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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -

Part 2-40: Particular requirements for electrical heat pumps,
air-conditioners and dehumidifiers

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizationteompri
pll national electrotechnical committees (IEC National Committees). The object of IEC is)to pron|
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical) Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as *
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National'\Committee intere
n the subject dealt with may participate in this preparatory work. International,, governmental and 1
governmental organizations liaising with the IEC also participate in this preparation../EC collaborates clo
ith the International Organization for Standardization (ISO) in accordance with) conditions determined
pgreement between the two organizations.

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

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

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergs
between any IEC Publication and the correspondingnational or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation of ‘eonformity. Independent certification bodies provide confor
pssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
services carried out by independent certifiéation 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 damag
bther damage of any nature-whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the—publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn tg the Normative references cited in this publication. Use of the referenced publication|
ndispensable for the'eorrect application of this publication.

Attention is drawn-to the possibility that some of the elements of this IEC Publication may be the subjed
patent rights7IEC shall not be held responsible for identifying any or all such patent rights.
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International Standard IEC 60335-2-40 has been prepared by subcommittee 61D: Appliances

for

air-conditioning for household and similar purposes, of IEC technical committee 61: Safety

of household and similar electrical appliances.

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

FDIS Report on voting
61D/386/FDIS 61D/391/RVD

Ful
the)

Thi

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

its

s sixth edition cancels and replaces the fifth edition published in 2013 and

Amendment 1:2016. This edition constitutes a technical revision.

Thils edition includes the following significant technical changes with respetct to the previgus

edition:

— |[Clause 1 — limiting A2L refrigerants to those of a molar mass*of more than or equal to
42 kg/kmol;

Clause 7 — added requirements for A2L refrigerants,

Clause 7 — added requirement for pre-charge pipe sets, detection systems, ventilation and
the resulting charge;

Clause 7 — added requirements for UV-C systems;

Clause 7 — added requirements for transcritical refrigerating systems;
Subclause 19.7 — amended text to match the’intention of the subclause;
Clause 21 — added requirements for transcritical refrigerating systems;
Subclause 22 — added requirementsifor A2L refrigerants;

Subclause 22— added detection systems;

Subclause 22 — added new requirements for enhanced tightness refrigerating systems;
Subclause 22 — added new’requirements for UV-C;

Clause 23 — added newTtequirements for UV-C;Clause

Clause 24 — addedirequirements for transcritical refrigerating systems;
Subclause 24 ¢ added requirements for detection systems and airflow;
Clause 32-added new requirements for UV-C;

Annex BB = revised to add surface temperatures;

Annex: DD — added requirements for A2L refrigerants and amended requirements [for
flammable refrigerants to exempt A2L refrigerants;

Annex GG — added requirements for A2L refrigerants;
Annex GG.1 — amended Table GG.1 and related wording
Annex GG.7 — added requirement to test;

Annex GG.8 to GG.13 — new coverage for A2L refrigerants;
Annex HH — revised to take into account A2L refrigerants;

Annex JJ — new coverage of allowable opening of relays and similar components to
prevent ignition of A2L refrigerants;

Annex KK — new coverage of test method for hot surface ignition temperature for A2L;
Annex LL — new coverage of refrigerant detection systems for A2L Refrigerants;

Annex MM — new coverage of refrigerant sensor location confirmation test;
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Thi

Annex NN — new coverage of flame arrest enclosure verification test for A2L refrigerants;

Annex OO — new coverage of UV radiation conditioning
Bibliography — added new references.

s publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

This part 2-40 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of IEC 60335-1:2010, its Amendment 1:2013
and its Amendment 2:2016.
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The following differences existin the countries indicated below:

Al
ele

[E 1 When “Part 1” is mentioned in this standard, it refers to IEC 60335-1.

s part 2-40 supplements or modifies the corresponding clauses in IEC 60335-1,"s0 ag
vert that publication into the IEC standard: Safety requirements for electrical héat pum
conditioners and dehumidifiers.

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

[E 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, inclu
those in a replaced clause or subclause;

additional annexes are lettered AA, BB, etc.
[E 3 The following print types are used:
requirements: in roman type;

test specifications: in italic type;

notes: in small roman type.

ds in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective
bciated noun are also in bold.

6.1: Class 0l appliances are allowed (Japan).

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

ist of all parts-of the IEC 60335 series, under the general title: Household and sim|
ctrical appliances — Safety, can be found on the IEC website.

to
psS.,

en a particular subclause of Part 1 is not mentioned in this part 2, thaf’subclause applies

nt",

ng

and

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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

IMPORTANT - The 'colour inside' logo on the cover page of this publication‘indicatées
that it contains colours which are considered to be useful for_(the corrept
understanding of its contents. Users should therefore print this document using|a
colour printer.
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INTRODUCTION

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

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the—manufacturer's instructions. It also covers abnormal
situations that can be expected in practice.
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An
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s standard takes into account the requirements of IEC 60364 as far as possible so\t

ns. However, national wiring rules may differ.

n appliance within the scope of this standard also incorporates functions that are cove
another part 2 of IEC 60335, the relevant part 2 is applied to each function separately,

ount.

Part 1, Part 1 applies.

[E 1 This means that the technical committees responsible for the part 2 standards have determined that
necessary to specify particular requirements for the appliancein question over and above the gen|
irements.

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

[E 2 Horizontal and generic standards covering~a“hazard are not applicable since they have been taken
ideration when developing the general and particular requirements for the IEC 60335 series of standards.

13732-1 for hot surfaces, are not applicablé in addition to Part 1 or part 2 standards.

e other features that impair'the level of safety covered by these requirements.

he requirements( of this standard may be examined and tested according to the inten
requirements ‘and, if found to be substantially equivalent, may be considered to co
n the standarad:

appliance employingsmaterials or having forms of construction differing from those det:]led

hat

re is compatibility with the wiring rules when the appliance is connected to the“supply

red
as

as is reasonable. If applicable, the influence of one function on the other is taken ipto

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

it is
eral

es

into
For

mple, in the case of temperature requiremehnts for surfaces on many appliances, generic standards, such} as

appliance that complies withithe text of this standard will not necessarily be considered to
hply with the safety principles of the standard if, when examined and tested, it is found to

of
ply
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -

Part 2-40: Particular requirements for electrical heat pumps,
air-conditioners and dehumidifiers

Scope

Thi

Thi
wa
an

Vf
scq

s clause of Part 1 is replaced by the following.

s part of IEC 60335 deals with the safety of electric heat pumps, including sanitary
er heat pumps, air conditioners, and dehumidifiers incorporating motor-compress
hydronicreem fan coils units, their maximum rated voltages being not more than 2

br single phase appliances and 600 V for all other appliances. Partial units are within
pe of this International Standard.

Ap
da
ind

A
€of

The¢ appliances referenced above may consistrof*one or more factory-made assemblies|

prg
the)

NO
tern
conj

NO
1ISO

bliances not intended for normal household use but which nevertheless may be a sourcg
ger to the public, such as appliances intended to be usediby laymen in shops, in li
stry and on farms, are within the scope of this standard.

vided in more than one assembly, the sepahate assemblies are to be used together, 3
requirements are based on the use of matched assemblies.

[E 101 A definition of ‘motor-compressor’ .is¥given in IEC 60335-2-34, which includes the statement that
motor-compressor is used to designate either a hermetic motor-compressor or semi-hermetic md
pressor.

[E 102 Requirements for—refrigeration refrigerating safety are covered by 1SO 5149-1, I1SO 5149-2,
5149-3. Requirements for contdiners intended for storage of the heated water included in sanitary hot w

heat pumps are, in addition, coyered by IEC 60335-2-21.

Thi
or

lim
Ca

Thi
sp4
ref

s standard does notitake into account-ehemicals refrigerants other than group A1, A2L,
and A3 as defined by-ANSHASHRAE 34 ISO 817} classification, A2L refrigerants

ted to those of g molar mass of more than or equal to 42 kg/kmol based on WCF — W
5e Formulation «as specified in ISO 817.

s standard specifies particular requirements for the use of flammable refrigerants. Unl
cifications are covered by this standard, including the annexes, requirements
igerating safety are covered by ISO 5149.

hot
prs

50
the

of
ght

If
nd

the
tor-
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A2
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rst

PSS
for

The parts of ISO 5149 of particular concern to this standard are as follows:

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

ISO 5149-2, Refrigerating systems and heat pumps - Safety and environmental

requirements — Part 2: Design, construction, testing, marking and documentation;
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ISO 5149-3:2014, Refrigerating systems and heat pumps — Safety and environmental

requirements — Part 3: Installation site.

Supplementary heaters, or a provision for their separate installation, are within the scope of
this standard, but only heaters which are designed as a part of the appliance package, the
controls being incorporated in the appliance.

NOTE 103 Attention is drawn to the fact that

Thi

Ad

IEQ
chl

IEQ
ere

IEQ
prd

IEQ
Pa

IE(
req

IE(

for appliances intended to be used in vehicles or on board ships or aircraft, additional requirements may be

necessary;

Tor appliances subjected to pressure, additional requirements may be necessary,

in many countries, additional requirements are specified, for example, by the national health author
responsible for the protection of labour and the national authorities responsible for storage, transportat
building constructions and installations.

[E 104 This standard does not apply to
humidifiers intended for use with heating and cooling equipment (IEC 60335-2-88);
appliances designed exclusively for industrial processing;

appliances intended to be used in locations where special conditions prevail{ssuch as the presence
corrosive or explosive atmosphere (dust, vapour or gas).

Normative references
s clause of Part 1 is applicable except as follows.

Dition:

pride solution)

ction

60079-15:2010, Explosivel.atmospheres — Part 15: Equipment protection by type

"on

tection "n

60335-2-34:2012, "\Household and similar electrical appliances — Safety — Part 2-
ticular requireménts for motor-compressors

60335-2-515 Household and similar electrical appliances — Safety — Part 2-51: Particl
uirements<for stationary circulation pumps for heating and service water installations

60¥30-2-6, Automatic electrical controls — Part 2-6: Particular requirements for autom

ele

ties
on,

60068-2-52, Environmental testing — Part\2: Tests — Test Kb: Salt mist, cyclic (sodidtm,

60079-14, Explosive atmospheres;="Part 14: Electrical installations design, selection and

of

lar

htic

Ctrical pressure sensing controls including mechanical requirements

IEC 61032, Protection of persons and equipment by enclosures — Probes for verification

IEC 62471:2006, Photobiological safety of lamps and lamp systems

ISO 817:2005, Refrigerants — Designation-system and safety classification

ISO 1302, Geometrical Product Specifications (GPS) — Indication of surface texture in

tec

hnical product documentation

ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc
lamps
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ISO 4892-4, Plastics — Methods of exposure to laboratory light sources — Part 4: Open-flame
carbon-arc lamps

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

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

ISQ 5149-3:2014, Refrigerating systems and heat pumps — Safety and enyironmental
requirements — Part 3: Installation site

ISP 5151, Non-ducted air conditioners and heat pumps — Testing and rating\tor performanc

)

ISQ 7010:2011, Graphic symbols — Safety colours and safety signs — Reqgistered safety signs

ISP 13253, Ducted air-conditioners and air-to-air heat pumps\>— Testing and rating |for
pefformance

ISQ 13256 (all parts), Water-source heat pumps — Testing\and rating for performance

ISQ 14903, Refrigerating systems and heat pumps-=_ Qualification of tightness of components
and joints

ANSHASHRAE 34:2040- Designati enp fioation ofrefsi

ISQ 15042, Multiple split-system air-gonditioners and air-to-air heat pumps — Testing &nd
rating for performance

AS[TM-D4728-014:2004 D4728206:2012, Standard Test Method for Random Vibration Testing
of Bhipping Containers

CAN/CSA-C22.2 No. Q.W, Evaluation of Properties of Polymeric Materials
UL|746A, Standard-for Polymeric Materials — Short Term Property Evaluations

UL|746B, Standard for Polymeric Materials — Long Term Property Evaluations

3 | Terms and definitions

This clause of Part 1 is applicable except as follows.

3.1.4 Addition:

Note 101 to entry: |If the appliance comprises electrical accessories, including fans, the rated power input is
based upon the total maximum electrical power input with all accessories energized, when operating continuously
under the appropriate environmental conditions. If the heat pump can be operated in the heating or cooling mode,
the rated power input is based upon the input in the heating or in the cooling mode, whichever is the greater.

3.1.9 Replacement:
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normal operation
conditions that apply when the appliance is mounted as in normal use and is operating under

the

3.1

most severe operating conditions specified by the manufacturer

01

heat pump
appliance which takes up heat at a certain temperature and releases heat at a higher
temperature

Note 1 to entry: When operated to provide heat (e.g., for space heating or water heating), the appliance is said to

n

an

3.1/02

sanitary hot water heat pump

heat pump intended to transfer heat to water suitable for human consumption

3.1/03

air|conditioner

eng¢ased assembly or assemblies designed as an appliance to_pfovide delivery of conditioped
airto an enclosed space, room or zone

Notg 1 to entry: It includes an electrically operated-refrigeration néfrigerating system for cooling and posgibly
dehumidifying the air.

Notg 2 to entry: It may have means for heating, circulating, €leaning and humidifying the air.

Notg 3 to entry: An air conditioner can contain a cofmbjnation of condensing unit or condenser unit and an
evaporating unit or evaporator unit.

3.1/04

dehumidifier

eng¢ased assembly designed to remeve moisture from its surrounding atmosphere

Notg 1 to entry: It includes an electrically operated—refrigeration refrigerating system and the mdans
to cjrculate air. It also includes a_drain arrangement for collecting and storing and/or disposing of the condensatg.

3.1
wet-bulb temperature

wB

temperature indicated when the temperature-sensitive element in a wetted wick has reached a

sta

08

te of constant temperature (evaporative equilibrium)
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3.109

dry-bulb temperature

DB

temperature indicated by a dry, temperature-sensitive element shielded from the effects of
radiation

3.110
evaporator
heat exchanger in which refrigerant liquid is vaporized by absorption of heat

3.111
heat exchanger
deyice specifically designed to transfer heat between two physically separated fluids

3.112

indoor heat exchanger
heat exchanger designed to transfer heat to the indoor parts of the building’or to the indpor
hof water supplies (e.g. sanitary water) or to remove heat therefrom

3.113

outdoor heat exchanger
heat exchanger designed to remove or release heat fromthe heat source (for examy
grdund water, outdoor air, exhaust air, water or brine)

e7

3.114

supplementary heater
eleptric heater provided as part of the appliance™to supplement or replace the output of fhe
refrigerant circuit of the appliance by operation in conjunction with, or instead of, fhe

reftigeration refrigerating circuit

3.1115

prgssure-limiting device
megchanism that automatically responds to a predetermined pressure by stopping fhe
opg¢ration of the pressure-imposing’ element

3.1116

prgssure-relief device

prgssure actuated valve or rupture member which functions to relieve excessive presspre
aufomatically

37

self-contained-unit

comblete-aobliance in-cuitable frame(s) or enclocsuref(s) that ic fahricated and shinbhed-in-dne
complete-appliance—in-suitable frame(s)-or-enclosure(s),-that-is fabricated-and-shipped-in-gne
cfaeri oeteneone oo nepo e s anl contolnine soe e coppnetacl ln the felel oo thant b
3.117

appliances accessible to the general public

appliances intended to be located in residential buildings or in commercial buildings

3.118

appliances not acceSS|bIe to the general publlc

appliances which are nd located

either in a secured location with restrlcted access (e g. machine rooms, rooftop and the like)
or at a level not less than 2,5 m or in secured rooftop areas


https://iecnorm.com/api/?name=40b723890e5555ce5f4ee407ba4c23d5

IEC 60335-2-40:2018 RLV © IEC 2018 - 15—

3.119
hydronic fan coil unit
factory-made assembly which provides the function of forced circulation of air for heating

and/or cooling, which may also include the function of dehumidification and/or filtering of air,
but which does not include the source of cooling or heating

Note 1 to entry: Hydronic fan coil units can include provision for electric resistance heating. Heat exchanger
coils are intended for hydronic heating and cooling only.

]

+

(0]

20

mmable refrigerant

igerant—w

D-8171-classification classified as class A2L, A2 or A3 acedrding to ISO 817

3.1
ref

21
rigerating system

combination of interconnected refrigerant containing parts constituting one closed refrigerpnt
cirguit in which refrigerant is circulated for.*the purpose of extracting heat at the |ow
temperature side to reject heat at the highotemperature side by changing the state of the
reffigerant

3.122

maximum allowable pressure

limjt to the refrigerating system operating pressure, generally the maximum pressure |for
wh(ch the equipment is designed, as specified by the manufacturer

Notg 1 to entry: Maximum, allowable pressure constitutes a limit to the operating pressure whether |the
equjpment is working or/noty see Clause 21.

3.123

low-pressure)side

pant(s) of arefrigerating system operating at the evaporator pressure

3.1)24
high=pressure side
part(s) of a refrigerating system operating at the condenser pressure

3.125

service port

means to access the refrigerant in a refrigerating system for the purpose of charging or
servicing the system, typically a valve, tube extension or entry location

3.126

factory sealed-appliance single package unit

apphance factory assembly of components of refrigerating system fixed on a common
mounting to form a discrete unit in which all refrigerating system parts have been sealed
tight by welding, brazing or a similar permanent connection during the manufacturing process
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3.127

pre-charged pipe sets

interconnecting refrigerant lines which are supplied with the unit and supplied with a
refrigerant charge for the purpose of completing the refrigerating system in the field for
appliances that are made up of more than one subassembly and are assembled in the field to
complete the refrigerating system

a-diserete—unit

3
3.128 Q&
cohdenser

heat exchanger in which refrigerant vapour is condensed by removal of heat Q'\

3.1)29 b‘Q
condensing unit 7
factory-made assembly that includes one or more motor-compresso(ga’condenser in cooling
mojde and motor-driven fan, blower or pump to circulate the hearté nsfer fluid through fhe
condenser with associated operational controls in addition to th%® essary wiring

Notg 1 to entry: These units are intended for field connection to an ev or unit. A condensing unit can flso
be ¢quipped to operate in the reverse cycle mode. A condensing unig{% nclude expansion device(s).

@)
3.130 QQ

condenser unit

facfory-made assembly that includes one or chondensers in cooling mode and mof{or-
driyen fan, blower or pump to circulate the transfer fluid through the condenser With
asgociated operational controls in addition t%t necessary wiring

$
Notg 1 to entry: These units are intended for f'QN connection to an evaporating unit. A condenser unit can also
be ¢quipped to operate in the reverse cycle m .

4\

Notg 2 to entry: A condenser unit doq\'s@t include a motor compressor or expansion device.

3.1131 . (\,17
evaporating unit \

factory-made assembly that includes one or more motor-compressors, evaporator in cooling
mojde, expansion device(s), and motor-driven fan, blower or pump to circulate fluid throggh
thel evaporator wi sociated operational controls in addition to the necessary wiring

Notg 1 to entry: @se units are intended for field connection to a condenser unit. An evaporating unit can also
be pquipped erate in the reverse cycle mode and can include provision for electric resistance heating or
sim|lar sourg f auxiliary heat.

3.13 C)

ev ator unit
factory-made assembly that includes one or more evaporators in cooling mode, and may
include a motor-driven fan, blower or pump to circulate fluid through the evaporator with
associated operational controls in addition to the necessary wiring

Note 1 to entry: These units are intended for field connection to a condensing unit. An evaporator unit can also
be equipped to operate in the reverse cycle mode and can include provision for electric resistance heating or
similar sources of auxiliary heat. An evaporator unit can include expansion device(s).

Note 2 to entry: An evaporator unit does not include a motor compressor.
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3.133

partial unit

condensing unit, evaporating unit, condenser unit, or evaporator unit which are part of a
total assembly of a heat pump, air-conditioner, or sanitary hot water heat pumps where not
all assemblies to create the complete refrigerating system are specified by the manufacturer

Note 1 to entry: Partial units are evaluated for safety as stand-alone.

3.134

installed height
hinst
height of the bottom of the appliance relative to the floor of the room after installation A

QY
Notg 1 to entry: The installed height is given in metres. cb
N
3.1135

Q
relpase offset (1/

hl'
dii[ance from the bottom of the appliance to an opening where refrigerant can leave the

/

appliance in the event of a refrigerant leak 03
Notg 1 to entry: The release offset is given in metres. Q)Q
3.136 O
reffigerant charge g\\<</

mg o)

actual refrigerant charge of a single refrigerating &tem

<

Notg 1 to entry: The refrigerant charge is expressed in k%

S
3.137 Qj\
maximum refrigerant charge \‘(\
m

imum refrigerant charge for a@agle refrigerating system as result from a calculatfjion
for{room area or similar
xO

Notg 1 to entry: The maximum ref\ rant charge is expressed in kg.

3.138 C)

refrigerant detectlo@stem
sensing system wh|® esponds to a pre-set concentration of refrigerant in the environment

Notg 1 to entry: @éfrlgerant detection system may have multiple sensing elements.

3139 O

aufo n temperature
All
low i i ignite | al
atmosphere, without an external source of ignition, such as a flame or spark

[SOURCE: ISO 5149-1:2014, definition 3.7.7]

3.140

hot surface ignition temperature

HSIT

highest temperature at which a refrigerant does not ignite when tested in accordance with
Annex KK

3.141
A2L refrigerant
refrigerant classed as A2L according to ISO 817
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3.142

lower flammability limit

LFL

lower flammability limit according to ISO 817

3.143

enhanced tightness refrigerating system

refrigerating system in which the indoor units are designed and fabricated to ensure a high
level of confidence that large refrigerant leak rates will not occur in normal and abnormal
operation

3.144 A

refrigerant distribution assembly A
separate refrigerant assembly which is installed in the interconnecting refrigerant\lﬁbes for fhe
purpose of distributing refrigerant flow to one or more indoor units (19

3.145 b‘Q

potential ignition source (l/’

PI§ Y

hofl surfaces, flames and current carrying devices which can beoqhe source of arcing| or
sparking (bQ

Notg 1 to entry: Examples of potential ignition sources are UV lig ,g{ectric heaters, pilot flames, brushed
motprs and similar devices. s\

3.146 Q O
cirpulation airflow
mechanically induced airflow movement within t erace or duct connected spaces

QO
3.147 Q
ultraviolet radiation \‘(\
optical radiation for which the wavele@ths are shorter than those for visible radiation

)
Notg 1 to entry: For ultraviolet (UV) ragiation, the range between 100 nm and 400 nm is commonly subdivided
intof UV-A, from 315 nm to 400 nm; U\Xi&, rom 280 nm to 315 nm; and UV-C, from 100 nm to 280 nm.

[SQURCE: IEC 60050-845@&"7, 845-01-05]

3.148 O@

optical radiation
electromagnetic rgilation at wavelengths between the region of transition to X-rays (A = 1 m)
and the regio @Yransition to radio waves (A = 1 mm)

[SOURC@EC 60050-845:1987, 845-01-02]

O
3448

visible radiation
any optical radiation capable of causing a visual sensation directly

Note 1 to entry: There are no precise limits for the spectral range of visible radiation since they depend upon the
amount of radiant power reaching the retina and the responsivity of the observer. The lower limit is generally taken
between 360 nm and 400 nm and the upper limit between 760 nm and 830 nm.

[SOURCE: IEC 60050-845:1987, 845-01-03]

3.150

UV-C lamp

source made to produce optical radiation for which the wavelengths are shorter than those
for visible radiation and in the range of 100 nm to 280 nm wavelengths including germicidal
lamps
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Note 1 to entry: There are several types of such lamps used for photobiological, photochemical and biomedical
purposes

3.151

germicidal lamp

low pressure mercury vapour lamp with a bulb which transmits the bactericidal ultraviolet-C
radiation

[SOURCE: IEC 60050-845:1987, 845-07-53]

3.152

UVIC germicidal lamp system
auxiliary device which utilizes germicidal lamps that directly generate UV-C gemmicidal
ultraviolet radiation typically used to supplement the normal unit air filters for enhanced|air
putlification and surface cleaning of the evaporator coil and surrounding area

3.1/53

UVLC spectral irradiance
mejasured electromagnetic radiation power density at a particular wayelength of 254 nm 4t a
spégcified distance

Notg 1 to entry: The spectral irradiance E is measured in uW/cm?

254
itional guard or shield that prevents UV-C light fram“exiting the unit or damaging intennal
nofp-metallic materials

3.155

trahscritical refrigerating system
refrigerating system where evaporatiog®ccurs below the critical point and heat rejecffon
maly occur above the critical point of thexefrigerant (e.g. R744)

4 | General requirement

Thils clause of Part 1 is applicable.

5 | General conditions for the tests
This clause of Rart 1 is applicable except as follows.

5.20 Addition:

Thetesting of Clause 21 may be carried out on separate samples. The testing of Clauses |11,
19 and 21 shall require that pressure measurements be made at various points in the
refrigerating system.

At least one additional specially prepared sample is required for the tests of Annex FF (Leak
simulation tests), if that test option is selected.

The temperatures on the refrigerant piping should be measured during the test of Clause 11.
If the tests of Annex LL are carried out, at least two additional sensors are needed.

If the test of Annex NN has to be carried out, an additional appliance may be used.
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NoTE Due to the potentially hazardous nature of the tests of Clause 21 and Annexes EE and

FF,

5.6

special precautions need to be taken when carrying out the tests.

Addition:

Any controls which regulate the temperature or humidity of the conditioned space are
rendered inoperative during the test.

5.7

Replacement:

Th

opé
An

5.1

Fo
ins
ins
ins

5.1
I1E(
cas

5.1

b tests and test conditions of Clauses 10 and 11 are carried out under the most sev

hex AA provides examples of such temperature conditions.
0 Addition:

split-package units, the refrigerant lines shall be installed in @ccordance with

/lation of the refrigerant lines shall be applied in accordance with the installaf
fructions.

01 Motor-compressors are also subjected to the <relevant test of Clause 19
L 60335-2-34:2012, unless the motor-compressor complies with that standard, in wh
e it is not necessary to repeat these tests.

02 Motor compressors that are tested and“comply with IEC 60335-2-34 need not

additionally tested for Clause 21.

Thi
6.1
Ap
6.2

Ap
wa

Classification
s clause of Part 1 is applicable except as follows.
Modification:
bliance shall be of class I, class Il or class IlI.
Addition:

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

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

brating conditions within the operating temperature range specified by the manufactuf

the

fallation instructions. The length of pipe shall be between 5 m dand 7,5 m. The therial

jon

of
ich

be

of

AL

6.1

appliancesmtendedonty forindoor use(exctudingtaundry rooms ) may be tPX0;

appliances intended to be used in laundry rooms shall be at least IPX1.

01 Appliances shall be classified according to the accessibility either as appliance
accessible to the general public or as appliance not accessible to the general public.

Compliance is checked by inspection and the relevant tests.

7

Thi

Marking and instructions

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

Replace the second dash by:
— symbol for nature of supply including number of phases, unless for single phase operation;

Addition:

rated frequency;
— mass-ofthe refrigerant charge for each refrigerating system;
— |refrigerant number in accordance with-ANSHASHRAE-34-[ ISO 817};

— |permissible excessive operating pressure for the storage tank (for sanitary hot\water
heat pumps);

— |maximum-cperating allowable pressure in the water and/or brine circuit~for the hpat
exchanger for hydronic fan coil/air-handling units;

— |maximum-—operating allowable pressure for the refrigerant circuit; if 'the permissible
excessive operating pressure for the suction and discharge side, differ, a separpte
indication is required;

— |for pre-charged pipe sets

e refrigerant number in accordance with ISO 817;

o the refrigerant charge in the line set;

e maximum allowable pressure;

— |ratings in watts and voltage of a UV-C germigidal lamp system if employed.
Appliances shall be marked with all of thé designations and the rated inputs of fhe

supplementary heaters for which they aré‘intended to be used, and shall have provision|for
ideptifying the actual heater that is field.installed.

Unless it is evident from the design, the enclosure of the appliance shall be marked, by wofds
or by symbols, with the direction of the fluid flow.

For appliances using flammable refrigerants, the flame symbol ISO 7010-W021 (2011-pP5)
ang the operators manual symbol descnbed in 7.6 shaII be visible when V|eW|ng the
= king =  to
be detached before malntenance or repalr work The perpendlcular helght of the tr|angle used
for the symbol shall be at least 30 mm. For appliances that are not single packaged units, the
required markings shall be provided on all indoor and outdoor units which complete the
refrigerating system when installed. When an A2L refrigerant is used, the flame symbol
ISO 7010-W021 (2011-05) shall be replaced with the A2L symbol described in 7.6.

If a flammable refrigerant is used, the symbols for “read operator’s manual”, “operator’s
manual; operating instructions” and “service indicator; read technical manual” (symbols
ISO 7000-0790 (2004-01)+SO-7000-1641+(2004-041) and I1SO 7000-1659 (2004-01)) including
colour and format shall be placed on the appliance in a location visible to the persons
required to know the information. The perpendicular height of the symbol shall be at least
10 mm.
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If a flammable refrigerant is used, an additional warning symbol (flame symbol:
ISO 7010-W021 (2011-05)) shall be placed on the nameplate of the unit near the declaration
of the refrigerant type and charge information. The perpendicular height of the symbol shall
be at least 10 mm, and the symbol need not be in colour.‘AMhen-instaled,—the-marking-should

be—visible—after removing—a-detachablepart: When an A2L refrigerant is used, the flame
symbol ISO 7010-W021 (2011-05) shall be replaced with the A2L symbol described in 7.6.

The following warning shall also be applied to the non-fixed appliance when a flammable
refrigerant is employed. The warning shall be placed on the outside of the appliance such
that it is visible when in service for non-fixed appliance.

WARNING

Appliance shall be mstalled operated and stored in a room with a floor area larger‘than

The minimum room size X shall be specified on the~@ppliance. The X in the marking shall|be
delermined in m2 according to Annex GG; the mafking shall not be required if the refrigerant

charge (m.) of the appliance is up to m, accordihgto GG.1.2.

NOTE-482 101 For the refrigerating system, if thesmaximum allowable pressure of the low-pressure side jand
the high-pressure side is the same, a single indication is permitted.

If not already visible when accessingZa service port and if a service port is provided, the
selvice port shall be marked to identify the type of refrigerant. If the refrigerant is flammalle,
syrmbol ISO 7010-W021 (2011-05)’shall be included, without specifying the colour. When|an
A2| refrigerant is used, theAtame symbol ISO 7010-W021 (2011-05) shall be replaced with
the]l A2L symbol describedny7.6.

Appliances employing-refrigerating systems with maximum allowable pressures gregter
than 7 MPa shall be_marked with symbol ISO 7000-1701 (2004-01) followed by the text ‘|(X)
MHAa” and the Operdtor's manual; operating instructions symbol 1SO 7000-1641 (2004-01).

WhHere: “X"(i$not less than the maximum allowable pressure as determined in Annex EE.

7.6 Addition:
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[symbol ISO 7010-W021 warning; risk-of
(2011-05)] fire/fflammable materials
[symbol ISO 7000-1659 service indicator; read
(2004-01)] technical manual
warning; low burning velacity
AcL symbol material
[symbol ISO 7000-1701 ressure
(2004-01)] P
[symbol IEC 60417-6040 ultraviolet radiation,
- instructional safeguar
2010-08] i i | safeguard
r T
/—
o [symbol ISO 70001641 operator's manual; operatifpg
| | (2004-01)] instructions
/'-
L _

7.12 Addition:

For appliances not accessible to the general public, the classification according to 6.101
shgll be included.

Forr appliances.using flammable refrigerants, an installation, service and operation manyal,
eithher separate-or combined manuals, shall be provided and include the information given in
Anpex DD.

7.12.4 Addition:

In particular, the following information shall be supplied:

o that the appliance shall be installed in accordance with national wiring regulations;

e the dimensions of the space necessary for correct installation of the appliance including
the minimum permissible distances to adjacent structures;

o for appliances with supplementary heaters, the minimum clearance from the appliance
to combustible surfaces;

e a wiring diagram with a clear indication of the connections and wiring to external control
devices and supply cord;

e the range of external static pressures at which the appliance was tested (add-on heat
pumps and ducted appliances with supplementary heaters only);
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the method of connection of the appliance to the electrical supply and interconnection of
separate components;

indication of which parts of the appliance are suitable for outdoor use, if applicable;
details of type and rating of fuses, or rating of circuit breakers;

details of supplementary heating elements that may be used in conjunction with the
appliance, including fitting instructions either with the appliance or with the supple-
mentary heater;

maximum and minimum water or brine operating temperatures;

Op
shd

7.1

An

thaft the panel shall be in place for the intended operation of the ‘@ppliance.

7.1
prq
vis
[ ]

Co

7.1
wir

Co
7.1
to

7.1
infq

magufacturer to be(used together, instructions shall be provided for completing the assemjply

maximum and minimum water or brine operating pressures;

instructions on charging of refrigerants when addition of charge is required-"\by the
manufacturer for completing the refrigerating system.

en storage tanks of heat pumps for water heating shall be accompanied bylan instrucfion
et which shall state that the vent shall not be obstructed.

5 Addition:

narking may be located on a panel that can be removed for installation or service, providing

01 A marking shall be provided for a replaceable\fdse or a replaceable overlgad
tective device provided as a part of a product or remote control assembly. It shall|be
ble when the cover or door of the compartment is_6pen. This marking shall specify

the rating of the fuse in amperes, the type and Voltage rating, or
the manufacturer and model designation ofithe replaceable overload protective device

mpliance is checked by inspection.

02 |If the product is intended far permanent connection to fixed wiring with aluminium
bs, the marking shall so state,

mpliance is checked by, inspection.

03 For appliances\made up of more than one factory made assembly specified by fhe

nsure compliangde with the requirements.

04 Forrpartial units, the instructions or markings shall include the following additignal
rmatioh,

Rofevaporating units and condensing units, the instructions or markings shall includg a

wordingto assure that the mmaximurm operatimgpressure 7s considered-whern conmectig to
any condenser unit or evaporator unit.

For evaporating units, condensing units and condenser units, the instructions or
markings shall include refrigerant charging instructions.

A warning to assure that partial units shall only be connected to an appliance suitable for
the same refrigerant.

This unit <model xxx> is a partial unit air conditioner, complying with partial unit
requirements of this International Standard, and must only be connected to other units that
have been confirmed as complying to corresponding partial unit requirements of this
International Standard.

The electrical interfaces shall be specified with purpose, voltage, current, and safety class
of construction.
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e The SELV connection points, if provided, are to be clearly indicated in the instructions.
The connection point should be marked with the “read the instructions” symbol per
ISO 7000-0790 (2004-01) and the Class Il symbol according to IEC 60417-5180
(2003-02).

7.105 For appliances using flammable refrigerants that have safety features depending
upon the proper function of a refrigerant detecting system, the instructions or unit markings
shall contain the substance of the following:

“This unit is equipped with a refrigerant leak detector for safety. To be effective, the unit must

be etectricaltypoweredeatat-times—eafterinstetationothertharwhenservieig™
ny supplemental unit is employed to detect leaked refrigerant, such unit shall a@é’apply
thig marking or be accompanied by such instructions. '\Cb

Q)

o o O
Compliance is checked by inspection. Qq/

7.106 For appliances using flammable refrigerants that have safeWeatures dependfing
up¢n the proper function of ventilation, the instructions or unit n\eg@ngs shall contain fhe
sulpstance of the following: Qf'b

“THis unit is equipped with electrically powered safety me res. To be effective, the {nit
mujst be electrically powered at all times after installation, r than when servicing.”

o)
If gny supplemental unit is employed to dilute leake@ refrigerant, such unit shall also apply
thig marking or be accompanied by such instructio
N\
Compliance is checked by inspection. S\&
%
3

7.107 For flammable refrigerants, wh “hoaddition of charge is required by the manufactyrer
insfallation instructions for compleji@gthe refrigerating system, the manufacturer sIaII
prgvide a label that allows the instaL\b to note the resulting total refrigerant charge for each
refrigerating system. See Figug@m for an example of label for field charged units.

-

7.108 For appliances usi&g{&hmmable refrigerants, the flame symbol described in 7.6 shall
be visible in each of the folewing conditions:

— |on the packagi che appliance if the appliance is charged with refrigerant excludling
appliances wi@L refrigerant charge not exceeding my;

— |when view@the appliance on display for sale. This does not apply to appliances usfing
A2L ref ants.

shd rovided on all indoor and outdoor units which complete the refrigerating system,

For ap ﬁfces that are not factory sealed single packaged units, the required markings
Iléﬁ

7.109 Appliances employing UV-C germicidal lamp systems shall be marked with
ultraviolet radiation hazard symbol IEC 60417-6040 (2010-08) and the Read operator's
manual symbol ISO 7000-0790 (2004-01) in the following locations:

— doors and access panels that provide direct access to an area within the appliance where
the measured UV-C spectral irradiance is greater than 1,7 uyW/cm?;
— user maintenance access panels,

— UV-C barriers.

Compliance is checked by inspection.

7.110 For appliances that employ UV-C germicidal lamp systems, the instructions shall
include the substance of the following:
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this appliance contains a UV-C lamp;
read the maintenance instructions before opening the appliance;
details for cleaning and other user maintenance of the appliance. They shall state t

hat

prior to cleaning or other maintenance, the appliance must be disconnected from the

supply mains;
the method, frequency of cleaning, and necessary precautions to be taken;

precautions to be taken when replacing UV-C emitters and starters, if applicable;

unintended use of the appliance or damage to the housing may result in the escape of

Co

7.1
pre

Th

8.1
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danaaratic |IN/ C raodiation |IN/ O rodiation mavy  avian in omall dAncac ~aicon harm 4
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dargere Y doses—eause
eyes and skin;

appliances that are obviously damaged must not be operated;

the appliance must be disconnected from the supply before replacing the UV-G.lamp;

UV-C spectral irradiance greater than 1,7 uyW/cm? are provided with dn)interlock swi
to interrupt the power to the UV-C lamps for your safety. Do not override;

before opening doors and access panels bearing the ultraviolet radiation hazard sym
for the conducting user maintenance, it is recommended to diseQonect the power;

UV-C barriers bearing the ultraviolet radiation hazard symbeFshould not be removed;

for appliances with UV-C lamps, information on the reptacement of UV-C lamps shall
given, including the model and/or part number;

with the subject product shall be specified ip~the instructions by the specific mo
number;

do not operate UV-C lamps outside of the.appliance.

mpliance is checked by inspection

11 For appliances employing.@efrigerating systems with maximum allowa
ssures greater than 7 MPa, the instructions shall include the substance of the following

WARNING: System contains refrigerant under very high pressure. The system must
serviced by qualified pefsens only.

Protection against access to live parts

s clause of Part is applicable except as follows.

.5 Addition:

he

doors and access panels bearing the ultraviolet radiation hazard symbol Which may have

tch

bol

be

if field installed, the factory specified UV-C germicidal lamp systems approved for Qise

del

ble

be

9

Thi

10

Thi

Starting of motor-operated appliances

s clause of Part 1 is not applicable.

Power input and current

s clause of Part 1 is applicable.
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11 Heating
This clause of Part 1 is replaced by the following.

11.1 Appliances and their surroundings shall not attain excessive temperatures in normal
use.

Compliance is checked by determining the temperatures of the various parts under the
conditions specified in 11.2 to 11.7. Nevertheless, if the temperature of the motor winding
exceeds the value specified in Table 3 or if there is doubt with rpgard to the classification of

thel insulation system employed in a motor, compliance is checked by the tests of Annex.C.

11)2 Appliances are installed in a test room in accordance with the—mapufacturér's
insltallation instructions. In particular,

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

o |flow rates for liquid source or sink equipment shall be the minimum specified in fhe
manufacturers instructions except for hydronic fan coils units where the flow rates and
liquid temperatures shall be the maximum specified in the-manytacturer’s instructions;

e |the outlet duct connected to the appliance shall be subjected to the maximum static
pressure given in the-manufacturer's instructions;

e |for appliances provided with means of adjusting the flow,“the flow for the tests shall be fhe
minimum obtainable;

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

For appliances provided with supplementary-heaters, an additional test casing as descrihed
in 11.9 is used.

112.1 For heating tests of ducted appliances with supplementary heaters, an inlet ducf is
connected to the inlet air opening of\the appliance (assuming that the appliance is intended to
be|so applied). The duct shall béythe same size as the flanges, if flanges are providea, If
flamges are not provided, the duct’is the same size as the inlet opening.

An|appliance that includes-or has provision for supplementary heater is fitted with a metal
oullet duct in accordance with Figure—101 102a) or Figure—16+1 102b), depending on fhe
dirg¢ction of the airflow;

The inlet duct«is provided with an adjustable restricting means by which the airflow can|be
reduced.

The restriction should be uniform across the duct's cross sectional area, so that the |full
heerting coil surface will be exposed to the airflow except when the restriction is closed.

11.2.2 A ducted appliance which does not include supplementary heaters is fitted with an
outlet duct sized to fit the casing flanges, or opening without flanges, or locations marked for
flanges, and arranged to discharge away from the return air inlet.

The outlet duct is provided with a restricting means to obtain the maximum static pressure
given in the-manufacturers instructions.

