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PREFACE

This is the harmonized CSA Group and UL standard for Household and Similar Electrical Appliances —
Safety — Part 2-24: Particular Requirements for Refrigerating Appliances, Ice-Cream Appliances and Ice-
Makers. It is the third edition of CSA C22.2 No. 60335-2-24 and the third edition of UL 60335-2-24. This
edition of CSA C22.2 No. 60335-2-24 supersedes the previous edition published in 2017 as CAN/CSA-
C22.2 No. 60335-2-24 (adopted IEC 60335-2-24:2010+A1:2012). This edition of UL 60335-2-24
supersedes the previous edition(s) published on February 27, 2020.

This harmonized standard is based on IEC Publication 60335-2-24, Eighth Edition, Household and Similar
Electrical Appliances — Safety — Part 2-24: Particular Requirements for Refrigerating Appliar
Cream Appliances and Ice-Makers, issued September 2020. IEC 60335-2-24 is copyrighted.by,th

This harmonized Standard was prepared by CSA Group and Underwriters Laboratoties Inc.
efforts and support of the appliance manufacturing industry are gratefully acknowledged.

This sta

standard.

This Sta

hdard is considered suitable for use for conformity assessment wijthin the stated sco

the jurisdliction of the CSA Technical Committee on Consumer and Commercial Products and

Strategid

the CSA Technical Committee. This Standard was also feviewed and approved by UL's §
Technicgl Panel for Household Refrigerators and Freezers, STP 60335-2-24. This Standard

develope
Canada.

It has been published as a National Standard of Canada by CSA Group.

Application of Standard

Where r

bference is made to a specific. number of samples to be tested, the specified numbe

considered a minimum quantity.

Note: Alth

ugh the intended primary application of this standard is stated in its scope, it is important to note that it

responsibiljty of the users of the standard to judge its suitability for their particular purpose.

CSA C2
C22.2 N
are cont

P.2 No. 60335+2-24 is intended to be used in conjunction with the second edition of G
D. 60335-1. The requirements for refrigerating appliances, ice-cream appliances and ic
hined in thissPart 2 Standard and CAN/CSA-C22.2 No. 60335-1. Requirements of th

Standard, wheré stated, amend the requirements of CAN/CSA-C22.2 No. 60335-1. Where a
subclauge ofSCAN/CSA-C22.2 No. 60335-1 is not mentioned in CSA C22.2 No. 60335-

CAN/CS

ces, lce-
e |[EC.

UL). The

pe of the

hdard was reviewed by the CSA Subcommittee on Household)Appliances for Refrigeratjon under

the CSA

Steering Committee on Requirements for Electrical Safety, and has been formally approved by

tandards
has been

d in compliance with Standards Council of Canada requirements for National Stapdards of

I is to be

emains the

AN/CSA-
e makers
is Part 2
particular
P-24, the

A-C22.2 No. 60335-1 subclause applies.

UL 60335-2-24 is to be used in conjunction with the sixth edition of UL 60335-1. The requirements for
refrigerating appliances, ice-cream appliances and ice makers are contained in this Part 2 Standard and
UL 60335-1. Requirements of this Part 2 Standard, where stated, amend the requirements of UL 60335-1.
Where a particular subclause of UL 60335-1 is not mentioned in UL 60335-2-24, the UL 60335-1
subclause applies.

Level of

Harmonization

This standard adopts the IEC text with national differences.

This standard is published as an equivalent standard for CSA Group and UL.
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An equivalent standard is a standard that is substantially the same in technical content, except as follows:
Technical national differences are allowed for codes and governmental regulations as well as those
recognized as being in accordance with NAFTA Article 905, for example, because of fundamental climatic,
geographical, technological, or infrastructural factors, scientific justification, or the level of protection that
the country considers appropriate. Presentation is word for word except for editorial changes.

All national differences from the IEC text are included in the CSA Group and UL versions of the standard.
While the technical content is the same in each organization’s version, the format and presentation may
differ.

ReasonsTor Differences From IEC

National fifferences from the IEC are being added in order to address safety and regufatory dituations
present in the US and Canada.

Interpretations

The interpretation by the standards development organization of an identical or equivalent stgndard is
based on|the literal text to determine compliance with the standard in accordance with the procedurral rules
of the standards development organization. If more than one interpretation of the literal text as been
identified| a revision is to be proposed as soon as possible to*each of the standards deve¢lopment
organizafjons to more accurately reflect the intent.

IEC Copyright

For CSA| Group, the text, figures, and tables of International Electrotechnical Commission Pyblication
60335-2-P4, Household and Similar Electrical Appliances — Safety — Part 2-24: Particular Requirements
for Refrigerating Appliances, Ice-Cream Appliances and Ice-Makers, copyright 2020, are used in this
standard|with the consent of the International Electrotechnical Commission. The IEC Foreword and
Introductipon are not a part of the requirements of this standard but are included for information purposes
only.

These miaterials are subject to (copyright claims of IEC and UL. No part of this publication| may be
reproduced in any form, including an electronic retrieval system, without the prior written permissipn of UL.
All requests pertaining to thesHousehold and similar electrical appliances — Safety — Part 2-24: Rarticular
requirements for refrigerating appliances, ice-cream appliances and ice-makers 60335-2-24 Btandard
should bg submitted to,UL"
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60335-2-
24, Household and similar electrical appliances — Safety — Part 2-24: Particular requirements for
refrigerating appliances, ice-cream appliances and ice-makers, copyright 2020, are indicated by notations
(differences) and are presented in bold text. The national difference type is included in the body.

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

DR - These are National Differences based on the national regulatory requirements.

D1 - These are National Differences which are based on basic safety principles and| requirements,
eliminatipn of which would compromise safety for consumers and users of products.

D2 — These are National Differences from IEC requirements based on existing safety practicgs. These
requirenents reflect national safety practices, where empirical substantiation)(for the IEC of national
requiremnient) is not available or the text has not been included in the IEC standard.

DC - These are National Differences based on the component standards and will not be delefed until a
particulaf component standard is harmonized with the IEC componeént'standard.

DE - Thése are National Differences based on editorial comments or corrections.

Each nafional difference contains a description of what the national difference entails. Typically ¢gne of the
following words is used to explain how the text of the national difference is to be applied to the pase IEC
text:

D

ddition / Add - An addition entails adding a complete new numbered clause, subclause, table,
igure, or annex. Addition is not meantto include adding select words to the base IEC text

—=h

Jodification / Modify - A maodification is an altering of the existing base IEC text su¢h as the
ddition, replacement or deletion of certain words or the replacement of an entirg clause,
Libclause, table, figure, or annex of the base IEC text.

[

w]

eletion / Delete - A.deletion entails complete deletion of an entire numbered clause, spibclause,
ble, figure, or annex without any replacement text.

—
Q
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FOREWORD
INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES — SAFETY - Part 2—-24: Particular
requirements for refrigerating appliances, ice-cream appliances and ice-makers

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions
concerning standardization in the electrical and electronic fields. To thls end and in addltlon to other activities, IEC publishes
Internationgt-Standards—Fechnical-Spesifications—echnt A s (hereafter
referred tojas “IEC Publication(s)”). Thelr preparatlon is entrusted to technlcal committees; any IEC Natlonal Commlttee ihterested in
the subjec} dealt with may participate in this preparatory work. International, governmental and nongovernmental, 0fganizations
liaising with the IEC also participate in this preparation. IEC collaborates closely with the Internationah.Orgapization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The fornal decisions or agreements of IEC on technical matters express, as nearly as possible, an international cgnsensus of
opinion on fthe relevant subjects since each technical committee has representation from all interested-EC National Comrpittees.

3) IEC Puflications have the form of recommendations for international use and are accepted\by IEC National Commiftees in that
sense. Whlle all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC capnot be held
responsibl¢ for the way in which they are used or for any misinterpretation by any end user.

4) In order| to promote international uniformity, IEC National Committees undertake to apply IEC Publications transpaiently to the
maximum |extent possible in their national and regional publications. Any“divergence between any IEC Publicatipn and the
corresponding national or regional publication shall be clearly indicated in the\latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment services
and, in some areas, access to IEC marks of conformity. IEC is nhot responsible for any services carried out by ihdependent
certification bodies.

6) All userg should ensure that they have the latest edition-of'this publication.

7) No liability shall attach to IEC or its directors,, émployees, servants or agents including individual experts and meibers of its
technical jommittees and IEC National Committees for any personal injury, property damage or other damage of|any nature
whatsoeveyf, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, use of, or
reliance upon, this IEC Publication or any/6ther IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispengable for the
correct appglication of this publicdtion:

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent righ{s. IEC shall
not be held responsiblé€ foridentifying any or all such patent rights.

This parf of JEC 60335 has been prepared by subcommittee 61C: Safety of refrigeration applipnces for
household.and commercial use, of IEC Technical Committee 61: Safety of household and similar|electrical
appliances.

This eighth edition cancels and replaces the seventh edition published in 2010, Amendment 1:2012 and
Amendment 2:2017. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous edition:
— aligns the text with IEC 60335-1, Ed 5.2;

— some notes have been converted to normative text or deleted (4, 5.2, 5.7, 7.1, 7.6, 7.10, 7 2 19.1

19.101, 19.102, 20.101, 20.102, 20.103, 20.104, 21, 22.7, 22.33, 22.101, 22.102, 22.103, 22.107, 08
22.109, 30.1);
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— normative references and associated text have been updated (2, 22.108, 22.109, Table 102, Annex CC);

— definition of free space has been clarified (3.6.104);

— measurement of the input current of refrigerating appliances using inverter driven motor-compressors is
included (10.2);

— compatibility tests for winding insulation of motor-compressors used with different types of refrigerants
and oils have been introduced (22.9);

— requirements for inadvertent contact points between uncoated aluminium pipes and copper¢pipes have
been updated (22.111);

— testing pf accessible glass panels has been clarified (22.116);

— in refrigerating appliances, requirements for material encasing and in contactywith thermal ipsulation
have been introduced and consequential text has been deleted (22.117, 30.2,/30.2.101, Annex EB);

— requirements for motor running capacitors have been updated (24.5, 24.8);
— the locKed rotor test for fan motors has been clarified (Annex AA):

The text ¢f this International Standard is based on the following~documents:

FDIS Report on voting
61C/861/FDIS 61C/863/RVD

Full information on the voting for the approval of this International Standard can be found in the feport on
voting indicated in the above table.

This docyment has been drafted in.accordance with the ISO/IEC Directives, Part 2.

A list of |all parts of the (IEC 60335 series, under the general title Household and similar plectrical
appliancgs — Safety, can(be found on the IEC website.

This part|2 is to bexised in conjunction with the latest edition of IEC 60335-1 and its amendments. It was
established on the-basis of the fifth edition (2010) of that standard.

NOTE 1 WHheh.“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 refrigerating appliances, ice-cream appliances
and ice-makers.

When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies as far as is

reasonable. When this standard states “addition”, “modification” or “replacement”, the relevant text in Part

1 is to be adapted accordingly.
NOTE 2 The following numbering system is used:

— subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;
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— unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including those in a replaced
clause or subclause;

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

— requirements: in roman type;

— test specifications in: italic type;

— notes: in small roman type.

Words in bpld in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the associatpd noun are
also in bolq.

The committee has decided that the contents of this document will remain unchanged until thg stability
date indjcated on the IEC website under "http://webstore.iec.ch" in the data related to thg specific
document. At this date, the document will be

* reconfifmed,
« withdrawn,
* replaced by a revised edition, or

e amended.

NOTE 4 The attention of National Committees is drawn to.the fact that equipment manufacturers and testing organizations may need
a transitionfal period following publication of a new, amended or revised IEC publication in which to make products in accdrdance 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 mdnths or later than 36 months fremthe date of publication.

The following differences exist'in the countries indicated below.

—22.101 :| E12 and E17 lamp-holders are checked as specified for E14 and B15 lamp holders. E26 lamp holder is checked as
specified fgr E27 and B22.lamp holders (Japan).

—22.110 : For unsealed glass tube heaters, the temperature requirements are different (Japan).

—22.117: Qnly the first two dashed items in the first paragraph of the requirement are allowed (Australia and New Zealand).

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its contents.
Users should therefore print this document using a colour printer.

101DV D2 Modify the 8th paragraph after Item 9) and Note 1 of the Part 2 IEC Foreword by
replacing them with the following:

This Part 2-24 is intended to be used in conjunction with the CSA/UL harmonized standard
of the second edition of CAN/CSA-C22.2 No. 60335-1 and the sixth edition of UL 60335-1
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dated October 31, 2016. This harmonized standard is an adoption of IEC 60335-1,
Household and Similar Electrical Appliances — Safety — Part 1: General Requirements,
(Edition 5.1, Issued by the IEC April 2014.) All references in this Standard to IEC 60335-1
shall be replaced by reference to this CSA/UL harmonized standard.

102DV DE Modify the paragraph following Note 3 in the Part 2 IEC Foreword by replacing it
with the following:

Words in SMALL ROMAN CAPS in the text are defined in Clause 3. When a definition concerns

an adjective, the adjective and the associated noun are also in SMALL ROMAN CAPS,

t
1

The numbering system in the standard uses a space instead of-a comma to

03DV DE Modification by adding the following text at the end of the Part-21EC For¢

housands and uses a comma instead of a period to indicate a decimal point. For ¢
000 means 1,000 and 1,01 means 1.01.

word:

indicate
xample,
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its provisions is
entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such as
electrical, mechanical, thermal, fire and radiation of appliances when operated as in normal use taking into
account the manufacturer's instructions. It also covers abnormal situations that can be expected in
practice and takes into account the way in which electromagnetic phenomena can affect the safe
operation of appliances.

This stapdard takes into account the requirements of IEC 60364 as far as possible so.-thai there is
compatiljility with the wiring rules when the appliance is connected to the supply mains. Howevel, national
wiring rules may differ.

If an appliance within the scope of this standard also incorporates functions that are covered bl another
part 2 off [IEC 60335, the relevant part 2 is applied to each function separately,@s'far as is reaspnable. If
applicable, the influence of one function on the other is taken into account.

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

NOTE 1 This means that the technical committees responsible for the part 2 standards have determined that it is not necessary to
specify particular requirements for the appliance in question over and above the‘general requirements.

This stapdard is a product family standard dealing with\the safety of appliances and takes précedence
over horizontal and generic standards covering the sarme-subject.

NOTE 2 Hg¢rizontal and generic standards covering a hazard are not applicable since they have been taken into consideration when
developing the general and particular requirements for the tEC 60335 series of standards. For example, in the case of femperature
requirements for surfaces on many appliances, generic standards, such as ISO 13732-1 for hot surfaces, are not gpplicable in
addition to|Part 1 or part 2 standards.

An appliaince that complies with the text of this standard will not necessarily be considered to comply with
the safely principles of the standard.if, when examined and tested, it is found to have other features that
impair the level of safety covered\by these requirements.

An appliance employing materials or having forms of construction differing from those detailed in the
requirenients of this standard may be examined and tested according to the intent of the reqliirements
and, if found to be substantially equivalent, may be considered to comply with the standard.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -
Part 2-24: Particular requirements for refrigerating appliances, ice-
cream appliances and ice-makers

1 Scope

This clause of Part 1 is replaced by the following:

This Intefnational Standard deals with the safety of the following appliances, their RATED VOLTAGE |being not
more thgn 250 V for single-phase appliances, 480 V for other appliances and 24 VV DC for appliances
when bajtery operated:

— REFRIGERATING APPLIANCES for household and similar use;

— ICE-MAKERS incorporating a motor-compressor and ICE-MAKERS intended-to be incorporated [in frozen
food storage compartments;

— REFRIGERATING APPLIANCES and ICE-MAKERS for use in campingtouring caravans and boats fpr leisure
purposes.

These appliances may be operated from the mains, from.a separate battery or operated eithell from the
mains or{from a separate battery.

This standard also deals with the safety of ICE-CREAM APPLIANCES intended for household use, their RATED
VOLTAGE |being not more than 250 V for single-phase appliances and 480 V for other appliances.

It also deals with COMPRESSION-TYPE APPLIANCES for household and similar use, which use FIAMMABLE
REFRIGERANTS.

This standard does not cover\features of the construction and operation of those REFRIGERATING
APPLIANJES which are dealt with in other IEC standards.

REFRIGERATING APPLIANCES-not intended for normal household use but which nevertheless rhay be a
source of danger to the public, such as

— REFRIGERATING APPLIANCES used in staff kitchen areas in shops, offices and other working envirgnments,
— REFRIGERATING APPLIANCES used in farm houses and by clients in hotels, motels and other residential

type environments,

— REFRIG

— REFRIG

ERATING APPLIANCES used in bed and breakfast type environments, and

ERATING APPLIANCES used in catering and similar non-retail applications

are within the scope of this standard.

As far as is practicable, this standard deals with the common hazards presented by appliances that are
encountered by all persons in and around the home. However, in general, it does not take into account

— person

s (including children) whose
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* physical, sensory or mental capabilities or

* lack of experience and knowledge

prevents them from using the appliance safely without supervision or instruction;

— children playing with the appliance.

NOTE 1 Attention is drawn to the fact that

— for applian

—in many d
protection g

This stan
— applian
— applian

— applian
corrosive

— applian
— applian
— applian
— motor-g
— comme

— comms
motor-co

— profess|

f labour, the national water supply authorities and similar authorities.
dard does not apply to
Ces intended to be used in the open air;

Ces designed exclusively for industrial purposes;

or explosive atmosphere (dust, vapour or gas);

Ces incorporating a battery intended as a power supply for the refrigerating function;
Ces assembled on site by the installer;

Ces with remote motor-compressors;

ompressors (IEC 60335-2-34);

rcial dispensing appliances ‘and vending appliances (IEC 60335-2-75);

rcial refrigerating-appliances and ice-makers with an incorporated or remote refrigera
mpressor (IEC 60335-2-89);

onal ice-éream makers (IEC 60335-2-118).

1

DV:1 D2 Modification to add the following to Clause 1 of the Part 2:

ountries, additional requirements are specified by national health authorities, the national authorities_fespondible for the

ces intended to be used in locations where special conditions prevail, such as the presg¢nce of a

ht unit or

This part of UL/CSA 60335 applies to products that are intended to be installed or used in
accordance with

— CSA C22.1, Canadian Electrical Code, Part |, in Canada;

— NFPA 70, National Electrical Code, in the United States.

