iec.ch/members_experts/refdocs. The main document types developed by IEC 3
scribed in/greater detail at www.iec.ch/standardsdev/publications.

ist of-all parts of the IEC 60335 series, under the general title Household and similar electri
pliances — Safety, can be found on the IEC website.

e)

n

in
le

al

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

an

d/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 specifications: in italic type;

— | notes: in smaller roman type.

Wqrds in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the
asgociated noun are also in bold.

The committee has decided that the contents of this document will remainnchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch®in the data related|to
th¢ specific document. At this date, the document will be
¢ | reconfirmed;

e | withdrawn;

e | replaced by a revised edition, or

e [ amended.

NQTE 4 The attention of National Committees is drawn (0 the fact that equipment manufacturers and testjng
ordanizations may need a transitional period following publication of a new, amended or revised IEC publication in
whjch to make products in accordance with the new requirements and to equip themselves for conducting new| or
refised tests.

It i$ the recommendation of the committee that the content of this publication be adopted for implementation nationglly
noi earlier than 12 months or later than 36 months from the date of publication.
The following differences exist in the countries indicated below:
e | 6.1: 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
clontains colours which are considered to be useful for the correct understanding of ifs

(@)

ontents/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
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If an appliance within the scope of this standard also incorporates functionsythat are cover
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is standard takes into account the requirements of IEC 60364 as far as possible so thatthe
compatibility with the wiring rules when the appliance is connected to the supply mair
wever, national wiring rules may differ.

another part 2 of IEC 60335, the relevant part 2 is applied to each function separately,
as is reasonable. If applicable, the influence of one function on_thé other is taken in

rt 1, Part 1 applies.

TE 1 This means that the technical committees responsible for'the part 2 standards have determined that i
necessary to specify particular requirements for the appliance in question over and above the geng
uirements.

is standard is a product family standard dealing with the safety of appliances and tak

TE 2 Horizontal and generic standards covering a hazard are not applicable since they have been taken i
sideration when developing the general and particular requirements for the IEC 60335 series of standards.
ample, in the case of temperature requirements for surfaces on many appliances, generic standards, such
D 13732-1 for hot surfaces, are not applicable in addition to Part 1 or part 2 standards.

appliance that compliesiwith the text of this standard will not necessarily be considered
mply with the safety principles of the standard if, when examined and tested, it is found
Ve other features that impair the level of safety covered by these requirements.

appliance empldying materials or having forms of construction differing from those detail
the requirements of this standard may be examined and tested according to the intent of t
uiremenpts_and, if found to be substantially equivalent, may be considered to comply with t
ndard:
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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 clause of Part 1 is replaced by the following:

THis part of IEC 60335 deals with the safety of electrical recovery and/or recycle equipment
to[recover and/or recycle refrigerant from air conditioning and refrigeration‘equipment. This
applies to air-conditioning, heat-pumps and refrigeration equipment incorporating open drive|or
motor-compressors, their maximum rated voltages being not more than 300 V for single phase
appliances and 600 V for all other equipment.

Appliances not intended for normal household use but which nevertheless may be a source|of
dgnger 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 standard.

THe appliances referenced above may consist of .ene or more factory made assemblies.| If
provided in more than one assembly, the separate assemblies are to be used together, and the
refluirements are based on the use of matched:assemblies.

NQTE 101 In this document, the term appliance is/0-denote recovery equipment.

2 | Normative references

THis clause of Part 1 is applicable except as follows.

Replacement:

IEC 60065:2014, Audio, video and similar electronic apparatus — Safety requirements
Addition:

IEC 600%9-14, Explosive atmospheres — Part 14: Electrical installations design, selection apd
ergction

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

ISP 817:2014, Refrigerants — Designation and safety classification
ISP 817:2014/AMD1:2017

ASTM D4728-17, Standard Test Method for Random Vibration Testing of Shippjng)Containels

SAE J2210 HFC-134a (R-134a), Recovery/Recycling Equipment for Mobile Air-Conditioning
Sylstems

SAE J2843 R-1234yf [HFO-1234yf], Recovery/Recycling/Recharging,Equipment for Flammable
Reéfrigerants for Mobile Air-Conditioning Systems

SAE J3030, Automotive Refrigerant Recovery/Recycling/Récharging Equipment Intended
use with Both R-1234yf and R-134a

or

3| Terms and definitions
THis clause of part 1 is applicable except as follows.