11.2.3 For the evaluation and testing of partial units, the following test setup and conditions
are to be applied.

e evaporator units and condenser units are tested as individual units at the maximum
ambient temperature stated in the instructions. If not stated in the instructions, these units
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shall be tested at an ambient temperature that is equal to the saturated temperature of the
refrigerant at the marked maximum allowable pressure (+ 0,1 MPa) minus 10 K (+ 1 K).

e condensing units are tested in the cooling mode only, at the maximum specified ambient
temperature with 9 K (+ 1 K) sub-cooling and the maximum specified evaporating pressure
with 11 K (+ 1 K) superheat. For condensing units provided with expansion device(s),
the superheat/sub-cooling is to be as under the normal control of the expansion device(s).

e evaporating units, intended for cooling only, are tested in the cooling mode only with a
condensing pressure that is equal to the marked maximum allowable pressure (+ 0,1
MPa) with 9 K (£ 1 K) sub-cooling.

e |evaporating units that are intended for reverse cycle operation are tested in the heatling
mode only, at the maximum specified evaporating pressure.

NOTE 101 Testing for condensing units and evaporating units requires connection to calorinteter stand or
sim|lar device capable of controlling the refrigerant entering and leaving conditions as specified in\the test abgve.
Cornjdenser units and evaporator units do not require a calorimeter stand or similar device.

11)3 Temperatures other than those of windings are determined by means of fine-wire
thermocouples so chosen and positioned that they have the minimum effect on fhe
temperature of the part under test.

NOTE 101 Thermocouples having wires with a diameter not exceeding 0,3(/mm are considered to be fine-yire
theqmocouples.

Thermocouples used for determining the temperatures of\the surface of walls, ceiling gnd
flogr are embedded in the surface or attached to the bacCk of small blackened disks of copper
or prass, 15 mm in diameter and 1 mm thick, which at€ flush with the surface.

So|far as is possible, the appliance is positioned so that parts likely to attain the highest
temperatures touch the disks.

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

The temperature of electricalinsulation, other than that of windings, is determined on fhe
sufifface of the insulation, at'places where failure could cause a short circuit, contact betwe¢en
live parts and accessible-metal parts, bridging of insulation or reduction of clearances and
crgepage distances below the values specified in Clause 29.

Temperatures of windings are determined by the resistance method unless the windings pre
nom-uniform .Or\‘severe complications are involved in order to make the necesspry
connections;jin which case the temperatures are determined by means of thermocouples.

The temperatures in the duct are to be measured by means of a thermocouple grid consisting
of hine’thermocouples of identical length, wired in parallel to form a grid with a thermocouple
located centrally in each of nine equal duct areas in a plane perpendicular to the axis of the
airflow.

11.4 Appliances are operated under normal operation at a supply voltage between
0,94 times the lowest rated voltage and 1,06 times the highest rated voltage, the voltage
chosen being that which gives the most unfavourable result. Heating elements shall be
energized at a voltage which gives an electrical input of 1,15 times the maximum rated power
input.

11.5 Where an appliance can be operated in the cooling mode as well as the heating mode,
a test is conducted in each mode.
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For appliances with supplementary heaters or provision for supplementary heaters, an
additional test is conducted with all the heating elements operative by short circuiting
thermostats or by reducing, if necessary, the air temperature to a value which causes all the
elements to switch on.

11.6 Appliances with defrost facilities are additionally submitted for a defrost test in the most
unfavourable conditions.

11.7 All appliances are operated continuously until steady conditions are achieved except

for

defrost tests.

11,
val
not

Th

The value of the temperature of a winding shall be calculated from the/formula:

At

It i
tak

8 During the test, the temperatures are monitored continuously and shall not exceed
es shown in Table 3, protective devices shall not operate and sealing compound s
flow out.

b temperature of the air in the outlet duct shall not exceed 90 °C.

T= %(k +Ty) -k
ere

is the temperature of the copper winding at the end{of the test;

is the resistance at the beginning of the test;

is the resistance at the end of the test;

is the ambient temperature at the beginning of the test;

is equal to 234,5 for copper windingsiand 225 for aluminium windings.

he beginning of the test, the windings shall be at ambient temperature.

5 recommended that the. resistance of windings at the end of the test be determined
ng resistance measurements as soon as possible after switching off, and then at sh

int
re

rvals so that a curve~of resistance against time can be plotted for ascertaining
istance at the instant\of switching off.

fhe
pall

by
ort
the
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Table 3 — Temperature limits

Parts Temperature
°C
Windings of sealed motor-compressors @
— with synthetic insulation 140
— with other insulation 130
External enclosure of appliances with or without supplementary heaters 85

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

— [of criass 105 (A] material © TOU (90)
— |of class 120 (E) material ¢ 115 (109)
— |of class 130 (B) material ¢ 120 (11.0)
— |of class 155 (F) material ¢ 140

— |of class 180 (H) material ¢ 165

— |of class 200 material ¢ 185

— |of class 220 material ¢ 205

— |of class 250 material ¢ 235
Tefrminals, including earthing terminals, for external conductors of stationary appliances, 85

unless they are provided with a supply cord

Ampbient of switches, and thermostats and temperature limiters

— |without T marking 55
— |with T marking T
Rupber or polyvinyl chloride insulation of internal and external wiring;ihcluding supply cord:

— |without temperature rating ¢ 75
— |with temperature rating (T) T
Cold sheaths used as supplementary insulation 60

Rupber, other than synthetic, used for gaskets or other parts, the deterioration of which could
affect safety:
— |when used as supplementary insulation or réinforced insulation 65

— |in other cases 75

Lampholders with T-marking

— |B15 and B22 marked T1 165
— |B15 and B22 marked T2 210
— |other lampholders T
Lammpholders without T-marking *

— |E14 and B15 135
- |B22, E26 NS E27 165
— |other lampholders-and starter holders for fluorescent lamps 80

Maferial used as)insulation other than that specified for wires and windings:

— |mpregnated\or varnished textile, paper or press board 95
— laminated*bonded with:

b /melamine-formaldehyde, phenol-formaldehyde or phenol-furfural resins 110

p_Urea-formaldehyde resin 90
— printed circuit boards bonded with epoxy resin 145
— moulding of:

e phenol-formaldehyde with cellulose fillers 110

e phenol-formaldehyde with mineral fillers 90

e melamine-formaldehyde 110

e urea-formaldehyde 90
— polyester with glass-fibre reinforcement 135
— silicone rubber 170
— polytetrafluoroethylene 290
— pure mica and tightly sintered ceramic material, when such materials are used as 425

supplementary insulation or reinforced insulation

— thermoplastic material f -
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co

Parts Temperature
°C

Wood, in general 9 90
Wooden walls of the test casing 90
Outer surfaces of capacitors h:
— with marking of maximum operating temperature (T) i T
— without marking of maximum operating temperature:

e small ceramic capacitors for radio and television interference suppression 75

e capacitors complying with IEC 60384-14 75

b other capacitors 45
Hapndles, knobs, grips and the like and all parts which are gripped in normal use:
— pf metal 60
— pf porcelain or vitreous material 70,
— pf moulded material, rubber or wood 85
Parts in contact with oil having a flash-point of t °C t—-25
Any point where the insulation of wires can come into contact with parts of a terminal blo¢ck or

mpartment for fixed wiring of a stationary appliance not provided with a supply cord:
f the instructions require the use of supply wires with temperature rating (T) T
n other cases 75

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

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

The classification is in accordance with IEC 60085.

Examples of Class A (class 105) material are:

— impregnated cotton, silk, artificial silk and paper;

— enamels based on oleo or polyamide resins.

Examples of Class B (class 130) materials are:

— glass fibre, melamine-formaldehyde and pherol-formaldehyde resins.

Example of Class E (class 120) material aret

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

— cross-linked polyester resins, cellulose triacetate films, polyethylene terephthalate films;
— varnished polyethylene terephthalate textile bonded with oil-modified alkyd resin varnish;
— enamels based on polyvinylformalin, polyurethane or epoxy resins.

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

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

T means the maximum operating temperature.

The ambieht’of switches and thermostats is the temperature of the air at the hottest point at a distance of
5 mm from the surface of the switch and thermostat concerned.

For the-purpose of this test, switches and thermostats marked with the individual ratings may be considerg

appliance. However, if a thermostat or other temperature limiter is mounted on a heat-conducting part, thj

d
as_ having no marking for the maximum operating temperature, if this is requested by the manufacturer of the
2]

declared temperature limit of the mounting surface (Ts) is also applicable. Therefore, the temperature of th

h
i

i

mounting surface has to be measured.
This limit applies to cables, cords and wires complying with the relevant IEC standards; for others, it may be
different.

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

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

There is no limit for the temperature rise of capacitors which are short-circuited in 19.11.2 c).
Temperature marking for capacitors mounted on printed circuit boards may be given in the technical sheet.

Locations for measuring the temperatures are specified in Table 12.1 of IEC 60598-1:2008.

cap

If these or other materials are used, they shall not be subjected to temperatures in excess of the thermal

abilities as determined by aging tests made on the materials themselves.
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NOTE 101 The temperature limit for metal applies to parts having a metal coating at least 0,1 mm thick and to
metal parts having a plastic coating less than 0,3 mm thick.

NOTE 102 The temperature of the terminal’s switches is measured if the switch is tested in accordance with
Annex H.

11.9 Test casing

The test casing consists of plywood walls having a thickness of about 20 mm, with dull black
painted inside surfaces and all joints sealed. The distances between the casing and the
surfaces of the appliance and the outlet duct, if any, are equal to the minimum clearances
specified by the manufacturer.

For appliances not specified for installation with minimum clearances, as an alternative to fhe
plywood test casing in direct contact with the appliance, glass fibre insulating material having
a thickness of at least 25 mm and a density of at least 16 kg/m3 may be wrappéd clodely
ardund the appliance and the outlet duct, provided this is agreed with the manufacturer.

In that case, thermocouples are directly placed in contact with the enclosure.
12| Void

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

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

14| Transient overvoltages

This clause of Part 1 is_applicable.

15| Moisture resistance
Thils clauseaf.Part 1 is replaced by the following.

15,1 /Electrical components of appliances shall be protected against the ingress of wagter
whichimay be present in the appliance as a result of rain, overflow from the drain pan) or
defrosting.

Compliance is checked by the tests of 15.2, followed immediately by the overflow test of 15.3;
and this is followed by the defrost test of 11.6, and the tests of Clause 16.

Following these tests, an inspection is made within the enclosures. The water which may have
entered the enclosure shall not have reduced clearances and creepage distances below the
minimum values specified in Clause 29.

NOTE 101 Appliances designed to be installed completely inside a building and which have no outdoor parts are
not subjected to the test of 15.2.
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If ducts leading to the outside of a building are used, the test of 15.2 is carried out on the
terminations of such ducts in an arrangement simulating the actual installation, according to
the-manutacturer's instructions.

For appliances intended to be mounted through a wall or a window, or for a split package unit,
the test of 15.2 is carried out on that part or unit which, according to the-manufacturer's
instructions, is intended to be mounted outside the building.

The motor-compressor is not operated and detachable parts are removed during the tests of
15.2 and 15.3.

15)J2 Appliances other than IPX0 are subjected to the tests of IEC 60529:1989 as follows:

— |IPX1 appliances as described in 14.2.1;
— |IPX2 appliances as described in 14.2.2;
— |IPX3 appliances as described in 14.2.3;
— |IPX4 appliances as described in 14.2.4;
— |IPX5 appliances as described in 14.2.5;
— |IPX6 appliances as described in 14.2.6;
— |IPX7 appliances as described in 14.2.7.

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

153 The appliance is installed in its position of normal use. The drain pan discharge pip¢ is
blocked, and the pan carefully filled to the brim<{without splashing. The drain pan is then
subjjected to a continuous overflow, the rate of.which is adjusted to approximately 17 cm3/s
perl 1 m3/s airflow, and the fan(s) switched on.~The test is continued for a period of 30 min) or
until water drains from the appliance.

15,101 Spillage test

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

The¢ appliance is installed according to the—manufacturer’s installation instructions but ot
opérated.

Coyers which provide access for manual operation of electrical controls are set in the open
pogition, unlessisuch covers are of the self-closing type.

A dolution-of 0,25 | of water containing-0-26-g-of-erdinary-table-salt approximately 1 % Na(l is
polired onto the unit in a manner which is most likely to cause entrance of water into or|on

eletrical controls or uninsulated live parts.

After spillage is completed, the appliances shall withstand the tests of Clause 16.

The spillage test is not applicable to units if the minimum linear dimension of a horizontal or
near horizontal top surface of the cabinet is 75 mm or less.

A unit whose top, when installed, has a height of greater than 2 m need not be tested.

NOTE The intent is that a 75 mm diameter glass cannot be placed on the surface of the appliance and spill.


https://iecnorm.com/api/?name=40b723890e5555ce5f4ee407ba4c23d5

- 34 - IEC 60335-2-40:2018 RLV © |IEC 2018

16 Leakage current and electric strength
This clause of Part 1 is applicable except as follows.
16.2 Modification:

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

17| Overload protection of transformers and associated circuits

Thils clause of Part 1 is applicable.

18| Endurance

Thils clause of Part 1 is not applicable.

19( Abnormal operation

This clause of Part 1 is applicable except as follows.

191 Modification:

Ad{ after the second paragraph:

Failure of the transfer medium flow, or-of ‘any control devices, shall not result in a hazard.
Replace the 15t and 29 paragraphs of the test specification by the following:

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

192 Replacement:

Alllducted appliances provided with supplementary heaters are subjected to the following
test under the*conditions specified in Clause 11:

Afterdthe” airflow conditions specified are established, the indoor airflow is restricted to syich
anlextent that the temperature of the air in the outlet, measured by means of the
thermocouple grid (see 11.3), is 3 K below the temperature obtained after a temperature
limiting control, a motor protective device, a pressure switch or similar device operates for
the first time as a result of slowly restricting the free area of the inlet.

This is achieved if the temperature rise is approximately 1 K per min.

It is necessary to restrict the free area of the inlet until the first of the protective devices
operates and then operation is resumed with sufficient restriction so that the temperature of
the discharge air is 3 K below the temperature at the moment of cut-off.

Appliances are operated at rated voltage or at the upper limit of the rated voltage range.
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To facilitate this test, the protective device which has operated shall be short-circuited once
the temperature at which it operates has been determined, if necessary.

Non-ducted appliances provided with supplementary heaters are operated as specified in
Clause 11. Thermal controls that operate during the test of Clause 11 are short circuited.

When steady conditions are established, the airflow rate is reduced until it is just sufficient to
prevent a thermal cut out from operating.

Under these conditions. the appliance is again operated until steady conditions are
established or for 1 h, whichever is longer.

After this period, the airflow is further restricted to verify that the thermal cut out operates.
1903 Replacement:

If gl electric heating elements are not energized under the conditions specified in 19.2 for the
airlentering the evaporator, an additional test is carried out at a lower témperature of the iplet
air| this temperature being the highest that will permit all electric _heating elements to|be
engrgized.

It i$ the intention that the operating point be just below the point of maximum restriction of fhe
air|entering the indoor coil assembly thus permitting continuous operation of both the mofor-
compressor and the electric heating elements. If the \temperature of the air entering the
evaporator required to permit all electric heating elements to be energized is less than the
values specified, this lower temperature may be simulated by reducing the airflow through the
evaporator, by blocking a part of the evaporator, or by similar means in order to obtain fhe
op{rating conditions which would occur at this lower temperature of the air entering the
evaporator.

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

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

Examples of fault conditions are

— |the timer,Yif any, stopping in any position;
— |disconnection and reconnection of one or more phases of the supply;

— |open-circuiting or short-circuiting of components, like relays, contactors, timers,
‘thermostats—ete-

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

19.7 Modification:
Replace the first paragraph-and-Notes1-and-2 by:

The motors, other than motor-compressors and stationary circulation pumps in compliance
with IEC 60335-2-51, are mounted on a support of wood or similar material. The motor rotors
are locked; fan blades and brackets are not removed.
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The motors are supplied at their supplied voltage when the appliance is supplied at rated
voltage or at the upper limit of the rated voltage range, in a circuit as shown in Figure—102
103.

Under these conditions, the motor is operated for 15 days (360 h) or until a protection device
permanently opens the circuit, whichever is the shorter period.

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

If the temperature of the motor windings does not exceed 90 °C when steady conditions

est

Du

temperature of the windings shall not exceed the values shown in Table 8.
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ablished, the test is considered to be ended.

ring the test, the temperature of the enclosure shall not exceed 150 °€_‘and

ee days (72 h) after the beginning of the test, the motor shall withstand an)electric stren
{ as specified in 16.3.

fage of twice the rated voltage between all windings and the{enclosure, shall not excé

[E 101 Only for this test specified in 19.7 of 60335-2-40, the motor is“locked and operated for 15 days (36
ntil a protection device permanently opens the circuit. It is not tfigtintention to repeat the 15-day locked r
up to two more time for motors having capacitors in the cifeuit of an auxiliary winding. Hence for all t
brding to 19.7 of Part 1, the motor is operated under the cgnditions specified in 19.7 of 60335-1, including
specifications.

) after the last paragraph:

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

b sample shall then be subjected to the tests specified in 19.101, 19.102, 19.103 4§
105 of IEC 60335-2-34:2012, if applicable, and shall comply with the requirements
104 of IEC 60335-2-34:2012.

8 Replacement{

ee phase-motors other than motor compressors are operated under the conditions|

connected, until steady conditions are obtained or the protective device operates.

re

the

gth

the end of the test, the leakage current, when measured as specified in 16.2 but with a fest

bed
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use 11 atirated voltage or at the upper limit of the rated voltage range with one phase

19,

9\ “This subclause of Part 1 is not applicable.

19.

11.4 Modification:

Add before the first paragraph:

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

Replace the second paragraph by the following:

Appliances incorporating a protective electronic circuit are subjected to the tests of
19.11.4.1 to 19.11.4.7. The tests are carried out after the protective electronic circuit has
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operated during the relevant tests of Clause 19, except 19.2, 19.6, 19.11.3, 19.102 and
19.103.

3 : :

If the appliance incorporates more than one protective electronic circuit, each protective
electronic circuit has to be tested individually with the appliance operated under normal
operation at any temperature within the working range.

in the final application, if engineering judgement gives evidence that the test in the, fi
application will not lead to a hazardous condition.

NOTE 101 Components-may can be for example motor compressors, fans and circulating pumps:

NOTE 102 Test results of 19.11.4.1, 19.11.4.2 and 19.11.4.3-may can possibly be influenced by the wiring jand
the |[metal housing of the final application. Therefore,-itis—+recommended-that the best-moment to perform these
tests is once in the final application.

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

Ad{l, after the last paragraph of the test specification, the following:

For these tests, it may be necessary to provide specially prepared component samples, ¢.g.
compressors with locked rotor.

19J11.4.8 Modification:

Ad{ to the first sentence:

“

at|lany temperature within the workingZrange.”
19013 Modification:

Footnote a) of Table 9 is not applicable.

1914 Modification:

Adg before thexnote:

Logking in~the "on" position of the main contacts of a contact intended for switching on and|off
the heating element(s) in normal use is considered to be a fault condition, unless fhe
appliance is provided with at least two sets of contacts connected in series. This condition|is,
forq%—mplmrmmm or
by providing one contactor having two independent armatures operating two independent sets
of main contacts.

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

After this test, protective devices that may have operated are reset, and the test is repeated,
with the heat transfer medium flow, fluid or air, of the indoor heat exchanger, restricted or
shut off, whichever is the most unfavourable without the appliance being non-operative. In the
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case of appliances with defrosting systems, the heat transfer medium flow rate is additionally
shut off at the beginning of the defrosting phase.

Appliances incorporating a motor common to both the indoor and outdoor heat exchangers
are subjected to the above test the motor being disconnected once steady conditions are
attained.

19.102 The indoor heat exchanger of appliances using water as a heat transfer medium is
subjected to the following test.

The appliance is operated under the conditions specified for Clause 10 at rated voltage ‘of at
thel upper limit of the rated voltage range at the maximum water temperature specified by the
majnufacturer. The indoor water temperature shall be raised 15 K with a rate of 2 _K/min and
this temperature maintained for 30 min, after which the water temperature is lowered to|its
original value at the same velocity.

19103 Air to air appliances are operated under the conditions specified in/Clause 11.

The dry-bulb temperature is then reduced to a value 5 K below the ' minimum value specifjed
by fhe manufacturer.

The test is repeated except that the dry-bulb temperature js'increased to a value 10 K ab¢ve
thel maximum temperature specified by the manufacturer.

The appliances are operated at rated voltage or~at the upper limit of the rated voltgge
range.

19,104 All appliances provided with suppleméntary heaters and with free air discharge pre
subjjected to the following test in each mode. of operation.

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

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

The felt has a specified mass of 4 kg/m? + 0,4 kg/m? and a thickness of 25 mm.

The textile material consists of a prewashed double-hemmed cotton sheet having a mass
belween 140)9/m? and 175 g/m? in the dry condition.

Thermocouples are attached to the back of small blackened disks of copper or brass, 15 fnm

in diameter-and1-mmthick

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

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

The strips are applied with the textile material in contact with the appliance so that they cover
the whole vertical dimension of the front, pass over the top and extend down the rear surface.

If the appliance is constructed to stand away from the wall or if it is for fixing to a wall so that
the gap between the heater and the wall exceeds 30 mm and the horizontal components of
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the distance between any two fixing points or spacers or between such points and the end of
the appliance exceed 100 mm, the rear surface of the appliance shall be completely covered.

Otherwise, the rear surface is covered over a distance approximately equal to one-fifth of the
vertical dimension of the heater.

The strips are applied to each half of the appliance in turn and then to the complete
appliance.

During the test. the temperature shall not exceed 150 °C but an overshoot of 25 °C is
penmitted during the first hour.

Thermal protective devices are allowed to operate.

20| Stability and mechanical hazards

This clause of Part 1 is applicable.

21| Mechanical strength

This clause of Part 1 is applicable except as follows.

211 Addition:

Safety requirements specified in ISO-14903 5149<2"shall apply.

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

212 Addition:

Appliances using flammable refrigerants shall withstand the effects of vibration durning
tranpsport.

The appliance is tested in its final packaging for transport and shall withstand a random
vibration test according to ASTM-D4728-01 D4728-06. Tests shall be run for a duration of 180
min.

Compliancé is checked by the following:

o |The.use of detection equipment having an equivalent sensitivity of 3 g/year of refrigerant
Shall reveal no leaks.

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

e Damage of parts other than the refrigerating circuit is allowed.
22 Construction

This clause of Part 1 is applicable except as follows.

22.6 Addition:

The electrical insulation shall not be affected by snow which might enter the appliance
enclosure.
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NOTE 101 This requirement can be met by the provision of suitable drain holes.

22.14 Addition:
This requirement does not apply to the metallic fins of heat exchangers.
22.24 Replacement:

Bare heating elements shall be supported so that, in case of rupture or sagging, the heating
conductor cannot come into contact with accessible metal parts nor give rise to a hazard.
Bafe healing elements shall not be used with wood or wood composite enclosures.

Cofnpliance is checked by inspection and, if necessary, by cutting the element in“tfie mpst
unfavourable place.

NOTE 101 No force is applied to the conductor after it has been cut.

NOTE 102 This test is made after the tests of Clause 29.

22146 Modification:

Adgl after the 15t paragraph:

If {he protective electronic circuit software is a part of the normal operation contfol,
inspection of software shall be limited to relevant source code of safety controls or related
soffware controls. Alternative methods may be usedif they demonstrate equivalent levelq of
safety.

22101 Appliances intended to be fixed shall*be so designed that they can be securely fixed
and maintained in position.

Compliance is checked by inspectiont@and in case of doubt, after installation of the appliapce
in gccordance with the-manufacturers installation instructions.

22102 Appliances provided with supplementary heaters

22/102.1 Appliances provided with supplementary heaters for air shall be provided with at
Ieat two thermal cut-outs. The thermal cut-out intended to operate first-shall-be—a-s¢lf-
: m ut shall be either a self-resetting thermal
-out or a non- self resettlng thermal cut out the other thermal cut-out shall be a npn-

control to determlne if the non- self resettlng thermal cut out then operates

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

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

NOTE Anti-frost heaters are not considered to be supplementary heaters for water, if it is not possible to heat up
the water to a temperature higher than 80 °C at the highest operating temperature within 6 h, with the temperature
switch short circuited and with water flow stopped.
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22.102.3 Thermal cut-outs of the capillary type shall be so designed that the contacts open
in the event of leakage from the capillary tube.

Compliance is checked by inspection and test.

22.103 The sensing and switching elements of electromechanical non-self-resetting cut-outs
shall be functionally independent of other control devices. If the switching element of a non-
self-resetting cut-out is operating a relay or contactor, the relay or contactor may also be
operated by other control devices. Protective electronic circuits are covered by Clause 19.

Compliance is checked by inspection.

22104 Containers of sanitary hot water heat pumps shall withstand the water presspre
ocgurring in normal use.

Compliance is checked by subjecting the containers and heat exchangers,\if any, to a water
pressure which is raised to the value specified hereafter at a rate of 0,13-MPa per second and
is maintained at that value for 5 min.

The¢ water pressure is

o |[twice the permissible excessive operating pressure for closed containers;

e |0,15 MPa for open containers.

After the test, no water shall have leaked out and the~containers shall not have ruptured.

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

22105 In the case of closed containers:of 'sanitary hot water heat pumps, the formation of
an|air or vapour cushion of more than\2 % of the capacity, but not more than 10 % a$ a
maximum, shall be provided.

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

22106 Pressure-relief devices, whether incorporated in the container of sanitary hot
water heat pumps ortsupplied separately, shall prevent the pressure in the container fom
exg¢eeding the permissible excessive operating pressure by more than 0,1 MPa.

Compliance is«checked by subjecting the container to a slowly increasing water pressure and
by bbserving'thé pressure at which the relief device operates.

22[107( The outlet system of open containers of sanitary hot water heat pumps shall|be
fre¢ from obstructions that could limit the water flow to such an extent that the pressure in the

ot Ll A +h H HNI| i I
COI' aificT WuUuUTu TALTTU UTTC PUITTHTOOTVUTIT TALTOOIVE UpTilatilty prtoourc.

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

Compliance is checked by inspection and measurement.

NOTE The first requirement is considered to be met if the area of the water outlet from the heated part of the
container of sanitary hot water heat pumps is equal or greater than the area of the water inlet to the heated part.

22.108 Storage tanks of sanitary hot water heat pumps shall be resistant to vacuum
pressure impulses which may occur in normal use.
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Compliance is checked by subjecting containers which are not vented in accordance with

22.

104 to a vacuum of 33 kPa for 15 min.

After the test, the container shall show no deformation which might result in a hazard.

Anti-vacuum valves, if any, are not rendered inoperative.

NOTE This test can be carried out on separate containers.

22.109 Wiring connected to a non-self-resetting thermal cut-out designed to be replaced

aftér its operation shall be so secured thai replacement of the thermal cut-out itself ort
heating element assembly on which the thermal cut-out is mounted will not damage ot
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pofential and without causing live parts to come into contact with the,enclosure.

Co

Th
ou

Ea

Du
fus|

Aft
sp4

22
1S(

Ap
An

22,
en(
nof
cor

nections or internal wiring.
mpliance is checked by inspection and, if necessary, by manual test.

110 Non-self-resetting thermal cut-outs designed to be replaced aftertheir operatior
Il open the circuit in the intended manner without short-circuiting live' parts of different

mpliance is checked by the following test.

b appliance is operated five times, each time with a newvhon-self-resetting thermal ¢
}, any other thermally operated control devices being short-circuited.

Ch time, the thermal cut-out shall operate appropriately.

ring the test, the enclosure of the appliance’is connected to earth through a 3 A fuse; i
e shall not blow.

br this test, the supplementary heating elements shall withstand an electric strength tesf
cified in 16.3.

112 The construction of the refrigerating system shall comply with the requirements
D 5149-2.

bliances using flafmimable refrigerants shall comply with the requirements and tests
hex GG.

113 Wheno a flammable refrigerant is used, refrigerant tubing shall be protected
losed t6 avoid mechanical damage. The tubing shall be protected to the extent that it
be handled or used for carrying during moving of the product. Tubing located within
fines-of the cabinet is considered to be protected from mechanical damage.

D a
her

ut-
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Will
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Compliance is checked by inspection.

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

22.115 The-total refrigerant-mass{M) charge (m.) of all refrigerating systems within the
appliance employing-flammable A2 and A3 refrigerants shall not exceed m5 as defined in
Annex GG.

The refrigerant charge (m) in each refrigerating system employing A2L refrigerant shall

not

exceed mj as defined in Annex GG.
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The construction of the refrigerating system using flammable refrigerants shall comply with
the requirements in Annex GG.

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

Separate components, such as thermostats, which are charged with less than 0,5 g of a
flammable gas are not considered to cause a fire or explosion hazard in the event of leakage
of fhe gas within the component itself.

Refrigerant pipes containing A2L refrigerant which connect refrigerating {(Systpm
components shall not be considered a source of leaked refrigerant for theppuarpose| of
evgluating potential for fire or explosion hazard relative to potential ignition_ sources witlhin
the]l appliance if the piping within the area of the appliance to be evaluated cemplies with al| of
the| following;

e |no connecting joints;
e |no bends with centreline bend radius less than 2,5 times the exterhal pipe diameter;

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

All|electric components that could be a source of ignitionvand which could function unfler
notimal conditions or in the event of a leak, shall-be-logated-in—an-enclosure—-which-satisfies
comply with at least one of the following:

e |[shall-comply be located in an enclosure which complies with Clause 20 of IEC 600} 9-
15:2010 for restricted breathing enclosures\suitable for use with group IlA gases or the
refrigerant used;

e |[shall not be located in an area where*a potentially flammable gas mixture will accumulpte
as demonstrated by the test of AnfAex FF. Electrical components not located in an afrea
where a potentially flammable gas*mixture will accumulate as demonstrated by the tesf of
Annex FF are not considered an potential ignition source;

e |[for A2L refrigerants, located in an enclosure which is in compliance with Annex NN.

Components and apparatus/complying with Clause 16 to 22 of IEC 60079-15:2010, for group
IIA[gases or the refrigerant used or an applicable standard that makes electrical components
suifable for use in Zonhe 2, 1 or 0 as defined IEC 60079-14 are not considered as a sourcg of
ignjtion.

NOTE 1 The teést.current for a switching component is the rated current of the component or the actual load t¢ be
swifched, whiChever is greater.

NOTE 2( Botential ignition sources can be electrical components which produce sparks or arcs or hot surfdces
under@eormal conditions. Examples are brush-type motors, light switches, relays, electric heaters, or UV lights.

For A2L refrigerants, electrical components in compliance with Annex JJ are not considered
a potential ignition source.

For A2L refrigerants, switching devices in compliance with all of the following are not
considered a potential ignition source:
e the device is capable of 100 000 cycles per Clause 24;
o the switched electrical load (Lg) in kVA is less than or equal to:
- Ly =5x(6,7/S,)* when breaking all phases;

- Ly =25x (6,7/Su)4 when breaking two legs of a three phase load, or when breaking
one or two legs of a single phase load

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

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

u

Compliance is checked by measurement.

The burning velocity (S,) for the purpose of determining the maximum quenching diameter
(dgq) in Annex JJ and the maximum allowable electrical load L, according to the above shall
take into consideration the effect of humidity on burn velocity (S,).

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

e |as specified in ISO 817; or

e |as measured in humid air at 27 °C = 0,5 C dew point at 101,3 kPa containing OQJ_:O,W %
O, excluding water vapour determined at the nominal composition as specifig\i ISO 8[i7.

NOTE 3 The 27 °C dew point equates to an absolute humidity of 0,022 7 kg water vapour pﬂ‘]@ dry air.

This test can be done at the temperature higher than 27 °C. The reqwredlgew point is only|for

humidity.
o

The burning velocity (S,) at 27 °C dew point may be deterr@d by extrapolation of the
mejasurement at 23 °C and 50 % relative humidity and the tegr)mng velocity (S,) as provided
by |ISO 817. The extrapolation shall be based on the ured value increased by fhe
mejasurement uncertainty to the burning velocity (S,) at 2. C and 50 % relative humidity. If
thel burning velocity (S,) is not measurable at dry ofdition, the burning velocity shall|be
mejasured at 27 °C dew point.

For appliances with A2L refrigerants, elec @ahc air cleaners and similar devices wHich
maly produce electrical arcing during nor ration that could ignite the refrigerant uspd,
and which are installed in the unit airsta@é! or connecting ducts, are not considered a$ a
potential ignition source if the airflow, is monitored and the energy source of the elecfric
arding is switched off when the airflqu‘;gbelow the minimum airflow according to Annex G(.
A\
22117 Hot surfaces \,O

22[117.1 Temperatures Q’?\d\céurfaces that may be exposed to leakage of flammaple
refrigerants shall not exc the-aute-ignitien maximum allowable surface temperature-effhe

mﬁ@em%#edaeed—bs@@@#—seme—%ea#v&h% given in Annex BB.

For flammable r&nigerants except A2L refrigerants not listed in Annex BB, the maximum
allgwable surf@temperature is determined by AIT reduced by 100 K.

Fo AZL@gerants not listed in Annex BB, the maximum allowable surface temperaturg is
defer Cy by the highest of AIT reduced by 100 K or, if tested per annex KK, the hot
su l%z ignition temperature reduced by 100 K, but not higher than 700 °C.

Compliance is checked by measuring the appropriate surface temperatures during the tests of
Clauses 11 and 19, except those which during the tests of Clause 19 are terminated in a non-
self-resetting way. Compliance for A2L refrigerants is checked by measuring the appropriate
surface temperatures during the tests of Clause 11.

Surfaces in compliance with this clause shall not be considered a potential ignition source.

22.117.2 Temperatures on surfaces that may be exposed to leakage of A2L refrigerants
may exceed the maximum allowable surface temperature in case of loss of airflow when all
the following applies:
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e the temperatures are not exceeding the maximum allowable surface temperature with the
minimum airflow;

e the airflow is supervised and the heat source of the hot surface is switched off, when the
airflow is below the minimum airflow.

NOTE Proof of airflow can be provided by any reliable means, including detection of fan speed.

Compliance is checked by inspection and by measuring the appropriate surface temperatures

during the tests of Clause 19.2, 19.3, 19.101 to 19.104.

22, : ; ; ) or

hofl surface ignition or other similar sources of ignition in the combustion air-stream,~if the

combustion air is drawn from an unventilated space in which leaked refrigerant mayverjter

through the combustion air intake, are allowed, when these appliances are provigded with a

e arrest or equivalent to ensure that in the event of an ignition, the flame will pot

prgpagate.

Cofnpliance is checked by inspection.

22118 When a flammable refrigerant is used, all appliances,~shall be charged With
reffigerant at the manufacturing location or charged on site.Jas recommended by the
malnufacturer.

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

A brazed, welded, or mechanical connection shall be made before opening the valveq to
permit refrigerant to flow between the_refrigerating system parts. A vacuum valve shall
be provided to evacuate the interconnecting pipe and/or any uncharged refrigerating
system part.

Mechanical connectors used indoors shall comply with 1ISO 14903. When mechanical
connectors are reused indoors, sealing parts shall be renewed. When flared joints pre
reused indoors, the flare part shall be re-fabricated.

Refrigerant tubing shall be protected or enclosed to avoid damage.

Flexible refrigerant connectors (such as connecting lines between the indoor and outdoor uit)

th
da

Co
ins

22

may be displaced during normal operations shall be protected against mechanical
age.

mpliance™is checked according to the-manufacturer’s installation instructions and a ftyial
fallationsif necessary.

119" Condensing units and evaporating units shall be equipped with a pressure-

limiting device or equivalent to assure that the equipment does not exceed the maximum
allowable pressure.

NOTE Applies to partial unit types, condensing units and evaporating units only.

For partial units, the interconnection circuits for signal communication between each unit
shall be of the same type.

SE

22.

LV level connection is recommended.

120 Partial units shall be provided with a means of connection to the supply mains and

shall not be powered by an electrical circuit from another appliance.
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22.121 For the installation condition of appliances using an A2L refrigerant and where a
refrigerant detection system is applied to fulfil the requirements of Annex GG, the
refrigerant sensor of the system shall be located where leaking refrigerant is likely to
stagnate. The sensor shall be located:

e within the unit for appliances connected via an air duct system to one or more rooms,

e within the unit where release height hy as determined in Clause GG.2 is not more than
1,5 m,

e where the release height hy as determined in Clause GG.2 is more than 1,5 m, the sensor
may be located within

— the unit, or \%
— 100 mm or less directly below the unit, or Q‘
— remote located within 300 mm above the floor. If a remote located sens;?\f?speci ed

by the manufacturer, the instructions shall state that the sensor shall b ated witHin
1) 10 m horizontal distance in line sight of the unit and on a wall hin the roon] in
which the unit is installed, or ’

2) 7 m, if not in line sight of the unit, and on a wall within th K@gm in which the unif is
installed. The distance from the unit to the sensor | be measured as fhe
shortest horizontal unobstructed path between the un@d the nearest sensor.

For installations with field applied mechanical joints which a(&ce’xposed in the occupied spafce,
the] instructions shall state that a sensor shall be located g\

e |remote located within 2 m horizontal distance j me of sight of the unit and on a wall
within the room in which the unit is installed;
— 100 mm above the floor where hg is not more than 300 mm from the floor; or

— 300 mm above the floor where hy is g@a&ter than 300 mm from the floor.
Th¢ following mechanical joints shall n%%quwe that sensor:

e |mechanical joints in compllancew\rth ISO 14903;

e |joints in enclosures which (f; o the unit or to the outside.

NOTE 1 A single sensor can b@e if it satisfies all of the requirements for the unit and the field applied joints.

NOTE 2 The appliance caeed several refrigerant sensors in different locations to comply with this Internatipnal

Stapdard.
O

Compliance i C.éhecked by inspection and by testing in accordance with
Anhex MM. te located sensor location is not tested. Sensors located 100 mm or Igss
dirgctly bel e unit are not considered remote sensors.

221 Cﬁfrigerant detection systems that are required by this standard for A2L
reff ants shall comply with Annex LL.

22.123 For appliances connected via an air duct system to one or more rooms using an A2L
refrigerant

— which include a separate section with refrigerant containing components except pipes
(e.g. compressors, condensers), and

— which are isolated from the airflow and located in a room smaller than A, per Clause
GG.2,

then Clause GG.4 (ventilated enclosure) can be applied, where the required ventilation can be
provided by the ventilation system. That section shall have an opening to the outdoor or
indoor air-stream to be able to ventilate the refrigerant to an area in compliance with
Annex GG.
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22.124 If a refrigerant detection system is used, care has to be taken that in the event of a
leak, accumulating refrigerant will be detected properly in every operating mode (e.g. indoor
fan off).

Compliance for sensors is checked by inspection and by testing in accordance with
Annex MM. Remote located sensor location is not tested. Sensors located 100 mm or less
directly below the unit are not considered remote sensors.

22.125 Refrigerating systems that fulfil all of the following conditions shall be considered
enhanced tightness refrigerating systems:

a) [the compressor, pressure relief device or pressure vessel type refrigerant cogm}hlng

components of the refrigerating system shall be located in locations other the
occupied space, '\Cb

NOTE Pressure vessel means any refrigerant-containing part of a refrigerating system om@han

— compressors, b‘Q

-  pumps, (l//

— component parts of sealed absorption systems, /

— evaporators, each separate section of which does not exceed 15 | of re&@jol%nt containing volume,
—  coils, Q)

— piping and its valves, joints and fittings, C)

— control devices, and &\Q/

— pressure-containing components (including headers), @)

having an internal diameter or a largest cross-sectional di ion not greater than 152 mm.

b) |refrigerant distribution assemblies sha{\%eet all applicable requirements of fthis
standard, D

c) |refrigerating systems shall use only anent joints indoors except for site-made joints
directly connecting the indoor unit t e refrigerant piping, or factory made mechanical
joints in compliance with 1ISO 1490

d) [refrigerant containing parts in indbor units shall be protected from damage in the event of
catastrophic failure of moving\'@arts, e.g. fans, belts,

e) |systems where the equi nt pipes in the occupied space in question are installed in
such a way that it is pr, ted against accidental damage,

f) |the refrigerating system of each indoor unit shall be tightness tested at the factory with

detection equip with a capability of 3 grams per year of refrigerant or better undgr a
pressure of st 0,25 times the maximum allowable pressure. No leak shall|be
detected,

Co "np/ianc&bullet a) to bullet f) is checked by inspection.

ed in the refrigerant containing parts in the occupied space under normal operatign.

a) vie@s exceeding 0,30 G RMS, when measured with a low pass filter at 200 Hz, are hot

Compliance is checked by testing:

The equipment shall be mounted per installation instructions. The outdoor unit shall be
directly connected to the indoor unit by the shortest line set per the installation
instructions. Testing shall be conducted in fan only mode, the heating mode and cooling
mode if applicable.

Vibration level shall be measured over the full range of the compressor and indoor fan
speeds as allowed by the controls in consideration of the operation modes. Care shall be
taken that the measurement sensors do not influence the line vibration level, and that the
rate of change of speed is sufficiently slow that the maximum vibration is captured.

h) indoor heat exchangers shall be protected from damage in the event of freezing
Compliance is checked as follows:
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Coils protected by controls. Compliance is checked by inspection, if in doubt, the test
for non-freezing coils shall be executed.

