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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-34: Particular requirements for motor-compressors

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compriging

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatid
co-operation on all questions concerning standardization in the electrical and electronic fields.JTo this end

in addition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Repo|
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEGyPublication(s)"). T
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt V

nal
hnd
rts,
eir
ith

may participate in this preparatory work. International, governmental and non-governmental organizations liaiging

with the IEC also participate in this preparation. IEC collaborates closely with theMnternational Organization
Standardization (ISO) in accordance with conditions determined by agreementrhetween the two organization

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

IEC Publications have the form of recommendations for international’ use and are accepted by IEC Natig
Committees in that sense. While all reasonable efforts are madeyto ensure that the technical content of

Publications is accurate, IEC cannot be held responsible for the way in which they are used or for

misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicati
transparently to the maximum extent possible in their national and regional publications. Any divergence betw
any IEC Publication and the corresponding national or'regional publication shall be clearly indicated in the laf

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

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

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

Attention is drawn to the\Normative references cited in this publication. Use of the referenced publication
indispensable for the ¢orrect application of this publication.

IEC draws attention' to the possibility that the implementation of this document may involve the use of
patent(s). IEC.takes no position concerning the evidence, validity or applicability of any claimed patent right
respect thereofr As of the date of publication of this document, IEC had not received notice of (a) patent(s), wh

for

b.

nal
all
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EC
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er.
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or
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(a)
b 1N
ich

may be required to implement this document. However, implementers are cautioned that this may not represlent

the latest information, which may be obtained from the patent database available at https://patents.iec.ch.
shall’not be held responsible for identifying any or all such patent rights.

EC

Thiisscommented version (CMV) of the official standard IEC 60335-2-34:2024 edition
allows the user to identify the changes made to the previous IEC 60335-2-34:2021
edition 6.0. Furthermore, comments from IEC SC 61C experts are provided to explain the
reasons of the most relevant changes, or to clarify any part of the content.

y.0

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 60335-2-34 has been prepared by subcommittee 61C: Safety of refrigeration appliances
for household and commercial use, of IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This seventh edition cancels and replaces the sixth edition published in 2021. This edition
constitutes a technical revision.

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

a) [ alignment with IEC 60335-1:2020;
b)|in the scope added the rating up to 600 V (Clause 1);

c) [the definition of design pressure has been changed in maximum allowable “pressire
(3.1.101, 7.102, 22.7);

d) | introduction of maximum load conditions (MLC) as declared by the manufacturer (3.1.103,
5.6, 7.12, Annex AA);

e) [ transcritical back pressure categories (R-744) have been introduced (3.1.102, Table AA.1,
Table AA.2);

f) | new definition of coilette has been introduced (3.8.103);
g) | new definition of bypass valve has been introduced (3.8.104);

h) | the evaluation of motor-compressors using a motor-campressor control system has bgen
clarified (6.101, 6.103, 6.104, 19.1);

i) | modification of electric strength test has been added (16.2);

j) | reference to the fatigue test has been deleted{Clause 18);

k) | compliance for pressure tests has been updated (22.7, Annex EE);

I) |reference for the motorette has been tra@isferred from Annex BB to the new Annex FF;

m)| annex for insulation materials and parts has been updated and tie cord relaxation has begen
removed (Annex CC);

n) | new annex for motorette or coilette has been introduced (Annex FF).

The text of this International Standard is based on the following documents:

Draft Report on voting

61C/924/FDIS 61C/926/RVD

Full information-on the voting for its approval can be found in the report on voting indicated in

thg above table.

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

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

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

This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments unless that edition precludes it; in that case, the latest edition that does not
preclude it is used. It was established on the basis of the sixth edition (2020) of that standard.

NOTE 1 When "Part 1" is mentioned in this standard, it refers to IEC 60335-1.
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This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to convert
that publication into the IEC standard: Particular requirements for motor-compressors.

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:

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

— | notes: in small roman type.

Wofds in bold in the text are defined in Clause 3. When a definition concerns ah-adjective, the adjective and

The committee has decided that the contents of this document.will remain unchanged until {

S
S

NO|TE 4 The attention of National Committees, is-drawn to the fact that equipment manufacturers and tes

o

whilch to make products in accordance with the' new requirements and to equip themselves for conducting ne
rev|sed tests.

It

not|earlier than 12 months or laterthan 36 months from the date of publication.
The following differences exist in the countries indicated below.

— | 7.1: The lockedfrotor current marking is required for some motor-compressors (USA).
— | 22.7: Differenttest pressures are used (Japan, USA).

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

unless-notes-are—in-a-new—subelause—orinvelvie-notes—in-Part 1 thev are-numbered-startinag-from-401 incly
7 4 T 7

those in a replaced clause or subclause;

additional annexes are lettered AA, BB, etc.

sgociated noun are also in bold.

tgbility date indicated on the IEC website under webstorédec.ch in the data related to {
pecific document. At this date, the document will be

reconfirmed,
withdrawn, or

revised.

rgpnizations can need a transitional period following publication of a new, amended or revised IEC publicatio

i the recommendation of the committee that the content of this publication be adopted for implementation nation

ing

the

he
he

ing
in
or

hlly

IMPORTANT - The "colour inside” logo on the cover page of this document indicate
that'it contains colours which are considered to be useful for the correct understandin

of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

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

Guidance documents concerning the application of the safety requirements for appliances can

be

accessed via TC 61 supporting documents on the IEC website

https://www.iec.ch/tc61/supportingdocuments

Thfs information is given for the convenience of users of this International Standard and dd

no

Thjs standard recognizes the internationally accepted level of protection against hazards su

as

use

ca
ph

constitute a replacement for the normative text in this standard.

electrical, mechanical, thermal, fire and radiation of appliances when operated &s in norn
taking into account the manufacturer's instructions It also covers abnormalssituations t
n be expected in practice and takes into account the way in whigh*electromagns
enomena can affect the safe operation of appliances.

es

ch
hal
hat
tic

Thjs standard takes into account the requirements of IEC 60364 as far-as possible so that the¢re

is
Ho

If an appliance within the scope of this standard also incorporates functions that are covef

by
fan
ac

WH

Paft 1, Part 1 applies.

NO
not
req

Th
pr

NO
pul
the

ter
t

compatibility with the wiring rules when the appliance is connected to the supply mai
wever, national wiring rules-may can differ.

another part 2 of IEC 60335, the relevant part 2 is applied to each function separately,
as is reasonable. If applicable, the influence ofyone function on the other is taken i
Count.

en a part 2 standard does not include additional requirements to cover hazards dealt with

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

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

TE 2 Horizontal-and<gehneric—standards—Horizontal publications, basic safety publications and group sa

lications covering,a‘hazard are not applicable since they have been taken into consideration when develogi

neraturereguitements-forsurfaces-onmany anlngnhne generic efnndgrr‘le such-as1S0 13732-1 forhotsurfade

nsS.

ed
as
hto

n

t is
bral

es

ety
ing

general and particular requirements for the IEC 60335 series of standards.—Fer—example—in—theecase-of

are|

An
co
ha

}
pHah g€ St

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

S5

to
to

An appliance employing materials or having forms of construction differing from those detailed
in the requirements of this standard-may can be examined and tested according to the intent of
the requirements and, if found to be substantially equivalent,-may can be considered to comply

wit

h the standard.

NOTE 3 Standards dealing with non-safety aspects of household appliances are:

IEC standards published by TC 59 concerning methods of measuring performance;
CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions;
CISPR 14-2 concerning electromagnetic immunity;

IEC standards published by TC 111 concerning environmental matters
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If testing of the motor-compressor includes testing in accordance with Annex AA,
temperatures of the motor-compressor windings, housing and other parts related to the
motor-compressor, such as terminals, internal wiring and insulating materials, are not
measured when the complete appliance in which the motor-compressor is used is tested.

These requirements apply to sealed (hermetic and semi-hermetic type) motor-compressors
with their associated starting, cooling capacity control and protection systems, tested separately
under the most severe conditions of the refrigerating system operation which, within reasonable
limits, could occur in the applications for which they are used.

In |particular, the construction detail inspection and locked-rotor testing—may can be dgne
separately on the motor-compressor, thereby eliminating the need for inspection and_test|ng
whien the motor-compressor is applied to many different appliances and factary-bpilt
asgemblies.

Ogerational tests-may can also be conducted on the motor-compressor separately in certain
circumstances. The specification for this type testing is provided in Annex-AA. However, i{ is
popsible that the tests of the existing standards relevant to the given kind“/of application, sych
as|IEC 60335-2-24 and |IEC 60335-2-40,-mayneed-to will be conducted.on the-finalapplication
enfl product and used as the final determination of acceptability.
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1

Th

Th
co
€q
to

co

thgn 250 V for single-phase motor-compressors and 600 V for-ether multi-phase, 600 V direg

Ccu

Th

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-34: Particular requirements for motor-compressors

Scope

|s clause of Part 1 is replaced by the following.

Is part of IEC 60335 deals with the safety of sealed (hermetic and semi-hermetictype) mot
mpressors, their protection and control systems, if any, which are intended for use
Llipment for household and similar purposes and which conform with the standards applica

nditions that-may can be expected to occur in normal use, their rated voltage being not m

rent (DC) motor-compressors.

|s standard also covers

multi-speed motor-compressors, that are motor-compressors, the speed of which can
set to different values;

variable capacity motor-compressors that are motor-compressors where the capacity
the compressor is controlled at fixed speeds.

TE 101 Examples of equipment which contain motor-compressors are

tumble dryers (IEC 60335-2-11);

refrigerating appliances, ice-cream appliances and ice-makers (IEC 60335-2-24);
electrical heat pumps, air-conditioners and-dehumidifiers (IEC 60335-2-40);
commercial dispensing appliances and vending machines (IEC 60335-2-75);

commercial refrigerating appliadces and ice-makers with an incorporated or remote refrigerant unit
compressor (IEC 60335-2-89);

electrical refrigerating equipment for measurement, control, and laboratory use (IEC 61010-2-011);
professional ice-cream makers (IEC 60335-2-118);
refrigerating professional systems and heat pumps (ISO 5149-2);

s standard.dees not supersede the requirements of standards relevant to the particu

Dr-
in
ble

such equipment. It applies to motor-compressors tested separately, under the most severe

bre
ct-

be

of

or

lar
pe
or-
he
|th

app#anee end product

So far as is practical, this standard deals with the common hazards presented
motor-compressors used in appliances which are encountered by all persons in and around
the home. However, it does not in general take into account

the use of appliances by young children or infirm persons without supervision;
playing with the appliances by young children.

by
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NOTE 102 Attention is drawn to the fact that

for motor-compressors intended to be used in appliances in vehicles or on board ships, additional requirements
could be necessary;

motor-compressors used in appliances intended to be used in locations where special conditions prevail, such
as the presence of a corrosive or explosive atmosphere (dust, vapour or gas), additional requirements could be
necessary;

in many countries, additional requirements are specified by the national health authorities, the national

authorities responsible for the protection of labour and similar authorities.

This standard does not apply to

motor-compressors designed exclusively for industrial purposes;.

E

NOIFE- 103 motor-compressors—for refricerant R-744 uysed—in—appliances—with—a—transctritical refrigeration
NIHE—vo—H—oter-compressorstorreHigeait—~—F44—usSec—h—appHancesS—wWhih—a—tHanseriticarfrerigeragyon
svdtem-are-eguinped-with-nressure-relief-devices compliance with-the reaguirementsfor thesedevices-is checked
sysgtemareequippec-wHnpressure reHetr-aevices,—comprance-wHatn egtHrementstortReseg-aevicesischecKkea

Normative references

Thjs clause of Part 1 is applicable, except as follows.

Ad

IE
en

IE
pr

IE
IE
IE
IE

IS
IS
IS

IS

dition:

C 60079-1:2014, Explosive atmospheres — Part \I© Equipment protection by flamepr

bof

closures "d"

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

C 60851-4:2016, Winding wires — Téest methods — Part 4: Chemical properties

C 60851-5:2008, Winding wires'— Test methods — Part 5: Electrical properties

0 60851-5:2008/AMD1:2044

> 60851-5:2008/AMD2:2019

D 817:2014, Refrigerants — Designation and safety classification

D 817:2014/AMD#A:2017

D 817:2014/AMD2:2021

D 701032019, Graphical symbols — Safety colours and safety signs — Registered safety signs

3

T | definiti

This clause of Part 1 is applicable, except as follows.

consolidated version of this documeni éxists, comprising IEC 60851-5:2008, IEC 60851-5:2008/AMD1:2011 a.nd
IEC 60851-5:2008/AMD2:2019.
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3.1 Definitions relating to physical characteristics

3.1.101 1

maximum allowable pressure
PS
mgximum pressure for which motor-compressor is designed, as specified by the manufacturner;
taKing into account expected end-use appliance conditions

3.1.102

application category
bafk pressure relative to the evaporation temperature range over which the motoer-compressor
opgrates

Nofe 1 to entry: For the purpose of this standard, the following classifications of application categories are made
reldtive to the maximum evaporation temperature:

— |very low back pressure (VLBP): denotes a maximum evaporation temperatdre-of —25 °C;
— |low back pressure (LBP): denotes a maximum evaporation temperaturel(ofj-15 °C;

— |medium back pressure (MBP): denotes a maximum evaporation temperature of 0 °C;

— |high back pressure (HBP): denotes a maximum evaporation tempepature of +15 °C;

— |very high back pressure (VHBP): denotes a maximum evapgration temperature of +30 °C;
- ?szboc(;itical R-744 low back pressure (SC R-744BP 744 BR): denotes a maximum evaporation temperature gf —
— |transcritical low back pressure (TC R-744LBP): denotes a maximum evaporation temperature of —15 °C; |2
— [transcritical medium back pressure (TC R-744MBP): denotes a maximum evaporation temperature of 0°C;
— |transcritical high back pressure (TC R-744HBR): denotes a maximum evaporation temperature of +15°C;

— |maximum load condition (MLC) declarédby the manufacturer.

3.1.103

maximum load condition |3
Myc

mgximum application,_ conditions at which the motor-compressor is allowed to opergate
as|declared by the manufacturer

3.8 Definitions relating to types of appliances

3.5.101

mgtor-compressor
appliance’ consisting of the mechanical mechanism of the compressor and the motor, both| of
whiichlare enclosed in the same sealed housing, with no external shaft seals, and with the

Note 1 to entry: The housing-may can be permanently sealed, such as by welding or brazing (hermetic motor-
compressor) or-may can be sealed by gasketed joints (semi-hermetic motor-compressor). A terminal box, a
terminal box cover, and other electrical components or an electronic control system-may can be included.

Note 2 to entry: Hereafter, the term motor-compressor will be used to designate either a hermetic motor-
compressor or semi-hermetic motor-compressor.

3.5.102
two-stage motor-compressor
motor-compressor comprising two compressors and one motor in a single housing



Replacement of term “design pressure” with “maximum allowable pressure (PS)” to be used with all refrigerants and not for transcritical refrigeration systems as defined in the previous edition.

Introduction of alternative hydrostatic test using multiple for declared maximum allowable pressure (PS), see Subclause 22.7.

Transcritical back pressure categories (R-744) are introduced. See new categories in 3.1.102, Table AA.1 and Table AA.2.

Introduction of maximum load conditions (MLC) as declared by the manufacturer. This revision offers the alternate path to comply with Annex AA requirements instead of being held the limited conditions in the previous edition. See revisions in Annex AA. 

See Subclause 7.12 for additional requirement when the MLC is used.
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3.6 Definitions relating to parts of an appliance

3.6.101

ho

using

sealed enclosure for the motor-compressor, which contains the compressor mechanism and
the motor, and which is subjected to refrigerant pressures

Note 1 to entry: All connecting tubes to the motor-compressor (e.g.: process tube, discharge tube, suction tu

are

part of the housing.

3.6.102

be)

st3rting relay

elgctrically operated control device intended for integration or incorporation into a_mot
compressor and used within the motor-compressor circuit to control the starting ©f,'sing
phpse motor-compressors

3.

3.
th
au

pre

Nof

Definitions relating to safety components

.101
rmal motor-protector
omatic control, built-in or fitted on a motor-compressor that.is)specifically intended

ser]sitive to one or both of the following:

Nof
tot

3.1
mg

motor-compressor temperature;

motor-compressor current.

e 2 to entry: The control is capable of being reset (either\manually or automatically) when its temperature f
he reset value.

.102
tor-compressor protection system

thérmal motor-protector and associated components, if any, or protective electronic circ

ful

sp
ov

Nof

y or partly separate or integrated\into the motor-compressor control system and which
bcifically intended to protect.the motor-compressor against over-heating due to runn
prload or failure to start

e 1 to entry:  Fhe-controleafriesmotor-compressorcurrent-and Motor-compressor protection systen

ser]sitive to one or both of the following:

motor-compressor temperature;

motor-compressor current.

.103

tor-compressor control system

stem..comprising one or more electrical or electronic components, or electronic circu
t provides at least one of the following:

Dr-
le-

to

tect the motor-compressor against over-heating due to running\everload and failure to sfart

e 1 to entry:  This—control-carries—motor-compressorcurrentand Notor-compressor protection systenp is

hlls

its

motor-compressor starting control functions;
motor-compressor cooling capacity control functions

37.104

pressure relief device
pressure sensing device, intended to reduce pressure automatically when pressures within the
refrigeration system exceed the preset pressure of the device

Note 1 to entry: This device has no provisions for setting by the end user.
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3.8 Definitions relating to miscellaneous matters

3.8.101

transcritical refrigeration system
refrigeration system where the pressure in the high pressure side is above the pressure where
the vapour and liquid states of the refrigerant can coexist in thermodynamic equilibrium

3.8.102
motorette
insulation system model made to embody all of the elements of a random wound insulation

Sy

No
ran

+
bLTTTI

e 1 to entry: Random wound is used to describe a motor winding in which round insulated conductors;occ
Hom positions in a slot.

3.4.103

co

lette 4

mqdified arrangement of a motorette resembling a partially assembled matar

Nofe 1 to entry: Coilette is a motorette without the frame.

3.4.104

bypass valve [§

deyice that relieves high-side pressure into the low-side at a jpredetermined pressure differen
4 | General requirement

Thjs clause of Part 1 is applicable.

5 | General conditions for the tests

This clause of Part 1 is applicable, exéept as follows.

5.2 Addition:

At

least one additional sample is required for the tests of Clause 19, however further samp

mdy can also be provifled or are needed.

Fo

Fol

I the test of 22\7) two samples of the empty housing are required.

' the test~0f normative Annex EE, three samples of the empty housing are required.

5.9 _Addition:

py

ial

es

Variable speed motor-compressors shall run at maximum speed unless specified differently
in declared maximum load conditions (MLC).

5.7 Replacement:

Tests are carried out in an ambient temperature of 20 °C + 5 °C unless specified differently in
the standard.



Coilette is just a different arrangement of a motorette defined in Subclause 3.8.102. See constructions and figures in Annex FF.

The definition of bypass valves is added considered they are mentioned in the text.
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5.8.2 Addition:

Motor-compressors with self-resetting motor-compressor protection systems, and
designed for more than one rated voltage, are subjected to the tests of 19.101 and 19.103 at
the highest voltage.

5.10 Addition:

For the tests of C/ause 19 —Bhe—aele%enal—samp#e one or more samples (running and /ocked

chrged W/th oil and vapour refr/gerant The samp/e#@a&te sha/l be prowded W/th the motor—
compressor protection system, starting relay, start capacitor, run capacitor and«control

sys$tem, if any, as specified by the manufacturer—except-that-therotor-shall-have-beenlocked
bythe-manttacturer.

The manufacturer or responsible agent shall provide the following informatiod for each typeg of
ma@tor-compressor submitted for the tests:
— | type (synthetic or cellulosic) of winding insulation;
— | refrigerant identification:
a) for a single component refrigerant, by at least one of the fallowing:
e chemical name;
e chemical formula;
e refrigerant number;
b) for a blended refrigerant, at least one of the.following:
e chemical name and nominal proportien of each of the components;

e chemical formula and nominal ptoportion of each of the components;

refrigerant number and nomjnal proportion of each of the components;
e refrigerant number of the-refrigerant blend;
— | types and quantity of oil to be‘used if the test samples which use oil are not already charged;

— | application category or.application categories for motor-compressors classified as belng
tested with normative Aanex AA;

— | whether a supply-cord can be connected directly to terminals on the motor-compressaqr;

5.11 Replacement:

Fof motor-compressors which can be used in appliances where the supply cord is connected
dirgctly to terminals on the motor-compressot, the test sample shall be provided with a supply
cord.

NOTE 101 Any additional samples required for testing-need will not necessarily be provided with a supply cord.

5.101 Motor-compressors, including those with crank-case heaters, are tested as motor-
operated appliances.

5.102 With regard to 6.104, protective devices other than the declared device under test
shall be disabled during the tests of normative Annex AA and Clause 19. If multiple protective
devices are declared, each shall be tested independently.
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6 Classification
This clause of Part 1 is applicable, except as follows.

6.101 Motor-compressors—without—an-incorporated—or-associated—electronic—circuit are

clgssified as being tested with or without normative Annex AA.

b

37T

D
D

$383F g2

(=]
—

.102 Motor compressors are classified as being

intended for direct connection of the appliance supply cord to the motor-compressor
terminals, or

— | not intended for direct connection of the applianceé supply cord to the motor-compressgor
terminals.

NOJTE 1 Motor-compressors can in both cases be delivered with or without the external components necesdary
for connection of the supply cord.

NOJTE 2 Motor-compressors intended for direct connection of the appliance supply cord to their terminals gan
alsp be used without the supply cord being.connected directly to their terminals.

NOJTE 3 If the motor-compressor is used without the relevant components or with components different from thpse
spqcified by the manufacturer, additional” testing in accordance with the appropriate appliance standard can|be
nedessary.

Campliance is checked by-inspection and by the relevant tests.

6.103 Motor-compressors are classified as being protected by—protective—electrofpic
cuits motor-compressor protection system or not being protected by—pretective
L etronie-cirettits motor-compressor protection system.

52

Thijs does.not preclude the—protective—electronie—cireuits motor-compressor protectifn
syptem being provided in the end product, in which case many of the tests of this standard
shall’\be conducted on the end product.

nomplianceis chocked by inspectionand by therol _

6.104 The motor-compressor manufacturer shall declare the means of motor protection,
thermal motor-protector, impedance protection, protective electronic circuit, or a
combination of the above.

Compliance is checked by inspection-and or by the relevant tests.

6.105 Motor-compressors using refrigerant R744 shall be classified as used in a
transcritical refrigeration system or in a subcritical refrigeration system.

Compliance is checked by inspection and by the relevant tests.
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6.106 The manufacturer shall declare any substitute material being used in normative
Annex BB or normative Annex CC or normative Annex FF as previously tested.

Compliance is checked by inspection.

7 Marking and instructions

This clause of Part 1 is applicable, except as follows.

7.1 Modification:
The rated power input or rated current need not be marked.
Addition:

Maqtor-compressors suitable for use with a flammable refrigerant shall be marked with warn|ng
sign ISO 7010 W021 (2011-05).

7.3 Not applicable.

7.6 Addition:

[warning sign ISO 7010 A ) .
W021 (2011-05)] Warning; Risk of fire/Flammable material

7.1 Not applicable.
7.12 Not applicable, except 7.12-1, which is applicable.

Addition:

— | When the maximum‘load condition (MLC) is declared by the manufacturer, the operat|ng
conditions shall be~included in the manufacturer’s instructions for the refrigerants used.

NOITE 1 Examples of operating conditions are:

— | maximum exapeoration temperature;

— | maximum éondensation temperature;

— | maxiandm discharge pressure for transcritical system;

— | maximum return gas temperature;

. i — "
- ITIAATITIUTTT dTTToTeTIe terriperature,

— maximum speed of inverter if applicable.

7.13 Not applicable.
7.14 Addition:
The height of the triangle in the symbol ISO 7010 W021 (2011-05) shall be at least 15 mm.

7.101 Refrigerants that can be used with the motor-compressor shall be listed in the
instructions.

Compliance is checked by inspection.
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7.102 The maximum allowable pressure (PS) for low and high side shall be indicated in the
manufacturer’s instruction.

8

Th

9

Protection against access to live parts

is clause of Part 1 is applicable.

Starting of motor-operated appliances

Th

10

s clause of Part 1 is not applicable.

Power input and current

Thjs clause of Part 1 is not applicable.

11

Heating

Thjs clause of Part 1 is replaced by normative Annex AA. For motor-compressors classif

as
in

12

tested without Annex AA, compliance with this clause shall be tested as a complete syst
he-final-application end product in accordance with the appropriate appliance standard.

Veoid Charging of metal-ion batteries

Thjs clause of Part 1 is not applicable.

13

Leakage current and electric strength at operating temperature

Thys clause of Part 1 is not applicable, except 13.3 as required by 19.104.

13

In

The
as

3 Addition:

Table 4, add the following to footnote a:

test voltage for 600;V multi-phase appliances is that specified for a working voltage > 250 V where U is ta
he rated voltage.

14 Transient overvoltages

Th

s<lause of Part 1 is applicable.

ed

Ken

15 Moisture resistance

Th

15.

is clause of Part 1 is applicable, except as follows.

1 Modification:

Replace the third paragraph with:

After carefully wiping the external enclosure to remove any surplus water, an inspection shall
show that there is no trace of water on insulation which could result in a reduction of clearances
or creepage distances below the values specified in Clause 29. For appliances and parts of
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appliances with pins for insertion into socket-outlets an inspection shall show that no water has
en

tered the enclosure.

16| Leakage current and electric strength

Th

16

Th

Fo

ma@tor-compressors for DC only, a DC test voltage is appliedc~J.he test voltage is appl

be

16

The test voltage for 600 V multi-phase appliances is that specified for a working voltage > 250 V where U is ta

as

17| Overload protection of transformers and associated circuits

Th

18| Endurance

Is clause of Part 1 is applicable except as follows.
2 Modification:
E first sentence "An AC test voltage is applied between live parts and:"is replaced with:

r motor-compressors for AC only or for both AC and DC, an AC_test voltage is applied. |

fween live parts and:
3 Addition:

Table 7, add the following to footnote a:

he rated voltage.

Is clause of Part 1 is applicable.

Is clause of Part 1.sot applicable;exceptasfolows.

For
ed

Ken

[og
®

19 Abnormal operation

Th

19.