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

uppn the total maximum electrical power input with all accessories energized, when operating continuously ungler
thg appropriate environmental conditions.

Replacement:

3.1.9

ndrmal operation
conditions thatvapply when the appliance is mounted as in normal use and is operating under
th¢ most severe operating conditions specified by the manufacturer

3.104

C mprn:cnr
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
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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

-7
AU

flgmmable refrigerant
supstance that is classified by ISO 817 as A2L, A2, or A3

3.108
recovery cylinder
receptacle used for recovered refrigerant

3.109
sclale
weighing device which is capable of measuring recovered refrigerant

4| General requirement

THis clause of Part 1 is applicable.

5| General conditions for the tests
THis clause of Part 1 is applicable except.as follows.
Replacement:

5. The tests and test conditions of Clause 10 and Clause 11 are carried out under conditions
as|in 11.4 or under the most\severe operating conditions within the operating temperature range
splecified by the manufacturer.

6 | Classification

THis clauseef-Part 1 is applicable except as follows.

MTdification:

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

7

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 IPX0.

Marking and instructions

Th

R4

Re

Ad

.1 Modification:

is clause of Part 1 is applicable except as follows.

place the second dash by:

symbol for nature of supply including number of phases, unless for single phase operatig
place the third dash by:

rated current in amperes;

dition:

rated frequency;

IP rating;

maximum high and low side pressure;

each applicable refrigerant for which the,appliance is rated;
for each refrigerant, one of the following:

e the chemical name;

e the refrigerant number (R'designation) per ISO 817;

the recovery cylinder shalkmeet the pressure of the refrigerant being recovered. Maximy
allowable pressure for the refrigerant circuit; if the permissible excessive operati
pressure for the suction and discharge side differ, a separate indication is required;

appliances (reeavery equipment) intended for use in service garages or oth
environmentscwhere flammable gases may be present shall be marked: "This applian
should be_wsed in locations with mechanical ventilation that provides at least four
changes¢per hour;

recovery equipment intended for use in service garages that are covered by SAE

marking and fall under the appropriate SAE or VDA standard.

standards covering recovery equipment for flammable equipment shall be exempt from this

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”, "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 recovery equipment is certified for use with flammable refrigerant, the flammahle
refrigerant symbol shall be used per ISO 7010-W021 (2011-05) and the perpendicular-feight
ofthe triangle shall be at least 30 mm.

o [symbol ISO 7000-1641 operator's,manual; operating
(2004-01)] instructions

E> [ <:| [symbol ISO 7000-1701
pressure

(2004-01)]
(X) MPa
[symtbol ISO 7010-W021 — .
(2011-05)] warning; flammable materia
7.15 Addition:

A markingimay be located on a panel that can be removed for installation or service, providipg
that thespanel shall be in place for the normal operation of the appliance.

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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Starting of motor-operated appliances

is clause of Part 1 is not applicable.

10 Power input and current

Th

is clause of Part 1 is applicable.
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Heating
is clause of Part 1 is replaced by the following.
.1 Appliances and their surroundings shall not attain excessive temperatures ifrfnormal us

mpliance is checked by determining the temperatures of the various parts under f
nditions specified in 11.2 to 11.7. Nevertheless, if the temperature, of the motor windi
ceeds the value specified in Table 1 or if there is a doubt with regard to the classification
b insulation system employed in a motor, compliance is checked by the tests of Annex C.

.2 The appliance is installed in a test room in acgordance with the manufacture
tallation instructions. In particular

clearances to adjacent surfaces specified by thedmanufacturer shall be maintained;

permitted by the control adjusting means.

.3 Temperatures are determined by _miéans of fine-wire thermocouples so chosen a
sitioned that they have the minimum effect on the temperature of the part under test.