Non-freezing coils. Compliance is checked by conducting the minimum cooling
performance test as described in ISO 5151, ISO 13253, ISO 15042, or ISO 13256.

Freezing coils. Compliance is checked on 3 samples by testing as follows. Cycling
testing of the heat exchanger under frosting conditions confirms that the heat
exchanger has adequate strength to withstand freezing without failure. The appliance
shall cycle as intended by the controls for 10 days. At the end of the test, the heat
exchanger shall withstand the strength requirements of Annex EE.

1 laVa XNl Vi £
I) LIIU IIIGI\IIIIUIII DHUUU UI lIIU IGII, III IIUIIIIGI UPGIGLIUII, Dllall UU |UD° lllall JU /0 Ul he

NOTE The quartz envelope blocks the’@ nm resonant wavelength for mercury that can generate ozone.

Compliance is checked by@@ecﬁon.

maximum allowable fan speed as specified by the manufacturer of the fan wheeI\L\u the
manufacturer does not specify a maximum allowable fan speed then the fan whe@ llbe
tested as follows:

The maximum allowable fan speed shall be established by running contin Qs at 124 %
of maximum speed for 10 days. There shall be no structural failure of the é{ﬂ/

If non-metallic fan wheels have a minimum thermal index rating of 65&
preconditioning is not required.

If no thermal index rating for the material is available, spemmg& haII be aged at 90[°C
for 168 h. The samples shall not have more than a r
unconditioned property values for items a) to d) below wh tested in accordance With
CAN/CSA-C22.2 No. 0.17 and UL 746A:
&
3

a) tensile strength,

b) flexural strength, Q
c) lzod impact, QQ
d) tensile impact. &0
Compliance is checked by inspection.

22/126 For the purpose of this stan $\d germicidal lamps are limited to low presspre
mefrcury lamps with a quartz envelop@

per UL 746B,

cent reduction of the

ving a continuous spectral irradiance at 254 nm.

-

220127 The applian nclosure, UV-C lamps and UV-C barriers shall be located in such a
manner that the U spectral irradiance is not emitted outside the unit into an occupled

spdce at a level e(g\eedlng the irradiance limit specified in 32.101.1.

The

Co mplianc§?hecked by inspection and test per Subclause 32.101.

Th =¢Uance indoor airflow inlet and outlet shall be considered as possible radiation patrrs.

t filters are not considered UV-C barriers.

22.128 For appliances that employ UV-C germicidal lamp systems and which have doors
and/or panels that provide direct access to an area within the appliance where the measured
UV-C spectral irradiance is greater than 1,7 pyW/cm2, the doors and/or panels shall be
equipped with an interlock device that terminates the power to the lamps when opened.

Compliance is checked by inspection, manual test, and test per Subclause 32.101.

If a switch is used to de-energize the UV-C lamps so as to meet the requirement, it shall not
be possible to operate the switch with test probe B of IEC 61032.
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22.129 For user maintenance access areas, the UV-C spectral irradiance shall not exceed
the limit specified in 32.101.2 with the access panels opened or removed as needed to
perform the required user maintenance. Panels that are opened or removed to perform user
maintenance shall be required to be closed or put back in place for proper operation of the
appliance.

Compliance is checked by inspection and test per Subclause 32.101.

22.130 If the replacement of the UV-C lamp is allowed by the user, the appliance shall be
constructed so that

— |the replacement of the UV-C lamp is easily possible;

— |if screws or components are omitted or incorrectly positioned or fastened, the applianceg is
rendered inoperable or manifestly incomplete.

Compliance is checked by inspection.

22131 Appliances that employ refrigerants in a transcritical refrigerating system shall|be
eqlipped with a pressure-limiting device that operates no greatéyr than the maximpm
allpwable pressure plus the tolerance of the pressure-limiting device.

Cofnpliance is checked by inspection.

23| Internal wiring
Thils clause of Part 1 is applicable except as follows.

231101 Internal wiring that is exposed to direct or reflected UV-C radiation shall be UY-C
resjistant.

Compliance is checked by the following test.
Sanples of the internal wiring-are”conditioned in accordance with Annex OO.

On| completion of the conditioning, the cable is wrapped in metal foil and is wound arounfl a
conductive mandrel 15\nm in diameter for three turns. A voltage of 2 000 V is applied |for
15|min between the(@onductor and the mandrel. There shall be no breakdown.

24| Components

Thils clause of Part 1 is applicable except as follows.

24 +—AdHdition:

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

24.1.4 Modification:

o self-resetting thermal cut-outs 3000
e non-self-resetting thermal cut-outs 300
Addition:

e thermostats which control the motor-compressor 100 000
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motor-compressor starting relays 100 000

automatic thermal motor-protectors for motor-compressors

of the hermetic and semi-hermetic type min 2 000
(but not less than the number of operations
during the locked rotor test)

manual reset thermal motor-protectors for motor-compressors of the hermetic

and semi-hermetic type 50
e other automatic thermal motor protectors 2 000
e [Oiner manual reset thermal motor proteciors 30
o |refrigerant detection systems self resetting 300
o |refrigerant detection systems non self resetting 30
e |electromechanical proof of airflow control 100 Q00
o |self-resetting electrical pressure-limiting device 3 IOO
e |non-self-resetting electrical pressure-limiting device 00

24101 Thermal control devices incorporating replaceable parts sghall be marked in such a
way that the replaceable parts can be identified.

The replacement part shall be marked accordingly.
Compliance is checked by inspection of the marking.

24102 The pressure-limiting devices used . .in*transcritical refrigerating systems sipall
comply with IEC 60730-2-6 and

— |[shall be of type 2A or 2B;
— |shall have a trip free mechanism of-{ype 2J;

— |the deviation and drift shall not exteed + 0 %.

25| Supply connection andexternal flexible cords
This clause of Part 1 is_applicable except as follows.

2501 Addition:

The appliances-may be provided with a supply cord fitted with a plug

o |if they.are for indoor use only,

o |ifithey have a marked rating of 25 A or less, and

o if they comply with the applicable code requirements for cord-connected appliances
appropriate to the specific country in which they are to be used.

Modification:
Appliances shall not be provided with an appliance inlet.
25.7 Addition:

Supply cords of parts of appliances for outdoor use shall not be lighter than polychloroprene
sheathed flexible cord (code designation 60245 |IEC 57).
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26

Terminals for external conductors

This clause of Part 1 is applicable.

27

Provision for earthing

This clause of Part 1 is applicable except as follows:

27.5 Addition:

NO
con

28

Thi

29

Thi

Ad

Co

complies with IEC 60335-2-34. For motor-compressors not complying with IEC 60335-2-
the| additions and modifications specified in IEC-60335-2-34 are applicable.

29.
Fo

ins
usH

30

Thi

30.

31

[E If the ground continuity between system components meets the minimum values specified in,27.5,
sidered to meet the requirements without dedicated grounding conductors.

Screws and connections

s clause of Part 1 is applicable.

Clearances, creepage distances and solid insulation
s clause of Part 1 is applicable except as follows.
Hition:

mpliance is not checked on parts relating to motor-compressors if the motor-compres

2 Addition:

insulation located in any airflow; the micro-environment is pollution degree 3 unless
of the appliance.

Resistance to heat'and fire

s clause of Part_1 is applicable except as follows.

2.2 Not-applicable.

Resistance to rusting

tis

sor
34,

the

Llation is enclosed or located*se that it is unlikely to be exposed to pollution due to normal

Thi

s clause of Part 1 is applicable except as follows.

Addition:

Compliance is checked by the salt mist test of IEC 60068-2-52, severity 2 being applicable.

Before the test, coatings are scratched by means of a hardened steel pin, the end of which
has the form of a cone with an angle of 40° Its tip is rounded with a radius
0,25 mm + 0,02 mm. The pin is loaded so that the force exerted along its axis is 10 N + 0,5 N.
The scratches are made by drawing the pin along the surface of the coating at a speed of
approximately 20 mm/s. Five scratches are made at least 5 mm apart and at least 5 mm from

the

edges.

of
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After the test, the appliance shall not have deteriorated to such an extent that compliance with
this standard, in particular with Clauses 8 and 27, is impaired. The coating shall not be broken
and shall not have loosened from the metal surface.

32 Radiation, toxicity and similar hazards

This clause of Part 1 is applicable except as follows.

Addition:

32{101 UV-C irradiance test Q§
321101.1 For the occupied space outside the unit, a test shall be performed to de‘@mine the
UVIC spectral irradiance. The emissions from the equipment shall not e)@ed a uUy-C
spectral irradiance limit of 0,2 yW/cm?2. Q

NOTE The UV-C spectral irradiance limit of 0,2 pW/cm?2 is equivalent to 0,1 uW/mT: effective irradianc¢ at
254 nm (i.e., 0,2 pW/cm? multiplied by the hazard function, Syy = 0,5 at 254 nm as¢defified in IEC 62471 eqfals
0,1

32,
arg

any
acq
wo

NO
254
0,81

Co

andl Annex B.

32

uW/cm?). Effective irradiance of 0,1 uW/cm? is classified as exempt in IEC 62470‘5

101.2 For areas inside the unit that are accessible for antic@ed user maintenance 4nd
not equipped with the interlock required by Subclause 22.1728, there shall be no UY-C

spectral irradiance greater than 1,7 yW/cm2. The UV-C s}' ral irradiance is measured at
tenan

101.3 UV-C irradiance sh\ﬁl@e measured at the location in Table 101.
QS

point of accessibility required for user main ce. When determining uper
essibility, consideration should be given to the téal degree of exposure that the uper
Lild experience in performing his duties. Q

[E The UV-C spectral irradiance limit of 1,7 pW/%§€\is equivalent to 0,85 pW/cm? effective irradiancg at
nm (i.e., 1,7 yW/cm? multiplied by the hazard func?'\ , Syy = 0,5 at 254 nm as defined in IEC 62471 eqpals
uW/cm?). The exposure limit at 0,85 pW/cm? effe@'ve irradiance at this level is 60 min/day.

D

mpliance is determined by measurii@st\ﬁe UV-C irradiance per |IEC 62471:2006, Claus
N

N\ . . .
Tablec1)1 — UVC irradiance measurement location

N .
$\ UV-C spectral
O irradiance
C) limits For compliance, UV-C irradiance is measured
@’ 2 2
O HW/cm W/m
\Y
Occupie@:e outside unit <0,22 < 0,002 At 0,3 m from all outside surfaces of appliance®
Cs
gi@’iﬂd return air <0,2° < 0,002 At 0,3 m from the perpendicular plane of the opening
User maintenance <17 <0017 At 0,3 m from the perpendicular plane of the access
openings® - - opening
UV-C lamp replacement Not required — all power shall be disconnected
a |ess than or equal to 0,1 pyW/cm? effective irradiance is exempt per IEC 62471. This is 0,2 pW/cm?2
spectral irradiance at 254 nm.
b Based on maximum exposure time of 60 min.
¢ If the appliance has an inspection window, the measuring distance is reduced to 0,0 m.
32.101.4 When conducting UV-C irradiance tests:
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the UV-C irradiance measurements shall be conducted with a scanning
spectroradiometer, or a narrow band range radiometer;

all panels and components shall be positioned or adjusted in the most severe position;
removable air filters shall be removed;
measurements shall be made at the worst case location and angle of incidence;

the minimum specified duct and configuration, including any duct liners, specified by the
manufacturer shall be in place and the measurements taken at the opening at the end of
the duct.

Key
Exal

Exa|

) : .
I] ®D+@ = Kg

IEC

mple 1 refrigerant charge of the precharged part of the appliance

Imple 2 refrigerant charge added during installation

Figure 101 — Example of label for field charged units
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B »
Outlet duct

>1,2m

Q0 =

arked

>0,9m

=N W

earance

I zero

A

>450 mm

Outlet duct /

¢‘/Thermocouple grid

For duct size,
® see11.2and 11.9

B
»

> 300 mm

>
> i

~

Inlet duct — 3|

v/
TTITT <150 mm
Electric heater / Test casing
)
C
)
C
D
2
Indoor section cabinet
Indoor coil assembly -~
<
£
N
Airflow ‘;

NANNNN

Adjustable restricting means

1EQ

a) Upflow application
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Adjustable restricting means

Airflow E
Inlet duct _—» -
Al
~
™~ N~
Indoor coil assembly |« Indoor section cabinet
= Y
D)
C
)
C
)
Electric heater
\‘ Test casing
wg\ <150 mm >300 mm

Mg
clg
or

A B
« >
> 150 mm
rked E \ *
arance
zero ™ ; \
S \ ®~— Thermocouple grid
Outlet duct \ . For duct size,
| S see 11.2.and 11.9
y
L >0,9m J
< =1
Y
>1,2m
<
B . Outlet duct
\

b) Downflow application

Figure-101 102 — Arrangement for heating test of appliances

with supplementary heater
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Py
M~ —]
O
| |

IEC

Key
supply

motor enclosure

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

P protective device (external or internal)

M motor

Carp has to be taken to complete the earthing system to permit the correct operation of the RCCB/RCBO.

Figure-102 103 — Supply circuit for locked-rotor test of'a motor of the single-phase
type — Revise as needed for three-phase test
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Annexes

The annexes of Part 1 are applicable except as follows.

Annex D
(normative)

Thermal motor protectors

Thigannex of Part 115 not applicable.

Annex |
(normative)

Motors having basic insulation that is inadequate
for the rated voltage of the appliance

This annex of Part 1 is not applicable.
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Annex AA
(informative)

Examples for operating temperatures of the appliance

Table AA.1 — Examples for operating temperatures of the appliance

Heating Cooling
Outdoor Indoor Outdoor Indoor
_F'Hﬁet.'i“" of Classification
appliance °C °C °C °C
(inlet) (outlet) (inlet) (outlet)
pB® |wB® |pB® |wB® |[DB® |wB® |DB% |WB]
Outside air/ A7 A20 7 6 20 12 35 24 27 19
Regycled air
Expaust air/ A20 A20 20 12 20 12 - - - -
Refycled air
Expaust air/ A20 A7 20 12 7 6 - - - -
Frgsh air
Outside air/Water A7 W50 7 6 Water 50 35 24 Water 7
Expaust air/Water A20 W50 20 12 Water 50 - - - -
W4ter/Water W10 W50 Water 10 Water 50 Water 15 Water 7
Brine/Water BO W50 Brine 0 Water 50 Brine 15 Water 7
Brine/Recycled air | BO A20 Brine 0 20 12 - - - -
W4ter/Recycled air | W10 A20 Water 10 20 12 - - - -
W4ter/Recycled air | W20 A20 Water 20 20 12 - - - -
Dehumidification Comfort - - 27 21
Process 12 9
Heat recovery
(air cooled) 27 21 27 21
Heat recovery
(water cooled) Water 24 27 21
Sapitary hot water
hept pump
Outside air/Water A7 W45 7 6 Water 45 - - - -
Anjbient air/Water | A15 W45 15 12 Water 45 - - - -
Expaust air/Water | A20 W45 20 12 Water 45 - - - -
Bripe/Water B0 W45 Brine 0 Water 45 - - - -
NQTE Appliance ¢an be classified according to function and temperature application as noted below:
Solrce Qutside air Sink Recycled air Classification A - A’
Expaust air Recycled air A-— A-—
Expaust air Outside air A-— A-—
Outsidé air Water A - W -
Exhaustait Watet A= W—
Water Water W - W -
Water Recycled air W — A-—
Brine Recycled air B - A-—
Brine Water B - W -

For example, A7 A20 indicates an appliance designed for an outside air operating temperature of 7 °C DB and
an inside air operating temperature of 20 °C DB.

a

b

DB: dry bulb
WB: wet bulb
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Annex CC
(informative)

Transportation, marking and storage for units
that employ flammable refrigerants

CC.1 General

Th

CQ.2 Transport of equipment containing flammable refrigerants

Attention is drawn to the fact that additional transportation regulations may exist’with resp|

to

configuration of the equipment permitted to be transported together will beVdetermined by

ap

Cd.3 Marking of equipment using signs

Si
an

lochtion.

A

suifable and sufficient instruction and training.on*the meaning of appropriate safety signs 4§
the| actions that need to be taken in connection*with these signs.

Th

AnYy pictograms used should be as'simple as possible and contain only essential details.

Cd.4 Disposal of equipment using flammable refrigerants

Seg national regulatiens.

C(Q.5 Storage-of equipment/appliances

Th
ap

g

bquipment containing flammable gas. The maximum number of pieces of_ equipment or

plicable transport regulations.

d give the minimum requirements for the provision of safety and/or health signs for a w

required signs are to be maintained and employers should ensure that employees rece

¢ effectiveness of signs should not bé&diminished by too many signs being placed togeth

ect
the
the

ns for similar appliances used in a work area are generally addressed by local regulatipns

prk

ive
nd

D
—

storage of-egquipment the appliance should be in accordance with the-manufacturgr’s

¥Iicable regulations or instructions, whichever is more stringent.

CC.6 Storage of packed (unsold) equipment

Storage package protection should be constructed in such a way that mechanical damage to
the equipment inside the package will not cause a leak of the refrigerant charge.

The maximum number of pieces of equipment permitted to be stored together will be

de

termined by local regulations.


https://iecnorm.com/api/?name=40b723890e5555ce5f4ee407ba4c23d5

IEC 60335-2-40:2018 RLV © IEC 2018 - 63 -

Annex DD
(normative)

Instructi ¢ - fri | caini ’

Requirements for operation, service and installation manuals
of appliances using flammable refrigerants

DD.1 General
Eagh service manual shall include requirements of clauses accordin’g& to
Table DD.1. Different manuals can be combined into one manual. Q\/
Table DD.1 — Mandatory clauses in each manual Q'\
Clause Installation Maintenance Decommissioning ‘>g Note
and repair A’
Py 4
DOf.2 Yes Yes Yes ’503
DO.3.1 Yes Yes No (\\)f'b
DD.3.2 Yes Yes No - Q) User manual also
oo} 3.3 Yes Yes Yeg' NI
LN v/
DD|.4 No Yes _S\ggs
pD[.4.1 No Yes A(< Yes
DD4.2 No Yes Q\) Yes
po}4.3 No Yes L\\\ ) Yes
oo} 4.4 No Yes Q\V Yes
- )
po}4.5 No Ye\s\,\ Yes
po}4.6 No . @g Yes
D)
DD.4.7 No N Yes Yes
po|4.8 Yes 7 | Yes No
—
DD.4.9 No ,.\\ Yes No
po)5.1 No - N Yes No
pol5.2 N Yes No
DD.6 NG Yes No
DOY.7 n@ Yes Yes No
DD.8 \O< Yes Yes Yes
DD.9 (-‘$ Yes Yes Yes
DD.@J Yes Yes No
DDAT No No Yes
DD.12 No No Yes
DD.13 Yes Yes Yes
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DD.2 Symbols

The symbols referred to in 7.6 (without colours is permitted) and the information of the
warning marking shall be provided as follows:

WARNING

Do not use means to accelerate the defrosting process or to clean, other than those
recommended by the manufacturer.

Th i i withou inuously ing igniti ]
exgmple: open flames, an operating gas appliance or an operating electric heater.
Do|not pierce or burn.

Be|aware that refrigerants may not contain an odour.

The manufacturer may provide other suitable examples or may provide ‘additional informafion
about the refrigerant odour.

DO.3 Information in manual

DD.3.1 General

The following information shall be specified in the manual where the information is needed|for
thel function of the manual and as applicable to the appliance:

— |information for spaces where refrigerant pipes are allowed, including statements
e that the installation of pipe-work shallbe kept to a minimum;

o that pipe-work shall be protected-from physical damage and, in the case of flammaple
refrigerants, shall not be installed in an unventilated space, if that space is smajler
than A, in Annex GG, except for A2L refrigerants where the installed pipes comply
with 22.116. In case of field charge, the effect on refrigerant charge caused by fhe
different pipe length hastto be quantified;

o that compliance with national gas regulations shall be observed;

e that mechanical\connections made in accordance with 22.118 shall be accessible |for
maintenancepurposes;

o that, for appliances containing flammable refrigerants, the minimum floor area of the
room shall be mentioned in the form of a table or a single figure without reference tp a
formula;

— [the maximum refrigerant charge-amounrt{M} (M ,y);

— |instructions how to determine the additional refrigerant charge and how to complete the
refrigerant——ctrarge o the tabet—provided—by the Tmanufacturer ——considering —the
requirements in 7.107;

— the minimum rated airflow, if required by Annex GG;
— information for handling, installation, cleaning, servicing and disposal of refrigerant;

— for appliances using flammable refrigerants, instructions shall include the minimum
installed height h;,,; (when required to calculate A,;,), refrigerant charge m. and
minimum room area of the space A, or a minimum room area of conditioned space
TAqin Where applicable. Additional minimum room area data may be provided based on
other installed heights and/or charge levels.
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— detailed instructions on how to install the appliance to ensure that the release height hj as
determined in Clause GG.2 of the installed appliance is not lower than hy used for the
calculation of Ain;

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

— a notice that servicing shall be performed only as recommended by the manufacturer;

— a warning that ducts connected to an appliance shall not contain a potential ignition
source;

— instructions for wiring to external zoning dampers and/or mechanical ventilation, if
required to comply with Clause GG.9, to ensure that upon detection of a leak, the zoning
dampers are driven fully open and additional mechanical ventilation is activated; A

ing

— |for appliances relying on safety measures according to GG.8.3 instructions for to

external ventilation; (b

— |when a remote located refrigerant sensor is specified by the manufacturer, t@\nstructimns
shall state when it is required and how to install and connect the sensor; .

— |for appliances using A2L refrigerants, connected via an air duct syst to one or mpre
rooms, the supply and return air shall be directly ducted to the spacé.'[ppen areas such|as
false ceilings shall not be used as a return air duct; y

— |the following information requirements apply for enhanc@ol)ightness refrigerat|ng
systems using A2L refrigerants: (b

e Equipment piping in the occupied space shall be iQs/qJIIed in such a way to profect
against accidental damage in operation and servia-{.\

e Precautions shall be taken to avoid excessi QDration or pulsation to refrigerafing
piping. Q
e Protection devices, piping and fittings shall be protected as far as possible against

adverse environmental effects, for ple, the danger of water collecting and
freezing in relief pipes or the accumutation of dirt and debris.

e Provision shall be made for expa si6n and contraction of long runs of piping.

e Piping in refrigerating syst shall be so designed and installed to minimize fhe
likelihood hydraulic shock 8 aging the system.

e Solenoid valves shall b%c\o'rrectly positioned in the piping to avoid hydraulic shock.

e Solenoid valves sr@\\ot block in liquid refrigerant unless adequate relief is provided
to the refrigerant system low pressure side.

:

e Steel pipes components shall be protected against corrosion with a rustprpof
coating be@) applying any insulation.

° FIexibIe@ipe elements shall be protected against mechanical damage, excesdive
stre torsion, or other forces. They should be checked for mechanical damdge
an ly.

° @e indoor equipment and pipes shall be securely mounted and guarded such that
\Q/éccidental rupture of equipment cannot occur from such events as moving furniturg or
reconstruction activities.

o Where safety shut off valves are specified, the minimum room area may be determined
based on the maximum amount of refrigerant that can be leaked as determined in
GG.12.2.

o Where safety shut off valves are specified, the location of the valve in the
refrigerating system relative to the occupied spaces shall be as described in
GG.12.1.

e Field-made refrigerant joints indoors shall be tightness tested. The test method shall
have a sensitivity of 5 grams per year of refrigerant or better under a pressure of at
least 0,25 times the maximum allowable pressure. No leak shall be detected.

— For mechanical ventilation as specified in GG.8.3, the air extraction opening from the room
shall be located equal or below the refrigerant release point. For floor mounted units, it
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shall be as low as practicable. The air extraction openings shall be located in a sufficient

distance from the air intake openings to prevent re-circulation to the space.

DD.3.2 Unventilated areas

‘ For appliances containing more than m, for any refrigerating circuit, the manual shall include
a statement advising that an unventilated area where the appliance using flammable
refrigerants is installed shall be so constructed that should any refrigerant leak, it will not
stagnate so as to create a fire or explosion hazard. This shall include:

Th
ca

a warning that the non-fixed appliance shall be stored in an-well-ventilated area where

the room size corresponds to the room area as specified tor operation;

a warning that the non-fixed appliance shall be stored in a room without contihuoy
operating open flames (for example an operating gas appliance)-and or other poten
ignition sources (for example an operating electric heater, hot surfaces);

a warning that if appliances with A2L refrigerants connected via an airfdbct system
one or more rooms are installed in a room with an area less than A, \as determineg
Clause GG.2, that room shall be without continuously operating opep, flames (for exam|
an operating gas appliance) or other potential ignition sources (for example
operating electric heater, hot surfaces). A flame-producing deviceymay be installed in
same space if the device is provided with an effective flame arrest;

for appliances using A2L refrigerants connected via an ,air-duct system to one or m
rooms, a warning with the substance of the following: ZAtxiliary devices which may b

potential ignition source shall not be installed in, the duct work. Examples of sIch

potential ignition sources are hot surfaces withCa temperature exceeding X°C
electric switching devices”;

NOTE X is the maximum allowable surface temperatute 'as defined in 22.117.

for appliances using A2L refrigerants cdpnected via an air duct system to one or m
rooms, a warning that only auxiliary devices approved by the appliance manufacturer
declared suitable with the refrigerantsshall be installed in connecting ductwork. T
manufacturer can list in the instructions all approved auxiliary devices by the manufacty
and model number for use with th&’specific appliance, if those devices have a potentia
become an ignition source.

manufacturer should spetcify other potential continuously operating sources known
se ignition of the refrigerant used.

The appliance shall be-stored so as to prevent mechanical damage from occurring.

DD.3.3 Qualification of workers

Th¢ manuat~shall contain specific information about the required qualification of the workl
pensonnel>xfor maintenance, service and repair operations. Every working procedure f{
affectssafety means shall only be carried out by competent persons according to Annex HH

sly
ial

to
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an
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Examples for such working procedures are:

breaking into the refrigerating circuit;
opening of sealed components;

opening of ventilated enclosures.

DD.4 Information on servicing

DD.4.1 General

The manual shall contain specific information for service personnel according to DD.4.2 to
DD.4.10.
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DD.4.2 Checks to the area
Prior to beginning work on systems containing flammable refrigerants, safety checks are

necessary to ensure that the risk of ignition is minimised. For repair to the refrigerating
system, DD.4.3 to DD.4.7 shall be completed prior to conducting work on the system.

DD.4.3 Work procedure

Work shall be undertaken under a controlled procedure so as to minimise the risk of a
flammable gas or vapour being present while the work is being performed.

DD|.4.4 General work area

Alllmaintenance staff and others working in the local area shall be instructed on the naturg
wo k being carried out Work in confined spaces shaII be av0|ded R e

D
) 59.,

DD.4.5 Checking for presence of refrigerant

The¢ area shall be checked with an appropriate refrigerant detector.prior to and during work| to
engure the technician is aware of potentially toxic or flammable @tmospheres. Ensure that the
leak detection equipment being used is suitable for use with all applicable refrigerants, j.e.
non-sparking, adequately sealed or intrinsically safe.

DD.4.6 Presence of fire extinguisher

If any hot work is to be conducted on the—refrigeration refrigerating equipment or any
asgociated parts, appropriate fire extinguishing-equipment shall be available to hand. Havg a
dryl powder or CO, fire extinguisher adjacent.to-the charging area.

DD[4.7 No ignition sources

No| person carrying out work in_ relation to a—refrigeration refrigerating system which
invplves exposing any pipe work'shall use any sources of ignition in such a manner thqt it
ma(E lead to the risk of fire or-explosion. All possible ignition sources, including cigargtte

smpking, should be kept sufficiently far away from the site of installation, repairing, removjing
and disposal, during whickh’/refrigerant can possibly be released to the surrounding spafce.
Pripr to work taking plaee, the area around the equipment is to be surveyed to make sure that
thefre are no flammable hazards or ignition risks. “No Smoking” signs shall be displayed.

DD.4.8 Ventilated area

Engure that.the area is in the open or that it is adequately ventilated before breaking into the
syqtemsor. conducting any hot work. A degree of ventilation shall continue during the perfod

that the-work is carried out. The ventilation should safely disperse any released refrigerpnt
an prpfprahly expel it pytnrnqlly into the atmasphere

DD.4.9 Checks to the-refrigeration refrigerating equipment

Where electrical components are being changed, they shall be fit for the purpose and to the
correct specification. At all times the manufacturer’s maintenance and service guidelines shall
be followed. If in doubt, consult the manufacturer’s technical department for assistance.

The following checks shall be applied to installations using flammable refrigerants:

— the actual refrigerant charge-size is in accordance with the room size within which the
refrigerant containing parts are installed;

— the ventilation machinery and outlets are operating adequately and are not obstructed;


https://iecnorm.com/api/?name=40b723890e5555ce5f4ee407ba4c23d5

DD

- 68 - IEC 60335-2-40:2018 RLV © |IEC 2018

if an indirect refrigerating circuit is being used, the secondary circuit shall be checked for
the presence of refrigerant;

marking to the equipment continues to be visible and legible. Markings and signs that are
illegible shall be corrected;

refrigeration refrigerating pipe or components are installed in a position where they are
unlikely to be exposed to any substance which may corrode refrigerant containing
components, unless the components are constructed of materials which are inherently
resistant to being corroded or are suitably protected against being so corroded.

.4.10 Checks to electrical devices

Re
cof
ele
car

pa

Inifial safety checks shall include:

DD

DD
fro
abs

tenrlxporary solution shall be used. This shall be reported to the owner of the equipment so| all

bair and maintenance to electrical components shall include initial safety checks :lnd
hponent inspection procedures. If a fault exists that could compromise safety{thén|no
ctrical supply shall be connected to the circuit until it is satisfactorily dealt with&lf the fault
not be corrected immediately but it is necessary to continue operation,~ah adequpte

ties are advised.

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

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

that there is continuity of earth bonding.

.5 Repairs to sealed components

.5.1 During repairs to sealed components, all electrical supplies shall be disconnec}ed
m the equipment being worked upon prior to any removal of sealed covers, etc. If i{ is

pe
of

olutely necessary to have an electrical supply to equipment during servicing, then a
manently operating form of leak-detection shall be located at the most critical point to warn
potentially hazardous situation:

DD|.5.2 Particular attentien.shall be paid to the following to ensure that by working |on
elertrical components, the~Casing is not altered in such a way that the level of protection is
affected. This shall include damage to cables, excessive number of connections, terminals hot

mal

En

En
sef
sha

e to original spé€cification, damage to seals, incorrect fitting of glands, etc.
sure that thétapparatus is mounted securely.

sure _that seals or sealing materials have not degraded to the point that they no lonpger
ve,the purpose of preventing the ingress of flammable atmospheres. Replacement p3rts

INbe in accordance with the manufacturer’s specifications.

DD.6 Repair to intrinsically safe components

Do

not apply any permanent inductive or capacitance loads to the circuit without ensuring that

this will not exceed the permissible voltage and current permitted for the equipment in use.

Intrinsically safe components are the only types that can be worked on while live in the

pre

sence of a flammable atmosphere. The test apparatus shall be at the correct rating.

Replace components only with parts specified by the manufacturer. Other parts may result in

the

ignition of refrigerant in the atmosphere from a leak.
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NOTE The use of silicon sealant can inhibit the effectiveness of some types of leak detection equipment.
Intrinsically safe components do not have to be isolated prior to working on them.

DD.7 Cabling

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

or

of
ipn.
s
on
equliipment shall be set at a percentage of the LFL of the refrigerant and shall be calibrateq to
thel refrigerant employed, and the appropriate~percentage of gas (25 % maximum)| is
confirmed.

Leak detection fluids are also suitable for use with most refrigerants but the use of detergegnts
containing chlorine shall be avoided as the chlorine may react with the refrigerant and corrgde
thel copper pipe-work.

NOTE Examples of leak detection fluids(are
— |bubble method,

— [fluorescent method agents.

If 4 leak is suspected, all naked flames shall be removed/extinguished.

If & leakage of refrigerant is found which requires brazing, all of the refrigerant shall |be

prgcess- Removal of refngerant shaII be accordmg to Clause DD 9

DD.9 Removal and evacuation

When breaking into the refrigerant circuit to make repairs — or for any other purpose -
conventional procedures shall be used. However, for flammable refrigerants it is important
that best practice is followed since flammability is a consideration. The following procedure
shall be adhered to:

e remove refrigerant;

e purge the circuit with inert gas (optional for A2L);

e evacuate (optional for A2L);

e purge-again with inert gas (optional for A2L);

e open the circuit by cutting or brazing.
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The refrigerant charge shall be recovered into the correct recovery cylinders. For appliances
containing flammable refrigerants other than A2L refrigerants, the system shall be “flushed”
purged with oxygen-free nitrogen to render the—unit appliance safe for flammable
refrigerants. This process may need to be repeated several times. Compressed air or oxygen
shall not be used for purging refrigerant systems.

For appliances containing flammable refrigerants, other than A2L refrigerants, refrigerants
flushing purging shall be achieved by breaking the vacuum in the system with oxygen-free
nitrogen and continuing to fill until the working pressure is achieved, then venting to
atmosphere, and finally pulling down to a vacuum. This process shall be repeated until no
refr ; it - ; = ; ; —the
syqdtem shall be vented down to atmospheric pressure to enable work to take place=lT}is
ration is absolutely vital if brazing operations on the pipe-work are to take place.

Ensure that the outlet for the vacuum pump is not close to any potential ignition sourges
and that ventilation is available.

DD0.10 Charging procedures

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

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

e |[Cylinders shall be kept-upright in an appropriatepdsition according to the instructions.

e |Ensure that the—refrigeration refrigerating ‘system is earthed prior to charging the
system with refrigerant.

o |Label the system when charging is complete (if not already).
o |Extreme care shall be taken not to overfill the-refrigeration refrigerating system.

Pripr to recharging the system, it shall be pressure-tested with the appropriate purging gas.
The¢ system shall be leak-tested(on completion of charging but prior to commissioning] A
follow up leak test shall be carried out prior to leaving the site.

DO.11 Decommissioning

Before carrying ot this procedure, it is essential that the technician is completely familiar with
thel equipment_and all its detail. It is recommended good practice that all refrigerants pre
recovered safely. Prior to the task being carried out, an oil and refrigerant sample shall|be
taken in case analysis is required prior to re-use of-reclaimed recovered refrigerant. I{ is
esgentialithat electrical power is available before the task is commenced.

a) | Become familiar with the equipment and its operation.

b) Isolate system electrically.
c) Before attempting the procedure, ensure that:

e mechanical handling equipment is available, if required, for handling refrigerant
cylinders;

o all personal protective equipment is available and being used correctly;

e the recovery process is supervised at all times by a competent person;

e recovery equipment and cylinders conform to the appropriate standards.
d) Pump down refrigerant system, if possible.

e) If a vacuum is not possible, make a manifold so that refrigerant can be removed from
various parts of the system.
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f)
9)
h)
i)
)

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

Start the recovery machine and operate in accordance with-manufacturer's instructions.
Do not overfill cylinders (no more than 80 % volume liquid charge).

Do not exceed the maximum working pressure of the cylinder, even temporarily.

When the cylinders have been filled correctly and the process completed, make sure that

the cylinders and the equipment are removed from site promptly and all isolation valves
the equipment are closed off.

on

k) Recovered refrigerant shall not be charged into another—refrigeration refrigerating

DD

Equipment shall be labelled stating that it has been de-commissioned andy emptied
igerant. The label shall be dated and signed. For appliances containing flammaple

ref

system-unless-it-has-beencleanedandchecked—r—m ———

.12 Labelling

of

refrigerants, ensure that there are labels on the equipment stating the équipment contgins

flammable refrigerant.

DD

WH

recommended good practice that all refrigerants are remoyved safely.

WH
cyl
syq
ref
ref

valyves in good working order. Empty recovery cylinders are evacuated and, if possible, coo
beflore recovery occurs.

The¢ recovery equipment shall belin good working order with a set of instructions concern

the)
ref
cal

complete with leak-freexdisconnect couplings and in good condition. Before using the recov
malchine, check that-it\s in satisfactory working order, has been properly maintained and

any
ref

The recovered refrigerant shall be returned to the refrigerant supplier in the correct recoy

cyl

unirs and especially not in cylinders.

.13 Recovery

en removing refrigerant from a system, either for sefyicing or decommissioning, it

nders are employed. Ensure that the correct/niumber of cylinders for holding the tc

igerant and labelled for that refrigerant.<(i.e. special cylinders for the recovery
igerant). Cylinders shall be complete with pressure-relief valve and associated shut

equipment that is at hanhd- and shall be suitable for the recovery of all appropri
igerants including, when“applicable, flammable refrigerants. In addition, a set
brated weighing scales/shall be available and in good working order. Hoses shall

associated €lectrical components are sealed to prevent ignition in the event o
igerant release. Consult manufacturer if in doubt.

nder; and the relevant waste transfer note arranged. Do not mix refrigerants in recoy,

en transferring refrigerant into cylinders, ensure/that only appropriate refrigerant recovgry

tal

tem charge is available. All cylinders to be used are designated for the recovefed

of
off
led

ing
te
of
be
ery
hat
a

ery
ery

If compressors or compressor oils are to be removed, ensure that they have been evacuated
to an acceptable level to make certain that flammable refrigerant does not remain within the
lubricant. The evacuation process shall be carried out prior to returning the compressor to the
suppliers. Only electric heating to the compressor body shall be employed to accelerate this
process. When oil is drained from a system, it shall be carried out safely.
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Annex EE
(normative)

Pressure tests

EE.1 General

All refrigerating system parts shall withstand the maximum allowable pressure expected in
normal operation, abnormal operation, and standstill

A dompressor tested for compliance with IEC 60335-2-34 need not be additionally tested:
Cofnpliance is checked by the following tests.

For all tests of Clause 21, if the refrigerant is a blend, the test pressure\of’ EE.4.2 shall|be
calried out at the highest pressure under the specified temperature.

The test value that is the maximum of Clauses EE.2, EE.3 or EE.4 Shall be used for the tesf of
EE|4.2, respectively, for the high side and the low side components’

EE.2 Pressure test value determined under testing-carried out in Clause 11

A refrigerating system component that is expesed to pressure shall be subjected| to
mejasurement of the maximum allowable pressure” developed in the refrigerating system
when tested under the conditions specified in Clause 11.

The¢ pressure test value shall be at leastithree times the maximum allowable pressure
deyeloped during operation under Clause 11.

EH.3 Pressure test value determined under testing carried out in Clause 19

A refrigerating system ,component that is exposed to pressure shall be subjected| to
mejasurement of the maximum allowable pressure developed in the refrigerating system
when tested under the ‘conditions specified in Clause 19.

The¢ pressure test_value shall be at least three times the maximum allowable pressure
deyeloped during*abnormal operation (see Clause 19).

EE.4 Pressure test value determined under testing carried out under standsti
conditions

EE.4.1 In order to determine the standstill pressure, the appliance shall be soaked in the
highest operating temperature specified by the manufacturer for 1 h with power off.

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

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

Pressure gauges and control mechanisms need not be subjected to the test, provided the
parts meet the requirements of the component.
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EE.4.2 The pressure test shall be carried out on three samples of each component. The test
samples are filled with a liquid, such as water, to exclude air and are connected in a hydraulic
pump system. The pressure is raised gradually until the required test pressure is reached.
The pressure is maintained for at least 1 min, during which time the sample shall not leak.

Where gaskets are employed for sealing parts under pressure, leakage at gaskets is
acceptable, provided the leakage only occurs at a value greater than 120 % of the maximum
allowable pressure and the test pressure is still reached for the specified time. Additional
sealing measures, such as an “O” ring, for pressure testing may be provided.

EE.5 Fatigue test option for Clause EE.1 and EE.4.2

EE|5.1 The components shall be subjected to a test at 66,7 % of the test presspre
defermined by Clauses EE.2, EE.3 or EE.4, provided the components comply with-the fatigue
tesf in Clause EE.5. This test is conducted on a separate sample.

EE|5.2 Three samples of each refrigerant-containing part shall bectested at the cyglic
pressure values specified in EE.5.7 and EE.5.8 for the number of cycles specified in EE.§.6,
as described in EE.5.4.

EE|5.3 The samples shall be considered to comply with EE.5:5 on completion of the test and
if they do not rupture, burst, or leak.

EE|5.4 The test samples shall be filled with fluid, .and’ shall be connected to a pressyre-
driying source. The pressure shall be raised and lowered between the upper and lower cyglic
valpes at a rate specified by the manufacturer. The pressure shall reach the specified upper
ani lower values during each cycle. The shapevof the pressure cycle shall be such that the
upper and lower pressure values shall be maintained for at least 0,1 s.