2 Norm

ative references

This clause of Part 1 is applicable except as follows.
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Addition:
IEC 60068-2-11:1981, Basic environmental testing procedures — Part 2-11: Tests — Test Ka: Salt mist
IEC 60079-1:2014, Explosive atmospheres — Part 1: Equipment protection by flameproof enclosures "d"

IEC 60079-7:2015, Explosive atmospheres — Part 7: Equipment protection by increased safety "e"
IEC 60079-7:2015/AMD1:2017"

' There exists a consolidated edition 5.1:2017 that includes edition 5 and its Amendment 1

IEC 60079-15:2017, Explosive atmospheres — Part 15: Equipment protection by type of protection "n"

IEC 602p2-1:2010, AC motor capacitors — Part 1: General — Performance, testing and rating|— Safety
requirements — Guidance for installation and operation
IEC 602%2-1:2010/AMD1:2013

IEC 60335-2-34:2012, Household and similar electrical appliances —\Safety — Part 2-34: Particular
requirements for motor-compressors
IEC 60335-2-34:2012/AMD1:2015
IEC 60335-2-34:2012/AMD2:20162

2 There ex|sts a consolidated edition 5.2:2016 that includes edition 5 and its’Amendment 1 and Amendment 2.

IEC 60598-1:2014, Luminaires — Part 1: General requirements and tests
IEC 60598-1:2014/AMD1:2017°3

3 There ex(sts a consolidated edition 8.1:2017 that includes edition 8 and its Amendment

IEC 606P5-11-3:2012, Fire hazard testing — Part 11-3: Test flames — 500 W flames — Appafatus and
confirmational test methods

IEC 60695-11-20:2015, Fire-hazard testing — Part 11-20: Test flames — 500 W flame test method

IEC 60730-2-6:2015,\Automatic electrical controls — Particular requirements for automatic |electrical
pressurd sensing controls including mechanical requirements
IEC 60730-2-6:2015/AMD1:20194

4 There eX|sts aconsolidated edition 3.1:2019 that includes edition 3 and its Amendment 1

IEC 60851-4:2016, Winding wires — Test methods — Part 4: Chemical properties
ISO 209:2007, Aluminium and aluminium alloys — Chemical composition

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

ISO 4126-2:2018, Safety devices for protection against excessive pressure — Part 2: Bursting disc safety
devices


https://ulnorm.com/api/?name=UL 60335-2-24 2022.pdf

22 CSA C22.2 No. 60335-2-24:22 ¢ UL 60335-2-24 JULY 29, 2022

ISO 5149-1:2014, Refrigerating systems and heat pumps — Safety and environmental requirements —
Part 1: Definitions, classification and selection criteria
ISO 5149-1:2014/AMD1:2015

ISO 7010:2019, Graphical symbols — Safety colours and safety signs — Registered safety signs
2DV.1 DC Modification to add the following to Clause 2 of the Part 2:

16 CFR Part 1500, Hazardous Substances and Articles; Administration and Enforcement
Regulations

NSI 297.1, Safety Glazing Materials Used In Buildings - Safety Perflrmance
pecifications and Methods of Test

SHRAE 15, Safety Standard for Refrigeration Systems
SHRAE 34, Designation and Safety Classification of Refrigerants

STM B344, Standard Specification for Drawn or Rolled Nickel-Chromium and Nickel-
hromium-Iron Alloys for Electrical Heating Elements

STM E162, Standard Test Method for Surface Flanmimability of Materials Using a|Radiant
eat Energy Source

STM B603, Standard Specification for Drawn or Rolled Iron-Chromium-Aluminum Alloys
for Electrical Heating Elements

GSA B52, Mechanical Refrigeration €ode

4SA C22.1, Canadian Electrical-Code, Part |

GSA C22.2 No. 0, General requirements — Canadian Electrical Code, Part Il
GSA C22.2 No. 0.3,5Test methods for electrical wires and cables
GAN/CSA-C22.2No. 0.17, Evaluation of properties of polymeric materials

GSA C22.2 No. 21, Cord sets and power-supply cords

GSA)C22.2 No. 197, PVC insulating tape

CSA C22.2 No. 198.1, Extruded insulating tubing
CSA C22.2 No. 2556, Wire and cable test methods

CAN/CSA-C22.2 No. 60335-1, Household and similar electrical appliances — Safety — Part 1:
General requirements

CAN/CSA-C22.2 No. 61058-1, Switches for appliances — Part 1: General requirements

IEC 60695-11-10, Fire hazard Testing — Part 11-10: Test Flames — 50 W horizontal and
vertical flame test methods
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UL 94, Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 224, Extruded Insulating Tubing

UL 510, Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape

UL 817, Cord Sets and Power-Supply Cords

UL 1441, Coated Electrical Sleeving

!

r

JL. 1581, Electrical Wire, Cables, and Flexible Cords
UL 1694, Tests for Flammability of Small Polymeric Component Materials

JL 60335-1, Household and Similar Electrical Appliances — Safety, — Part 1:
Requirements

UL 61058-1, Switches for Appliances — Part 1: General Requirements

Chemicals (GHS)

2DV.2 DC Modification to add the following to.Clause 2 of the Part 2 (US only):

6 CFR Part 1750, Devices to Permit the Opening of Household Refrigerator Doors

Inside

3 Terms and definitions

This clad

3.1 De

3.1.9 R
NORMAL

se of Part 1 is applicable.except as follows:
initions relatingto'physical characteristics

eplacement;
DPERATION

operation of the 'appliance under the following conditions from 3.1.9.101 to 3.1.9.104.

3.1.9.10

NORMAL

PERATION OF A REFRIGERATING APPLIANCE

General

United Nations GHS, Globally Harmonized System of-Classification and Labelling of

from the

operation at an ambient temperature in accordance with 5.7, empty, with the doors and lids closed. User-

adjustable temperature control devices which control the operation of the motor-compressor in
COMPRESSION-TYPE APPLIANCES are short-circuited or otherwise rendered inoperative

3.1.9.102
NORMAL OPERATION OF AN ICE-MAKER

operation at an ambient temperature in accordance with 5.7, with the supply water at a temperature of
15°C+2°C

3.1.9.103
NORMAL OPERATION OF AN INCORPORATED ICE-MAKER
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operation at the normal temperature of the frozen food storage compartment, with the supply water at a
temperature of 15°C £ 2 °C

3.1.9.104
NORMAL OPERATION OF AN ICE-CREAM APPLIANCE

operation of the appliance using the maximum quantity of the mixture of ingredients indicated in the
instructions; the mixture used being that which gives the most unfavourable results, the mixture being at
an initial temperature of 23 °C + 2 °C

3.5 Definitions relating to types of appliances

3.5.101
REFRIGERATING APPLIANCE

enclosed|thermally insulated appliance of suitable volume for household use, cooled by an incqrporated
device and having one or more compartments intended for the preservation of foodstuffs including cooling
of beverages

3.5.102
COMPRESBION-TYPE APPLIANCE

appliance in which refrigeration is effected by the vaporization at low pressure in a heat exchanger
(EVAPORATOR) of a liquid refrigerant, the vapour thus formed beingréstored to the original [state by
mechanigal compression at a higher pressure and subsequent:cooling in another heat exchanger
(CONDENSER)

3.5.103
ICE-MAKER

appliancg in which ice is made by freezing water by.a device consuming electrical energy and jhaving a
compartment for storing the ice

3.5.104
INCORPORATED ICE-MAKER
ICE-MAKER specially designed to be incorporated into a frozen food storage compartment and without

independent means for freezing water

3.5.105
ABSORPTIDN-TYPE APPLIANCE

appliancg in which refrigeration is effected by the evaporation in a heat exchanger (EVAPORATOR) ¢f a liquid
refrigerant, in the liquid(state, the resulting vapour being then absorbed by an absorbent medjum from
which it i$ subsequently-expelled at a higher partial vapour pressure by heating and liquefied by gooling in
another Heat exchanger (CONDENSER)

3.5.106
ICE-CREAM'APPLIANCE
COMPRESSTON-TYPE APPLIANCE WIICT IS USedto TTake ftce-cream

3.6 Definitions relating to parts of an appliance

3.6.101
HEATING SYSTEM

heating element with associated components such as timers, switches, THERMOSTATS and other controls

3.6.102
CONDENSER

heat exchanger in which, after compression, vaporized refrigerant is liquefied by losing heat to an external
cooling medium
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3.6.103
EVAPORATOR

heat exchanger in which, after pressure reduction, the liquid refrigerant is vaporized by absorbing heat
from the medium to be refrigerated

3.6.104
FREE SPACE

space with a volume exceeding 60 | where a child can be entrapped and which is accessible after opening
any door, lid or drawer and removing any DETACHABLE INTERNAL PART, including shelves, containers or
removable drawers which are themselves only accessible after opening any door or lid

In calcullating the volume, a space with any single dimension not exceeding 150 mm or any tw6)orthogonal
dimensigns, each of which do not exceed 200 mm, is ignored.

Note 1 to gntry: Evaluation of the ignored volume can be checked by applying a 150 mm + 0,5 mm diameter sphere or a|square with
200 = 0,5 mm side without appreciable force. The volume can be ignored if the sphere or square cannot/fit inside.

3.6.104DV DR Modification of Clause 3.6.104 of the Part 2 by replacing "60 I" with "$6,6 |
2 f))".

3.6.105
TRANSCRITICAL REFRIGERATION SYSTEM

refrigeration system where the pressure in the high pressuresside is above the pressure where the vapour
and liquifl states of the refrigerant can coexist in thermodynamic equilibrium

3.6.106
GAS COO|ER

heat exdhanger in which, after compression, the refrigerant is cooled down, by transferring heat to an
external pooling medium, without changing state

Note 1 to entry: A GAS COOLER is normally used"it-TRANSCRITICAL REFRIGERATION SYSTEMS.
3.7 Definitions relating to safety:.components

3.7.101
BURSTING DISC

disc or fqil which bursts at’a predetermined pressure to reduce a pressure in a refrigeration systemn

3.7.102
PRESSURE RELIEE DEVICE

pressurgd séensing device, intended to reduce pressure automatically when pressures within the
refrigeration’system exceed the setting pressure of the device

3.7.103DV DE Add the following definition to Clause 3.7 of the Part 2 as follows:

ACCESSORY

an optional electrical device, such as an INCORPORATED ICE-MAKER, intended for installation
in or connection to a refrigerator for the purpose of modifying or supplementing the
functions of the refrigerator. It can be factory installed or intended for installation by the
user or service personnel
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3.7.104DV DE Add the following definition to Clause 3.7 of the Part 2 as follows:
ELECTRICAL CONNECTION
the physical interface between two points in a circuit such as spade terminals, pin
terminals, micro switch contacts, relay contacts, timer contacts, crimped connections, and
connections that are welded or soldered
3.7.105DV DE Add the following definition to Clause 3.7 of the Part 2 as follows:
I
tEe parts of a refrigerator used in moving ice, including the motor, auger, ice/ucket, and
echanical parts used to move or modify ice
3.8 Defjnitions relating to miscellaneous matters
3.8.101
DESIGN PRESSURE
DP
gauge pressure that has been assigned to the high-pressure side“of a TRANSCRITICAL REFRIGERATION
SYSTEM
3.8.102
FLAMMABLUE REFRIGERANT
refrigerart with a flammability classification of A2L, A2 er A3 in accordance with ISO 817
Note 1 to eftry: For refrigerant blends which have more than eneflammability classification, the most unfavourable clasgification is
taken for th¢ purposes of this definition.

4 Genefal requirement

This clau

Addition:

.8.102DV DR Modification of Clause 3.8.102 of the Part 2 by replacing "ISO 817" wi
ASHRAE 34 or CSA B52".

5e of Part 1 is applicable except as follows.

The use :rf FLAMMABLE REFRIGERANTS involves additional hazards which are not associated with af

using no

-FLAMMABLE REFRIGERANTS.

th

pliances

This standard addresses the hazards due to ignition of leaked FLAMMABLE REFRIGERANT by potential
ignition sources associated with the appliance.

The hazard due to ignition of leaked FLAMMABLE REFRIGERANT by an external potential ignition source
associated with the environment in which the appliance is installed is compensated by the low probability
of ignition.

5 Gene

ral conditions for the tests

This clause of Part 1 is applicable except as follows.
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5.2 Addition:
At least one additional specially prepared sample is required for the tests of 22.107.

Unless the motor-compressor conforms to IEC 60335-2-34, at least one additional specially prepared
sample is required for the test of 19.1.

At least one additional sample of the fan motor, thermal motor protector combination may be required for
the test of 19.1.

The testpf 22.7 may be performed on separate samples.

Due to the potentially hazardous nature of the tests of 22.107, 22.108 and 22.109, special prgcautions
may neeq to be taken when performing the tests.

.2DV D2 Modification to add the following to Clause 5.2 of the Part 2:

he tests of Clauses 15 (except Clause 15.3), 21.103DV, 21.104DV, and 27, and th¢ tests of
he Annexes of this Standard may be performed on separate appliances.

5.3 Ad{lition:
Before slarting the tests,

— ICE-CREAM APPLIANCES are operated empty at RATED VOLTAGE for 1 h, or for the maximum setfing of an
incorporated timer, whichever is shorter;

— other JOMPRESSION-TYPE APPLIANCES shall-be operated at RATED VOLTAGE for at least 24 h, then| switched
off and I¢ft to stand for at least 12 h.

The testiof 11.102 is carried out immediately after the tests of Clause 13.
The testjof 15.105 is carriedout immediately after the test of 11.102.

The test$ of 15.101.1515.101.2, 15.103 and 15.104 are carried out immediately after the test of 1p.2.

5.4 Replacement:

Tests arg talrried out using each source of energy (electricity, gas or other fuel) in turn. Gas applignces are
supplied at the appropriate rated pressure.

Tests are additionally carried out with all combinations of energy sources supplied simultaneously unless
this is prevented by interlocking devices.

5.7 Addition:

For ICE-CREAM APPLIANCES, tests specified in Clauses 10, 11 and 13 are carried out at an ambient
temperature of 23 °C + 2 °C.

For other appliances, tests specified in Clauses 10, 11, 13 and Subclause 19.103 are carried out at an
ambient temperature of
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* 32 °C £ 1 °C on appliances of extended temperate (SN) and temperate (N) classes;
* 38 °C £ 1 °C on appliances of subtropical (ST) class;
* 43 °C £ 1 °C on appliances of tropical (T) class.

Before starting these tests, the appliance with the doors or lids open is brought to within 2 K of the ambient
temperature specified.

Appliances _classified for several climatic classes are tested at the ambient temperature relevant to the
highest climatic class.

Other tests are carried out at an ambient temperature of 20 °C £ 5 °C.

Steady cpnditions are considered to be established when three successive readings of the temperature,
taken at gpproximately 60 min intervals, at the same point of any operating cycle, do not differ|by more
than 1 K.

5.7DV D1 Modification of Clause 5.7 of the Part 2 by replacing the second paragraph and
three bulleted items as follows:

Hor other appliances, tests specified in Clauses 10,41, 13, and 19.103 are carried ¢ut at an
ambient temperature of 43 °C +1 °C (109,4 °F +1,8F).
5.8.1 Addition:

Appliancé¢s which can be battery operated arertested at the more unfavourable polarity when tHe supply
terminals|or terminations for the connection of the battery have no indication for polarity.

5.9 Addition:

Appliancés incorporating an, ICE-MAKER are tested with the ICE-MAKER operating to give the most
unfavourable results.

5.10 Addition:

For the tdsts of 22.107, 22.108 and 22.109, the appliance is empty and installed as outlined below:

BUILT-IN APRLIANCES are installed in accordance with the instructions for installation.

Other appliances are placed in a test enclosure, the walls enclosing the appliance as near to all its sides
and the top of the appliance as possible, unless the manufacturer indicates in the instructions for
installation that a free distance shall be observed from the walls or the ceiling, in which case this distance
is observed during the test.

NOTE 101 Commonly available fixing hardware, such as screws and bolts, need not be delivered with a fixed appliance.

5.101 Appliances which are constructed so that an ICE-MAKER may be incorporated are tested with the
intended ICE-MAKER.

5.102 COMPRESSION-TYPE APPLIANCES with HEATING SYSTEMS and Peltier-type appliances are tested as
COMBINED APPLIANCES.
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5.103 COMPRESSION-TYPE APPLIANCES which use FLAMMABLE REFRIGERANTS and which, according to the
instructions, may be used with other electrical appliances inside a food storage compartment are tested
with such recommended appliances incorporated and being operated as in normal use.

NOTE Examples of such electrical appliances are ice-cream makers and deodorizers.
6 Classification

This clause of Part 1 is applicable except as follows.

odification to replace Clause 6.1DV of the Part 1 with the following:

lass 0 and Class 0l appliances are not allowed.

.2DV D2 Modification by adding the following to Clause 6.2 of the Part 1:
ppliances or parts of appliances intended for outdoor use shall meet the requirements of
t least IPX4.
6.101 Appliances, other than ICE-CREAM APPLIANCES, shall bgl of one or more of the following climatic
classes:
— appliarnjces of extended temperate class (SN);
— applianjces of temperate class (N);

— appliarjces of subtropical class (ST);

— appliarjces of tropical class (T).

Compliahce is checked by inspéction.

NOTE Thejclimatic classes are-specified in IEC 62552-1:2015.
6.101DV D2 Delete Clause 6.101 of the Part 2:

This clause of the Part 2 is not applicable.

7 Marking and instructions

This clause of Part 1 is applicable except as follows.

7.1 Addition:

Appliances shall also be marked with

— the power input, in watts, of HEATING SYSTEMS, if greater than 100 W;

— the defrosting input, in watts, if greater than the input corresponding to the RATED POWER INPUT;
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— RATED POWER INPUT in watts or RATED CURRENT in amperes, except that COMPRESSION-TYPE APPLIANCES,
other than ICE-CREAM APPLIANCES, shall be marked with the RATED CURRENT in amperes;

—the letters SN, N, ST or T indicating the climatic class of the appliance;

— the maximum rated wattage of lamps, in watts (not applicable if the lamps can only be replaced by the
manufacturer or its service agent, together with a part of the appliance);

— the total mass of the refrigerant;

— for a single component refrigerant, at least one of the following:
* the chemical name;
« the chemical formula;

« the refrigerant number;

— for a blgnded refrigerant, at least one of the following:
« the chemical name and nominal proportion of each of the components;
* the chemical formula and nominal proportion of each of¢he Components;
« the refrigerant number and nominal proportion of each of the components;

« the refrigerant number of the refrigerant blend;

— the chemical name or refrigerant number of the principal component of the insulation blowing gal

@

Refrigerant numbers are given in ISO 817.

For COMARESSION-TYPE APPLIANCES; the defrosting power input in watts shall be marked separately if the
current corresponding to the defrasting power input is greater than the RATED CURRENT of the applignce.

Appliancgs which can be mains and battery operated shall be marked with the battery voltage.

Appliancés which can be battery operated shall be marked with the type of battery, distinguishing|between
rechargeable and non-rechargeable batteries, if necessary, unless the type is irrelevant for the ¢peration
of the appliance.

The meanps.provided for connection of any additional electrical supply shall be marked with the voltage and
nature of the supply.

Appliances having provision for an INCORPORATED ICE-MAKER shall be marked with the maximum power
input for an INCORPORATED ICE-MAKER, if greater than 100 W.

ICE-MAKERS without automatic water level control shall be marked with the maximum permissible water
level.

Appliances shall be marked with details of the source of supply other than electrical, if any.

For COMPRESSION-TYPE REFRIGERATING SYSTEMS, the appliance shall also be marked with the mass of the
refrigerant for each separate refrigerant circuit.
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COMPRESSION-TYPE APPLIANCES which use FLAMMABLE REFRIGERANTS shall be marked with the symbol ISO
7010 W021 (2019-07).

Appliances employing R-744 in a TRANSCRITICAL REFRIGERATION SYSTEM shall be marked with the
substance of the following:

WARNING: System contains refrigerant under high pressure. Do not tamper with the system. It
must be serviced by qualified persons only.

Appliances employing R-744 in a TRANSCRITICAL REFRIGERATION SYSTEM shall be marked with symbol ISO
7000-170442004-041-

.1DV.1 D2 Modification of Clause 7.1 of the Part 2 by deleting the fourth dashed’itgm of the
irst paragraph:

his item does not apply.

.1DV.2 D2 Modification of Clause 7.1 of the Part 2 by adding the following (US only):

o be identified as being manufactured within/a “consecutive 3-month peripd. This
nformation may be in code and shall be located on or near the nameplate. A date code
arking shall be such that it does not repeat in‘less than 10 years.

ppliances shall also be marked with the date of manufacture that will enable thEproduct

7.1DV.3 D2 Modification of Clause 7.1 of the Part 2 by adding the following:

If a manufacturer produces appliances at more than one factory, each unit shall have a
bermanent distinctive markingto identify it as the product of a particular factory.