TE 101 Thermocouples having wires.with a diameter not exceeding 0,3 mm are considered to be fine-
rmocouples.

e temperature of motor windings or of coils may be measured by the change-in-resistan
bthod.

ermocouples used.for determining the temperatures of the surface of walls, ceiling and fld
b embedded in"the surface or attached to the back of small blackened disks of copper
hss, 15 mm_ilndiameter and 1 mm thick, which are flush with the surface.

far as\is possible, the appliance is positioned so that parts likely to attain the highg
mperatures touch the disks.

ng
of

'S

adjustable limit controls are set at the maximu#y cut-out setting and the minimum differentjial

nd

ire

or
or

st

In

determining the temperatures or 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

ho

t 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.

Table 1 — Temperature limits

Part Temperature)
°C
Windings of sealed motor-compressors 2
— Wwith synthetic insulation 140
— with other insulation 130

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

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

—of class A material © 100 (90)
—of class E material © 115 (105)
— of class B material © 120 (110)
—lof class F material © 140
—of class H material © 165
—of class 200 185
— of class 220 205
— of class 250 235
Terminals, including earthing terminals, for external conductors of stationary appliances, 85

c

less they are provided with a supply cord

Ambient of switches, and thermostats and temperature limiters ¢
— Wwithout T marking 55
— Wwith T marking T

Rlbber or polyvinyl chloride ‘insulation of internal and external wiring, including supply
cords:

— Without temperature ‘rating © 75
— with temperature,rating (T) T
Cprd sheaths‘used as supplementary insulation 60

Rubber, other than synthetic, used for gaskets or other parts, the deterioration of which could
affect safety:

— whenrused 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
— [mourding of:
e phenol-formaldehyde with cellulose fillers 110
b phenol-formaldehyde with mineral fillers 90
e melamine-formaldehyde 110
» urea-formaldehyde 90
— polyester with glass-fibre reinforcement 135
— Eilicone rubber 170
— [polytetrafluoroethylene 290
—pure mica and tightly sintered ceramic material, when such materials are useéd\as
upplementary insulation or reinforced insulation 425
— thermoplastic material f -
Wood, in general ¢ 90
Wooden walls of the test casing 90
Oliter surface of capacitors P
— with marking of maximum operating temperature (T)4 T
— without marking of maximum operating temperature:
b small ceramic capacitors for radio and television interference suppression 75
b capacitors complying with /EC 60384-14%r 14.2 of IEC 60065:2014 75
» other capacitors 60
External enclosure of appliances witheut supplementary heater 85
Handles, knobs, grips and the(like'and all parts which are gripped in normal use:
— |of metal 60
— of porcelain or vitrequs, material 70
—lof moulded material,)rubber or wood 85
Parts in contaet With oil having a flash-point of t °C t-25
Ahy point where the insulation of wires can come into contact with parts of a terminal block
oll compartment for fixed wiring of a stationary appliance not provided with a supply cord:
— f thevinstructions require the use of supply wires with a temperature rating (T) T
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a8 Not required for motor-compressors that comply with /JEC 60335-2-34.
b

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 ptelamirle-
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 Class B materials may pe
increased by 5 °C (5 K).
A totally enclosed motor is a motor so constructed that the circulation of théJair' between the inside and the
outside of the case is prevented, but which is not necessarily sufficiently-enclosed to be called airtight.

T means the maximum operating temperature. The ambient temperature(of switches and thermostats is the
temperature of the air at the hottest point at a distance of 5 mm from,thejsurface of the switch and thermostat
concerned. For the purpose of this test, switches and thermostats“marked with the individual ratings may pe
considered as having no marking for the maximum operating temperature, if this is requested by the
manufacturer of the appliance.

This limit applies to cables, cords and wires complying wjth\the relevant IEC standards; for others, it may pe
different.

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 The limit specified concerns the deterioration,of“wood and it does not take into account the deterioration [of
surface finishes.

There is no limit for the temperature rise ©of tapacitors which are short-circuited in 19.7.
Temperature marking for capacitors miounted on printed circuit boards may be given in the technical sheet.