S Clause Ot1 Fart T IS applicable, except as TollIows.

1 Modification:

Replace the test specification by the following:

If the motor-compressor is classified as being protected by a motor-compressor protection
system, the motor-compressors and the motor-compressor protection system-are shall be
submitted to the tests of 19.14, 19.15, 19.101, 19.102, 19.103 and, additionally, if so required

by

the classification of 6.101, to the tests specified in normative Annex AA.

If the motor-compressor is classified as not being protected by a motor-compressor
protection system and such a system is not incorporated or associated with the motor-
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compressor in accordance with 6.103, the motor-compressor shall be submitted to the tests
of 19.11, 19.12, 19.14, 19.15, 19.101, 19.102, 19.103 during the end product testing.

Motor-compressors incorporating electronic circuits are also subjected to the tests of 19.11
and 19.12.

Only one abnormal condition is simulated each time.

Compl/ance Wlth the tests of 19 11 and 19 12 is checked as descr/bed in 19 13 Compllance

19{2 to 19.10 Not applicable.
19|111.2 Addition:

Fof simulation of the fault conditions, a motor-compressor with its incorporated or associaied
electronic circuit is connected to the substitute refrigeration circuit”of Figure AA.1 dnd
operated under the conditions given in Annex AA. The conditions applied are the step prioi to
thgt which caused the protective device to operate or the motor-compressor to stall during
the tests of Table AA.2.

19111.3 Replacement:

If fhe motor-compressor is classified as being protected by a protective electronic circuit
anfl if this protective electronic circuit operates’ {6 ensure compliance with Clause 19 dnd
Annex AA, the tests of 19.101, 19.102, 19.103:@nd Annex AA are repeated with a single fdult
simulated, as indicated in a) to g) of 19.11.2.

Hdwever, the test of Annex AA is not repeated if during the test of Annex AA, for motpr-
cofmpressors classified as being tested with Annex AA, the motor-compressor protection
sy(Ftem did not operate. The test of-Annex AA is also not repeated on motor-compressors that
ar¢ classified as being tested without Annex AA.

19{11.4 Addition:

If the tests have to bé:carried out, they shall be carried out in the end product application.

NOJTE 101 The application of these tests in this part 2 is not mandatory since they are conducted in the end product
apglication.

19{13 Addition:

the component sha/l comp/y W/th 24.101, unless the component was an intentionally weak
part or a non-self-resetting protective dev:ce

19.14 Replacement:

Motor-compressors are operated under the conditions of Table AA.1. Any contactor or relay
contact that operates under the conditions of Table AA.1 is short-circuited.

If a relay or contactor with more than one contact is used, all contacts are short-circuited at the
same time.


https://iecnorm.com/api/?name=9d13d2a7cc6cf156b9bca846acc349d1

- 20 - IEC 60335-2-34:2024 CMV © IEC 2024

Any relay or contactor which operates only in order to ensure that the motor-compressor is
energized for normal use and that does not otherwise operate in normal use is not short-
circuited.

If more than one relay or contactor operates under the conditions of Table AA.1, each such

rel

ay or contactor is short-circuited in turn.

For motor-compressors that use alternate start capacitors, the test shall be carried out using

ea

The test is only performed on motor-compressors classified as being tested with Annex AA.

NO|TE 101 For motor-compressors not classified as being tested with Annex AA, this test will be performed on

ch alternate start capacitor in turn.

end product.

NO[TE 102 If the motor-compressor has several modes of operation, the tests are carried out-with the mo{or-

co

19

system, fogether with all their associated components which opérate under locked-r

co
as

NO

test.

Fo

ma3
sh
mi

A
or

All
50
mc

Fo
md
for

Mc
the

pressor operating in each mode, if necessary.

nditions, are connected in the circuit shown in Figure 101 and supplied with rated volt
specified in 5.8.2.

TE 1 The associated components which comply with the requiremefts,in Clause 24 are not evaluated by

de to ensure that continuous automatic recycling does not occur. The number of operatig
buld, however, not be less than three and should be performed as rapidly as possible wit
nimum delay of 6 s.

pnger off time is permitted if a delay-feature longer than 6 s is part of the protection syst
control system.

electromechnical components of the protection system shall be tested individually
operations in total with the'motor-compressor or with a load corresponding to the act
ptor-compressor or a higher load.

' motor-compressors with a self-resetting motor-compressor protection system,
ptor-compressor, protection system is-allowed-to-eyele tested while cycling continuou
a period of 15 days or for at least 2 000 cycles, whichever is the longer.

tor-compressors without a motor-compressor protection system and only protected
impedance of the windings are connected in the circuit shown in Figure 101 and suppl

wiﬂh rated voltage. If a motor-compressor is designed for more than one rated voltage, i
teste

101 The motor-compressor with the locked-rotor, and motor-compressor protectﬂon

tor
ge

his

' motor-compressors with a non-self-resetting thermal motor-compressor protection
system, the motor-compressor is operated until g sufficient number of operations have beg

en
ns
na

for
Ual

he
sly

by
ed
is

dat the hidhest voltage
G—atHe-HgHeSHYoHage-

At the conclusion of the first 72 h of the locked-rotor test, the motor-compressor is subjected

to

the electric strength test as specified in 16.3.
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For motor-compressors with a self-resetting motor-compressor protection system, if
2 000 cycles of the protection system have not been performed by the end of the 15-day period,
the test may be terminated provided the following conditions are met:

the housing temperature is recorded on the 12t and 15t days. If, during this three-day

period, the temperature has not increased by more than 5 K, the test-ear may be terminate

d.

If the temperature has increased by more than 5 K, the test is to be continued until the
temperature has not increased by more than 5 K over a period of three consecutive days or

for at least 2 000 cycles of the motor-compressor protection system, whichever occu
first;

NO
intq
ma

NO
whi

Mc
de

NO

Fo
su

compressor protection system (if any), together with all their associated components wh
brate under locked-rotor conditions, are re-energized. This procedure is repeated as rapidly
possible until 10 operations have been performed, with a minimum off time of 6 s. A longer

op
as
off

copntrol system.

If
all

If 1
an

Mc
de
If d

19
co
pr

current and a power factor not exceeding that measured during the test.
TE 2 If a given motor-compressor, self-resetting motor-compressor protection system combinatior

le by the motor-compressor manufacturer.

ch incorporate special or unique features.

kigned for more than one rated voltage are also tested at the lowest voltage for 3 h.

TE 4 A separate sample can be used for the test at the lowest voltage.

 motor-compressors where the design of the protection system or control system

time is permitted if a delay feature longerthan 6 s is part of the protection system

he motor-compressor is designed for more than one rated voltage, the test is performea
rated voltages.

he motor-compressor is designed for a voltage range, the test is performed at the upp
i lower voltage limit.

Impressor protection system or 3 h minimum for a self-resetting motor-compresg
btection system under the following conditions:

NO

with motor starting capacitors and motor running capacitors open-circuited one at a time;

rs

the components In the circuit comply with the requirements of Clause 24 using at least he

is

nded for use with more than one refrigerant, only one 15-day test is required, the choice of the refrigerant bding

TE 3 These test procedures can be modified, if necessary, to evaluate motor-compressorprotection systems

tor-compressors with a self-resetting motor-compressor protection system gnd

is

ch that the windings are de-energized permanentlythe motor-compressor and motpr-
fch

or

at

er

tor-compressors_Wwithout a motor-compressor protection system are left energized|as
scribed above fof 15 days. The housing temperature is recorded on the 12th and 15t days.
uring these three days, the temperature has not increased by more than 5 K, the test can|be
tenminated.

102 _The test of 19.101 is repeated for one operation of a non-self-resetting motpr-
or

with motor starting capacitors and motor running capacitors short-circuited one at a time,
unless they have been tested and shown to comply with the requirements for protection

class S2 capacitors of IEC 60252-1:2010 including IEC 60252-1:2010/AMD1:2013.

TE 1 The test with the capacitors open-circuited-need will not necessarily be conducted for motor-compressors
where the open-circuited capacitors remove the start winding from the circuits.

NOTE 2 For motor-compressors with a self-resetting motor-compressor protection system and which are
designed for more than one rated voltage, it is not necessary to repeat the test at the lowest voltage.

NO

TE 3 This test can be performed on separate samples.
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19.103 Three-phase motor-compressors with the locked-rotor, and the motor-compressor
protection systems, together with all their associated components which operate under
locked-rotor conditions, are connected in a circuit similar to that shown in Figure 101, the circuit
being appropriately modified for three-phase motor-compressors. They are supplied with
rated voltage but with one phase to the motor-compressor disconnected during the following
periods:

— for motor-compressors with a self-resetting motor-compressor protection system,
for 3 h;

— for motor-compressors with a non-self-resetting motor-compressor protection system,
untit the first operation of the motor-compressor protection system.

— | for motor-compressors without a motor-compressor protection system, for 3 h.
NOITE This test can be carried out on a separate sample.

191104 During the tests of 19.101, 19.102 and 19.103,

— | the motor-compressor protection system shall be able to operate;

— | the temperature of the housing and the temperature of the_,accessible surfaces| of
associated components shall not exceed 150 °C;

— | the residual current device shown in Figure 101 shall not operate;
— | the motor-compressor, its associated starting relay and motor-compressor protection
system shall not emit flames, sparks or molten metal.

Atlthe conclusion of the tests of 19.101, 19.103 and the-test of 19.102 that is carried out with
stgrt and run capacitors open-circuited,

— | enclosures shall not have deformed to such an extent as to impair compliance Wwith
Clause 29;

— | the motor-compressor protection system shall be able to operate;
— | the motor-compressor shall withstand

e the leakage current test as specified in 16.2, the test voltage being applied between the
windings and the housing;

e the electric strength testof 13.3 of Part 1.

If fhe test of 19.102 is carried out with start and run capacitors short-circuited one at a time,
then at the conclusion of this test,

— | enclosures shall"not have deformed to such an extent as to impair compliance with
Clause 29;
— | the motar-compressor shall withstand

o the“leakage current test as specified in 16.2, the test voltage being applied between the
windings and the housing;

— the motor-compressor protection system shall be able to operate or it shall remain
permanently open-circuited.

If the motor-compressor protection system remains permanently open-circuited, the test of
19.102 with start and run capacitors short-circuited shall be repeated on three additional
samples and all three additional samples shall remain permanently open-circuited at the
conclusion of the test.

NOTE The test can be repeated on three new motor-compressors or by replacing them. In the motor-compressor
originally tested, the motor-compressor protection system can be replaced with one of the same type.

19.105 Three-phase motor-compressors shall be adequately protected against primary
single-phase failure.
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NOTE 1

sup

Co

plying the motor-compressor is disconnected.

mpliance is checked by the following test.

Primary single-phase failure means that one of the three incoming lines to the primary of the transformer

The motor-compressor is supplied from a star-delta or delta-star connected transformer with
a line voltage ratio such that the output voltage is equal to the rated voltage of the motor-
compressor. The transformer is supplied with an input voltage such that the output voltage is
equal to the rated voltage of the motor-compressor. One phase of the supply to the input
windings of the transformer is then disconnected so that maximum current flows in an

un

Th

Mc

Ho
an
the

NO|
at ¢

Du

NO|
co
re
dis
frotf
the

Im
of

A
Ssin

protected winding of the motor-compressor.

e test is continued for the following periods:

system;

resetting motor-compressor protection system.

tor-compressors designed for more than one rated voltage are teSted at each voltage.

wever, motor-compressors with a self-resetting motor-compressor protection syst
 designed for more than one rated voltage are tested at theyhighest voltage for 24 h ana
lowest voltage for 3 h.

ach of their rated voltages.
ring the test,

the temperature of the housing and(the temperature of the accessible surfaces
associated components shall not excéed 150 °C;

the motor-compressor windings shall not be damaged;

the motor-compressor and motor-compressor protection system shall not emit flam
sparks or molten metal.

TE 3 Motor-compressor windings are considered damaged if the windings open circuit or if the mof
pressor does not comply‘\with the electric strength tests specifications. Motor-compressors with a s
tting motor-compressor protection system are also considered damaged if there is a change in the rela
ribution of currents during the test, or if currents measured at the conclusion of the test vary by more than
h currents measured 3 h after the start of the test or on the first closure of the protective system follow
5e 3 h.

mediately following this test, the motor-compressor shall withstand the electric strength t
16.3.

thfee<phase motor-compressor is considered to meet the requirement for prim
gle“phase failure protection without tests other than those specified in 19.101, 19.102 4

24 h, for motor-compressors with a self-resetting motor-compressor, \protection

until the first operation of the protective system, for motor-compressors, with a non-self-

at

TE 2 Separate samples can be used in testing motor-compréssors designed for more than one rated voltage,

of

D

Sl

or-
plf-
ive

%
ing

D

e st

:18%
nd

19.103, if it is protected by one of the following devices:

an overcurrent device, protecting each phase of its supply and which is provided with the
motor-compressor or the rating of which is specified by the motor-compressor

manufacturer;

a motor-compressor protection system, responsive to motor current, installed symme
cally at the centre point of a star-connected motor-compressor and which simultaneou
opens at least two windings;

tri-
sly
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— a motor-compressor protection system, located in each winding of the
motor-compressor, which activates pilot duty contacts controlling the supply to the coil of
the motor-compressor supply contactor and which is responsive to at least one of the
following:

e motor-compressor current,

e motor-compressor temperature.

20 Stability and mechanical hazards

This clause of Part 1 is applicable, except as follows.

20|11 Not applicable.

21| Mechanical strength

Thjs clause of Part 1 is applicable.

22| Construction

Thjs clause of Part 1 is applicable, except as follows.

22|12 Not applicable.

22|5 Not applicable.

22|7 Replacement:

Hdqusings shall withstand the pressure-expected in normal use.

Campliance is checked by the fallowing tests or the test in-Subelatse—18-101Fforrefrigerafpts
with-minimam-high-side-test pressure—10-Mpa normative Annex EE.

A housing which is expoSéd to high side pressure, including those in a motor-compressgor
indorporating a bypass-valve, shall be subjected to a pressure equal to:

— | for subcritical'refrigeration systems, other than those using R-744, 3,5 times the saturated
vapour pressure of the refrigerant at 70 °C, the test pressure being rounded up to the next
0,5 MPa{5-bar) or an alternate test of 3,5 times the maximum allowable pressure (PS). |6

— | for R-744 subcritical refrigeration systems, 3,5 times the saturated vapour pressure of the
reffigerant at 27 °C, rounded up to the next 0,5 MPa (5 bar).

b 4o = 3 £ : 1 . £ B e 4 4 e n
NOTFE—t6 CXdITPIE O tTEST PTESSUTE CAICUldtioNT 10T R==229U | I (SUDTTTUCdr).

Saturated vapour pressure at 70 °C (gauge with respect to atmospheric pressure at STP) =289 MP3 {289 bar}
2,486 MPa (24,86 bar)

Test pressure = 3,5 %289 MPa (28,9 bar)

= 3,5 x 2,486 MPa (24,86 bar)
8,7 MPa (87 bar)
9,0 MPa (90 bar) when rounded up to the next 0,5 MPa (5 bar).

— for transcritical refrigeration systems, the highest of


Introduction of alternative hydrostatic test using multiple for declared maximum allowable pressure (PS). See similar revisions in Subclause 22.7.

The maximum allowable pressure (PS) for low and high side shall be indicated in the manufacturer’s instruction (Subclause 7.102).

The R-22 is forbidden for a long time. Example is revised using the R-290. See also Note 102.
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e 3times the-design maximum allowable pressure (PS); or
e the test pressure declared by the manufacturer; or

e the test pressure specified in Table 101.

The test values for some refrigerants are given in Table 101. For refrigerants not mentioned,
the saturated vapour pressure at the temperatures detailed is obtained from refrigerant vapour
pressure curves supplied by the refrigerant manufacturer.

Table 101 — Minimum high side test pressures

Refrigerant formulae Refrigerant Test pressure
number
MPa (bar)
Stbcritical
CF,CH,F R-134a V%] (75)
CHCIF, R-22 10,5 (105)
CH,F, R-32 17,0 (170)
CH,CH,CH, R-290 9,0 (90)
CF,CF=CH, R-1234yf 7,0 (70)
CF;CH=CHF Rx1234ze 5,5 (55)
CH(CH,), R-600a 3,5 (35)
co, R-744 23,5 (235)
by weight 48,8 % R-22 + 51,2 % R-115 R-502 11,0 (110)
by weight 44 % R-125 + 52 % R-143a + 4 % R-1344 R-404A 12,5 (125)
by weight 50 % R-125 + 50 % R-143a R-507A 12,5 (125)
by weight 25 % R-125 + 52 % R-134a + 23/% R-32 R-407C 11 (110)
by weight 50 % R-125 + 50 % R-32 R-410A 16,5 (165)
Transcritical
co, R-744 42 (420)
NPDTE The refrigerant test pressure data is based on NIST Reference Fluid Thermodynamic and Transpart
Properties Database (RERPROP):—Version-9-1.
ta{suberitiedicapplications,—A housing which is exposed only to low side pressure, including
thgse in a@.motor-compressor incorporating a bypass valve, shall be subjected to a test
préssurerequal to the following but not less than 2,5 MPa (25 bar):
— Lfor subcritical applications, other than those using R-744 -the higher of

+—>5 times the saturated vapour pressure of the refrigerant at 20 °C rounded up to the next
0,2 MPa (2 bar); or an alternate test of 3 times the maximum allowable pressure (PS);

— for subcritical applications using R-744, 5 times the saturated vapour pressure of the
refrigerant at —6,5 °C rounded up to the next 0,2 MPa (2 bar) or an alternate test 3 times
the maximum allowable pressure (PS);

— for transcritical refrigeration systems, a housing which is exposed only to low side
pressure shall be subjected to a test pressure that is equal to the highest of

o 5 3times the-designpressure maximum allowable pressure (PS); or

e 5 times the saturated vapour pressure of the refrigerant at 20 °C rounded up to the next
0,2 MPa (2 bar); or
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e the test pressure specified in Table 102.

The test values for some refrigerants are given in Table 102. For refrigerants not mentioned,
the saturated vapour pressure at the temperatures detailed is obtained from refrigerant vapour
pressure curves supplied by the refrigerant manufacturer.

NOTE 102 Example of test pressure calculation for R-22290 (subcritical):

Saturated vapour pressure at 20 °C (gauge with respect to atmospheric pressure at STP) =-0;814-MPa—{(8;14bar)
0.736 MPa (7.36 bar)

Tegt pressure = ; :
=5 x 0.736 MPa (7,36 bar)
= 3,68 MPa (36,8 bar)
= 3,8 MPa (38 bar) when rounded up to the next 0,2 MPa (2 bar).
Table 102 — Minimum low side test pressures
Refrigerant formulae Refrigerant Test pressure
number,
MPa (bar)
Slibcritical
CF,CH,F R-134a 2,5 (25)
CHCIF, R-22 4,2 (42)
CH,F, R-32 7,0 (70)
CH,CH,CH, R-290 3,8 (38)
CF,CF=CH, R-1234yf 2,6 (26)
CF,CH=CHF R-1234ze 2,5 (25)
CH(CH,), R-600a 2,5 (25)
co, R-744 14,2 (142)
by weight 48,8 % R-22 + 51[2 % R-115 R-502 4,6 (46)
by weight 44 % R-125 +162 % R-143a + 4 % R-134a R-404A 5,0 (50)
by weight 50 % R-125 %50 % R-143a R-507A 52 (52)
by weight 25 %R-125 + 52 % R-134a + 23 % R-32 R-407C 4,0 (40)
by weight 50 %R-125 + 50 % R-32 R-410A 6,8 (68)
Transcritical
CcOo, R-744 28,2 (282)
NS FE—FteTrefrigeranttestpressure—data—ts—based—omMSFReference—turd—Fhermodymarmic—amd—framsport
Properties Database (REFPROP):\/ersion-9-1..

NOTE 103 Further information relating to refrigerant number designations can be obtained from ISO 817.

For refrigerant blends, the saturated vapour pressure is taken as the pressure at the dew point

temperature-of 20-°C-and-70-"C-forlow-side-and-high-side-respectively.

For two-stage motor-compressors with direct discharge from the second stage, the housing
is considered to be exposed to low side pressure.

For two-stage motor-compressors without direct discharge from the second stage, the
housing is considered to be exposed to high side pressure.
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The test shall be carried out on two samples. The test samples are filled with a liquid, such as
water, to exclude air and are connected in a hydraulic pump system. The pressure is raised
gradually until the required test pressure is reached. This pressure is maintained for 1 min
during which time the sample shall not leak except as indicated below.

Where gaskets are employed for sealing the housing of a semi-hermetic motor-compressor,
leakage at gaskets is not considered as a failure, provided the leakage occurs at a pressure
greater than 40 % of the required test pressure.

If a leak occurs, the test-has—to shall be repeated on a sample specially prepared by the
mgnufacturer to avoid leakage at the gasket.

Fof a semi-hermetic motor-compressor employing a bypass valve which relieves\high s{de
pressure into the low side at a predetermined pressure differential, the housing shall |be
capable of withstanding the required test pressure even though leakage occurs@t'gaskets.

NOofrE104—All pressures are gauge pressures.
2219 Addition:

Inqulating materials used within the housing shall be compatible with the refrigerant and|oil
used.

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 normatfve
Anlnex BB or motor-compressors that do not use/oil by test 16 in IEC 60851-4:2016 |for
registance to refrigerants.

Where winding wire insulation has beep-.tested for use with individual components in a
refirigerant blend, it shall also be tested for use with the blend. If a tested blend compriges
tedted individual components, then other blends comprising the same components but|in
different quantities do not need to he\retested.

Fof oils with the same chemical.-components, if the oil with the lowest viscosity is used for the
tegts, then the tests do not-need to be repeated with oils having higher viscosities.

For test 16 in IEC 60851-4:2016, 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-ofirefrigerant and types of oil for which the motor-compressor is intended to|be
used, compfliance of tie cords and insulation materials other than winding wire insulation shall
be|checked-by the tests detailed in normative Annex CC.

Teptihg according to normative Annex BB and normative Annex CC may be conducied
simultaneously in one vessel.

Testing according to normative Annex BB and normative Annex CC may be replaced by
normative Annex FF.

For each of the above tests, separate samples of the tested component shall be used.

Substituting another film-coated winding wire that is similar with respect to properties being
considered, such as top and bottom insulation coats, temperature class and other similar
characteristics (e.g. "ANSI designation”) is possible without the need for additional tests.
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Substituting an identical insulation system part from an alternate supplier is possible by
subjecting the part to a series of short-term tests, such as infrared analysis, thermo gravimetric
analysis, electric strength or similar tests.

22.14 Not applicable.

22.21 Addition:

Th

22

pressure relief device in the high side or discharge piping of the motor-compressor;* the

sh
mg

NO|
apg

Co

23

Thjs clause of Part 1 is applicable, except as follows.

23

Thjs requirement does not apply to wiring inside the housing.

24 Components

Thjs clause of Part 1 is applicable, except as follows.

24

e requirement shall only be applied to external parts of the motor-compressor.

101 Where a motor-compressor used in a transcritical refrigeration system include

all be no other shut off devices or system components except piping located between {
tor-compressor and pressure relief device which could introduce a pressure)drop.

TE The required pressure relief device can be installed by either the motor-compressor. manufacturer or
liance manufacturer.

mpliance is checked by inspection.

Internal wiring

8 Addition:

1.4 Addition:
starting relay 100 0
self-resetting thermal motor-protectors for motor-compressors* 20

non-self resetting thermal motor-protectors for motor-compressors

2 000 or the_aumber of operations during the 15-day locked-rotor test of 19.101, whichever is the greater.

5 a
bre
he

the

00
00
50

an

ply
of

IEC 60079-1:2014, as modified by normative Annex DD, for group IlA gases or the refrigerant
used. This requirement is not applicable to components within the housing.

Compliance is checked by inspection and the appropriate tests of |IEC 60079-15 and
IEC 60079-1.

25 Supply connection and external flexible cords

This clause of Part 1 is applicable, except as follows, only if so required by the classification

of

6.102.


Considering that the Standards for the end products (e.g. IEC 60335-2-24, IEC 60335-2-89) require that components that arc/spark both during normal and abnormal operation, it is appropriate that this new edition of 60335-2-34 includes also the “abnormal operation”.
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25,

25

26

Th

27

Thjs clause of Part 1 is applicable, except as follows.

27

An

6.102 as being intended for direct connection of the appliance” supply cord to f
mgtor-compressor terminals.

28| Screws and connections

Th

29| Clearances, creepage distances and solid insulation

1 Addition:
a set of terminals allowing the connection of a supply cord.
.7 Not applicable.

Terminals for external conductors

is clause of Part 1 is applicable only if so required by the classification of 6.102.

Provision for earthing

1 Addition:

earthing terminal is required only if the motor-compressor is classified in accordance W

|s clause of Part 1 is applicable.

ith
he

Thjs clause of Part 1 is applicable, excepti@s follows.
29{1 Addition:
Exgept as specified in 29.1.1 and™29.1.4, clearances less than those specified in Table 16 are

no

Fo

allowed for basic insulation and functional insulation inside the housing.

I a rated voltage > 3800 V and <346 600 V, the rated impulse voltage is for

overvoltage category I: 2 500 V;
overvoltage-category Il: 4 000 V;
overvoltage category IlI: 6 000 V.

For mator-compressors intended for use at altitudes exceeding 2 000 m, the relevant altitu
cofrection factors in Table A.2 of IEC 60664-1:2007 are not applicable to clearances inside {
housing:

29

1.1 Addition:

de
he

Clearances inside the housing shall not be less than 1,0 mm for a rated impulse voltage of
1 500 V.

29

.1.4 Addition:

Clearances inside the housing are reduced by 0,5 mm for rated impulse voltages of 2 500 V
or more. Between winding wires and winding leads for motors or thermal motor-protectors,

no

minimum clearance is specified.
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29.2 Addition:

Pollution degree 1 applies inside the housing.

29.2.1 Modification:

Add the following to Note 2 in Table 17:

This does not apply to glass insulated terminals where corrosion protection extends over the glass.

29

Ad

Thi

29

Fo

reinforced insulation consisting of a single layer is for

Fo
vo

30

2.4 Modification:

d the following to Note 2 in Table 18:

5 does not apply to glass insulated terminals where corrosion protection extends over the glass:

3.4 Addition:
r a rated voltage > 300 V and <346 600 V, the minimum thickness’for accessible parts
overvoltage category I: 0,6 mm;

overvoltage category Il: 1,2 mm;
overvoltage category Ill: 1,5 mm.

tage.