7.1DV.4 DR Modification-of Clause 7.1 of the Part 2 by adding the following:

7.1DV.4.1 The following markings, or the equivalent, shall be provided and shall be
bermanent when a FLAMMABLE REFRIGERANT is used:

a) “DANGER - Risk of fire or explosion. Flammable refrigerant used. Do notjuse
mechanical devices to defrost refrigerator. Do not puncture refrigerant tubing." This
marking shall be located on or near any evaporator that can be contacted by the
user.

b) "DANGER - Risk of fire or explosion. Flammable refrigerant used. To be repaired
only by trained service personnel. Use only manufacturer-authorized service parts.
Any repair equipment used must be designed for flammable refrigerants. Follow all
manufacturer repair instructions. Do not puncture refrigerant tubing.” This marking
shall be located near the machine compartment.

c) "CAUTION - Risk of fire or explosion. Dispose of refrigerator properly in
accordance with the applicable federal or local regulations. Flammable refrigerant
used.” This marking shall be located on the exterior of the refrigerator.

d) "CAUTION - Risk of fire or explosion due to puncture of refrigerant tubing; follow
handling instructions carefully. Flammable refrigerant used." This marking shall be
located near all exposed refrigerant tubing.
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NOTE Wherever the word "CAUTION" is required, it may be substituted with the word "WARNING."

7.1DV.4.2 The markings of Clause 7.1DV.4.1 shall be in letters no less than 3,2-mm (1/8-in)

high, except for the signal words, “DANGER”, “WARNING”, and “CAUTION”, which
be no less than 5,0 mm (0,2 in) high and shall be in all capital letters.

Note: Letter height requirements are based on the height of capital letters.

7.1DV.4.3 For COMPRESSION-TYPE APPLIANCES which use FLAMMABLE REFRIGERANTS, the

shall

serviced shall be painted or colored red. This color shall be present at all places where

pected. In the case of a process tube on a compressor, the color mark shall exten

be
d at

Ieast 2,5 cm (1 in) from the compressor. The requirement for color marking is. waivef if the

arkings of clause 7.1DV.4.1(b) along with the symbol ISO 7010 W021 are yisible w
daining access to the process tube.

7.1DV.5 DR Modification of Clause 7.1 of the Part 2 by adding the following:

h

7.1DV.6 DR Modification of Clause 7.1 of the Part 2 by adding the following:

HRermanently connected equipment shall be;marked with the individual electrical Ig
inimum circuit ampacity, and the maximum current rating of the supply
vercurrent protection. The minimum-¢€ircuit ampacity is equal to 125 % of the

ppliances intended for outdoor use shall be marked with<‘Suitable for Outdoor Use”.

nile

b

ads, the
circuit
highest

otor, heater, or compressor currenfi\rating plus the sum of all other current rgtings of

ncurrent loads. The maximum ‘evercurrent protection is equal to 225 % of the
otor or compressor current rating plus the sum of all other current ratings of co
lpads.

highest
hcurrent
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7.6 Addition:

[Symbol IEC 60417-5005 (2002-10)] Plus; positive polarity

[Symbol IEC 60417-5006 (2002-10)] Minus; negative polarity

[Symbol ISO 7010 W021 (2019-07)] Warning; 'Risk of
flammable mater

N

su2198c

() ¢ [Symbol ISO 7000-1701 (2004-01)] Pressure

7.6DV.1 D2 Modification of Clause 7.6 of the Part 2 by adding the following:

Replace the ISO 7010-W021,symbol for “Warning; risk of fire/flammable materials’

Nations GHS and I1ISO 7010-W021 symbols as shown below:

fire/
als

with the

United Nations Global (Harmonized System (GHS) symbol or a combination of the United
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7.12 Addition:

The instructions for REFRIGERATING APPLIANCES and ICE-MAKERS for camping or similar use shall include the
substance of the following:

— suitable for camping use;

— the appliance may be connected to more than one source of energy (not applicable to appliances which
are intended to be supplied by electricity only);

— the appliance shall not be exposed to rain (not applicable to appliances with a degree of\protection
against hprmful ingress of water of at least IPX4).

The instrlictions for ICE-MAKERS not intended to be connected to the water supply shall-state the substance
of the follpwing warning:

WARNING: fill with potable water only.

For COMPRESSION-TYPE APPLIANCES which use FLAMMABLE REFRIGERANTS} the instructions shall include
informatign pertaining to the installation, handling, servicing and dispasalof the appliance.

The instrluctions for COMPRESSION-TYPE APPLIANCES that use FKAMMABLE REFRIGERANTS shall additionally
include the substance of the warnings listed below:

— WARNI|NG: Keep ventilation openings, in the appliance enclosure or in the built-in structure] clear of
obstructign.

— WARNING: Do not use mechanical devices ofother means to accelerate the defrosting process, other
than those recommended by the manufacturer.

— WARNING: Do not damage the refrigerant circuit. This warning is only applicable for appliarjces with
refrigerat|ng circuits which are accessible by the user.

— WARNING: Do not use eléegtrical appliances inside the food storage compartments of the appliance,
unless they are of the typefecommended by the manufacturer.

For appliances which-use flammable insulation blowing gases, the instructions shall include information
regarding disposaliefthe appliance.

The instrlictions for ICE-CREAM APPLIANCES shall include the ingredients and maximum quantity of|mixtures
that can hhe*used in the appliance.

The instructions shall state the substance of the following.

Do not store explosive substances such as aerosol cans with a flammable propellant in this
appliance.

If symbol ISO 7000-1701 (2004-01) is used, its meaning shall be explained.
The instructions shall include the substance of the following:

This appliance is intended to be used in household and similar applications such as
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— staff kitchen areas in shops, offices and other working environments;

— farm houses and by clients in hotels, motels and other residential type environments;

— bed and breakfast type environments;

— catering and similar non-retail applications.

If the manufacturer wants to limit the use of the appliance to less than the above, this has to be clearly
stated in the instructions.

If symbo| ISO 7010 W021 (2019-07) is used, its meaning shall be explained.

The insfructions for REFRIGERATING APPLIANCES and ICE-MAKERS shall include the “substang
following:

WARNING: When positioning the appliance, ensure the supply cord is not trapped or damaged.

WARNING: Do not locate multiple portable socket-outlets or portable.power supplies at the rg
appliancg.

7.12DV D2 Modification of Clause 7.12 of the Part 2.by adding the following:

the United Nations GHS red diamond flame symbol is used, its meaning
xplained.

e of the

ar of the

shall be

7.12.1 JAddition:

Instructigns shall include the method forreplacing illuminating lamps, if the lamps can be replaced by the
user.

For appliances designed for, incorporating ICE-MAKERS, the instructions shall include the typgs of ICE-

MAKERS yhich can be incorporated.

The insffuctions shall. include information on the installation of INCORPORATED ICE-MAKERS V

availablg as optional® accessories and intended to be installed by the user. If it is inter
INCORPORATED ICE-MAKERS are to be installed only by the manufacturer or its service agent, thi

stated.

The instituctionsforc
the following warning:

Vhich are

ded that
5 shall be

WARNING: Connect to potable water supply only.

The instructions for FIXED APPLIANCES shall include the substance of the following warning:

stance of

WARNING: To avoid a hazard due to instability of the appliance, it must be fixed in accordance with

the instructions.

In appliances employing R-744 in a TRANSCRITICAL REFRIGERATION SYSTEM, the instructions shall include
the substance of the following:
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7.12.4
This subdlause is also applicable to FIXED APPLIANCES.
7.14 Addition:

The heiglpt of the triangle in the symbol ISO 7010 W021 (2019-07) shall be at least 15 mm.

WARNING: The refrigeration system is under high pressure. Do not tamper with it. Contact
qualified service personal before disposal.

7.12.1DV D2 Modification of Clause 7.12.1 of the Part 2 by adding the following:

Accessories that involve the modification of or addition of electrical components to
circuits not powered by a LIMITED POWER SOURCE shall be provided with installation
instructions for installing line-voltage electrical accessories. These instructions shall be
provided on or with each accessory. A statement shall be included in the instructions
warning the installer that the refrigerator must be disconnected from the source of
include

ihformation regarding the refrigerators the accessory is designed to be used with.

odification:

The height of the letters used for the marking of the type of-flammable insulation blowing gas shall be at

least 40 mm.

7.15 Addition:

7.14DV D2 Modification of Clause 7.14 of the Part 2 by adding the following:

The height of the United Nations GHS red diamond flame symbol shall be at least 1$ mm.

The marKing of the maximum rated wattage of illuminating lamps that can be replaced by the usef shall be

easily disgcernible while the lamp is being replaced.

For COMPRESSION-TYPE APPLIANCES, the marking of the type of FLAMMABLE REFRIGERANT anfd of the
flammablg insulation_blowing gas, as well as the symbol ISO 7010 W021 (2019-07), shall be visipble when

gaining agcess to the motor-compressors.

For otherlappliances, the marking of the type of flammable insulation blowing gas shall be on thel external

enclosure:

7.101

7.15DV D2 Modification of Clause 7.15 of the Part 2 by replacing the second paragraph with
the following:

For COMPRESSION-TYPE APPLIANCES, the marking of the type of FLAMMABLE REFRIGERANT and of
the flammable insulation blowing gas, as well as the United Nations GHS red diamond
flame symbol, shall be visible when gaining access to the motor-compressors.

For appliances which can be battery operated, the supply terminals or terminations for

connections to the battery shall be clearly indicated by symbols.
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The positive terminal shall be indicated by symbol IEC 60417-5005 (2002-10) and the negative terminal by
symbol IEC 60417-5006 (2002-10).

Compliance is checked by inspection.
7.102DV D1 Addition of Clauses 7.102DV.1 and 7.102DV.2 to the Part 2:

7.102DV.1 A lock key shall be permanently marked with the word "CAUTION" and with the
following or equivalent statement: "To Prevent A Child From Being Entrapped, Keep Out Of
Reach Of Children And Not In The Vicinity Of Freezer (Or Refrigerator).”

7.102DV.2 A marking calling attention to the notice of Clause 7.102DV.1 shall be pIJced
over the key slot of the lock or immediately adjacent to it. This marking may'be‘renjovable.

7.103DV D1 Addition of the following clause to the Part 2:

A child entrapment warning statement shall be included in either the operating instructions
or in a use and care manual provided with each refrigerator and shall include the following
or equivalent wording:

WARNING: Risk of child entrapment. Before‘you throw away your old refrigerator or
freezer:

* Take off the doors.

* Leave the shelves in place so that children may not easily climb inside.

7.104DV D2 Addition of the following clause to the Part 2:

The appliance shall be visibly marked for proper operating CLEARANCES. This marking is not

equired for a BUILT-IN APPLIANCE or when the unit has been evaluated and tested with zero
CLEARANCES.

8 Protection against.access to live parts
This clayse of Rart 1 is applicable except as follows.

8.1.1 Modification:

Replace the second paragraph of the test specification by the following:

Lamps are not removed, provided that the appliance can be isolated from the supply by means of a plug or

an all-pole switch. However, during the insertion or removal of lamps, protection against contact with LIVE
PARTS of the lamp cap shall be ensured.

9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.
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10 Power input and current

This clause of Part 1 is applicable except as follows.

10.1  Modification:

Replace the third dashed item of the first paragraph of the test specification by the following:

— the appliance being operated under NORMAL OPERATION except that user adjustable temperature controls

are set to

give the lowest temperature.

Addition:

The pow|
incorpord

A repres
between
including

NOTE 101
the test.

10.2 Mg
Replace

— the app
are set to

Addition:

For REFR
for a peri
are excly
incorporg
averaged
30s.

NOTE 101

er input is considered to be stabilized when steady conditions are established or w
ted timer operates, whichever occurs first.

hen any

bntative period is one between the making and the breaking ofcthe temperature cntrol, or

the highest and lowest values of power input measured, excluding starting power
the power input of the INCORPORATED ICE-MAKER, if any.

'he power input of a defrosting system which is separately marked on thesappliance is not taken into considerd

dification:
he third dashed item of the first paragraph ofithe test specification by the following:

iance being operated under NORMAL OPERATION except that user adjustable temperature
give the lowest temperature.

GERATING APPLIANCES uSsing inverter driven motor-compressors, the appliance shall be
od of 6 h or the maximum setting of an incorporated timer, whichever is shorter. Defro
ded, if any. Other appliances are operated for a period of 1 h or the maximum sett
ted timer, whichever is shorter. Excluding starting current, the maximum value of the
over any 5smir period is obtained. The interval between current measurements shall ng

Btarting eurrent is considered to be excluded if the first current measurement is made approximately 1 min afte

nput but

tion during

controls

bperated
St cycles
hg of an
b current
t exceed

starting.

10.101 The power input of the defrosting system shall not deviate from the defrosting power input

marked o

n the appliance by more than the deviation shown in Table 1.

Compliance is checked by operating the appliance at RATED VOLTAGE and measuring the power input of the
defrosting system after the power input has stabilized.

10.102 The power input of any HEATING SYSTEM shall not deviate from the power input of these systems
marked on the appliance by more than the deviation shown in Table 1.

Compliance is checked by operating the appliance at RATED VOLTAGE and measuring the power input of the
HEATING SYSTEM after the power input has stabilized.
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10.103DV DR Addition of Clause 10.103DV to the Part 2:

For a cyclic ICE-MAKER, the marked current shall be based on the input current measured 5
min after the start of the third freezing cycle. With reference to the above, the harvest cycle
of some types of ICE-MAKERS imposes a load that is greater than the load measured
during the freezing cycle. The harvest cycle load need not be indicated on the nameplate of
the ICE-MAKER if it:

a) Does not exceed 125 % of the nameplate rating;
—b)yBoesnotoccurmore-thantwiceanmhour;and———

c) Is not more than 5 min in duration.

11 Heating

This clay

se of Part 1 is applicable except as follows.

11.1  Mpdification:

Complia
specifieg

If the wil
checked|

hce is checked by determining the temperature rise ,of the various parts under the (
in 11.2 to 11.7.

nding temperatures of motor-compressors exceed the values given in Table 101, com,
by the test of 11.101.

The windling temperatures of motor-compressors conforming to IEC 60335-2-34 (including its A

are notn

11.2 Rq

BUILT-IN A

heasured.

xceed 150 °C(302 °F).

bplacement:

PRLIANCES are installed in accordance with the instructions for installation.

onditions

bliance is

nnex AA)

1.1DV D2 Modification of Clause 11.1 of the Part 2 by adding the following after the last
$entence:

inding temperatures- of motor compressors are not required to be measured when the
ase housing temperature (with a thermocouple at the most unfavorable location)

does not

ICE-CREAM APPLIANCES are placed as near to the walls of the test corner as possible, unless the
manufacturer indicates in the instructions for use that a free distance shall be observed from the walls, in
which case this distance is observed during the test. If means of ventilation are supplied by the
manufacturer, they are mounted as intended.

Other appliances are placed in a test enclosure. The walls enclose the appliance as near to all its sides
and above as possible, unless the manufacturer indicates in the instructions for installation that a free
distance shall be observed from the walls or the ceiling, in which case this distance is observed during the

test.

Dull black painted plywood approximately 20 mm thick is used for the test corner, supports and installation
of BUILT-IN APPLIANCES and for the test enclosure for other appliances.


https://ulnorm.com/api/?name=UL 60335-2-24 2022.pdf

40

CSA C22.2 No. 60335-2-24:22 ¢ UL 60335-2-24 JULY 29, 2022

11.7 Replacement:

The appliance is operated until steady conditions are established.

11.8 Modification:

Replace the text above Table 3 by the following:

During the test, PROTECTIVE DEVICES other than self-resetting thermal motor-protectors for motor-
compressors_shall not operate. When steady conditions are established, self-resetting thermal motor-

protector,
During th
During th

For appli
the value

For appli
givenin 1

Addition:
For moto
— housing
— winding
shall not
For moto
— housing
— winding

— other p

5 for motor-compressors shall not operate.
e test, sealing compound, if any, shall not flow out.
e test, temperature rises are monitored continuously.

bnces of extended temperate (SN) or temperate (N) class, the temperature rises shall ng
5 given in Table 3.

hnces of subtropical (ST) or tropical (T) class, the temperatire rises shall not exceed th
able 3 reduced by 7 K.

-compressors not conforming to IEC 60335-2-34 (including its Annex AA), the temperaty
s of motor-compressors, and

s of motor-compressors

pxceed the values given in.Table 101.

-compressors conforming to IEC 60335-2-34 (including its Annex AA), the temperatures
s of motor-compressors,

s of motor-ecompressors, and

yether with the motor-compressor during the tests of IEC 60335-2-34 and its Annex AA

tested tog

are not measured.

t exceed

e values

res of

of their

arts.stich as its protection system and control system, and all other components that the been

The entry in Table 3 relating to the temperature rise of the external enclosure of MOTOR-OPERATED
APPLIANCES is applicable to all appliances covered by this standard. However, it is not applicable to those

parts of the external enclosure of the appliance that are,

— for BUILT-IN APPLIANCES, not ACCESSIBLE PARTS after installation in accordance with the instructions for
installation;

— for other appliances, on that part of the appliance that according to the instructions for installation is

intended

to be placed against a wall with a free distance not exceeding 75 mm.
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Table 101
Maximum temperatures for motor-compressors

Temperature
Part of the motor-compressor °c

Windings

Housing

with

— synthetic insulation 140

— cellulose insulation or the like 130

150

The temperature of ballast windings and their associated wiring shall not exceed the valties’sg
12.4 of IEC 60598-1:2014/AMD1:2017 when measured under the conditions stated.

11.101

60335-2
carried d
short cirq

The wing
The tem
11.102

Complia

The app
VOLTAGE.

— in the
layer of f

— in the

1.8DV D2 Modification of Clause 11.8 of the Part 2 by replacing the sixth paragrap
he following:

femperature rises shall not exceed the values given in Table'3 of the Part 1 reduce
If the temperatures of the windings of motor-compressors other than those complying
34 including its Annex AA are higher than the temperature limits given in Table 101, 1

ut again, the thermostat or similar control devicexbeing set at the lowest temperature
uit of the user-adjustable temperature control device removed.

ing temperatures are measured at the end.0f a running cycle.

peratures shall be not higher than thetémperature limits given in Table 101.
Any defrosting system shall not give rise to excessive temperatures.

nce is checked by the following test.

iance is supplied™at the most unfavourable voltage between 0,94 and 1,06 times fi

case of appliances where defrosting is manually controlled, until the evaporator is coat
rost;

ecified in

h with

H by 7 K.

with IEC
he test is
and the

he RATED

ed with a

until the

case of appliances where defrosting is automatically or semi-automatically controlled

EVAPORA

TOR IS coated with a layer of Trost; however, this layer shall be not thicker than that which

occurs in

normal use during the intervals between the successive automatic defrosting operations or, for the semi-
automatic defrosting, during the intervals between the defrosting operations recommended by the

manufac

turer, if any.

NOTE 1 One method of accumulation of frost for refrigerating appliances is given in Annex BB.

With the

defrosting system operating:

— for ABSORPTION-TYPE APPLIANCES and for COMPRESSION-TYPE APPLIANCES in which the defrosting system
can be energized with the rest of the appliance unenergized, the supply voltage is as specified in 11.4;

— for other COMPRESSION-TYPE APPLIANCES, the supply voltage is as specified in 11.6.
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NOTE 2 The defrosting system is regarded as being able to be energized separately if this can be done without the use of a TOOL.

If the defrosting time is controlled by an adjustable device, the device is set to the time recommended by
the manufacturer. If a control device is used which stops the defrosting at a given temperature or pressure,
the defrosting period is automatically terminated when the control operates.

For manually controlled defrosting, the test is continued until steady conditions are established; otherwise
the test is continued until the defrosting period is automatically terminated by a control device.

The temperatures of combustible materials and of electrical components liable to be affected by the

defrostingroperation are measured with thermocouples.

The temp

NOTE 3 Du

11.103
to excesg

Complian

HEATING S

— for ABS
can be er

— for othe

NOTE The
The test i

Tempera
of the HE

Tempera
12 Void

13 Leal

eratures and temperature rises shall not exceed the values given in 11.8.

ring the recovery period after defrosting, the thermal overload protector of the motor compressor,can operate.

HEATING SYSTEMS, other than defrosting systems, incorporated in an appliance shall not
ive temperatures.

ce is checked by the following test.