NOTE For safety purposes, it is suggested that a“non-compressible fluid is used for the test. The fluid fills|the
sanjple completely to prevent any significantly semaining gas.

of Clause 11 are less than or equal to 125 °C for copper or aluminium, or 200 °C for steel, fthe
test temperature of the component part or assembly shall be at least 20 °C. If the continugus
opg¢rating temperature of the:component exceeds 125 °C for copper or aluminium, or 200|°C
for|steel, the test temperature of the parts or assemblies that are at these temperatures, and
subjjected to the pressure, shall be at least 25 °C greater than the temperature of the part
mejasured during the_fest of Clause 11 for copper or aluminium and 60 °C higher for steel. fFor
othler materials,, the effects of temperature on the material fatigue characteristics shall|be
evaluated by.ecenducting the test at the higher temperatures and considering the material
characteristics at the higher temperatures.

If the operating temperatures of the appliance under the conditions of steady state operalon

EE|5.5\_The pressure for the first cycle shall be the maximum evaporating pressure for Iow-
prgssure side components or the maximum condensing pressure for the high-pressure sjde
components.

EE.5.6 The total number of cycles shall be 250 000. The test pressures shall be determined
by EE.5.7 (except the first and last cycles as noted in EE.5.5 and EE.5.8).

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

a) For components subject to high side pressures, the upper pressure value shall not be less
than the saturated vapour pressure of the refrigerant at 50 °C and the lower pressure
value shall not be greater than the saturated vapour pressure of the refrigerant at 5 °C.
For hot water heat pumps, the upper pressure shall not be less than 80 % of the
maximum allowable pressure under the conditions of Clause 11.
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b) For components subjected to only low side pressures, the upper pressure value shall be
not less than the saturated vapour pressure of the refrigerant at 30 °C and the lower
pressure value shall be between 0 bar and the greater of 4,0 bar or the saturated vapour
pressure of the refrigerant at —13 °C.

EE.5.8 For the final test cycle, the test pressure shall be increased to two times the
minimum upper pressure specified in EE.5.7.

NOTE The objective is to avoid a test value that is a negative pressure but to require a lower pressure value of
the saturated vapour pressure at —13 °C or 4,0 bar, whichever is greater.
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Annex FF
(normative)

Leak simulation tests

FF.1 General

A leakage of refrigerant is simulated at the most critical point in the—refrigeration

. - . (o v iniect
igerant vapour through a suitable capillary tube at that point. A critical point is a joint.ih the
igerant system tubing, a bend of more than 90°, or other point judged to be a weak point in
thel refrigerant containing system due to the thickness of the metal, exposure to“damape,
shgrpness of a bend or the manufacturing process. A quantity of refrigerant leakedtis equal to
thel rated refrigerant charge-amount or the amount that will leak as determingd)by test. The |
refrigerant is injected at the most critical point and the most unfavourable direction at ambigent
tenpperature (20 °C to —25 °C). Where LFL is referenced in this annex, the|kFL shall be taken ‘

at fhe nominal composition as specified in ISO 817.

FFl2 Test methods

FF)2.1 The appliance is modified by introducing a simulated’leak through a capillary tupe.
The leak rate shall be maintained at 25 % + 5 % of the-total'appliance refrigerant charge in 1 |

FF|2.2 During this test, the appliance is switched<off or operated under normal operation at
ratpd voltage, whichever gives the most unfavourable result unless a prepurge is activa'ted
pripr to energizing any loads, in which case the test shall be conducted with the appliapce
opegrating. During a test where the applianc€’ is operating, refrigerant gas injection is started
at fhe same time as the appliance is switched on.

FF{2.3 I a blend refrigerant is-used that can fractionate, the test is carried out using the

veepetfeaetienatod feprmadetion S bee tne comellect velae of Lol fevecs fecnanble g
defined-in-ANSHASHRAE34-2804- For refrigerant blends, the test shall be carried out usjng
thel nominal composition as-'defined in ISO 817.

regsonable range._ It is acceptable to use liquid phase of the blend extracted from the bottle
theln evaporated. 'Gas phase release with the pressure regulator from a large mixed gas tank
is the best method, but care has to be taken to avoid any condensation occurring in the
vegsel.

Ifﬂa zeotropic blend«ishused, the test is conducted maintaining the composition within a

FFl2.4( The test is conducted in a room that is draft free and of sufficient size to conduct the
test.

The minimum volume (V) is:

V=(15xm,)/LFL (FF.1)
where
"4 is the minimum volume in m3 with a ceiling height not less than 2,2 m;
m. is the refrigerant charge-mass in kg;

LFL is the lower-flammable flammability limit in kg/m3-from-AnnexBB.

The quantity of gas injected shall be measured with acceptable accuracy. Weighing the bottle
is required.
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Care shall be taken that the installation of the capillary tube does not unduly influence the
results of the test and that the structure of the appliance does not unduly influence the results
of the test.

The instrument used for monitoring the refrigerant gas concentration shall have a fast
response to the gas concentration, typically 2 s to 3 s and shall be located so as to not unduly
influence the results of the test.

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

FF)2.5 The measured concentration of refrigerant gas surrounding the component shall hot
exgeed 25 % of the LFL of the refrigerant gas, and shall not exceed 15 % of the LFL of the
reffigerant gas for a time period of 5 min or the duration of the test if less than § min durjing
and after the amount has been injected. The measured concentration of refrigerant gas
surrounding a component that will not function during the prepurge time may-exceed the 28 %
of the LFL during the prepurge time. The LFL is as specified in Annex BByfor the refrigerpnt
used.
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Symbol m. denotes the refrigerant charge of a single refrigerating system. Where multiple
refrigerating systems are servicing the same space, the refrigerating system with the
largest refrigerant charge shall be used.

Where the parameters lower flammability limit (LFL) and molecular weight (M) are
referenced in Annex GG, the values used shall be based on WCF — Worst Case Formulation
as defined in ISO 817.

NOTE 1 Table GG.1 is provided as guidance when applying Annex GG.

NO SValiaVd-EENN o Jay=" At eI I I~ - S c T E ST Vel ec Pt T === I aVe I =T J=Wt S o V=Wl SaVald=Voar=Va! SR —e+ZeS a2 olate fo
increpasing refrigerant charge and the type of ventilation permitted or required for the room that avoid reac%} the
lower flammability limit, if the entire refrigerant charge is released and mixed with the room air. ThesQ)é Llas
governing the refrigerant charge are based on a consideration of non-uniform mixing, if the refrigera eagvier
or lighter than air. cb
NOTE 3 For the LFL of a refrigerant not included in Annex BB, it is referred to ISO 817. If Q.FL is also|not
listgd in ISO 817, the method to determine the LFL of a blend refrigerant is defined in ISO 817,
NOTE 4 Determine the column for indoor or outdoor application. The requirem tsb%re identified in [the
appfopriate box and the product and installation requirements are identified. P
NOTE 5 The requirements applicable to a higher refrigerant charge are permittngc} each range in Table GG}1.
Table GG.1 — Outline of Annex GG (in&;fﬁative)
Z
Direct system 2 &%/
N\
Indoor space O
{<
Refrigerant ) Refrigerant Q Indirect system P
charge Refrigerant | charge, room Q Outdoors
charge and area and Additionakyentilation
room area additional &\)
requirements QJ
M, < m, No room size res ?&)n
Ny
myf<m <2x A‘\Q,
m
' Not allowed GG.7y Not allowed
(jon-fixed N\ ‘ No room size
appliance) \]7 No room size restriction,
- restriction
NG8G.2.2, GG.6
my|<m_ < m, GG.2.1 , GG.9°, GG.3, GG.8% GG.10%4
o c,d
(\\ GG.10
oy | GG.9, ‘ od
my|< m, < mg Not ed GG 1004 GG.3, GG.8% GG.10%
n, > m, Q§\ Beyond the scope of this standard. National standards apply
a8 Direct s means a refrigerating system in which a single rupture of the refrigerant circuit results |n a
'efrig& release to a space, irrespective of the location of the refrigerant circuit.
b
eak

n@ system means a refrigerating system in which a single rupture of the refrigerant circuit does not
nN n indoor space, irrespective of the location of the refrigerant circuit.

These clauses are only applicable to appliances with A2L refrigerant.

Refrigerant charge is limited to m; <m_ <4 x m,.

GG.1.2 Determination of the case applicable

Determine the case applicable based on the relationship of the refrigerant charge (m_.) and

my

, My, ms, defined as follows:

my =4 x LFL (GG.1)
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m, =26 x LFL (GG.2)

ms =130 x LFL (GG.3)

where LFL is the lower flammability limit in kg/m3 for the refrigerant used.

For A2L refrigerants, m,, m,, m5 is defined as follows:

wh

If 4

charge (m.) refers to the refrigerating system with the Iarg@; charge serving the sa

sp4

GG

Fo
alld

Th{
thel

Sp
coI

Fo

pattition walls which are ng;Pngher than 1,6 m shall be considered a single space.

Fo

befween the spac€g can be considered a single room when determining compliance to A,;

thel

=6+t t6G.4)
A%
my =52 x LFL CbQTGG .5)
N
>
m3z =260 x LFL Q (Gg.6)
D

bre LFL is the lower flammable limit in kg/m3 for the refrigerant us&)(ﬂ;

n appliance with A2L refrigerant has more than one refrig |ng system, refrigerant

ce. Q/

the purpose of determination of room area when used to calculate the maxim
wable refrigerant charge (m,,,) in an unvew ted space, the following shall apply.

O

e room area (A) shall be defined as the rggm area enclosed by the projection to the floo
walls, partitions and doors of the spao&w which the appliance is installed.

hces connected by only drop 3 ings, ductwork, or similar connections shall not
sidered a single space. \O

units mounted higher 1,6 m, and in compliance with GG.2.2, spaces divided

fixed applian@rooms on the same floor and connected by an open passage\

passagew@wmplies with all of the following.

It is @&nent opening.
It ektehds to the floor.

.1.3 Determination of unventilated room area foréﬁapliances using A2L refrigerangs

me

of

be

by

ay
, if

I@intended for peaple to walk through

For fixed appliances, the area of the adjacent rooms, on the same floor, connected

permanent opening in the walls and/or doors between occupied spaces,

between the wall and the floor, can be considered a single room when determin
compliance to 4,;,, provided all of the following are met.

The space shall have appropriate openings according to GG.1.4.

by

including gaps

ing

The minimum opening area for natural ventilation Anv,,, shall not be less than the

following:

Anv i, =

Mg - Mmax A N M
LFL x104

gxm,.. M-29 (GG.7)
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ted

where

Anvin is the minimum opening for natural ventilation in m?;

m. is the actual refrigerant charge of refrigerant in the system in kg;

Mmax is the allowable maximum refrigerant charge in the system in kg, calcula

according to Clause GG.2 or m,, whichever is lower;

LFL is the lower flammability limit in kg/m3;

A is the room area in m2;

M is the molar mass of the refrigerant

g is the gravity acceleration of 9,81 m/s2; A

29 is the average molar mass of air in kg. Q}’
The equation is not applicable for refrigerants with a molar mass less than 42, a%'th@ equafion
is hased on the prin_ciple that the d_en_sity of the gases generates sufficient drjtV[/ force to
sugcessfully used with natural ventilation. VQ

4

G{3.1.4 Opening conditions for connected rooms and natural vel(gafion
WHen the openings for connected rooms or natural ventilation@nr.)s required, the follow

colj

NO
arrg

GG

Fhi

ditions shall be applied.

The area of any openings above 300 mm from th(\ﬁzor shall not be considered
determining compliance with Anv,,.

At least 50 % of the required opening area Anv,,. %all be below 200 mm from the floor

The bottom of the lowest openings shall not tthgher than the point of release when
unit is installed and not more than 100 m f\«‘@'n the floor.

Openings are permanent openings whichzgannot be closed.

The height of the openings betwee&’fhe wall and floor which connect the rooms are
less than 20 mm. )

\)
provided. The total size of the second opening shall

A second higher opening sha’&f
be less than 50 % of minimuf-opening area for Anv,,;, and shall be at least 1,5 m ab
the floor. .
W
[E The requirement for ‘tlg)second opening can be met by drop ceilings, ventilation ducts, or sin

ngements that provide@akflow path between the connected rooms.

.2 Requiren@;@s for charge limits in unventilated areas

be

ing

the

hot

hot
bve

ilar
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A = MI(2.5 « (LFLY (—57&4')4@#}@)-)‘2‘

non

Se

Fo

Fo
wit

Fo

Th

.2.1 General Q

use GG.2 is applicable for appliances with aQefrlgerant charge m; < m.<m, and
h-fixed factory sealed single packag \%lts with a refrigerant charge of mj

<2 xmy:
¥
b Figure GG.1. N\
\Q)
non-fixed factory sealeq\tosmgle package units with a refrigerant charge
<mg<2xmy,the requwe nts of Clause GG.7 apply.

systems using A2L r&dgerants with a refrigerant charge of my < m_, < m3 that com
h the conditions |n§\125 the requirements of Clause GG.10 can apply.

other appl@&} with a refrigerant charge of my < mg < m,:

P maxin&refrigerant charge in a room shall be in accordance with the following:

\<</C’)nmax = 2,5 x (LFL)®%) x hy x (A)12, not to exceed m,,,,, = SF x LFL x hy x A (GQ

or
(kg

the required minimum floor area A, to install an appliance with refrigerant charge
) shall be in accordance with following:

of

ply

8)

me

Amin = (Mg 1 (2,5 x (LFL)(5/4) x hg)) 2, not less than A, = m, / (SF x LFL x hg) (GG.9)

where
Myax IS the allowable maximum refrigerant charge in a room, in kg;
m. is the refrigerant charge in appliance, in kg;

is the required minimum room area, in m2;
is the room area, in m2;
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LFL is the lower flammability limit, in kg/m3;

SF
ho

is a safety factor with a value of 0,75;

is the release height, the vertical distance in metres from the floor to the point of
release when the appliance is installed (see Figure GG.5).

hg = (hinst+hyre)) Or 0,6 m, whichever is higher.

higl is the release offset in metres from the bottom of the appliance to the point of
release (see Figure GG.5). Cumulative openings smaller than 5 cm?2 and openings
with a single dimension of not more than 0,1 mm are not considered as openings
where leaking refrigerant can escape. Openings for routing of wires and tubing which
are not sealed openings shall include the total area of the opening {V} put
consideration of the area occupied by the tubing or wire.
hinds is the installed height in metres of the unit (see Figure GG.5). Qr\cb
Reference installed heights are given below: Qq/
hinst = 0,0 m for portable and floor mounted; (vb‘
/
hinst = 1,0 m for window mounted,; 0§0
hihst = 1,8 m for wall mounted; Qrb

If

given by the manufacturer. An appliance may hav

ingtalled height, then in addition A,;, and my,, for t§§ teference installed height have to|be

inst ~ Q)

hi,«t = 2,2 m for ceiling mounted.

inst

he minimum installed height given by the manufa t\g/r is higher than the referefce

ultiple reference installed heights] In

thig case, A, and m,, calculations shall be p Q d for all applicable reference installed
heights. \\

QO
Foll appliances serving one or more room h an air duct system, the lowest opening of fhe
dugd

5 ¢

than 0,6 m. A

Sp4d
cor
cor
Am
ac(

NO
GG
GG

Inc|

M2, at the lowest position to the s , shall be used for hy. However, hj shall not be I¢ss
min Shall be calculat s a function of the opening heights of the duct to the
ces and the refrigerant ch,§ge for the spaces where leaked refrigerant may flow [to,
sidering where the unit is ed. A, shall be calculated for the spaces where a duct is
nected or an indoor un\ Iocated If all spaces have room area more than respec}ive

t connection to each conditioned sgés or any opening of the indoor unit greater than

o no further measure(is'required. If any room area of spaces is below A, measufes
ording to Clause GG.8.or GG.9 shall be provided for appliances using A2L refrigerantsj

[E This formula '{papplicable for refrigerants lighter than 42 kg/kmol.
2.2 Ap@ces using A2L refrigerants with incorporated circulation airflow

2.2, Qeneral
(S

o@gted circulation airflow applies to fixed appliances only.

When the fan incorporated to an appliance is continuously operated or operation is initiated

by

a refrigerant detection system with a sufficient circulation airflow rate (see also

Table GG.2), the maximum refrigerant charge can be increased or minimum room area can

be

reduced according to the following:

The maximum refrigerant charge in a room shall be in accordance with the following:

Moy = 0,75 x LFL x h., x A (GG.10)

max

or the required minimum room area A, of installed appliance with refrigerant charge m_

(kg

) shall be in accordance with following;
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Amin = m/(0,75 x LFL x h.,) (GG.11)
where
Mnax 18 the allowable maximum refrigerant charge in the system in kg;
me is the actual refrigerant charge in the system in kg;

Anin i the required minimum room area in m2;
hey is the estimate reaching height of airflow in m;
A is the room area in m2;
LF[— 15 the Tower flammability Tmit In Kg/m-e. Q
Table GG.2 — Circulation airflow Q}’
O~
Appliances Airflow direction &° Airflow Estimated Q'a\mng height
©) Minimum Minimum airflow - P
velocity? rate b‘Q (m)
3/h ’
v (m¥/h) v
(m/s) [
All Downwards N
S 2
-90° 9 <0° c)
Ingtalled with 1 30 x m@_—L
loyer edge of Upwards s\
airlinlet within i i (@) h, + hy
0,2 m from the 0°<¢p=90 Q
floor AO
2 |s the air delivery height in upper side in m. \\\<
hy |s the dynamic reaching height of airflow in m. \>

@ WVelocity shall be calculated as airflow divided @Q nominal face area of the outlet. The grill area shall nof be

Heducted.
N

b h., shall not exceed 2,2 m. A‘\Q)
¢ Bee Figure GG.6 for examples. A

O%}d |1+ 235 « 00183 xv2 xsin? ) (GG.f12)
LFL[1 : 1’2]+o,05

whegre O

v '(tje circulation airflow velocity in m/s;

LFL is the lower flammability limit in kg/m3;
p is the gas density of the refrigerant at atmospheric pressure and 25 °C in kg/m3.

See Figure GG.6.

GG.2.2.2 Continuous circulation airflow

The fan shall run continuously, other than for short periods for maintenance and service. The
airflow shall be detected continuously or monitored continuously. Within 10 s in the event that
the airflow is reduced, the following actions shall be taken:

e Disable the compressor operation.
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Warn user that airflow is reduced.

Compliance is checked by inspection.

GG.2.2.3 Circulation airflow activated by a refrigerant detection system

If
ta

a refrigerant detection system is activated per Annex LL, the following actions shall be
ken and continue for at least 5 min after the refrigerant detection system has reset:

The fan shall be switched on.

Disable the compressor operation unless the compressor operation reduces the leak rpte
or the total amount released to the indoor space.

WHere a remote refrigerant detection system is used in a room with multiple units,, all of the
deflection system activated safety measures shall be applied to all units in the ro@m which rely

on [the remote refrigerant detection system.

Cofnpliance is checked by inspection.

G

G.3 Requirements for charge limits in areas with mechanical ventilation

NoFE Clause GG.3 is applicable for appliances with a refrigerant charge-amount of my {-M

Seg¢ Figure GG.2.

M

M

< ms.

echanical ventilation applies to fixed appliances only.

echanical ventilation occurs when the @ppliance enclosure or the room is provided with a

ventilating system that, in the event ofia leak, is intended to vent refrigerant into an afea
where there is not a potential ignition source and the gas can be readily dispersed. The

en¢losure and meets the requirements of Clause GG.4 or is intended to be installed in a rojom

th

G

apj:liance enclosure shall have a yentilation system that produces airflow within the appliafpce

meets the requirements, of \Clause GG.5.

G.4 Requirements:for mechanical ventilation within the appliance enclosure

The refrigerating circuit is provided with a separate enclosure that does not-communicate-ith

al

lgw flow from\inside the enclosure to the room. The appliance enclosure shall have a

venptilation system that produces airflow from the appliance interior to the outside through a
ventilation\shaft. The manufacturer shall specify the ventilation shaft width and height, fhe

m

aximum~length and number of bends.-The-appliance-shall-provide forairflow-betweenthe

Feem—and—the—mteﬁmpef—the—app%nee—enetes% The negative pressure measurement in fthe

in

hall
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Qmin = S x 15 (24,5 x m /M) (with a minimum of 2 m3/h) (GG.13)
where
S is a safety factor of 4;
M is the molar mass of refrigerant in g/mol;

Qumin is the minimum required volume flow of the ventilation in m3/h;

m is the refrigerant charge;

[}
24,5 is the gas constant in I/mol;

15 IS the conversion from per minute to per hour with 4 min scenario.

NOTE 1 The constant 15 above is based on the assumptions used for the charge size formulas, i.e. releasing|the
full fefrigerant charge-amount within 4 min.

NOTE 2 For blends, the molar mass is the mole fraction weighted average of the molat\masses of|the
conjponents.

Conpliance for the appliance ventilation system is checked by the following/tests.

The appliance shall be installed in accordance with the-manufactdrer’s instructions and fhe
ventilation shaft shall not exceed the maximum length and number-of bends specified by the
mapufacturer.

The room shall be at least 10 times the volume of the appliance and with sufficient makefup
air|to replace any air exhausted during the test. The @jr pressure differential is measufed
belween the interior of the appliance enclosure and the room. The airflow rate shall |be
mejasured at the outside end of the ventilation shaft,

Vehntilation shall be to the outside or to a roomwith a minimum volume as specified under fhe
unventilated area case.

The airflow is detected continuously.ormonitored continuously and the appliance or the mqtor
compressor is switched off within 103 in the event that the airflow is reduced below Q,,;,,

or

The ventilation is switched on by a refrigerant-gas-sensor detection system before 25 % of the
LFL (lower-flammabie flammability limit) is obtained. The sensor shall be suitably locafed
considering the density of the refrigerant and periodically proved in accordance to fhe
mapufacturer’s nstructions. The airflow is periodically checked and detected and fhe
appliance or thesmotor compressor is switched off within 10 s in the event that the airflow is

shall meet the requirements of Clause 5 of ISO 5149-3:2014.

GG.6 Requirements forrefrigeration refrigerating systems employing secondary
heat exchangers

If a flammable refrigerant is used and the system contains a secondary heat exchanger, the
heat exchanger shall not allow the release of refrigerant into areas served by the secondary
heat exchanger fluid if these areas are covered by Annex GG. The following may be
considered to comply with this requirement:
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an open loop secondary system vented to the outside; or

an automatic air/refrigerant separator and pressure relief valve is placed in the secondary
circuit on the outlet pipe from the evaporator or the condenser. The air/refrigerant
separator and pressure relief valve is at a high level relative to the outlet of the heat

exchanger where leaked refrigerant may accumulate. The pressure relief valve shall have
a flow rating rated to discharge the refrigerant that can be released through the hpat
exchanger. The air/refrigerant separator and pressure relief valve shall discharge the
refrigerant into a space compliant with the charge limitations in Annex GGCor to fhe
outside; or

a double wall heat exchanger, or

a refrigerant system where the pressure of the secondary circuit is always greater than the
pressure of the primary circuit in the area of contact, or

the bursting of the secondary heat exchanger is avoided by

1) the use of a freezing protection device (testing of which 'iS)described in item 2) belpw)
which considers

o fluid freezing point;
e distribution through the heat exchanger;
e glide of the evaporating refrigerant;

e service procedures that could lead\to freeze damage, for example adding]| or
removing the refrigerant in liquid phase from a heat exchanger containing standfing
water;

2) specifying requirements for specific properties of the secondary heat exchanger fluid
to prevent corrosion, including:

e water: the manufacturép shall specify in the installation manual the water qudlity
necessary for the spécified heat exchanger;

e brine: the manufacturer shall specify in the installation manual the type of brine and
its permitted concCentration range for which the heat exchanger is suitable.

appliance whosé heat exchangers may be damaged as a result of freezing (i.e. watef to
fer heat pumps, water to air heat pumps or chillers) shall be tested as follows:

The appliance shall be allowed to run under stable conditions. The volume flow throdygh
the evaporator shall be monitored.

The circulation pump will be switched off.

The freezing protection device shall switch off the compressor.

After 1 min, the circulation pump will be switched on again and the compressor will restart.
The procedures of items b) and d) shall be repeated 10 times.

After 10 repetitions, the volume flow through the evaporator shall not be lower than the
flow measured in item a). Allowance for the measurement tolerance has to be taken into
account.

The appliance shall be tested with the minimum water flow at the rated voltage and
frequency under the following temperature conditions.

e The water outlet is set just above the lowest cut out (taking into account tolerances) of
the safety devices for protection against freezing of the evaporator.

e The condenser side is set so as to get the lowest condensation temperature within the
normal operation range.
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The test equipment shall be set so that there is no automatic adjustment of the water
flow on the evaporator side.

The appliance shall operate continuously for a period of 6 h. During 6 h, none of the
following conditions, indicating the start of freezing, shall appear:

1) the water flow on the evaporator side will not drop more than 5 % compared to the
initial water flow;

2) the evaporating temperature will not drop more than 2 K;

3) the temperature difference between inlet and outlet water temperature of the

evaporator will not drop more than 30 % compared to the initial temperature

66.7_Additional :

difference.

The appliance shall then be tested with a maximum water flow under the conditions descrihed

in ifem

GG.7

GGQ.7.1

9)-

Non fixed factory sealed single package units with améfrigerant charge
amount-of my<Mm_ <2 x m,

Determination of refrigerant charge

For non-fixed factory sealed single package units (i.econe functional unit in one enclosyre)
with a refrigerant charge-amount- of my <M m, < 2% m,, the maximum refrigerant charge |

in @ room shall be in accordance with the following:

or fhe required minimum floor area, A ;5. to install an appliance with refrigerant charge-M|m_
shgll be in accordance with the following:

m_..=0,25%A x LFL x 2,2 (GG.f14)

max

Amin = M m (0,25 x LFL x 2,2) (GG.[15)
where
Mmax is the allowable:maximum refrigerant charge in a room in kg;
M . is the refrigerant charge-amount in the appliance in kg;
Anl,  is the required minimum room area in m?;
A is the\room area in m2;
LFL js‘the lower flammability limit in kg/m3, as referred in Annex BB;
2,2 is the minimum ceiling height employed in metres (m);
0,25 is a safety factor.

The appliance can be placed at any height above the floor.

When the appliance is switched on, a fan shall operate continuously supplying a minimum

airflow

as under normal steady state conditions, even when the compressor is switched off by

the thermostat.

Compliance is checked by inspection.
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GG.7.2 Mechanical requirements

GG.7.2.1 General

The appliance shall withstand the effects of dropping and vibration during transport and
normal use without leaking refrigerant.

The appliance is subjected to the tests of GG.7.2.2 to GG.7.2.5. There shall be no refrigerant
leakage.
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b use of detection equipment having an equivalent sensitivity of 3 g/year of refrigerant spall

eal no leaks.

b tests of GG.7.2.2, GG.7.2.3 and GG.7.2.4 may be carried out on the appliance char¢
h a non-flammable refrigerant or a non-hazardous gas.

: e o .

.7.2.2 Random vibration test

e appliance is tested in its final packaging for transpofland shall withstand a rand
ration test for 180 min according to ASTM-BD-—4728-81 D 4728-06. The power spec

density profiles to be applied are those specified, in Figure X1.1 and Table X1.1

AS

GG

nu
ha

Th
Ta

TM-D-4728-04:2004 D 4728-06:2012 for truck trafsportation.

.7.2.3 Drop test with packaging

ed

ral
of

ing

ber of drops on a horizontal hardwood board 20 mm thick placed on a concrete or simjlar

Thf\ appliance is tested in its final packaging for transport and shall withstand the follow
d

surface:

one with the appliance held upright;

one for each of the four edges of the bottom side, with the bottom side forming an angle
about 30° to the horizontal.

b drop height depends on the weight of the appliance according to the follow
ple GG.3:

Table GG.3 — Appliance with packaging

of

ing

Appliance weight Drop height

kg cm

<10 80

>10 and < 20 60

> 20 and < 30 50

> 30 and < 40 40

> 40 and < 50 30

> 50 20

GG.7.2.4 Drop test without packaging

The tests of GG.7.2.3 are repeated on the appliance without its packaging and with the drop
height according to the following Table GG.4:
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Table GG.4 — Appliance without packaging

Appliance weight Drop height
kg cm
<10 20
> 10 and < 20 17
> 20 and < 30 15
> 30 and < 40 12
> 40 10
GG.7.2.5 Test after installation
The¢ appliance is installed in accordance with the installation instructions. Ityis supplied| at
ra:Fd voltage or at the upper limit of the rated voltage range and operatéd at ambient

te

Th
of 1

Th

GG

Thi

perature.

he compressor running for 10 min minimum followed by a rest period of 5 min minimum.
s test may be made on a separate sample.

.7.3 Vibration test

the| piping connected to the compressor.

Compliance is checked by the following test:

The appliance is installed in accordance with the installation instructions. It is supplied
rated voltage or at the upper limit of the rated voltage range and operated at ambi
temperature.

The supply frequency is ihcreased in steps of 1 Hz between-0;8 0,9 times and-1;2 1,1 tin

the

Th
inc|

NO
arrg
the
valy

rated frequency.

b vibration amplitude is measured at critical points in the piping. There shall be no sudq
rease of the amplitude when increasing the supply frequency within the specified range.

[E 1 The_vibration amplitude can be measured, for example, by sliding an arrow gauge along the piping.
w gauge-is an isosceles triangle with a height equal to 10 times the base (see Figure GG.3) and is held agg
piping with the arrow axis perpendicular to the direction of the vibration to be measured. The amplitude is

b appliance shall be constructed so that its operation does not cause resonance pointg i

b appliance is operated-in-eyelesftor10-days{240-h) for 960 cycles; each cycle consisting

at
ent

es

len

The
inst
the

e of A (see Figure GG.4) divided by 10.

NOTE 2 Critical points are those with a larger vibration amplitude.

Thi

s test may be made on a separate sample.
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L= A Fleef—zaltea
Category kgim3 m il
4 7 19 15 20 30 50
R290 0,038
2.2 ﬂ‘_’LR Q.24 D’_’)_Q 0.38 o444 ﬂ‘j_’L .
0.6 068 | 09 | 408 | 132 | 15 | 187 | ot
10 114 1,51 1,80 2.20 254 312 ado
32 0,306 o
18 205 | 271 | 324 | 397 | a5 | s84CF| 7
22 250 331 3.96 485 5.60 \,% 8. ds
0 009 | o012 | o1 | o047 | oZl | o2 | o
R270 | 0040 -
2.2 020 | o2 | o031 | o038 P704s | o054 | o
<)
Iable—GG—S—Nwmmn—reem—a#ea—(mz)—éseéNe&e—Z—eLGlause—GG—Q—)\Q/
&
LFL A, @ge—ameum—(—lw-)—m—kg
Cedfeses kglm® \Q ini
N m2
-
0.6 K 146 328 584 912 454+
R290 0,038 1,0 Rk 53 118 210 328 555
18 o] e 16 36 65 104 17k
v\'
22 |- 6 44 24 43 68 11p
c
Nr224kg | 1,836 kg | 2.448kg | 3.672kg | 4.896kg | 6.12kg | 7.95¢ kg
6. 29 54 116 206 321 54p
N
32 0,306 | ~\%0 19 19 42 74 116 195
C)V 8 3 6 13 23 36 64
O\® 2.2 2 4 9 15 24 a4
AO 014kg | 021kg | 0,28kg | 042kg | 0.56kg | O0.7kg | 0.91kg
G\ 0.6 27 6+ 109 245 436 68+ 1140
R—~28/ 0,040 1,0 19 22 39 88 157 245 a1p
1.8 3 7 12 27 48 76 128
22 2 5 8 18 32 51 86

GG.8 Ventilated area requirements for appliances using A2L refrigerants

GG.8.1 General

Clause GG.8 is applicable for appliances with a refrigerant charge 0 < m_ < ms.

Ventilation shall be employed when refrigerant charge is m_ > m,,,.
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Natural and mechanical ventilation apply to fixed appliances only.

GG.8.2 Natural ventilation requirements for appliances using A2L refrigerants
GG.8.2.1 General

Natural ventilation shall be permitted for A2L refrigerants on the conditions as outlined in
GG.8.2.2 and GG.8.2.3.

Subclause GG.8.2 is applicable for appliances with a refrigerant charge of m_, < mj.

G(@.8.2.2 Natural ventilation to occupied indoor space Q§

If natural ventilation is applied in occupied space, all of the following shall be met\Cb

— [Natural ventilation shall be made to a room where sufficient air is availaﬁ@to dilute the
refrigerant below the LFL. Q

— [Natural ventilation from an occupied space shall not be made to outdogf

NOTE User can block the natural ventilation to the outside if it is cold outsi
&ce the total area of

— |For natural ventilation opening provided to an unoccupied the

space in which the appliance is installed and the adjac CA? ace which is connected|by
the natural ventilation shall have a room area more th min according to Clause G
for m.. If the total room area is not large enough, the;\ asure of GG.8.3 or Clause G
shall be taken.

— |The openings for natural ventilation shall compa@%h GG.1.4.

UuJ U

O©N

Theé minimum opening area for natural venti@on shall be calculated using the followjng
equation:

Z
&
_ Minax A M
nvmin_ Lx104 x\/gxmmaXxM_zg (GG16)
xO
where N-
AnVmin is the minimum o@ng area for natural ventilation in m2;
m. is the actual refrigerant charge in the system in kg;
ml. is the al le maximum refrigerant charge for a system in kg calculated| in
accor with Clause GG.2 or m,, whichever is lower;
LFL is t &ver flammability limit (LFL) in kg/m3;

A is tbe room area in m2;
M C?the molar mass of the refrigerant;

g \<</ is the gravity acceleration of 9.81 m/s?.

The equation is not applicable for refrigerants with a molar mass less than 42, as the equation
is based on the principle that the density of the gases generates sufficient driving force to be
successfully used with natural ventilation.

GG.8.2.3 Natural ventilation to outdoors or unoccupied indoor space
If natural ventilation is applied in occupied space, all of the following shall be met.

— Natural ventilation to the outside is not allowed below ground level.

— For natural ventilation opening provided to an unoccupied space, the total area of the
space in which the appliance is installed and the adjacent space which is connected by
the natural ventilation, shall have a room area more than A, according to Clause GG.2
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for m.. If the total room area is not large enough, other measure of GG.8.3 or
Clause GG.9 shall be taken.

— The openings for natural ventilation shall comply with GG.1.4.
— The minimum opening area for natural ventilation shall be calculated using the following

equation:
o Y
Mmax :O,T (GG.17)
LFL
~
Anv i, =014 %, /m, x 004 Q\Cb (GG.[18)
LFL (1/
where b‘g
~ 4
m. is the refrigerant charge of a system in kg; (b(oﬂ/
M ax is the maximum refrigerant charge for a system in kg; f'b
LFL is the lower flammability limit in kg/m3; QDQ
Anpin is the total minimum opening area in m?; <</C)
0,14 is a constant derived from the gravity acceleratié\ low coefficient, etc.;
0,04 is the conversion constant from hydrocarbo other LFL.

The equation is not applicable for refrigerants wij % molar mass less than 42, as the equafjon
is hased on the principle that the density of tlg\ ases generates sufficient driving force to|be
sugcessfully used with natural ventilation.

&
G({d.8.3 Mechanical ventilation requitements for rooms with appliances using A2L
refrigerants A’\

G(3.8.3.1 Operation of mectl‘ al ventilation

WHere mechanical ventila@% required, GG.8.3.1.1 or GG.8.3.1.2 shall apply.

GQ3.8.3.1.1 Contiei@é operation of the fan

airflow shall tected continuously or monitored continuously. Within 10 s in the event that

The fan shall ru Gdntinuously, other than for short periods for maintenance and service. The
the] airflowb&ﬁusced, the following actions shall be taken:

— |Dis the compressor operation unless the compressor operation reduces the leak rpte
total amount released to the indoor space.

— VWarn user that airflow is reduced.
GG.8.3.1.2 Fan activated by a refrigerant detection system

If a refrigerant detection system is activated per Annex LL, the following actions shall be

taken and continue for at least 5 min after the refrigerant detection system has reset:

— The fan shall be switched on.

— Disable the compressor operation unless the compressor operation reduces the leak rate
or the total amount released to the indoor space.

The refrigerant detection system and controls shall maintain the purge cycle for at least
5 min after the refrigerant detection system has reset.
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GG.8.3.2 Required airflow

The airflow shall be calculated using of the formula below. Losses caused by ducts or other

components in the air stream shall be considered.

_ mc 'mmax
Q_—4><LFL x2x60 (GG.19)
where
Q is-the—reeuiredarfow—vretamein —

T clause GG.2, or m,, whichever is lower, or Clause GG.9;

c is the actual refrigerant charge of a single refrigerating system express n kg;
4 is the assumed leak time (4 min); (1,
2 is a safety factor of 2; b‘g
60 is the conversion minutes to hours; Q/,
LFL s the lower flammability limit in kg/m3. (-bo.)
Mechanical ventilation shall be made to the outdoor or the if@oor space where the ro|
volpme is larger than the minimum room volume calculated using the following formula:

O;\\
V=4me/LIQ (GG.

where QQ
me is the refrigerant charge in kg; ;\\%
LFL is the lower flammability limit in KE@»S;

is the minimum room volume in@i’,’%’

4 is the assumed leak time (4 m&

GQg.8.3.3 Requirement for C{Eﬁgng

abgve the floor. .

to prevent re-ci@o ion to the space.

system to one or more rooms

<<\

is the maximum refrigerant charge for the system in the room in kg acco@f;g

ThI lower edge of the op@%% of the mechanical ventilation shall not be more than 100 fnm

The air extraction@ings shall be located at sufficient distance from the air intake openipgs

GG.9 (é%@e limits for appliances using A2L refrigerants connected via an ain
t

to

DO)

GG:

(L=

.1 General

Clause GG.9 is applicable for appliances with a refrigerant charge 0 < m, < m3. The
maximum refrigerant charge can be increased or the minimum room area can be reduced if

the following requirements are met.

e The appliance shall be provided with a refrigerant detection system according to
Annex LL, or the fan shall operate continuously and the airflow shall be monitored

continuously.

e mg . shall be determined based on the total area of the conditioned space (TA) connected
by ducts taking into consideration that the circulation airflow distributed to all the rooms
by the appliance integral indoor fan will mix and dilute the leaking refrigerant before
entering any room. In the case when no refrigerant detection system is provided then,
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spaces where the airflow may be limited by zoning dampers shall not be included in
determination of TA.

e minimum airflow shall be determined as:

Quin =60 x m, / LFL (GG

ere

018

the

21)

Quin  is the minimum circulation airflow circulated to the total conditioned space in m3/h;

mg ;
LFL s the lower flammability limit in kg/mZ2. N
Th¢ maximum refrigerant charge based on the room area for the total condi;i\%ed space
shgll be in accordance with the following: (19
O
Mpax = SFXLFL x Hx TA / (GG.R2)
v
or Oy
Q’b
thel required minimum total conditioned room area TA g Qaf installed appliance with
refrigerant charge m, (kg) shall be in accordance with foll@\@é
S

TAmin = M/(SF x LEL X H) (GG.p3)

where Q
. A\

SF is the safety factor of 0,50; 5\\}
myl. is the allowable maximum refriges{& charge in the system in kg;
me is the refrigerant charge in ap;@ance in kg;
TAL,in is the required minimum are@o@the total conditioned space in m2;
H is the height of the room “&Q,2 m;
TA is the area of the to &nditioned space in m2;
LFL is the lower flamnglbility limit in kg/m3.
If TA is smaller tha@mn, additional ventilation shall be employed.
The¢ minimum ditional mechanical ventilation and fresh air make up airflow shall |be
defermined rding to GG.8.3.
The a %nal mechanical ventilation shall exhaust to the outside or to an area such that fhe
c&F d area exhausted to and the total conditioned area is greater than TA_;,.

GG.9.2 Continuous circulation airflow

The fan shall run continuously, other than for short periods for maintenance and service. The
airflow shall be detected continuously or monitored continuously. Within 10 s in the event that
the airflow is reduced, the following actions shall be taken:

Disable the compressor operation.
Warn user that airflow is reduced.

Compliance is checked by inspection.
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GG.9.3 Circulation airflow activated by a refrigerant detection system

When a refrigerant detection system according to Annex LL operates, the following shall be
initiated.

e Disable the compressor operation unless the compressor operation reduces the leak rate
or the total amount of charge released to the indoor space.

e Fully open all zoning damper of the appliance and energize control signals to open any
external zoning dampers if applicable.

e Activate additional mechanical ventilation, if required.

Cofnpliance is checked by inspection. Q§
Th¢ refrigerant detection system and controls shall maintain the above action c|&3|I at lejast
5 min after the refrigerant detection system has reset. Building fire and smo@ystems ay
ovégrride this function.

If fhe continuous operation of duct fan is employed, additional v 8_) tlon shall also |be
continuously operated. rb(b

GG.10Allowable charge for enhanced tightness refn@"(gmg systems

Gd.10.1 General ‘\\
Clquse GG.10 is applicable to enhanced ti Qness refrigerating systems usjng
A2| refrigerants with refrigerant charge m, < < number of indoor units x m,, nof to
exgeed 4 x m,.