Resistance to heat and fire

of

I multi-phase appliances, the line to neutral ordine to earth voltage shall be used for rafled

This clause of Part 1 is applicable;only to non-metallic and insulating materials which are

ou

30

31

Thjs clause of Rart™1 is applicable only to parts which are outside the housing.

32

side the housing except as follows.

2.2 Not applicable.

Resistance to_rusting

Radiation, toxicity and similar hazards

Thjs clause of Part 1 is not applicable.
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residual current device that can detect AC or AC with DC components, max. /,, =30 mA]RMS or DC nj
I, =30 mA

motor-compressor protection system (external or internal)
motor-compressor

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

The annexes of Part 1 are applicable, except as follows:

Annex C
(normative)

Ageing test on motors

Thjs annex of Part 1 is not applicable.

Annex D
(normative)

Thermal motor-protectors

Thjs annex of Part 1 is not applicable.
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Annex AA
(normative)

Running overload tests for motor-compressors
classified as tested with Annex AA

AA.1 For most applications of motor-compressors, it is possible to simulate an actual
refrigerant circuit and its corresponding effect on the motor-compressor operation, by the use
of a calorimeter or substitute refrigeration circuit (see Figure AA.1 for such a typical circuit). By
sotldomg, it iIs possible to defermine the maximum motor temperature that would be attained
with a given motor-compressor/motor-compressor protection system combination.

The temperatures of the motor-compressor are affected by the varying parameters.of suctjon
préssure, discharge pressure, return gas temperature, motor-compressor ambigent
ternperature and amount of air movement over the motor-compressor. It is generally possiple
to pimulate the maximum conditions that will be imposed by a general class,ofappliances, with
a dalorimeter or substitute refrigeration circuit.

As| the motor-compressor protection system is the motor temperature limiting devite,
mgasuring the motor temperature at the ultimate trip point is all thatis required to establish {he
mgximum motor winding temperature.

When tested in accordance with its application category as indicated in Table AA.1, the
mgtor-compressor/motor-compressor protection system combination shall not cause the
mqtor winding temperature of motor-compressor toéxceed the maximum values specified in
Clause AA.3.

NOITE 1 A motor-compressor/motor compressor ‘protection system combination complying with [the
requirements in Annex AA is considered as complying with the motor winding temperature requirements in related
stapdards, such as IEC 60335-2-11, |IEC 60335<2-24, |EC 60335-2-40, IEC 60335-2-75 and IEC 60335-2489,
IEQ 60335-2-118.

NOITE 2 The evaporation and condensation temperatures relate to the corresponding saturated vapour pressures
of the refrigerant in use and are measured-by means of the pressure gauges as "suction" and "discharge" respectijely
in Higure AA.1.

NOJTE 3 For refrigerant blends,the.saturated vapour pressure is taken as the pressure at the dew point temperatyre.

The return gas temperature shall be measured by means of a thermocouple, situated in the
sugtion line at point-Asas shown in Figure AA.1.

The test shall.be.carried out at a 43 °C ambient temperature so as to produce an overload|on
theg motor-compressor.

NOJTE 4/~1f\is not intended that the 43 °C ambient temperature be the reference ambient temperature for fthe
tempefature rises given in Table 3 of Part 1.

NOTE 5 The requirements in Table 3 regarding winding temperatures of the different insulation classes are not
applicable to the windings of motor-compressors.

The resistance of the windings at the end of a test shall be determined by taking resistance
measurements as soon as possible after switching windings off. Resistance of the winding shall
then be measured at short intervals of time so that a curve of resistance against time can be
plotted for ascertaining the resistance at the instant of switching windings off.

If the motor-compressor is of the single-phase type with an internally mounted protective
device, the combined resistance of the main winding and start winding, in series, shall be
measured. If the motor-compressor is of the three-phase type with an internally mounted
protective device, the trip point of the protected device shall first be established. The test shall
then be reconducted and the resistance of the entire winding shall be measured after shut-
down, just prior to the protective device activating.
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NOTE 6 A continuous winding resistance recording technique can be used if the temperatures correlate properly
with those obtained by the method of measuring the winding temperature at time intervals following the motor
compressor shutdown.

AA.2 Unless otherwise specified, the tests in this annex are only applied if the
motor-compressor is classified as being tested with Annex AA according to 6.101.

Before testing in accordance with Clause AA.3 is started, it shall be verified that the
motor-compressor is in working order by applying the test of 16.3 and then by operating it in
the substitute refrigeration circuit of Figure AA.1 under the conditions specified in Table AA.1
but at rated voltage for a period of not less than 2 h.

During this 2 h period, the maximum value of the current averaged over any 5 min peried-shall
be|recorded beginning not more than 60 s following the start of the 2 h period. The interyal
befween current measurements shall not exceed 30 s. The starting current is considered to|be
excluded if the first current measurement is made approximately 1 min after statting.

NO|TE The current is recorded to aid in checking reproducibility of test results.

AA.3 For the tests in this subclause, steady conditions shall be considéred reached if thfee
sugcessive readings of the temperature, taken at 10 min £ 1,0 min-intérvals, and at the sane
pojnt of any operating cycle, do not differ by more than 1 K.

The motor-compressor including the motor-compressor protection system |or
maqtor-compressor control system, if any, shall be connected to the substitute refrigeratfon
cirpuit of Figure AA.1 and operated under the conditions.of maximum load given in Table AA.1
until steady conditions are reached.
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Table AA.1 — Substitute refrigeration circuit conditions

for operation under maximum load

Test Applied voltage Application category Evaporation Condensation | Return gas
number temperature temperature temperature
°C °C °C

1 1,06 rated voltage VLBP -25 +55 +43

1 1,06 rated voltage LBP -15 +65 +43

1 1,06 rated voltage SC R-744 LBP -15 +5 +25

1 1,06 rated voltage MBP 0 +65 +25

1 1,06 rated voltage HBP +15 +65 +25

1 1,06 rated voltage VHBP +30 +70 +43

1 1,06 rated voltage MLC Defined by the manufactyfer |9

2 0,94 rated voltage VLBP -25 +55 +43

2 0,94 rated voltage LBP -15 +65 +43

2 0,94 rated voltage SC R-744 LBP -15 +5 +25

2 0,94 rated voltage MBP 0 +65 +25

2 0,94 rated voltage HBP +15 +65 +25

2 0,94 rated voltage VHBP +30 +70 +43

2 0,94 rated voltage MLC Defined by the manufacturer

Condition for transcritical R744,(C02) systems
Test Applied Voltage Application categopy; Evaporation Discharge Return gap
Number temperature Pressure temperature
°C MPa °C

1 1,06 rated Voltage TC R-744LBP -15 7,5 +25

1 1,06 rated Voltage TC Ry744MBP 0 10,0 +25

1 1,06 rated Voltage RE’R-744HBP +15 13,5 +25

1 1,06 rated Voltage MLC Defined by the manufacturer

2 0,94 rated Voltage TC R-744LBP -15 7,5 +25

2 0,94 rated Voltage TC R-744MBP 0 10,0 +25

2 0,94 rated Voltage TC R-744HBP +15 13,5 +25

2 0,94 ratéd Voltage MLC Defined by the manufacturer
The application éategory abbreviations can be found in 3.1.102.
Definition of.p@ximum load condition (MLC) can be found in 3.1.103.
NPTE _Forall tests, the motor-compressor ambient temperature is +43 °C.
By e lidaerantinlondod lor noo in o snberllieal cof-locrn o oo s (oo o llon o oo oo e OO0 D LB
£ ol _tosis tha ol Qpnraﬁnn famparafura iS 15 °f" the condensation fampor:n‘ura is+5 °C and tho roturn ghs

The tolerances on the temperatures in Table AA.1 are £ 2 K for the motor-compressor ambient
temperature, condensation and return gas temperatures, and * 1 K for the evaporation
temperature, and the discharge pressure of the transcritical condition R744 systemis + 0,1 MPa

(1 bar).

During tests under the conditions specified in Table AA.1,



Revision of the Annex AA with introduction of maximum load conditions (MLC) as declared by the manufacturer. This revision offers the alternate path to comply with Annex AA requirements instead of being held the limited conditions in the previous edition. See similar revisions in Table AA.2.
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the temperature rises of the motor-compressor control system and the motor-
compressor protection system including those containing electronic components are
measured and shall not exceed the values given in the Table 3 of Part 1, reduced by 7 K;

the motor-compressor protection system shall not operate to disconnect the motor-

Th

compressor from the supply;

the temperature of the housing and the temperature of the accessible surfaces
associated components shall not exceed 150 °C.

e motor-compressor shall be then further tested as follows.

of

o)

D__dy

~

5

o

3%

Starting from conditions defined in Table AA.1, but at rated voltage, the motor-compress

lo4g
Lo

d shall be increased by applying the steps in sequencé until steady conditions are reach
hd increment follows the applicable steps as indjcated in Table AA.2 except when

mgximum load conditions (MLC) are declared bythe manufacturer only voltage reduct

sta

Pr

NO|
corn

Fol
an
sh
md
ing
ten
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to

rting from 94 % of rated voltage is required.

bcedure is continued until one of the following conditions occurs:

motor-compressor protection system operates to disconnect the motor-compress
from the supply,

motor-compressor stalls and-steady conditions are reached.

TE For centrifugal motor compressors, aerodynamic surge, defined as the lowest flow condition a
pressor operating point, is equivalent to stall for the purpose of this test.

' a motor-compressor. in which insulating materials were evaluated to Level 1 of Annex
 Annex CC or Anlex FF, the winding temperature at which one of the conditions occur

ptor-compressor with synthetic insulation. For a motor-compressor with synthd
ulating matetials tested to Level 2 or 3 of Annex BB and Annex CC or Annex FF, the wind
nperaturenshall not exceed 170 °C or 180 °C, respectively.

addftion, the maximum input current to the motor-compressor or the maximum input curr
the\électronic control system, if used, measured during any step of this clause testing, sH

I

b/l not exceed 160 °C for motor-compressors with cellulosic insulation or 160 °C fof

@ N

or
bd.
he
on

or

BB
ed

~

ic
ng

ent
all

be

recorded.
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Table AA.2 — Steps for increasing the load on the motor-compressor
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Step

Without
electronic
control
system

With
electronic
control
system

Procedure

For motor-compressors for subcritical application categories other than R-744

IEC 60335-2-34:2024 CMV © |IEC 2024

1 A. A. Increase the condensing temperature to +70 °C
Increase the evaporating temperature in steps of approximately 5 K for
— VLBP up to -15 °C
—LBP upto 0 °C
— MBP up to +10 °C ‘\\
— HBP up to +20 °C ,.@
— VHBP up to +35 °C
Increase the input voltage to the electronic control sysl%’lfn steps of
3 N.A A. approximately 6 % of the rated voltage, up to 1,12 ti e rated
voltage
Starting from rated voltage, decrease the inp wn?age to the motor-
4 A A compressor or to the electronic control sy n steps of
’ ’ approximately 5 % of the rated voltage at, e of approximately
2 V/min
o\
For R-744 motor-compressors for subcritical application categories (SC R-@‘L’BP}
1 A. A. Increase the condensing tempe, to +10 °C
Increase the evaporating tenﬁ&\ature in steps of approximately 5 K up
2 A A. to 0 °C
Increase the input vof to the electronic control system in steps of
3 N.A. A. approximately 6 % rated voltage, up to 1,12 times the rated
voltage
Starting from &&1 voltage, decrease the input voltage to the motor-
4 A A compress to the electronic control system in steps of
' ’ approxmn\ 5 % of the rated voltage at a rate of approximately
2 V/mu“
F¢r R-744 motor-compressors for transcr\l&l application categories
1 A A N @crease the discharge pressure in steps of approximately 0,05 MPa ug
’ \10 the values indicated in Table AA.1 increased by 1 MPa
. A
C)\\CJ Increase the evaporating temperature in steps of approximately 5 K for,
. — TC R-744LBP up to 0 °C
2 A. A.
() — TC R-744MBP up to +10 °C
C) — TC R-744HBP up to +20 °C
: Increase the input voltage to the electronic control system in steps of
3 : A. approximately 6 % of the rated voltage, up to 1,12 times the rated
Q voltage
C}\ Starting from rated voltage, decrease the input voltage to the motor-
A A compressor or to the electronic control system in steps of
) ’ approximately 5 % of the rated voltage at a rate of approximately

2 V/min

For motor-compressors when maximum load conditions (MLC) are declared by the manufacturer

Starting from 94 % of rated voltage, decrease the input voltage to the
motor-compressor or to the electronic control system in steps of
approximately 5 % of the rated voltage at a rate of approximately

2 V/min

NOTE A: Applicable; N.A: Not applicable.
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5
6
1
2o
7
I 14
[ == L
12 10
13 9
8
?‘
11
IEC

Ke
1 thermostat sensor 8\, reclaim valve
2 | thermostatically controlled water valve 9 discharge pressure line
3 | cooling water 10 discharge
4 | heat exchanger 11 motor-compressor
5 | suction control 12 suction
6 | charging valve 13 suction line
7 | discharge pressure control 14 pressure equalizing valve
Point A return gas temperature measuring point shall be located at 300 mm (:'500 mm) from the housing
Thg complete substitute”cooling system can be located in the temperature-controlled room or, alternately, only [the
mogor-compressor, motor-compressor control system and the motor-compressor protection system including
thope containing electronic components need to be in this controlled ambient.
NOJTE 1 Additienal components, such as discharge line heaters or suction return gas heaters and coolers can| be
added as needed, as long as the specified temperatures and conditions of Table AA.1 are maintained. A replacedble
filtgr dryer'can be added between the discharge pressure gauge and the discharge pressure control valve.
NOJTE'2/ For some motor-compressors, an additional means for reducing the motor temperature, such as|an
injeeticreooteroreaneot—cooterand-airflow-overthe-moter-compresser—canbe—requiredas—recommendedby-the

motor-compressor manufacturer. The heat removal will be done in conformity with the motor-compressor
manufacturer’s recommendations.

NOTE 3 In case an oil separator is required by the motor-compressor manufacturer, it can be incorporated in the
substitute cooling system, as recommended by the motor-compressor manufacturer.

Figure AA.1 — Substitute refrigeration circuit
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Annex BB

(normative)

tibility tests

ion compa

ing wire insulati

Wind

Testing of winding wire insulation shall be conducted on two sets of representative

BB.1

v

lot

ha
Re

The <slot cections are fabhricated frodmctoal cheaeats annroximat

fivture durina testinga

o oo o oo arC—aoCaoatC OO otC T o COtoapproAtatpTy

TATOTC—Uor g to ottty

T C—a oot U — oot POt Cortam o tWoO—COR o i ouatcU— o T—grounca—oy girot

lectric strenath test of 16- 3 without a prior humiditv test The test shall be carried out betwden

T TCot orarT T CarrC o oudt o CtwWw QT

coils and - then bhetween each -coil and the frame of the assemblv_and then hetween
cohS—ahatheh—oDetween—each—CcohanaMme1Hame—-ortReasSemoryahRaitheR—oetweeh

The 9nislied voltaae ic that enacified for hacie inculatio

OGP P TV Otagl 1o trat SpComC U 1o oaSTtT o uratof -

foulr cuitabhle stand-off norcelain-insilatores holted to-one - end and witina &lot nortion _made from
HROH-StHa o e-StaRG-OH—pPorcerai-SHtHatorS O ore G1t0-ORe-EeRCaR G- WHEa=-510t P oo MaGeHpm

exgept that samples for the refrigerant and oil exposure shall not have the loop at the,gnd

a)-Film-coated winding wire shall be prepared in accordance with IEC 60851-5:2008, 4.4.1
removed until after the refrigerant and oil exposure.

samples as follows:

th

g

13 mm—thick—Fhe—assembled—slot portion—contains—two—coils—+insulated—from—around-byv

T T trrGIc

di

CTIgro T ot CTHgtT tC ot OT TO- O WithoO Ut o PO TG TRICity to ot

th

g

nakallal wiras of each motorette coil
pafae-WHEeS-0eaChHRotorette ol

no
o

Wihding wire insulation shall be desgribed in the test report with the temperature limits gnd

mifpimum thickness.
copdition (no exposure to refrigerant and oil). Another set of six samples of the winding wifes

shall be preparéd for the refrigerant and oil exposure testing.

BB.4 The six as-received samples of winding wire shall be subjected to the electric strength

test of 16.3 except that the applied voltage shall be 125 % of the maximum working voltage of
conductors of the wires. The winding wire tested shall withstand the application of the test

voltage specified without breakdown.

BB.2 The size of the test samples shall be the smallest nominal wire size (diameter) intended
forfuse on the motor-conipressor.

BB.3 One set of sixxsamples of the winding wires shall be maintained in the as-receijed
Ore-set-ofiiwo-samples-of the-motorette shall be-maintained-in-the-as-prepared-condition

the motor-compressor, but not less than 500 V. The test voltage is applied between the



Reference for the motorette is transferred from Annex BB to new Annex FF.
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BB.5 The set of six samples of winding wire prepared for the refrigerant and oil exposure
testing shall be placed in test vessel(s) and each test vessel shall be provided with a pressure
relief device. Each test vessel shall then be sealed, evacuated to 13,33 Pa (100 pym of mercury)

or

less and heated to not less than 150 °C for at least 1 h.

CAUTION: Extreme care should be taken when conducting this test. There are eleva

pr
ad
co

BE
im

nolheat period.

BB.7 Each test vessel shall then be re-sealed, evacuated and ‘heated in accordance W
Clause BB.5.

BB.8 Each test vessel shall then be charged with the refrigerant vapour in a manner wh

do
sh

(79

refrigerant other than transcritical R-744, which shall be at a pressure of not less than 7,3 M
bar).
.9 The-test samples shall be tested as detailed in Table BB.1 using one of the follow

BE
mg

a)

a)

ssure levels within the test vessels which are also under elevated ambient conditions.
Hition, mixing of some chemicals and/or lubricants followed by exposure to high temperatu
Ild produce toxic fumes and/or materials.

.6 The oil shall be added within each test vessel so that all samples will remain partia
mersed in the refrigerant-oil-mixture throughout the duration of the test,dncluding during {

s not permit air to be introduced into the test vessel. The pressure of the refrigerant vap
bll be any convenient pressure between 1,0 MPa/(10 bar) and 2,4 MPa (24 bar) for &g

thods:

The total heating time shall be divided into five equal heating periods. Each heating per
is followed by a period-witheut~in" which heating is not to be applied. The period with
heating shall be at a temperature of-approximately 25 °C £ 5 °C for not less than 48 h; o

Heating shall be applied.gontinuously for the entire total heating time.

Table BB.1 — Time temperature heating cycles

.10 The time temperature heating cycle used for the test is selected by the manufacturer.

ed
In
es

Iy
he

ith

ch
bur

ny
Pa

od
but

Heating temperature Total heating time Heating period

°C h h
Level 1

140 1440 288

145 40801018 216 204

150 720 144

155 540 509 108 102
Level 2

150 1440 288

155 1018 204

160 360 720 2 144

165 509 102
Level 3

160 1440 288
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165 1018 204
170 720 144
175 240 509 48 102

BB.11 Immediately after being exposed to the refrigerant and oil, the winding wire samples
shall be subjected to the electric strength test of 16.3 except that the applied voltage shall be
not less than 100 % of the maximum working voltage of the motor-compressor for which the

winding wire is intended to be used. The test voltage is applied between the conductors of the

Wi

w hoﬁt breakdown.

ed

IEC.

378352

IEC.

IEC
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Annex CC
(normative)

Tie cords and insulation compatibility tests

of six representative samples as follows:

Testing of tie cords, insulating system materials or parts shall be conducted on two sets

a) tie cords shall be at least 500 mm long and of the minimum nominal thickness intended for

b)

NO
NO

C¢

-HSe-or-the-motor-compressor:

insulating system materials shall be of an amount approximately proportional to theirtusse
the system. They shall be of the minimum nominal thickness intended for use on the mot
compressor and having an overall size so the test in Clause CC.3 can be condueted with
flashover;

parts such as an internal motor terminal assembly or lead connection block shall be {
actual type and size as intended for use in the motor-compressor.

insulation components shall be described in the test report with the temperature limits 3

inimum thickness.

TE 1 A suggested overall size for the other insulating system materials,is approximately 50 mm x 50 mm.

TE 2 Annex CC is not applicable to winding wire insulation.

.2 One set of six samples shall be maintained in the“as-received condition (no exposure

refrigerant and oil). Another set of six samples shall~be prepared for the refrigerant and

ex

C¢G
elg
ma
50

C¢

a

~

NO|

bosure testing.

.3 The six as-received samples of insulating materials or parts shall be subjected to {
ctric strength test of 16.3 except that thexapplied voltage shall be not less than 125 % of {
ximum working voltage of the circuit\for which the materials are intended, but not less th
D V.

.4 |If the parts to be tested ate:

insulating materials other than tubing or leads, the test electrodes shall be oppos
cylindrical rods, sized 5mm diameter with edges rounded to a 1 mm radius;

TE The electrode sjze'\Can be varied from the size specified to accommodate testing of small parts.

tubing, the test electrodes shall be a copper conductor and spherical metal shot. The copj
conductor shall be of a size approximately equal to the tubing internal diameter and th
inserted into the tubing. The tubing and conductor shall be bent 180° over a mandrel hav

The-tubing and conductor shall be inserted into the metal shot such that the test voltage
applied between the conductor within the tubing and the metal shot;

a diameter of not more than 10 mm. The metal shot shall be sized 2 mm to 3 mm diamefer.

n

but

he

oil

he
he
an

ber
en

ng

IS

c)

feads, the testsetectrodes shattbe the wire within the feadand metalfoit 50 mm 1o

g;

wrapped around the lead and centred on the lead length. The test voltage shall be applied

between the wire within the lead and the metal foil.

CC.5 The insulation or parts tested shall withstand the application of the test voltage specified
without breakdown.

CC.6



Tie cord requirement for Annex CC is deleted. The tie cord is used only for being present in the vessels, but no further tests are required for it.
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Void

pldced in test vessel(s) and each test vessel shall be provided with a pressure relief.devi

018 The set of six samples prepared for the refrigerant and oil exposure testing shall
Each test vessel shall then be sealed, evacuated to 13,33 Pa (

he

hted to not less than 150 °C for at least 1 h.

be
Ce.

100 uym of mercury) of less gnd

CAUTION: Extreme care should be taken when conducting this test. There” are elevated
pressure levels within the test vessels which are also under elevated ambient conditions.| In
adflition, mixing of some chemicals and/or lubricants followed by exposure to high temperatures
copld produce toxic fumes and/or materials.

CG.9 The oil shall be added within each test vessel so that all~samples will remain partiglly
immersed in the refrigerant-oil-mixture throughout the duration of the test, including during {he
nolheat period.

CG.10 Each test vessel shall then be re-sealed, evacuated and heated in accordance with
Clause CC.8.

Cd.11 Each test vessel shall then be charged)ywith the refrigerant vapour in a manner whjch

do
sh

s not permit air to be introduced into thetest vessel. The pressure of the refrigerant vapour
bll be any convenient pressure between 1,0 MPa (10 bar) and 2,4 MPa (24 bar) for gny

refrigerant other than transcritical R-744, which shall be at a pressure of not less than 7,3 MPa-

(79

C¢
fol

a)

b)
cq

bar).

.12 The-test samples shall betested as detailed inFable-SCS4 Table BB.1 using one of
owing methods:

the total heating time shall be divided into five equal heating periods. Each heating per
is followed by a period-witheut in which heating is not to be applied. The period with
heating shall belat a temperature of-approximately 25 °C + 5 °C for not less than 48 h; g

heating shall\b€ applied continuously for the entire total heating time.

Table CC.A —Ti heati |

.13 The\time temperature heating cycle used for the test is selected by the manufacturer.

he

od
but

Hoat Total heatine & oot od
°c h h
140 14490 288
145 1080 216
150 720 144
155 540 108
160 360 72
175 240 48
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CC.14 Immediately after being exposed to the refrigerant and oil:

a) void;

b) ether-insulation-samples shall be subjected to the strength test of 16.3 except that the
applied voltage shall be not less than 100 % of the maximum working voltage of the circuit
for which the materials are intended. The insulation or parts tested shall withstand the
application of the test voltage specified without breakdown.
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Annex DD
(normative)

Non-sparking "n" electrical apparatus and test condition for "dc" devices

Where within this standard reference is made to IEC 60079-15:2017, the following clauses are
applicable.

7

Requirements for non-incendive components

Clause 7 is applicable.

8

Requirements for hermetically sealed devices

Clause 8 is applicable.

9

A

9.1

Requirements for sealed devices
of the subclauses of Clause 9 are applicable, except 9.1, which-is replaced by the followi

Non-metallic materials

Sepls are tested using 11.2.

10

Requirements for restricted-breathing.enclosures

Clause 10 is applicable.

WH
be

ere reference is made to IEC 60079-1:2014, the following clause is applicable as modif
ow.

5.3.1 General

bup I1A: (55 + 0,5) % hydrogen/air at atmospheric pressure; or

bup IlA: (6,5 = 0,5) % ethylene/air at atmospheric pressure.

ed
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Annex EE

)

ive
Fatigue test

(normat
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ledk.

The pressures referenced in this annex shall be the specified percentage o hydrostatic t
pregssures defined in 22.7.

flu

grd

ocC

EH.3 Fatigue cycle test is as follows.

Th
to

Th
de

Th

The

no

mdre than

EH.1 If subjected to the test specified in this annex, the housing shall not rupy.tlh burst,

%/
EH.2 Two motor-compressor samples shall be completely filledgg"?an incompressible, in
h

LN
A motor-compressor employing a gasket or seal sha anpIy with Clause EE.2 and EE.3 eV
thqugh visible leakage occurs at the gasket or se éj? isible leakage occurs, leakage shall

>

d to exclude all air, and connected to a hydraulic pump syste

N

cur at or below 40 % of the test pressure requk y Clause EE.1.

\‘0
Fee motor compressor samples s be completely filled with an incompressible, inert fl
exclude all air, and connected to essure driving source.