YSTEMS other than defrosting systems are energized as follows:

ORPTION-TYPE APPLIANCES and for COMPRESSION-TYPE APPLIANCES in which the HEATING
ergized with the rest of the appliance unenergized, the supply voltage is as specified in

r COMPRESSION-TYPE APPLIANCES, the supply*voltage is as specified in 11.6.

Hefrosting system is regarded as being able to e energized separately, if this can be done without the use of a
5 continued until steady conditions are established.

ure rises are measured by means of thermocouples fixed on the outside surface of the i
TING SYSTEMS.

ure rises shall fotexceed the values given in 11.8.

kage current and electric strength at operating temperature

give rise

SYSTEM
1.4;

TOOL.

nsulation

This clause of Part 1 is applicable except as follows.

13.1 Addition:

The test of 13.2 does not apply to battery circuits.

13.2 Modification:

Instead of the values specified for CLASS 0/ APPLIANCES and the various types of CLASS | APPLIANCES, the

following

values apply:
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— for CLASS 0/ APPLIANCES 0,75 mA;

— for CLASS | REFRIGERATING APPLIANCES

stationary CLASS | APPLIANCES;

— for other CLASS | APPLIANCES 1,5 mA.
13.3 Addition:
The test voltage specified in Table 4 for REINEQRCED INSULATION (s applied between separate ¢

battery o
14 Tra

This clay

15 Moisture resistance

This clay

15.2  Agdition:

Lamp co|

15.101

compartment shall be constructed so that such spillage does not affect their electrical insulation.

Complia
in15.2.

15.101.1
the disp

and bridge support.

All shelv|
is discon

The app
release
cabinet

peration and mains supply operation.
nsient overvoltages

se of Part 1 is applicable.

se of Part 1 is applicable except as follows.

vers are not removed.

Appliances subject to spillage of liquid from containers onto the inside walls of the g

nce is checked by the relevant tests.0f’15.101.1 and 15.101.2 using the spillage solution

The apparatus shown in-kigure 101 is filled with the spillage solution to the level of th
ncement block is suppofted just above the solution by means of any suitable release m

ps and containérs which can be removed without the use of a tool are removed and the
nected from the supply. Lamp covers are not removed.

bratus-is-supported with its base horizontal and so positioned and at such a height that
mechanism is operated, the solution is discharged over the back and side interior w4

the values specified for the various types of

jircuits for

abinet or

specified

e lip, and
pchanism

bppliance

when the
Ils of the

pr.compartment including any electrical components mounted thereon, in the most unfavourable

manner. The test is made only once with the apparatus in any one position, but the test may be repeated
as many times as necessary in different positions, provided that there is no residual solution on parts
wetted by a previous test.

Immediately after the test, the appliance shall withstand the electric strength test of 16.3 and inspection
shall show that there is no trace of the solution on insulation which could result in a reduction of

CLEARAN

CES and CREEPAGE DISTANCES below the values specified in Clause 29.

Furthermore, if the inspection shows that the solution is in contact with the defrost heating element or its
insulation, then the complete heating element shall withstand the test of 22.102.

15.101.2 A rectangular container having dimensions of 200 mm x 110 mm and a height of 50 mm is filled
with 0,5 | of the spillage solution.
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The container is positioned, with its longest side parallel to the wall to be tested, on the highest shelf on
which it will fit, the shelf shall have a clearance to the ceiling of the compartment of at least 130 mm. All
other shelves and containers which can be removed without the use of a tool are removed. Lamp covers
are not removed.

The appliance is disconnected from the supply and the solution in the vessel is discharged over the back
and side interior walls of the cabinet or compartment including any electrical components mounted
thereon, in the most unfavourable manner within a period of 2 s. The test is made only once with the
container in any one position, but the test may be repeated as many times as necessary in different
positions, provided that there is no residual solution on parts wetted by a previous test.

Immediately after the test, the appliance shall withstand the electric strength test of 16.3 and linspection

shall shdw that there is no trace of the solution on insulation which could result in~aJrediiction of
CLEARANGES and CREEPAGE DISTANCES below the values specified in Clause 29.

Furthermpre, if the inspection shows that the solution is in contact with the defrost heating elemgent or its
insulation], then the complete heating element shall withstand the test of 22.102;

15.102 RPppliances subject to spillage of liquid onto the top of the cabifnet-shall be constructefl so that
such spillage does not affect their electrical insulation.

Compliance is checked by the relevant tests of 15.103 and 15.104.-The spillage solution specified in 15.2
is used fgr the test of 15.103.

15.103 HAppliances, other than BUILT-IN APPLIANCES, ICE-MAKERS and ICE-CREAM APPLIANCES are tiffed at an
angle of up to 2° in relation to the position of normal use in the direction which is likely to be the most
unfavourable for this test. One half-litre of the spillage solution is poured uniformly over the top of the
appliancg in approximately 60 s at the most unfayourable place from a height of approximately 50|mm with
the contrgls in the on position and the appliance disconnected from the supply.

Immediately after the test, the appliancé.shall withstand the electric strength test of 16.3 and irjspection

shall shdw that there is no trace. of‘the solution on insulation which could result in a rediiction of
CLEARANGES and CREEPAGE DISTANCES below the values specified in Clause 29.

15.104 for ICE-MAKERS which are directly connected to the water supply, the container, or that pprt of the
appliance which serves as_the container, is filled with water as in normal use. The inlet valve is then held
open and the filling is continued for 1 min after the first evidence of overflow.

Where n¢ spillage~occurs due to operation of a device that prevents such spillage, the inlet valve is held
open for @ further’5 min following the operation of this device.

Immedia iAspection

shall show that there is no trace of water on msulatlon WhICh cou/d result ina reduct/on of CLEARANCES and
CREEPAGE DISTANCES below the values specified in Clause 29.

15.105 Operation of a defrosting system shall not affect the electrical insulation of defrost heating
elements.

Compliance is checked by the following test.

Immediately after the test of 11.102, the appliance shall withstand the electric strength test of 16.3 and
inspection shall show that there is no trace of water on insulation which could result in a reduction of
clearances and creepage distances below the values specified in Clause 29.
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Furthermore, if the inspection shows that water is in contact with the defrost heating element or its
insulation, then the apparatus shall withstand the test of 22.102.

15.106DV D1 Addition of Clause 15.106DV.1 to the Part 2:
15.106DV.1 Component washing test

15.106DV.1.1 A lampholder, switch, or other electrical component shall be located so that
leakage current resulting from cleaning in and around food storage compartments of a
refrigerator does not exceed 0,5 mA.

5.106DV.1.2 The appliance shall be isolated from the earth ground circuit by
isconnecting the PROTECTIVE EARTHING CONDUCTOR. The appliance shall be connectgd so
hat the component to be tested is on the ungrounded side of the supply. Control knobs,
uards, panels, food storage components, and similar components that are located in the
rea shall be cleaned, and components that are removable without the'ise of ToOL$ shall
e removed. Lamps shall be left in place.

5.106DV.1.3 The refrigerator shall be energized as indicated in Clause 5 and with the
efrigeration system not operating. The measurement circuitfor leakage current shall be as
hown in Clause 13 except that the leakage current is only measured at normal polgrity.

he meter used for measurement of leakage current shall have the characteristics fefined
n Clause 13. The meter shall be connected betweén'a metal backing on a cellulose sponge
nd the grounded conductor of the power supply.

5.106DV.1.4 The sponge shall be 40 mm by 75 mm by 125 mm (1-5/8 by 3 by 5 in), 1e
¢apable of retaining from 75 g to 100 g(2,6 oz to 3,5 oz) of solution, and have a metal
pbacking on one of the 75 mm by 125 mm (3 by 5 in) faces.

5.106DV.1.5 The sponge shall be saturated in a solution consisting of 10 ml (2 Thsgp) of
sodium bicarbonate and 4,5 g (0,16 oz) of chip soap or soap flakes, in 0,95 L (1 qt) ¢f water
at 25 £5 °C (77 %9 °F).

5.106DV.1.6 The saturated sponge shall be wiped six times with a pressure of 8,9 N to 13,4
N (2 to 3 Ibf) applied-to the metal-backed side, over the exposed mounting surfacesl,
including any operating devices of the electrical components. The sponge shall be
esaturated in the test cleaning solution after the third wipe.

5.106DV)1.7 The test shall be conducted with manually-operable switch contacts, jntegral

{o the'refrigerator, in the open and closed positions. An equal number of wipes shgll be
pplied at each position of the switch or control such that the total is six (three wipes at
.. i i . ... i itch).

15.107DV D1 Addition of Clause 15.107DV.1 to the Part 2:
15.107DV.1 Overflow test

15.107DV.1.1 Condensate disposal means, such as a pan, trough, or the like, shall be
constructed and located so that overflow will not wet uninsulated LIVE PARTS or result in a
reduction of CLEARANCES and CREEPAGE DISTANCES.
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16 Leakage current and electric strength
This clauge of Part 1 is applicable except as follows.

16.1

15.107DV.1.2 With reference to Clause 15.107DV.1.1, compliance is checked by the
following test. The condensate disposal means, such as a pan, trough, or the like, shall be
overflowed at a rate of 30 ml/s for a minimum of 30 s.

15.107DV.1.3 Immediately after the test in Clause 15.107DV.1.2, the appliance shall
withstand the electric strength test of Clause 16.3, and inspection shall show that there is

no trace of water on insulation which could result in a reduction of CLEARANCES and
CREEPAGE DISTANCES below the values specified in Clause 29.

15.107DV.1.4 For appliances which are directly connected to the water supply, a blocked

JLEARANCES and CREEPAGE DISTANCES.

15.107DV.1.5 With reference to Clause 15.107DV.1.4, compliance is checked by the
following test. The drain shall be blocked and be overflowed at a rate of 30'ml/s (1,0|0z/s)
for a minimum of 30 s.

15.107DV.1.6 Immediately after the test in Clause 15.107DV.1.5, the,appliance shall
withstand the electric strength test of Clause 16.3, and inspection shall show that there is

no trace of water on insulation which could result in a reduction of CLEARANCES and
JREEPAGE DISTANCES below the values specified in Clause 29;

—

5.107DV.1.7 For appliances which are directly connected to the water supply, any lpakage
'om a water line connection shall not result in the'wetting of uninsulated LIVE PART§ or in a
pduction of CLEARANCES and CREEPAGE DISTANCES:

= =h

5.107DV.1.8 With reference to Clause 15.107DV.1.7, compliance is checked by the
bllowing test. The water line connections shall be fully and/or partially disconnect‘j,d such
hat the leakage is directed toward electrical components. Flow water through the water

ibing for a minimum of 5 min. Water pressure shall be maintained at a gauge presgure of
75 kPa — 415 kPa (40 psi — 60 psi).

N) ~ = =h

15.107DV.1.9 Immediately after the test in Clause 15.107DV.1.8, the appliance shall
ithstand the electric strength test of Clause 16.3, and inspection shall show that there is

o trace of water ontinsulation which could result in a reduction of CLEARANCES and
REEPAGE DISTANCES below the values specified in Clause 29.

Addition:

The test of 16.2 does not apply to battery circuits.

16.2 Modification:

Instead of the values specified for CLASS 0/ APPLIANCES and the various types of CLASS | APPLIANCES, the
following values apply:
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— for CLASS 01 APPLIANCES 0,75 mA;
— for CLASS | REFRIGERATING APPLIANCES the values specified for the various types of
stationary CLASS | APPLIANCES;
— for other CLASS | APPLIANCES 1,5 mA.
16.3 Addition:

The test \/nlfngn Q'rmr‘ifinrl in Tabhle 7 for reinforced insulation is n,n'nlinrl hetween separate cjrcuits for

battery dperation and mains supply operation.

17 Ovarload protection of transformers and associated circuits
This clayse of Part 1 is applicable.

18 Endurance

This clayse of Part 1 is not applicable.

19 Abnormal operation

This clayse of Part 1 is applicable except as follows.

19.1  Adldition:

Subclauses 19.2 and 19.3 do not apply to HEATING SYSTEMS.

In additipn, fan motors and their thermal~motor-protectors, if any, are subjected to the test sfdecified in
Annex AA.

For any|given type of fan motor.and thermal motor-protection combination, this test is perfoqmed only
once.

Motor cdmpressors noticonforming to IEC 60335-2-34 are subjected to the tests specified in 19.101 and
19.102 of IEC 60335-2-34 and shall also conform to 19.104 of that standard.

For any given type of motor-compressor, this test is performed only once.

Fan motars-0f ICE-CREAM APPI IANCES are not subject fo the locked-rofor test of Annex AA

19.7 Addition:

Fan motors of ICE-CREAM APPLIANCES are tested for 5 min.

19.8 Addition:

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

19.13 Addition:


https://ulnorm.com/api/?name=UL 60335-2-24 2022.pdf

48 CSA C22.2 No. 60335-2-24:22 ¢ UL 60335-2-24 JULY 29, 2022

The temperature of the housing of motor-compressors other than those which comply with IEC 60335-2-
34 is determined at the end of the test period and shall not exceed 150 °C.

19.101 HEATING SYSTEMS shall be so dimensioned and located that there is no risk of fire even in the case
of abnormal operation.

Compliance is checked by inspection and the following test.

Doors and lids of the appliance are closed and the refrigerating system is switched off.

Any HEATING SYSTEM intended to be switched on and off by the user is switched on.
HEATING $YSTEMS are continuously energized at a voltage equal to 1,1 times their WORKING YOLTAGE, until
steady conditions are established. If there is more than one HEATING SYSTEM, they are operated each in
turn, unligss failure of a single component will cause two or more to operate together, lih which gase they
are testedl in combination.

NOTE It cap be necessary to short-circuit one or more components which operate during NORMAL OPERATION in order to ensure
that the HEATING SYSTEMS are continuously energized.

SELF-RESETTING THERMAL CUT-OUTS are short-circuited unless they comply with 24.1.4, the nydmber of
cycles of pperation being 100 000.

The refrigerating system is not switched off if this prevents the HEATING SYSTEM from operating.
During and after the test, the appliance shall comply with.19.13.

19.102 |CE-MAKERS and ICE-CREAM APPLIANCES shall be constructed so that they shall not causq any risk
of fire, mgchanical hazard or electric shock evenin the case of abnormal operation.

Compliarice is checked by applying any defect which may be expected in normal use, while the ICE-MAKER,
INCORPORATED ICE-MAKER Or ICE-CREAMNAPPLIANCE is operated under NORMAL OPERATION at RATED VOLTAGE.

Only onelfault condition is reprodueced at a time and the tests are made consecutively.
The tests|are made with the tap-closed or opened, whichever gives the more unfavourable result.

Components complying ‘with the relevant IEC standard are not open-circuited or shortcircuited, |provided
the apprdpriate standard covers the conditions which occur in the appliance.

Water leviel switches complying with IEC 61058-1 are not short-circuited during these tests.

During thetests, ttetermperatures of e WiTTtiTTgs Of e TCE-MARER, INCORPORATED TCE-MAKER, TCE-CREAM
APPLIANCE or of the appliance incorporating the ICE-MAKER shall not exceed the values given in Table 8.

During and after the tests, the appliance shall comply with 19.13.

NOTE 1 Examples of fault conditions are:

— timer stopping in any position;

— disconnection and reconnection of one or more phases of the supply during any part of the programme;
— open-circuiting or short-circuiting of components, thermal controls are not short-circuited;

— failure of a magnetic valve;
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— operation

with an empty container.

NOTE 2 In general, tests are limited to those cases which can be expected to give the most unfavourable results.

NOTE 3 Th

e test during which the automatic filling device is held open has already been made during the test of 15.104.

19.102DV.1 D2 Modification of Clause 19.102 by replacing “IEC standard” with “UL and
CSA standards” in the fourth paragraph.

Ind CAN/CSA-C22.2 No. 61058-1" in the fifth paragraph.

19.103
mechani
operateg

Complia

The app
under N

During th
which re
applianc
During a
19.104

Complia
switched

most unf

The com
the mant

If an inc
varied uf

Appliances intended for camping and similar use shall be constructed sa that the ri
cal hazard or electric shock is obviated as far as is practicable in the event of the applia
whilst inclined.

hce is checked by the following test.

iance is placed on a support inclined by 5° in the most tinfavourable position and is
RMAL OPERATION at RATED VOLTAGE until steady conditiohs are established.

e test, NON-SELF-RESETTING THERMAL CUT-OUTS whi€h are accessible only with the aid o
quire the replacement of a part shall not operate and no ignitable gas shall accumul

a)

.

hd after the test, the appliance shall comply with 19.13.
llluminating equipment shall notccause a hazard under abnormal operating conditions.

ce is checked by the following test, for which the appliance is empty, the refrigerating
off or rendered inoperative, with the lamp circuit remaining operable, and doors or lids
avourable open position or closed, whichever is the more onerous.

plete illuminating)equipment including its protective cover, fitted with a lamp as recomm
ifacturer, is<operated for 12 h at 1,06 times the RATED VOLTAGE.

andescent lamp does not attain the maximum rated wattage at RATED VOLTAGE, the
tilthe. maximum rated wattage is reached and is then increased to 1,06 times this voltag|

1058-1

5k of fire,

ce being

operated

f a tool or
hte in the

System is
are in the

ended by

oltage is

al

-

llluminating equipment having discharge lamps is operated under the fault conditions specified in items a),
d) and e) of 12.5.1 of IEC 60598-1:2014/AMD1:2017, the appliance being supplied at RATED VOLTAGE until
temperature stabilization of the measured parts

During and after the test, the appliance shall comply with 19.13.

The temperatures of ballast windings and their associated wiring shall not exceed the values specified in
12.5 of IEC 60598-1:2014/AMD1:2017 when measured under the conditions specified.

19.105 Appliances intended for battery operation and having the polarity marked on or adjacent to the
terminals or terminations shall be constructed so that the risk of fire, mechanical hazard or electric shock is

obviated

in the event of an inverted polarity connection.
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Compliance is checked by operating the appliance under the conditions specified in Clause 11 but with a
fully charged 70 Ah battery connected with reversed polatrity.

During and after the test, the appliance shall comply with 19.13.

20 Stability and mechanical hazards

This clause of Part 1 is applicable except as follows.

20.1

Modification:

Instead of the requirement, the following applies:

ICE-CREAM APPLIANCES shall have adequate stability.

20.101

Raragraph:

CGlause 101.DVA.1 shall be applied for assessment of mechanical hazards.

0.2DV.2 D1 Modification of Clause 20.2 of the Part-1to add the following after the f
aragraph:

or openings with a minor dimension equal to or greater than 34,9 mm (1
ompliance shall be checked by inspection and by applying the test probes
101.DVA with a force of 11,1 N (2,5 .Ib). The probes shall be rotated or anglec

the probe configuration shall be.changed after the probe has been inserted thrg
pening. See Annex 101.DVF.

appliance is provided by an epen door, the door shall be designed to provide support.

This requirement does.not’apply to BUILT-IN APPLIANCES.

Compliance is chiecked by inspection and by the tests of 20.102, 20.103 and 20.104, which are ca
after the lempty-appliance has been disconnected from the supply, placed on a horizontal sup
levelled in_aceordance with the instructions for installation, with castors and rollers, if any, or

adusted totha maot ynfavniirahla nacitinn  CIvEND ADRDIIANAES haovina A hajicaht Avenadinae 4
lj to—tho—mostunfavotrablo—position—FIXEDARPLIANCES—having—a—height-oxceeding—1

20.2DV.1 D1 Modification of Clause 20.2 of the Part 1 to add the following after the first

burth

3/8 in),
Annex
to any

ossible position before, during, or:after insertion through the opening, and if negessary,

ugh the

REFRIGERATING APPLIANCES and ICE-MAKERS shall have adequate stability. If stability of the

rried out
port and
ented or

m are

installed in accordance with the instructions for installation.

FIXED APPLIANCES with a height not exceeding 1,3 m are tested as free-standing appliances.

During these tests, the appliance shall not tilt by more than 2° from the horizontal position and, after the
tests, compliance with Clauses 8, 16 and 29 shall not be impaired.