2 s\\‘}

Fof appliances with more than one indoo Q@f individual indoor unit cooling capacity shall pot
exg¢eed 35 kW when tested in accord with 1SO 5151, ISO 13253, or ISO 15042 at|T1
conditions. For heating only appliances with more than one indoor unit, individual indoor ynit
heating capacity shall not exceec\\35 kW when tested in accordance with ISO 51p1,
ISP 13253, or ISO 15042 at H1 @d|t|ons

oF

The¢ appropriate measure \tbobe taken shall be ventilation (natural or mechanical), safety
shyt-off valves and safeg)alarm, in conjunction with refrigerant detection systems|as
spgcified in GG.10. "GG.10.5. A safety alarm alone shall not be considered as |an
appropriate measur ere occupants are restricted in their movement (see Clause GG.13].

G3.10.2 Rw:nent for units with incorporated circulation airflow to prevent
ation

GQq. 106$General

Fo bs oor units where hU as determined in Clause GG.2 js less than 18 m_and for indbor

units connected to one or more spaces by ducts which supply or return air from the space at a
height less than 1.8 m, circulation airflow for the purpose of mixing the air in the room shall
be provided. Where mechanical ventilation is required per Subclause GG.10.4 or
Subclause GG.10.5, units where hy is equal or greater than 1,8 m, air circulation for the
purpose of mixing the air in the room shall also be provided.

The circulation shall operate continuously or be turned on by refrigerant detection systems.
The minimum air velocity and minimum airflow shall be as follows:

e Minimum airflow = 240 m3/h

e Minimum air velocity

1= (=4,0x 105 x M2 + 0,010 8 x M + 1,42)/sin @ (GG.24)
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where

Viin is the minimum air velocity in m/s;

M is the molar mass;

[0) is the airflow angle above horizontal in degrees.

e The unit air velocity (v) shall be calculated as airflow divided by the nominal face area of

the outlet. The grill area shall not be deducted.

NOTE The formula is based on appliances with a refrigerant release on floor level, which represents the most

stringent situation.

As|an alternative, for airflow angles between 15 degrees and 90 degrees, the minimu@
velpcity (Vi) can be determined by linear interpolation of the values included in TabQ:GG

Colmpliance is checked by testing. Q’\cb

-

WHere a single remote refrigerant detection system sensor is used in a@fm with multi
unifs, this requirement shall apply to all units in the room which do have a dedica
refrigerant detection system. (b /

o

GJd.10.2.2 Continuous circulation airflow Q)Q

The¢ fan shall run continuously, other than for short period aintenance and service. 1
airflow shall be detected continuously or monitored contirqe sly. Within 10 s in the event {
the| airflow is reduced, the following actions shall be takeqns

— |Disable the compressor operation unless the @pressor operation reduces the leak r
or the total amount released to the indoor sp% .

— |Warn user that airflow is reduced. ‘\0

G({3.10.2.3 Circulation airflow initiated ’@a refrigerant detection system

WHen any refrigerant detection sy is activated per Annex LL in response to a detec
shgll take the following actions\g continue for at least 5 min:

— |The fan shall be switcl'f}k%)n.

— |Disable the compressor operation unless the compressor operation reduces the leak r
or the total amo@leased to the indoor space.

GQ3.10.3 Requi e@neasures for allowable refrigerant charge
G3.10.3.1 @aces except lowest underground floor of the building

ere %’efrigerant charge does not exceed maximum refrigerant charge in GG.10.4,

leak into the space, all indoor uﬁr@s n that room which are served by the same outdoor {nit

air
5.

ple
ed

he
hat

Ate

fed

Ate

no

WH
adti!' measures are required.

i

Where the charge exceeds the maximum refrigerant charge in GG.10.4 but is less than or
equal to the maximum refrigerant charge in GG.10.5, then at least one additional measure

shall be taken in accordance with Clause GG.11, GG.12, or GG.13.

Where the refrigerant charge exceeds the maximum refrigerant charge in GG.10.5, at le
two additional measures are taken in accordance with Clause GG.11, GG.12, or GG.13.

GG.10.3.2 Lowest underground floor of the building

ast

Where the refrigerant charge exceeds the maximum refrigerant charge in GG.10.4, two

additional measures shall be taken in accordance with Clause GG.11, GG.12, or GG.13.
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The refrigerant charge shall not exceed the maximum refrigerant charge in GG.10.5.

GG.10.4 Maximum refrigerant charge

The maximum refrigerant charge m,,,, in a room and the required minimum room area A,
of the installed appliance with refrigerant charge m_, shall be in accordance with the
following:

Mpax = 0,25 x LFL x Hx A (GG.25)
Amin = m/(0,25 x LFL x H) @.26)

where y\ch‘

mylax is the maximum refrigerant charge in kg; (19

m. is the total refrigerant charge in the refrigerating system in kg; b‘Q

LFL is the lower flammability limit in kg/m3; (‘l/’

H is the room height in m but not more than 2,2 m unl lho as determined| in

Clause GG.2 is higher than 2,2 m; Q‘b
A is the room floor area in m2; C)(b
Anln  is the required minimum room area in m<. \{</

Fol room areas exceeding 250 m2, m,,, shall be calc&a@ with a room area (A) of 250 m1.

GQ3.10.5 Maximum refrigerant charge when em\Qng additional measures

The maximum refrigerant charge m,, ar%})rmmmum room area A, are calculated in
acgordance with the following:

&
m@@= 0,50 x LFL x Hx A (GG.p7)
xO
) c\)ltAmin =m, /(0,50 x LFL x H) (GG.p8)
where X C)\\
m

nax is the maxim@éfrigerant charge in kg;

is the totatr@igerant charge in the refrigerating system in kg;
LFL s the I@er flammability limit in kg/m?3;

H is room height in m but not more than 2,2 m unless hy; as determined| in
e GG.2 is higher than 2,2 m;

A Q/Q’the room floor area in m2;
A LN

PRI B T T ST P
vyun 1 1

‘
1

\>av] IIIIIIIIIIUIII IUU marc

min I

For room areas exceeding 250 m2, m,,, shall be calculated with a room area (A) of 250 m?2,

GG.11Ventilation for enhanced tightness refrigerating systems using A2L
refrigerants

GG.11.1 General

Ventilation shall be made to a place where sufficient air is available to dilute the leaked
refrigerant such as outdoors or a large space. The indoor place used to provide ventilation air
shall have sufficient volume, including the volume of the room in which the indoor unit is
installed, to ensure that the maximum refrigerant charge specified in GG.10.4 is not
exceeded.
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GG.11.2 Natural ventilation
If natural ventilation is applied, all of the following shall be met.

Natural ventilation from an occupied space shall not be made to outdoors.

NOTE User can block the natural ventilation to the outside if it is cold outside

For natural ventilation opening provided to an occupied space, the total area of the space
in which the appliance is installed and the adjacent space which is connected by the
natural ventilation shall have a room area more than A, according to Clause GG.2 for
m_. If the total room area is not large enough, the measure of GG.11.3 shall be taken.

— |Openings for natural ventilation shall comply with GG.1.4. Q
— |The minimum opening area for natural ventilation shall be calculated usmg@}ﬁaﬂion
(GG.29): O
S
_ 1 M Q-
AMVimin = 720 LFL "\ LFL* (M -29) M (GG-p9)
&
whgre Oy
Any.in required natural ventilation opening area in m<; Q
M molar mass in kg; <</C)
LFL lower flammability limit expressed in kg/m3; A\
720 is the coefficient resulting from calculating e constants used to establish fhe
formula; Q

29 is the average molar mass of air in kg Q

The¢ equation is not applicable for refrigeran@:%lth a molar mass less than 42, as the equafjon
is hased on the principle that the densﬂy@ e gases generates sufficient dr|V|ng force to|be
sugcessfully used with natural ventﬂatu@

A\Q
GJd.11.3 Mechanical ventilationo

G{3.11.3.1 Operation of me@bmlcal ventilation

Opgration shall be accordgd to GG.8.3.1, and for all indoor units in the same space which pre
senved by a single re erating system, the fan shall be switched on to provide the minimjum
cirpulation airflow@ GG.10.2.

G3d.11.3.2 R ired airflow

For (Q x *LFL)/10 < 1, the airflow of the mechanical ventilation shall be at least fhe
quantity-that satisfies the following formula:

NS

1O><V|n(1_Q><O,25><LFLJ 66.30)

m —
c Q 10

For (Q % 0,25*LFL)/10 = 1, the airflow shall be determined according the following formula:

Q - GG.31
T 0,25%LFL (GG.31)
where

m. is the refrigerant charge, expressed in kg;
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v
10
Q

is the room volume in m3;
is the expected maximum leak rate in kg/h;
is the ventilation airflow in m3/h;

LFL is the lower flammability limit in kg/m3.

Losses caused by ducts or other components in the air stream shall be considered.

GG.11.3.3 Mechanical ventilation openings

Th
thel
GQ

GG
Me|
def

efe

GG

Sa
thel
off

GG

Sa
spi]

If
am

Th

andl the controller

colj

NO
in th

efe

P UPpPCI cdgc Uf tilc dil C)\tldbtiull UPUII;IIQ fIUIII “IC T'OUITI b;ld“ IL)U iUbdtb‘d t:quai Ul IC

refrigerant release point. For floor mounted units, openings shall be accordi

8.3.3. QB/
®

.11.3.4 Operation of mechanical ventilation Q'\

chanical ventilation shall be operated continuously or shall be switched &ﬁ)}‘y a refriger
ection system. q;
/

A2L refrigerants

O
.12.1 Location \<</
S

ety shut-off valves shall be located in a space wgn a room volume large enough so t
maximum refrigerant charge complies with@ 0.4, GG.10.5, or outside. Safety sh

valve shall be positioned to enable access fo\\ intenance by an authorized person.
QO
.12.2 Design 7]
&

ing return solenoid valves. A‘\Q)

afety shut-off valves are \L%’Q to comply with GG.10.4 or GG.10.5, then the releaj
ount of refrigerant shall l&Qj ited to 0,5 x LFL x room volume.

e amount of refrigerant that can be leaked shall consider the response time of the sen
activates the valves and the remaining amount of refrigerant tha
tained in each ion of the refrigerating system after the valves are closed.

[E Liquid @on in the off cycle may be the worst case condition for determination of the charge contali
e system@ er closing of the safety shut-off valves.

.12 Safety shut-off valves for enhanced tightness refr@éj’%ting systems using

X
ety shut-off valves shall be designe@o close in the event of an electric power failure, ¢.g.

ow
to

Ant

hat
ut-

ned

i.\Qﬁ’afety alarms for enhanced tightness refrigerating systems using A2L
" refrigerants

GG.13.1 General

If an alarm is employed to warn of a leak in the occupied space, the alarm shall warn of a
refrigerant leak in accordance with GG.13.2. The alarm shall be turned on by the signal from
the refrigerant detection system. The alarm shall also alert an authorized person to take
appropriate action.
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GG.13.2 Alarm system warning

GG.13.2.1 General

The alarm system shall warn both audibly and visibly, such as both a loud (15 dBA above the
background level) buzzer and a flashing light.

GG.13.2.2 Alarm for general occupancy

At least one alarm inside the occupied space shall be installed. For the occupancy listed

bel
loc

Ro

safety precautions.

ow, the alarm system shall also warn at a supervised location, such as the night porter’s
btion, as well as the occupied space. A
3
bms, parts of buildings, building where cb
N
sleeping facilities are provided, (19
people are restricted in their movement, b‘Q
an uncontrolled number of people are present, or ﬂ,’
to which any person has access without being personally acq <"Ped with the necesspry
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Table GG.5 — Minimum airflow

Minimum airflow

vmin

(m/s)
Airflow angle above horizontal
Ha
m) m (degrees)
m
15 30 45 60 75 90
< §=3 56 768 367 559 545 +-56 +63
60 7.40 3,83 2,71 2,21 1,98 1,‘9%
70 7,62 3,94 2,79 2,28 2,04 - 97
80 7,78 4,03 2.85 2,32 2,08 N 2,01
90 7.90 4,09 2,89 2,36 2,1;\.(1/ 2,04
100 8,00 4,14 2,93 2,39 2}b4\’ 2,07
£
110 8,07 4,18 2,96 2,41 (A;km 2,09
120 8,14 4,21 2,08 243 D7 218 2.11
<d60 50 6,47 3,35 2,37 1,93@\3“ 1,73 1,67
60 6,76 3,50 2,47 202 1,81 1,75
70 6,96 3,60 2,55 K%S 1,86 1,80
80 7.10 3,68 260 o) O 212 1,90 1,84
90 7,21 3,73 264L) ] 216 1,03 1,87
100 7.30 3,78 A\@‘ 2.18 1,96 1,89
110 7,37 3,82 20 2,20 1,97 1,91
120 7,43 385 GO\ 2,72 2,22 1,99 1,92
<doo | 50 5,78 2,99 D$ 2,12 1,73 1,55 1,50
60 6,04 3,43 2,21 1,81 1,62 1,56
70 6,22 "@22 2,28 1,86 1,67 1,61
80 6,35 O 3,29 2,32 1,90 1,70 1,64
90 6,45 3,34 2,36 1,93 1,73 1,67
100 688 3,38 2,39 1,95 1,75 1,69
10 | ~ 59 3,41 2,41 1,97 1,77 1,71
=
120 [\ 6,64 3,44 2,43 1,99 1,78 1,72
<120 ;n@‘ 5,01 2,59 1,83 1,50 1,34 1,30
__Qﬁl’ 5,23 2,71 1,92 1,56 1,40 1,35
Q"\) 70 5,39 2,79 1,97 1,61 1,44 1,39
M 559 585 564 64 a7 P
90 5,59 2.89 2,04 1,67 1,50 1,45
100 5,65 2,93 2,07 1,69 1,52 1,46
110 5,71 2,96 2,09 1,71 1,53 1,48
120 5,75 2,98 2.11 1,72 1,54 1,49
<150 | 50 4,09 2,12 1,50 1,22 1,10 1,06
60 4,27 2,21 1,56 1,28 1,15 1,11
70 4,40 2,28 1,61 1,31 1,18 1,14
80 4,49 2,32 1,64 1,34 1,20 1,16
90 4,56 2,36 1,67 1,36 1,22 1,18
100 4,62 2,39 1,69 1,38 1,24 1,19
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Minimum airflow

vmin

(m/s)
Airflow angle above horizontal
H, @
m (degrees)
(m)
15 30 45 60 75 90
110 4,66 2,41 1,71 1,39 1,25 1,21
120 4,70 2,43 1,72 1,40 1,26 1,22
< 1,80 50 2,89 1,50 1,06 0,86 0,77 0,7Q
\\)
60 3,02 1,56 1,11 0,90 0,81 Q\}B
70 3,11 1,61 1,14 0,93 0,83 %\0,81
80 3,18 1,64 1,16 0,95 0,85 nVQ 0,82
90 3,23 1,67 1,18 0,96 0,&3%. 0,83
100 3,26 1,69 1,19 0,98 004?5 0,84
Va4
110 3,30 1,71 1,21 0,99 1?3 0,88 0,85
120 3,32 1,72 1,22 0,99 (\0:)‘) 0,89 0,86
h, |s the air delivery height in upper side in m. - Q)
&
X
Qv
§ Room
%
$
¥
\O Enclosure
&
o
L
@’ Zone 2
OQ~ X or test
IEC

Figure GG.1 — Unventilated area
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Room

To the outside

Enclosure

\

Zone 2
or test

_’zs

Figure GG.2 — Mechanical véntilation

IEC

IEC

Figure GG.3 - Isosceles triangle arrow test gauge

0] —

4

IEC

Figure GG.4 — Measurement of vibration amplitude
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Figure GG.5 — Relevanttheights h;s, hy and h,, for calculation of A,;, and m ..
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hirflow direction: Upwards (vertical ¢ = 90°)

Figure GG.6 — Airflow difection
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Annex HH
(informative)

Competence of service personnel

HH.1 General

mal

The¢ achieved competence should be documented by a cettificate.

HH.2 Information and training
HH.2.1 The training should include the substance of the following:

HH.2.2 Information about the explosion ‘potential of flammable refrigerants to show t
flammmables may be dangerous when handled without care.

HH.2.3 Information about potential ignition sources, especially those that are not obvig
sugh as lighters, light switches,-vacuum cleaners, electric heaters.

HH.2.4 Information about the different safety concepts:

Un

thel housing. Switching off the appliance or opening of the housing has no significant effect
the| safety. Nevertheless, it is possible that leaking refrigerant may accumulate inside
eng¢losure_and flammable atmosphere will be released when the enclosure is opened.

Ve

thel

on

b training of these procedures is carried out by nationalnfraining organisations
nufacturers that are accredited to teach the relevant nationak sompetency standards t
y be set in legislation.

ventilated — (see*€lause GG.2) Safety of the appliance does not depend on ventilatior]

brmation of procedures additional to usual information for refrigerating applia:l:ce
allation, repair, maintenance and decommission procedures is requiredwhén an applia
ith flammable refrigerants is affected.

or
hat

hat

of
on
the

of

ntitated enclosure — (see Clause GG.4) Safety of the appliance depends on ventilation

the safety. Care should be taken to ensure sufficient ventilation before.

Ventilated room — (see Clause GG.5) Safety of the appliance depends on the ventilation of the
room. Switching off the appliance or opening of the housing has no significant effect on the
safety. The ventilation of the room shall not be switched off during repair procedures.

HH.2.5 Information about refrigerant detectors:

Principle of function, including influences on the operation.

Procedures, how to repair, check or replace a refrigerant detector or parts of it in a s
way.

afe
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HH.2.6

HH.2.7

a)

b)

d)

Procedures, how to disable a refrigerant detector in case of repair work on the refrigerant
carrying parts.

Information about the concept of sealed components and sealed enclosures
according to IEC 60079-15:2010.

Information about the correct working procedures:

Commissioning

Ensure that the floor area is sufficient for the refrigerant charge or that the ventilat

ion

Maintenance

Repair

duct is assembled in a correct manner.
Connect the pipes and carry out a leak test before charging with refrigerant.

Check safety equipment before putting into service.

Portable equipment shall be repaired outside or in a workshop specially equipped
servicing units with flammable refrigerants.

Ensure sufficient ventilation at the repair place.

Be aware that malfunction of the equipment may be caused-by refrigerant loss an
refrigerant leak is possible.

Discharge capacitors in a way that won’t cause any{spark. The standard procedurs
short circuit the capacitor terminals usually creates. sparks.

Reassemble sealed enclosures accurately. If s€als are worn, replace them.

Check safety equipment before putting into/service.

Portable equipment shall be repaired>outside or in a workshop specially equipped
servicing units with flammable refrigerants.

Ensure sufficient ventilation at the repair place.

Be aware that malfunction-of‘the equipment may be caused by refrigerant loss an
refrigerant leak is possiblé.

Discharge capacitors.in‘a way that won’t cause any spark.

When brazing is required, the following procedures shall be carried out in the ri
order:

— Remove the refrigerant. If the recovery is not required by national regulations, dn

for

to

for

ght

ain

the refrigerant to the outside. Take care that the drained refrigerant will not cadise

any, danger. In doubt, one person should guard the outlet. Take special care {
drained refrigerant will not float back into the building.

~ \Evacuate the refrigerant circuit.
= Purge the refrigerant circuit with nitrogen for 5 min (not required for A

hat

ViR

refrigerants):
— Evacuate again (not required for A2L refrigerants).
— Remove parts to be replaced by cutting, not by flame.
— Purge the braze point with nitrogen during the brazing procedure.
— Carry out a leak test before charging with refrigerant.
Reassemble sealed enclosures accurately. If seals are worn, replace them.

Check safety equipment before putting into service.

Decommissioning

If the safety is affected when the equipment is putted out of service, the refrigerant

charge shall be removed before decommissioning.
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Ensure sufficient ventilation at the equipment location.

Be aware that malfunction of the equipment may be caused by refrigerant loss and a
refrigerant leak is possible.

Discharge capacitors in a way that won’t cause any spark.

Remove the refrigerant. If the recovery is not required by national regulations, drain
the refrigerant to the outside. Take care that the drained refrigerant will not cause any
danger. In doubt, one person should guard the outlet. Take special care that drained
refrigerant will not float back into the building.

— Evacuate the refrigerant circuit.

— Purge the refrigerant circuit with nitrogen for 5 min.

— Evacuate again.

— Fill with nitrogen up to atmospheric pressure.

— Put a label on the equipment that the refrigerant is removed.

Ensure sufficient ventilation at the working place.

Remove the refrigerant. If the recovery is not required by national regulations, drain
the refrigerant to the outside. Take care that the drained refrigerant will not cause any
danger. In doubt, one person should guard the outiet/ Take special care that draijed
refrigerant will not float back into the building.

When flammable refrigerants except A2L reffigerants are used,
— Evacuate the refrigerant circuit.

— Purge the refrigerant circuit with nitrogen for 5 min.

— Evacuate again.

— Cut out the compressor and drain the oil.

Evacuate the refrigerant circuit

Purge the refrigerant circtit*with nitrogen for 5 min.

Evacuate again.

Cut out the compressor and drain the oil.
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Annex Il
(Void)
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Annex JJ
(normative)

Allowable opening of relays and similar components
to prevent ignition of A2L refrigerants

JJ.1 General

Anpex JJ is—applicable—to—electric—components—or—deices of annliancas Isina 2L
o + o =2 o —a —appHaR = ...:, -

................
refrigerants.

prgvents flame propagation to outside. A relay and similar components that ¢ y with the
requirements of this annex are not considered as a potential ignition e for A2L

Anpex JJ defines the maximum size of openings in relays and similar ¢ %s that
q%‘g‘é
reffigerants.

JJ|2 Definition of the opening (b

’b
Th¢ effective diameter is the equivalent diameter of a mrcula@opemng that has the same
qufnchmg effect to an opening of any shape. The effective eter of the opening of reliys
and similar components is defined as follows:

A\
L
(@)
K

o =465 1)
N

~N

whegre
def

is the effective diameter in mm; \\(\
A is the cross sectional area of 0@19 in mm2;

S is the length of perimeter of@p ning in mm.
JJ|3 Determination ofdQSklmum allowable opening

Relays and similar ¢ onents shall not be considered as a potential ignition source if the
eff¢ctive diameter o@ holes complies with the following equation:

Q,@. deff < 22,3 % Su—1v°9 (in mm) <7 mm (Jd.2)
whegre %O

dgs @ e effective diameter in mm;
S

u IS mne Durnlng velocuy T Cmy/s.

Alternatively, a type test can be used to determine if relays and similar components are not a
potential ignition source. This type test shall show that there is no propagation of a flame
from any contact inside of the relay to the outside, for the concentration of the refrigerant as
used for determining the maximum burning velocity. Where the type test is used, the effective
diameter limit is 12 mm.

Compliance is checked by inspection or by the following test: At the position of the contact,
the refrigerant shall be ignited. It shall be observed if any propagation to the outside of the
relay or similar component enclosure occurs. The test shall be repeated five times on the
same sample and no propagation shall occur outside the relay or similar component. The test
condition should be at the highest burning velocity as specified in 22.116.
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NOTE A type test conducted with a refrigerant with a higher burning velocity can be used as evidence to show
compliance for a refrigerant with a lower burning velocity.



https://iecnorm.com/api/?name=40b723890e5555ce5f4ee407ba4c23d5

- 112 - IEC 60335-2-40:2018 RLV © |IEC 2018

Annex KK
(normative)

Test method for hot surface ignition temperature for A2L

KK.1 General

The hot surface |gn|t|on temperature of A2L refrlgerants shall be determlned accordlng to

ang

NO
Fla

815

Key

N

i Figure KK.3 display the set-up of the test apparatus.

[E This method is a modification of the ASTM D6668 “Standard Test Method for
nmability Ratings of F = 0 and F = 1”. The ASTM test is designed for automotive flui

°C. We are interested in liquefied refrigerants and defining the maximum no ignition

3
2 Q

o |

4O
O

C)\\O IEC

-

Q

Fefrigerant cyllnde@ valve

valve

spray tubOQ~

¢ test system consists of a hot plate, a spray tube and a chimney. Figure KK.1, Eg?‘e KK.

@nmmat/on Betw
as a pass fail tes

perature.

een
t at

o N o a b~ W N

hermocouple
insulation

hot plate

Figure KK.1 - Front view of test apparatus labels
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Dimensions in millimetres

270

220

IEC b‘Q

%/
052

a) Front view with dimensions C)Q)Q
/IH\\ &

S

12

246 +2

C) 250 +2

@0 IEC

%O b) Detail of section B
O

NS

Figure KK.2 — Test apparatus with dimensions
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Dimensions in millimetres

292

KK

Th

292
I
}
}
i

Figure KK.3 — Top view of test apparatus (QQ’
@Q(b

.2 Test equipment requirements

e hot plate shall have the following characteristics. T\Pg’ﬁot plate shall consist of a

stajnless steel plate with the dimensions:

Dig
Thi
Su

meter: 50 mm £ 2,0 mm QQQ
ckness: 6 mm —0/+2,0 mm

. s\\\f
face texture: 1SO 1302

Th

plate. All surfaces other than the te
fible board capable to withstand 815,

hot plate shall be positioned hOI’IZO%\t%?/ The heaters shall provide uniform heating of

This insulation shall be such that vapours cannot

ignjted by other than the hot plat@)p surface.

Sp
0,2
foll

Ou
Inn|

Uség
cerl

ay system shall consi a liquid supply, two valves (trap liquid volume of 1,0 cm
cm?3), tubing for direct the spray. The spray tube from valve to the end shall have

bwing dmensmns@

Length: @@mm + 5,0 mm

fer diame%‘ <4 mm
ler diam : 1,6 mm 0,1 mm

Qp K thermal couple with the individual wires spot welded on opposite sides of
t%of the upper surface of the hot plate.

flat

the

urface should be thermally insulated using ceramic

be

B+
the

the

A borosilicate or quartz glass chimney shall be 230 mm + 10 mm long and 70 mm + 10 mm
er diameter . The chimney shall be supported so that it is vertically mounted and has a gap
of 2,5 mm = 0,2 mm between its bottom edge and the top on the insulation.

inn

KK.3 Procedure

The ambient conditions of the test shall be set at 23 °C £ 3 °C and 50 % RH + 5 % RH. The
chimney and hot plate establishes a constant air velocity during the test. This airflow dilutes
the vapours so that an optimum (near stoichiometric) concentration for ignition develops over
the hot surface.
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The test shall be performed in a laboratory fume hood. The test apparatus including the
chimney top shall be located in the laminar flow region of the laboratory fume hood so the
chimney flow is not disturbed.

The end of the spray refrigerant line shall be placed 40 mm + 10 mm above the hot plate and
shall point at the centre of the hot plate. The tube shall be perpendicular to the horizontal
plate.

Operating steps:

1) [The hot prate shall be heated until a steady st temperature 1s mamtained for 5 min, Jhe
plate temperature shall be kept within £15 °C of the set-point during the test. A

2) |Refrigerant used for the test shall be the nominal composition (NC) pe 8[17.
Refrigerant from the liquid phase shall be trapped between valve 1 and vak 2. Open
valve C to spray the liquid refrigerant onto the centre of the hot plate. Q

3) | Observe and record if ignition (flames) occurs or does not occur within %‘@(i](after releape.
NOTE Ignition is considered as being within the chimney above the plate. fl;

4)

5)
6)

KK

Thé results shall be recorded in a,

ne(
Th

Th

Care shall be given to avoid vapours getting under the insulatio‘rgoany ignition outsidg of

the chimney is due to ignition on surfaces hotter than the test % ace.

A minimum of 5 min of ventilation shall be allowed bet@g?i runs to clear out reacfjon

products and residual refrigerant.
Perform a minimum of 5 repetitions trials at each tem }dture being tested.
The temperature of the hot plate shall be set at 800 °C, if ignition occurs, then the pl

temperature is to be reduced in increments o@ C until no ignition occurs in five trigls.
rf

This temperature is to be recorded as the h

QO
\\(\Q)

ace ignition temperature (HSIT).

.4 Test report

essary for the interpretation of J.m\e test and all information required by the method us
e report shall include: \O

documentation with the :\@{Ble identity and composition,

temperature where ignﬁ%n did not occur and where ignition did occur if applicable.

Ate

report. The report shall include all the informatjon

ed.

e reported hot s ce ignition temperature shall be highest temperature with no ignitjon
in five trials.
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Annex LL
(normative)

Refrigerant detection systems for A2L refrigerants

1 General

Refrigerant detection systems shall be set to be activated before the refrigerant

the
nd

concentration reaches 25 % of the LFL. Where LFL is referenced in this annex, the LFL shall

be taken at WCF — Worst Case Formulation as specified in ISO 817. A
3

LL|2 Function of the refrigerant detection systems Cb

The¢ refrigerant detection systems shall be capable of detecting a Ievel of

reffigerant concentration of the refrigerant that the sensor is deS|gnated t e used with 2

init

LL

Re
An
25

Th
req

Co

LL

ate the operation as defined in Annex GG. <Q'

3 Refrigerant detection system range, accuracy an%ﬁ;;ponse time

frigerant detection system shall make output accong)to the applicable clauses

of
nex GG of this standard within 30 s when the sensor i&put into refrigerant concentratior] of
% of LFL or lower. Q
b refrigerant detection system, including th sensors, shall comply with the abgve
uirements over the full range of operatmg\ perature and humidity as specified by fhe
appliance manufacturer.
¥
mpliance is checked by test. @
3
4 Refrigerant detection system calibration

LL

thig

The¢ refrigerant detectlo@ystems shall be pre-set and calibrated (with an accuracy
+ 20

The dev@?ll have an output in accordance with the applicable clauses of Annex GG

N3

the refrigerant used.

%) from the facto&

5 Electricalloutputs for refrigerant detection system

stan

of

of

LL

&

A sensor shall withstand vibration without breakage or damage of parts and shall continue to
function. The vibration parameters shall be defined based on the intended application and

expected transportation.

If vibration operating parameters are not established by the

manufacturer, then a sample of the sensor shall be subject to the requirements defined below.

To comply with the vibration requirements, two samples shall be secured to the intended
mounting and in turn securely fastened to a variable speed vibration test machine having an

am

plitude and frequency as follows:

10 Hz to 31,5 Hz, with 1,0 mm total excursion, and
31,5 Hz to 150 Hz, with 2 g acceleration peak.
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The samples shall be vibrated over the specified frequency range, displacement and
acceleration for a period of 1 h in each of the three mutually perpendicular planes. The
change rate shall not exceed 10 Hz/min. After the samples are vibrated, they shall be tested

to verify they still sense refrigerant at 25 % of LFL or lower.

LL.7 Refrigerant detection system self-test routine

The detection system shall include a means for self-testing the sensor to determine the output
is at proper range. The test shall be run at least every hour and if a failure is detected, an

alc\rm shall hg activiatad
aFf T oo oo ootrvet A~

If the sensor has a defined life and requires replacement after a given period,@ﬁ
If sen

defection system shall initiate an alarm or indication that replacement is require

omjtted. )
N

Compliance is checked by inspection. (l;
/

LL|8 Sensor identification

Th¢ sensors shall be marked with <</C)
A
e |name, trade mark or identification mark of the manuf{sgsturer or responsible vendor;
e |model or type reference. Q
Compliance is checked by inspection. \\Q
QO
<
3@
¥
xO
O
o

3

be¢omes more sensitive with aging to generate false alarm, the end of life Qﬁ”arm can

the
Jol§
be
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Annex MM
(normative)

Refrigerant sensor location confirmation test

MM.1 General

This test is applicable to appliances with refrigerant detection systems other than remote
detection

Th¢ purpose of this test is to demonstrate that the sensor(s) of the refrigerant detect{on
sys$tem(s), where required, will adequately detect refrigerant, in the event of age k when

insfalled in the location specified by the manufacturer. Compliance will be mined| by
mejasurement of the refrigerant concentration in the location of the sensor. (1/

-

Q-
The composition of the refrigerant used for the test shall be taken as tthrgx?Fninal compositjon
as jspecified in ISO 817. Where LFL is referenced in this annex, the hall be taken at the
nofninal composition as specified in ISO 817. (b(b

MN.2 Test methods

MM.2.1 The appliance is modified by introducing a siré{ated leak through a capillary tupe.
The leak rate shall be maintained at m, in g/s. The sin@lated leak is applied for 1 min.

m, =12,5 x LFL % Vjqe, but nost\{%s than 5 x LFL x 1 000/3 600 (MM.1)
whgre <
126 is the result of the con@}fon of kg/min to g/s and 75% (of LFL)
1 000/60 x 0,75 = 12,5; ‘\Q)

is the mass flow rate of th@simulated leak in g/s, + 5 %;
LFL is the lower flammapigky limit in kg/m3;

Viibe is the free volume@the internal space in the appliance below the simulated leaH in
3
m>. .

Th¢ free volumeéuzg shall be determined by calculating the volume of the appliafpce
boynded by a herizontal plane at the lowest point of the simulated leak, the appliapce
eng¢losure wal ind the plane of the supply and return openings. The volume shall|be
reduced b)&volume of components or enclosed compartments within the bounded spafce.
Compone and enclosed compartments within the bounded space with a volume of lgss
than 0,@m3 can be ignored.

points for detection of the leak. A critical point is a joint in the refrigerant system tubing, a
bend of more than 90 degrees, or other point judged to be a weak point in the refrigerant
containing system due to the thickness of the metal, exposure to damage, sharpness of a
bend or the manufacturing process, an unfavourable point is a point where the path between
the leakage point and the point of detection location is more distant or more obstructed. The
refrigerant is injected at the most critical point and the most unfavourable direction at ambient
temperature (15 °C to 35 °C). The capillary tube shall discharge refrigerant into a chamber or
similar device which will reduce the refrigerant velocity into the appliance or space.

Care shall be taken that the installation of the capillary tube does not unduly influence the
results of the test and that the structure of the appliance does not unduly influence the results
of the test.


https://iecnorm.com/api/?name=40b723890e5555ce5f4ee407ba4c23d5

IEC 60335-2-40:2018 RLV © IEC 2018 - 119 -

MM.2.2 During this test, following appliance operating modes shall be tested;

— Fan OFF, and
— Fan ON.

If the minimum airflow specified by the manufacturer is not less than the minimum airflow
specified in GG.2.2 or Clause GG.9, testing in the fan ON mode is not required.

MM.2.3 The appliance shall be installed according to the instructions. Appliances that can
be mstalled in dlfferent posmons shaII be tested in aII p03|t|ons aIIowed by the manufacturer
] 1 ' led

air f|Iters shall be installed per mstructlons

MM.2.4 The test is conducted in a room that is draft free and of sufficient size t nduct the
tesf without influencing the results by accumulation of leaked refrigerant in to }@ om duning
thel test.

.. . /
The minimum room area A is: Vv
/

A, > 1,2 x mJ(LFL* hy),

where C)
X

Ai | is the minimum room area for the test;

hy is the height from the floor to the bottom of the Qthn the test set-up in metres (m);
is the refrigerant leak rate in g/s;

LFY is the lower flammability limit in kg/m3'\§\

1,2 is the conversion factor based on limiting the test room concentration to 5 % LFL at the
end of the 60 s refrigerant release a@release rate of m,.

(MM.2)

MM.2.5 The instrument used for m\®§or|ng the refrigerant gas concentration shall hav
fasf response to the gas concentrati on, at least 90 % response within 10 s (time constpnt
4,3 s) and shall be located as s@se to the intended sensor location as possible, but cpre
shquld be taken not to undulynfluence the results of the test. It shall be calibrated to have|an
acquracy of + 1 % of gas (ﬁ}i& ntration between 20 % and 30 % gas concentration.

1”4

Fof small products v@vé an additional sensor cannot be built-in, the evaluation of MM.R.6
shall suffice. C)

NOTE An oxy@ﬁsor can be used for monitoring.

The refri@t gas concentrations sampling shall be made at least every 10 s.

@ The measured concentrat/on of refr/gerant gas at the location of the
dete OIT SYSTE OT =J=]0 s DO O zagctection Systerm usea wititim 90 s
from the start of the re/ease Where multiple sensors are applied with the refrigerant
detection system, if the concentration at any single sensor location exceeds the set point of
the detection system used within 90 s from the start of the release, the refrigerant detection
system sensor location shall be considered in compliance.
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Annex NN
(normative)

Flame arrest enclosure verification test for A2L refrigerants

NN.1 General

Annex NN is applicable to appliances using A2L refrigerants.

A flame arrest enclosure is a device or assembly enclosing components with eleck

cal
contacts that are made and broken, or similar devices which may become a source ifon
which will withstand an internal ignition of a A2L refrigerant vapour which entef it
without suffering damage and without transmission of flame from the internal@q ion tolan
external A2L refrigerant vapour of the same refrigerant. (1/
Eldctrical components enclosed in a flame arrest enclosure in com ce with the fest
prdcedures below shall not be considered as a source of ignition. <0/
If dll openings in the enclosure comply with Annex JJ, the enclo?L.@S?s deemed to comply.

following test requirements are based on con%y ation of IEC 60079-15:20
Clduse 17, as applicable to the products within the scop IEC 60335-2-40, and specifid
thel use of flammable A2L refrigerants. Q

N\
N
NNL.2.1 The test shall be conducted on a\éggle sample enclosure or the complete applian
The test shall be conducted one time. $’\.

NN.2 Test method

NN.2.2 Representative electrical e&nponents and related wiring as intended in the final 4
usgge in the appliance shall be ifastalled in the enclosure. The enclosure shall be positiof
as |it would be in the applia and all construction critical to ensure non-transmission

flajes shall be included. C)\\
NN[.2.3 If panels or.Similar means of access are intended to be opened or removed

rodtine service and@ intenance, the panels shall be removed or opened ten times prio
conpducting the te

NN[.2.4 D@aric strength tests per 16.3 shall be conducted prior to the test.

NN[.2

10,

bnd
hed
of

for
to

ew

he ambient test conditions shall be at 32 °C dry-bulb temperature and 27 °C d
mperature.

NN.2.6 The enclosure shall be filled with and surrounded by a stoichiometric mixture of
intended refrigerant.

NN.2.7 The flammable refrigerant vapour inside the enclosure shall be ignited in the m

the

ost

unfavorable position. The ignition shall be provided using a 15 kV source producing a 30 mA

spark across a 6,4 mm gap for 0,3 + 0,05 s or equivalent. Ignition of the refrigerant inside
enclosure shall be confirmed visually or by any other method.

NN.2.8 Dielectric strength tests per 16.3 shall be conducted after the test.

the
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NN.2.9 The enclosure shall be considered in compliance with this annex if all of the following
conditions are met.

e There shall be no ignition of the refrigerant vapour outside the enclosure.

e There shall be no visible signs of damage outside the enclosure.

o The dielectric strength after the test shall be in compliance with the requirements of this
standard.

e The enclosure shall be capable of performing all intended primary safety functions,
including protection from hazardous live parts and ingress of water, if applicable.
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Annex OO
(normative)

UV radiation conditioning

.1 Ten samples of the internal wiring are subjected to ultraviolet light conditioni

ng

according to Clause 00.2 or O0.3. When the internal wiring is provided in more than one
colour, ten samples of each colour are subjected to this conditioning.

o]e

with ISO 4892-2. There shall be continuous exposure to light and intermitte@e posure

wa

spray. The apparatus shall operate with a water-cooled xenon-arc lamp
innfr and outer optical filters, a spectral irradiance of 0,35 W/m2/nm aq%

Th L . . . . us
perendicuIar to the light source and in such a way that the samples do not touch eack\/:&Ir.

Q~

rosilicate gl

er spray. The cycle shall consist of 102 min without water spray and g:San with w3
nm and a bl

.2 The samples are to be exposed for 1 000 h to xenon-arc, method A, i Qgcordamce

to
ter
ss
ck

panmel temperature of (65 + 3) °C. The temperature of the chamber sbﬁ‘rl e (45 = 3) °C. The
relative humidity in the chamber shall be (50 + 5) %. (-b(b

Q
0d.3 The samples are to be exposed for 720 h to open-f] carbon-arc, in accordamce
with ISO 4892-4. There shall be continuous exposure to and intermittent exposureg to
wa ter

Ty
bla

spray. The apparatus shall operate with an open-fIaE‘n

er spray. The cycle shall consist of 102 min withm&b& er spray and 18 min with w3

e 1 inner and outer optical filters, a spectral irr
k panel temperature of (63 + 3) °C. The tempq5

QO
\\(\Q)

N
R\
©
O
o

-

arbon-arc lamp, borosilicate gl@ss
nce of 0,35 W/m2/nm at 340 nm an{l a
re of the chamber shall be (45 + 3) [C.
The relative humidity in the chamber shall be (5% ) %.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -

Part 2-40: Particular requirements for electrical heat pumps,
air-conditioners and dehumidifiers

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization’ compri
bl national electrotechnical committees (IEC National Committees). The object of IEC\is to pron|
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Teéhnical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaften referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. Internatiofhal, governmental and 1
jovernmental organizations liaising with the IEC also participate in this prepafation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordaneeWwith conditions determined
hgreement between the two organizations.

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

EC Publications have the form of recommendations for intepnational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\ for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in, their national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding’national or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation,of conformity. Independent certification bodies provide confor
bssessment services and, in some areas)access to IEC marks of conformity. IEC is not responsible for
Bervices carried out by independent cectification 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 damag
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out «of\\the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for\the correct application of this publication.