O

e samples used for this pa@.\o'f the test shall be different from the ones used in the t
scribed in Clause EE. 2()\\

O

test press r&d/ithin each sample, for the remainder of the test cycles, shall be raised
less than % of the test pressure for low side defined by Clause EE.1 and lowered to
he of the test pressure defined by Clause EE.1 for high side parts and not m

E test pressure for the first cycle shall be 30 % of the test pressure defined in Clause EE|1.

or

114
n
—

ert

e pressure shall be raiged
dually to the highest of 60 % of the test pressure requwe@y Clause EE.1 and maintained
forl 1 minute.

en
not

Lid

1%
2]
—

—_

to
hot
bre

thgn 0.1 (1 bar) for low side parts, such that the full specified upper and lower pressuire

cy
up

Th

Clic es are maintained for at least 0,1 s. The rate at which the pressure is cycled betwg

en

3@ressure and the lower pressure is unspecified.

e number of cycles shall be not less than 500 000.

EE.4 Following the specified number of test cycles, the test pressure shall be increased to
45 % of the test pressure defined in Clause EE.1 and maintained for 1 minute without rupture,

bu

rst, or leak.
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Annex FF
(normative)

Motorette or coilette compatibility test 12

NOTE 1 Parts and materials that are not fabricated as part of the motorette or coilette but which are used inside
a motor-compressor housing such as electrical insulating materials, tubing, wiring leads, terminal blocks and tie
cords are evaluated using the method of Annex FF but can be included within the same test vessel(s) along with the
motorettes or coilettes being tested according to this annex.

NOTE 2 Ab‘lud: IIIUtUl =“LCUTITPTE S SUT IIIUtUIb VVitiI VViIIUIillgb allallycd tU d“UVV t:IU tulll"lU'tulll tUDtD varll ILJU bubbt.t I.ed
for this testing in place of motorettes or coilettes. A

FFL.1 Motorettes or coilettes shall be used for this test and be assembled with co@ﬁw hts
representing the materials and parts used on the actual motor-compressor. Thei @mstruct on
shall be as follows: Qh/

a) | If motorettes are used, they shall be uniformly constructed but can v b‘:kghtly from the
following description: The component parts of a motorette are as n in Figure FH.1.
Figure FF.3 shows a typical completely assembled motorette. A orette consists of a
rigid supporting metal frame with four suitable stand-off porcelainyinsulators bolted to gne
end and with a slot portion, made from an inner and outer p ‘tb bolted to the other epd.
The frame has holes for mounting the fixture during testing. slot sections are fabricated
from steel sheets approximately 1,5 mm thick. The asse tﬁ'gd slot portion contains two cqils
having minimum 15 tight turns each, insulated from groun by slot insulation, insulated frpm
each other by phase insulation and held in place with sfot wedges. The coils are each wound
with two parallel wires so that conductor-to-condqu electrical tests can be made.

b)|If coilettes are used, they are not necessa?@consistent in their construction but are
typically described as follows: The cor?@ nt parts of a coilette are as shown|in

Figure FF.2. Figure FF.4 shows a typical c etely assembled coilette consisting of a rigid
supporting metal frame bolted together, e from an inner and outer plate fabricated frpm
steel sheets approximately 1,5 mm thi& The assembled slot portion shall contain two cqils
having minimum 15 tight turns each,sinsulated from ground by slot cells, insulated from egch
other by phase insulation if used i e motor application, and held in place with slot wedggs.
Each coil shall be wound withé parallel wires so that turn-to-turn tests can be made.

Allfinsulation components sha&be described in the test report with the temperature limits gnd
mipimum thickness. C)\\

The components sh on Figure FF.1, Figure FF.2 and Figure FF.3 shall be disposed affer
the test is finishet shall not be used for any further test.

NOJTE The mo, é or coilette samples can be tested with or without the film-coating (varnish).

(ng exposure to refrigerant and oil). Another six samples shall be prepared for the refrigerant

anf.6# exposure testing.

FF.2<€§@mples of motorettes or coilettes shall be maintained in the as-received conditfon

N

FF.3 To establish uniformity, the six as-received samples of motorettes or coilettes shall be
subjected to the electric strength test using the method of 16.3 except that the applied voltage
shall be that specified for basic insulation at not less than 125 % of the maximum working
voltage of the motor-compressor for which the motorette or coilette winding and insulation
are intended to be used, but not less than 500 V. The test shall be carried out between the coils
and then between each coil and the frame of the assembly and then between the two parallel
wires of each motorette or coilette coil. No breakdown shall occur on any of the samples.

The leakage test in 16.2 is not be conducted.


Reference for the motorette is transferred from Annex BB to the new Annex FF. Also the coilette has been added (see definition in 3.8.103).
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FF.4 The-six motorette or coilette samples prepared for the refrigerant and oil exposure
testing, along with any additional motor non-metallic materials, shall be placed in test vessel(s)
and each test vessel shall be provided with a pressure relief device. Each test vessel shall
then be sealed, evacuated to 13,33 Pa (100 ym of mercury) or less and heated to not less than
150 °C for at least 1 h.

CAUTION: Extreme care should be taken when conducting this test. There are elevated
pressure levels within the test vessels which are also under elevated ambient conditions. In
addition, mixing of some chemicals and/or lubricants followed by exposure to high temperatures
could produce toxic fumes and/or materials.

FF|
ful
thd

FF|

FF.
re

Th
(10
at
ch

FF|.

Y]

b

~

FF|

or
the
m4g

an
Wil
the

5 The oil shall be added within each test vessel so that all samples will remain pa@
y immersed in the refrigerant-oil-mixture throughout the duration of the test, mclud@
no heat period, if any. q/

6 Each test vessel shall then be re-sealed, evacuated and heated nb‘.a;cordance Wi
Clguse FF 4.

7 For a single component refrigerant, each test vessel shall N be charged with
igerant vapor in a manner which does not permit air to be intr ed into the test vesg
pressure of the refrigerant vapor shall be any convenle ressure between 1,0 M
bar) and 2,4 MPa (24 bar) for any refrigerant other than |t|caI R-744, which shall
h pressure of not less than 7,3 MPa (73 bar). For refrige &ends the test vessels shall
brged in a similar manner except that liquid refrigerant be used to prevent fractionati

8 The samples shall be tested as detailed in Ta{@gBBﬁ using one of the following methg

The total heating time shall be divided int;&e equal heating periods. Each heating per
is followed by a period in which heating is to be applied. The period without heating sh
be at a temperature of 25 °C £ 5 °C fo.((@l less than 48 h; or,

Heating shall be applied contmuous&&br the entire total heating time.
9 Immediately after being expo@d to the refrigerant and oil, the six samples of motorett

coilettes shall be subjected te@he electric strength test specified in Clause FF.3 except t
applied voltage shall be t specified for basic insulation at not less than 100 % of {

ximum working voltam the motor-compressor for which the motorette or coilefte
winding and insulation ar

ended to be used. The test shall be carried out between the c(

H then between ea&con and the frame of the assembly and then between the two para
es of each motc@ or coilette coil. Not less than five of the six samples shall withstg
application of@ electric voltage without breakdown.
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Y&
L
o \
)y
IEC IEC IEC
a) outer slot plate b) inner slot plate c) bolts, nuts and washers
IEC ' IEC IEC
d) phase insulation e) bifilar random wound coils f) brass frame
IEC IEC
g) slot wedges h) protective sleeving
IEC IEC
i) slotinsulation j) building posts and insulations
IEC
k) tie cord
Key
A outer slot plate F brass frame
B inner slot plate G slot wedges
C bolts, nuts and washers H protective sleeving
D phase insulation | slot insulation
E bifilar random wound coils J building posts and insulations

K tie cord

Figure FF.1 — Motorette components
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VL
IEC IEC IEC
a) outer slot plate b) inner slot plate c) bolt, nut and washer
IEC IEC
d) phase insulation e) bifilar random wound coils f) slot wedges
IEC IEC
g) slot insulation h) protective sleeving
[EC
J)\ tie cord
Outer slot plate F slot wedges
inner slot plate G slot insulation
bolt, nut and washer H protective sleeving
phase insulation J tie cord

bifilar random wound coils

Figure FF.2 — Coilette components
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Figure FF.3 — Completely assembled m

Completely assembled coilette

Figure FF.4 —
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List of commnents

Replacement of term “design pressure” with “maximum allowable pressure (PS)” to be used
with all refrigerants and not for transcritical refrigeration systems as defined in the previous

edition.

Introduction of alternative hydrostatic test using multiple for declared maximum allowable

pressure (PS), see Subclause 22.7.

Transcritical back pressure categories (R-744) are introduced. See new categories

in

o.1.1TUZ, Table AA.T and lable AA.Z.

Introduction of maximum load conditions (MLC) as declared by the manufacturen™T
revision offers the alternate path to comply with Annex AA requirements instead.of be
held the limited conditions in the previous edition. See revisions in Annex AA:

See Subclause 7.12 for additional requirement when the MLC is used.

Coilette is just a different arrangement of a motorette defined in Subclause 3.8.102. S
constructions and figures in Annex FF.

The definition of bypass valves is added considered they are mentioned in the text.

Introduction of alternative hydrostatic test using multiple forldeclared maximum allowa
pressure (PS). See similar revisions in Subclause 22.7,

The maximum allowable pressure (PS) for low and<high side shall be indicated in {
manufacturer’s instruction (Subclause 7.102).

The R-22 is forbidden for a long time. Exampfe‘is revised using the R-290. See also N
102.
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Considering that the Standards for the end products (e.g. IEC 60335-2-24, IEC 60335- 2-{89)

require that components that arc/spafk both during normal and abnormal operation, it i
appropriate that this new edition of.60335-2-34 includes also the “abnormal operation”.

Revision of the Annex AA with introduction of maximum load conditions (MLC) as declar
by the manufacturer. This révision offers the alternate path to comply with Annex

S

ed
AA

requirements instead of being held the limited conditions in the previous edition. See similar

revisions in Table AA.2.
Reference for the motorette is transferred from Annex BB to new Annex FF.

Tie cord requirément for Annex CC is deleted. The tie cord is used only for being pres:s
in the vessels, but no further tests are required for it.

Referencefor the motorette is transferred from Annex BB to the new Annex FF. Also {
coiletté has been added (see definition in 3.8.103).
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-34: Particular requirements for motor-compressors

24

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compriging

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatig
co-operation on all questions concerning standardization in the electrical and electronic fields._To this end

in addition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Repo|
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEGyPRublication(s)"). T
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt V
may participate in this preparatory work. International, governmental and non-governmental organizations liaig
with the IEC also participate in this preparation. IEC collaborates closely with theMnternational Organization
Standardization (ISO) in accordance with conditions determined by agreement-beiween the two organization

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

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicati
transparently to the maximum extent possible in their national and regional publications. Any divergence betw
any IEC Publication and the corresponding national oer\regional publication shall be clearly indicated in the laf

IEC itself does not provide any attestation of .conformity. Independent certification bodies provide conforr
assessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

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

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

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

IEC draws attention' to the possibility that the implementation of this document may involve the use of
patent(s). IEC.takes no position concerning the evidence, validity or applicability of any claimed patent right
respect ther€ofs As of the date of publication of this document, IEC had not received notice of (a) patent(s), wh
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may be required to implement this document. However, implementers are cautioned that this may not represent

the latest information, which may be obtained from the patent database available at https://patents.iec.ch.
shall’hot be held responsible for identifying any or all such patent rights.

EC

D 60335-2-34 has been prepared by subcommittee 61C: Safety of refrigeration appliang

es

for household and commercial use, of IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This seventh edition cancels and replaces the sixth edition published in 2021. This edition
constitutes a technical revision.

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

a) alignment with IEC 60335-1:2020;
b) in the scope added the rating up to 600 V (Clause 1);
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c)
d)
e)

f)
g)

the definition of design pressure has been changed in maximum allowable pressure

(3.1.101, 7.102, 22.7);

introduction of maximum load conditions (MLC) as declared by the manufacturer (3.1.103,

5.6, 7.12, Annex AA);

transcritical back pressure categories (R-744) have been introduced (3.1.102, Table AA
Table AA.2);

new definition of coilette has been introduced (3.8.103);

new definition of bypass valve has been introduced (3.8.104);

h)

i)
i)
k)

n)
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clarified (6.101, 6.103, 6.104, 19.1);

modification of electric strength test has been added (16.2);

reference to the fatigue test has been deleted (Clause 18);

compliance for pressure tests has been updated (22.7, Annex EE);

reference for the motorette has been transferred from Annex BB to themew Annex FF;

annex for insulation materials and parts has been updated and tie cord-relaxation has be
removed (Annex CC);

new annex for motorette or coilette has been introduced (Annex-FF).

e text of this International Standard is based on the followihg documents:

Draft Reparb on voting

61C/924/FDIS 61C/926/RVD

| information on the voting for its approval‘¢an be found in the report on voting indicated
above table.

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

s document was drafted in accordance with ISO/IEC Directives, Part 2, and developed
cordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availa

scribed in greater detailat www.iec.ch/publications.

st of all parts of the IEC 60335 series, under the general title Household and similar electri
bliances — Saféty, can be found on the IEC website.

s part 2\is to be used in conjunction with the latest edition of IEC 60335-1 and
endments unless that edition precludes it; in that case, the latest edition that does
clude)it is used. It was established on the basis of the sixth edition (2020) of that standa

A,

en

en
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www.iec.ch/members_expefts/refdocs. The main document types developed by IEC are

cal
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This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to convert
that publication into the IEC standard: Particular requirements for motor-compressors.

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

far

NO

as is reasonable. When this standard states "addition", "modification" or "replacement”, the
relevant text in Part 1 is to be adapted accordingly.

TE 2 The following numbering system is used:

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

unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including

those in a replaced clause or subclause;

additional annexes are lettered AA, BB, etc.
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NOTE 3 The following print types are used:
— requirements: in roman type;
— test specifications: in italic type;

— notes: in small roman type.

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

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specitic document. At this date, the document will be

e |reconfirmed,
e | withdrawn, or

e |[revised.

NOJTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and tes{ing
orgpnizations can need a transitional period following publication of a new, amended orrevised IEC publication in
whilch to make products in accordance with the new requirements and to equip themselves for conducting new or
rev|sed tests.

It i the recommendation of the committee that the content of this publication be adopted for implementation nationplly
not|earlier than 12 months or later than 36 months from the date of publication:

The following differences exist in the countries indicated below.

— | 7.1: The locked-rotor current marking is required for some motor-compressors (USA).
— | 22.7: Different test pressures are used (JapansUSA).

MPORTANT — The "colour inside” logo on the cover page of this document indicatgs
Rat it contains colours which are cohsidered to be useful for the correct understanding
of its contents. Users should theréfore print this document using a colour printer.

-
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INTRODUCTION

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

Guidance documents concerning the application of the safety requirements for appliances can

be

accessed via TC 61 supporting documents on the IEC website

https://www.iec.ch/tc61/supportingdocuments
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s information is given for the convenience of users of this International Standard and ddg
constitute a replacement for the normative text in this standard.

s standard recognizes the internationally accepted level of protection against hazards su
electrical, mechanical, thermal, fire and radiation of appliances when operated as in norn
b taking into account the manufacturer's instructions It also covers abnormal situations t
n be expected in practice and takes into account the way in which*electromagne
Enomena can affect the safe operation of appliances.

compatibility with the wiring rules when the appliance is connected to the supply mai
wever, national wiring rules can differ.

es

ch
hal
nat
tic

s standard takes into account the requirements of IEC 60364 as far-as possible so that theére

ns.

If an appliance within the scope of this standard also incorporates functions that are covered
bylanother part 2 of IEC 60335, the relevant part 2 is applied to each function separately, |as
far| as is reasonable. If applicable, the influence of\one function on the other is taken ipto
acgount.

When a part 2 standard does not include addjtional requirements to cover hazards dealt with in
Pafrt 1, Part 1 applies.

NOITE 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 gengral
requirements.

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

NOJTE 2 Horizontal publi€ations, basic safety publications and group safety publications covering a hazard are |not
apdlicable since they have been taken into consideration when developing the general and particular requiremgnts
for the IEC 60335 series of standards.

An| appliance that complies with the text of this standard will not necessarily be considered| to
comply with the safety principles of the standard if, when examined and tested, it is found|to
haye otherfeatures that impair the level of safety covered by these requirements.
Anlapplanece-employingmaterials—erhavirgforms—ofconstructiondiffering-from-these-detafled

in the requirements of this standard can be examined and tested according to the intent of the
requirements and, if found to be substantially equivalent, can be considered to comply with the
standard.

NO

TE 3 Standards dealing with non-safety aspects of household appliances are:
IEC standards published by TC 59 concerning methods of measuring performance;
CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions;
CISPR 14-2 concerning electromagnetic immunity;

IEC standards published by TC 111 concerning environmental matters
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If testing of the motor-compressor includes testing in accordance with Annex AA,
temperatures of the motor-compressor windings, housing and other parts related to the
motor-compressor, such as terminals, internal wiring and insulating materials, are not
measured when the complete appliance in which the motor-compressor is used is tested.

These requirements apply to sealed (hermetic and semi-hermetic type) motor-compressors
with their associated starting, cooling capacity control and protection systems, tested separately
under the most severe conditions of the refrigerating system operation which, within reasonable
limits, could occur in the applications for which they are used.

In particular, the construction detail inspection and locked-rotor testing can be done separatgly
on|the motor-compressor, thereby eliminating the need for inspection and testing when'{he
magtor-compressor is applied to many different appliances and factory-built assemblies:

5

Ogerational tests can also be conducted on the motor-compressor separately in certai
circumstances. The specification for this type testing is provided in Annex AA./However, i{ is
pogsible that the tests of the existing standards relevant to the given kindf/application, sych
as|I[EC 60335-2-24 and IEC 60335-2-40, will be conducted on the end product and used as the
final determination of acceptability.
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1

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-34: Particular requirements for motor-compressors

Scope
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s clause of Part 1 is replaced by the following.

mpressors, their protection and control systems, if any, which are intended for use
Llipment for household and similar purposes and which conform with the standards applica

nditions that can be expected to occur in normal use, their rated voltage 'being not more th

C) motor-compressors.

s standard also covers

multi-speed motor-compressors, that are motor-compressors, the speed of which can
set to different values;

variable capacity motor-compressors that are motor-compressors where the capacity
the compressor is controlled at fixed speeds.

TE 101 Examples of equipment which contain motor-compressors are

tumble dryers (IEC 60335-2-11);

refrigerating appliances, ice-cream appliances and ice-makers (IEC 60335-2-24);
electrical heat pumps, air-conditioners and-dehumidifiers (IEC 60335-2-40);
commercial dispensing appliances and vending machines (IEC 60335-2-75);

commercial refrigerating appliandces and ice-makers with an incorporated or remote refrigerant unit
compressor (IEC 60335-2-89);

refrigerating equipment for measurement, control, and laboratory use (IEC 61010-2-011);
professional ice-cream ‘makers (IEC 60335-2-118);
professional systems and heat pumps (ISO 5149-2);

s part of IEC 60335 deals with the safety of sealed (hermetic and semi-hermetictype) motpr-

in

Dle

such equipment. It applies to motor-compressors tested separately, underthe most severe
an

D V for single-phase motor-compressors and 600 V for multi-phase, 600 V direct-curr¢nt

be

of

or

s standard.doees not supersede the requirements of standards relevant to the particu
pliance indwhich the motor-compressor is used. However, if the motor-compressor ty
bd complies with this standard, it will not be necessary for the tests for the mot
mpressor specified in the particular appliance standard to be made in the particu

pa

So far as is practical, this standard deals with the common hazards presented
motor-compressors used in appliances which are encountered by all persons in and around
the home. However, it does not in general take into account

the use of appliances by young children or infirm persons without supervision;

playing with the appliances by young children.

lar
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by
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NOTE 102 Attention is drawn to the fact that

Th

for motor-compressors intended to be used in appliances in vehicles or on board ships, additional requirements
could be necessary;

motor-compressors used in appliances intended to be used in locations where special conditions prevail, such
as the presence of a corrosive or explosive atmosphere (dust, vapour or gas), additional requirements could be
necessary;

in many countries, additional requirements are specified by the national health authorities, the national

authorities responsible for the protection of labour and similar authorities.

is standard does not apply to

Th
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3.1

motor-compressors designed exclusively for industrial purposes.

Normative references

Terms and définitions
s clause of Rart 1 is applicable, except as follows.

Definitions relating to physical characteristics

3.1

s clause of Part 1 is applicable, except as follows.

dition:

C 60079-1:2014, Explosive atmospheres — Part 1: Equipment protection by flameprpof
closures "d"

C 60079-15:2017, Explosive atmospheres — Part 15: £quipment protection by type|of
tection "n"

C 60851-4:2016, Winding wires — Test methods —Rart 4: Chemical properties

D 60851-5:2008, Winding wires — Test methods — Part 5: Electrical properties

C 60851-5:2008/AMD1:2011

> 60851-5:2008/AMD2:2019"

D 817:2014, Refrigerants — Designation and safety classification

D 817:2014/AMD1:2017

D 817:2014/AMD2:2021

D 7010:2019, Graphical symbols — Safety colours and safety signs — Registered safety signs

101

maximum allowable pressure

PS

maximum pressure for which motor-compressor is designed, as specified by the manufacturer;
taking into account expected end-use appliance conditions

1

A consolidated version of this document exists, comprising IEC 60851-5:2008, IEC 60851-5:2008/AMD1:2011

and IEC 60851-5:2008/AMD2:2019.
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3.1

.102

application category
back pressure relative to the evaporation temperature range over which the motor-compressor
operates

Not

e 1 to entry: For the purpose of this standard, the following classifications of application categories are made
relative to the maximum evaporation temperature:

very low back pressure (VLBP): denotes a maximum evaporation temperature of —-25 °C;
low back pressure (LBP): denotes a maximum evaporation temperature of —15 °C;

medium back pressure (MBP): denotes a maximum evaporation temperature of 0 °C;

3.1

maximum load condition

ML
mg

ap

whlich are enclosed in the same sealed *housing, with no external shaft seals, and with {

md

co
boX

co

3.5
tw
mg

3.6
3.6

Nof1 to entry: The housing can be(permanently sealed, such as by welding or brazing (hermetic mof

Nor 2 to entry: Hereafter, the.term motor-compressor will be used to designate either a hermetic mof

high back pressure (HBP): denotes a maximum evaporation temperature of +15 °C;

very high back pressure (VHBP): denotes a maximum evaporation temperature of +30 °C;

subcritical R-744 low back pressure (SC R-744LBP): denotes a maximum evaporation temperature, of=15 °C|
transcritical low back pressure (TC R-744LBP): denotes a maximum evaporation temperature of <15 °C;
transcritical medium back pressure (TC R-744MBP): denotes a maximum evaporation temperature of 0°C;
transcritical high back pressure (TC R-744HBP): denotes a maximum evaporation température of +15°C;

maximum load condition (MLC) declared by the manufacturer.

.103

C
ximum application conditions at which the motor-compressor is allowed to oper
declared by the manufacturer

Definitions relating to types of appliances

.101
tor-compressor
bliance consisting of the mechanical me¢hanism of the compressor and the motor, both

tor operating in a refrigerant atmosphere with or without oil

pressor) or can be sealed by gasketed joints (semi-hermetic motor-compressor). A terminal box, a term
cover, and other electrical componénts or an electronic control system can be included.

pressor or semi-hermetic.motor-compressor.

.102
p-stage motor-compressor
tor-compreéssor comprising two compressors and one motor in a single housing

Definitions relating to parts of an appliance

101

of
he

or-
nal

or-

ho

using

sealed enclosure for the motor-compressor, which contains the compressor mechanism and
the motor, and which is subjected to refrigerant pressures

Note 1 to entry: All connecting tubes to the motor-compressor (e.g.: process tube, discharge tube, suction tu

are

part of the housing.

3.6.102

starting relay
electrically operated control device intended for integration or incorporation into a motor-
compressor and used within the motor-compressor circuit to control the starting of single-
phase motor-compressors

be)
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3.7 Definitions relating to safety components

3.7.101

thermal motor-protector

automatic control, built-in or fitted on a motor-compressor that is specifically intended to
protect the motor-compressor against over-heating due to running overload and failure to start

Note 1 to entry: Motor-compressor protection system is sensitive to one or both of the following:
— motor-compressor temperature;

— motor-compressor current.

Nofe 2 to entry: The control is capable of being reset (either manually or automatically) when its temperature\falls
to the reset value.

3.1.102

mgtor-compressor protection system
thérmal motor-protector and associated components, if any, or protective electronic circpit
fully or partly separate or integrated into the motor-compressor control system and which is
specifically intended to protect the motor-compressor against over-heating due to running
overload or failure to start

Nofe 1 to entry: Motor-compressor protection system is sensitive to one or.both” of the following:
— |motor-compressor temperature;

— |motor-compressor current.

3.1.103

mq@tor-compressor control system
system comprising one or more electrical or eleetronic components, or electronic circufits
thgt provides at least one of the following:

— | motor-compressor starting control functions;

— | motor-compressor cooling capacity,centrol functions
3171.104

preéssure relief device

prg¢ssure sensing device, intended to reduce pressure automatically when pressures within {he
refrigeration system exceed:the preset pressure of the device

Nofe 1 to entry: This device has no provisions for setting by the end user.
3.8 Definitions relating to miscellaneous matters

3.4.101

transcriticaldefrigeration system
refrigeration/system where the pressure in the high pressure side is above the pressure whegre
thg vapour and liquid states of the refrigerant can coexist in thermodynamic equilibrium

3.8.102

motorette

insulation system model made to embody all of the elements of a random wound insulation
system

Note 1 to entry: Random wound is used to describe a motor winding in which round insulated conductors occupy
random positions in a slot.

3.8.103
coilette
modified arrangement of a motorette resembling a partially assembled motor

Note 1 to entry: Coilette is a motorette without the frame.
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3.8.104
bypass valve
device that relieves high-side pressure into the low-side at a predetermined pressure differential

4
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General requirement

is clause of Part 1 is applicable.

G | liti for the test

s clause of Part 1 is applicable, except as follows.
Addition:

least one additional sample is required for the tests of Clause 19, however further samp

h also be provided or are needed.

r the test of 22.7, two samples of the empty housing are required.

I the test of normative Annex EE, three samples of the empty housing are required.
Addition:

riable speed motor-compressors shall run atimaximum speed unless specified differer

Heclared maximum load conditions (MLC).

Replacement:

Sts are carried out in an ambient temperature of 20 °C + 5 °C unless specified differently
standard.