If these or other materials are used, they shall not be subjected to temperatures in excess of the thermal
capabilities as determined by agitig tests made on the materials themselves.

NQTE 101 The value ofthe‘temperature of a winding is calculated from the formula:

R
T = R—Z(k +T1)-k

1
where
T 18 the temperature of the copper winding at the end of the test;
R, Is the resistance at the beginning of the test;
R, is the resistance at the end of the test;
T, is the ambient temperature at the beginning of the test;
k 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

13

Void

Leakage current and electric strength at operating temperature

This clause of Part 1 is applicable except as follows.

13.2 Modification:

Fgrpermanmenttyconmected—statiomaryctass—trecoveryequipment,theteakagecurrent—sthall
nat exceed 2 mA per kilowatt at rated power input with a maximum value of 10 ntA\for
aplpliances accessible to the general public, and a maximum value of 30 mA for appliances not
acfcessible to the general public.

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.

Campliance is checked by the tests of 15.2, followed immediately by the spillage test of 153,

an

Fag

entered the enclosure shall not have\reduced the creepage distances and clearances below t
minimum values specified in Clause 29.

NG
no

Th

15

d this is followed by the tests of 11.6 andithe tests of Clause 16.

llowing these tests, an inspection issmade within the enclosures. The water which may haye

TE 101 Appliances designed\to be installed completely inside a building and which have no outdoor parts
subjected to the test of 15.2.

e motor-compressor is not operated during the tests of 15.2 and 15.3.

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

IPX1 appliances as described in 14.2.1;
IPX2 appliances as described in 14.2.2;

he

B

=

e

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.
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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§ teakage current and efectric strength
THis clause of Part 1 is applicable except as follows.
16.2 Modification:

Fdr permanently connected stationary class | appliances, the leakage current shall not excepd
2 mA per kilowatt of rated power input, with a maximum value of 10 mA for appliances
acdcessible to the general public and a maximum value of 30 mA for.appliances not accessille
to|the general public.

171 Overload protection of transformers and associated circuits

THis clause of Part 1 is applicable.

18 Endurance

THis clause of Part 1 is not applicable.

19 Abnormal operation
THis clause of Part 1 is replaced by the following.

19.1 Appliances shall -be so constructed that the risk of fire, or of mechanical damape
impairing safety or_protection against electric shock, as a result of abnormal or carelgss
operation is obviated, as far as practicable. Failure of the transfer medium flow, or of any contfol
devices, shall notwresult in a hazard.

Electronic gircuits shall be designed and applied so that a fault condition will not render the
appliance~unsafe with regard to electric shock, fire hazard, mechanical hazard or dangerous
mTIfunction.

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 [fhe windings shall not exceed the values shown in Table 2.

Table 2 — Maximum winding temperature

Class of insulating material and limiting temperafure

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
during 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

THree days (72 h) after the beginning of the test, thesmotor shall withstand an electric strength
tet as specified in 16.3.

Ddring 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 measurgd
arld shall not exceed 2mA, the motor'being supplied at twice the rated voltage.

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

ThHe sample shall then be subjected to the locked rotor test specified in 19.101, 19.102 apd
19.103 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 conditions |of
Clause 114t 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.

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.

21

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

un

favourable results.
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cking in the "on" position of the main contacts of a contact intended for switching on.and

provided with at least two sets of contacts connected in series. This condition is, for'examp
hieved by providing two contactors operating independently of each other or by, providing o

ecified in 19.6.1.

the safety of the appliance under any of the fault conditions,depends on the operating o
niature fuse-link complying with IEC 60127, the test of 19{7 is made.

ring and after each test, the temperature of the windings shall not exceed the values specifi
Table 2 and the appliance shall comply with the conditions specified in 19.10. In particul
e parts shall not be accessible, as specified.in 8.1.4. Any current flowing through protecti
bedance shall not exceed the limits specifiedyn 8.1.4.

hstood the particular test, provided.all three of the following conditions are met:
the material of the printed circuit board withstands the burning test of IEC 60065:20
Subclause 20.2;

any loosened conductordoes not reduce the creepage distances or clearances betwe
live parts and accessible metal parts below the values specified in Clause 29;

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

TE 101 Unless it.is necessary to replace components after any of the tests, the electric strength test of 1
bd only be cartiedvout after the final test on the electronic circuit.