Attention isdrawn to the possibility that some of the elements of this IEC Publication may be the subjeq
batent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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Attention is drawn\to the Normative references cited in this publication. Use of the referenced publications is

t of

Trnational Standard IEC 60335-2-40 has been prepared by subcommittee 61D: Applian

LesS

for|air=Conditioning for household and similar purposes, of IEC technical committee 61: Safety

of

Th

household and similar electrical appliances.
e text of this International Standard is based on the following documents:
FDIS Report on voting
61D/386/FDIS 61D/391/RVD

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

Th

is sixth edition cancels and replaces the fifth edition published in 2013 and

Amendment 1:2016. This edition constitutes a technical revision.

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

Clause 1 — limiting A2L refrigerants to those of a molar mass of more than or equal
42 kg/kmol;

Clause 7 — added requirements for A2L refrigerants,

to

Clause 7 — added requirement for pre-charge pipe sets, detection systems, ventilation and

the resulting charge;

Clause 7 — added requirements for UV-C systems;

Clause 7/ — added requirements for transcritical refrigerating systems,
Subclause 19.7 — amended text to match the intention of the subclause;
Clause 21 — added requirements for transcritical refrigerating systems;
Subclause 22 — added requirements for A2L refrigerants;

Subclause 22— added detection systems;

Subclause 22 — added new requirements for enhanced tightness refrigerating systems;
Subclause 22 — added new requirements for UV-C;

Clause 23 — added new requirements for UV-C;Clause

Clause 24 — added requirements for transcritical refrigerating systems;
Subclause 24 — added requirements for detection systems and airflow;
Clause 32 added new requirements for UV-C;

Annex BB - revised to add surface temperatures;

Annex DD - added requirements for A2L.refrigerants and amended requirements
flammable refrigerants to exempt A2L refrigerants;

Annex GG — added requirements for A2li@efrigerants;
Annex GG.1 — amended Table GG.1.and related wording
Annex GG.7 — added requirement\fo test;

Annex GG.8 to GG.13 — new:coverage for A2L refrigerants;
Annex HH — revised to take;into account A2L refrigerants;

Annex JJ — new coverage of allowable opening of relays and similar components
prevent ignition of A2L: refrigerants;

Annex KK — new coverage of test method for hot surface ignition temperature for A2L;
Annex LL — new’coverage of refrigerant detection systems for A2L Refrigerants;
Annex MKI:="new coverage of refrigerant sensor location confirmation test;

Annex’NIN — new coverage of flame arrest enclosure verification test for A2L refrigerants
Annex OO — new coverage of UV radiation conditioning

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

for

to

This part 2-40 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of IEC 60335-1:2010, its Amendment 1:2013
and its Amendment 2:2016.

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

This part 2-40 supplements or modifies the corresponding clauses in IEC 60335-1, so as to
convert that publication into the IEC standard: Safety requirements for electrical heat pumps,
air-conditioners and dehumidifiers.
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When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. When this standard states "addition", "modification" or "replacement”,
the relevant text in Part 1 is to be adapted accordingly.

NOTE 2 The following numbering system is used:

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

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.

Wo
ass

E S I'he rollowmg print types are used:
requirements: in roman type;
test specifications: in italic type;

notes: in small roman type.

ds in bold in the text are defined in Clause 3. When a definition concerns an adjective,*the adjective
bciated noun are also in bold.

The following differences exist in the countries indicated below:

6.1: Class 0l appliances are allowed (Japan).

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

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

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

and

lar

the

stapility date indicated on the IEC website under 'http://webstore.iec.ch" in the data related to

the| specific document. At this date, the document will be

e [reconfirmed,

e |withdrawn,

e |[replaced by a revised edition, er

e |amended.

A Rilingual version of this publication may be issued at a later date.
IMPORTANT.=The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the corrert
understanding of its contents. Users should therefore print this document using|a

c

lour printer.
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its

pro

visions is entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the instructions. It also covers abnormal situations that can be
expected in practice.

Thi

there is compatibility with the wiring rules when the appliance is connected to the“sup

mal
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standard takes into account the requirements of IEC 60364 as far as possible sa\t

ns. However, national wiring rules may differ.

n appliance within the scope of this standard also incorporates functions that are cove
another part 2 of IEC 60335, the relevant part 2 is applied to each function separately,

hat
ply

red
as

as is reasonable. If applicable, the influence of one function on the other is taken ipto

ount.

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

Part 1, Part 1 applies.

[E 1 This means that the technical committees responsible for the part 2 standards have determined that
necessary to specify particular requirements for the appliancein question over and above the gen|
irements.

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

[E 2 Horizontal and generic standards covering~a“hazard are not applicable since they have been taken
ideration when developing the general and particular requirements for the IEC 60335 series of standards.

it is
eral

es

into
For

mple, in the case of temperature requiremehnts for surfaces on many appliances, generic standards, such} as

13732-1 for hot surfaces, are not applicablé in addition to Part 1 or part 2 standards.

appliance that complies withithe text of this standard will not necessarily be considered to
hply with the safety principles of the standard if, when examined and tested, it is found to

e other features that impair'the level of safety covered by these requirements.

he requirements( of this standard may be examined and tested according to the inten
requirements ‘and, if found to be substantially equivalent, may be considered to co
n the standarad:

appliance employingsmaterials or having forms of construction differing from those det:]led

of
ply
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -

Part 2-40: Particular requirements for electrical heat pumps,
air-conditioners and dehumidifiers

1 Scope

Thils clause of Part 1 is replaced by the following.

Thils part of IEC 60335 deals with the safety of electric heat pumps, including sanitary hot
waler heat pumps, air conditioners, and dehumidifiers incorporating moter-compressprs
and hydronic fan coils units, their maximum rated voltages being not more than 250 V|for
single phase appliances and 600 V for all other appliances. Partial units are-within the scgpe
of fhis International Standard.

Appliances not intended for normal household use but which nevertheless may be a sourcg of
damger to the public, such as appliances intended to be usedby laymen in shops, in light
industry and on farms, are within the scope of this standard.

The¢ appliances referenced above may consist of one or more factory-made assemblies| If
prgvided in more than one assembly, the separate assemblies are to be used together, and
thel requirements are based on the use of matched.assembilies.

NOTE 101 A definition of ‘motor-compressor’ is givenciny|EC 60335-2-34, which includes the statement that|the
termp motor-compressor is used to designate either a hermetic motor-compressor or semi-hermetic mqtor-
con|pressor.

NOTE 102 Requirements for refrigerating safety are covered by ISO 5149-1, ISO 5149-2, and ISO 514p-3.
Reduirements for containers intended for storage of the heated water included in sanitary hot water heat pumps
are in addition, covered by IEC 60335-2-21~

Thils standard does not take into_account refrigerants other than group A1, A2L, A2 and A3|as
defined by ISO 817 classification, A2L refrigerants are limited to those of a molar masg of
more than or equal to 42'kg/kmol based on WCF — Worst Case Formulation as specified in
ISQ 817.

Thils standard speCcifies particular requirements for the use of flammable refrigerants. Unl¢ss
sp¢gcifications .are covered by this standard, including the annexes, requirements [for
reffigerating Safety are covered by ISO 5149.

The partstof ISO 5149 of particular concern to this standard are as follows:

O 490 - 2014 Refricgerating s em -

[ ] -\ & o = o 2 gefre a S1E S =lala
requirements — Part 1: Definitions, classification

and selection criteria.

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

e |SO 5149-3:2014, Refrigerating systems and heat pumps — Safety and environmental
requirements — Part 3: Installation site.

Supplementary heaters, or a provision for their separate installation, are within the scope of
this standard, but only heaters which are designed as a part of the appliance package, the
controls being incorporated in the appliance.

NOTE 103 Attention is drawn to the fact that


https://iecnorm.com/api/?name=40b723890e5555ce5f4ee407ba4c23d5

IEC 60335-2-40:2018 © IEC 2018 -9-

e for appliances intended to be used in vehicles or on board ships or aircraft, additional requirements may be
necessary;

o for appliances subjected to pressure, additional requirements may be necessary;

e in many countries, additional requirements are specified, for example, by the national health authorities
responsible for the protection of labour and the national authorities responsible for storage, transportation,
building constructions and installations.

NOTE 104 This standard does not apply to
e humidifiers intended for use with heating and cooling equipment (IEC 60335-2-88);

e appliances designed exclusively for industrial processing;

e [Appitances Mtended 1o be UsSed 1M focations WHere Specrar conaftions prevail, Such as the presence ¢f a
corrosive or explosive atmosphere (dust, vapour or gas).

2 | Normative references
Thils clause of Part 1 is applicable except as follows.
Ad{lition:

IEQ 60068-2-52, Environmental testing — Part 2: Tests — Test Kb; _Salt mist, cyclic (sodidm,
chlpride solution)

IEQ 60079-14, Explosive atmospheres — Part 14: Electricakinstallations design, selection and
erdction

IEQ 60079-15:2010, Explosive atmospheres — Part’ 15: Equipment protection by type| of
prdtection "n"

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

IEQ 60335-2-51, Household and similar electrical appliances — Safety — Part 2-51: Particylar
requirements for stationary circulation pumps for heating and service water installations

IEQ 60730-2-6, Automaticcelectrical controls — Part 2-6: Particular requirements for automatic
electrical pressure sensing-tontrols including mechanical requirements

IEQ 61032, Protection of persons and equipment by enclosures — Probes for verification
IECG 62471:20086, Photobiological safety of lamps and lamp systems

ISQ 817, ‘Refrigerants — Designation and safety classification

ISC] 4000 Lo s L D al 4 Q H £ LDOQ) Lo ol s FiH £ £ s 4 H
oV, Tovulrictricar rrrouuclt  opTuliivativric  (Uro = Inarcatron—or—strrace—textare In

technical product documentation

ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc
lamps

ISO 4892-4, Plastics — Methods of exposure to laboratory light sources — Part 4: Open-flame
carbon-arc lamps

ISO 5149-1:2014, Refrigerating systems and heat pumps - Safety and environmental
requirements — Part 1: Definitions, classification and selection criteria
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ISO 5149-2, Refrigerating systems and heat pumps — Safety and environmental requirements —
Part 2: Design, construction, testing, marking and documentation

ISO 5149-3:2014, Refrigerating systems and heat pumps — Safety and environmental
requirements — Part 3: Installation site

ISO 5151, Non-ducted air conditioners and heat pumps — Testing and rating for performance

ISO 7010:2011, Graphic symbols — Safety colours and safety signs — Registered safety signs

ISQ 13253, Ducted air-conditioners and air-to-air heat pumps — Testing and rating, |for
pefformance

ISQ 13256 (all parts), Water-source heat pumps — Testing and rating for performance

ISQ 14903, Refrigerating systems and heat pumps — Qualification of tightniess of components
andl joints

ISQ 15042, Multiple split-system air-conditioners and air-to-air heat pumps — Testing and
rating for performance

AS[TM D4728-06:2012, Standard Test Method for Randony Vibration Testing of Shipping
Coptainers

CAN/CSA-C22.2 No. 0.17, Evaluation of Properties\ef’Polymeric Materials
UL|746A, Standard for Polymeric Materials — Short Term Property Evaluations

UL|746B, Standard for Polymeric Materials-— Long Term Property Evaluations

3 | Terms and definitions
Thils clause of Part 1 is applicable except as follows.

3.1.4 Addition:

Notg 101 to entry: If_the appliance comprises electrical accessories, including fans, the rated power inpyt is
baspd upon the total\maximum electrical power input with all accessories energized, when operating continuopsly
under the appropriate environmental conditions. If the heat pump can be operated in the heating or cooling m¢de,
the rated power input is based upon the input in the heating or in the cooling mode, whichever is the greater.

3.11.9 A Replacement:
nokmal-operation

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

3.101

heat pump

appliance which takes up heat at a certain temperature and releases heat at a higher
temperature

Note 1 to entry: When operated to provide heat (e.g., for space heating or water heating), the appliance is said to
operate in the heating mode; when operated to remove heat (for example, for space cooling), it is said to operate in
the cooling mode.

Note 2 to entry: A heat pump can contain a combination of condensing unit or condenser unit and an
evaporating unit or evaporator unit and can be equipped to operate in a reverse cycle mode.


https://iecnorm.com/api/?name=40b723890e5555ce5f4ee407ba4c23d5

IEC 60335-2-40:2018 © IEC 2018 -1 -

3.102
sanitary hot water heat pump
heat pump intended to transfer heat to water suitable for human consumption

3.103
air conditioner

encased assembly or assemblies designed as an appliance to provide delivery of conditioned

air to an enclosed space, room or zone

Note 1 to entry: It includes an electrically operated refrigerating system for cooling and possibly dehumidifying

the pirs

Notg 2 to entry: It may have means for heating, circulating, cleaning and humidifying the air.

Notg 3 to entry: An air conditioner can contain a combination of condensing unit or condenser/ unit and
evaporating unit or evaporator unit.

3.1/04
dehumidifier
eng¢ased assembly designed to remove moisture from its surrounding atmosphere

Notg 1 to entry: It includes an electrically operated refrigerating system and-the means to circulate air. It
inclpdes a drain arrangement for collecting and storing and/or disposing of theondensate.

3.1/08
wef-bulb temperature

tenpperature indicated when the temperature-sensitiveelement in a wetted wick has reache
stafe of constant temperature (evaporative equilibrium)

dry-bulb temperature

tenpperature indicated by a dry, temperature-sensitive element shielded from the effectg
radiation

3.1110
evaporator
heat exchanger in which refrigerant liquid is vaporized by absorption of heat

3111
heat exchanger
deyice specifically'designed to transfer heat between two physically separated fluids

3.112
indoor(heat exchanger

an

hlso

of

DOr

heat'exchanger designed to transfer heat to the indoor parts of the building or to the ind

4 N / i PN 4 1 gl £
hOl wdlCl SUPpPIITS (C.4. sdallitdl’y Wdaltcl) U tO TeITTove T1edt UHICTeiToOrmn

3.113
outdoor heat exchanger

heat exchanger designed to remove or release heat from the heat source (for example,

ground water, outdoor air, exhaust air, water or brine)

3.114
supplementary heater

electric heater provided as part of the appliance to supplement or replace the output of the
refrigerant circuit of the appliance by operation in conjunction with, or instead of, the

refrigerating circuit
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15

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

3.1

16

pressure-relief device
pressure actuated valve or rupture member which functions to relieve excessive pressure

aut

omatically

ap

3.1
ap

3.7
apl?liances accessible to the general public

liances intended to be located in residential buildings or in commercial buildings

18
bliances not accessible to the general public

appliances which are located either in a secured location with restricted aceess (e.g. mach

rog

ms, rooftop and the like) or at a level not less than 2,5 m or in secured fooftop areas

3.1

19

ine

factory-made assembly which provides the function of forced, circulation of air for heating

an
but

Not
coil

3.1
fla
ref

3.1
ref
cof
Cirg

hyfronic fan coil unit

/or cooling, which may also include the function of dehumidification and/or filtering of
which does not include the source of cooling or heatirg

e 1 to entry: Hydronic fan coil units can include provisionyfor electric resistance heating. Heat exchar
5 are intended for hydronic heating and cooling only.

20
mmable refrigerant
igerant classified as class A2L, A2 or A8 according to ISO 817

21

rigerating system

hbination of interconnected refrigerant containing parts constituting one closed refriger
uit in which refrigerant.is" circulated for the purpose of extracting heat at the

temperature side to reject heat at the high temperature side by changing the state of

ref

3.1

igerant

22

maximum allowable pressure

lim
wh

Not

t to the refrigerating system operating pressure, generally the maximum pressure
ch the €quipment is designed, as specified by the manufacturer

air,

ger

Ant

ow

the

for

the

equ

3.1

b 1/ toentry: Maximum allowable pressure constitutes a limit to the operating pressure whether
pment is working or not, see Clause 21.
23

low-pressure side
part(s) of a refrigerating system operating at the evaporator pressure

3.1

24

high-pressure side
part(s) of a refrigerating system operating at the condenser pressure

3.1

25

service port
means to access the refrigerant in a refrigerating system for the purpose of charging or
servicing the system, typically a valve, tube extension or entry location
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3.126

factory sealed single package unit

factory assembly of components of refrigerating system fixed on a common mounting to
form a discrete unit in which all refrigerating system parts have been sealed tight by
welding, brazing or a similar permanent connection during the manufacturing process

3.127

pre-charged pipe sets
interconnecting refrigerant lines which are supplied with the unit and supplied with a
refrigerant charge for the purpose of completing the refrigerating system in the field for
apptances-thatare madetupof morethanone-subassembly-andareassembled-inthefield to
complete the refrigerating system

3.1/28
condenser
heat exchanger in which refrigerant vapour is condensed by removal of heat

3.1j29

condensing unit
factory-made assembly that includes one or more motor-compressors, condenser in cooling
mode and motor-driven fan, blower or pump to circulate the heattransfer fluid through the
condenser with associated operational controls in addition to thé-necessary wiring

Notg 1 to entry: These units are intended for field connection to an evaporator unit. A condensing unit can also
be ¢quipped to operate in the reverse cycle mode. A condensing unit'can include expansion device(s).

3.1j30

condenser unit
factory-made assembly that includes one or more condensers in cooling mode and mofor-
driyen fan, blower or pump to circulate the, heat transfer fluid through the condenser With
asgociated operational controls in additionfo the necessary wiring

Notge 1 to entry: These units are intended for'field connection to an evaporating unit. A condenser unit can also
be ¢quipped to operate in the reverse cyclesmode.

Notg 2 to entry: A condenser unit does’not include a motor compressor or expansion device.

3.1131

evaporating unit
facfory-made assembly\that includes one or more motor-compressors, evaporator in cooling
mode, expansion device(s), and motor-driven fan, blower or pump to circulate fluid throygh
thel evaporator with’ associated operational controls in addition to the necessary wiring

Notg 1 to entpyn\These units are intended for field connection to a condenser unit. An evaporating unit can also
be pquipped\te’ operate in the reverse cycle mode and can include provision for electric resistance heating or
sim|lar spurees of auxiliary heat.

3.132
evaporator unit
factory-made assembly that includes one or more evaporators in cooling mode, and may
include a motor-driven fan, blower or pump to circulate fluid through the evaporator with
associated operational controls in addition to the necessary wiring

Note 1 to entry: These units are intended for field connection to a condensing unit. An evaporator unit can also
be equipped to operate in the reverse cycle mode and can include provision for electric resistance heating or
similar sources of auxiliary heat. An evaporator unit can include expansion device(s).

Note 2 to entry: An evaporator unit does not include a motor compressor.
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3.133

partial unit

condensing unit, evaporating unit, condenser unit, or evaporator unit which are part of a
total assembly of a heat pump, air-conditioner, or sanitary hot water heat pumps where not
all assemblies to create the complete refrigerating system are specified by the manufacturer

Note 1 to entry: Partial units are evaluated for safety as stand-alone.

3.134

installed height
hinst

height of the bottom of the appliance relative to the floor of the room after installation

Notg 1 to entry: The installed height is given in metres.

3.1[35
relpase offset

hl'
dii[ance from the bottom of the appliance to an opening where refrigerant can leave fhe
appliance in the event of a refrigerant leak

Notge 1 to entry: The release offset is given in metres.

3.136

refrigerant charge
mc

actual refrigerant charge of a single refrigerating system

Notg 1 to entry: The refrigerant charge is expressed in kgs

3.1]37
maximum refrigerant charge
ml’;x
maximum refrigerant charge for a;single refrigerating system as result from a calculafion
for[room area or similar

Notg 1 to entry: The maximum refrigerant charge is expressed in kg.

3.1j38
refrigerant detection system
senjsing system whichyresponds to a pre-set concentration of refrigerant in the environment

Notg 1 to entry: _A-refrigerant detection system may have multiple sensing elements.

3.1[39

auto ignition temperature
All
lowest” temperature at or above which a chemical can spontaneously ignite in a normal
atmosphere, without an external source of ignition, such as a flame or spark

[SOURCE: ISO 5149-1:2014, definition 3.7.7]

3.140

hot surface ignition temperature

HSIT

highest temperature at which a refrigerant does not ignite when tested in accordance with
Annex KK
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3.141
A2L refrigerant
refrigerant classed as A2L according to ISO 817

3.142

lower flammability limit

LFL

lower flammability limit according to ISO 817

3.143

enhanced tightness refrigerating system

refrigerating system in which the indoor units are designed and fabricated to ensure a h'ILgh
level of confidence that large refrigerant leak rates will not occur in normal and @bnormal

opgration

3.144

refrigerant distribution assembly
separate refrigerant assembly which is installed in the interconnecting réfrigerant lines for fhe
punpose of distributing refrigerant flow to one or more indoor units

3.145

potential ignition source
PI§
hofl surfaces, flames and current carrying devices whieh*can be the source of arcing| or
spgrking

Notg 1 to entry: Examples of potential ignition sources ‘are UV lights, electric heaters, pilot flames, brushed
motors and similar devices.

3.146
cirgulation airflow
mechanically induced airflow movementiwithin the space or duct connected spaces

3.147
ultraviolet radiation
optical radiation for which the'wavelengths are shorter than those for visible radiation

Notg 1 to entry: For ultraviolet (UV) radiation, the range between 100 nm and 400 nm is commonly subdivided
intof UV-A, from 315 nm 163400 nm; UV-B, from 280 nm to 315 nm; and UV-C, from 100 nm to 280 nm.

[SOURCE: IEC 60050-845:1987, 845-01-05]

3.148

optical radiation
electromagnetic radiation at wavelengths between the region of transition to X-rays (A = 1 nm)
anqi the’region of transition to radio waves (A = 1 mm)

[SOURCE: IEC 60050-845:1987, 845-01-02]

3.149
visible radiation
any optical radiation capable of causing a visual sensation directly

Note 1 to entry: There are no precise limits for the spectral range of visible radiation since they depend upon the
amount of radiant power reaching the retina and the responsivity of the observer. The lower limit is generally taken
between 360 nm and 400 nm and the upper limit between 760 nm and 830 nm.

[SOURCE: IEC 60050-845:1987, 845-01-03]


https://iecnorm.com/api/?name=40b723890e5555ce5f4ee407ba4c23d5

- 16 - IEC 60335-2-40:2018 © IEC 2018

3.150

UV-C lamp

source made to produce optical radiation for which the wavelengths are shorter than those
for visible radiation and in the range of 100 nm to 280 nm wavelengths including germicidal
lamps

Note 1 to entry: There are several types of such lamps used for photobiological, photochemical and biomedical
purposes

3.151

germicidal lamp
low pressure mercury vapour lamp with a bulb which transmits the bactericidal ultravioleft
radiation

C

[SQURCE: IEC 60050-845:1987, 845-07-53]

3.1/52

UVEC germicidal lamp system
auxiliary device which utilizes germicidal lamps that directly generate UV-C germicidal
ultraviolet radiation typically used to supplement the normal unit air, filters for enhanced|air
putlification and surface cleaning of the evaporator coil and surrounding area

3.1/53

UVI-C spectral irradiance
mejasured electromagnetic radiation power density at a particular wavelength of 254 nm 4t a
sp¢cified distance

Notg 1 to entry: The spectral irradiance E,;, is measured.in pW/cm?

3.1[54

UVEC barrier
additional guard or shield that prevents .UV-C light from exiting the unit or damaging internal
nomp-metallic materials

3.1|55

trapscritical refrigerating system
refrigerating system whereevaporation occurs below the critical point and heat rejecfjon
maly occur above the critical point of the refrigerant (e.g. R744)

4 | General requirement

Thils clause-of Part 1 is applicable.

5 | General conditions for the tests

This clause of Part 1 is applicable except as follows.
5.2 Addition:

The testing of Clause 21 may be carried out on separate samples. The testing of Clauses 11,
19 and 21 shall require that pressure measurements be made at various points in the
refrigerating system.

At least one additional specially prepared sample is required for the tests of Annex FF (Leak
simulation tests), if that test option is selected.

The temperatures on the refrigerant piping should be measured during the test of Clause 11.
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If the tests of Annex LL are carried out, at least two additional sensors are needed.
If the test of Annex NN has to be carried out, an additional appliance may be used.

Due to the potentially hazardous nature of the tests of Clause 21 and Annexes EE and FF,
special precautions need to be taken when carrying out the tests.

5.6 Addition:

An caontralahich rociilafn tha fapmapnaprafiira oy hytpnaiolif,,
COmtOrs—winCrT 1 CcgoratC— i C— tonroCratarC— 01— 11 T

rerdered inoperative during the test.

i
ea—Sspace—qare

5.7 Replacement:

The tests and test conditions of Clauses 10 and 11 are carried out under.the most severe
opérating conditions within the operating temperature range specified by\the manufactufer.
Anhex AA provides examples of such temperature conditions.

5.10 Addition:

For split-package units, the refrigerant lines shall be inStalled in accordance with ghe
installation instructions. The length of pipe shall be between 5 m and 7,5 m. The therfal
insplation of the refrigerant lines shall be applied jn. accordance with the installatjon
instructions.

5.101 Motor-compressors are also subjected “to the relevant test of Clause 19| of
IEG 60335-2-34:2012, unless the motor-compressor complies with that standard, in which
cage it is not necessary to repeat these tests;

5.102 Motor compressors that are tested and comply with IEC 60335-2-34 need not|be
additionally tested for Clause 21.

6 [ Classification

Thils clause of Part 1 is_applicable except as follows.
6.1 Modification;

Appliance shall-be of class I, class Il or class Ill.

6.20 Addition:

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

e appliances or parts of appliances intended for outdoor use shall be at least IPX4;
e appliances intended only for indoor use (excluding laundry rooms) may be IPXO0;

e appliances intended to be used in laundry rooms shall be at least IPX1.

6.101 Appliances shall be classified according to the accessibility either as appliance
accessible to the general public or as appliance not accessible to the general public.

Compliance is checked by inspection and the relevant tests.
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7 Marking and instructions
This clause of Part 1 is applicable except as follows.
7.1 Modification:

Replace the second dash by:

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

Addlition:

— |rated frequency;

— [refrigerant charge for each refrigerating system;
— |refrigerant number in accordance with ISO 817;

— |permissible excessive operating pressure for the storage tank (for sanitary hot wajter
heat pumps);
— |maximum allowable pressure in the water and/or brine circuit for.the heat exchanger|for
hydronic fan coil units;

— |maximum allowable pressure for the refrigerant circuit; if the permissible excesslive
operating pressure for the suction and discharge side, \differ, a separate indication| is
required;

— |for pre-charged pipe sets

e refrigerant number in accordance with ISO 817

¢ the refrigerant charge in the line set;

e maximum allowable pressure;

— |ratings in watts and voltage of a UV-C*germicidal lamp system if employed.

Appliances shall be marked with «all of the designations and the rated inputs of fhe
supplementary heaters for which.thiey are intended to be used, and shall have provision|for
identifying the actual heater that'isfield installed.

Unless it is evident from the)design, the enclosure of the appliance shall be marked, by wofds
or by symbols, with the direction of the fluid flow.

For appliances using” flammable refrigerants, the flame symbol ISO 7010-W021 (2011-p5)
and the operafor’'s manual symbol described in 7.6 shall be visible when viewing fhe
appliance aftérit has been installed. The marking may be behind a detachable part that hag to
be [detachgd pefore maintenance or repair work. The perpendicular height of the triangle uged
for|the symbol shall be at least 30 mm. For appliances that are not single packaged units, the
required/markings shall be provided on all indoor and outdoor units which complete fhe
re%igerating system when installed. When an A2L refrigerant is used, the flame sympol
ISO 7010-W021 (2011-05) shall be replaced with the A2L symbol described in 7.6.

If a flammable refrigerant is used, the symbols for “read operator’s manual’, “operator’s
manual; operating instructions” and “service indicator; read technical manual” (symbols
ISO 7000-0790 (2004-01), and ISO 7000-1659 (2004-01)) including colour and format shall be
placed on the appliance in a location visible to the persons required to know the information.
The perpendicular height of the symbol shall be at least 10 mm.

If a flammable refrigerant is used, an additional warning symbol (flame symbol:
ISO 7010-W021 (2011-05)) shall be placed on the nameplate of the unit near the declaration
of the refrigerant type and charge information. The perpendicular height of the symbol shall
be at least 10 mm, and the symbol need not be in colour. When an A2L refrigerant is used,
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the flame symbol ISO 7010-W021 (2011-05) shall be replaced with the A2L symbol described

in 7.6.

The following warning shall also be applied to the non-fixed appliance when a flamma

ble

refrigerant is employed. The warning shall be placed on the outside of the appliance such

that it is visible when in service for non-fixed appliance.

WARNING

Appli . . .
‘X’ Im?Z2.

The minimum room size X shall be specified on the appliance. The X in the marking shall
defermined in m2 according to Annex GG; the marking shall not be required if the refriger
charge (m.) of the appliance is up to m; according to GG.1.2.

NOTE 101 For the refrigerating system, if the maximum allowable pressure of the low-pressure side and
high-pressure side is the same, a single indication is permitted.

If not already visible when accessing a service port and if a service port is provided,

be
Ant

the

the

sefvice port shall be marked to identify the type of refrigerant. {f-the refrigerant is flammalle,

symbol 1ISO 7010-W021 (2011-05) shall be included, without(specifying the colour. When|an
A2| refrigerant is used, the flame symbol ISO 7010-W024/(2011-05) shall be replaced with
thel A2L symbol described in 7.6.
Appliances employing refrigerating systems withi maximum allowable pressures gregter
than 7 MPa shall be marked with symbol ISO 7000-1701 (2004-01) followed by the text {X)
MHAa” and the Operator's manual; operating instrisctions symbol 1SO 7000-1641 (2004-01).
WhHere: “X” is not less than the maximum:-allowable pressure as determined in Annex EE.
7.6/ Addition:
[symbol ISO 7010-W021 warning; flammable materigls
v (2011-05)]
é@ [symbol ISO 7000-1659 service indicator; read
(2004-01)] technical manual
A2L symbol warning; low burning velocjty
' material
[symbol ISO 7000-1701 ressure
. (2004-01)] P
(X) MPa
[symbol IEC 60417-6040 ultraviolet radiation,

(2010-08] instructional safeguard
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r T
o [symbol ISO 7000-1641 operator's manual; operating
| | (2004-01)] instructions
L _
7.12 Addition:
For appliances not accessible to the general public, the classification according, {6 _6.101
shgll be included.
Forr appliances using flammable refrigerants, an installation, service and opeération manyal,
eithher separate or combined manuals, shall be provided and include the information given in
Anpex DD.
7.12.1 Addition:

In particular, the following information shall be supplied:

that the appliance shall be installed in accordance with national wiring regulations;
the minimum permissible distances to adjacent sfructures;

to combustible surfaces;

a wiring diagram with a clear indication@f the connections and wiring to external con
devices and supply cord;

pumps and ducted appliances _with supplementary heaters only);

the method of connection «of the appliance to the electrical supply and interconnectior
separate components;

indication of which parts’of the appliance are suitable for outdoor use, if applicable;
details of type andirating of fuses, or rating of circuit breakers;

details of supplementary heating elements that may be used in conjunction with
appliance, .including fitting instructions either with the appliance or with the supp
mentary heater;

maximum and minimum water or brine operating temperatures;

maximum and minimum water or brine operating pressures;

the dimensions of the space necessary for correet installation of the appliance includfing

for appliances with supplementary heaters; the minimum clearance from the appliafce

rol

the range of external static pressures at which the appliance was tested (add-on hpat

of

the
le-

manufacturer for completing the refrigerating system.

he

Open storage tanks of heat pumps for water heating shall be accompanied by an instruction
sheet which shall state that the vent shall not be obstructed.

71

5 Addition:

A marking may be located on a panel that can be removed for installation or service, providing

tha

t the panel shall be in place for the intended operation of the appliance.
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7.101 A marking shall be provided for a replaceable fuse or a replaceable overload
protective device provided as a part of a product or remote control assembly. It shall be
visible when the cover or door of the compartment is open. This marking shall specify

e the rating of the fuse in amperes, the type and voltage rating, or
e the manufacturer and model designation of the replaceable overload protective device.

Compliance is checked by inspection.

7.102 |If the product is intended for permanent connection to fixed wiring with aluminium
wires, the marking shall so state.

Compliance is checked by inspection.

7.103 For appliances made up of more than one factory made assembly specified by the
ma(rufacturer to be used together, instructions shall be provided for completing the assempply
to ¢nsure compliance with the requirements.

7.104 For partial units, the instructions or markings shall includée-the following additignal
information.

o |For evaporating units and condensing units, the instructions or markings shall includg a
wording to assure that the maximum operating pressureis’ considered when connecting to
any condenser unit or evaporator unit.

e |For evaporating units, condensing units and{condenser units, the instructions| or
markings shall include refrigerant charging instructions.

¢ |A warning to assure that partial units shall only be connected to an appliance suitable|for
the same refrigerant.

e |This unit <model xxx> is a partial \unit air conditioner, complying with partial ynit
requirements of this International Standard, and must only be connected to other units that
have been confirmed as complying to corresponding partial unit requirements of fhis
International Standard.

e |The electrical interfaces shall be specified with purpose, voltage, current, and safety class
of construction.

e |The SELV connection points, if provided, are to be clearly indicated in the instructions.
The connection point should be marked with the “read the instructions” symbol per
ISO 7000-0790 ((2004-01) and the Class Ill symbol according to IEC 60417-5180
(2003-02).

7.105 For _appliances using flammable refrigerants that have safety features dependII:ng
upon the proper function of a refrigerant detecting system, the instructions or unit markings
shall contain the substance of the following:

“Tr:n ittt Aot A vagitb o e afeianAra it ool Aatantay oy o nfat, ba affactin, PRT-NT BE= St
oot o CYuTpp T twit a rCrgtrant Ieaic UttTCCtoOT—TOT—oSatCty~ O CTTCTTveTT C

be electrically powered at all times after installation, other than when servicing.”

T
T

o
O

If any supplemental unit is employed to detect leaked refrigerant, such unit shall also apply
this marking or be accompanied by such instructions.

Compliance is checked by inspection.

7.106 For appliances using flammable refrigerants that have safety features depending
upon the proper function of ventilation, the instructions or unit markings shall contain the
substance of the following:


https://iecnorm.com/api/?name=40b723890e5555ce5f4ee407ba4c23d5

- 22 - IEC 60335-2-40:2018 © IEC 2018

“This unit is equipped with electrically powered safety measures. To be effective, the unit
must be electrically powered at all times after installation, other than when servicing.”

If any supplemental unit is employed to dilute leaked refrigerant, such unit shall also apply
this marking or be accompanied by such instructions.

Co

mpliance is checked by inspection.

7.107 For flammable refrigerants, when add|t|on of charge is required by the manufacturer

insta

prg
ref

7.1
be

Fo

7.1
ult

mal

Co

7.1
inc

rigerating system. See Figure 101 for an example of label for field charged units.

visible in each of the following conditions:

on the packaging of the appliance if the appliance is charged with refrigerant exclud
appliances with A2L refrigerant charge not exceeding my;

A2L refrigerants.

09 Appliances employing UV-C germicidal lamp systems shall be marked v

nual symbol ISO 7000-0790 (2004-01) in the folfowing locations:

doors and access panels that provide direct access to an area within the appliance wh
the measured UV-C spectral irradiance.i$ greater than 1,7 uyW/cm?;

user maintenance access panels,

UV-C barriers.

mpliance is checked by inspection.

ude the substance of the following:

this appliance contains a UV-C lamp;
read the maintenance instructions before opening the appliance;

details for.cleaning and other user maintenance of the appliance. They shall state t
prior <to.Cleaning or other maintenance, the appliance must be disconnected from
supply mains;

V|de a label that allows the mstaller to note the resultlng total refrigerant charge for Y

08 For appliances using flammable refrigerants, the flame symbol described.in 7.6 shall

ing

when viewing the appliance on display for sale. This does not_apply to appliances usjing

appliances that are not factory sealed single packagéd, units, the required markings
shgll be provided on all indoor and outdoor units which complete the refrigerating system,

ith

raviolet radiation hazard symbol IEC 60417-6040 (2010-08) and the Read operator's

10 For appliances that’employ UV-C germicidal lamp systems, the instructions shall

hat
the

the’method, frequency of cleaning, and necessary precautions to be taken;

precautions to be taken when replacing UV-C emitters and starters, if applicable;
unintended use of the appliance or damage to the housing may result in the escape

of

dangerous UV-C radiation. UV-C radiation may, even in small doses, cause harm to the

eyes and skin;
appliances that are obviously damaged must not be operated,;

the appliance must be disconnected from the supply before replacing the UV-C lamp;

doors and access panels bearing the ultraviolet radiation hazard symbol which may have

UV-C spectral irradiance greater than 1,7 yW/cm? are provided with an interlock swi
to interrupt the power to the UV-C lamps for your safety. Do not over-ride;

before opening doors and access panels bearing the ultraviolet radiation hazard sym
for the conducting user maintenance, it is recommended to disconnect the power;

tch

bol
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UV-C barriers bearing the ultraviolet radiation hazard symbol should not be removed,;

for appliances with UV-C lamps, information on the replacement of UV-C lamps shall
given, including the model and/or part number;

be

if field installed, the factory specified UV-C germicidal lamp systems approved for use
with the subject product shall be specified in the instructions by the specific model

number;

do not operate UV-C lamps outside of the appliance.

Compliance is checked by inspection

71
pre

Thi
8.1
As

be
ins

Thi

10

Thi

11
Thi

1

11 For appliances employing refrigerating systems with maximum allowa
ssures greater than 7 MPa, the instructions shall include the substance of the following

WARNING: System contains refrigerant under very high pressure. The system must
serviced by qualified persons only.

Protection against access to live parts
s clause of Part 1 is applicable except as follows.
.5 Addition:

regards the products which have a dedicated installation panel or cover and which can
installed without them, compliance is checked actCording to 5.10 (after the installation
fructed in the installation manual).

Starting of motor-operated appliances

s clause of Part 1 is not applicable.

Power input and current

s clause of Part 1 is appliecable.

Heating

s clause of Rart 1 is replaced by the following.

ble

be

hot
as

{1 Apphlances and their surroundings shall not attain excessive temperatures in norgnal
use.

Compliance is checked by determining the temperatures of the various parts under the
conditions specified in 11.2 to 11.7. Nevertheless, if the temperature of the motor winding
exceeds the value specified in Table 3 or if there is doubt with regard to the classification of

the

insulation system employed in a motor, compliance is checked by the tests of Annex C.

11.2 Appliances are installed in a test room in accordance with the installation instructions.
In particular,

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

flow rates for liquid source or sink equipment shall be the minimum specified in

the

instructions except for hydronic fan coil units where the flow rates and liquid

temperatures shall be the maximum specified in the instructions;
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o the outlet duct connected to the appliance shall be subjected to the maximum static
pressure given in the instructions;

o for appliances provided with means of adjusting the flow, the flow for the tests shall be the
minimum obtainable;

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

For appliances provided with supplementary heaters, an additional test casing as described
in 11.9 is used.

11)2.1 For heating tests of ducted appliances with supplementary heaters, an inlet ducf is
connected to the inlet air opening of the appliance (assuming that the appliance is intehded to
be|so applied). The duct shall be the same size as the flanges, if flanges are providea, If
flamges are not provided, the duct is the same size as the inlet opening.

An|appliance that includes or has provision for supplementary heater isfitted with a metal
oullet duct in accordance with Figure 102a) or Figure 102b), depending en/'the direction of fhe
airflow.

The inlet duct is provided with an adjustable restricting means.by~which the airflow can|be
reduced.

The restriction should be uniform across the duct's cress sectional area, so that the |full
heating coil surface will be exposed to the airflow except.when the restriction is closed.

11)2.2 A ducted appliance which does not include supplementary heaters is fitted with|an
ou%et duct sized to fit the casing flanges, or opening without flanges, or locations marked|for
flanges, and arranged to discharge away fromthe return air inlet.

The outlet duct is provided with a restricting means to obtain the maximum static presspre
given in the instructions.

11J2.3 For the evaluation and testing of partial units, the following test setup and conditipns
are to be applied.

o |evaporator units and condenser units are tested as individual units at the maximlkjm

ambient temperature. stated in the instructions. If not stated in the instructions, these units
shall be tested at an ambient temperature that is equal to the saturated temperature of the
refrigerant at the marked maximum allowable pressure (+ 0,1 MPa) minus 10 K (+ 1 K].

e |condensing units are tested in the cooling mode only, at the maximum specified ambigent

temperature with 9 K (£ 1 K) sub-cooling and the maximum specified evaporating presspre

with-11"K (+ 1 K) superheat. For condensing units provided with expansion device(s),

thé superheat/sub-cooling is to be as under the normal control of the expansion device(§).

. . ts— N ” - et . l o
condensing pressure that is equal to the marked maximum allowable pressure (+ O,
MPa) with 9 K (+ 1 K) sub-cooling.

a
1

e evaporating units that are intended for reverse cycle operation are tested in the heating
mode only, at the maximum specified evaporating pressure.

NOTE 101 Testing for condensing units and evaporating units requires connection to calorimeter stand or
similar device capable of controlling the refrigerant entering and leaving conditions as specified in the test above.
Condenser units and evaporator units do not require a calorimeter stand or similar device.