.2 Addition:

tor-compressors with self-resetting motor-compressor protection systems, 4

signed for more than'one rated voltage, are subjected to the tests of 19.101 and 19.103
highest voltage:

0 Addition:

r the~teSts of Clause 19, one or more samples (running and locked rotor) shall be provid
0 if necessary, shall be charged with oil and vapour refrigerant. The sample shall be provia

wi

es

~

ly

~.

n

nd
at

Jop
ed

and control system, if any, as specified by the manufacturer.

tor

The manufacturer or responsible agent shall provide the following information for each type of
motor-compressor submitted for the tests:

type (synthetic or cellulosic) of winding insulation;

refrigerant identification:

a) for a single component refrigerant, by at least one of the following:
e chemical name;
e chemical formula;

o refrigerant number;
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b) for a blended refrigerant, at least one of the following:
e chemical name and nominal proportion of each of the components;
e chemical formula and nominal proportion of each of the components;
e refrigerant number and nominal proportion of each of the components;
e refrigerant number of the refrigerant blend;
— types and quantity of oil to be used if the test samples which use oil are not already charged;

— application category or application categories for motor-compressors classified as being
tested with normative Annex AA:

— | whether a supply cord can be connected directly to terminals on the motor-compressar.

5.11 Replacement:

For motor-compressors which can be used in appliances where the supply cord’is connected
directly to terminals on the motor-compressor, the test sample shall be provided with a supply
cord.

NOJTE 101 Any additional samples required for testing will not necessarily be provided with a supply cord.

5.101 Motor-compressors, including those with crank-case tieaters, are tested as motpr-
operated appliances.

5.102 With regard to 6.104, protective devices other-than the declared device under test
shall be disabled during the tests of normative Annex{AA and Clause 19. If multiple protective
deyvices are declared, each shall be tested independently.

6 | Classification
Thjs clause of Part 1 is applicable, except as follows.
6.101 Motor-compressors are classified as being tested with or without normative Annex AA.

6.102 Motor compressors.are classified as being
— |intended for direct,_cannection of the appliance supply cord to the motor-compressor
terminals, or

— | not intended for,direct connection of the appliance supply cord to the motor-compressor
terminals.

NO[TE 1 Motor-compressors can in both cases be delivered with or without the external components necesdary
for connection-of the supply cord.

NOJTE 2 -Motor-compressors intended for direct connection of the appliance supply cord to their terminals gan
alsp bevused without the supply cord being connected directly to their terminals.

NOTE 3 If the motor-compressor is used without the relevant components or with components different from those
specified by the manufacturer, additional testing in accordance with the appropriate appliance standard can be
necessary.

Compliance is checked by inspection and by the relevant tests.

6.103 Motor-compressors are classified as being protected by motor-compressor
protection system or not being protected by motor-compressor protection system.

This does not preclude the motor-compressor protection system being provided in the end
product, in which case many of the tests of this standard shall be conducted on the end product.
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6.104 The motor-compressor manufacturer shall declare the means of motor protection,
thermal motor-protector, impedance protection, protective electronic circuit, or a
combination of the above.

Compliance is checked by inspection or by the relevant tests.

6.105 Motor-compressors using refrigerant R744 shall be classified as used in a
transcritical refrigeration system or in a subcritical refrigeration system.

C m’nli:anr‘n is checked hy inQ’nnPfinn and h‘\,/ the relevant tests

6.106 The manufacturer shall declare any substitute material being used in normat|ve
Annhex BB or normative Annex CC or normative Annex FF as previously tested.

Cdmpliance is checked by inspection.

7 | Marking and instructions

Thjs clause of Part 1 is applicable, except as follows.

7.1 Modification:

The rated power input or rated current need not be marked.
Addition:

Mqator-compressors suitable for use with a flammable refrigerant shall be marked with warning
sign 1SO 7010 W021 (2011-05).

7.8 Not applicable.
7.4 Addition:

Warning; Risk of fire/Flammable material

[warning sign ISO 7010
& W021 (2011-05)]

7.1 Not applicable.

7.12. {Not applicable, except 7.12.1, which is applicable.

Addition:

— When the maximum load condition (MLC) is declared by the manufacturer, the operating
conditions shall be included in the manufacturer’s instructions for the refrigerants used.

NOTE 1 Examples of operating conditions are:

— maximum evaporation temperature;

— maximum condensation temperature;

— maximum discharge pressure for transcritical system;
— maximum return gas temperature;

— maximum ambient temperature;

— maximum speed of inverter if applicable.
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7.13 Not applicable.

7.14 Addition:

The height of the triangle in the symbol ISO 7010 W021 (2011-05) shall be at least 15 mm.

7.101

instructions.

Refrigerants that can be used with the motor-compressor shall be listed in the

Th
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Th
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(2]

12

Th

13

Th

mpirance 1s checked by frspection:

02 The maximum allowable pressure (PS) for low and high side shall be indicated in the

nufacturer’s instruction.

Protection against access to live parts

s clause of Part 1 is applicable.

Starting of motor-operated appliances

s clause of Part 1 is not applicable.

Power input and current

s clause of Part 1 is not applicable.

Heating

s clause of Part 1 is replaced by normative Annex AA. For motor-compressors classif
tested without Annex AA, compliance with this clause shall be tested as a complete syst
he end product in accordance with the appropriate appliance standard.

Charging of metal-ion batteries

s clause of Part1 is not applicable.

Leakage current and electric strength at operating temperature

s.elause of Part 1 is not applicable, except 13.3 as required by 19.104.

ed

13.

3 Addition:

In Table 4, add the following to footnote a:

The test voltage for 600 V multi-phase appliances is that specified for a working voltage > 250 V where U is taken
as the rated voltage.

14

Transient overvoltages

This clause of Part 1 is applicable.
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15

Moisture resistance

This clause of Part 1 is applicable, except as follows.

15.

1 Modification:

Replace the third paragraph with:

After ca
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W llla ere O [race Or wa e uiation w oulda resu aredu Ol O edla
creepage distances below the values specified in Clause 29. For appliances and parts
bliances with pins for insertion into socket-outlets an inspection shall show that no water h
fered the enclosure.

Leakage current and electric strength
s clause of Part 1 is applicable except as follows.
2 Modification:
e first sentence "An AC test voltage is applied between live-parts and:" is replaced with:

rmotor-compressors for AC only or for both AC and'DC, an AC test voltage is applied. f
ptor-compressors for DC only, a DC test voltage-is applied. The test voltage is appl
fween live parts and:

3 Addition:

Table 7, add the following to footnote.a:

test voltage for 600 V multi-phase appliances is that specified for a working voltage > 250 V where U is ta
he rated voltage.

Overload protection of transformers and associated circuits

s clause of Part A4~js*applicable.

Endurance

s clause of Part 1 is not applicable.

19

Th

19.

refully wiping the external enclosure to remove any surplus water, an inspection shall

For
ed

en

Abnormal operation
is clause of Part 1 is applicable, except as follows.

1 Modification:

Replace the test specification by the following:

If the motor-compressor is classified as being protected by a motor-compressor protection
system, the motor-compressor and the motor-compressor protection system shall be
submitted to the tests of 19.14, 19.15, 19.101, 19.102, 19.103 and, additionally, if so required

by

the classification of 6.101, to the tests specified in normative Annex AA.
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If the motor-compressor is classified as not being protected by a motor-compressor
protection system and such a system is not incorporated or associated with the motor-
compressor in accordance with 6.103, the motor-compressor shall be submitted to the tests
of 19.11, 19.12, 19.14, 19.15, 19.101, 19.102, 19.103 during the end product testing.

Motor-compressors incorporating electronic circuits are also subjected to the tests of 19.11
and 19.12.

Only one abnormal condition is simulated each time.

with the tests of 19.101, 19.102 and 19.103 is checked as described in 19.104. Compliance

Cjzvp/iance with the tests of 19.11 and 19.12 is checked as described in 19.13. Compliarice
h the tests of Annex AA is checked as described in Annex AA.

wi
19{2 t0 19.10 Not applicable.
19|11.2 Addition:

For simulation of the fault conditions, a motor-compressor with its-ingorporated or associated
electronic circuit is connected to the substitute refrigeration ~circuit of Figure AA.1 gnd
opgrated under the conditions given in Annex AA. The condition® applied are the step priof to
thgt which caused the protective device to operate or the ),motor-compressor to stall during
thg tests of Table AA.2.

19{11.3 Replacement:

If the motor-compressor is classified as being.protected by a protective electronic circlit
anfl if this protective electronic circuit operates to ensure compliance with Clause 19 gnd
Aninex AA, the tests of 19.101, 19.102, 19-703 and Annex AA are repeated with a single fqult
simulated, as indicated in a) to g) of 19.11.2.

Hawever, the test of Annex AA is~hot repeated if during the test of Annex AA, for motpr-
compressors classified as beingtested with Annex AA, the motor-compressor protection
syptem did not operate. The test of Annex AA is also not repeated on motor-compressors that
are classified as being tested-without Annex AA.

19{11.4 Addition:

If the tests have tfo-be carried out, they shall be carried out in the end product application.

NOJTE 101 Thevapplication of these tests in this part 2 is not mandatory since they are conducted in the end product
apglication.

19{138/ Addition:

If the motor-compressor is intended to use flammable refrigerants, and if during the tests of
19.11.2 and 19.11.3 any electrical component produced sparks or arcs, the component shall
comply with 24.101, unless the component was an intentionally weak part or a non-self-
resetting protective device.

19.14 Replacement:

Motor-compressors are operated under the conditions of Table AA.1. Any contactor or relay
contact that operates under the conditions of Table AA.1 is short-circuited.

If a relay or contactor with more than one contact is used, all contacts are short-circuited at the
same time.
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Any relay or contactor which operates only in order to ensure that the motor-compressor is
energized for normal use and that does not otherwise operate in normal use is not short-
circuited.

If more than one relay or contactor operates under the conditions of Table AA.1, each such
relay or contactor is short-circuited in turn.

For motor-compressors that use alternate start capacitors, the test shall be carried out using
each alternate start capacitor in turn.

Th

NO|
end

NO|

e test is only performed on motor-compressors classified as being tested with Annex.A/

TE 101 For motor-compressors not classified as being tested with Annex AA, this test will be performed on
product.

TE 102 If the motor-compressor has several modes of operation, the tests are carried out-with the mof

corppressor operating in each mode, if necessary.

19

syptem, together with all their associated components which opérate under locked-ro

co
as

NO

test.

Fo

nditions, are connected in the circuit shown in Figure 101 and supplied with rated volt
specified in 5.8.2.

TE 1 The associated components which comply with the requirements,in Clause 24 are not evaluated by

syktem, the motor-compressor is operated until @ sufficient number of operations have bg

m3
sh
mi

A
or

All
50
md

Fol

de to ensure that continuous automatic recycling does not occur. The number of operatid
buld, however, not be less than three and should be performed as rapidly as possible wit
nimum delay of 6 s.

control system.

electromechnical components of the protection system shall be tested individually
operations in total with the’motor-compressor or with a load corresponding to the act
ptor-compressor or a higher load.

' motor-compressors with a self-resetting motor-compressor protection system,

magtor-compressor protection system is tested while cycling continuously for a period

15

Mc
the

days or for.atleast 2 000 cycles, whichever is the longer.

tor-compressors without a motor-compressor protection system and only protected
impedance of the windings are connected in the circuit shown in Figure 101 and suppl

wi

h «ated voltage. If a motor-compressor is designed for more than one rated voltage, i

101 The motor-compressor with the locked-rotor, and motor-compressor protecl:l‘on

or
ge

his

' motor-compressors with a non-self-resetting ‘thermal motor-compressor protection

en
ns
na

pnger off time is permitted if a delay-feature longer than 6 s is part of the protection systéem

for
al

he
of

by
ed
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te tad at tha highoot vnaliaaao
FHee—attHeHGHeSTHOHAgo-

At the conclusion of the first 72 h of the locked-rotor test, the motor-compressor is subjected
to the electric strength test as specified in 16.3.
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For motor-compressors with a self-resetting motor-compressor protection system, if
2 000 cycles of the protection system have not been performed by the end of the 15-day period,
the test may be terminated provided the following conditions are met:

the housing temperature is recorded on the 12t and 15t days. If, during this three-day
period, the temperature has not increased by more than 5 K, the test may be terminated. If

the temperature has increased by more than 5 K, the test is to be continued until the
temperature has not increased by more than 5 K over a period of three consecutive days or
for at least 2 000 cycles of the motor-compressor protection system, whichever occurs

first;

NO|
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If the motor-compressor is designed for a voltage range, the test is performed at the upp
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current and a power factor not exceeding that measured during the test.

TE 2 If a given motor-compressor, self-resetting motor-compressor protection system combinatior
nded for use with more than one refrigerant, only one 15-day test is required, the choice of the refrigerant bdi
le by the motor-compressor manufacturer.

ch incorporate special or unique features.

signed for more than one rated voltage are also tested at the lowest voltage for 3 h.

TE 4 A separate sample can be used for the test at the lowest voltage.

 motor-compressors where the design of the protection system or control system

possible until 10 operations have been performed, with a minimum off time of 6 s. A long
time is permitted if a delay feature longerthan 6 s is part of the protection system
ntrol system.

he motor-compressor is designed far more than one rated voltage, the test is performed
rated voltages.

0 lower voltage limit.

iminated.

ptection system under the following conditions:

NO

with motor starting capacitors and motor running capacitors open-circuited one at a time;

the components In the circuit comply with the requirements of Clause 24 using at leasi he

is
ng

TE 3 These test procedures can be modified, if necessary, to evaluate motor-compressor,protection systems

tor-compressors with a self-resetting motor-compressor protection system 4gnd

is

ch that the windings are de-energized permanently(the motor-compressor and motor-
mpressor protection system (if any), together with all their associated components whijch
brate under locked-rotor conditions, are re-energized. This procedure is repeated as rapifly

er
or

at

er

tor-compressors_without a motor-compressor protection system are left energized|as
scribed above fof 15 days. The housing temperature is recorded on the 12th and 15t days.
uring these three days, the temperature has not increased by more than 5 K, the test can|be

102 _The test of 19.101 is repeated for one operation of a non-self-resetting motpr-
mpressor protection system or 3 h minimum for a self-resetting motor-compressor

with motor starting capacitors and motor running capacitors short-circuited one at a time,
unless they have been tested and shown to comply with the requirements for protection

class S2 capacitors of IEC 60252-1:2010 including IEC 60252-1:2010/AMD1:2013.

TE 1

where the open-circuited capacitors remove the start winding from the circuits.

The test with the capacitors open-circuited will not necessarily be conducted for motor-compressors

NOTE 2 For motor-compressors with a self-resetting motor-compressor protection system and which are
designed for more than one rated voltage, it is not necessary to repeat the test at the lowest voltage.

NO

TE 3 This test can be performed on separate samples.
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19.103 Three-phase motor-compressors with the locked-rotor, and the motor-compressor
protection systems, together with all their associated components which operate under
locked-rotor conditions, are connected in a circuit similar to that shown in Figure 101, the circuit
being appropriately modified for three-phase motor-compressors. They are supplied with
rated voltage but with one phase to the motor-compressor disconnected during the following
periods:

— for motor-compressors with a self-resetting motor-compressor protection system,
for 3 h;

— for motor-compressors with a non-self-resetting motor-compressor protection system,
antirtne Tirst operation of the motor-compressor protection systent.

— | for motor-compressors without a motor-compressor protection system, for 3 h.

NOITE This test can be carried out on a separate sample.
19104 During the tests of 19.101, 19.102 and 19.103,

— | the motor-compressor protection system shall be able to operate;

— | the temperature of the housing and the temperature of the ,accessible surfaces|of
associated components shall not exceed 150 °C;

— | the residual current device shown in Figure 101 shall not operate;
— | the motor-compressor, its associated starting relay and motor-compressor protection
system shall not emit flames, sparks or molten metal.

Atlthe conclusion of the tests of 19.101, 19.103 and the-test of 19.102 that is carried out with
stgrt and run capacitors open-circuited,

— | enclosures shall not have deformed to such an extent as to impair compliance with
Clause 29;

— | the motor-compressor protection system shall be able to operate;
— | the motor-compressor shall withstand

e the leakage current test as specified in 16.2, the test voltage being applied between the
windings and the housings

e the electric strength test-of 13.3 of Part 1.

If the test of 19.102 is carried out with start and run capacitors short-circuited one at a tirpe,
thgn at the conclusion ‘of this test,

— | enclosures shall"not have deformed to such an extent as to impair compliance with
Clause 29;,
— | the motaor-compressor shall withstand

o theleakage current test as specified in 16.2, the test voltage being applied between the
windings and the housing;

— the motor-compressor protection system shall be able to operate or it shall remain
permanently open-circuited.

If the motor-compressor protection system remains permanently open-circuited, the test of
19.102 with start and run capacitors short-circuited shall be repeated on three additional
samples and all three additional samples shall remain permanently open-circuited at the
conclusion of the test.

NOTE The test can be repeated on three new motor-compressors or by replacing them. In the motor-compressor
originally tested, the motor-compressor protection system can be replaced with one of the same type.

19.105 Three-phase motor-compressors shall be adequately protected against primary
single-phase failure.
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TE 1 Primary single-phase failure means that one of the three incoming lines to the primary of the transformer
supplying the motor-compressor is disconnected.

Compliance is checked by the following test.

The motor-compressor is supplied from a star-delta or delta-star connected transformer with
a line voltage ratio such that the output voltage is equal to the rated voltage of the motor-
compressor. The transformer is supplied with an input voltage such that the output voltage is
equal to the rated voltage of the motor-compressor. One phase of the supply to the input
windings of the transformer is then disconnected so that maximum current flows in an
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protected winding of the motor-compressor.

e test is continued for the following periods:

system;

resetting motor-compressor protection system.

tor-compressors designed for more than one rated voltage are teSted at each voltage.

wever, motor-compressors with a self-resetting motor-compressor protection syst
 designed for more than one rated voltage are tested at theyhighest voltage for 24 h ana
lowest voltage for 3 h.

ach of their rated voltages.

ring the test,

the temperature of the housing and (the temperature of the accessible surfaces
associated components shall not excéed 150 °C;

the motor-compressor windings shall not be damaged;

the motor-compressor and motor-compressor protection system shall not emit flam
sparks or molten metal.

TE 3 Motor-compressor windings are considered damaged if the windings open circuit or if the mof
pressor does not comply‘\with the electric strength tests specifications. Motor-compressors with a s
tting motor-compressor protection system are also considered damaged if there is a change in the rela

h currents measured 3 h after the start of the test or on the first closure of the protective system follow
se 3 h.

mediately following this test, the motor-compressor shall withstand the electric strength t
16.3.

thfee<phase motor-compressor is considered to meet the requirement for prim
gle“phase failure protection without tests other than those specified in 19.101, 19.102

ribution of currents during the test, or if currents measured at the conclusion of the test vary by more than %

24 h, for motor-compressors with a self-resetting motor-compressor, \protection

until the first operation of the protective system, for motor-compressors, with a non-self-

at

TE 2 Separate samples can be used in testing motor-compréssors designed for more than one rated voltajge,

of
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19.103, if it is protected by one of the following devices:

an overcurrent device, protecting each phase of its supply and which is provided with the
motor-compressor or the rating of which is specified by the motor-compressor

manufacturer;

a motor-compressor protection system, responsive to motor current, installed symme

tri-

cally at the centre point of a star-connected motor-compressor and which simultaneously

opens at least two windings;
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a motor-compressor protection system, located in each winding of the

motor-compressor, which activates pilot duty contacts controlling the supply to the coil

of

the motor-compressor supply contactor and which is responsive to at least one of the

following:
e motor-compressor current,

e motor-compressor temperature.

Stability and mechanical hazards

Th

20

21

Th

22

Th

22

22

22

Hdusings shall withstand the pressure-expected in normal use.

Co

A
ing

NO|

s clause of Part 1 is applicable, except as follows.

1 Not applicable.

Mechanical strength

s clause of Part 1 is applicable.

Construction
s clause of Part 1 is applicable, except as follows.
2 Not applicable.

5 Not applicable.

7 Replacement:

mpliance is checked by the following tests or the test in normative Annex EE.

housing which is exposed to high side pressure, including those in a motor-compress
orporating a bypass valve, shall be subjected to a pressure equal to:

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

0,5 MPa (5.bar) or an alternate test of 3,5 times the maximum allowable pressure (PS).

for R-744%subcritical refrigeration systems, 3,5 times the saturated vapour pressure of 1
refrigerant at 27 °C, rounded up to the next 0,5 MPa (5 bar).

TE.101 Example of test pressure calculation for R-290 (subcritical):

or

ed
pxt

he

Saturated vapour pressure at 70 °C (gauge with respect to atmospheric pressure at STP) = 2,486 MPa (24,86 bar)

Test pressure = 3,5 x 2,486 MPa (24,86 bar)

8,7 MPa (87 bar)
9,0 MPa (90 bar) when rounded up to the next 0,5 MPa (5 bar).

for transcritical refrigeration systems, the highest of
e 3 times the maximum allowable pressure (PS); or
e the test pressure declared by the manufacturer; or

e the test pressure specified in Table 101.
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The test values for some refrigerants are given in Table 101. For refrigerants not mentioned,
the saturated vapour pressure at the temperatures detailed is obtained from refrigerant vapour
pressure curves supplied by the refrigerant manufacturer.

Table 101 — Minimum high side test pressures

Refrigerant formulae Refrigerant Test pressure
number
MPa (bar)
Subcritical
CF,CH,F R-134a 7,5 (75)
CHCIF, R-22 10,5 (105)
CH,F, R-32 17,0 (170)
CH,CH,CH, R-290 9,0 (90)
CF,CF=CH, R-1234yf 7,0 (70)
CF,CH=CHF R-1234ze 55 (55)
CH(CH,), R-600a 3,6 (35)
CcoO, R«744 23,5 (235)
by weight 48,8 % R-22 + 51,2 % R-115 R<502 11,0 (110)
by weight 44 % R-125 + 52 % R-143a + 4 % R-134a R-404A 12,5 (125)
by weight 50 % R-125 + 50 % R-143a R-507A 12,5 (125)
by weight 25 % R-125 + 52 % R-134a + 23 % R-32 R-407C 11 (110)
by weight 50 % R-125 + 50 % R-32 R-410A 16,5 (165)
Thanscritical
CO, R-744 42 (420)
NPTE The refrigerant test pressure data‘is based on NIST Reference Fluid Thermodynamic and Transpqrt
Properties Database (REFPROP).

A housing which is exposed only to low side pressure, including those in a motor-compress

ing
no

orporating a bypass\valve, shall be subjected to a test pressure equal to the following
F less than 2,5 MPa (25 bar):

for subcritical applications, other than those using R-744, 5 times the saturated vap
pressure‘of-the refrigerant at 20 °C rounded up to the next 0,2 MPa (2 bar); or an altern
test of 3.times the maximum allowable pressure (PS);

for(subcritical applications using R-744, 5 times the saturated vapour pressure of 1
refrigerant at —-6,5 °C rounded up to the next 0,2 MPa (2 bar) or an alternate test 3 tinj

or
but

bur
hie

he
es

The maximum allowable pressure (PS);

for transcritical refrigeration systems, a housing which is exposed only to low side

pressure shall be subjected to a test pressure that is equal to the highest of

e 3 times the maximum allowable pressure (PS); or

e 5 times the saturated vapour pressure of the refrigerant at 20 °C rounded up to the next

0,2 MPa (2 bar); or
e the test pressure specified in Table 102.

The test values for some refrigerants are given in Table 102. For refrigerants not mentioned,
the saturated vapour pressure at the temperatures detailed is obtained from refrigerant vapour
pressure curves supplied by the refrigerant manufacturer.


https://iecnorm.com/api/?name=9d13d2a7cc6cf156b9bca846acc349d1

IEC 60335-2-34:2024 © |EC 2024 - 25—

NOTE 102 Example of test pressure calculation for R-290 (subcritical):
Saturated vapour pressure at 20 °C (gauge with respect to atmospheric pressure at STP) = 0.736 MPa (7.36 bar)
Test pressure =5 % 0.736 MPa (7,36 bar)

= 3,68 MPa (36,8 bar)

= 3,8 MPa (38 bar) when rounded up to the next 0,2 MPa (2 bar).

Table 102 — Minimum low side test pressures

Refrigerant formulae Refrigerant Test pressure
number
MPa (bar)
Stbcritical
CF,CH,F R-134a 2,5 (25)
CHCIF, R-22 4,2 (42)
CH,F, R-32 7,0. (70)
CH,CH,CH, R-290 3,8 (38)
CF,CF=CH, R-1234yf 2,6 (26)
CF,CH=CHF R-1234z¢ 2,5 (25)
CH(CH,), R-600a 2,5 (25)
CcoO, R-744 14,2 (142)
by weight 48,8 % R-22 + 51,2 % R-115 R-502 4,6 (46)
by weight 44 % R-125 + 52 % R-143a + 4 % R-134a R-404A 5,0 (50)
by weight 50 % R-125 + 50 % R-143a R-507A 52 (52)
by weight 25 % R-125 + 52 % R-134a + 23 % R-32 R-407C 4,0 (40)
by weight 50 % R-125 + 50 % R-32 R-410A 6,8 (68)
Transcritical
CcO, R-744 28,2 (282)
NPTE The refrigerant test pressure data is based on NIST Reference Fluid Thermodynamic and Transpqrt
Pfoperties Database (REFPROP).
NOJTE 103 Further information relating to refrigerant number designations can be obtained from ISO 817.
For refrigerantiblends, the saturated vapour pressure is taken as the pressure at the dew pdint
temperature;
Fof two-stage motor-compressors with direct discharge from the second stage, the housing
is gonsidered to be exposed to low side pressure.

For two-stage motor-compressors without direct discharge from the second stage, the
housing is considered to be exposed to high side pressure.

The test shall be carried out on two samples. The test samples are filled with a liquid, such as
water, to exclude air and are connected in a hydraulic pump system. The pressure is raised
gradually until the required test pressure is reached. This pressure is maintained for 1 min
during which time the sample shall not leak except as indicated below.

Where gaskets are employed for sealing the housing of a semi-hermetic motor-compressor,
leakage at gaskets is not considered as a failure, provided the leakage occurs at a pressure
greater than 40 % of the required test pressure.


https://iecnorm.com/api/?name=9d13d2a7cc6cf156b9bca846acc349d1

- 26 — IEC 60335-2-34:2024 © IEC 20

24

If a leak occurs, the test shall be repeated on a sample specially prepared by the manufacturer
to avoid leakage at the gasket.