20.101DV D1 Modification of Clauses 20.101 to 20.104 by replacing them with Clauses

20.101DV.1 and 20.101DV.2:

20.101DV.1 A refrigerator shall be stable when tested in accordance with Clause

20.101DV.2. This requirement does not apply to BUILT-IN APPLIANCES and refrigerators where
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both the width and depth dimensions of the supporting base are greater than the height of
the refrigerator.

20.101DV.2 The refrigerator shall be supported by the legs, leveling screws, rollers, or the
like, provided in the base of the unit, and installed in accordance with the manufacturer’s
instructions. Plumbing or conduit connections shall not be relied on for the purpose of the
test. The refrigerator shall not overturn under the conditions specified in Items a) and b):

a) An empty refrigerator, with doors, covers, and panels closed, shall be placed on a
plane surface inclined at an angle of 10° from the horizontal. Accessories that are
se-installod. Swivel-type-casters, if any,
shall be oriented so that the tendency to overturn is maximum. The refrigerdtor shall
be restrained if necessary to prevent it from sliding or rolling. Or an empty
refrigerator, with accessories installed, that has a mass of 22,7 kg (50 |bs) of more
shall be placed on a horizontal surface. If leveling screws are provided, they| shall be
adjusted equally to raise the refrigerator to the maximum adjustable level, but not
more than 25,4 mm (1 in) above floor level. The refrigerator shdll be restrainged, if
necessary, to prevent it from sliding or rolling. The refrigerator shall be loadpd with
one-third of the total food-storage load determined in accordance with Clause
21.103DV.1.6. This load shall be distributed over each food-supporting component
and located approximately at the center of the compohent. If swivel-type casters are
provided, they shall be oriented so that the tendency to overturn is maximum. All
doors shall be closed. A force equal to one-fifth the weight of the empty refr(gerator,
but not more than 222,5 N (50 Ibf) shall be_applied horizontally at the vertica
centerline of any side of the refrigerator at the highest point, not to exceed 1,5 m (5
ft) above floor level; and

b) An empty refrigerator, with accessories installed, that has a mass of 22,7 kg (50
Ibs) or more shall be placed on\a horizontal surface. If leveling screws are provided,
they shall be adjusted equally;to raise the refrigerator to the maximum adjustable
level, but not more than 25;4'mm (1 in) above floor level. The refrigerator shall be
restrained, if necessary,'to prevent it from sliding or rolling. The refrigerator|shall be
loaded with one-third'of the total food-storage load determined in accordang¢e with
Clause 21.103DV-1.6. This load shall be distributed over each food-supporting
component and located approximately at the center of the component. If swjvel-type
casters are provided, they shall be oriented so that the tendency to overturn is
maximum A*force equal to one-fifth the weight of the empty refrigerator, but not
more than 222,5 N (50 Ibf), shall be applied vertically downward at the edge ¢f the
widest exterior door farthest from the hinges, with the door opened at an angle of
90240 the cabinet. All other doors shall be closed. Shelves, drawers, and other food
storage components shall be in their normal storage position. This test shall not be
conducted on chest-type units.

20.102 Appliances provided with doors shall be subjected to the following test.

Unless otherwise specified in this standard, all door shelves, other than those which are specifically
designed for storing eggs, shall be loaded using cylindrical weights having a diameter of 80 mm and a
mass of 0,5 kg.

If egg racks can be removed, the relevant shelf is not considered to be specifically designed for storing
eggs.
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As many weights as possible are placed horizontally on the door shelves starting as far as possible from
the hinge and touching each other along the shelf, even if extended beyond the edge of the shelf, except
for a space less than 80 mm wide at the end of the shelf.

Three of these weights are placed in each position on those shelves where the free height above the shelf
is 340 mm or higher, two weights in each position on those shelves where the free height above the shelf
is between 170 mm and 340 mm and one weight in each position where the free height above the shelf is
less than 170 mm. Shelves that can be adjusted to different positions by the user are placed in the position
which will give the most unfavourable results.

If the shellf75To0 narrow to accommoaate the weights lying flat, the weights may overhang tne_sthelf or be
tipped up

Liquid coptainers located on the door are filled with a quantity of water to their full mark\er, in thelabsence
of a full mark, are completely filled.

For appliances with only one door, this is opened through an angle of approximately 90° and a weight of
2,3 kg is placed 40 mm from the edge farthest from the hinge on top of the doer.

For applignces with more than one door, any two doors, in the most unfayrourable combination, ar¢ opened
through gn angle of approximately 90°. The shelves of closed doors.are not loaded. A weight of|2,3 kg is
placed 40 mm from the edge farthest from the hinge on top of one of the open doors, chosen so gs to give
the most pnerous test conditions.

The test |s repeated with the door or doors opened through an angle of approximately 180° or tq the limit
of the dogr stop, whichever results in the smaller angle, of opening.

Where agpliances are provided with reversible deors, the test with the doors open to 180° or to the limit of
the door stop, is repeated with the doors hingéd on the other side in accordance with the instrctions, if
this will gjve a more unfavourable result.

20.103 Appliances provided with sliding drawers inside food storage compartments are subjected to the
following [test.

Each dralver is loaded with-a uniformly distributed load/unit storage volume of the drawer of 0,5 kg/I.

Unit storgge volume is\the geometric volume of the drawer taking into account the free height of the space
above the drawer,

In appliahces provided with up to three sliding drawers within food storage compartments, one of the
drawers, |selected to give the most unfavourable result, is pulled to the most onerous out position or to its
stops, if fitted, with the appropriate door opened through an angle of approximately 90°.

In appliances provided with more than three sliding drawers within food storage compartments, two non-
adjacent drawers, selected to give the most unfavourable result, are pulled to their most onerous out
position or to their stops, if fitted, with any doors necessary to gain access to the drawers opened through
an angle of approximately 90°.

The door shelves on opened doors are loaded in accordance with 20.102

20.104 Appliances provided with sliding drawers accessible without opening a door are subjected to the
following test.
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Each sliding drawer accessible without opening a door is loaded with a uniformly distributed load/unit
storage volume of the compartments of 0,5 kg/I.

Unit storage volume is the geometric volume of the drawer taking into account the free height of the space
above the drawer.

One drawer, selected to give the most unfavourable result is pulled to its most onerous out position or to its
stops, if fitted, and a weight of 23 kg is gently applied to or suspended from the centre of the drawer.

If the appliance also is provided with a door or doors, unless otherwise specified, the door shelves are
loaded ajs specified in 20.102.

For applfances with only one door, this is opened through an angle of approximately 90%\and a|weight of
2,3 kg is|placed 40 mm from the edge farthest from the hinge on top of the door.

For applfances with more than one door, any two doors, in the most unfavourable.combination, are opened
through &n angle of approximately 90°. The shelves of closed doors are notloaded. A weight of 2,3 kg is
placed 40 mm from the edge farthest from the hinge on top of one of the opén-doors, chosen so gs to give
the mostlonerous test conditions.

0.105DV D1 Addition of the following clause to the Part.2:

e dispensers shall be desighed and constructéd/such that in normal use pieces are not
roken off and dispensed along with the ice..Compliance shall be checked by the tests of
nnex 101.DVB.

0.106DV D1 Addition of the following clause to the Part 2:

orizontally-hinged doors that) provide access to the food storage compartmgent(s) of
hest-type units shall be counterweighted, spring loaded, or provided with an automatic
tch to retain them in the-open position. Action members, such as springs and latches,
hall be enclosed or guarded.

20.107DV D1, Addition of the following clause to the Part 2:

The hinges of a horizontally swinging exterior refrigerator door shall not separate|from the
¢abinet.or door when tested in accordance with Annex 101.DVC.

21 Mechanical strength
This clause of Part 1 is applicable except as follows.
21.1  Modification:

Covers of lamps within the appliance are considered likely to be damaged in normal use. Lamps are not
tested.

Addition:
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For ACCESSIBLE GLASS PANELS, the impact energy is 1,00 J £ 0,05 J.

21.1DV.2 D1 Modification of Clause 21.1DV.2 of the Part 1 by adding the following:

The impact energy shall be 6,8 J (5 ft-1bf) for enclosures of uninsulated LIVE PARTS that are
not protected within the confines of the refrigerator.

For nonmetallic enclosures used within a freezer compartment, samples shall be subjected
to a temperature of minus 18 °C 1,4 °C (0 £2,5 °F) for a period of 3 h and impacted while

still cold.

21.101

Compliance is checked by the following test.

The appl
onto a so

The appl

Appliances for camping or similar use shall withstand the effects of dropping and‘vibratio

ance is placed on a horizontal wooden panel which is dropped 50 times from a height ¢
id base of wood.

ance is then fastened in its normal position of use to a vjbration-generator by means

-

f 50 mm

pof straps

around the enclosure. The type of vibration is sinusoidal, the direction is vertical and the seveyity is as
follows:

— duration 30 min;

— amplitde 0,35 mm;

— sweeq frequency range 10 Hz, 55 Hz, 10 Hz;

— sweef rate approximately one octave per minute.
After the ltest, the appliance shall show-no damage affecting safety; in particular, no connectiong or parts

the loose
21.102

Complian
attempt t

The sph€

hing of which may impair-safety shall have loosened.
|_amps shall be protected against mechanical shocks.

ce is checked by applying a 75 mm + 0,5 mm diameter sphere without appreciable fo
 touch theslamp with the lamp cover in place.

re shalf'not touch the lamp.

rce in an

1.102DV D2z Modirication of Clause 21.102 In the FPart Z by replacing "Lamps™ with

lamps” in the first paragraph.

21.103DV D1 Addition of Clause 21.103DV.1 to the Part 2:

21.103DV.1 Shelf and drawer impact and static load

‘Glass

21.103DV.1.1 A food storage component shall remain in position and comply with Clause

21.103DV.1.5 after being subjected to three impacts from a spherical shaped bag filled with
No. 9 to No. 6 (2 — 2,8 mm diameter) lead or steel shot dropped in the center of the
component under the following conditions:
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a) The release from a height of 101,6 mm (4 in) as measured from the bottom of a
bag containing lead or steel shot equal to one-half the mass of the test load
specified by Clause 21.103DV.1.6 and not exceeding 10 kg (22 Ibs); or

b) When the maximum loading height of the component is less than 254 mm (10 in),
the bag of lead or steel shot shall be released from a height equal to the maximum
loading height minus 152,4 mm (6 in).

21.103DV.1.2 This requirement does not apply to refrigerators having a storage capacity of
601 (2,1 ft’) or less.

1.103DV.1.3 This requirement does not apply to food storage components in chesL-type
nits.

1.103DV.1.4 This requirement does not apply to a cover that forms a shelf over a drawer,
r a drawer that has a CLEARANCE of 50,8 mm (2 in) or less from a compartment botom
elow it.

1.103DV.1.5 A food storage compartment shall remain in position and retain the tgst load
escribed in Clause 21.103DV.1.6 applied for 1 h.

1.103DV.1.6 The test load shall consist of the maximum number of solid steel cylinders,
ach with a mass of 1 kg (2,2 Ibs) with a diameter.of 80 mm (3,15 in), that can be pldced in a
ingle tier, axis vertical, on the food storage component without overhanging the front

dge of the component; when the loading height is less than 150 mm (5,9 in), cylinder
eight may be reduced to 500 g (1,1 Ib). Equivalent loading means are not prohibited.

1.103DV.1.7 When shelving does not:accommodate cylinders as identified in Clause
1.103DV.1.6, the diameter may be reduced in increments of 5 mm (0,197 in); howeyer, the
ass must be retained.

1.103DV.1.8 When more than one food storage component is supported by a bracket, rail,
r pilaster, the assembly shall remain in position when all support components are
imultaneously loaded. Adjustable food storage components shall be equally spaded
uring this test.

1.103DV.1.9.The tests in Clauses 21.103DV.1.1 and 21.103DV.1.5 shall be conductgd with
he most unfavorable arrangement or removal of food-storage components. Any fgod-
torage'component or its structural support parts that are located in a freezer compartment
nd constructed of polymeric materials shall be subjected to a temperature of minlis 18 °C
1,4°C (0 £2,5 °F) for a period of 24 h and tested while still cold.

21.104DV D1 Addition of Clause 21.104DV.1 to the Part 2:
21.104DV.1 Component restraint

21.104DV.1.1 A slide-out food storage component shall be retained by its supporting
means when a horizontal pull force equal to the weight of the component loaded in
accordance with Clause 21.103DV.1.6 and not greater than 133 N (30 Ibs) force is applied at
the center of the leading edge. The food storage component shall be loaded in accordance
with Clause 21.103DV.1.6 during this test.

21.104DV.1.2 The types of components specified in Iltems a) to e) need not be restrained:
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22 Conptruction

This clau

22.6 Addition:

THERMOS

EVAPORATOR unless they are adequately protected against.condensation on cold surfaces and ag
effect of water formed during the defrosting process.

NOTE 101

22.7 Rqgplacement:

COMPRES

FLAMMABLUE REFRIGERANTS shall withstand

— a gaugg pressure of 3,5 times.the saturated vapour pressure of the refrigerant at 70 °C for parts

to the hig

—agaug
only to lo

NOTE Spegific:canstructional requirements of appliances with a protected cooling system are given in 22.107.

a) A pan, tray, or similar container that rests freely on a shelf or on the storage

compartment bottom;

b) a component that when loaded as specified in Clause 21.103DV.1.6 has a mass

not exceeding 4,5 kg (10 Ibs);

c) A shelf or container located so that the bottom of the shelf or container is
more than 508 mm (20 in) above the floor, with levelers, if provided, adjusted

not
to raise

the refrigerator to its maximum elevation above the floor but not more than 25,4 mm

(1 in);

d) A condensate tray not exceeding a 76,2-mm (3-in) depth or not intended-fqg
storage; and

e) Food storage components in refrigerators having a storage capacity’of 60
ft%) or less.

e of Part 1 is applicable except as follows.

TATS, with the exception of their thermosensitive parts, shall not be in contact

A\ttention is drawn to the fact that fluids can flow aleng“parts such as stems and tubes of thermostats.

SION-TYPE APPLIANCES, including protective enclosures of a protected cooling syste

h-side pressure during normal operation;

b pressure-06f-5 times the saturated vapour pressure of the refrigerant at 20 °C for parts
W-side pressure during normal operation.

r food

1(2,1

with the
ainst the

m, using

exposed

exposed

Compliance is checked by the following test.

The appropriate part of the appliance under test is subjected to a pressure that is gradually increased
hydraulically until the required test pressure is reached. This pressure is maintained for 1 min. The part
under test shall show no leakage.

The test is not carried out on motor-compressors complying with IEC 60335-2-34.

22.9 Addition:

For the types of refrigerant and types of oil for which the motor-compressor is intended to be used,
compliance of winding wire insulation shall be checked by the tests detailed in Annex BB of IEC 60335-2-
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34:2012/AMD1:2015 or for motor-compressors that do not use oil by test 16 in IEC 60851-4 for resistance
to refrigerants. For test 16 in IEC 60851-4, the percentage of extractable matter shall not exceed 0,5 %.
The breakdown voltage shall be at least 75 % of the minimum specified value.

For the types of refrigerant and types of oil for which the motor-compressor is intended to be used,
compliance of tie cords and insulation materials other than winding wire insulation shall be checked by the
tests detailed in Annex CC of IEC 60335-2-34:2012/AMD1:2015.

The tests are not performed on motor-compressors complying with IEC 60335-2-34.

2217 Modification:
The reqyirement is not applicable to REFRIGERATING APPLIANCES and ICE-MAKERS.
22.33 Addition:

Heating gonductors having only one layer of insulation shall not be in direct contact with water or {ce during
normal use.

22.101 [Lampholders shall be fixed so that they do not work loese in normal use, includifg during
replacenpent of lamps.

Compliahce is checked by inspection and, if necessary, by stibjecting the lampholders to a torqye of 0,15
Nm for H14 and B15 lampholders, and 0,25 Nm for E27 and*B22 lampholders. The lampholders shall then
withstan@l a push force and then a pull force of 10 N £~D'N, each applied for 1 min in the direcffon of the
axis of the lampholder.

After the|tests, lampholders shall not have worked loose.

Lampholders for a fluorescent lamp shall comply with the test of 4.4.4 i) in IEC 60598-1:2014/AMD1:2017.

22.101DV.1 DC Modification of Clause 22.101 of the Part 2 by adding the following 3t the
nd of the second paragraph:

12 and E17 lamp holders are checked as specified for E14 and B15 lamp holders. E26
mp holders are checked as specified for E27 and B22 lamp holders.

2.101DV.2 D1 Modification of Clause 22.101 of the Part 2 by adding the following after the
st.sentence:

For appliances rated at 150 V or less, a lampholder with a screw-shell base shall be wired
so that the screw-shell is connected to the grounded (identified) conductor of the power
supply circuit.

22.102 Insulated wire heaters and their joints located in, and in integral contact with, thermal insulation
shall be protected against entry of water.
The requirement is not applicable to insulated wire heater connections to electrical terminals.

Compliance is checked by immersing three samples of the complete heating element in water containing
approximately 1 % NaCl and having a temperature of 20 °C £ 5 °C for a period of 24 h.
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A voltage of 1 250 V is then applied for 15 min between the live part(s) of the heating element and the

water.

During the test, no breakdown shall occur.

22.102DV D1 Modification of Clause 22.102 of the Part 2 by adding the following
subclauses:

22.102DV.1 Compliance with Clause 22.102 shall also be checked by cycling the heater
assembly or terminal seal in an atmosphere of not less than 98 % relative humidity at any

22.103

the refrig
and the ¢
compresy

The PREY
cause an
obstructe]

The PRES

The oper
high pres

The DESI
required

The refrig
abnorma

Pressure
for the lo

nvenient temperature above 0 °C (32 °F). The heater shall be energized at its RATED

LTAGE and operated for 1 000 cycles at a rate of 1,5 min on and 13,5 min off.

.102DV.2 Immediately after the test, the heater assembly shall withstandithe electric

rength test of Clause 16.3.

Appliances employing a TRANSCRITICAL REFRIGERATION SYSTEM shallin the high pressun

e side of

bration system include a PRESSURE RELIEF DEVICE on the compressor or between the compressor

AS COOLER. There shall be no shut off devices or other comporients except piping bet
or and the PRESSURE RELIEF DEVICE, which could introduce‘a pressure drop.

SURE RELIEF DEVICE shall be mounted so that the refrigerant released from the syster
y harm to the user of the appliance. The aperture shall be located so that it is unlik
d in normal use.

SURE RELIEF DEVICE shall have no provisions*for setting by the end user.

hting pressure of the PRESSURE RELIEE-DEVICE shall be no higher than the DESIGN PRESSU
sure side.

EN PRESSURE of the high pressure side shall be not less than the minimum high side test
n Table 101 of IEC 60335-2-34:2012/AMD2:2016 divided by 3.

eration system, including all components, shall withstand the pressures expected in ng
use and during standstill.

veen the

h cannot

bly to be

RE of the

pressure

rmal and

testing hasto be done on the complete refrigeration system, however it can be done s¢parately

v pressuire side and for the high pressure side.

Complian

ce-is checked by inspection and by the following test.

The PRESSURE RELIEF DEVICE is made inoperable and the test pressure is raised gradually

« for the high pressure side, until a pressure not less than the minimum high side test pressure required in

Table 101 of IEC 60335-2-34:2012/AMD2:2016 is reached, however not less than 3 times the DESIGN
PRESSURE;

« for the low pressure side, until a pressure not less than the minimum low side test pressure required in
Table 102 of IEC 60335-2-34:2012/AMD2:2016 is reached.

For a refrigeration system with an intermediate pressure between high pressure side and low pressure
side, all parts subjected to the intermediate pressure are considered to be on the low pressure side.
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The pressure is maintained for one minute and the parts under test shall show no leakage.
The test is not carried out on motor-compressors complying with IEC 60335-2-34.

22.104 Appliances with two or more temperature control devices which control the same motor-
compressor shall not cause undue operation of the thermal motor-protector of the motor-compressor.