11.3 Temperatures other than those of windings are determined by means of fine-wire
thermocouples so chosen and positioned that they have the minimum effect on the
temperature of the part under test.
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NOTE 101 Thermocouples having wires with a diameter not exceeding 0,3 mm are considered to be fine-wire
thermocouples.

Thermocouples used for determining the temperatures of the surface of walls, ceiling and
floor are embedded in the surface or attached to the back of small blackened disks of copper
or brass, 15 mm in diameter and 1 mm thick, which are flush with the surface.

So far as is possible, the appliance is positioned so that parts likely to attain the highest
temperatures touch the disks.

In
to gll parts which are gripped in normal use and, if of insulating material, to parts in coh
with hot metal.

The¢ temperature of electrical insulation, other than that of windings, is determined on fhe
sulfface of the insulation, at places where failure could cause a short circuit, ¢ontact betwe¢en
live parts and accessible metal parts, bridging of insulation or reduction 6f\clearances and
crgepage distances below the values specified in Clause 29.

Temperatures of windings are determined by the resistance method”unhless the windings pre
nom-uniform or severe complications are involved in ordef~\to make the necesspry
connections, in which case the temperatures are determined by means of thermocouples.

The temperatures in the duct are to be measured by means.of a thermocouple grid consisfing
of hine thermocouples of identical length, wired in parallel' to form a grid with a thermocoulple
locpted centrally in each of nine equal duct areas in.a plane perpendicular to the axis of fhe
airflow.

114 Appliances are operated under normal operation at a supply voltage betwéen
0,94 times the lowest rated voltage and 1506 times the highest rated voltage, the voltage
chasen being that which gives the most unfavourable result. Heating elements shall |be
engrgized at a voltage which gives an electrical input of 1,15 times the maximum rated power
inpgut.

115 Where an appliance cahlbe operated in the cooling mode as well as the heating mope,
a test is conducted in each-mode.

For appliances with supplementary heaters or provision for supplementary heaters,|an
additional test is_conducted with all the heating elements operative by short circuifing
tharmostats or by reducing, if necessary, the air temperature to a value which causes all the
elements to switch on.

11)6 Appliances with defrost facilities are additionally submitted for a defrost test in the most
unfavourable conditions.

11.7 All appliances are operated continuously until steady conditions are achieved except
for defrost tests.

11.8 During the test, the temperatures are monitored continuously and shall not exceed the
values shown in Table 3, protective devices shall not operate and sealing compound shall
not flow out.

The temperature of the air in the outlet duct shall not exceed 90 °C.

The value of the temperature of a winding shall be calculated from the formula:
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R
T:??(mn)w

)
where

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

R, is the resistance at the end of the test;

T, is the ambient temperature at the beginning of the test;

k [sequatto234;5forcopper windings and-225 foratummimiomm witdigs:

At the beginning of the test, the windings shall be at ambient temperature.

It is recommended that the resistance of windings at the end of the test be determined|by
takjng resistance measurements as soon as possible after switching off, and, then at short
intgrvals so that a curve of resistance against time can be plotted far\.ascertaining the
resiistance at the instant of switching off.
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Table 3 — Temperature limits

Parts Temperature
°C
Windings of sealed motor-compressors @
— with synthetic insulation 140
— with other insulation 130
External enclosure of appliances with or without supplementary heaters 85
Windings ? if the winding insulation is (other than motor-compressors):
— ofclass 105 (A) material ¢ 100 (90)
— |of class 120 (E) material ¢ 115 (105)
— | of class 130 (B) material ¢ 120 (140).
— | of class 155 (F) material ¢ 140
— | of class 180 (H) material ¢ 16§
— | of class 200 material ¢ 185
— | of class 220 material ¢ 205
— | of class 250 material ¢ 235
Tefminals, including earthing terminals, for external conductors of stationary applianeceés, 85
unless they are provided with a supply cord
Anlbient of switches, and thermostats and temperature limiters
— | without T marking 55
— | with T marking T
Rupber or polyvinyl chloride insulation of internal and external wiring,*including supply cord:
— | without temperature rating ¢ 75
— | with temperature rating (T) T
Coyd sheaths used as supplementary insulation 60
Rupber, other than synthetic, used for gaskets or other(patts, the deterioration of which could
affpct safety:
— | when used as supplementary insulation or reififorced insulation 65
— |in other cases 75
Lammpholders with T-marking !
— |B15 and B22 marked T1 165
— |B15 and B22 marked T2 210
— | other lampholders T
Lanpholders without T-markingJ
— |E14 and B15 135
- |B22, E26 NS E27 165
— | other lampholders and starter holders for fluorescent lamps 80
M4terial used astinsulation other than that specified for wires and windings:
— |mpregnated©r varnished textile, paper or press board 95
— [aminated bonded with:
p melamine-formaldehyde, phenol-formaldehyde or phenol-furfural resins 110
b\ urea-formaldehyde resin 90
— printed circuit boards bonded with epoxy resin 145
— moulding of:
e phenol-formaldehyde with cellulose fillers 110
e phenol-formaldehyde with mineral fillers 90
e melamine-formaldehyde 110
e urea-formaldehyde 90
— polyester with glass-fibre reinforcement 135
— silicone rubber 170
— polytetrafluoroethylene 290
— pure mica and tightly sintered ceramic material, when such materials are used as 425
supplementary insulation or reinforced insulation
— thermoplastic material f -
Wood, in general 9 90
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Parts Temperature
°C

Wooden walls of the test casing 90
Outer surfaces of capacitors h:
— with marking of maximum operating temperature (T) T
— without marking of maximum operating temperature:

e small ceramic capacitors for radio and television interference suppression 75

e capacitors complying with IEC 60384-14 75

e other capacitors 45

Hafpares, knobs, grips and the like and all parts which are gripped in normal use:

— pf metal 60
— pf porcelain or vitreous material 70
— pf moulded material, rubber or wood 85
Parts in contact with oil having a flash-point of t °C ty 25

Anly point where the insulation of wires can come into contact with parts of a terminal block ar
compartment for fixed wiring of a stationary appliance not provided with a supply cord:

— [f the instructions require the use of supply wires with temperature rating (T) T
— [n other cases 75

a8 | Not required for motor-compressors that comply with IEC 60335-2-34.

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

¢ | The classification is in accordance with IEC 60085.

Examples of Class A (class 105) material are:

— impregnated cotton, silk, artificial silk and paper;

— enamels based on oleo or polyamide resins.

Examples of Class B (class 130) materials are:

— glass fibre, melamine-formaldehyde and phenol-formaldehyde resins.

Example of Class E (class 120) material are:

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

— cross-linked polyester resins, cellulose triacetate films, polyethylene terephthalate films;
— varnished polyethylene terephthalate textile bonded with oil-modified alkyd resin varnish;
— enamels based on polyvinyl formalin, polyurethane or epoxy resins.

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

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

T means the maximum operating temperature.

The ambient ofiswitches and thermostats is the temperature of the air at the hottest point at a distance of
5 mm from thesurface of the switch and thermostat concerned.

For the purpoSe of this test, switches and thermostats marked with the individual ratings may be considerdd
as having.no marking for the maximum operating temperature, if this is requested by the manufacturer of thle
appliance. However, if a thermostat or other temperature limiter is mounted on a heat-conducting part, the
declared temperature limit of the mounting surface (Ts) is also applicable. Therefore, the temperature of th¢

mounting surface has to be measured.

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

There is no specific limit for thermoplastic material, which shall withstand the tests of 30.1, for which purpose
the temperature shall be measured.

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

There is no limit for the temperature rise of capacitors which are short-circuited in 19.11.2 c).
i Temperature marking for capacitors mounted on printed circuit boards may be given in the technical sheet.
i Locations for measuring the temperatures are specified in Table 12.1 of IEC 60598-1:2008.

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

h

NOTE 101 The temperature limit for metal applies to parts having a metal coating at least 0,1 mm thick and to
metal parts having a plastic coating less than 0,3 mm thick.
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NOTE 102 The temperature of the terminal’s switches is measured if the switch is tested in accordance with
Annex H.

11.9 Test casing

The test casing consists of plywood walls having a thickness of about 20 mm, with dull black
painted inside surfaces and all joints sealed. The distances between the casing and the
surfaces of the appliance and the outlet duct, if any, are equal to the minimum clearances
specified by the manufacturer.

For appliances not specified for installation with minimum clearances, as an alternative to the
plywood test casing in direct contact with the appliance, glass fibre insulating material having
a thickness of at least 25 mm and a density of at least 16 kg/m3 may be wrapped.clodely
ardund the appliance and the outlet duct, provided this is agreed with the manufacturer:

In that case, thermocouples are directly placed in contact with the enclosure.

12| Void

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

For stationary class | appliances, the leakage“current shall not exceed 2 mA per kilowatt
rated power input with a maximum value, of\10 mA for appliances accessible to fhe
geheral public, and a maximum value of 30" mA for appliances not accessible to the
geheral public.

14| Transient overvoltages

Thils clause of Part 1 is applicable.

15| Moisture resistance
Thils clause of Paft 1'is replaced by the following.

151 Electrical components of appliances shall be protected against the ingress of wagter
which may-be present in the appliance as a result of rain, overflow from the drain pan, or
defrosting:

Compliance Is checked by the tests of 15.2, followed immediately by the overflow test of 15.3;
and this is followed by the defrost test of 11.6, and the tests of Clause 16.

Following these tests, an inspection is made within the enclosures. The water which may have
entered the enclosure shall not have reduced clearances and creepage distances below the
minimum values specified in Clause 29.

NOTE 101 Appliances designed to be installed completely inside a building and which have no outdoor parts are
not subjected to the test of 15.2.

If ducts leading to the outside of a building are used, the test of 15.2 is carried out on the
terminations of such ducts in an arrangement simulating the actual installation, according to
the instructions.
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For appliances intended to be mounted through a wall or a window, or for a split package unit,
the test of 15.2 is carried out on that part or unit which, according to the instructions, is
intended to be mounted outside the building.

The motor-compressor is not operated and detachable parts are removed during the tests of

15.

15.

2 and 15.3.

2 Appliances other than IPXO0 are subjected to the tests of IEC 60529:1989 as follows:

IPX1 appliances as described in 14.2.1;

Fo

15.
blo
sul

pe

until water drains from the appliance.

15,

Ind
fol

Th

Co
POS

ma
un

Aft

Th

IPX2 appliances as described in 14.2.2;
IPX3 appliances as described in 14.2.3;
IPX4 appliances as described in 14.2.4;
IPX5 appliances as described in 14.2.5;
IPX6 appliances as described in 14.2.6;
IPX7 appliances as described in 14.2.7.

this test, the appliance is immersed in water containing 1 % NaGL

3 The appliance is installed in its position of normal use.(The drain pan discharge pip4
cked, and the pan carefully filled to the brim without‘splashing. The drain pan is tf
jected to a continuous overflow, the rate of which iskadjusted to approximately 17 cm
1 m3/s airflow, and the fan(s) switched on. The test is' continued for a period of 30 min

101 Spillage test

oor floor or wall-mounted appliances accessible to the general public are tested
OWS.

b appliance is installed according-to the installation instructions but not operated.

ition, unless such covers are of the self-closing type.

olution of 0,25 | of-water containing approximately 1 % NaCl is poured onto the unit i
nner which is most likely to cause entrance of water into or on electrical controls
nsulated live parts.

br spillage)is completed, the appliances shall withstand the tests of Clause 16.

p spillage test is not applicable to units if the minimum linear dimension of a horizonta

near-horizontal fnp stirface of the cabinet is 75 mm or less

b /S
en
3/s
or

as

ers which provide access for manual operation of electrical controls are set in the open

1 a
or

or

A unit whose top, when installed, has a height of greater than 2 m need not be tested.

NOTE The intent is that a 75 mm diameter glass cannot be placed on the surface of the appliance and spill.

16

Thi

16.

Leakage current and electric strength
s clause of Part 1 is applicable except as follows.

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

17 Overload protection of transformers and associated circuits

This clause of Part 1 is applicable.

18| Endurance

Thils clause of Part 1 is not applicable.

19( Abnormal operation

This clause of Part 1 is applicable except as follows.

191 Modification:

Ad{ after the second paragraph:

Failure of the transfer medium flow, or of any control devices, shall not result in a hazard.
Replace the 15t and 29 paragraphs of the test spéctification by the following:

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

19)2 Replacement:

Alllducted appliances provided-with supplementary heaters are subjected to the following
tesf under the conditions specified in Clause 11:

After the airflow conditions specified are established, the indoor airflow is restricted to syich
an| extent that the emperature of the air in the outlet, measured by means of fhe
thermocouple grid (see 11.3), is 3 K below the temperature obtained after a temperature
limfting control,a‘motor protective device, a pressure switch or similar device operates |for
thel first time<as-a result of slowly restricting the free area of the inlet.

This is(@chieved if the temperature rise is approximately 1 K per min.

It is necessary to restrict the free area of the inlet until the Tirst of the protective devices
operates and then operation is resumed with sufficient restriction so that the temperature of
the discharge air is 3 K below the temperature at the moment of cut-off.

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

To facilitate this test, the protective device which has operated shall be short-circuited once
the temperature at which it operates has been determined, if necessary.

Non-ducted appliances provided with supplementary heaters are operated as specified in
Clause 11. Thermal controls that operate during the test of Clause 11 are short circuited.
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When steady conditions are established, the airflow rate is reduced until it is just sufficient to
prevent a thermal cut out from operating.

Under these conditions, the appliance is again operated until steady conditions are
established or for 1 h, whichever is longer.

After this period, the airflow is further restricted to verify that the thermal cut out operates.

19.3 Replacement:

If qll electric heating elements are not energized under the conditions specified in 19.2 for,the
airlentering the evaporator, an additional test is carried out at a lower temperature of-the iflet
air| this temperature being the highest that will permit all electric heating elements to|be
engrgized.

It i$ the intention that the operating point be just below the point of maximum_ restriction of fhe
air|entering the indoor coil assembly thus permitting continuous operation“of both the moior-
compressor and the electric heating elements. If the temperature ,f the air entering fhe
evaporator required to permit all electric heating elements to be energized is less than the
values specified, this lower temperature may be simulated by reducing the airflow through the
ev%porator, by blocking a part of the evaporator, or by similak(nieans in order to obtain fhe

opérating conditions which would occur at this lower temperature of the air entering the
evaporator.

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

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

Examples of fault conditions are

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

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

— |open-circuiting orShort-circuiting of components, like relays, contactors, timers,
thermostats, gtc:

In general, tests*are limited to those cases which are expected to give the most unfavouraple
redults.

19.J7 » Madification:

Replace the first paragraph by:

The motors, other than motor-compressors and stationary circulation pumps in compliance
with IEC 60335-2-51, are mounted on a support of wood or similar material. The motor rotors
are locked; fan blades and brackets are not removed.

The motors are supplied at their supplied voltage when the appliance is supplied at rated
voltage or at the upper limit of the rated voltage range, in a circuit as shown in Figure 103.

Under these conditions, the motor is operated for 15 days (360 h) or until a protection device
permanently opens the circuit, whichever is the shorter period.
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During the test, the ambient temperature is maintained at 23 °C = 5 °C.

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

During the test, the temperature of the enclosure shall not exceed 150 °C and the
temperature of the windings shall not exceed the values shown in Table 8.

Three days (72 h) after the beginning of the test, the motor shall withstand an electric strength
test as specified in 16.3

At the end of the test, the leakage current, when measured as specified in 16.2 but with.a test
volfage of twice the rated voltage between all windings and the enclosure, shall not exceed
2 mA.

NOTE 101 Only for this test specified in 19.7 of 60335-2-40, the motor is locked and operated,for 15 days (36p h)
or Until a protection device permanently opens the circuit. It is not the intention to repeat the 15-day locked rptor
testl up to two more time for motors having capacitors in the circuit of an auxiliary winding. Hence for all tgsts
accprding to 19.7 of Part 1, the motor is operated under the conditions specified in 19.7 'of 60335-1, including|the
timg specifications.

Ad{ after the last paragraph:

If |the motor-compressor has not been type-tested\Vagainst the requirements | of
IEQ 60335-2-34, a sample shall be provided with the rotor-locked and being filled with oil and
reffigerant as intended.

The sample shall then be subjected to the tests' specified in 19.101, 19.102, 19.103 gnd
19|1056 of IEC 60335-2-34:2012, if applicable,>and shall comply with the requirements in
19.(104 of IEC 60335-2-34:2012.

19/8 Replacement:

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

19)9 This subclause.of\Part 1 is not applicable.
19[11.4 Modification:

Ad{ before(the first paragraph:

The first’ paragraph of Part 1 is not applicable for stand-by mode if unintentional operatr'on
doésiof cause any hazards

Replace the second paragraph by the following:

Appliances incorporating a protective electronic circuit are subjected to the tests of
19.11.4.1 to 19.11.4.7. The tests are carried out after the protective electronic circuit has
operated during the relevant tests of Clause 19, except 19.2, 19.6, 19.11.3, 19.102 and
19.103.

If the appliance incorporates more than one protective electronic circuit, each protective
electronic circuit has to be tested individually with the appliance operated under normal
operation at any temperature within the working range.
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Components protected by a protective electronic circuit that have been previously tested
and shown to comply with the requirements of 19.11.4 of its standard need not to be retested
in the final application, if engineering judgement gives evidence that the test in the final
application will not lead to a hazardous condition.

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

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

NOTE—103 __Protective—electronic—circuit IDIZf‘\ nnnrahr\n is—understood-—as—the r\nnrnhnn that cir\ne the

conjponent(s) operation controlled by the PEC W|th the intention to prevent the hazardous S|tuat|on

Ad{l, after the last paragraph of the test specification, the following:

For these tests, it may be necessary to provide specially prepared component\samples, ¢.g.
compressors with locked rotor.

19)J11.4.8 Modification:

Ad{ to the first sentence:

“

atlany temperature within the working range.”
19013 Modification:

Footnote a) of Table 9 is not applicable.

1914 Modification:

Adg before the note:

Logking in the "on" position of the(main contacts of a contact intended for switching on and|off
the heating element(s) in nermal use is considered to be a fault condition, unless fhe
appliance is provided with atJeast two sets of contacts connected in series. This condition|is,
forlexample, achieved by\providing two contactors operating independently of each othen or
by fporoviding one contactor having two independent armatures operating two independent siets
of main contacts.

191101 The appliance is operated under the conditions in Clause 11 at rated voltage of at
thel upper limit-of the rated voltage range, at an ambient temperature of 23 °C + 5 °C. When
stefady conditions are attained, the heat transfer medium flow of the outdoor heat exchanger
is }estricted or shut off, whichever is the most unfavourable without the appliance being npn-

opegrative.

After this test, protective devices that may have operated are reset, and the test is repeated,
with the heat transfer medium flow, fluid or air, of the indoor heat exchanger, restricted or
shut off, whichever is the most unfavourable without the appliance being non-operative. In the
case of appliances with defrosting systems, the heat transfer medium flow rate is additionally
shut off at the beginning of the defrosting phase.

Appliances incorporating a motor common to both the indoor and outdoor heat exchangers
are subjected to the above test the motor being disconnected once steady conditions are
attained.

19.102 The indoor heat exchanger of appliances using water as a heat transfer medium is
subjected to the following test.
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The appliance is operated under the conditions specified for Clause 10 at rated voltage or at
the upper limit of the rated voltage range at the maximum water temperature specified by the
manufacturer. The indoor water temperature shall be raised 15 K with a rate of 2 K/min and
this temperature maintained for 30 min, after which the water temperature is lowered to its
original value at the same velocity.

19.103 Air to air appliances are operated under the conditions specified in Clause 11.

The dry-bulb temperature is then reduced to a value 5 K below the minimum value specified
by the manufacturer.

The¢ test is repeated except that the dry-bulb temperature is increased to a value 10 K ab¢ve
thel maximum temperature specified by the manufacturer.

The¢ appliances are operated at rated voltage or at the upper limit of the"rated voltdge
range.

19,104 All appliances provided with supplementary heaters and with frée air discharge pre
subjjected to the following test in each mode of operation.

Appliances are operated under the conditions specified in Clause 11, with any controls whjich
limft the temperature during the test of Clause 11 short.circuited, and with the appliapce
covered.

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

Thé felt has a specified mass of 4 kg/m2 + 0,4°kg/m? and a thickness of 25 mm.

The textile material consists of a prewashed double-hemmed cotton sheet having a mass
belween 140 g/m? and 175 g/m? in th& dry condition.

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

The disks are spaced 50 mm apart and placed between the textile material and the felt on fhe
veltical centre line ofigach strip.

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

The strips,are applied with the textile material in contact with the appliance so that they coyer
thel wholevvertical dimension of the front, pass over the top and extend down the rear surfage.

If the—applifance 15 constructed to stand away frornT the waltor if 1t 15 for fixing to a walt 5o that
the gap between the heater and the wall exceeds 30 mm and the horizontal components of
the distance between any two fixing points or spacers or between such points and the end of
the appliance exceed 100 mm, the rear surface of the appliance shall be completely covered.

Otherwise, the rear surface is covered over a distance approximately equal to one-fifth of the
vertical dimension of the heater.

The strips are applied to each half of the appliance in turn and then to the complete
appliance.

During the test, the temperature shall not exceed 150 °C but an overshoot of 25 °C is
permitted during the first hour.
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Thermal protective devices are allowed to operate.

20

Stability and mechanical hazards

This clause of Part 1 is applicable.

21

Mechanical strength

Thi

21

Sa

Sa

to parts other than pressure vessels.

21

Ap
tra

Th
vib

Co

22
Thi

22

{1 Addition:

{2 Addition:

1 £ D Y I ol 4 £o11
viduoT UT T art 1T To appiivaluliC TALTUL do TUITUWO.

ety requirements specified in ISO 5149-2 shall apply.

ety requirements specified in Annex EE shall apply. The pressure test infAnnex EE app

pliances using flammable refrigerants shall withstand, \the effects of vibration dun
hsport.

b appliance is tested in its final packaging fortransport and shall withstand a rand
ration test according to ASTM D4728-06. Tests(shall be run for a duration of 180 min.

mpliance is checked by the following:

The use of detection equipment having an equivalent sensitivity of 3 g/year of refrigen]
shall reveal no leaks.

or a non-hazardous gas.

Damage of parts other thdw the refrigerating circuit is allowed.
Construction
s clause of Part.1 is applicable except as follows.

6 Additign:

Th

ies

ing

ant

The test may be carried out on“the appliance charged with a non-flammable refrigerant

electrical insulation shall not be affected by snow which might enter the appliafpce
englosdre. T

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

22.

Thi

22,

14 Addition:
s requirement does not apply to the metallic fins of heat exchangers.

24 Replacement:

Bare heating elements shall be supported so that, in case of rupture or sagging, the heating
conductor cannot come into contact with accessible metal parts nor give rise to a hazard.
Bare heating elements shall not be used with wood or wood composite enclosures.
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Compliance is checked by inspection and, if necessary, by cutting the element in the most
unfavourable place.

NOTE 101 No force is applied to the conductor after it has been cut.

NOTE 102 This test is made after the tests of Clause 29.

22.

46 Modification:

Add after the 15t paragraph:

If the protective electronic circuit software is a part of the normal operation coent
inspection of software shall be limited to relevant source code of safety controls onrela
soffware controls. Alternative methods may be used if they demonstrate equivalent levelq of

Sa

ty.

22101 Appliances intended to be fixed shall be so designed that they can\be securely fi

an

Co

maintained in position.

in accordance with the installation instructions.

22

22,
lea
sel

102 Appliances provided with supplementary heaters

cut-out shall be a non-self-resetting thermal cut-out.

Co

NO
con

22,
no

mpliance is checked by inspection and.during the tests of Clause 19.

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

102.2 Appliances provided-with supplementary heaters for water shall incorporat
n-self-resetting thermal-cut-out, providing all-pole disconnection that opera

separately from water thermostats. However, for appliances intended to be connected
fixgd wiring, the neutrak.conductor need not be disconnected.

Co

NO
the

mpliance is chécked by inspection and during the tests Clause 19.

[E Anti-frost heaters are not considered to be supplementary heaters for water, if it is not possible to hea
water to.a temperature higher than 80 °C at the highest operating temperature within 6 h, with the tempera

swifch shoftcircuited and with water flow stopped.

22

rol,
led

ed

mpliance is checked by inspection and in case of doubt, after installation of the appliafce

102.1 Appliances provided with supplementary heaters for air shall be provided with at
5t two thermal cut-outs. The thermal cut-out dntended to operate first shall be eithgr a
If-resetting thermal cut-out or a non-self-resetting thermal cut-out, the other thermal

this

a
es
to

up
ure

102:3 Thermal cut-outs of the capillary type shall be so designed that the contacts open

in the event of Teakage from the capillary tube.

Co

mpliance is checked by inspection and test.

22.103 The sensing and switching elements of electromechanical non-self-resetting cut-outs
shall be functionally independent of other control devices. If the switching element of a non-
self-resetting cut-out is operating a relay or contactor, the relay or contactor may also be
operated by other control devices. Protective electronic circuits are covered by Clause 19.

Co

mpliance is checked by inspection.

22.104 Containers of sanitary hot water heat pumps shall withstand the water pressure
occurring in normal use.
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Compliance is checked by subjecting the containers and heat exchangers, if any, to a water
pressure which is raised to the value specified hereafter at a rate of 0,13 MPa per second and
is maintained at that value for 5 min.

The water pressure is

e twice the permissible excessive operating pressure for closed containers;

e 0,15 MPa for open containers.

After the test, no water shall have leaked out and the containers shall not have ruptured.

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

22105 In the case of closed containers of sanitary hot water heat pumps, the formation of
an|air or vapour cushion of more than 2 % of the capacity, but not more than 10 % a$ a
maximum, shall be provided.

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

22/106 Pressure-relief devices, whether incorporated in the\. container of sanitary hot
water heat pumps or supplied separately, shall prevent the-pressure in the container fom
exg¢eeding the permissible excessive operating pressure bysnore than 0,1 MPa.

Compliance is checked by subjecting the container tora‘slowly increasing water pressure and
by pbserving the pressure at which the relief device/operates.

22107 The outlet system of open containers of sanitary hot water heat pumps shall|be
freg from obstructions that could limit the water flow to such an extent that the pressure in the
container would exceed the permissible excessive operating pressure.

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

Compliance is checked by(inspection and measurement.

NOTE The first requirement is considered to be met if the area of the water outlet from the heated part of|the
confainer of sanitary hot water heat pumps is equal or greater than the area of the water inlet to the heated part.

22108 Storage tanks of sanitary hot water heat pumps shall be resistant to vacuum
pregssure impulses which may occur in normal use.

Compliance is checked by subjecting containers which are not vented in accordance With
22104 to a vacuum of 33 kPa for 15 min.

After the test, the container shall show no deformation which might result in a hazard.

Anti-vacuum valves, if any, are not rendered inoperative.

NOTE This test can be carried out on separate containers.

22.109 Wiring connected to a non-self-resetting thermal cut-out designed to be replaced
after its operation shall be so secured that replacement of the thermal cut-out itself or to a
heating element assembly on which the thermal cut-out is mounted will not damage other
connections or internal wiring.

Compliance is checked by inspection and, if necessary, by manual test.
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22.110 Non-self-resetting thermal cut-outs designed to be replaced after their operation
shall open the circuit in the intended manner without short-circuiting live parts of different
potential and without causing live parts to come into contact with the enclosure.

Compliance is checked by the following test.

The appliance is operated five times, each time with a new non-self-resetting thermal cut-
out, any other thermally operated control devices being short-circuited.

Each time, the thermal cut-out shall operate appropriately.

During the test, the enclosure of the appliance is connected to earth through a 3 A fuse; this
fuse shall not blow.

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

22112 The construction of the refrigerating system shall comply with"the requirementq of
ISP 5149-2.

Appliances using flammable refrigerants shall comply with~the requirements and tests| of
Anpex GG.

22113 When a flammable refrigerant is used, refrigerant tubing shall be protected| or
en¢losed to avoid mechanical damage. The tubing §hall be protected to the extent that it will
nofl be handled or used for carrying during moving of the product. Tubing located within the
confines of the cabinet is considered to be protected from mechanical damage.

Compliance is checked by inspection.

22114 When a flammable refrigerant is used, low temperature solder alloys, such|as
lead/tin alloys, are not acceptable for pipe connections or any other refrigerant presspre
containing purposes.

221115 The refrigerant (charge (m;) of all refrigerating systems within the appliapce
employing A2 and A3 refrigerants shall not exceed ms as defined in Annex GG.

The refrigerant charge (m.) in each refrigerating system employing A2L refrigerant shall
nofl exceed ms as, defined in Annex GG.
The construction of the refrigerating system using flammable refrigerants shall comply wWith
thel requirements in Annex GG.

22 118 —Apptiancesusing flammrabte Tefrigerants—stattbeTonstructedsothatany teaked

refrigerant will not flow or stagnate so as to cause a fire or explosion hazard in areas within
the appliance and connected ducts where electrical components, which could be a source of
ignition and which could function under normal conditions or in the event of a leak, are fitted.

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

Refrigerant pipes containing A2L refrigerant which connect refrigerating system
components shall not be considered a source of leaked refrigerant for the purpose of
evaluating potential for fire or explosion hazard relative to potential ignition sources within
the appliance if the piping within the area of the appliance to be evaluated complies with all of
the following;
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e no connecting joints;
e no bends with centreline bend radius less than 2,5 times the external pipe diameter;
e protected from potential damage during normal operation, service or maintenance.

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

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

e [shall not be located in an area where a potentially flammable gas mixture will accumullate
as demonstrated by the test of Annex FF. Electrical components not located inan” afea
where a potentially flammable gas mixture will accumulate as demonstrated by the test of
Annex FF are not considered an potential ignition source;

o |[for A2L refrigerants, located in an enclosure which is in compliance with-Annex NN.
Components and apparatus complying with Clause 16 to 22 of IEC 60079<15:2010, for group
[IA|gases or the refrigerant used or an applicable standard that makes.electrical componegnts

suifable for use in Zone 2, 1 or 0 as defined IEC 60079-14 are not-corisidered as a sourcqg of
ignjtion.

NOTE 1 The test current for a switching component is the rated current’of\the component or the actual load t¢ be
swifched, whichever is greater.

NOTE 2 Potential ignition sources can be electrical components which produce sparks or arcs or hot surfdces
under normal conditions. Examples are brush-type motors, lightsswiiches, relays, electric heaters, or UV lights.

Forr A2L refrigerants, electrical components in.compliance with Annex JJ are not considefed
a potential ignition source.

Foi A2L refrigerants, switching devices:in compliance with all of the following are pot
considered a potential ignition source:

e |the device is capable of 100 000 cycles per Clause 24;

e |the switched electrical load\(L.) in kVA is less than or equal to:
- L, =5x(6,7/S,)* when breaking all phases;

- Lg=25x (6,7/Su)4 when breaking two legs of a three phase load, or when breakjing
one or two legs-of a single phase load

where

L, |is the switehed inductive electrical load in kilovoltamperes (kVA),

e

4 |is the burning velocity of a refrigerant in centimetres per second (cm/s).

Compliance is checked by measurement.

The burning velocity (S,) for the purpose of determining the maximum quenching diameter
(dq) in Annex JJ and the maximum allowable electrical load L, according to the above shall
take into consideration the effect of humidity on burn velocity (S,).

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

e as specified in ISO 817; or

e as measured in humid air at 27 °C £ 0,5 C dew point at 101,3 kPa containing 21,0 + 0,1 %
O, excluding water vapour determined at the nominal composition as specified in 1ISO 817.

NOTE 3 The 27 °C dew point equates to an absolute humidity of 0,022 7 kg water vapour per 1 kg dry air.
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This test can be done at the temperature higher than 27 °C. The required dew point is only for
humidity.

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

maly produce electrical arcing during normal operation that could ignite the refrigerant usgd,
and which are installed in the unit airstream or connecting ducts, are not considered a$ a
potential ignition source if the airflow is monitored and the energy source of the electric
arding is switched off when the airflow is below the minimum airflow according to~Annex GQ.

Fo}appllances with A2L refrigerants, electrostatic air cleaners and similar devices wHich

22117 Hot surfaces

22[117.1 Temperatures on surfaces that may be exposed to deakage of flammaple
refrigerants shall not exceed the maximum allowable surface temperature given in Annex BB.

For flammable refrigerants except A2L refrigerants not listed”in Annex BB, the maximum
allgwable surface temperature is determined by AIT reduced. by 100 K.

For A2L refrigerants not listed in Annex BB, the maximum allowable surface temperaturg is
defermined by the highest of AIT reduced by 100K or, if tested per annex KK, the hot
surface ignition temperature reduced by 100 K, but not higher than 700 °C.

Compliance is checked by measuring the appropriate surface temperatures during the testg of
Clquses 11 and 19, except those which duting the tests of Clause 19 are terminated in a npn-
self-resetting way. Compliance for A2L .refrigerants is checked by measuring the appropriate
suffface temperatures during the tests@f Clause 11.

Suffaces in compliance with thisclause shall not be considered a potential ignition source.

22[117.2 Temperatures on 'surfaces that may be exposed to leakage of A2L refrigerants
maly exceed the maximum allowable surface temperature in case of loss of airflow when|all
the{ following applies:

e |the temperatures are not exceeding the maximum allowable surface temperature with the
minimum airflow;

e |[the airflow is supervised and the heat source of the hot surface is switched off, when fhe
airfloW is below the minimum airflow.

NOTE. \Proof of airflow can be provided by any reliable means, including detection of fan speed.

Compliance is checked by inspection and by measuring the appropriate surface temperatures
during the tests of Clause 19.2, 19.3, 19.101 to 19.104.

22.117.3 Open source of ignition, including open flames, pilot flames, direct spark ignition or
hot surface ignition or other similar sources of ignition in the combustion air-stream, if the
combustion air is drawn from an unventilated space in which leaked refrigerant may enter
through the combustion air intake, are allowed, when these appliances are provided with a
flame arrest or equivalent to ensure that in the event of an ignition, the flame will not
propagate.

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

A part of an appliance that is charged on site, which requires brazing or welding in the

ins
ins
be

tallation, shall not be shipped with a flammable refrigerant charge. Joints made in the
tallation between parts of the refrigerating system, with at least one part charged, shall
made in accordance with the following.

A brazed, welded, or mechanical connection shall be made before opening the valves to

naron S aran a a ha aon o a0 A a0 o~
-, g ol O © -, v < s vae aoCuou cl

be provided to evacuate the interconnecting pipe and/or any uncharged refrigerat
system part.

Mechanical connectors used indoors shall comply with 1ISO 14903. When, ‘mechanical
connectors are reused indoors, sealing parts shall be renewed. When flared joints pre
reused indoors, the flare part shall be re-fabricated.

Refrigerant tubing shall be protected or enclosed to avoid damage.

Flexible refrigerant connectors (such as connecting lines between the‘indoor and outdoor upit)

th
da

Co

neg¢essary.

22

may be displaced during normal operation shall be protected against mechanical
age.

mpliance is checked according to the installation instrdetions and a trial installatiof if

119 Condensing units and evaporating units shall be equipped with a pressure-

limiting device or equivalent to assure that the ‘equipment does not exceed the maximum

allpwable pressure.

NO

Fo

shgll be of the same type.

SE

22

shall not be powered.by an electrical circuit from another appliance.

22,
ref
ref
sta

[E Applies to partial unit types, condensingwhits and evaporating units only.

partial units, the interconnectiof, circuits for signal communication between each {nit

|V level connection is recommended.

120 Partial units shall be provided with a means of connection to the supply mains and

121 For thé.installation condition of appliances using an A2L refrigerant and wherg¢ a
rigerant detection system is applied to fulfil the requirements of Annex GG, fhe
igerant(sensor of the system shall be located where leaking refrigerant is likely| to
gnatesFhe sensor shall be located:

within the unit for appliances connected via an air duct system to one or more rooms,

within the unit where release height hy as determined in Clause GG.2 is not more than
1,5m,

where the release height hy as determined in Clause GG.2 is more than 1,5 m, the sensor
may be located within

— the unit, or
— 100 mm or less directly below the unit, or

— remote located within 300 mm above the floor. If a remote located sensor is specified
by the manufacturer, the instructions shall state that the sensor shall be located within

1) 10 m horizontal distance in line sight of the unit and on a wall within the room in
which the unit is installed, or


https://iecnorm.com/api/?name=40b723890e5555ce5f4ee407ba4c23d5

IEC 60335-2-40:2018 © IEC 2018 - 43 -

2) 7 m, if not in line sight of the unit, and on a wall within the room in which the unit is
installed. The distance from the unit to the sensor shall be measured as the

shortest horizontal unobstructed path between the unit and the nearest sensor.

For installations with field applied mechanical joints which are exposed in the occupied space,

the

instructions shall state that a sensor shall be located

remote located within 2 m horizontal distance in line of sight of the unit and on a wall

within the room in which the unit is installed; and
— 100 mm above the floor where hg is not more than 300 mm from the floor; or

Th

NO

NO
Sta

Co
An

dirgctly below the unit are not considered remote sensors:;

22,
ref

22
ref

theln Clause GG.4 (ventilated enclosure) can be applied, where the required ventilation can
prgvided by the ventilation system. That section shall have an opening to the outdoor|

ind
An

22.
lea
fan

{123 For appliances connected via an air,duct system to one or more rooms using an A

— 300 mm above the floor where hg is greater than 300 mm from the floor.
e following mechanical joints shall not require that sensor:

mechanical joints in compliance with 1ISO 14903;

joints in enclosures which vent to the unit or to the outside.

[E 2 The appliance can need several refrigerant sensors in different locations to.comply with this Internati
hdard.

hex MM. Remote located sensor location is not tested./Sensors located 100 mm or |

122 Refrigerant detection systems that are“required by this standard for A
rigerants shall comply with Annex LL.

rigerant

(e.g. compressors, condensers))and

GG.2,

por air-stream to\be able to ventilate the refrigerant to an area in compliance W
nex GG.

124 If a‘refrigerant detection system is used, care has to be taken that in the event g
k, accumulating refrigerant will be detected properly in every operating mode (e.g. ind
off).

[E 1 A single sensor can be used if it satisfies all of the requirements for the unit and, the field applied joints.

mpliance is checked by inspection and by testing in accordance Wi

nal

2L

2L

which include a separate section>with refrigerant containing components except pipes

which are isolated from the "airflow and located in a room smaller than A, per Clalise

be
or
ith

fa
bor

Co

pliance TOr Sensors IS chnecked DYy Inspection and DYy 1esSling In accordance

ith

Annex MM. Remote located sensor location is not tested. Sensors located 100 mm or less
directly below the unit are not considered remote sensors.

22.125 Refrigerating systems that fulfil all of the following conditions shall be considered
enhanced tightness refrigerating systems:

a) the compressor, pressure relief device or pressure vessel type refrigerant containing

components of the refrigerating system shall be located in locations other than
occupied space,

NOTE Pressure vessel means any refrigerant-containing part of a refrigerating system other than

— compressors,

- pumps,

the
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— component parts of sealed absorption systems,

— evaporators, each separate section of which does not exceed 15 | of refrigerant containing volume,
— coils,

— piping and its valves, joints and fittings,

— control devices, and

— pressure-containing components (including headers),

having an internal diameter or a largest cross-sectional dimension not greater than 152 mm.

refrigerant distribution assemblies shall meet all applicable requirements of this
standard,
refrigerating systems shall use only permanent joints indoors except for site-made.joints

directly connecting the indoor unit to the refrigerant piping, or factory made mechan
joints in compliance with 1ISO 14903,

refrigerant containing parts in indoor units shall be protected from damage in the even
catastrophic failure of moving parts, e.g. fans, belts,

systems where the equipment pipes in the occupied space in question”are installed
such a way that it is protected against accidental damage,

the refrigerating system of each indoor unit shall be tightnessctested at the factory W
detection equipment with a capability of 3 grams per year of refsigerant or better undg
pressure of at least 0,25 times the maximum allowable(jpressure. No leak shall
detected,

mpliance for bullet a) to bullet f) is checked by inspectign.

vibrations exceeding 0,30 G RMS, when measurediwith a low pass filter at 200 Hz, are
allowed in the refrigerant containing parts in th€ 0Ccupied space under normal operatidg
Compliance is checked by testing:

The equipment shall be mounted per installation instructions. The outdoor unit shall

cal

of

ith
ra
be

hot
n.

be

directly connected to the indoor unit by the shortest line set per the installajion

instructions. Testing shall be conducted in fan only mode, the heating mode and coo
mode if applicable.

Vibration level shall be meastred over the full range of the compressor and indoor
speeds as allowed by the caontrols in consideration of the operation modes. Care shall
taken that the measurement sensors do not influence the line vibration level, and that
rate of change of speed_ is sufficiently slow that the maximum vibration is captured.

indoor heat exchangers shall be protected from damage in the event of freezing
Compliance is,checked as follows:

ing

fan
be
fhe

— Coils protected by controls. Compliance is checked by inspection, if in doubt, the fest

for nob~freezing coils shall be executed.