For a semi-hermetic motor-compressor employing a bypass valve which relieves high side
pressure into the low side at a predetermined pressure differential, the housing shall be
capable of withstanding the required test pressure even though leakage occurs at gaskets.

All

22

pressures are gauge pressures.

9 Addition:
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ulating materials used within the housing shall be compatible with the refrigerapttand
bd.

I the types of refrigerant and types of oil for which the motor-compressor is intended to
bd, compliance of winding wire insulation shall be checked by the tests detailed in normat
nex BB or motor-compressors that do not use oil by test 16 in IEC’60851-4:2016

istance to refrigerants.

ere winding wire insulation has been tested for use with (individual components in
rigerant blend, it shall also be tested for use with the blendOIf a tested blend compris
ted individual components, then other blends comprising)the same components but
ferent quantities do not need to be retested.

r oils with the same chemical components, if the oillwith the lowest viscosity is used for
ts, then the tests do not need to be repeated with\oils having higher viscosities.

r test 16 in IEC 60851-4:2016, the percentage of extractable matter shall not exceed 0,5
e breakdown voltage shall be at least 7.5.% of the minimum specified value.

I the types of refrigerant and typescof oil for which the motor-compressor is intended to
bd, compliance of tie cords and insulation materials other than winding wire insulation sH
checked by the tests detailed:in normative Annex CC.

sting according to normative Annex BB and normative Annex CC may be conduc
nultaneously in one vessel.

Sting according-\to' normative Annex BB and normative Annex CC may be replaced
rmative Annex FF.

r each of the above tests, separate samples of the tested component shall be used.

bstituting another film-coated winding wire that is similar with respect to properties be

oil

be
ve
for

es

he

%.

be
all

ed

by

ng
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hsidered, such as top and bottom insulation coats, temperature class and other sim

lar

characteristics (e.g. "ANSI designation”) is possible without the need for additional tests.

Substituting an identical insulation system part from an alternate supplier is possible by
subjecting the part to a series of short-term tests, such as infrared analysis, thermo gravimetric
analysis, electric strength or similar tests.

22.14 Not applicable.

22.21 Addition:

The requirement shall only be applied to external parts of the motor-compressor.
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22.101 Where a motor-compressor used in a transcritical refrigeration system includes a
pressure relief device in the high side or discharge piping of the motor-compressor, there
shall be no other shut off devices or system components except piping located between the
motor-compressor and pressure relief device which could introduce a pressure drop.

NOTE The required pressure relief device can be installed by either the motor-compressor manufacturer or the
appliance manufacturer.

Compliance is checked by inspection.

23| Internal wiring
Thjs clause of Part 1 is applicable, except as follows.
23|18 Addition:

Thjs requirement does not apply to wiring inside the housing.

24 Components
Thjs clause of Part 1 is applicable, except as follows.

24|1.4 Addition:

— | starting relay 100 000
— | self-resetting thermal motor-protectors for motor-compressors* 2 000
— | non-self resetting thermal motor-protectors for motor-compressors 50

2 000 or the number of operations during the15=day locked-rotor test of 19.101, whichever is the greater.

241101 In motor-compressorsithat employ flammable refrigerants, components that can arc
or gpark during normal operation and abnormal operation shall comply with the requiremenpts
of IEC 60079-15:2017 or the-tequirements for level protection "dc" of IEC 60079-1:2014, |as
mddified by normative Annex DD, for group IlIA gases or the refrigerant used. This requiremént
is not applicable to components within the housing.

Campliance is,checked by inspection and the appropriate tests of IEC 60079-15 4nd
IEC 60079-1.

25| Supply connection and external flexible cords

ThisTtauseof Parttisappticable, exceptas fottows, onty if so Tequited—by the ciassification
of 6.102.

25.1 Addition:
— a set of terminals allowing the connection of a supply cord.
25.7 Not applicable.

26 Terminals for external conductors

This clause of Part 1 is applicable only if so required by the classification of 6.102.
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Provision for earthing
is clause of Part 1 is applicable, except as follows.

1 Addition:

24

An earthing terminal is required only if the motor-compressor is classified in accordance with

6.102 as being

motor-compressor terminals.
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earances inside the housing shall not be less than 1,0 mm for a rated impulse voltage
800 V.

Screws and connections

s clause of Part 1 is applicable.

Clearances, creepage distances and solid insulation

allowed for basic insulation and functional insulation inside the housing.

I a rated voltage > 300 V and < 600 V, the rated impulse voltage is for

overvoltage category I: 2 500 V;
overvoltage category II: 4 000 V;
overvoltage category |ll: 6 000 V.

r motor-compressors intended for use at altitudes exceeding 2 000 m, the relevant altitu
rection factors in Table A.2 of<|[EC 60664-1:2007 are not applicable to clearances inside {
using.

1.1 Addition:

1.4 Addition:

pafances |n3|de the housmg are reduced by 0,5 mm for rated |mpulse voltages of 2 50(

intended for direct connection of the appliance supply cord to the

s clause of Part 1 is applicable, except as follows.
1 Addition:
cept as specified in 29.1.1 and 29.1.4, clearances less thanh those specified in Table 16 are

de
he

of

no

29.

Po

29.

minimum clearance is specified.

2 Addition:
[lution degree 1 applies inside the housing.

2.1 Modification:

Add the following to Note 2 in Table 17:

Thi

s does not apply to glass insulated terminals where corrosion protection extends over the glass.
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29.2.4 Modification:

Add the following to Note 2 in Table 18:

This does not apply to glass insulated terminals where corrosion protection extends over the glass.

29.3.4 Addition:

For a rated voltage > 300 V and < 600 V, the minimum thickness for accessible parts of
reinforced insulation consisting of a single layer is for

— | overvoltage category I: 0,6 mm;
— | overvoltage category Il: 1,2 mm;

— | overvoltage category Il1l: 1,5 mm.

Fof multi-phase appliances, the line to neutral or line to earth voltage shallbeused for rated
vo|tage.

30| Resistance to heat and fire

This clause of Part 1 is applicable only to non-metallic and insulating materials which are
oulside the housing except as follows.

30{2.2 Not applicable.

31| Resistance to rusting

Thjs clause of Part 1 is applicable only tojparts which are outside the housing.

32| Radiation, toxicity and similar hazards

Thjs clause of Part 1 is not applicable.
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Key
supply
housing
residual current device that can detect AC or AC with DC components, max. /,, =30 mA RMS or DC max.
l,, =30 mA
P  motor-compressor protection system (external or internal)
motor-compressor

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

The annexes of Part 1 are applicable, except as follows:

Annex C
(normative)

Ageing test on motors

Thjs annex of Part 1 is not applicable.

Annex D
(normative)

Thermal motor-protectors

Thjs annex of Part 1 is not applicable.
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Annex AA
(normative)

Running overload tests for motor-compressors
classified as tested with Annex AA

AA.1 For most applications of motor-compressors, it is possible to simulate an actual
refrigerant circuit and its corresponding effect on the motor-compressor operation, by the use
of a calorimeter or substitute refrigeration circuit (see Figure AA.1 for such a typical circuit). By

solaomg, 1T IS possible 10 defermine the maximum motor temperature that would be atiained
with a given motor-compressor/motor-compressor protection system combination.

The temperatures of the motor-compressor are affected by the varying parameters.of suctjon
prg¢ssure, discharge pressure, return gas temperature, motor-compressor ambignt
temperature and amount of air movement over the motor-compressor. It is génerally possible
to pimulate the maximum conditions that will be imposed by a general class,ofappliances, with
a dalorimeter or substitute refrigeration circuit.

As| the motor-compressor protection system is the motor temperature limiting device,
mgasuring the motor temperature at the ultimate trip point is all thatis required to establish {he
mgximum motor winding temperature.

When tested in accordance with its application category as indicated in Table AA.1, {he
mgtor-compressor/motor-compressor protection system combination shall not cause the
mgtor winding temperature of motor-compressor to~éxceed the maximum values specified in
Clause AA.3.

NOTE 1 A motor-compressor/motor compressor “protection system combination complying with [the
requirements in Annex AA is considered as complying with the motor winding temperature requirements in reldted
stapdards, such as IEC 60335-2-11, IEC 60335<2-24, IEC 60335-2-40, |IEC 60335-2-75 and IEC 60335-2489,
IEQ 60335-2-118.

NO|TE 2 The evaporation and condensation temperatures relate to the corresponding saturated vapour pressures
of the refrigerant in use and are measured-hy means of the pressure gauges as "suction" and "discharge" respectijely
in Higure AA.1.

NOJTE 3 For refrigerant blends,the.saturated vapour pressure is taken as the pressure at the dew point temperatyre.

The return gas temperature shall be measured by means of a thermocouple, situated in the
sugtion line at point-Avas shown in Figure AA.1.

The test shall be.carried out at a 43 °C ambient temperature so as to produce an overload [on
thg motor-compressor.

NOJTE 4/~1t\is not intended that the 43 °C ambient temperature be the reference ambient temperature for [the
tenjperature rises given in Table 3 of Part 1.

NOTE 5 The requirements in Table 3 regarding winding temperatures of the different insulation classes are not
applicable to the windings of motor-compressors.

The resistance of the windings at the end of a test shall be determined by taking resistance
measurements as soon as possible after switching windings off. Resistance of the winding shall
then be measured at short intervals of time so that a curve of resistance against time can be
plotted for ascertaining the resistance at the instant of switching windings off.

If the motor-compressor is of the single-phase type with an internally mounted protective
device, the combined resistance of the main winding and start winding, in series, shall be
measured. If the motor-compressor is of the three-phase type with an internally mounted
protective device, the trip point of the protected device shall first be established. The test shall
then be reconducted and the resistance of the entire winding shall be measured after shut-
down, just prior to the protective device activating.
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NOTE 6 A continuous winding resistance recording technique can be used if the temperatures correlate properly
with those obtained by the method of measuring the winding temperature at time intervals following the motor
compressor shutdown.

AA.2 Unless otherwise specified, the tests in this annex are only applied if the
motor-compressor is classified as being tested with Annex AA according to 6.101.

Before testing in accordance with Clause AA.3 is started, it shall be verified that the
motor-compressor is in working order by applying the test of 16.3 and then by operating it in
the substitute refrigeration circuit of Figure AA.1 under the conditions specified in Table AA.1
but at rated voltage for a period of not less than 2 h.

Dufring this 2 h period, the maximum value of the current averaged over any 5 min peried-shall
be[recorded beginning not more than 60 s following the start of the 2 h period. The interyal
befween current measurements shall not exceed 30 s. The starting current is considered to [be
ex¢luded if the first current measurement is made approximately 1 min after starting.

NOJTE The current is recorded to aid in checking reproducibility of test results.

AA.3 For the tests in this subclause, steady conditions shall be considéred reached if thiee
sugcessive readings of the temperature, taken at 10 min + 1,0 min-intérvals, and at the sane
pojnt of any operating cycle, do not differ by more than 1 K.

The motor-compressor including the motor-compressor protection system |or
mqtor-compressor control system, if any, shall be connected to the substitute refrigeration
cirguit of Figure AA.1 and operated under the conditions.of maximum load given in Table AA.1
until steady conditions are reached.

Table AA.1 — Substitute refrigeration circuit conditions
for operation under maximum load

Test Applied voltage Application category Evaporation | Condensation | Return gajs
number temperature temperature temperatuye
°C °C °C
1 1,06 rated voltage VLBP -25 +55 +43
1 1,06 rated voltage LBP -15 +65 +43
1 1,06 rated voltage SC R-744 LBP -15 +5 +25
1 1,06 rated voltage MBP 0 +65 +25
1 1,06 rated voltage HBP +15 +65 +25
1 1,06vrated voltage VHBP +30 +70 +43
1 1406 rated voltage MLC Defined by the manufacturer
2 0,94 rated voltage VLBP -25 +55 +43
2 0,94 rated voltage LBP -15 +65 +43
2 0,94 rated voltage SC R.744 L BP 15 +5 +25
2 0,94 rated voltage MBP 0 +65 +25
2 0,94 rated voltage HBP +15 +65 +25
2 0,94 rated voltage VHBP +30 +70 +43
2 0,94 rated voltage MLC Defined by the manufacturer
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Condition for transcritical R744 (CO2) systems
Test Applied Voltage Application category Evaporation Discharge Return gas
Number temperature Pressure temperature
°C MPa °C
1 1,06 rated Voltage TC R-744LBP -15 7,5 +25
1 1,06 rated Voltage TC R-744MBP 0 10,0 +25
1 1,06 rated Voltage TC R-744HBP +15 13,56 +25
1 1,06 rated Voltage MLC Defined by the manufacturer
2 0,94 rated Voltage TC R-744LBP -15 7,6 +25
2 0,94 rated Voltage TC R-744MBP 0 10,0 +25
2 0,94 rated Voltage TC R-744HBP +15 13,56 +25
2 0,94 rated Voltage MLC Defined by the manufacturer
The application category abbreviations can be found in 3.1.102.
Degfinition of maximum load condition (MLC) can be found in 3.1.103.
NPTE For all tests, the motor-compressor ambient temperature is +43 °C.

The tolerances on the temperatures in Table AA.1 are + 2 K forthe motor-compressor ambignt
temperature, condensation and return gas temperatures,” and + 1 K for the evaporation
temperature, and the discharge pressure of the transcritical condition R744 system is £ 0,1 MPa

(1 bar).

During tests under the conditions specified in Table AA.1,

— | the temperature rises of the motor<compressor control system and the motpr-

Th

e motor-compressor shall be then further tested as follows.

compressor protection system including those containing electronic components are
measured and shall not exceed thevalues given in the Table 3 of Part 1, reduced by 7 K;

the motor-compressor protection system shall not operate to disconnect the motpr-
compressor from the supply;

the temperature of the housing and the temperature of the accessible surfaces|of
associated components shall not exceed 150 °C.

Starting from conditions defined in Table AA.1, but at rated voltage, the motor-compressor

log
Lo

d shall be increased by applying the steps in sequence until steady conditions are reached.
bd increment follows the applicable steps as indicated in Table AA.2 except when the

maximum>load conditions (MLC) are declared by the manufacturer only voltage reduction

stg

rting from 94 % of rated voltage is required.

Procedure is continued until one of the rollowing condqitions occurs:

motor-compressor protection system operates to disconnect the motor-compressor
from the supply,

motor-compressor stalls and steady conditions are reached.

NOTE For centrifugal motor compressors, aerodynamic surge, defined as the lowest flow condition at a
compressor operating point, is equivalent to stall for the purpose of this test.
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For a motor-compressor in which insulating materials were evaluated to Level 1 of Annex BB
and Annex CC or Annex FF, the winding temperature at which one of the conditions occurred
shall not exceed 150 °C for motor-compressors with cellulosic insulation or 160 °C for a
motor-compressor with synthetic insulation. For a motor-compressor with synthetic
insulating materials tested to Level 2 or 3 of Annex BB and Annex CC or Annex FF, the winding
temperature shall not exceed 170 °C or 180 °C, respectively.

In addition, the maximum input current to the motor-compressor or the maximum input current
to the electronic control system, if used, measured during any step of this clause testing, shall
be recorded.
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Table AA.2 — Steps for increasing the load on the motor-compressor

Step

Without
electronic
control
system

With
electronic
control
system

Procedure

For motor-compressors for subcritical application categories other than R-744

1 A. A. Increase the condensing temperature to +70 °C
Increase the evaporating temperature in steps of approximately 5 K for
—VIRBP up ta—15 °C
—LBP up to 0 °C
2 A. A.
— MBP up to +10 °C
— HBP up to +20 °C
— VHBP up to +35 °C
Increase the input voltage to the electronic control, system in steps of
3 N.A A. approximately 6 % of the rated voltage, up to 1,12-times the rated
voltage
Starting from rated voltage, decrease thelinput voltage to the motor-
4 A A compressor or to the electronic control system in steps of
’ ’ approximately 5 % of the rated voltage-at a rate of approximately
2 V/min
For R-744 motor-compressors for subcritical application categories (S€ R-744LBP)
1 A. A. Increase the condensing temperature to +10 °C
5 A A Increase the evaporatingitemperature in steps of approximately 5 K up
’ ’ to0 °C
Increase the input.voltage to the electronic control system in steps of
3 N.A. A. approximately € % of the rated voltage, up to 1,12 times the rated
voltage
Starting frem rated voltage, decrease the input voltage to the motor-
4 A A compressor or to the electronic control system in steps of
’ ’ approximately 5 % of the rated voltage at a rate of approximately
2 V/min
For R-744 motor-compressors for transcritical application categories
1 A A Increase the discharge pressure in steps of approximately 0,05 MPa upg
’ : to the values indicated in Table AA.1 increased by 1 MPa
Increase the evaporating temperature in steps of approximately 5 K for
— TC R-744LBP up to 0 °C
2 A. A.
— TC R-744MBP up to +10 °C
— TC R-744HBP up to +20 °C
Increase the input voltage to the electronic control system in steps of
3 N.A A. approximately 6 % of the rated voltage, up to 1,12 times the rated
voltage
Starting from rated voltage decrease the input voltage to the motor-
4 A A compressor or to the electronic control system in steps of

approximately 5 % of the rated voltage at a rate of approximately
2 V/min

For motor-compressors when maximum load conditions (MLC) are declared by the manufacturer

Starting from 94 % of rated voltage, decrease the input voltage to the
motor-compressor or to the electronic control system in steps of
approximately 5 % of the rated voltage at a rate of approximately

2 V/min

NOTE A: Applicable; N.A: Not applicable.
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Ke
1 | thermostat sensor 8\, reclaim valve
2 | thermostatically controlled water valve 9 discharge pressure line
3 | cooling water 10 discharge
4 | heat exchanger 11 motor-compressor
5 | suction control 12 suction
6 | charging valve 13 suction line
7 | discharge pressure control 14 pressure equalizing valve
Poipt A return gas temperature measuring point shall be located at 300 mm (:,?0 mm) from the housing
Thg complete substitute”cooling system can be located in the temperature-controlled room or, alternately, only jthe
mogor-compressor, motor-compressor control system and the motor-compressor protection system including
thope containing electronic components need to be in this controlled ambient.
NOJTE 1 Additiernal components, such as discharge line heaters or suction return gas heaters and coolers can| be
added as needed, as long as the specified temperatures and conditions of Table AA.1 are maintained. A replacegble
filtgr dryerscan be added between the discharge pressure gauge and the discharge pressure control valve.
NO|TE'2/ For some motor-compressors, an additional means for reducing the motor temperature, such as|an
injeetion—ecestereranoit-coolerand-ai—How-—overthe-moter-ecompt r—ean-be—required-as—recommended-by-the

motor-compressor manufacturer. The heat removal will be done in conformity with the motor-compressor
manufacturer’s recommendations.

NOTE 3 In case an oil separator is required by the motor-compressor manufacturer, it can be incorporated in the
substitute cooling system, as recommended by the motor-compressor manufacturer.

Figure AA.1 — Substitute refrigeration circuit
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BB.1

Annex BB
(normative)

Winding wire insulation compatibility tests

samples as follows:

Testing of winding wire insulation shall be conducted on two sets of representative

Film-coated winding wire shall be prepared in accordance with IEC 60851-5:2008, 4.4.1 except

thg
un

Wi
mi

BE
for|

BE
co
sh

BH
teg
the
co

voltage specified without breakdown.

BH
teg
rel
or

CA

t samples for the refrigerant and oil exposure shall not have the loop at the end remoy
il after the refrigerant and oil exposure.

hding wire insulation shall be described in the test report with the temperatureximits 3
nimum thickness.

.2 The size of the test samples shall be the smallest nominal wire sizef{diameter) intend
use on the motor-compressor.

.3 One set of six samples of the winding wires shall be maintained in the as-receiv
ndition (no exposure to refrigerant and oil). Another set of six;samples of the winding wi
bl be prepared for the refrigerant and oil exposure testing.

.4 The six as-received samples of winding wire shall’be subjected to the electric stren

motor-compressor, but not less than 500 V£ The test voltage is applied between f{
nductors of the wires. The winding wire tested{shall withstand the application of the t

ting shall be placed in test vessel(s)and each test vessel shall be provided with a presst
ief device. Each test vessel shall then be sealed, evacuated to 13,33 Pa (100 ym of mercu
ess and heated to not less than 160 °C for at least 1 h.

UTION: Extreme care should be taken when conducting this test. There are elevat

ed

nd

ed
es

gth

t of 16.3 except that the applied voltage shall be 125 % of the maximum working voltage of

he
pst

.5 The set of six samples of winding'wire prepared for the refrigerant and oil exposulire

re
ry)

ed

prgssure levels within the test vessels which are also under elevated ambient conditions.|In
adflition, mixing of some ‘chemicals and/or lubricants followed by exposure to high temperatutes
could produce toxic fumes and/or materials.

BB.6 The oil shall be added within each test vessel so that all samples will remain partially
immersed inhe refrigerant-oil-mixture throughout the duration of the test, including during t{he
nofheat pefiod.

BB.7/,'Each test vessel shall then be re-sealed, evacuated and heated in accordance Wwith
Clause BB.5

BB.8 Each test vessel shall then be charged with the refrigerant vapour in a manner which
does not permit air to be introduced into the test vessel. The pressure of the refrigerant vapour
shall be any convenient pressure between 1,0 MPa (10 bar) and 2,4 MPa (24 bar) for any
refrigerant other than transcritical R-744, which shall be at a pressure of not less than 7,3 MPa
(73 bar).
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BB.9 The samples shall be tested as detailed in Table BB.1 using one of the following
methods:

a) The total heating time shall be divided into five equal heating periods. Each heating period
is followed by a period in which heating is not to be applied. The period without heating shall
be at a temperature of 25 °C + 5 °C for not less than 48 h; or

b) Heating shall be applied continuously for the entire total heating time.

BB.10 The time temperature heating cycle used for the test is selected by the manufacturer.

Table BB.1 — Time temperature heating cycles

Heating temperature Total heating time Heating period
°C h h
Level 1
140 1440 288
145 1018 204
150 720 144
155 509 102
Level 2
150 1440 288
155 1018 204
160 720 144
165 509 102
Level3
160 1 440 288
165 1018 204
170 720 144
175 509 102

BB.11 Immediately after\being exposed to the refrigerant and oil, the winding wire samp|es
shall be subjected to the electric strength test of 16.3 except that the applied voltage shall |be
not less than 100 %-efithe maximum working voltage of the motor-compressor for which {he
winding wire is intended to be used. The test voltage is applied between the conductors of the wies.
Thg winding wire tested shall withstand the application of the test voltage specified without
brgakdown.
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CCA1

Annex CC
(normative)

Tie cords and insulation compatibility tests

of six representative samples as follows:

Testing of tie cords, insulating system materials or parts shall be conducted on two sets

a) tie cords shall be at least 500 mm long and of the minimum nominal thickness intended for

b)

NO

NO|

Cd
ref
ex

C¢
elq
ma
50

C¢G

a

~

NO
b)

—HSe-of-the-moter-compressor:
insulating system materials shall be of an amount approximately proportional to theirtuss
the system. They shall be of the minimum nominal thickness intended for use on the mot
compressor and having an overall size so the test in Clause CC.3 can be condugted with
flashover;

parts such as an internal motor terminal assembly or lead connection block shall be {
actual type and size as intended for use in the motor-compressor.

TE 1 A suggested overall size for the other insulating system materials,is approximately 50 mm x 50 mm.

TE 2 Annex CC is not applicable to winding wire insulation.

.2 One set of six samples shall be maintained in the‘as-received condition (no exposure
rigerant and oil). Another set of six samples shall\be prepared for the refrigerant and
bosure testing.

.3 The six as-received samples of insulating materials or parts shall be subjected to {
ctric strength test of 16.3 except that theapplied voltage shall be not less than 125 % of {
ximum working voltage of the circuit\for which the materials are intended, but not less th
D V.

.4 |If the parts to be tested ate:

insulating materials other than tubing or leads, the test electrodes shall be oppos
cylindrical rods, sized 5“mm diameter with edges rounded to a 1 mm radius;

TE The electrode sjze‘Can be varied from the size specified to accommodate testing of small parts.

conductor shall be of a size approximately equal to the tubing internal diameter and th
inserted inte the tubing. The tubing and conductor shall be bent 180° over a mandrel hav

The-tubing and conductor shall be inserted into the metal shot such that the test voltage
applied between the conductor within the tubing and the metal shot;

n
Dr-
put

he

insulation components shall be described in the test report with the.temperature limits and
inimum thickness.

to
oil

he
he
an

tubing, the test electrodes shall be a copper conductor and spherical metal shot. The copper

en
ng

a diameter of not more than 10 mm. The metal shot shall be sized 2 mm to 3 mm diameteer.

is

c)

leads, e lesls eleCliodes slhidll De e wite withim the tead—andmetatfoit—50mm 1o

g,

wrapped around the lead and centred on the lead length. The test voltage shall be applied

between the wire within the lead and the metal foil.

CC.5 The insulation or parts tested shall withstand the application of the test voltage specified
without breakdown.

CC.6 Void

CC.7 Void
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CC.8 The set of six samples prepared for the refrigerant and oil exposure testing shall be
placed in test vessel(s) and each test vessel shall be provided with a pressure relief device.
Each test vessel shall then be sealed, evacuated to 13,33 Pa (100 um of mercury) or less and
heated to not less than 150 °C for at least 1 h.

CAUTION: Extreme care should be taken when conducting this test. There are elevated
pressure levels within the test vessels which are also under elevated ambient conditions. In
addition, mixing of some chemicals and/or lubricants followed by exposure to high temperatures
could produce toxic fumes and/or materials.

C¢

immersed in the refrigerant-oil-mixture throughout the duration of the test, including during'f

no

C¢

Clause CC.8.

C¢G

dogs not permit air to be introduced into the test vessel. The pressure‘of the refrigerant vapg
shall be any convenient pressure between 1,0 MPa (10 bar) and»-2/4 MPa (24 bar) for g

(7

refrigerant other than transcritical R-744, which shall be at a pressure of not less than 7,3 M
bar).
.12 The samples shall be tested as detailed in Table BB.1 using one of the follow

CdQ
meg

a

~

b

~

C¢G

Cd

a)
b

~

.9 The oil shall be added within each test vessel so that all samples will remain partig

heat period.