Compliance is checked by the following test.

The appliance is operated at RATED VOLTAGE under NORMAL OPERATION except that user adjustable
temperaiure control devices are set to give cyclic operation.

When steady conditions are established, and immediately after a breaking of the first control dgvice, the
second gontrol device is activated. The thermal motor-protector of the motor-compressor‘shall nof operate.

In the calse of appliances where more than two control devices may act on a motef-compressor, the test is
carried dut separately with each combination of control devices.

22.105 [For mains-operated appliances which can also be battery operated, the battery circuif shall be
insulated from LIVE PARTS by DOUBLE INSULATION or REINFORCED INSULATION.

Moreoverr, it shall not be possible to touch LIVE PARTS when making the connections to the baftery. This

applies ¢ven if covers, or other parts which have to beremoved to make the connections, |are NON-
DETACHABLE PARTS.

Compliahce is checked by inspection and by the tests specified for DOUBLE INSULATION or REJNFORCED
INSULATION.

22.106 |The mass of refrigerant in COMPRESSION-TYPE APPLIANCES which use FLAMMABLE REFRIGERANT in
their cooling system shall not exceed 150,g in each separate refrigerant circuit.

Compliahce is checked by inspection.

22.107 |COMPRESSION-TYPE APPLIANCES with a protected cooling system and which use FIAMMABLE
REFRIGERANTS shall be constructed to avoid any fire or explosion hazard, in the event of leakdge of the

refrigerapt from the cooling-system.

Separatg¢ componénts such as THERMOSTATS which contain less than 0,5 g of flammable gap are not
considergd liable to cause a fire or explosion hazard in the event of a leakage from the componertt itself.

Appliances with a protected cooling system are those

— without any part of the cooling system inside a food storage compartment;

— where any part of the cooling system which is located inside a food storage compartment is constructed
so that the refrigerant is contained within an enclosure with at least two layers of metallic materials
separating the refrigerant from the food storage compartment. Each layer shall have a thickness of at least
0,1 mm. The enclosure has no joints other than the bonded seams of the evaporator where the bonded
seam has a width of at least 6 mm;

— where any part of the cooling system which is located inside a food storage compartment has the
refrigerant contained in an enclosure which itself is contained within a separate protective enclosure. If
leakage from the containing enclosure occurs, the leaked refrigerant is contained within the protective
enclosure and the appliance will not function as in normal use. The protective enclosure shall also
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withstand the test of 22.7. No critical point in the protective enclosure shall be located within the food
storage compartment.

Separate compartments with a common air circuit are considered to be a single compartment.

Compliance is checked by inspection and by the tests of 22.107.1, 22.107.2 and if necessary, 22.107.3.

NOTE An appliance with a protected cooling system which, when tested, is found not to comply with the requirements specified for a
protected cooling system, can be considered as having an unprotected cooling system if it is tested in accordance with 22.108 and
found to comply with the requirements for an unprotected cooling system.

22.107.1| A leakage is simulated at the most critical point of the cooling system. For refrigerant circuits
that do not meet the corrosion requirements of 22.107.3, a leak is also simulated at any, point of the
cooling clrcuit that is nearest to an entry of a pipe or cable into a food storage compartment.

Critical pgints are only interconnecting joints between parts of the refrigerant circuit including the gasket of
a semi-hgrmetic motor compressor. Aluminium to copper joints are also critical)points unless |they are
protected against corrosion by a coating or sleeving that excludes oxygen. Welded telescopic joipts of the
motor-compressor housing, the welding of the pipes through the motor-compressor housing|and the
welding df the hermetic glass to metal seals (fusite) are not considered to be pipework joints.

NOTE 1 To find the most critical point of the cooling system, it can be necessary to carry out more than one test.

The method for simulating a leakage is to inject the refrigerant vapour through a capillary tule at the
critical pdint. The capillary tube shall have a diameter of 0,7 mm £ 0,05 mm and a length between 2 m and
3m.

NOTE 2 Cafe can be taken that the installation of the capillary tbe does not unduly influence the results of the test and thit the foam
does not enter the capillary tube during foaming. The capillary-tube can be positioned before the appliance is foamed.

During thjs test, the appliance is tested with doors and lids closed, and is switched off or operated under
NORMAL QPERATION at RATED VOLTAGE, whichever gives the more unfavourable result.

During a fest in which the applianceyis operated, gas injection is started at the same time as the gppliance
is first swftched on.

The quantity of refrigerant of the type indicated by the manufacturer to be injected is equal to 80(% of the
nominal ¢harge of the'refrigerant + 1,5 g or the maximum which can be injected in one hour, whigchever is
the smaller.

The quantity_injected is taken from the vapour side of a gas bottle which shall contain enough liquid
refrigerant-toyensure that at the end of the test there is still liquid refrigerant left in the bottle.

If a blend can fractionate, the test is carried out using the fraction that has the smallest value of the lower
flammability limit.

The gas bottle is kept at a temperature of
a) 32 °C = 1 °C for leakage simulation on low-side pressure circuits;

b) 70 °C = 1 °C for leakage simulation on high-side pressure circuits.

NOTE 3 The quantity of gas injected can preferably be measured by weighing the bottle.
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The concentration of leaked refrigerant is measured at least every 30 s from the beginning of the test and
for at least 24 h after injection of the gas has stopped, inside and outside the food storage compartment,
as close as possible to electrical components which, during normal operation, or abnormal operation,
produce sparks or arcs.

The concentration is not measured close to

— NON-SELF-RESETTING PROTECTIVE DEVICES necessary for compliance with Clause 19 even if they produce
arcs or sparks during operation;

- INTEN7lONALLY WEAK PARTS that become permanently open-circuited during the tests of Clause [ 9 even if
they prodluce arcs or sparks during operation;

— electrig¢al apparatus that has been tested and found to comply with at least the requirements|in Annex
CC.

NOTE 4 The instrument used for monitoring gas concentration, such as those which use infrared sensing techniques, carl have a fast
response, fypically 2 s to 3 s and should not unduly influence the result of the test.

NOTE 5 If gas chromatography is to be used, the gas sampling in confined areas can occur at a rate not exceeding 2 ml every 30 s.

NOTE 6 Other instruments are not precluded from being used provided that they da not unduly influence the results.
The megsured value shall not exceed 75 % of the lower flammability limit of the refrigerant sgecified in

Table 10R and shall not exceed 50 % of the lower flammability limit of the refrigerant specified in Jable 102
for a perlod exceeding 5 min.

NOTE 7 For appliances with a protected cooling system, there-are no additional requirements applicable to electrical gomponents
located ins|de food storage compartments.

22.107.4 All accessible surfaces of protected cooling system components, including accessiblg surfaces

in intimate contact with protected coogling systems, are scratched using the tool whose tip is [shown in
Figure 102.

The toolfs applied using the following parameters:
— force af right angles to.the surface to be tested................c.cccovviiiiinnnnnn.. 35N+ 3N;
— force parallel to-the surface to be tested....................c.cceeeeevinnn.. not exceeding 250 N.

The tool|s drawn across the surface to be tested at a rate of approximately 1 mmy/s.

The surface to be tested is scratched at three different positions in a direction at right angles to the axis of
the channel and at three different positions on the channel in a direction parallel to it. In the latter case, the
length of the scratch shall be approximately 50 mm.

The scratches shall not cross each other.

The appropriate part of the appliance shall withstand the test of 22.7, the test pressure being reduced by
50 %.

22.107.3 If aluminium having a purity of less than 99,5 % according to ISO 209 is used in a protected
cooling system that is embedded in thermal insulation, a sample of the cooling system is subjected to the
salt mist test of IEC 60068-2-11 for a test duration of 48 h.
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After the test there shall be no sign of blistering, pitting or other active corrosion of the aluminium or its
coating, if any.

NOTE Aluminium with an ISO designation of Al 99,5 or an international registration record of 1050 A has a purity of 99,5 %.

22,108 For COMPRESSION-TYPE APPLIANCES with unprotected cooling systems and which use FLAMMABLE
REFRIGERANTS, any electrical component, other than luminaires, located inside the food storage

compartment, that during NORMAL OPERATION or abnormal operation produces arcs or sparks, shall be
tested and found at least to comply with the requirements of IEC 60079-15 or the requirements for level
protection “dc” of IEC 60079-1, as modified by Annex CC, for group IlA gases or the refrigerant used.

This requirement does not apply to
— NON-SE| F-RESETTING PROTECTIVE DEVICES necessary for compliance with Clause 19, nor. to

— INTENTIQNALLY WEAK PARTS that become permanently open-circuited during the tests-of Clause 1}

T

even if they produce arcs or sparks during operation.

Refrigerant leakage into food storage compartments shall not result.in,an explosive atmospheré outside
the food storage compartments in areas where luminaires and eléctrical components that produce arcs
and sparks during NORMAL OPERATION or abnormal operation are-mounted, when doors or lids remain
closed of when opening or closing doors or lids, unless"these electrical components, other than
luminairep, have been tested and found at least to comply‘with the requirements of IEC 60079-{15 or the
requirements for level protection “dc” of IEC 60079-1, as modified by Annex CC, for group IlA gases or the
refrigerar)t used.

This requirement does not apply to
— NON-SE F-RESETTING PROTECTIVE DEVICES.necessary for compliance with Clause 19, nor to

— INTENTIPNALLY WEAK PARTS that beconie permanently open-circuited during the tests of Clause 15

TS

even if they produce arcs or sparks during operation.

Separate| components such as THERMOSTATS which contain less than 0,5 g of flammable gag are not
considergd liable to cause a fire or explosion hazard in the event of a leakage from the component itself.

Appliancés with.an’unprotected cooling system are those where at least one part of the cooling gystem is
placed ingide a'food storage compartment or those which do not comply with 22.107.

Other types of protection for electrical apparatus used in potentially explosive atmospheres covered by
IEC 60079 (all parts) are also acceptable.

NOTE 1 Changing of a lamp is not considered a potential explosion hazard, because the door or lid is open during this operation.

For luminaires, compliance is checked by inspection and by the appropriate tests in 5.3 of IEC 60079-
7:2015. For other luminaires, the vibration test for “rough service luminaires” according 4.20 of IEC 60598-
1:2014/AMD1:2017 shall be carried out.

For electrical components other than luminaires, compliance is checked by inspection and by the
appropriate tests of IEC 60079-1, IEC 60079-15 and by the following test.


https://ulnorm.com/api/?name=UL 60335-2-24 2022.pdf

JULY 29, 2022 CSA C22.2 No. 60335-2-24:22 + UL 60335-2-24 63

NOTE 2 The tests called up by Annex CC can be carried out using the stoichiometric concentration of the refrigerant used. However,
apparatus which have been independently tested and found to comply with Annex CC using the gas specified for group IIA need not
be tested.

Irrespective of the requirement given in Clause 5 of IEC 60079-15, surface temperature limits are specified
in 22.110.

The test is performed in a draught-free location with the appliance switched off or operated under
conditions of NORMAL OPERATION at RATED VOLTAGE, whichever gives the more unfavourable result.

During atestin-which the npplinnpn S nparnfnrl’ gas injnnﬁnn IS started at the same time as the pp/iance

is first switched on.

The test|s carried out twice and is repeated a third time if one of the first tests gives more than 4Q % of the
lower flafjnmability limit.

Through| an appropriate orifice, 80 % of the nominal refrigerant charge £1,8g, in the vapoyr state is
injected [nto a food storage compartment in a time not exceeding 10 min. The-orifice is then cldsed. The
injection|shall be as close as possible to the centre of the back wall of the eompartment at a distance from
the top of the compartment approximately equal to one-third of thesheight of the compartm%nt. Thirty
minutes @fter the injection is completed, the door or lid is opened at‘a.uniform rate in a time beiween 2 s
and 4 s, fo an angle of 90° or to the maximum possible, whichever s less.

For appliances having more than one door or lid, the mest unfavourable sequence or combihation for
opening fthe lids or doors is used.

For appliances fitted with fan motors, the test is dené with the most unfavourable combinatior| of motor
operatiof.

The congentration of leaked refrigerant is measured at least every 30 s from the beginning of the test, at
positiong as close as possible to electrical.components. However, it is not measured at the positigns of

— NON-SHLF-RESETTING PROTECTIVE DEVICES necessary for compliance with Clause 19, nor to;
— INTENT|ONALLY WEAK PARTS:that become permanently open-circuited during the tests of Clause 19,
even if they produce arcs or sparks during operation.

The congentration)values are recorded for a period of 15 min after a sustained decrease is obsented.

The megsured value shall not exceed 75 % of the lower flammability limit of the refrigerant as sfecified in
Table 102, and shall not exceed 5U % of the Tower flammability lImit of the reirigerant as speciiied in Table
102 for a period exceeding 5 min.

The above test is repeated, except that the door or lid is subjected to an open/close sequence at a uniform
rate in a time of between 2 s and 4 s, the door or lid being opened to an angle of 90° or to the maximum
possible, whichever is less, and closed during the sequence.

22109 COMPRESSION-TYPE APPLIANCES which use FLAMMABLE REFRIGERANTS shall be constructed so that
leaked refrigerant will not stagnate and thus cause a fire or explosion hazard in areas outside the food
storage compartments where components producing arcs or sparks or luminaires are mounted.

The requirement does not apply to areas where
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— NON-SELF-RESETTING PROTECTIVE DEVICES necessary for compliance with Clause 19, or
— INTENTIONALLY WEAK PARTS that become permanently open-circuited during the tests of Clause 19
are mounted, even if they produce arcs or sparks during operation.

Separate components such as THERMOSTATS which contain less than 0,5 g of flammable gas are not
considered liable to cause a fire or explosion hazard in the event of a leakage of the component itself.

Compliance_is_checked by the following test unless components that produce arcs and sparks during
NORMAL QPERATION or abnormal operation and which are mounted in the areas under consideration, have

been tesled and found at least to comply with the requirements of IEC 60079-15 or the requirements for
level of grotection "dc" of IEC 60079-1, as modified by Annex CC, for group IIA gases or the refrigerant
used.

For luminaires, compliance is checked by inspection and by the appropriate tests'in 5.3 of IEQ 60079-
7:2015. Hor other luminaires the vibration test for “rough service luminaires” accarding 4.20 of IEC 60598-
1:2014/AMD1:2017 shall be carried out.

Irrespective of the requirement given in Clause 5 of IEC 60079-15, surface temperature limits are ppecified
in 22.110

Other tydes of protection for electrical apparatus used in potentially explosive atmospheres copered by
IEC 60079 (all parts) are also acceptable.

The test ks performed in a draught-free location with the appliance switched off or operated undef NORMAL
OPERATION at RATED VOLTAGE, whichever gives the more unfavourable result.

During a fest in which the appliance is operateéd) gas injection is started at the same time as the gppliance
is first swftched on.

A quantiy equal to 50 % of the reffigerant charge +1,5 g is injected into the considered areq using a
capillary jube having a diameter of 0,7 mm + 0,05 mm.

Injection Is to be at constantrate over a period of 1 h and is to be at the point of closest approach ¢f
— pipewotk joints in external parts of the cooling circuit, or

— the gasket of semi-hermetic motor-compressors

to the elegtrical component under consideration; any direct injection shall be avoided.

Welding telescopic joints of the motor-compressor housing, the welding of the pipes through the motor-
compressor housing and the welding of the hermetic glass to metal seals (fusite) are not considered to be
pipework joints.

If the electrical component under consideration is situated within a separate enclosure and if the
refrigerant can stagnate within that enclosure, then the direction of refrigerant injection shall be from the
pipework joint under consideration towards any opening (such as ventilation slots or cable entry ducts) in
the separate enclosure.

The concentration of leaked refrigerant as close as possible to the electrical component is measured at
least every 30 s from the beginning of the test until 15 min after a sustained decrease is observed.
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The measured value shall not exceed 75 % of the lower flammability limit of the refrigerant as specified in
Table 102, and shall not exceed 50 % of the lower flammability limit of the refrigerant as specified in Table
102 for a period exceeding 5 min.

22.110 Temperatures on surfaces that may be exposed to leakage of FLAMMABLE REFRIGERANTS shall not
exceed the auto-ignition temperature of the refrigerant, as specified in Table 102, reduced by 100 K.

Compliance is checked by measuring the appropriate surface temperatures during the tests specified in

Clauses 11 and 19.

Temperdtures of

— NON-SHLF-RESETTING PROTECTIVE DEVICES that operate during the tests specified in Clauseé 19, of of
— INTENT[ONALLY WEAK PARTS that become permanently open-circuited during the tests’specified n Clause
19
are not measured during those tests specified in Clause 19 that cause thesé géevices to operate.
Table 102
Refrigerant flammability parameters
Refrigerant auto-ignition Refrigerar]t lower
temperature ? flammabilify limit ®
Refrigerant number | Refrigerant name Refrigerant formala °Cc % VIN
R-50 Methane CH, 645 5,0
R1290 Propane CH3;CH,CH3 470 2,1
R1600 Butane CH3CH,CH,CH,4 365 1,6
R-B00a Isobutane CH(CHj3),CH, 460 1,8

@ Auto-igrjition values for other FLAMMABLE REFRIGERANTS can be obtained from ISO 5149-1.
® LFL val{es for other FLAMMABLE REFRIGERANTS can be obtained from I1SO 817.

Table 102DV D1 Modification of Table 102 of the Part 2 by replacing it with the following:

Table 102DV
Refrigerant flammability parameters
Refrigerant ignition Refrigerant lower
Refrigerant temperature 2°¢ explosiveTlmit bede

et Refrigerant-name——Refrigerantf Ha Py PYRN ]
R50 Methane CH, 600 44
R290 Propane CH5CH,CH; 450 1,7
R600 n-Butane CH;CH,CH,CH; 372 1,4
R600a Isobutane CH(CHa); 460 1,8

2 Values for other FLAMMABLE REFRIGERANTS can be obtained from IEC 60079-20-1 and I1SO 5149-1.
b Values for other FLAMMABLE REFRIGERANTS can be obtained from IEC 60079-20-1 and 1SO 817.

¢ IEC 60079-20-1 is the reference standard. ISO 5149-1 and ISO 817 may be used if the required data is not
contained in IEC 60079-20-1.

4 Concentration of refrigerant in dry air.

¢ In some standards, the term “flammability limit” is used for “explosive limit”.
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22.111 In COMPRESSION-TYPE APPLIANCES which use FLAMMABLE REFRIGERANT in their cooling system, all
possible inadvertent contact points between uncoated aluminium pipes and copper pipes or similar
dissimilar metals shall be prevented from galvanic coupling by positive means such as the use of insulated
sleeving or spacers. This requirement is not applicable to the aluminium fins of heat exchangers and other
aluminium parts that are in contact with outer surface of copper pipes.

Compliance is checked by inspection.

22112 The doors and lids of compartments in appliances with a free space shall be capable of being
opened from the inside.

Compliarice is checked by the following test.

The emplty appliance is disconnected from the supply, placed on a horizontal support and lgvelled in
accordance with the instructions for installation, with castors and rollers, if any,ari€énted, adjusted or
blocked do as to prevent the appliance from moving. Locks, if any, on doors or lids are’ left unlocked.

Doors anf lids are closed for a period of 15 min.

A force igthen applied to a point, equivalent to an accessible inside peint,”of each appropriate dodr or lid of
the applignce, at the midpoint of the edge farthest from the hinge axis in the direction perpendicufar to the
plane of the lid or door.

The forcg shall be applied at a rate not exceeding 15 N/s.and the lid or door shall open before the force
exceeds [0 N.

NOTE 1 The force can be applied by means of a spring balaneg\with the aid of a suction pad if necessary, to the point on the outer
surface of the door or lid which corresponds to the accessible.inside point.

NOTE 2 If the handle of the door or lid is at the mid-pointof the edge farthest from the hinge axis, the force can be applied by means
of a spring|balance, to the handle. In this case,\the) value of the force required to open the door or lid from the ins|de can be
determined|by the proportional calculation relating to the distances of the handle and the accessible inside point from the Hinge axis.