TE 102 _(In)general, examination of the appliance and its circuit diagram will reveal the fault conditions wh
e to_be-simulated, so that testing can be limited to those cases which can be expected to give the m
avourable results.

FE102

D ff

b heating element(s) in normal use is considered to be a fault condition, unless the appliance

e,
ne

ntactor having two independent armatures operating two independent sets of main contacfs.

.6 Compliance for electronic circuits is checked by evaluation ©f the fault conditiopns
ecified in 19.6.2 for all circuits or parts of circuits, unless they comply with the conditions

h conductor of a printed circuit becomesropen-circuited, the appliance is considered to have

eNn

b.9
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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:

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

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 t
electronic circuit.

A low power circuit is determined as follows; an example is shown in Figure 6.

he
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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

SO

urce.

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.

N
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a)

b)
c)

d)

e)

f)

Al
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NQ
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w

est low-power points.
TE 102 When determining the low-power points, it is preferable to start with points close to the supplysourc|
TE 103 The power consumed by the variable resistor is measured by a wattmeter.

.6.2 The following fault conditions are considered and, if necessary, applied-one at a tin
nsequential faults are taken into consideration:

short circuit of creepage distances and clearances between/live parts of differe
potential, if these distances are less than the values specified in”29.1, unless the relevg
part is adequately encapsulated;

open circuit at the terminals of any component;

short-circuit of capacitors, unless they comply “\with J/EC 60384-14 or 14.3
IEC 60065:2014;

short circuit of any two terminals of an electroniecceemponent, other than integrated circui
This fault condition is not applied between the fwo circuits of an optocoupler.

failure of triacs in the diode mode;

failure of an integrated circuit. In thisCcase, the possible hazardous situations of f
appliance are assessed to ensure that safety does not rely on the correct functioning
such a component.

possible output signals are considered under fault conditions within the integrated circuit
can be shown that a particular output signal is unlikely to occur, then the relevant fault is 1
nsidered.

TE 101 Components stich-as thyristors and triacs are not subjected to fault condition f).

TE 102 Microproeessors are tested as integrated circuits.

addition, eaeh low-power circuit is short-circuited by connecting the low-power point to t
le of the-supply from which the measurements were made.

hen ‘any of the fault conditions are simulated, the duration of the test is

©

nt
nt

of

(s.

he
of

If
ot

In

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.

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

as

sessed 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, for any of the fault conditions specified in 19.6.2, the safety of the appliance depen

ds

on the operation of a miniature fuse-link complying with IEC 60127, the test is repeated but with

th
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flames or molten‘metal, or poisonous or ignitable gas in hazardous amounts. Enclosures sh

no
sh
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he current measured does not exceed 2,1 times the rated current of the fuse-link, the-Circ
hot considered to be adequately protected and the test is carried out with the fusetlink sho
cuited.

the current measured is at least 2,75 times the rated current of the fusé-link, the circuit
nsidered to be adequately protected.

the current measured exceeds 2,1 times the rated current of~the fuse-link but does 1
ceed 2,75 times the rated current, the fuse-link is short-circuited“and the test is carried o

for quick acting fuse-links, for the relevant period or for ,80.min, whichever is the shorter;

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

TE 101 In case of doubt, the maximum resistance of the fuse-link is taken into account when determining

TE 102 The verification whether the fuse-link acts,as\a protective device is based on the fusing characterist
ecified in IEC 60127, which also gives the information mecessary to calculate the maximum resistance of the fu

nditions with regard to power inputand temperature are established.

e voltage is then increased by 5 % and the appliance is operated until steady conditions 3
ain established. This testyis repeated until 1,5 times rated voltage is reached or until t
ating element ruptures,"whichever occurs first.