.10 Each test vessel shall then be re-sealed, evacuated and heated in ac¢cordance W

.11 Each test vessel shall then be charged with the refrigerant vapour in a manner wh

thods:

the total heating time shall be divided into five_equal heating periods. Each heating per
is followed by a period in which heating is not\to be applied. The period without heating sh
be at a temperature of 25 °C + 5 °C for not.less than 48 h; or

heating shall be applied continuously forthe entire total heating time.

.13 The time temperature heating:¢cycle used for the test is selected by the manufacture

.14 Immediately after being*exposed to the refrigerant and oil:

void;
samples shall be subjected to the strength test of 16.3 except that the applied voltage sH
be not less thans100 % of the maximum working voltage of the circuit for which f{
materials are jntended. The insulation or parts tested shall withstand the application of {
test voltage specified without breakdown.
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Annex DD
(normative)

Non-sparking "n" electrical apparatus and test condition for "dc" devices

Where within this standard reference is made to IEC 60079-15:2017, the following clauses are
applicable.

7

Requirements for non-incendive components

Clause 7 is applicable.

8

Requirements for hermetically sealed devices

Clause 8 is applicable.

9

A

9.1

Se

10

Requirements for sealed devices
of the subclauses of Clause 9 are applicable, except 9.1, which-is replaced by the followi
Non-metallic materials
als are tested using 11.2.

Requirements for restricted-breathing.enclosures

Clause 10 is applicable.

WH
be

ere reference is made to IEC 60079-1:2014, the following clause is applicable as modif
ow.

5.3.1 General

bup I1A: (55 £ 0,5) % hydrogen/air at atmospheric pressure; or

bup I1A: (6,5 £ 0,5) % ethylene/air at atmospheric pressure.

ed
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Annex EE
(normative)

Fatigue test

EE.1 |If subjected to the test specified in this annex, the housing shall not rupture, burst, or
leak.

The pressures referenced in this annex shall be the specified percentage of the hydrostatic test
prgéssures defined in 22.7.

EH.2 Two motor-compressor samples shall be completely filled with an incompressibje, inert
flu|d to exclude all air, and connected to a hydraulic pump system. The pressure shall be raised
grdgdually to the highest of 60 % of the test pressure required by Clause EE.1 and/maintained
for] 1 minute.

A motor-compressor employing a gasket or seal shall comply with Clausé ’EE.2 and EE.3 even
thqugh visible leakage occurs at the gasket or seal. If visible leakage 6ccurs, leakage shall pot
ocgur at or below 40 % of the test pressure required by Clause EE 1.

EH.3 Fatigue cycle test is as follows.

Three motor compressor samples shall be completely filled with an incompressible, inert fluid
to pxclude all air, and connected to a pressure driving source.
The samples used for this part of the test shall be different from the ones used in the test

degcribed in Clause EE.2.
The test pressure for the first cycle shall be 30 % of the test pressure defined in Clause EE|1.

The test pressure within each sample, for the remainder of the test cycles, shall be raised| to
notf less than 26 % of the test pressure for low side defined by Clause EE.1 and lowered to pot
mdre than 6 % the of the test pressure defined by Clause EE.1 for high side parts and not mxre
thgn 0.1 MPa (1 bar) for lovinside parts, such that the full specified upper and lower presslire
cytlic values are maintained for at least 0,1 s. The rate at which the pressure is cycled between
upper pressure and the lower pressure is unspecified.

The number of cycles shall be not less than 500 000.

EB.4 Following the specified number of test cycles, the test pressure shall be increased|to
45|% of the-test pressure defined in Clause EE.1 and maintained for 1 minute without ruptufe,
bufst, or leak.
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Annex FF
(normative)

Motorette or coilette compatibility test

NOTE 1 Parts and materials that are not fabricated as part of the motorette or coilette but which are used inside
a motor-compressor housing such as electrical insulating materials, tubing, wiring leads, terminal blocks and tie
cords are evaluated using the method of Annex FF but can be included within the same test vessel(s) along with the
motorettes or coilettes being tested according to this annex.

NOFE2 Ny } + " bl T o I 4l " P " " o loebid d
=z Acttarmotor-compressor-motors—witmwiamgsarrangeatoarrow-tre-tur=to=turntestscamoe—suostiyle

for this testing in place of motorettes or coilettes.

FFL1 Motorettes or coilettes shall be used for this test and be assembled with components
regresenting the materials and parts used on the actual motor-compressor. Their.censtruction
shall be as follows:

a) [ If motorettes are used, they shall be uniformly constructed but can varyxslightly from t{he
following description: The component parts of a motorette are as shown in Figure FF.1.
Figure FF.3 shows a typical completely assembled motorette. A_motorette consists of a
rigid supporting metal frame with four suitable stand-off porcelaininsulators bolted to gne
end and with a slot portion, made from an inner and outer plate, bolted to the other end.
The frame has holes for mounting the fixture during testing. Thg slot sections are fabricafed
from steel sheets approximately 1,5 mm thick. The assembled slot portion contains two cqils
having minimum 15 tight turns each, insulated from ground by slot insulation, insulated from
each other by phase insulation and held in place with slot wedges. The coils are each wound
with two parallel wires so that conductor-to-conductor-electrical tests can be made.

b) | If coilettes are used, they are not necessarily./consistent in their construction but are
typically described as follows: The component parts of a coilette are as shown]|in
Figure FF.2. Figure FF.4 shows a typical completely assembled coilette consisting of a rigid
supporting metal frame bolted together, made from an inner and outer plate fabricated fropm
steel sheets approximately 1,5 mm thick: The assembled slot portion shall contain two cqils
having minimum 15 tight turns each,sinsulated from ground by slot cells, insulated from egch
other by phase insulation if used indhe motor application, and held in place with slot wedges.
Each coil shall be wound with two parallel wires so that turn-to-turn tests can be made.

Alllinsulation components shall-be described in the test report with the temperature limits and
mipimum thickness.

The components shown on Figure FF.1, Figure FF.2 and Figure FF.3 shall be disposed after
the test is finished.and shall not be used for any further test.

NO[TE The mototette or coilette samples can be tested with or without the film-coating (varnish).

FFL2 Six.ssamples of motorettes or coilettes shall be maintained in the as-received conditfon
(ng exposure to refrigerant and oil). Another six samples shall be prepared for the refrigerant
anfl.6il exposure testing.

FF.3 To establish uniformity, the six as-received samples of motorettes or coilettes shall be
subjected to the electric strength test using the method of 16.3 except that the applied voltage
shall be that specified for basic insulation at not less than 125 % of the maximum working
voltage of the motor-compressor for which the motorette or coilette winding and insulation
are intended to be used, but not less than 500 V. The test shall be carried out between the coils
and then between each coil and the frame of the assembly and then between the two parallel
wires of each motorette or coilette coil. No breakdown shall occur on any of the samples.

The leakage test in 16.2 is not be conducted.
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FF.4 The-six motorette or coilette samples prepared for the refrigerant and oil exposure
testing, along with any additional motor non-metallic materials, shall be placed in test vessel(s)
and each test vessel shall be provided with a pressure relief device. Each test vessel shall
then be sealed, evacuated to 13,33 Pa (100 um of mercury) or less and heated to not less than
150 °C for at least 1 h.

CAUTION: Extreme care should be taken when conducting this test. There are elevated
pressure levels within the test vessels which are also under elevated ambient conditions. In
addition, mixing of some chemicals and/or lubricants followed by exposure to high temperatures
could produce toxic fumes and/or materials.

FF
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Clause FF .4.
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winding and insulation are.intended to be used. The test shall be carried out between the cq
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L5 The oil shall be added within each test vessel so that all samples will remain partially,

no heat period, if any.

L6 Each test vessel shall then be re-sealed, evacuated and heated in accordance w

L7 For a single component refrigerant, each test vessel shall then be charged with {
rigerant vapor in a manner which does not permit air to be introduced into the test vess
e pressure of the refrigerant vapor shall be any convenienf\pressure between 1,0 M

bar) and 2,4 MPa (24 bar) for any refrigerant other than transcritical R-744, which shall
h pressure of not less than 7,3 MPa (73 bar). For refrigerantblends, the test vessels shall
rged in a similar manner except that liquid refrigerant shall be used to prevent fractionati

18 The samples shall be tested as detailed in Table'BB.1 using one of the following methd

The total heating time shall be divided into five equal heating periods. Each heating per
is followed by a period in which heating is not'to be applied. The period without heating sh
be at a temperature of 25 °C + 5 °C for.not less than 48 h; or,

Heating shall be applied continuously, for the entire total heating time.
9 Immediately after being exposed to the refrigerant and oil, the six samples of motorett
coilettes shall be subjected to(the electric strength test specified in Clause FF.3 except t

applied voltage shall be that specified for basic insulation at not less than 100 % of f{
ximum working voltage:of the motor-compressor for which the motorette or coile

d then between each _coil and the frame of the assembly and then between the two para

or
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wines of each motorette or coilette coil. Not less than five of the six samples shall withstand

thq

application of(the’electric voltage without breakdown.
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(-]
o
IEC IEC
a) outer slot plate b) inner slot plate
IEC IEC
d) phase insulation e) bifilar random wound coils f) brass frame
IEC IEC
g) slot wedges h) protective sleeving
IEC
i) slot.insulation j) building posts and insulations
IEC
k) tie cord
Key
A outer slot plate F brass frame
B inner slot plate G slot wedges
C bolts, nuts and washers H protective sleeving
D phase insulation | slot insulation
E bifilar random wound coils J building posts and insulations

K tie cord

Figure FF.1 — Motorette components
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(-
- )
Y/
IEC IEC IEC
a) outer slot plate b) inner slot plate c) bolt, nut and washer

IEC IEC

d) phase insulation e) bifilar random wound coils f) slot wedges

IEC

g) slot insulation

IEC

) tie cord

outer slot plate

IEC

h) protective sleeving

slot wedges

inner slot plate
bolt, nut and washer
phase insulation

bifilar random wound coils

F

G slot insulation

H protective sleeving
J

tie cord

Figure FF.2 — Coilette components
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Completely assembled coilette

Figure FF.4 —
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTRODQMESTIQUES ET ANALOGUES -
SECURITE -

Partie 2-34: Exigences particulieres pour les motocompresseurs

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation compo
de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC.'a pour objet
favoriser la coopération internationale pour toutes les questions de normalisation dansyles domaines
I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes internationa
des Spécifications techniques, des Rapports techniques, des Spécifications accessiblegyaud public (PAS) et
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a-des‘comités d'études,
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisati
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC) participent également

travaux. L'IEC collabore étroitement avec I'Organisation Internationale desNormalisation (ISO), selon

conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesurg
possible, un accord international sur les sujets étudiés, étant donné que les/Comités nationaux de I'lEC intéres
sont représentés dans chaque comité d'études.

Les Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agré
comme telles par les Comités nationaux de I'lEC. Tous les &fforts raisonnables sont entrepris afin que I'
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable
I'éventuelle mauvaise utilisation ou interprétation qui en €st faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les~Comités nationaux de I'lEC s'engagent, dans toutd
mesure possible, a appliquer de fagon transparente®les’Publications de I''EC dans leurs publications nationg
et régionales. Toutes divergences entre toutes(Publications de I'lEC et toutes publications nationales
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendd
fournissent des services d'évaluation del/conformité et, dans certains secteurs, accédent aux marques
conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certifica
indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatai
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'l
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quel
nature que ce soit, dirécte’ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépen
découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'l
ou au crédit qui lui est accordé.

L'attention estiattirée sur les références normatives citées dans cette publication. L'utilisation de publicati
référencées\est obligatoire pour une application correcte de la présente publication.

L'IEC attire“l'attention sur le fait que la mise en application du présent document peut entrainer I'utilisation g
ou de"plusieurs brevets. L'IEC ne prend pas position quant a la preuve, a la validité et a I'applicabilité de f
drgit ‘dé brevet revendiqué a cet égard. A la date de publication du présent document, I'lEC n'avait pas r
notification qu'un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y a
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davertir les responsables de la mise en application du present document que des nformations plus recen
sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.

tes
ch.

L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets et de ne pas avoir

signalé leur existence.

L'IEC 60335-2-34 a été établie par le sous-comité 61B: Sécurité des appareils de réfrigération
a usage domestique et commercial, du comité d'études 61 de I'lEC: Sécurité des appareils
électrodomestiques et analogues. Il s'agit d'une Norme internationale.

Cette septiéme édition annule et remplace la sixieme édition parue en 2021. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) le texte a été aligné sur I'lEC 60335-1:2020;

b) la valeur assignée de 600 V a été ajoutée au domaine d'application (Article 1);

c) la définition de la pression nominale a été remplacée par la pression maximale admissible
(3.1.101, 7.102, 22.7);

d) les conditions de charge maximale (MLC, Maximum Load Conditions) déclarées par le
fabricant ont été introduites (3.1.103, 5.6, 7.12, Annexe AA);

e)|les catégories de contre-pression transcritique (R-744) ont été introduites (3.1:102,
Tableau AA.1, Tableau AA.2);

f) | une nouvelle définition de la coilette a été introduite (3.8.103);

g) [ une nouvelle définition du clapet de dérivation a été introduite (3.8.104);

h) [ I'évaluation des motocompresseurs utilisant un dispositif de commande la été clarifiée
(6.101, 6.103, 6.104, 19.1);

i) |la modification de I'essai de rigidité diélectrique a été ajoutée (16.2);

j) |la référence a I'essai d'endurance a été supprimée (Article 18);

k) [ la conformité des essais de pression a été mise a jour (22.7 -Annexe EE);

[) |la référence a la motorette a été transférée de I'Annexe BB a la nouvelle Annexe FF;

m)| I'annexe relative aux matériaux isolants et parties \iSolantes a été mise a jour|et
I'assouplissement concernant les cordons d'attache aété supprimé (Annexe CC);

n) | une nouvelle annexe relative aux motorettes ou<Coilettes a été introduite (Annexe FF).

Le|texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
61C/924/FBIS 61C/926/RVD

Le[rapport de vote indiqué dans*e-tableau ci-dessus donne toute information sur le vote ayant
abputi a son approbation.

L

Q

langue employée pour I'élaboration de cette Norme internationale est I'anglais.
La|version frangaise-de cette norme n'a pas été soumise au vote.

Cel documeni’a*été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon |es
Difectives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles sdus
www.ieech/members_experts/refdocs. Les principaux types de documents développés par
I''HC/sont décrits plus en détail sous www.iec.ch/publications.

Une liste de toutes les parties de la série IEC 60335, publiées sous le titre général Appareils
électrodomestiques et analogues — Sécurité, se trouve sur le site web de I'lEC.

La présente partie 2 doit étre utilisée conjointement avec la derniere édition de I''EC 60335-1
et ses amendements sauf si cette édition I'exclut. Dans ce cas, la derniére édition qui n'exclut
pas la présente partie 2 est utilisée. Elle a été établie sur la base de la sixieme édition (2020)
de cette norme.

NOTE 1 L'expression "la Partie 1" utilisée dans la présente norme fait référence a I'lEC 60335-1.

La présente partie 2 compléte ou modifie les articles correspondants de I'lEC 60335-1, de fagon
a transformer cette publication en norme IEC: Exigences particuliéeres pour les
motocompresseurs.
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Lorsqu'un paragraphe particulier de la Partie 1 n'est pas mentionné dans cette partie 2, ce
paragraphe s'applique pour autant que cela soit raisonnable. Lorsque la présente norme
mentionne "addition", "modification" ou "remplacement", le texte correspondant de la Partie 1
doit étre adapté en conséquence.

NOTE 2 Le systéme de numérotation suivant est utilisé:

les paragraphes, tableaux et figures qui s'ajoutent a ceux de la Partie 1 sont numérotés a partir de 101;

a l'exception de celles qui sont dans un nouveau paragraphe ou de celles qui concernent des notes de la Partie 1,

les notes sont numérotées a partir de 101, y compris celles des articles ou paragraphes qui sont remplacés;

les annexes qui sont ajoutées sont désignées AA, BB, etc.
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TE 3 Les caractéres d'imprimerie suivants sont utilisés:
exigences: caractéres romains;
modalités d'essais: caractéres italiques;

notes: petits caractéres romains.

h associé figurent également en gras.

herché. A cette date, le document sera

reconduit,
supprimé, ou

révise.

sai peuvent avoir besoin d'une période transitoire-aprés la publication d'une nouvelle publication IEC, ou d'
s équipements aux nouveaux essais ou aux essais révisés.

comité recommande que le contenu de cette publication soit adopté pour application nationale (obligatoire)
5 t6t 12 mois et au plus tard 36 mois aprés la date de publication.

5 différences suivantes existent dans les pays indiqués ci-apres.

7.1: Le marquage du‘courant a rotor bloqué est exigé pour certains motocompresse
(Etats-Unis).

22.7: Des pressiohs d'essai différentes sont utilisées (Japon, Etats-Unis).

comité a décidé que le contenu de ce document ne sera pas madifié avant la date de stabili
iquée sur le site web de I'lEC sous webstore.iec.ch dans les dohnhées relatives au documeént

termes en gras dans le texte sont définis a I'Article 3. Lorsqu'une définition concern€)dn adjectif, I'adjectif €t le

TE 4 L'attention des Comités nationaux est attiréelsur le fait que les fabricants d'appareils et les organismes
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lication amendée ou révisée, pour fabriquer dés“produits conformes aux nouvelles exigences et pour adapter
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nne compréhension de son contenu. Les utilisateurs devraient, par conséquen
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INTRODUCTION

Il a été admis par hypothése, en établissant la présente Norme internationale, que I'exécution
de ses dispositions était confiée a des personnes expérimentées et ayant une qualification

ap

propriée.

Les documents de recommandations concernant I'application des exigences de sécurité pour
les appareils peuvent étre consultés dans les documents de support du CE 61, accessibles sur
le site web de I'lEC a I'adresse:

Ceftte information est donnée a l'intention des utilisateurs de la présente Norme interfiation

et

La
da
lor
Ell
et

forjctionnement sOr des appareils.

La

regter compatible avec les régles d'installation quand. I'appareil est raccordé au rése
d'glimentation. Cependant, des régles d'installation natianales peuvent étre différentes.

Si

forjctions couvertes par une autre partie 2 de-I'lEC 60335, la partie 2 correspondante

ap

I'influence d'une fonction sur les autres fonctions est prise en compte.

Lo
tra

NO|

nédessaire de spécifier des exigences particuliéres pour I'appareil en question en plus des exigences générales

La

NO

Unlappareil conforme au texte de la présente norme ne sera pas nécessairement jugé confor

au
qu

https://www.iec.ch/tc61/supportingdocuments

ne constitue nullement un remplacement du texte normatif de la présente normet

présente norme reconnait le niveau de protection internationalement accepté contre
hgers électriques, mécaniques, thermiques, liés au feu et au rayonnement des appare

b couvre également les situations anormales auxquelles on peut s'attendre dans la pratiq
elle tient compte de la fagon dont les phénoménes électromagnétiques peuvent affecter

présente norme tient compte autant que possible des exigences de I'lEC 60364, de faco

un appareil relevant du domaine d'application de/la’présente norme comporte également @

bliguée a chaque fonction séparément, dans la limite du raisonnable. Si cela s'appliq

'squ'une partie 2 ne comporte pasyd'exigences complémentaires pour couvrir les dang
[tés dans la Partie 1, la Partie 1 s‘applique.

TE 1 Cela signifie que les comités d'études responsables pour les parties 2 ont déterminé qu'il n'était

K principes de sécurité de la norme si, lorsqu'il est examiné et soumis aux essais, il appar

ple
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5qu'ils fonctionnent comme en usage normal en tenant compte des instructions du fabricant.
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présente norme est.une norme de famille de produits traitant de la sécurité d'appareils et a
prgséance sur les nermes horizontales et génériques couvrant le méme sujet.

TE 2 Les publications horizontales, les publications fondamentales de sécurité et les publications groupées de
sédurité couvrant uh*danger ne s'appliquent pas, parce qu'elles ont été prises en considération lorsque les exigen
gérlérales et particulieres ont été étudiées pour la série de normes IEC 60335.

ces

me
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il brésente d'autres caractéristicaues aui compromettent le niveau de sédcurité \visé nar d
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exigences.

Un appareil utilisant des matériaux ou présentant des modes de construction différents de ceux
décrits dans les exigences de la présente norme peut étre examiné et soumis aux essais en
fonction de I'objectif poursuivi par ces exigences et, s'il est jugé pratiquement équivalent, il peut

étr

e estimé conforme aux principes de sécurité de la présente norme.
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TE 3 Les normes traitant des aspects non relatifs a la sécurité des appareils électrodomestiques sont:

les normes IEC publiées par le comité d'études 59 concernant les méthodes de mesure de l'aptitude a la

fonction;

les normes CISPR 11 et CISPR 14-1, ainsi que les normes applicables de la série IEC 61000-3 concernant les

émissions électromagnétiques;
la norme CISPR 14-2 concernant I'immunité électromagnétique;

les normes IEC publiées par le comité d'études 111 concernant I'environnement.

Si les essais du motocompresseur incluent les essais de I'Annexe AA, les températures des
enroulements du motocompresseur, du boitier et des autres piéces associées au
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orifique et de protection associés, soumis a l'essai séparément dans |les conditions
ctionnement les plus défavorables du systéeme de réfrigération qui,~’dans des limi
sonnables, peuvent se produire dans les applications pour lesquelles.ils sont utilisés.

ssai et de contrbler le motocompresseur lorsqu'il est utilisé sur différents appareils et
érents ensembles montés en usine.

5 essais opérationnels peuvent également-@étre effectués séparément sur
tocompresseur dans certains cas. Les spécifications pour ces essais de type sont fourn

stantes relatives a ce type d'application, comme I'lEC 60335-2-24 et I'lEC 60335-2-40,
produit final et d'utiliser ces essais pour lazdétermination finale d'acceptabilité.

surées lorsque l'appareil complet dans lequel se trouve le motocompresseur est sounis
K essais.
s exigences s'appliquent aux motocompresseurs étanches (de type hermétique

particulier, I'examen des détails de construction et les essais a-rotor bloqué peuvent &
bctués séparément sur le motocompresseur, ce qui élimine’la nécessité de soumettre a

'Annexe AA. Toutefois, il est possible d'effectuer les essais décrits dans les norm
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APPAREILS ELECTRODQMESTIQUES ET ANALOGUES -
SECURITE -

Partie 2-34: Exigences particulieres pour les motocompresseurs

1 Domaine d'application

L'grticle de la Partie 1 est remplacé par le texte suivant.

La|présente partie de I'lEC 60335 traite de la sécurité des motocompresseurs @tanches (de
tyge hermétique et hermétique accessible) et, le cas échéant, de leurs systémes_ de protectjon
et |de commande, qui sont destinés a étre utilisés sur les appareils électrodomestiques|et
anplogues et qui sont conformes aux normes applicables a de tels matériels. Elle s'applique
auk motocompresseurs soumis a l'essai séparément, dans les()conditions les plus
défavorables qui peuvent se produire en usage normal, dont la tensiofn-assignée est inférielire
ou| égale a 250V pour les motocompresseurs monophasés-et a 600V pour [es
mqgtocompresseurs multiphasés a courant continu de 600 V.

La|présente norme couvre également:

— |les motocompresseurs a plusieurs vitesses, qui sont des motocompresseurs dont| la
vitesse peut étre réglée sur différentes valeurs;
— |les motocompresseurs a capacité variable,<qui sont des motocompresseurs dont|la

capacité du compresseur est contrélée a des\vitesses fixes.

NOJTE 101 Des exemples d'appareils équipés de motocompresseurs sont:

— | les séche-linge a tambour (IEC 60335-2-11);

— | les appareils de réfrigération, les sorbetiéres et les fabriques de glace (IEC 60335-2-24);

— | les pompes a chaleur électriques, les.climatiseurs et les déshumidificateurs (IEC 60335-2-40);
— | les distributeurs commerciaux avec ou sans moyen de paiement (IEC 60335-2-75);

— | les appareils de réfrigération«etfabriques de glace a usage commercial avec une unité de fluide frigorigénel ou
un motocompresseur incorpore(e) ou a distance (IEC 60335-2-89);

— |les appareils de réfrigération destinés au mesurage, a la régulation et a un usage en laboratpire

(IEC 61010-2-011);
— | les fabriques de ¢creme glacée a usage professionnel (IEC 60335-2-118);

— | les systémes.et'‘pompes a chaleur a usage professionnel (ISO 5149-2).

La|présente norme ne remplace pas les exigences des normes applicables aux appareils dgns
ledquelsssont utilisés les motocompresseurs. Toutefois, si le type de motocompressgur
utilisé 'est conforme a la présente norme, il n'est pas nécessaire d'effectuer les essais sur
I'appareil ou I'ensemble particulier pour les motocompresseurs spécifiés dans les nornjes
applicables a ces appareils. Si le dispositif de commande du motocompresseur est associé
au dispositif de commande d'un appareil particulier, il peut étre nécessaire d'effectuer des
essais supplémentaires sur le produit final.

Dans la mesure du possible, la présente norme traite des dangers courants que présentent les
motocompresseurs utilisés dans des appareils et auxquels sont exposés tous les individus
situés a l'intérieur et autour de I'habitation. Cependant, cette norme ne tient pas compte en
général:

— de l'utilisation des appareils par de jeunes enfants ou des personnes handicapées sans
surveillance;

— de l'utilisation des appareils comme jouet par de jeunes enfants.
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NOTE 102 L'attention est attirée sur le fait que:

La

pour les motocompresseurs destinés a étre utilisés dans des véhicules ou a bord de navires, des exigences
supplémentaires peuvent étre nécessaires;

pour les motocompresseurs utilisés dans des appareils destinés a étre employés dans des locaux qui
présentent des conditions particulieres, telles que la présence d'une atmosphére corrosive ou explosive
(poussiére, vapeur ou gaz), des exigences supplémentaires peuvent étre nécessaires;

dans de nombreux pays, des exigences supplémentaires sont spécifiées par les organismes nationaux de la
santé, par les organismes nationaux responsables de la protection des travailleurs et par des organismes
similaires.

présente norme ne s'applique pas

L'

Ad

IE
a

S

IE
prd

IE
IE
IE

IS
IS
IS

IS
de

L'a

3.1

aux motocompresseurs prévus exclusivement pour des usages industriels.
Références normatives

rticle de la Partie 1 s'applique, avec I'exception suivante.

dition:

C 60079-1:2014, Atmosphéres explosives — Partie 1: Protection.dii matériel par envelopp
tidéflagrantes "d"

C 60079-15:2017, Atmospheres explosives — Partie 15; ‘Rrotection du matériel par mode
tection "n"

C 60851-4:2016, Fils de bobinage — Méthodes d‘essai — Partie 4: Propriétés chimiques

L 60851-5:2008, Fils de bobinage — Méthodes d'essai — Partie 5: Propriétés électriques
C 60851-5:2008/AMD1:2011

> 60851-5:2008/AMD2:2019

D 817:2014, Fluides frigorigénes—= Désignation et classification de sdreté
D 817:2014/AMD1:2017
D 817:2014/AMD2:2021

D 7010:2019, Symboles graphiques — Couleurs de sécurité et signaux de sécurité — Signa
sécurité enregistrés

Termes et définitions
rticle de-ta Partie 1 s'applique, avec les exceptions suivantes.