[\]

2.112DV DR Modification of Clause 22.112 of the Part 2 to replace paragraphs thre¢
hrough six and the hotes with Clause 22.112DV.1:

~~

22.112DV.1 Door latch release test

NOTE For the/US, reference 16 CFR Part 1750.

22.112DV.1.1 A door-latching device shall permit the door to open with a force of 66{7 N (15
pf).or less applied at the rate of 13 — 18 N/s (3 — 4 Ibf/s). This test shall be conducted before
and after the conditioning specified in Clause 22.112DV.1.5.

22.112DV.1.2 A magnetic door gasket shall be considered a door-latching device, although
not a self-latching lock.

22.112DV.1.3 When the test in Clause 22.112DV.1.1 is applied to a door with an adjustable
spring closing or counterbalancing mechanism, the mechanism shall be adjusted to the
position requiring maximum opening force.

22.112DV.1.4 The release force measurements shall be made by means of a force gauge at
three points on the inside ACCESSIBLE door or door liner edge on the side opposite the
hinges. One point shall be near the top of the door, one point near the bottom of the door,
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22113

Compliahce is checked by inspection and measurement.

22.114

and one point midway between these two points. The test shall be conducted with the
entire refrigerator in any convenient ambient temperature. The force measurements shall
be made at points on the outer door surface corresponding to the three internal points.

22.112DV.1.5 A refrigerator or combination refrigerator-freezer door shall be subjected to
300 000 cycles of door operation. A freezer door shall be subjected to 150 000 cycles of
operation. The door shall be opened sufficiently on each cycle to provide a complete cycle
of operation of the latch mechanism. At the conclusion of this test, the latch release device
shall comply with the requirements of Clause 22.112DV.1.1.

Drawers which are only accessible after opening a door or lid shall not contain a FREE SPACE.

Drawers which are accessible without opening a door or lid and which contdin a FREE SPACE shall

— have an opening in their rear wall that has a height of at least 250 mm andya width of at least {wo-thirds

of the in

— be cappble of being opened from the inside.

ner width of the drawer;

Compliahce is checked by inspection, measurement and by 'the following test which is carried ¢ut with a

weight of 23 kg placed inside the drawer.

The emﬁ:ty appliance is disconnected from the supply, placed on a horizontal support and lévelled in

accorda
blocked

Drawers|shall be maintained closed for aperiod of 15 min.

A force

ce with the instructions for installation,“with castors and rollers, if any, oriented, adjusted or
50 as to prevent the appliance from maoving. Locks, if any, on drawers are left unlocked.

s then applied to the drawer of the appliance at the geometrical centre of the front plgne of the

drawer gquivalent to an accessible inside point, in the direction perpendicular to the front plane of the

drawer.

The force shall be applied at a rate not exceeding 15 N/s and the drawer shall open before |the force

exceeds|70 N.

22115

22.114DV D1 Modification of Clause 22.114 of the Part 2 by adding the following:

ation—refrigerator-freezer—drawer-shall-be-subjeeted—te’ 300 000
cycles of drawer operation. A freezer drawer shall be subjected to 150 000 cycles of
operation. The drawer shall be opened sufficiently on each cycle to provide a complete
cycle of operation of the latch mechanism. At the conclusion of this test, the latch release
device shall comply with the requirements of Clause 22.114.

In appliances intended for household use and which contain compartments with a FREE SPACE,

any door or drawer giving access to these compartments shall not be fitted with a self-latching lock.

Key-operated locks shall require two independent movements to actuate the lock or be of a type that
automatically ejects the key when unlocked.


https://ulnorm.com/api/?name=UL 60335-2-24 2022.pdf

68

CSA C22.2 No. 60335-2-24:22 ¢ UL 60335-2-24 JULY 29, 2022

NOTE Push and turn is considered to be an example of two independent movements.

Compliance is checked by inspection and test.

22.115DV D1 Modification of Clause 22.115 of the Part 2 by replacing the second paragraph
and the Note with Clauses 22.115DV.1 and 22.115DV.2:

22.115DV.1 The key slot of a key operated lock shall be spring loaded or equivalent so that
the key must be manually held in the lock in any position of the lock. The key slot shall be
marked as indicated in Clause 7.102DV.2.

oON

22.116
shall be n

* glass th
* glass th
* glass th

Complian

a) For glass that breaks info small pieces when it fractures, compliance is checked by the folloy

which is f

Frames d@
rigid horiz

NOTE 1 Th
remain in pl

The sam
conical tuy
in from tH
that the g

2.115DV.2 The key of a key operated lock shall be permanently marked as indicate
lause 7.102DV.1.

\CCESSIBLE GLASS PANELS with an area having any two orthogonal dimensions exceedin
nade from

bt breaks into small pieces when it fractures; or

bt is not released or dropped from its normal position when-broken;

bt has enhanced mechanical strength.

ce is checked by tests a), b) or ¢) as applicable;

erformed on two samples.

r other parts attached to the glass panel to be tested are removed and the glass is pla
tontal flat surface.

b edges of the sample to be tested are contained within a frame of adhesive tape in such a manner that the brg
bBce after breakage but without hindering expansion of the sample.

ble under test is_broken by means of a test punch having a head with a mass of 75 g +
ngsten carbide tip with an angle of 60° £ 2°. The punch shall be positioned approximate
e longest.edge of the glass at the midpoint of that edge. The punch is then hit by a ha
ass breaks.

H in

b 75 mm

ing test,

ced on a

ken pieces

b g and a
ly 13 mm
mmer so

A transp4d

rent mask of 50 mm x 50 mm is placed on the fractured glass except within a peripheral margin

of 25 mm

from the edge of the sample.

The assessment shall be undertaken on at least two areas of the sample, and the areas chosen shall
contain the largest particles.

The number of crack free particles within the mask are counted and for each assessment shall not be less
than 40. The patrticle count shall be made within 5 minutes of the fracture. Each particle wholly contained
within the area of the mask shall be counted as one particle and each particle that is partially within the
mask shall be counted as a half particle.

NOTE 2 In the case of curved glass, plane pieces of the same material can be used for the test.
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b) For glass that is not released or dropped from its normal position when broken, compliance is checked
by breaking the glass when mounted in its normal position in the appliance by means of a test punch
having a head with a mass of 75 g £+ 5 g and a conical tungsten carbide tip with an angle of 60° £ 2°. The
punch shall be positioned approximately 13 mm in from the longest edge of the glass at the midpoint of
that edge. The punch is then hit by a hammer so that the glass breaks.

At the conclusion of this test, the glass shall not be broken or cracked in such a manner that pieces are
released or dropped from their normal position. Glass that is released within the immediate vicinity of the
punch tip as a result of the punch impacting the sample under test is ignored.

¢) For glasSs with enhanced mechanical Sirengtn, compliance 1S checked by the penaaium harmmer test
Eha of IEC 60068-2-75.

For the test, the glass panels are supported according to their method of incorporation ihthe appliance.

The testlis performed with three blows applied at the most critical point on two samples; the impdct energy
of each hlow shall be 5 J.

At the canclusion of the tests, the glass shall not be broken or cracked.
22.116DV D2 Modification of Clause 22.116 of the Part 2.by adding the following:

If the ACCESSIBLE GLASS PANELS comply with ANS1-Z97.1, then Clause 22.116 does ndt apply.

22.117 |In REFRIGERATING APPLIANCES, thermal insulation shall be encased in and be in contact with

— metallic material having a thickness not less/than 0,20 mm and having a melting point temperature of not
less thar] 1 000 °C; or

— a polymeric material classified as 5VA-according to IEC 60695-11-20 provided that the test sample used
for the clpssification was no thickerthan the relevant part of the appliance; or

— a singl¢ layer non-polymeric.material that has been tested in accordance with Annex EE; or

erial with multiple layers, at least one of which is non-polymeric, that has been [tested in

A hole gr thescombined area of holes within 150 mm of each other shall not exceed 25 cm?.|The total
combinefd, area of the holes shall not exceed 125 cm?. Holes up to 3 mm? and materlal that join
overlapphr rotruding
from them are calculated omitting the area taken up from the metalllc matenal

These requirements are also applicable to material encasing thermal insulation between the compressor
compartment and food storage compartments.

These requirements are not applicable to:
— parts in food storage compartments such as compartment liner, partition of the cabinet;

— parts providing access to the food storage compartment such as doors, drawers and lids;
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— parts within 150 mm from the top surface of the appliance, the top surface being a horizontal plane from
the highest point of the appliance, unless the inlet opening for the suPPLY CORD is within 150 mm of the
exempt area;

— parts within 50 mm of food storage compartment seals;

— PORTABLE APPLIANCES with no motor-compressor.

Compliance is checked by inspection, measurement and the appropriate tests.

.118DV D2 Addition of Clause 22.118DV.1 to the Part 2:
.118DV.1 Separation of circuits

.118DV.1.1 Unless provided with insulation rated for the maximum required voltage of
ny conductor involved, insulated conductors of different circuits (intérnal wiring
including wires in a wiring compartment) shall be separated by barriers or shall be

gregated, and shall, in any case, be so separated or segregated from uninsulated LIVE
RTS connected to different circuits.

.118DV.1.2 Segregation of insulated conductors shall-be accomplished by clamping,

rputing, or other means that assure permanent separation from insulated or uninsulated
VE PARTS of a different circuit.

.118DV.1.3 Where a barrier is used to provide separation between the wiring of different
ircuits, it shall be of metal or of a rigid insulating material secured in place.

119DV D2 Addition of Clauses 22:119DV.1 and 22.119DV.2 to the Part 2:

.119DV.1 Refrigerant tubing on a refrigerator employing a flammable refrigerant shall be
rotected or enclosed to avoid mechanical damage and damage that could occur during
oving of the product.

.119DV.1.1 Refrigerant tubing located within the confines of the cabinet and tubing that
oes not protrude from the compressor compartment are considered to be protected from
echanical. damage.

.119DV.1.2 A static condenser coil mounted on the outside of a refrigerator is corlsidered
tp be protected against mechanical damage if it complies with all of the following in either
I{em)a) or b):

a) The return bends of the condenser shall be covered such that they cannot be
grasped or handled during moving of the product. The return bends are considered
to be adequately covered if they cannot be grasped with test probe B applied with a
force of 20 N.

1) The other edges of the condenser shall be covered or secured to prevent
damage during moving of the product. They are considered adequately
secured if they meet the pull force requirements of Clause 22.11 without
deformation of the tubing or loosening of the condenser from the refrigerator.

2) All other tubing in the condenser shall be adequately protected by the fill
wire. The tubing is considered adequately protected if any single tube cannot
be grasped with test probe B applied with a force of 20 N.
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23

This clayse of Part 1 is applicable except as follows.
23.3 Mpdification:

Instead of the test being carried out while the appliance is in operation, it is carried out with the
disconngcted from the supply:

The numpber of flexings for, conductors flexed during normal use is increased to 100 000.

The number of flexings for conductors flexed during normal use of an INCORPORATED ICE
increasep to 50.000.

Addition

Internal wiring

b) The appliance shall be rigidly supported and one blow, having an impact energy
of 6.8 J, shall be applied to every point of the static condenser coil that is likely to

cause a leak of a flammable refrigerant. (See Clause 21.1DV.2.)

1) A force of 50 N shall be applied without jerks for 10 s in the most

unfavorable position to any area of the static condenser that is likely to cause

a leak of a flammable refrigerant. (See Clause 22.11.)

2) Compliance is checked by inspection. There shall be no cracks or breaks

of static condenser tubing.

ompartment is considered to be protected against mechanical damage if it compl
Il of the following:

t2.119DV.1.3 A static evaporator coil mounted as shelving on the inside of a food skorage

a) The shelf shall comply with Clauses 22.11, 21.103DV.1.1, 21.103DV.1.6 and

kinked refrigerant tubing, or loosening of the tubing from the refrigerator.

b) The tubing shall comply with the scratch test of Clause 22.107.2.

brazed or welded. Joining methods other than brazing or welding that have been e}
with respect to corrosion resistance, mechanical stress, leak rates, and similar me
shall be considered to comply.

es with

21.104DV.1 with no permanent deformation or damage resulting'in a refrigerant leak,

22.119DV.2 All joints in a refrigeration system containing aFLAMMABLE REFRIGERANT shall be

yaluated
hods

bppliance

IMAKER is

NOTE 101 The requirement concerning open-coil springs does not apply to external conductors.

23.3DV D1 Modification to replace the second paragraph of Clause 23.3 of the Part
the following:

2 with

The number of flexings for conductors flexed during normal use is increased to 150 000 for
each freezer door/drawer and 300 000 for each refrigerator door/drawer. The rate of flexing

shall be consistent with normal use.
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24 Components
This clause of Part 1 is applicable except as follows.
241 Addition:

Motor-compressors are not required to be separately tested in accordance with IEC 60335-2-34 nor are
they required to meet the requirements of IEC 60335-2-34 if they meet the requirements of this standard.

24.1DV.5 DC Delete Clause 24.1DV.5 of the Part 1:

'llhis Clause does not apply.

24.1DV.6 DC Modification of Clause 24.1DV.6 of the Part 1 by replacing it with the following:

(=)

omponents that have not been previously tested and shown té’comply with the gtandard
br the relevant component in Annex DVA shall be tested accotding to the requirements of
lause 30.2 of this Standard.

N —h

24.1DV.7 DC Modification of Clause 24.1DV.7 of the-Part 1 by replacing it with the following:

Gomponents that have been previously tested~and shown to comply with the resisnance to
fire requirements in the standard for the relevant component in Annex DVA needl not be
gvaluated according to the requirementsof30.2 of this Standard.

24.1DV.8 DC Delete Clause 24.1DV.8 of the Part 1:

Tlhis Clause does not apply.

24.1.3 Addition:

The numbper of operatians for other switches shall be as follows:

— quick freeze switches 300
- manuT/ ahdsemi-automatic defrost switches 300
— door s\witehes 50 000
— on/off switches 300

24.1.4 Addition:

— SELF-RESETTING THERMAL CUT-OUTS which may influence the test results 100 000
of 19.101 and which are not short-circuited during the test of 19.101

— THERMOSTATS which control the motor-compressor 100 000
— motor-compressor starting relays 100 000
— automatic thermal motor-protectors for motor-compressors of the minimum 2 000, but not less

hermetic and semi-hermetic type than the  number  of
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operations during the 15-day
locked rotor test, whichever

is the greater

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

— other automatic thermal motor-protectors except for fan motors

— other manual reset thermal motor protectors

— for PRESSURE RELIEF DEVICES of the BURSTING DISC type, three separate

sample
and the
tested

— electrn
« for

* for

ELECTRIQ
— shall b
—shall h
—the de

For MECH
shall be

PRESSUR
part of th

— name,

— model

4
r

s of the anpronriate narts of the refrigeration svstem are tested.
~T T T 7 7

BURSTING DISC shall operate in the same way for each sample

cal PRESSURE RELIEF DEVICES
automatic operation:

manual reset

AL PRESSURE RELIEF DEVICES shall comply with IEC 60730-2-6 and
b of type 2.B and type 2.N;

hve a trip free mechanism of type 2.E;

iation and drift shall not exceed + 0 %.

HANICAL PRESSURE RELIEF DEVICES not falling under the scope of IEC 60730, the operating
no more than the setting of the deviceplus 10 %.

F RELIEF DEVICES of the BURSTING-DISC type that are not certified to ISO 4126-2 shall be
e appliance to 14.3.4 of ISO.4426-2:2018. They shall be marked with

frademark or identification mark of the manufacturer or responsible vendor;

hame or type reference.

ashed items:

50

2000
30

30 000
300

pressure

tested as

P4.1.4DV D1 Modification of Clause 24.1.4 of the Part 2 to add the following before the

Theynumber of cycles of operation declared for Clauses 6.10 and 6.11 of IEC 607:10-1 shall

not be 1ess than the following:

243 Addition:

Voltage selection switches used in appliances for camping or similar use shall have a contact separation in

all poles

that provide full disconnection from the supply under overvoltage category Il conditions.

24.5 Replacement:

Capacitors in auxiliary windings of motors shall be marked with their voltage rating and their rated
capacitance and shall be used in accordance with these markings.
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Compliance is checked by inspection and by the appropriate tests.

For motor running capacitors, the voltage across the capacitor shall not exceed
— 95 % of its voltage rating for capacitors of class of operation: class A;

— 80 % of its voltage rating for capacitors of class of operation: class B;

when the appliance is supplied at 1,1 times RATED VOLTAGE under NORMAL OPERATION.

For starting capacitors, the voltage across the capacitors shall not exceed 1,3 times the voltage|rating of
the capagitor when the appliance is operating at 1,1 times RATED VOLTAGE.

24.7 Addition:

For coupglling nuts used with hose-sets marked 25 °C max., the 96 h ageing test is carried |out at a
temperatiire of

* 32 °C £ 1 °C on hose-sets supplied with appliances of extended temperate (SN) and tempegrate (N)
classes;

* 38 °C |1 °C on hose-sets supplied with appliances of subtropical (ST) class;

* 43 °C |1 °C on hose-sets supplied with appliances of tropical (T) class.

24.8 Rdgplacement:

Motor rurlning capacitors shall comply with IEC60252-1 under the following conditions.
— class of safety protection: S2;

— class of operation: class A or class B;

— damp heat test severity;

st duration 24 days;

mperature 40 °C £ 2 °C at a relative humidity of 93 % + 3 %.

CompliariceNisthecked by inspection and the appropriate tests, including the tests in 5.16.3 and |5.16.5 of
IEC 60282+ AMB126 or-class-of sofety-protecton—S ftors: 6 detfor) tests of
5.16 in IEC 60252-1:2010/AMD1:2013, evaluation of failure is checked according to the 5.16.7 in IEC
60252-1:2010/AMD1:2013.

0 or-elaca o nrotacton canacitoraAfa hao dao otio

24.8DV D2 Modification of Clause 24.8 of the Part 2 by adding the following:

Motor running capacitors shall be marked “Internally Protected” or “Protected” according
to UL 810.

24101 Lampholders shall be of the insulated type.

Compliance is checked by inspection.
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24102 The discharge capacity of the PRESSURE RELIEF DEVICE shall be such that it is able to release an
adequate amount of refrigerant so that the pressure during the release of the refrigerant does not increase
beyond the pressure setting of the PRESSURE RELIEF DEVICE even if the compressor is operating.

Compliance is checked by validation of the manufacturer’s calculations or by an appropriate test.
24.103DV DR Add Clause 24.103DV.1 to the Part 2:

24.103DV.1 Switches and controllers

4.103DV.1.1 A cord-connected refrigerator shall be provided with a manually operbble
ontroller that de-energizes all loads or any motor load exceeding 127 V or 7,2 A,

4.103DV.1.2 Such a controller shall have a marked OFF position (the use of the
nternational symbol "0" is not prohibited), and when the controller does hot de-enprgize
Il loads, the refrigerator shall be marked to indicate which loads are.controlled. The
ontroller shall be ACCESSIBLE without the use of TOOLS and shall-disconnect all
ngrounded conductors of the controlled loads.

4.103DV.1.3 The attachment plug and receptacle may serve’as the controller wher] the
ating of the unit or motor load does not exceed 127 V or.7,2 A.

4.103DV.1.4 A THERMOSTAT (cold control) having-amarked OFF position is not required to
e-energize small loads such as an interior light;-an ICE-MAKER, a water dispenser, qr the
ike, nor be marked to indicate the load controlled when the rating of the unit does hot
xceed 127 Vor 7,2 A.

4.103DV.1.5 A manually operated switch with a marked OFF position that controlslla
ermetic refrigerant motor compressor with or without other loads shall have a cufrent
ating that is at least 115 % of the sum of the motor-compressor's rated load current as
etermined during the input test in Clause 10.

4.103DV.1.6 A switch that controls a motor of other than the clock-motor type sha|l have a
orsepower rating or an equivalent locked rotor ampere rating not less than that of the
otor to be controlled.