.9 During the_tests of 19.2 to 19.7 and 19.8 if appropriate, the appliance shall not e

t deform toSsuch an extent as will impair compliance with this standard and temperatur|
all not exceed the values shown in Table 3.

Table 3 — Maximum abnormal temperature

Liit
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.8 Appliances with PTC heating:efements are supplied at rated voltage until steady

re
he

nit
all
es

Temperature

Parts o

Walls, ceiling and floor of the test casing 175

Insulation of the supply cable 175

S

other than those of thermoplastic materials 2

upplementary insulation and reinforced insulation [1,5x('|'—25)]+25

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

1 000 V for basic insulation;
2 750 V for supplementary insulation;

3 750 for reinforced insulation.

19.11.4 Modification:
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d before the Tirst paragraph.

e first paragraph of Part 1 is not applicable for stand-by mode if unintentional operation do
t cause any hazards.

place the second paragraph by the following:

19.11.4.7. The tests are carried out after the protective electrofic circuit has operat
ring the relevant tests of Clause 19, except 19.2, 19.6 and 19.113:

fhe appliance incorporates more than one protective electronic circuit, each protecti
bctronic circuit has to be tested individually with the appliance operated under norm
eration at any temperature within the working range.

mponents protected by a protective electronic~circuit that have been previously tested a
own to comply with the requirements of 19.11:4 of its standard need not to be retested in t
al application, if engineering judgement gives evidence that the test in the final applicati
| not lead to a hazardous condition.

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

TE 102 Testresults of 19.11.4.1, 19,11.4.2 and 19.11.4.3 can possibly be influenced by the wiring and the me

TE 103 Protective electronic'cireuit (PEC) operation is understood as the operation that stops the componen
eration controlled by the PEC with the intention to prevent the hazardous situation.

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

r these tests)\it may be necessary to provide specially prepared component samples, e
mpressotswith locked rotor.

Stability and mechanical hazards

pliances incorporating a protective electronic circuit are subjected to|the tests of 19.11.4.

ising of the final application. Therefore; the best moment to perform these tests is once in the final applicatior].

tal

(s)

g.

This clause of Part 1 is applicable.

21 Mechanical strength

Th

is clause of Part 1 is applicable except as follows.

Addition:

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

21

parts other than pressure vessels.

.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

te

Cd

21
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5L according to ASTM D4 7Ze-17. Tests shall be run Tor a duration of LoeU min.

mpliance is checked by the following:
the use of detection equipment having an equivalent sensitivity of 3 g/year of refrigerg
shall reveal no leaks;

the test may be carried out on the appliance charged with a non-flammable refrigerant
a non-hazardous gas;

damage of parts other than the refrigerating circuit is allowed.

101 A pressure-limiting device designed to automatically) stop the operation of t
mpressor shall be installed on all appliances.

.102 There shall be no shut-off valves between thé. pressure-limiting device and t
bssure-imposing element of the compressor.

.103 All recovery equipment components shall withstand the maximum pressure expect
normal operation, abnormal operation and:-standstill.

mpliance is checked by the following tests.

r all tests of Clause 21
if the refrigerant is a blend, the high-pressure side (condensing pressure) is consider
at the dew point condition;
if the refrigerant is a blend, the low-pressure side (evaporating pressure) is considered
the boiling point eendition.

e test value, that is the maximum of a), b) or c) shall be used for the test of 21.1(
spectively, forthe high side and the low side components.

Pressure test value determined under testing carried out in Clause 11.
Arsystem component that is exposed to pressure shall be subjected to measurement of t

or

he

he

at

4!

he

maximum pressure developed in the recovery system when tested under the conditi

pn

b)

c)

specified in Clause 11.

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

during operation under Clause 11.

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 conditi
specified in Clause 19.

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

Pressure test value determined under testing carried out under standstill conditions.

on

ed
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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{.104 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 1 min, during which time the sample shall not leak.

If lgaskets are employed in components employing non-flammable refrigerant, leakage |at
gdskets is permitted, provided that such leakage occurs at a pressure gredter than 65 % of the
required pressure. The component shall not rupture at the required strerigth test pressure even
though leakage occurs at gaskets or seals and the test pressure is stillreached for the specifipd
time.