Définitions relatives aux caractéristiques physiques

3.1

.101

pression maximale admissible
PS

pression maximale pour laquelle le motocompresseur est congu, spécifiée par le fabricant;
compte tenu des conditions prévues d'utilisation finale de I'appareil

1

es

de

ux

Il existe une version consolidée de ce document, qui comprend I'EC 60851-5:2008,

I''EC 60851-5:2008/AMD1:2011 et I'lEC 60851-5:2008/AMD2:2019.
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3.1

.102

catégorie d'application
contre-pression qui correspond a la plage des températures d'évaporation dans laquelle le
motocompresseur fonctionne

Note 1 a l'article: Dans le cadre de la présente norme, les classifications suivantes de catégories d'applications

son

t établies d'apres la température d'évaporation maximale:

tres basse contre-pression (VLBP, Very Low Back Pressure): température d'évaporation maximale de —25 °C;

basse contre-pression (LBP, Low Back Pressure): température d'évaporation maximale de —15 °C;

moyenne contre-pression (MBP, Medium Back Pressure): température d'évaporation maximale de 0 °C;

3.1
co
ML
co
mc

corn

.103
hdition de charge maximale
C
nditions maximales d'application dans lesqueltes le fonctionnement
tocompresseur est admis, déclarées par le fabricant
Nofe 1 a l'article: L'abréviation "MLC" est dérivée du terme_anglais développé correspondant "maximum |
dition".
Définitions relatives aux types d'appareils
.101
tocompresseur
bareil composé du mécanisme mécanique du compresseur et du moteur, enfermés ensem

ap
da
un

he
rac
con

Noﬂe 1 a l'article: Le boitier peut@tre scellé de fagon permanente par soudage ou par brasage (motocompress

haute contre-pression (HBP, High Back Pressure): température d'évaporation maximale de +15 °C;

trés haute contre-pression (VHBP, Very High Back Pressure): température d'évaporation maximale de 30 °
basse contre-pression R-744 sous-critique (SC R-744LBP): température d'évaporation maximale de —15 °C;
basse contre-pression transcritique (TC R-744LBP): température d'évaporation maximale de 45 [°C;
moyenne contre-pression transcritique (TC R-744MBP): température d'évaporation maximale de 0 °C;
haute contre-pression transcritique (TC R-744HBP): température d'évaporation maximale-de +15 °C;

condition de charge maximale (MLC) déclarée par le fabricant.

s un méme boitier étanche, sans joints d'arbre extérieurs, ou le moteur fonctionne ds
e atmosphére de fluide frigorigehe, avec ou sans huile

métique) ou par des joints d'étanchéité (motocompresseur hermétique accessible). Une boite
Cordement, un couvercle de boite de raccordement et d'autres composants électriques ou un dispositif
hmande électronique peuvent également étre inclus.

du

bad

ble
ns

pur
de
de

Nofe 2 a I'article: Dahsjle présent document, le terme motocompresseur est utilisé pour désigner indifféremment

un

3.8
mg
mg

motocompresseur hermétique ou un motocompresseur hermétique accessible.

.102
tocompresseur biétagé

tocompresseur qui comporte deux compresseurs et un moteur au sein d'un méme boiti

3.6 Définitions relatives aux parties d'un appareil

3.6.101

boitier

enveloppe étanche de Il'ensemble motocompresseur qui renferme le mécanisme
compresseur et le moteur, et qui est soumise aux pressions du fluide frigorigéne

du

Note 1 a I'article: Tous les tubes de raccordement au motocompresseur (par exemple: tube de traitement, tube a
décharge, tube d'aspiration) font partie du boitier.
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3.6.102

relais de démarrage

dispositif de commande électrique congu pour étre intégré ou incorporé dans un
motocompresseur et utilisé dans le circuit de commande du motocompresseur pour
commander le démarrage des motocompresseurs monophasés

3.7 Définitions relatives aux composants de sécurité

3.7.101

protecteur thermique du moteur
commmande—automatique—montée—dans—ou—sur—te—motocompresseur,—qui—est—conrgue
spécifiquement pour protéger le motocompresseur contre les surchauffes dues-\gux
sufcharges et les défaillances de démarrage

Note 1 a l'article: Le dispositif de protection du motocompresseur est sensible a I'un des éléments suivantg ou
auX deux:

— |la température du motocompresseur;

— [I'intensité du courant du motocompresseur.

Nofe 2 a I'article: Ce dispositif peut étre réarmé (soit manuellement, soit automatiquement) lorsque sa tempérafure
redescend a la valeur de réarmement.

3.1.102

digpositif de protection du motocompresseur
protecteur thermique du moteur et ses composants ‘associés éventuels, ou disposjtif
élgctronique de protection complétement ou partietlement séparé, ou intégré dans]|le
digpositif de commande du motocompresseur, qui.est congu spécifiquement pour protéger
le Imotocompresseur contre les surchauffes dués)aux surcharges et les défaillances |de
démarrage

Nofe 1 a l'article: Le dispositif de protection du motocompresseur est sensible a I'un des éléments suivantg ou
auX deux:

— |la température du motocompresseur;

— [|l'intensité du courant du motocompresseur.

3.1.103

dijpositif de commande duimotocompresseur
digpositif qui comporte un” bu plusieurs composants électroniques ou électriques, ou des
circuits électroniques, et qui assure au moins I'une des fonctions suivantes:

— | fonctions de commande de démarrage du motocompresseur;

— | fonctions de,commande de la puissance frigorifique du motocompresseur

3.1.104

limiteur_ de-pression
digpositifi*de détection de la pression dont la fonction est de réduire automatiquement|la
prgssion lorsque les pressions a l'intérieur du systéme de réfrigération dépassent la pressfon

4 LA <l ol HF Y 4
preregreeau—atsPostit

Note 1 a I'article: Ce dispositif ne comporte aucune fonction de réglage par I'utilisateur final.
3.8 Définitions relatives a des sujets divers

3.8.101

systéme de réfrigération transcritique

systéme de réfrigération dans lequel la pression du c6té haute pression est supérieure a la
pression pour laquelle les états liquide et de vapeur du fluide frigorigéne peuvent coexister en
équilibre thermodynamique
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3.8.102

motorette

modéle de systéme d'isolation congu pour représenter I'ensemble des éléments d'un systéme
d'isolation a fils jetés

Note 1 a l'article: L'expression "a fils jetés" est utilisée pour décrire un enroulement de moteur dans lequel des
conducteurs isolés ronds occupent des positions aléatoires dans une encoche.

3.8.103
coilette
disposition modifiée d'une motorette qui ressemble 8 un moteur partiellement assemblé

Nofe 1 a I'article: Une coilette est une motorette sans cadre.

3.4.104

clgpet de dérivation
digpositif qui relache la pression du cbté haute pression vers le cbté basse.'préssion, a une
prgssion différentielle prédéterminée

4 | Exigences générales

L'drticle de la Partie 1 s'applique.

5 | Conditions générales d'essais

L'drticle de la Partie 1 s'applique, avec les exceptions suivantes.
5.2 Addition:

Aul moins un échantillon supplémentaire_est exigé pour les essais de I'Article 19. Cependant,
d'qutres échantillons peuvent également étre fournis ou sont nécessaires.

Powr I'essai du 22.7, deux échantilons du boitier vide sont exigés.
Polr I'essai de I'Annexe EE,normative, trois échantillons du boitier vide sont exigés.
5.6 Addition:

Lep motocompresseurs a vitesse variable doivent fonctionner a la vitesse maximale, sauf
spegcification{contraire dans les conditions de charge maximale (MLC) déclarées.

5.1 Remplacement:

LeS&33als sont effectues a une temperature amplante de ZU C X 0 U, Saur Specirication
contraire dans la présente norme.

5.8.2 Addition:

Les motocompresseurs qui sont équipés de dispositifs de protection du motocompresseur
a réarmement automatique et qui sont concus pour fonctionner a plusieurs tensions
assignées, sont soumis aux essais du 19.101 et du 19.103 en appliquant la tension la plus
élevée.
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5.10 Addition:

Pour les essais de I'Article 19, un ou plusieurs échantillons (en fonctionnement et rotor bloqué)
doivent étre fournis et, si nécessaire, ils doivent étre chargés d'huile et de fluide frigorigene
sous forme de vapeur. L'échantillon doit étre équipé du dispositif de protection du
motocompresseur, du relais de démarrage, du condensateur de démarrage, du condensateur
de marche et, le cas échéant, du dispositif de commande, spécifiés par le fabricant.

Le fabricant ou I'agent responsable doit fournir les informations suivantes pour chaque type de
motocompresseur Soumis aux essais:

— | le type d'isolation de I'enroulement (synthétique ou cellulosique);
— | l'identification du fluide frigorigéne:

a) pour un fluide frigorigéne qui comporte un seul composant, au moins/ I'une des
informations suivantes:

e dénomination chimique;
e formule chimique;
e numéro du fluide frigorigene;
b) pour un mélange de fluides frigorigénes, au moins I'un des-marquages suivants:
e dénomination chimique et proportion nominale de-Ghacun des composants;
e formule chimique et proportion nominale de chacun des composants;
e numéro du fluide frigorigene et proportion neminale de chacun des composants;
e numéro de fluide frigorigene du mélang@ de fluides frigorigenes;
— | les types et la quantité d'huile a utiliser si les.échantillons d'essai ne sont pas déja chargg¢s;

— |la ou les catégories d'applications pour les motocompresseurs classés comme ayant
été soumis aux essais spécifiés a I'Annexe AA normative;

— |une indication qui précise si un cable d'alimentation peut étre raccordé directement qux
bornes du motocompresseur.

5.11 Remplacement:

Polur les motocompresseurs qui peuvent étre utilisés dans des appareils dont le céble
d'glimentation est raccordé directement aux bornes du motocompresseur, ['échantillon
d'dssai doit étre équipé d'un cable d'alimentation.

NOJTE 101 Il n'estpas nécessaire que les échantillons supplémentaires éventuellement exigés pour les esgais
comportent des’cables d'alimentation.

5.101 Les“motocompresseurs, y compris ceux qui comportent des réchauffeurs de carfer,
soht seumis a l'essai comme des appareils a moteur.

5.102 Conformément au 6.104, les dispositifs de protection autres que le dispositif a I'essai
déclaré doivent étre désactivés pendant les essais spécifiés a I'Annexe AA normative et a
I'Article 19. Si plusieurs dispositifs de protection sont déclarés, chacun doit étre soumis a
I'essai séparément.

6 Classification
L'article de la Partie 1 s'applique, avec les exceptions suivantes.

6.101 Les motocompresseurs sont classés comme ayant été soumis aux essais avec ou
sans I'"Annexe AA normative.
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6.102 Les motocompresseurs sont classés comme étant:

— prévus pour un raccordement direct du cable d'alimentation de I'appareil aux bornes du
motocompresseur; ou

— non prévus pour un raccordement direct du cable d'alimentation de 'appareil aux bornes
du motocompresseur.

NOTE 1 Les motocompresseurs peuvent dans les deux cas étre livrés avec ou sans les composants externes

nécessaires au raccordement du cable d'alimentation.

NOTE 2 Les motocompresseurs prévus pour un raccordement direct du cable d'alimentation de I'appareil sur

leu
bor

NO|

cey
naor

La

6.1

S bornes peuvent egalement etre utilises sans que le cable d'alimentation soit directement raccorde sur,lg
nes.

TE 3 Sile motocompresseur est utilisé sans les composants adéquats ou avec des composants différentg
x spécifiés par le fabricant, il peut étre nécessaire d'effectuer des essais supplémentaires confdrmeément 3
e applicable a I'appareil considéré.

vérification est effectuée par examen et par les essais appropriés.

03 Les motocompresseurs sont classés comme ayant été protégés ou non par

digpositif de protection du motocompresseur.

Cella n'exclut pas l'incorporation du dispositif de protection du motocompresseur fourni dg

le
su

6.1

pre

La

6.1
co

broduit final; dans ce cas, plusieurs des essais de la présente norme doivent étre effecty
le produit final.

04 Le fabricant du motocompresseur doit déclarer les moyens de protection du mote
protecteur thermique du moteur, la protectiompar impédance, le circuit électronique
ptection ou une combinaison de ces éléments,

vérification est effectuée par examen oqupar les essais appropriés.

05 Les motocompresseurs quicutilisent le fluide frigorigéne R744 doivent étre class
mme étant utilisés dans un systéme de réfrigération transcritique ou dans un systéme

réfrigération sous-critique.

La

6.1
no
SO

La

7

vérification est effectuée par examen et par les essais appropriés.

06 Le fabricant«doit déclarer tout matériau de substitution utilisé dans I'Annexe
‘mative, I'Annexe . CC normative ou I'"Annexe FF normative comme ayant été préalablem
IMmis aux essais-

vérification est effectuée par examen.

Marquage et instructions

urs

de
la

e

ns
és

ur,

de

és
de

L'article de la Partie 1 s'applique, avec les exceptions suivantes.

7.1

Modification:

Il n'est pas nécessaire de marquer la puissance assignée ou le courant assigné sur I'appareil.

Ad

Les motocompresseurs adaptés pour

infl

dition:

ammables doivent étre marqués du symbole d'avertissement ISO 7010 W021 (2011-05).

une utilisation avec des fluides frigorigénes
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7.5 Ne s'applique pas.

7.6 Addition:

[signal d'avertissement Mise en garde: risque d'incendie/matiére

ISO 7010 W021 (2011-05)] inflammable

7.1

Ad

7.1
7.1
La

7.1
étr

La

7.1
prq

Ne s'applique pas.
2 Ne s'applique pas, a I'exception du 7.12.1, qui s'applique.
dition:

Lorsque la condition de charge maximale (MLC) est déclarée’ par le fabricant,

les fluides frigorigénes utilisés.

TE 1 Exemples de conditions de fonctionnement:

température d'évaporation maximale;

température de condensation maximale;

pression de décharge maximale pour un systéme transcritiqué;
température de retour des gaz maximale;

température ambiante maximale;

vitesse maximale de I'onduleur, le cas échéant.

3 Ne s'applique pas.
4 Addition:
hauteur du triangle du symbele ISO 7010 W021 (2011-05) doit étre d'au moins 15 mm.

01 Les fluides frigorigénes qui peuvent étre utilisés avec le motocompresseur doiv
e répertoriés dansdes instructions.

vérification est-effectuée par examen.

02 La(pression maximale admissible (PS) du c6té basse pression et du c6té ha
ssionmtdoit étre indiquée dans les instructions du fabricant.

8

es

conditions de fonctionnement doivent étre incluses dans les instructions du fabricant pour

ite

Frotection contre I'acces aux parties actives

L'article de la Partie 1 s'applique.

9

Démarrage des appareils a moteur

L'article de la Partie 1 ne s'applique pas.

10

Puissance et courant

L'article de la Partie 1 ne s'applique pas.
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11

Echauffements

L'article de la Partie 1 est remplacé par I'Annexe AA normative. Pour les motocompresseurs
classés comme ayant été soumis a I'essai sans I'"Annexe AA, la conformité a cet article doit étre
vérifiée en soumettant a I'essai un systéme complet dans le produit final conformément a la
norme applicable a I'appareil concerné.

12

L'

13

L

o

13

Dalns le Tableau 4, ajouter ce qui suit a la note de bas de tableau_a:

La
ou

14

L'

15

L'a

15
Re

Ap
ex
réd
a

int
pé

Charge des batteries a ions métalliques
rticle de la Partie 1 ne s'applique pas.

Courant de fuite et rigidité diélectrique a la température de régime
rticle de la Partie 1 ne s'applique pas, a I'exception du 13.3, comme cela est exigé au 19.1
3 Addition:

ension d'essai pour les appareils multiphasés de 600 V est celle spécifiée pour une tension de service > 25(
[J est la tension assignée.

Surtensions transitoires

rticle de la Partie 1 s'applique.

Résistance a I'humidité
rticle de la Partie 1 s'applique, avec’l'exception suivante.
1 Modification:
mplacer le troisieme alinéa par:

rées avoir essuyé soigneusement I'enveloppe externe pour éliminer toute trace d'eau,
hmen doit montrer qu'il n'y a sur l'isolation aucune trace d'eau susceptible d'entrainer U
juction des dignes de fuite ou des distances dans I'air au-dessous des valeurs spécifié
'‘Article 29./Pour les appareils et parties d'appareils équipés de broches destinées a é
roduites\..dans des socles de prises de courant, un examen doit montrer I'absence
hétration d'eau dans I'enveloppe.

D4

un
ne
es
tre
de

16

Courant de fuite et rigidité diélectrique

L'article de la Partie 1 s'applique, avec les exceptions suivantes.
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16.2 Modification:

La premiére phrase "Une tension d'essai en courant alternatif est appliquée entre les parties
actives et:" est remplacée par:

Pour les motocompresseurs a courant alternatif uniquement ou a courant alternatif et courant
continu, une tension d'essai en courant alternatif est appliquée. Pour les motocompresseurs
a courant continu uniquement, une tension d'essai en courant continu est appliquée. La tension
d'essai est appliquée entre les parties actives et:

16{3 Addition:

Dalns le Tableau 7, ajouter ce qui suit a la note de bas de tableau a:

La fension d'essai pour les appareils multiphasés de 600 V est celle spécifiée pour une tension de-service > 25Q V,
ou U est la tension assignée.

17] Protection contre la surcharge des transformateurs et des,circuits associés

L'drticle de la Partie 1 s'applique.

18] Endurance

L'drticle de la Partie 1 ne s'applique pas.

19| Fonctionnement anormal

L'grticle de la Partie 1 s'applique, avec les‘exceptions suivantes.

1911 Modification:
Remplacer les modalités d'essais par le texte suivant:

Sille motocompresseur est classé comme étant protégé par un dispositif de protection [du
mqgtocompresseur, . le motocompresseur et Ile dispositif de protection |du
matocompresseur_ doivent étre soumis aux essais du 19.14, du 19.15, du 19.101, du 19.102,
dul19.103 et, si la.classification du 6.101 I'exige, aux essais spécifiés a I'Annexe AA normatiye.

Sife motoecompresseur est classé comme n'étant pas protégé par un dispositif de protection
dulmotocompresseur et si un tel dispositif n'est ni incorporé ni associé au motocompresseur
copformément au 6.103, le motocompresseur doit étre soumis aux essais du 19.11, du 19.]2,
du|19{14, du 19.15, du 19.101, du 19.102 et du 19.103 dans le cadre des essais du produit fipal.

Les motocompresseurs qui incorporent des circuits électroniques sont également soumis
aux essais du 19.11 et du 19.12.

Une seule condition anormale est simulée a chaque fois.

La conformité aux essais du 19.11 et du 19.12 est vérifiée comme cela est décrit au 19.13. La
conformité aux essais du 19.101, du 19.102 et du 19.103 est vérifie¢e comme cela est décrit
au 19.104. La conformité aux essais de I'Annexe AA est vérifiée comme cela est décrit a
I'Annexe AA.

19.2 3 19.10 Ne s'appliquent pas.
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19.11.2 Addition:

Pour simuler les conditions de défaut, un motocompresseur avec son circuit électronique
incorporé ou associé est raccordé au circuit de réfrigération de substitution de la Figure AA.1
et mis en fonctionnement dans les conditions spécifiées a I'Annexe AA. Les conditions
appliquées constituent I'étape qui précede celle qui a provoqué le déclenchement du dispositif
de protection ou le blocage du motocompresseur lors des essais du Tableau AA.2.

19.11.3 Remplacement:

Sille motocompresseur est classé comme étant protégé par un circuit électronique |de
protection et si celui-ci fonctionne de fagon a assurer la conformité a I'Article 49 el a
I'Anhnexe AA, les essais du 19.101, du 19.102, du 19.103 et de I'Annexe AA sont répétés |en
simulant un seul défaut, comme cela est indiqué de a) a g) au 19.11.2.

Cependant, I'essai spécifié a I'Annexe AA n'est pas répété si pendant I'essai dé I'Annexe AA,
polr les motocompresseurs classés comme ayant été soumis a I'essai ‘de I'Annexe AA,| le
digpositif de protection du motocompresseur ne s'est pas déclenché. L'essai |de
I'’Ahnexe AA n'est pas non plus répété sur les motocompresseurs.qui sont classés comme
ayant été soumis a l'essai sans I'"Annexe AA.

19{11.4 Addition:

Silles essais doivent étre effectués, ceux-ci doivent étre~réalisés dans I'application du proquit
fingl.

NOJTE 101 La réalisation de ces essais dans la présente‘partie 2 n'est pas obligatoire dans la mesure ou ils dont
effgctués dans l'application du produit final.

19{13 Addition:

Sille motocompresseur est desting’a utiliser des fluides frigorigenes inflammables, ef| si
pehdant les essais du 19.11.2 et dur19.11.3 un composant électrique a produit des étincelles
ou|des arcs, le composant doit ‘€tre conforme au 24.101, a moins que le composant soit yne
partie intentionnellement faible ou un dispositif de protection du motocompresseur sans
réarmement automatique:

19|14 Remplacement:

Les motocompresseurs sont mis en fonctionnement dans les conditions du Tableau AA.1.
Tout contacteur*ou contact de relais qui fonctionne dans les conditions du Tableau AA.1
colirt-circuite.

D
(%]
~

Siluny relais ou un contacteur comportant plus d'un contact est utilisé, tous les contacts sont
coyrt-circuités en méme temps.

Tout relais ou contacteur qui fonctionne uniquement pour assurer ['alimentation du
motocompresseur en fonctionnement normal et qui ne fonctionne pas en usage normal n'est
pas mis en court-circuit.

Si plusieurs relais ou contacteurs fonctionnent dans les conditions indiquées dans le
Tableau AA.1, chacun de ces relais ou contacteurs est mis en court-circuit successivement.

Pour les motocompresseurs qui utilisent d'autres condensateurs de démarrage, I'essai doit
étre effectué en utilisant chaque condensateur de démarrage successivement.

L'essai n'est effectué que sur les motocompresseurs classés comme ayant été soumis a
I'essai avec I'Annexe AA.
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NOTE 101 Pour les motocompresseurs non classés comme ayant été soumis a I'essai avec I'"Annexe AA, cet essai
est réalisé sur le produit final.

NOTE 102 Si le motocompresseur a plusieurs modes de fonctionnement, les essais sont réalisés avec le
motocompresseur fonctionnant dans chaque mode, s'il y a lieu.

19.101 Le motocompresseur avec le rotor bloqué et le dispositif de protection du
motocompresseur, ainsi que tous leurs composants associés qui fonctionnent dans les
conditions de rotor bloqué, sont raccordés au circuit indiqué a la Figure 101 et alimentés a la
tension assignée spécifiée au 5.8.2.

du
en
ué
bnt
qug le nombre de cycles de fonctionnement ne soit pas inférieur a 3 et qu'ils soient exécufés
auksi rapidement que possible, dans un délai minimal de 6 s.

Un temps d'interruption plus long est admis si le dispositif de protection ou le dispositifide
colnmande met en ceuvre un délai supérieur a 6 s.

Tous les composants électromécaniques du dispositif de protection doivent étre soumi$ a
I'eg$sai individuellement pendant 50 cycles de fonctionnement au total avec |le
ma@tocompresseur ou avec une charge supérieure ou égale au motocompresseur réel.

Polur les motocompresseurs équipés d'un dispositif de protection du motocompresseur a
réarmement automatique, le dispositif de protéction du motocompresseur est soumis a
I'e$sai en fonctionnement continu pendant. 15 jours consécutifs ou pendant au mojns
2 Q00 cycles, si cette durée est plus longue.

Lep motocompresseurs qui ne comportent pas de dispositif de protection (du
matocompresseur et qui sont uniquément protégés par I'impédance des enroulements spnt
rag¢cordés au circuit indiqué a Jla Figure 101 et alimentés & la tension assignée. Si |un
matocompresseur est congu pour fonctionner a plusieurs tensions assignées, il est soumi

°2)
Q.

A lissue des 72 premigres heures de I'essai a rotor bloqué, le motocompresseur est soumis

Polur les motocompresseurs qui comportent un dispositif de protection (du
matocompresseur a réarmement automatique, si 2 000 cycles du dispositif de protection
n'gnt pas_été*accomplis a l'issue des 15 jours, I'essai peut étre interrompu sous réserve que
leq conditions suivantes soient remplies:

— | la’Mempérature du boitier est relevée au 12¢ et au 15° jour. Si, pendant ces 3 jours,| la
température n'a pas augmenté de plus de 5 K, I'essai peut étre interrompu. Si la température
a augmenté de plus de 5 K, l'essai doit étre poursuivi jusqu'a ce que la température
n'augmente pas de plus de 5 K pendant 3 jours consécutifs ou pendant au moins
2 000 cycles du dispositif de protection du motocompresseur, si cette durée est plus
courte;

— les composants du circuit respectent les exigences de I'24 en utilisant au moins le courant
et un facteur de puissance qui ne dépassent pas les valeurs mesurées lors de I'essai.

NOTE 2 Si une combinaison motocompresseur/dispositif de protection du motocompresseur a réarmement
automatique donnée est destinée a étre utilisée avec plusieurs fluides frigorigenes, un seul essai de 15 jours est
exigé, le choix du fluide frigorigéne étant laissé au fabricant du motocompresseur.

NOTE 3 Ces procédures d'essai peuvent étre modifiées, en cas de besoin, pour I'évaluation des dispositifs de
protection du motocompresseur dotés de caractéristiques spéciales ou uniques.
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