4.103DV.1.7 When a switching device controls a compressor motor and fan motorand/or
ther loads it shall have a current interrupting capacity not less than the locked-rotpr load
f the compressor motor plus the full load current of the fan motor and/or other logd.

4.103DV.1.8 A switch provided as an interlock shall be endurance tested for 100 000
cycles of operation at not less than the load it controls. The tests shall be conducted as
specified in the applicable Standards.

NOTE An ac general-use snap switch (not an ac-dc general-use snap switch) may be used to control a motor load
not exceeding 80 % of the ampere rating of the switch at its RATED VOLTAGE.

24.104DV D1 Add the following Clause to the Part 2:
The appliance shall be designed so that the field installation of ACCESSORIES shall:

a) Be by the means of receptacles, plug-in connectors, wiring terminals, or insulated
wire connectors;
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b) Not require drilling, cutting, soldering, or rearrangement of existing components;
c) Prevent stress from being transmitted to the appliance wiring or terminals; and

d) Reduce the likelihood that the auxiliary device will be incorrectly installed.

24.105DV DR Add Clauses 24.105DV.1 to 24.105DV.3 to the Part 2:

24.105DV.1 Motor running capacitors in appliances for which Clause 30.2.3 is applicable

t

25 Sup
This clau
Addition:

This clay
connectin

25.1ADV DR Add Clauses 25.,1ADV.1 to 25.1ADV.3 to the Part 1:

azard in the event of a capacitor failure.

.105DV.2 With reference to Clause 24.105DV.1, the requirement is considered to e met if
e capacitors are of class of safety protection S2 or S3 according to IEC 60252-1 of are
arked "Internally Protected" or "Protected" according to UL 810.

.105DV.3 With reference to Clause 24.105DV.2, compliance shall’be checked by
spection.
ply connection and external flexible cords

5e of Part 1 is applicable except as follows.

se of Part 1 is not applicable to thoSe parts related to motor-compressors with fadlities for
g a SUPPLY CORD, complying with the:appropriate requirements of IEC 60335-2-34.

5.1ADV.1 The rating of the attachment plug shall be not less than 125 % of the marked

rating of the refrigerator and not less than the total input measured during the heating tests

tp the_power supply:

f Clause 11. The'total input shall include all concurrent loads, including the loads drawn
y ACCESSORIES intended for use with the refrigerator.

5.1ADV.2.ICE-MAKERS of the following types shall have provision for permanent corjnection

a) Units that have a rated load current exceeding 40 A. The largest sum of

2
c

concurrent Toads shown on the nameplate shall be used to determine the rating;
b) Units rated in excess of 250 V; and

c) Remote ICE-MAKERS and split-system ICE-MAKERS.

5.1ADV.3 A remote ice dispensing head that along with an outdoor condensing unit
omprises a remote ICE-MAKER and that is intended to be moved for cleaning purposes shall

have the option of being either permanently connected or cord connected to the power

S
C

upply. The remote ice dispensing head shall not be electrically connected to the
ondensing unit unless the wiring is in a Class 2 circuit.
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25.2 Modification:
Replace the requirement by the following.

Mains-operated appliances shall not be provided with more than one means of connection to the supply
unless

— the appliance consists of two or more completely independent units built together in one enclosure,

— the relevant circuits are adequately insulated from each other.

Appliances which can be both mains and battery operated shall be provided with a separate-means for the
connectipn of the mains and of the battery.

Light pollyvinyl chloride sheathed cord (code designation 60227 IEC 52) and heat-resistant light polyvinyl
chloride |sheathed cord (code designation 60227 IEC 56) are allowedcregardless of the maps of the

lause does not apply to flexible leads or cords used’to connect an appliance to a SELV power

5.7DV DC Modification of Clause 25.7 ofthe Part 2 by adding the following:

5.7DV.1 A cord-connected refrigerator shall employ at least a hard or junior hard ysage
ype power SUPPLY CORD (example-S, SE, SO, SOO, ST, STO, STOO, SJ, SJO, SJOO,|SJT,
JTO, SJTOO, or SPT-3) having-a voltage rating not less than that of the refrigeratg

-

OTE SJE, SP-3, and SPE-3 apply to the United States only.

5.7DV.2 A sUPPLY-CORD used on an appliance intended for outdoor use shall comply with
he requirements for outdoor-use cord sets in accordance with UL 817 and CSA C22.2 No.
1. Such cords.are identified by the letters “W” or “W-A” following the cord type
esignation:marked on the jacket.

25.13

This subclause does not apply to flexible leads or cords used to connect an appliance to a SELV power
supply.

25.23 Addition:

For appliances which can be battery operated, if the battery is placed in a separate box, the flexible lead or
flexible cord used to connect the box to the appliance is considered to be an INTERCONNECTION CORD.

25.101 Appliances which can be battery operated shall have suitable means for connection of the
battery.
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Appliances shall be provided with terminals or flexible leads, or a flexible cord which, for connection to the
battery terminals, may be fitted with clamps or other devices suitable for use with the type of battery
marked on the appliance.

Compliance is checked by inspection.
25.102DV DR Addition of Clauses 25.102DV.1 and 25.102DV.2 to the Part 2:

25.102DV.1 The length of a power SUPPLY CORD shall be not less than 1,5 m (5 ft) or more
than 3,0 m (10 ft). The length shall be measured between the attachment plug and any point
at which the cord exits the refrigerator cabinet or the last strain relief, whichever is ghorter.

25.102DV.2 For BUILT-IN refrigerators, the power SUPPLY CORD may be less than|1;5 m|(5 ft)
long when:

a) The bottom of the machine compartment or condensing unit is‘at least 1,7|m (5,58
ft) above the floor;

b) The installation instructions indicate the location of the’electrical outlet in|the
alcove for the refrigerator so as to accommodate the.shorter length of power suppPLY
CORD; and

c) The power SUPPLY CORD can be connected ahd disconnected from the front
without requiring the refrigerator being moved, or if a disconnect switch is pfovided.
26 Terminals for external conductors

This clauge of Part 1 is applicable except as follows.
Addition:

This claupe of Part 1 is not applicable to those parts of motor-compressors with facilities for conpecting a
SUPPLY CORD and complying with the appropriate requirements of IEC 60335-2-34.

26.11  Addition:

Terminal [devices in_anvappliance for the connection of the flexible leads or cord with TYPE X ATTACHMENT
connectirjg an extefnal battery or battery box shall be so located or shielded that there is np risk of
accidentgl connection between battery supply terminals.

27 Provision for earthing

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

Compliance is not checked on parts related to motor-compressors if the motor-compressor complies with
IEC 60335-2-34.
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27.1DV D2 Modification of Clause 27.1 of the Part 1 by replacing "ACCESSIBLE METAL PARTS"
with "ACCESSIBLE METAL PARTS and metal parts that are capable of being contacted by
service personnel while the refrigerator is energized" in the first paragraph.

27.5DV.3 DR Modification to replace Clauses 27.5DV.1, 27.5DV.2, and Table 27DV.1 of the
Part 1 with the following:

The requirements of Clause 27.5 apply, except that the test duration shall be 2 minutes.

28 Scr

This clayse of Part 1 is applicable except as follows.

Addition

Complia
IEC 603

29 Clegrances, creepage distances and solid insulation

This clay

28.101DV D1 Clauses 28.101DV.1— 28.101DV.3 to the Part 2 (US only):

28.101DV.1 All splices and connections shall beme&chanically secured and electric

28.101DV.2 Splices shall be located within‘the unit enclosure. They shall be secure

ews and connections

nce is not checked on parts related to motor-compressors if the motor-compressor com
B5-2-34.

ponded. A soldered connection shall be madé mechanically secure before being s

ixed member or located in a separate\enclosure if they are subject to flexing, motig
ibration resulting from air movement, or are likely to be moved during service ope
uch as replacing fuses, resetting'\manual-reset devices, or oiling motors.

aintained. Thermoplastic tape wrapped over the sharp ends of the wires shall nof
sed.

se ofPart 1 is applicable except as follows.

8.101DV.3 A splice shall be provided with electrical insulation equivalent to that of
onductors when permanence of spacing between the splice and other metal partg is not

blies with

lly
Idered.

d to a
bn, or
rations,

the

be

Addition:

Compliance is not checked on parts related to motor-compressors if the motor-compressor conforms to
IEC 60335-2-34. For motor-compressors not conforming to IEC 60335-2-34, the additions and
modifications specified in IEC 60335-2-34 are applicable.

20.2 Addition:

Unless insulation is enclosed or located so that it is unlikely to be exposed to pollution by condensation
due to normal use of the appliance, insulation in REFRIGERATION APPLIANCES and ICE-MAKERS is in pollution

degree 3 and shall have a CTI value of not less than 250. This requirement is not applicable for
FUNCTIONAL INSULATION if the WORKING VOLTAGE does not exceed 50 V.
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30 Resistance to heat and fire

This clause of Part 1 is applicable except as follows.

30.1

ACCESSIBLE PARTS of non-metallic material within the food storage compartment are regarded as

parts.

The ball pressure test is not applied to parts related to the motor-compressor,if,the motor-cof
complies|with IEC 60335-2-34.

The temgerature rises attained during the test of 19.101 are not taken into account.
Modificatjon:

For ACCE[SIBLE PARTS of non-metallic material within the storage compartment, the temperature
+ 2 °C s teplaced by 65 °C £ 2 °C.

Addition:

30DV D2 Modification to add the following note to Clause 30:

NOTE 101DV IEC and ISO references to flammability designations are equivalent to the same desig
CAN/CSA-C22.2 No. 0.17 and UL 94.

nations in

30.1DV.3 D2 Modification of Clause 30.1 of the Part 1 by replacing “External parts o}

hasic insulation, or hazardous moving-parts,” in the first paragraph.

30.1DV.4 D2 Modification of-Clause 30.1 of the Part 1 by replacing “external parts” v
“inon-metallic parts that are-enclosures of uninsulated live parts, basic insulation, g
Razardous moving parts’’in the first dashed item.

30.1DV.5 D2 Modification to add the following note to Clause 30.1 of the Part 1:

bluckets which do not enclose or support live parts, basic insulation, or hazardous moving parts.

external

npressor

of 75 °C

fnon-

metallic material,” with “Non-metallic parts that are enclosures of uninsulated live parts,

vith
r

Note 4DV Theseé requirements do not apply to parts such as shelves, drawers, bins, handles, water filters, or ice

30.2 Addition:

These tests are not applied to parts related to the motor-compressor if the motor-compressor complies
with IEC 60335-2-34 with no ignition.

30.2.1DV D2 Modification to replace the third paragraph of the Part 1 with the following:

The glow-wire test is also not carried out on parts of material classified at least HB
according to UL 94 or CAN/CSA-C22.2 No. 0.17 provided that the test sample used for the

classification was no thicker than the relevant part of the appliance.
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30.2.2 Not applicable.
30.101DV D1 Add the following to Clause 30 of the Part 2:

Appliances must comply with the additional requirements of Annex 101.DVD.

31 Resistance to rusting

This clayse of Part 1 is applicable

1.101DV D2 Addition of Clauses 31.101DV.1 and 31.101DV.2 to the Part 2:

1.101DV.1 If an appliance is intended for outdoor use, sheet steel structural parts such as
abinets and enclosures shall be protected from corrosion.

ompliance shall be checked by the salt mist test of IEC 60068-2-52, severity| 2 being
pplicable.

efore the test, coatings shall be scratched by means, of-a hardened steel pin, the end of
hich has the form of a cone with an angle of 40°. Its(tip shall be rounded with a fadius of
,25 mm *0,02 mm (0,0098 in £0,00078 in). The pin-shall be loaded so that the forc¢ exerted
long its axis is 10 N 0,5 N. The scratches shall’'be made by drawing the pin dlong the
urface of the coating at a speed of approximately 20 mm/s (0,087 in/s). Five sicratches
hall be made at least 5 mm (0,196 in) apart'‘and at least 5 mm (0,196 in) from the edges.

fter the salt mist test, the appliance shall not have deteriorated to such an extent that
ompliance with this Standard, in particular with Clauses 8 and 27, is impaired. The coating
hall not be broken and shall not-have loosened from the metal surface.

1.101DV.2 As an alternative:to Clause 31.101DV.1, sheet steel structural parts, sudh as
abinets and enclosures'that are intended for outdoor use, may be protected against
orrosion with a coating-designation G90 in accordance with ASTM A653/A653M or by
ther metallic or non-metallic coatings that provide equivalent protection.

32 Radiation, toxicity and similar hazards

This clayse ofPart 1 is not applicable.

32101DV Dt Additiorrto Clause 32 of thre Part 2as folfows:

The type and quantity of refrigerant employed in the system shall comply with ASHRAE 15
and CSA B52.
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Dimensions in millimetres

60

125

SM1412A

This displagement block has a volume of 140 ml + 5 ml and a mass of 200 g £ 1Q'g.
Its dimensigns are approximately 112 mm x 50 mm x 25 mm.

The dimendions of the vessel are inside dimensions and the tolerance is & 2 mm.
Key
A displacement block
B release pn

C removablE bridge support

Figure 101
Apparatus for spillage test
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Dimensions in millimetres
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Key
A hard-soldered carbide tip K10
B direction|of movement
Figure 102
Scratching tool tip details
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Annexes

The annexes of Part 1 are applicable except as follows.
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Annex A
(informative)

Routine tests
A.101DV D1 Addition of Clause A.101DV.1 after Clause A.3 of the Part 1:
A.101DV.1 Refrigerant leakage test

A.101DV.1.1 Each refrigerator that employs a FLAMMABLE REFRIGERANT shall be tested and

ollowing

emperatures:
a) 20 °C (68 °F) for low sides; and
b) 70 °C (158 °F) for high sides.

A.101DV.1.2 A method other than the pressure testing at the @bove pressure§ may be
mployed if it can be demonstrated that the alternate test method)produces results that are
t least equivalent to the pressure test method.

.101DV.1.3 If the final assembly is completed with telescoped tubing joints|that are
ealed with silver solder, brazing, or the equivalent;)the pressure test of the ¢gomplete
ystem may be at the low-side test pressure _pfovided that the high-side parts are
ndividually tested by the refrigerator manufacturer or by the manufacturer of the part at
ot less than the high-side test pressure.
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Annex C
(normative)

Ageing test on motors
Addition:

This annex does not apply to motor-compressors.



https://ulnorm.com/api/?name=UL 60335-2-24 2022.pdf

JULY 29, 2022 CSA C22.2 No. 60335-2-24:22 ¢ UL 60335-2-24

87

Annex D
(normative)

Thermal motor protectors

Addition:

This annex does not apply to motor-compressors or CONDENSER fan motors.
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Annex P
(informative)

Guidance for the application of this standard to appliances used in tropical climates
This annex of Part 1 is applicable except as follows.
5 General conditions for the tests

5.7 Modification:

The amblent temperature of the tests of Clause 10, 11 and 13 is 43 °C  1°C as specified for appllances of
tropical (T) class in Subclause 5.7.

11 Heating
11.8 Maqdification:

The valugs of Table 3 are reduced by 18 K.
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Annex AA
(normative)

Locked-rotor test of fan motors

The winding of a fan motor shall not reach excessive temperatures if the motor locks or fails to start.

Compliance is checked by the following test.

The fan and its motor are mounted on wood or similar material. The motofrs rotor is locked. Fan blades and

motor br,

The mot

upper linpit of the RATED VOLTAGE RANGE. The supply circuit is given in Figure AA.1.

The ass
any, pert

If the te
condlition

Tempers
During th

After a p
16.3.

For othe
astodis

At the end of the test, the leakage current is measured between the windings and the body at

equal to

alcata ara ot rapacoi oo
FCNCTS arCTTOTTCTITUVCUY

Drs are supplied at their supply voltage when the appliance is supplied at RATED VOLTAGH

bmbly is to operate under these conditions for 15 days (360 h) unless the] PROTECTIVE
nanently opens the circuit prior to the expiration of that time. In this casesthe test is disca

mperature of the motor windings stays lower than 90 °C, the test.is discontinued whd
s are established.

tures are measured under conditions specified in 11.3.

e test, the winding temperatures shall not exceed the.values given in Table 8.

rthan DC motors, a residual current device with a rated residual current of 30 mA is con
connect the supply in the event of anéxcessive earth leakage current.

fwice the RATED VOLTAGE. lts(value shall not exceed 2 mA.

F or at the

DEVICE, if
ntinued.

bn Steady

eriod of 72 h from the beginning of the test, the.motor shall withstand the electric strength test of

hected so

a voltage
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Key
S supply soprce
H housing
R residual qurrent device (/5, = 30 mA)

P thermal motor-protector (external or internal), if fitted
M motor
The circuit is modified for three-phase fan motors. For DC Motors, the‘RED is not necessary.
Care has tolbe taken to complete the earthing system to permit the'correct operation of the residual current device (RCCBJRCBO).

Figure AA.1
Supply circuit for locked-rotor test of a single-phase fan motor
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Annex BB
(informative)

Method for accumulation of frost

The accumulation of frost may be produced by the use of a device having a controllable heat source
directed on a measured amount of water for the purpose of evaporating this water over a predetermined
period with a minimum of extraneous heat loss to the cabinet of the REFRIGERATING APPLIANCE.

A convenient form of the apparatus would comprise a block enclosure of thermally insulating material
having g 1 i ini 1 elow an
evaporaling dish with a high thermal conductivity base and low thermal conductivity walls (seediqure BB. 1

and Figure BB.2).

The device described above should be mounted at the geometric centre of ~the cabingt of the
REFRIGERATING APPLIANCE and the electrical connection brought conveniently to the loutside s¢ that the
voltage Bpplied may be varied and the power input measured with the door, of the REFRIGERATING
APPLIANGE in the closed position.

Water is|then introduced into the evaporating dish at the required rate through a length of small bore tube
passing |into the cabinet. A continuous flow is not necessary but\the water should be injected at
approprigte intervals.

Provisiof should be made (for example in the control of the supply of electrical energy to the {levice) to
ensure that the evaporation of water under normal conditions.of use is capable of being maintgined at a
rate equal to 2 g of water per litre of gross cabinet volume-pér week.

The eledtrical energy to the device should not be excessive, but shall be sufficient to ensure the[complete
evaporation of the water.

The amqunt of frost to be accumulated prior.to-the start of the defrosting test should be based op this rate
and on the time interval between two successive defrosts in accordance with the instructions.

NOTE For|example, if the instructions recommend defrosting twice weekly, then a REFRIGERATING APPLIANCE with a cabinet
gross volumne of 140 | will require:

2gx140/2 =140 g of water
The aboye rate may be ‘exceeded in certain circumstances.

The appgratus described has a maximum evaporation rate of approximately 2 g/h when operating with an
input of 4 W and\with the water to be evaporated entering at cabinet temperature.
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Dimensions in millimetres
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Key
A insulatingmaterial

B copper plate

C copper tupe

D thermal irjsulating foam

Figure BB.1

Diagram of apparatus for water evaporation and for accumulation of frost
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Figure BB.2
Apparatus for water evaporation and for accumulation of frost
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Annex CC
(normative)

Non-sparking “n” electrical apparatus and test conditions for “dc” devices
Where reference is made to IEC 60079-15, the following clauses are applicable as modified below.
7 Requirements for non-incendive components

Clause 7 is applicable.

8 Requjrements for hermetically sealed devices

Clause 8|is applicable.

9 Requjrements for sealed devices

All of the pubclauses of Clause 9 are applicable, except 9.1, which is replaced by the following.
9.1 Non-metallic materials

Seals arg tested using 11.2.

10 Regqpirements for restricted-breathing enclosures

Clause 10 is applicable.

Where reference is made to IEC 60079-1, the following clause is applicable as modified below.
15.5.3.1 | General

Group llA: (55 + 0,5) % hydrogen/air at;atmospheric pressure; or

Group l1A: (6,5 + 0,5) % ethylene/air at atmospheric pressure.
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