21{.105 As an alternative to the pressure tests, the compoénents shall be subjected to a bufst
test at 2,5 times the condensing (evaporating) pressure provided they comply with the fatigue
test in 21.105.1 to 21.105.7

-

21{105.1 Three samples of each refrigerant-containing part shall be tested at the cydl
pressure values specified in 21.105.6 and 21,105.7 for the number of cycles specified
21.105.5 as described in 21.105.3 and 21.105.4.

c
n

~.

21{.105.2 The samples shall be considered to comply with 21.106 at the completion of the tgst
arld if they do not rupture, burst, or leak.

21{105.3 The test samples shall be filled with inert fluid and shall be connected to a pressute-
driving source. The fluid showld completely fill the part, displacing all of the air. The pressyre
shlall be raised and lowered between the upper and lower cyclic values at a rate specified by
the manufacturer. Theypressure shall reach the specified upper and lower values during eakch
cyrcle. The shape of the pressure cycle shall be such that the upper and lower pressure valuges
shlall be maintained for at least 0,1 s.

NQTE For safety purposes, it is suggested that the inert fluid described in this subclause be a hydraulic fluid.

Material ‘such as steel, copper, and aluminium have fatigue properties that are practically

unit. If the contmuous operatmg 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

a)

b)

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

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

A AoV £0 A4 NMND L4 0 Kk

21l.
upper pressure specified in 21.105.6.
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vapour pressure of the refrigerant at —13 °C.

105.7 For the final test cycle, the test pressure shall be increased to two times the minimum

TE The objective is to avoid a test value that is a negative pressure but to require a lower pressure value of the
urated vapour pressure at -13 °C or 0,4MPa (4,0 bar), whichever is greater.

Construction
is clause of Part 1 is applicable except as follows.
.6 Addition:
e electrical insulation shall not be affected by snew; which might enter the appliance.

TE 101 This requirement can be met by the provision.ef suitable drain holes.

.42 Modification:
place the last paragraph by:

sistors are checked by the testof 14.2 a) in IEC 60065:2014 and capacitors are checked by
b tests for class Y capacitors in /[EC 60384-14 appropriate to the rated voltage of the
pliance.

.101 Recovery units intended to be fixed shall be so designed that they can be securé
ed and maintained’in position.

y

-~

mpliancedis-checked by inspection and in case of doubt, after installation of the appliance|in

cordance with the manufacturer’s installation instructions.

102- The appliance (recovery equipment) shall be leak-tight and designed and operated|in

Su
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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.

.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.

22.103.4 The refrigerant container shall not be overfilled. When a container is filled wjth
refrigerant, the maximum charge shall always be observed, taking into account that<pessihle
refrigerant-oil mixtures may have a lower density than the pure refrigerant. The usable
container capacity shall therefore be reduced for a refrigerant-oil mixture (approximately 80(%
liguid by volume), controlled by mass.

NQTE Examples of overfill protection: float type protection, set to shut down equipment when 80 % fill level| is

regched, or scale/mass sensor type protection to accomplish same can be employed.

22.103.5 The allowable pressure rating of the container shall-not be exceeded, even
temporarily, during any operation.

22.103.6 Different refrigerants shall not be mixed and shall’be stored in different containefs,
as| mixtures of refrigerants may have different operating-pressures, flammability levels and jas
suich mixing these could hinder reclaimability or may cause an unknown safety hazard. An
unknown refrigerant already in a container shall not be vented to the atmosphere, but shall pe
identified and reclaimed, or shall be disposed of pfoperly.

22.103.7 Transportable storage containers, shall comply with the applicable transportatipn
refluirements 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
shiall 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 ends.
These devices shall)prevent refrigerant flow when the hose is not connected. Reinforced
rubber and reinforeed thermoplastic hoses supplied with the appliance shall be tested for the
refrigerant employed in normal use.

22.104.2~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 to be exposed|to
a efrigerant/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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