— Nonfreezing coils. Compliance is checked by conducting the minimum coo
performance test as described in ISO 5151, ISO 13253, ISO 15042, or ISO 13256.

ing

= VFreezing coils. Compliance is checked on 3 samples by testing as follows. Cyc

ing

testing of the heat exchanger under frosting conditions confirms that the heat
exchanger has adequate strength to withstand freezing without failure. The appliance
shall cycle as intended by the controls for 10 days. At the end of the test, the heat

exchanger shall withstand the strength requirements of Annex EE.

the maximum speed of the fan, in normal operation, shall be less than 90 % of the
maximum allowable fan speed as specified by the manufacturer of the fan wheel. If the

manufacturer does not specify a maximum allowable fan speed then the fan wheel shall
tested as follows:

be

The maximum allowable fan speed shall be established by running continuously at 120 %

of maximum speed for 10 days. There shall be no structural failure of the fan.

If non-metallic fan wheels have a minimum thermal index rating of 65 °C per UL 746B,

preconditioning is not required.
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If no thermal index rating for the material is available, specimens shall be aged at 90 °C
for 168 h. The samples shall not have more than a 50-percent reduction of the
unconditioned property values for items a) to d) below when tested in accordance with
CAN/CSA-C22.2 No. 0.17 and UL 746A:

a) tensile strength,
b) flexural strength,
c) lzod impact,

d) tensile impact.

ARy A A= SR A A A- a2 h A A -4 A"

22[126 For the purpose of this standard, germicidal lamps are limited to low presspre
mefcury lamps with a quartz envelope having a continuous spectral irradiance at 254 ‘am.

NOTE The quartz envelope blocks the 185 nm resonant wavelength for mercury that can generate-ozone.

Cofnpliance is checked by inspection.

22127 The appliance enclosure, UV-C lamps and UV-C barriers shall be located in such a
manner that the UV-C spectral irradiance is not emitted outside ‘the unit into an occupjed
space at a level exceeding the irradiance limit specified in 32.103+1.

Compliance is checked by inspection and test per Subclaus€.32.101.

The appliance indoor airflow inlet and outlet shall be tconsidered as possible radiation paths.
The unit filters are not considered UV-C barriers.

22[128 For appliances that employ UV-C germicidal lamp systems and which have doprs

and/or panels that provide direct access to.@n area within the appliance where the measufed
UVIC spectral irradiance is greater than 1,7 pW/cm2, the doors and/or panels shall|be
eqliipped with an interlock device that terminates the power to the lamps when opened.

Compliance is checked by inspecgtion, manual test, and test per Subclause 32.101.

If 4 switch is used to de-energize the UV-C lamps so as to meet the requirement, it shall hot
be |possible to operate the switch with test probe B of IEC 61032.

22129 For user,maintenance access areas, the UV-C spectral irradiance shall not excg¢ed
the| limit specified-in 32.101.2 with the access panels opened or removed as needed| to
pefform the required user maintenance. Panels that are opened or removed to perform uger
maintenanee{shall be required to be closed or put back in place for proper operation of the
appliance.

Compliance is checked by inspection and test per Subclause 32.101.

22.130 If the replacement of the UV-C lamp is allowed by the user, the appliance shall be

constructed so that

— the replacement of the UV-C lamp is easily possible;

— if screws or components are omitted or incorrectly positioned or fastened, the appliance is
rendered inoperable or manifestly incomplete.

Compliance is checked by inspection.

22.131 Appliances that employ refrigerants in a transcritical refrigerating system shall be
equipped with a pressure-limiting device that operates no greater than the maximum
allowable pressure plus the tolerance of the pressure-limiting device.
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mpliance is checked by inspection.

Internal wiring

This clause of Part 1 is applicable except as follows.

23.

Co

Sa

On

conductive mandrel 15 mm in diameter for three turns. A voltage of 2 000\V is applied

156

24

Thi

24,

Mo

101 Internal wiring that is exposed to direct or reflected UV-C radiation shall be UV-C
resistant.

mpliance is checked by the following test.
mples of the internal wiring are conditioned in accordance with Annex OO.

completion of the conditioning, the cable is wrapped in metal foil and is wound aroun
min between the conductor and the mandrel. There shall be no breakdown.
Components
s clause of Part 1 is applicable except as follows.
1 Addition:

for compressors are not required to be separatély’tested according to IEC 60335-2-34,

0 a
for

nor

ard they required to meet all requirements of IEC_60335-2-34 if they meet all requirementg of
thig standard.
241.4 Modification:
o |self-resetting thermal cut-outs 3 000
e |non-self-resetting thermal cut-outs 300
Ad{ition:
e |thermostats whichtcontrol the motor-compressor 100 000
e |motor-compressorstarting relays 100 000
o |automatic thermal motor-protectors for motor-compressors

of the hermetic and semi-hermetic type min 2 (00

(but not less than the number of operations
during the locked rotor test)

e |mianual reset thermal motor-protectors for motor-compressors of the hermetic

and semi-hermetic type 50
e other automatic thermal motor protectors 2 000
e other manual reset thermal motor protectors 30
e refrigerant detection systems self resetting 300
o refrigerant detection systems non self resetting 30
e electromechanical proof of airflow control 100 000
e self-resetting electrical pressure-limiting device 3 000

non-self-resetting electrical pressure-limiting device 300
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24.101 Thermal control devices incorporating replaceable parts shall be marked in such a
way that the replaceable parts can be identified.

The replacement part shall be marked accordingly.
Compliance is checked by inspection of the marking.

24.102 The pressure-limiting devices used in transcritical refrigerating systems shall
comply with IEC 60730-2-6 and

— |shall be of type 2A or 2B;
— |shall have a trip free mechanism of type 2J;
— |the deviation and drift shall not exceed + 0 %.

25| Supply connection and external flexible cords
This clause of Part 1 is applicable except as follows.
251 Addition:

The appliances may be provided with a supply cord fitted with-a plug

o |if they are for indoor use only,
e |if they have a marked rating of 25 A or less, and

o |if they comply with the applicable code requirements for cord-connected applianges
appropriate to the specific country in which.they are to be used.

Mo(ification:
Appliances shall not be provided withuah appliance inlet.
257 Addition:

Supply cords of parts of appliances for outdoor use shall not be lighter than polychloroprgne
she¢athed flexible cord {code designation 60245 |IEC 57).

26| Terminals«for external conductors

This clause of Part 1 is applicable.

27| Provision for earthing

This clause of Part 1 is applicable except as follows:

27.5 Addition:

NOTE |If the ground continuity between system components meets the minimum values specified in 27.5, it is
considered to meet the requirements without dedicated grounding conductors.

28 Screws and connections

This clause of Part 1 is applicable.
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Clearances, creepage distances and solid insulation

s clause of Part 1 is applicable except as follows.

Addition:

Compliance is not checked on parts relating to motor-compressors if the motor-compressor
complies with IEC 60335-2-34. For motor-compressors not complying with IEC 60335-2-34,

the

additions and modifications specified in IEC 60335-2-34 are applicable.

29,
Fo

ins
usH

30

Thi

30.

31

Thi

Ad

Co

Be
has
0,2
Th

2 Addition:

insulation located in any airflow, the micro-environment is pollution degree 3‘unless

of the appliance.

Resistance to heat and fire
s clause of Part 1 is applicable except as follows.

2.2 Not applicable.

Resistance to rusting
s clause of Part 1 is applicable except as follews.
ition:
mpliance is checked by the salt mistitest of IEC 60068-2-52, severity 2 being applicable.

fore the test, coatings are scratched by means of a hardened steel pin, the end of wh

the form of a cone_.with an angle of 40°. Its tip is rounded with a radius
5 mm + 0,02 mm. The pin‘is loaded so that the force exerted along its axis is 10 N #+ 0,5
b scratches are made by drawing the pin along the surface of the coating at a speed

approximately 20 mmysy*Five scratches are made at least 5 mm apart and at least 5 mm fi

the

Aft
thig

edges.

br the testythe appliance shall not have deteriorated to such an extent that compliance v
standard, in particular with Clauses 8 and 27, is impaired. The coating shall not be brof

andl shallk-not have loosened from the metal surface.

32

Thi

the

Llation is enclosed or located so that it is unlikely to be exposed to pollutionue to normal

ich
of

of

ith
en

s clause of Part 1 is applicable except as follows.

Addition:

32.
32.

101 UV-C irradiance test

101.1 For the occupied space outside the unit, a test shall be performed to determine the
UV-C spectral irradiance. The emissions from the equipment shall not exceed a UV-C
spectral irradiance limit of 0,2 yW/cm?2.
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NOTE The UV-C spectral irradiance limit of 0,2 pW/cm? is equivalent to 0,1 uyW/cm? effective irradiance at
254 nm (i.e., 0,2 pW/cm? multiplied by the hazard function, Syy = 0,5 at 254 nm as defined in IEC 62471 equals
0,1 pW/cmZ) Effectlve irradiance of 0,1 yW/cm? is classmed as exempt in [EC 62471.

32.101.2 For areas inside the unit that are accessible for anticipated user maintenance and
are not equipped with the interlock required by Subclause 22.128, there shall be no UV-C
spectral irradiance greater than 1,7 yW/cm2. The UV-C spectral irradiance is measured at
any point of accessibility required for user maintenance. When determining user
accessibility, consideration should be given to the actual degree of exposure that the user
would experience in performing his duties.

NOTE —The UV-C Spectral irradiance Nmit of T,7 QW/cm= 15 equwalem 10 U,85 pW/cme effective Irradrance at
254 nm (i.e., 1,7 pW/cm? multiplied by the hazard function, S, = 0,5 at 254 nm as defined in IEC 6247 1~eqyals
0,81 pW/cmz) The exposure limit at 0,85 pW/cm? effective |rrad|ance at this level is 60 min/day.

D
()]

Compliance is determined by measuring the UV-C irradiance per IEC 62471:2006,) Claus
ang Annex B.

32[101.3 UV-C irradiance shall be measured at the location in Table 101.

Table 101 — UVC irradiance measurement location

UV-C spectral

irradiance
limits For compliance, UV-C irradiance is measured

uW/cm? W/m?

Occupied space outside unit <0,2° < 0,002 At 0,83 m\from all outside surfaces of appliance®
Supp_ly and return air <0,2° < 0,002 At'0,3 m from the perpendicular plane of the opening
openings

Ulser maintenance <17 <0.047 At 0,3 m from the perpendicular plane of the access
openings® - - opening

UV-C lamp replacement Not required — all power shall be disconnected

N

al Less than or equal to 0,1 pW/cm? effective irradiance is exempt per IEC 62471. This is 0,2 puW/cn
spectral irradiance at 254 nm.

bl Based on maximum exposfire‘time of 60 min.

¢| If the appliance has an.inspection window, the measuring distance is reduced to 0,0 m.

321101.4 When'conducting UV-C irradiance tests:

— |the UV-C irradiance measurements shall be conducted with a scanning
spegiroradiometer, or a narrow band range radiometer;

— |allkpanels and components shall be positioned or adjusted in the most severe position;

— removable air filters shall be removed;
— measurements shall be made at the worst case location and angle of incidence;

— the minimum specified duct and configuration, including any duct liners, specified by the
manufacturer shall be in place and the measurements taken at the opening at the end of
the duct.
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_1 @ = Kg

© @ @ = Kg
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IEC
Key
Example 1 refrigerant charge of the precharged part of the appliance

Example 2 refrigerant charge added during installation

Figure 101 — Example of label for field charged units
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A
B B
Outlet duct
<
P >1,2m |
i
B > 0,9 m !
D -
: i
/ ¢ >[50 mm
Marked Outlet duct /
clearance / ¢4/Thermocouple grid
of zero Q E /
For duct size,
- ® seet12and11.9
5 [
_ v/ i > 300 mn]
A <150 mm
Electric heater / Test casing
)
C
)
C
D)
= - Ind i binet
ndoor section cabine
Indoor coil assembly -~
~ ~
-~
g
Inlet duct — N
WA |
Adjustable restricting means
IEQ

a) Upflow application
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Adjustable restricting means

S

Airflow E
Inlet duct _—» -
Al
~
Indoor coil assembly :/ Indoor section cabinet
o~ NN
D)
C
)
C
)
Electric heater T
\‘ est casing
Q\Q\SSS\ £150 mm > 300 mm
A B - B
- -
> 150 mm
Mdrked E \ ¢
cldarance
or pero N \
S \ o~ Thermocouple grid

Outlet duct
\ For duct size,
\ ¢ see 11.2.and 11.9

\
q

>09m N
=

A

>1,2m

B Outlet duct

A

A
|

b) Downflow application

Figure 102 — Arrangement for heating test of appliances
with supplementary heater
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supply

motor enclosure

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

brotective device (external or internal)

motor

e has to be taken to complete the earthing system to permit the correct gperation of the RCCB/RCBO.

igure 103 — Supply circuit for locked-rotor test of aiumotor of the single-phase type
Revise as needed for three-phase test
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Annexes

The annexes of Part 1 are applicable except as follows.

Thi

Thi

Annex D
(normative)

Thermal motor protectors

[S-annex of Part T 1S not applicable:

s annex of Part 1 is not applicable.

Motors having basic insulation that is inadequate
for the rated voltage of the appliance

Annex |
(normative)
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Annex AA
(informative)

Examples for operating temperatures of the appliance

Table AA.1 — Examples for operating temperatures of the appliance

Heating Cooling
Outdoor Indoor Outdoor Indoor
_F'Hﬁet.'i“" of Classification
appliance °C °C °C °C
(inlet) (outlet) (inlet) (outlet)
pB® |wB® |pB® |wB® |[DB® |wB® |DB% |WB]
Outside air/ A7 A20 7 6 20 12 35 24 27 19
Regycled air
Expaust air/ A20 A20 20 12 20 12 - - - -
Refycled air
Expaust air/ A20 A7 20 12 7 6 - - - -
Frgsh air
Outside air/Water A7 W50 7 6 Water 50 35 24 Water 7
Expaust air/Water A20 W50 20 12 Water 50 - - - -
W4ter/Water W10 W50 Water 10 Water 50 Water 15 Water 7
Brine/Water BO W50 Brine 0 Water 50 Brine 15 Water 7
Brine/Recycled air | BO A20 Brine 0 20 12 - - - -
W4ter/Recycled air | W10 A20 Water 10 20 12 - - - -
W4ter/Recycled air | W20 A20 Water 20 20 12 - - - -
Dehumidification Comfort - - 27 21
Process 12 9
Heat recovery
(air cooled) 27 21 27 21
Heat recovery
(water cooled) Water 24 27 21
Sapitary hot water
hept pump
Outside air/Water A7 W45 7 6 Water 45 - - - -
Anjbient air/Water | A15 W45 15 12 Water 45 - - - -
Expaust air/Water | A20 W45 20 12 Water 45 - - - -
Bripe/Water B0 W45 Brine 0 Water 45 - - - -
NQTE Appliance ¢an be classified according to function and temperature application as noted below:
Solrce Qutside air Sink Recycled air Classification A - A’
Expaust air Recycled air A-— A-—
Expaust air Outside air A-— A-—
Outsidé air Water A - W -
Exhaustait Watet A= W—
Water Water W - W -
Water Recycled air W — A-—
Brine Recycled air B - A-—
Brine Water B - W -

For example, A7 A20 indicates an appliance designed for an outside air operating temperature of 7 °C DB and
an inside air operating temperature of 20 °C DB.

a

b

DB: dry bulb
WB: wet bulb
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Attention is drawn to the fact that additional transportation regulations may exist’with resp|
to equipment containing flammable gas. The maximum number of pieces of_ equipment or

colj

applicable transport regulations.

CQ

Si

g

and give the minimum requirements for the provision of safety and/or health signs for a w

loc

All
Sui
the]

Th

An

CQ

Se

CQ

The¢ storage of the appliance should be in accordance with the applicable regulations

ins
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Annex CC
(informative)

Transportation, marking and storage for units
that employ flammable refrigerants

.1 General

.2 Transport of equipment containing flammable refrigerants

figuration of the equipment permitted to be transported together will be\determined by

.3 Marking of equipment using signs

ect
the
the

ns for similar appliances used in a work area are generally addressed by local regulatipns

ation.

required signs are to be maintained and employers should ensure that employees rece
able and sufficient instruction and training.on*the meaning of appropriate safety signs &
actions that need to be taken in connection*with these signs.

e effectiveness of signs should not bé diminished by too many signs being placed togeth

pictograms used should be as simple as possible and contain only essential details.

.4 Disposal of equipment using flammable refrigerants

b national regulatiens.

.5 Storage-'of equipment/appliances

ructions, whichever is more stringent.

prk

ive
nd

D
—

or

CC.6 Storage of packed (unsold) equipment

Storage package protection should be constructed in such a way that mechanical damage to

the

equipment inside the package will not cause a leak of the refrigerant charge.

The maximum number of pieces of equipment permitted to be stored together will be
determined by local regulations.
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DD.1 General

Annex DD
(normative)

— 59 —

Requirements for operation, service and installation manuals

of appliances using flammable refrigerants

Eagh—service—manual—shall—include—requirements—of—clauses—acesording— to
Table DD.1. Different manuals can be combined into one manual.
Table DD.1 — Mandatory clauses in each manual

Clause Installation Maari‘ztsgs:it;e Decommissioning Note
DD.2 Yes Yes Yes
DD.3.1 Yes Yes No
DD.3.2 Yes Yes No User manual also
DD.3.3 Yes Yes Yes
DD.4 No Yes Yes
DD.4.1 No Yes Yes
DD.4.2 No Yes Yes
DD.4.3 No Yes Yes
DD.4.4 No Yes Yes
DD.4.5 No Yes Yes
DD.4.6 No Yes Yes
DD.4.7 No Yes Yes
DD.4.8 Yes Yes No
DD.4.9 No Yes No
DD.5.1 No Yes No
DD.5.2 No Yes No
DD.6 No, Yes No
DD.7 Yes Yes No
DD.8 Yes Yes Yes
DD.9 Yes Yes Yes
DD.10 Yes Yes No
[D]D R N| No No Yes
DD.12 No No Yes
DD.13 Yes Yes Yes
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DD.2 Symbols

The symbols referred to in 7.6 (without colours is permitted) and the information of the
warning marking shall be provided as follows:

WARNING

Do
rec

Th

exa
Do
Be

not use means to accelerate the defrosting process or to clean, other than those
ommended by the manufacturer.

i i withou inuaously ing igniti 3]
mple: open flames, an operating gas appliance or an operating electric heater.
not pierce or burn.

aware that refrigerants may not contain an odour.

Thi

about the refrigerant odour.

DD

DD

Thd
the

e manufacturer may provide other suitable examples or may provide ‘additional informatjon

.3 Information in manual

.3.1 General

e following information shall be specified in the manual where the information is needed
function of the manual and as applicable to the appliance:

information for spaces where refrigerant pipes are allowed, including statements

e that the installation of pipe-work shallbe kept to a minimum;

e that pipe-work shall be protected-from physical damage and, in the case of flamma
refrigerants, shall not be installed in an unventilated space, if that space is sma
than A, in Annex GG, except for A2L refrigerants where the installed pipes co
with 22.116. In case of field charge, the effect on refrigerant charge caused by
different pipe length hastto be quantified;

o that compliance with national gas regulations shall be observed;

e that mechanical\connections made in accordance with 22.118 shall be accessible
maintenance/purposes;

o that, for appliances containing flammable refrigerants, the minimum floor area of
room shall be mentioned in the form of a table or a single figure without reference t
formula;

the maximum refrigerant charge (m,,x);

for

ble
ler

ply
the

for

the
b a

the

instructions how to determine the additional refrigerant charge and how to complete

Tefrigerant——charge—onm—thetabet—provided—by —the—mmanufacturer——comnsiderimg—

requirements in 7.107;
the minimum rated airflow, if required by Annex GG;
information for handling, installation, cleaning, servicing and disposal of refrigerant;

for appliances using flammable refrigerants, instructions shall include the minim

the

um

installed height h,,i; (when required to calculate A.,;,), refrigerant charge m_ and
minimum room area of the space A, or a minimum room area of conditioned space

TAnin Where applicable. Additional minimum room area data may be provided based
other installed heights and/or charge levels.

detailed instructions on how to install the appliance to ensure that the release height hj

on

as

determined in Clause GG.2 of the installed appliance is not lower than hgy used for the

calculation of Ain;
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— awarning to keep any required ventilation openings clear of obstruction;
— a notice that servicing shall be performed only as recommended by the manufacturer;

— a warning that ducts connected to an appliance shall not contain a potential ignition
source;

— instructions for wiring to external zoning dampers and/or mechanical ventilation, if
required to comply with Clause GG.9, to ensure that upon detection of a leak, the zoning
dampers are driven fully open and additional mechanical ventilation is activated;

— for appliances relying on safety measures according to GG.8.3 instructions for wiring to
external ventilation;

— |when a remote located refrigerant sensor is specified by the manufacturer, the instructicl)ns
shall state when it is required and how to install and connect the sensor;

— |for appliances using A2L refrigerants, connected via an air duct system to oie or mpre
rooms, the supply and return air shall be directly ducted to the space. Opencreas such|as
false ceilings shall not be used as a return air duct;

— |the following information requirements apply for enhanced tightness refrigerating
systems using A2L refrigerants:

e Equipment piping in the occupied space shall be installed. in,'such a way to protect
against accidental damage in operation and service.

e Precautions shall be taken to avoid excessive vibration-or pulsation to refrigerating
piping.
e Protection devices, piping and fittings shall be protected as far as possible against

adverse environmental effects, for example{, the danger of water collecting 4nd
freezing in relief pipes or the accumulation of dirt and debris.

e Provision shall be made for expansion and contraction of long runs of piping.

e Piping in refrigerating systems shall*be so designed and installed to minimize the
likelihood hydraulic shock damaging-the system.

e Solenoid valves shall be correctly‘positioned in the piping to avoid hydraulic shock.

e Solenoid valves shall not bleck in liquid refrigerant unless adequate relief is provigded
to the refrigerant system low pressure side.

e Steel pipes and components shall be protected against corrosion with a rustprpof
coating before applying any insulation.

e Flexible pipe elements shall be protected against mechanical damage, excessjive
stress by torsion, or other forces. They should be checked for mechanical damdge
annually.

e The indeor equipment and pipes shall be securely mounted and guarded such that
accidéental rupture of equipment cannot occur from such events as moving furniturg or
reconstruction activities.

¢ , Where safety shut off valves are specified, the minimum room area may be determined
based on the maximum amount of refrigerant that can be leaked as determined in
GG.12.2.

e Where safety shut off valves are specified, the location of the valve in the
refrigerating system relative to the occupied spaces shall be as described in
GG.12.1.

e Field-made refrigerant joints indoors shall be tightness tested. The test method shall
have a sensitivity of 5 grams per year of refrigerant or better under a pressure of at
least 0,25 times the maximum allowable pressure. No leak shall be detected.

— For mechanical ventilation as specified in GG.8.3, the air extraction opening from the room
shall be located equal or below the refrigerant release point. For floor mounted units, it
shall be as low as practicable. The air extraction openings shall be located in a sufficient
distance from the air intake openings to prevent re-circulation to the space.
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DD.3.2 Unventilated areas

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

Th

cayse ignition of the refrigerant used.

Th

DD|.3.3 Qualificatiomof workers

Th

pe
aff

Ex

a warning that the non-fixed appliance shall be stored in an area where the room s
corresponds to the room area as specified for operation;

a warning that if appliances with A2L refrigerants connected via an air duct system

one or more rooms are installed in a room with an area less than A, as dgtermined
Clause GG.2, that room shall be without continuously operating open flames\(for exam|
an operating gas appliance) or other potential ignition sources (for, example
operating electric heater, hot surfaces). A flame-producing device may.be ‘installed in
same space if the device is provided with an effective flame arrest;

for appliances using A2L refrigerants connected via an air ductvsystem to one or m
rooms, a warning with the substance of the following: “Auxiliary,devices which may b

potential ignition sources are hot surfaces with a temperature exceeding X°C
electric switching devices”;

NOTE X is the maximum allowable surface temperature as defined in 22.117.

for appliances using A2L refrigerants connectedfvia an air duct system to one or m
rooms, a warning that only auxiliary devices @pproved by the appliance manufacturer
declared suitable with the refrigerant shall\be installed in connecting ductwork. T
manufacturer can list in the instructions alkapproved auxiliary devices by the manufacty
and model number for use with the specific appliance, if those devices have a potentia
become an ignition source.

¢ manufacturer should specify other potential continuously operating sources known

& appliance shall be stored(so as to prevent mechanical damage from occurring.

manual shallccontain specific information about the required qualification of the work
{sonnel for maintenance, service and repair operations. Every working procedure t

amples.for such working procedures are:

potential ignition source shall not be installed in the ducb work. Examples of sIch

cts safety’means shall only be carried out by competent persons according to Annex HHl.

ize

sly
ial

to
in
ple
an
the

pre
e a

nd

Dre
or
'he
rer
to

to

ing
hat
i

breaking into the refrigerating circuit;

opening of sealed components;

opening of ventilated enclosures.

DD.4 Information on servicing

DD.4.1 General

The manual shall contain specific information for service personnel according to DD.4.2 to
DD.4.10.


https://iecnorm.com/api/?name=40b723890e5555ce5f4ee407ba4c23d5

IEC 60335-2-40:2018 © IEC 2018 - 63 -

DD.4.2 Checks to the area

Prior to beginning work on systems containing flammable refrigerants, safety checks are
necessary to ensure that the risk of ignition is minimised. For repair to the refrigerating
system, DD.4.3 to DD.4.7 shall be completed prior to conducting work on the system.

DD.4.3 Work procedure

Work shall be undertaken under a controlled procedure so as to minimise the risk of a
flammable gas or vapour being present while the work is being performed.

DD|.4.4 General work area

Alllmaintenance staff and others working in the local area shall be instructed on the naturg of
worlk being carried out. Work in confined spaces shall be avoided.

DD.4.5 Checking for presence of refrigerant

The¢ area shall be checked with an appropriate refrigerant detector prior toand during work| to
engure the technician is aware of potentially toxic or flammable atmospheres. Ensure that the
leak detection equipment being used is suitable for use with all-applicable refrigerants, |.e.
non-sparking, adequately sealed or intrinsically safe.

DD.4.6 Presence of fire extinguisher

If any hot work is to be conducted on the refrigerating equipment or any associated parts,
appropriate fire extinguishing equipment shall be @available to hand. Have a dry powder| or
CQ, fire extinguisher adjacent to the charging areal

DD[4.7 No ignition sources

No| person carrying out work in relation\to a refrigerating system which involves exposjing
any pipe work shall use any sources-gfjignition in such a manner that it may lead to the risk of
firg or explosion. All possible ignition sources, including cigarette smoking, should be kpept
sufficiently far away from the site of installation, repairing, removing and disposal, durfng
which refrigerant can possibly:be released to the surrounding space. Prior to work takjng
place, the area around thélequipment is to be surveyed to make sure that there are|no
flammable hazards or ignitien risks. “No Smoking” signs shall be displayed.

DD.4.8 Ventilated area

Ensure that thelarea is in the open or that it is adequately ventilated before breaking into the
syqtem or conducting any hot work. A degree of ventilation shall continue during the perjod
that the work is carried out. The ventilation should safely disperse any released refrigerpnt
and preferably expel it externally into the atmosphere.

DD#THh‘E‘CkYtO‘ﬂ'I’E‘FEﬁ'i‘g‘ETaﬁny equipmelli

Where electrical components are being changed, they shall be fit for the purpose and to the
correct specification. At all times the manufacturer’'s maintenance and service guidelines shall
be followed. If in doubt, consult the manufacturer’s technical department for assistance.

The following checks shall be applied to installations using flammable refrigerants:

— the actual refrigerant charge is in accordance with the room size within which the
refrigerant containing parts are installed;

— the ventilation machinery and outlets are operating adequately and are not obstructed;

— if an indirect refrigerating circuit is being used, the secondary circuit shall be checked for
the presence of refrigerant;
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— marking to the equipment continues to be visible and legible. Markings and signs that are
illegible shall be corrected;

— refrigerating pipe or components are installed in a position where they are unlikely to be
exposed to any substance which may corrode refrigerant containing components, unless
the components are constructed of materials which are inherently resistant to being
corroded or are suitably protected against being so corroded.

DD.4.10 Checks to electrical devices

Repair and maintenance to electrical components shall include initial safety checks and

SAS, SATAS; S, - d ad < coH+Ha—GOo P+ ety AReH4 N0
elertrical supply shall be connected to the circuit until it is satisfactorily dealt with. If the fault
canpnot be corrected immediately but it is necessary to continue operation, an adequpte
temporary solution shall be used. This shall be reported to the owner of the equipment so| all
paifties are advised.

Initial safety checks shall include:

e |that capacitors are discharged: this shall be done in a safe manner,te’ avoid possibility of
sparking;

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

e |that there is continuity of earth bonding.
DDO.5 Repairs to sealed components

DD.5.1 During repairs to sealed componentsyall electrical supplies shall be disconnected
from the equipment being worked upon prior o any removal of sealed covers, etc. If if is
abgolutely necessary to have an electrical,supply to equipment during servicing, then a
pefmanently operating form of leak detection shall be located at the most critical point to warn
of & potentially hazardous situation.

DD|.5.2 Particular attention shallybe paid to the following to ensure that by working |on
eleptrical components, the casing is not altered in such a way that the level of protection is
affected. This shall include damage to cables, excessive number of connections, terminals hot
malde to original specification, damage to seals, incorrect fitting of glands, etc.

Ensure that the apparatus is mounted securely.

Ensure that seals’ or sealing materials have not degraded to the point that they no lonper
senve the purpose of preventing the ingress of flammable atmospheres. Replacement p3rts
shgll be innaecordance with the manufacturer’s specifications.

DO.6."Repair to intrinsically safe components

Do not apply any permanent inductive or capacitance loads to the circuit without ensuring that
this will not exceed the permissible voltage and current permitted for the equipment in use.

Intrinsically safe components are the only types that can be worked on while live in the
presence of a flammable atmosphere. The test apparatus shall be at the correct rating.

Replace components only with parts specified by the manufacturer. Other parts may result in
the ignition of refrigerant in the atmosphere from a leak.

NOTE The use of silicon sealant can inhibit the effectiveness of some types of leak detection equipment.
Intrinsically safe components do not have to be isolated prior to working on them.
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DD.7 Cabling

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

DD.8 Detection of flammable refrigerants

Under no circumstances shall potential sources of ignition be used in the searching for or
deflection of refrigerant leaks. A halide torch (or any other deiecior using a naked flame) shall
nofl be used.

The following leak detection methods are deemed acceptable for all refrigerant systems.

Elgctronic leak detectors may be used to detect refrigerant leaks but;\in" the case| of
flammable refrigerants, the sensitivity may not be adequate, or may need re-calibratipn.
(Detection equipment shall be calibrated in a refrigerant-free area.) Ensure that the detector is
nofl a potential source of ignition and is suitable for the refrigeranthused. Leak detectjon
eqliipment shall be set at a percentage of the LFL of the refrigerant-and shall be calibrated to
thel refrigerant employed, and the appropriate percentage mfogas (25 % maximum)| is
confirmed.

Leak detection fluids are also suitable for use with most refrigerants but the use of detergegnts
containing chlorine shall be avoided as the chlorine may react with the refrigerant and corrgde
thel copper pipe-work.

NOTE Examples of leak detection fluids are
— |bubble method,

— |fluorescent method agents.

If 4 leak is suspected, all naked flamgs’shall be removed/extinguished.

recovered from the system,-arsisolated (by means of shut off valves) in a part of the system

If%Ieakage of refrigerant is_found which requires brazing, all of the refrigerant shall|be
remote from the leak. Remoyal of refrigerant shall be according to Clause DD.9.

DD.9 Removal and evacuation

WHen breakjng:into the refrigerant circuit to make repairs — or for any other purposg —
conventionalkprocedures shall be used. However, for flammable refrigerants it is important
that best-practice is followed since flammability is a consideration. The following procedjre
shgll be adhered to:

e TEMOVE TEfrigerant;

e purge the circuit with inert gas (optional for A2L);
e evacuate (optional for A2L);

e purge with inert gas (optional for A2L);

e open the circuit by cutting or brazing.

The refrigerant charge shall be recovered into the correct recovery cylinders. For appliances
containing flammable refrigerants other than A2L refrigerants, the system shall be purged
with oxygen-free nitrogen to render the appliance safe for flammable refrigerants. This

process may need to be repeated several times. Compressed air or oxygen shall not be used
for purging refrigerant systems.
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For appliances containing flammable refrigerants, other than A2L refrigerants, refrigerants
purging shall be achieved by breaking the vacuum in the system with oxygen-free nitrogen
and continuing to fill until the working pressure is achieved, then venting to atmosphere, and
finally pulling down to a vacuum. This process shall be repeated until no refrigerant is within
the system. When the final oxygen-free nitrogen charge is used, the system shall be vented
down to atmospheric pressure to enable work to take place. This operation is absolutely vital
if brazing operations on the pipe-work are to take place.

Ensure that the outlet for the vacuum pump is not close to any potential ignition sources
and that ventilation is available.

DD0.10 Charging procedures

In addition to conventional charging procedures, the following requirements shallbe followdqd.

e |Ensure that contamination of different refrigerants does not occur whén, ‘using chargjng
equipment. Hoses or lines shall be as short as possible to minimise the amount| of
refrigerant contained in them.

e |Cylinders shall be kept in an appropriate position according to thenstructions.

o |Ensure that the refrigerating system is earthed prior toeycharging the system with
refrigerant.

o |Label the system when charging is complete (if not already).
o |Extreme care shall be taken not to overfill the refrigerating system.

Pripr to recharging the system, it shall be pressure~tested with the appropriate purging gas.
The system shall be leak-tested on completion.of charging but prior to commissioning] A
follow up leak test shall be carried out prior to*leaving the site.

DD0.11 Decommissioning

Before carrying out this procedure))it is essential that the technician is completely familiar with
thel equipment and all its detail.”It is recommended good practice that all refrigerants pre
recovered safely. Prior to thé task being carried out, an oil and refrigerant sample shall|be
taken in case analysis is tequired prior to re-use of recovered refrigerant. It is essential that
eleptrical power is available before the task is commenced.

a) | Become familiarwith the equipment and its operation.
b) | Isolate system-electrically.
c) | Before attempting the procedure, ensure that:

o mechanical handling equipment is available, if required, for handling refrigerpnt
eylinders;
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e the recovery process is supervised at all times by a competent person;
e recovery equipment and cylinders conform to the appropriate standards.
d) Pump down refrigerant system, if possible.

e) If a vacuum is not possible, make a manifold so that refrigerant can be removed from
various parts of the system.

f) Make sure that cylinder is situated on the scales before recovery takes place.
g) Start the recovery machine and operate in accordance with instructions.
h) Do not overfill cylinders (no more than 80 % volume liquid charge).

i) Do not exceed the maximum working pressure of the cylinder, even temporarily.
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)

k)

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

hat
on

Recovered refrigerant shall not be charged into another refrigerating system unless it

has been cleaned and checked.

DD.12 Labelling

DO.13 Recovery

WHen removing refrigerant from a system, either for servicing or decommissioning, it
recommended good practice that all refrigerants are removed safely.

WHen transferring refrigerant into cylinders, ensure that only appropriate refrigerant recov

cyl

sydtem charge is available. All cylinders to be used are._designated for the recove

ref
ref
val

beflore recovery occurs.

The¢ recovery equipment shall be in good working order with a set of instructions concern
thel equipment that is at hand and shall cbe suitable for the recovery of all appropri

ref
cal

complete with leak-free disconnect ceuplings and in good condition. Before using the recov

ma
any
ref
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cyl
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If Jompressors or compressor oils are to be removed, ensure that they have been evacua
n acceptable level to make certain that flammable refrigerant does not remain within fhe

to

mmable refrigerant.

nders are employed. Ensure that the correct number of cylinders for holding the tc

igerant and labelled for that refrigerant (i.e. special/cylinders for the recovery
igerant). Cylinders shall be complete with pressure-relief valve and associated shut
ves in good working order. Empty recovery cylindecs are evacuated and, if possible, coo

igerants including, when applicabley‘flammable refrigerants. In addition, a set
brated weighing scales shall be available and in good working order. Hoses shall

ichine, check that it is in satisfactory working order, has been properly maintained and t
associated electrical components are sealed to prevent ignition in the event o
igerant release. Consult manufacturer if in doubt.

e recovered refrigerant, shall be returned to the refrigerant supplier in the correct recoy
nder, and the relevant waste transfer note arranged. Do not mix refrigerants in recov|
ts and especially\not in cylinders.
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lubricants—Fhe evacuation process shall be carried out prior to returning the compressor to the
supgpliers! Only electric heating to the compressor body shall be employed to accelerate this
prgcess. When oil is drained from a system, it shall be carried out safely.
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Annex EE
(normative)

Pressure tests

EE.1 General

All refrigerating system parts shall withstand the maximum allowable pressure expected in
normal operation, abnormal operation, and standstill

A dompressor tested for compliance with IEC 60335-2-34 need not be additionally tested:
Cofnpliance is checked by the following tests.

For all tests of Clause 21, if the refrigerant is a blend, the test pressure\of’ EE.4.2 shall|be
calfried out at the highest pressure under the specified temperature.

The test value that is the maximum of Clauses EE.2, EE.3 or EE.4 Shall be used for the tes} of
EE|4.2, respectively, for the high side and the low side components’

EE.2 Pressure test value determined under testing-carried out in Clause 11

A refrigerating system component that is expesed to pressure shall be subjected| to
mejasurement of the maximum allowable pressure” developed in the refrigerating system
when tested under the conditions specified in Clause 11.

The¢ pressure test value shall be at leastithree times the maximum allowable pressure
deyeloped during operation under Clause 11.

EH.3 Pressure test value determined under testing carried out in Clause 19

A refrigerating system ,component that is exposed to pressure shall be subjected| to
mejasurement of the maximum allowable pressure developed in the refrigerating system
when tested under the conditions specified in Clause 19.

The¢ pressure test_value shall be at least three times the maximum allowable pressure
deyeloped during*abnormal operation (see Clause 19).

EE.4 Pressure test value determined under testing carried out under standsti
conditions

EE.4.1 In order to determine the standstill pressure, the appliance shall be soaked in the
highest operating temperature specified by the manufacturer for 1 h with power off.

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

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

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


https://iecnorm.com/api/?name=40b723890e5555ce5f4ee407ba4c23d5

IEC 60335-2-40:2018 © IEC 2018 - 69 -

EE.4.2 The pressure test shall be carried out on three samples of each component. The test
samples are filled with a liquid, such as water, to exclude air and are connected in a hydraulic
pump system. The pressure is raised gradually until the required test pressure is reached.
The pressure is maintained for at least 1 min, during which time the sample shall not leak.

Where gaskets are employed for sealing parts under pressure, leakage at gaskets is
acceptable, provided the leakage only occurs at a value greater than 120 % of the maximum
allowable pressure and the test pressure is still reached for the specified time. Additional
sealing measures, such as an “O” ring, for pressure testing may be provided.

EE.5 Fatigue test option for Clause EE.1 and EE.4.2

EE|5.1 The components shall be subjected to a test at 66,7 % of the test presspre
defermined by Clauses EE.2, EE.3 or EE.4, provided the components comply with-the fatigue
tesf in Clause EE.5. This test is conducted on a separate sample.

EE|5.2 Three samples of each refrigerant-containing part shall bectested at the cyglic
pressure values specified in EE.5.7 and EE.5.8 for the number of cycles specified in EE.§.6,
as described in EE.5.4.

EE|5.3 The samples shall be considered to comply with EE.5:5 on completion of the test and
if they do not rupture, burst, or leak.

EE|5.4 The test samples shall be filled with fluid, .and’ shall be connected to a pressyre-
driying source. The pressure shall be raised and lowered between the upper and lower cy¢lic
valpes at a rate specified by the manufacturer. The pressure shall reach the specified upper
ani lower values during each cycle. The shapevof the pressure cycle shall be such that the
upper and lower pressure values shall be maintained for at least 0,1 s.

NOTE For safety purposes, it is suggested that a“non-compressible fluid is used for the test. The fluid fills|the
sanjple completely to prevent any significantly semaining gas.

of Clause 11 are less than or equal to 125 °C for copper or aluminium, or 200 °C for steel, fthe
test temperature of the component part or assembly shall be at least 20 °C. If the continugus
opg¢rating temperature of the:component exceeds 125 °C for copper or aluminium, or 200|°C
for|steel, the test temperature of the parts or assemblies that are at these temperatures, and
subjjected to the pressure, shall be at least 25 °C greater than the temperature of the part
mejasured during the_fest of Clause 11 for copper or aluminium and 60 °C higher for steel. fFor
othler materials,, the effects of temperature on the material fatigue characteristics shall|be
evaluated by.ecenducting the test at the higher temperatures and considering the material
characteristics at the higher temperatures.

If the operating temperatures of the appliance under the conditions of steady state operalon

EE|5.5\_The pressure for the first cycle shall be the maximum evaporating pressure for low-
prgssure side components or the maximum condensing pressure for the high-pressure sjde
components.

EE.5.6 The total number of cycles shall be 250 000. The test pressures shall be determined
by EE.5.7 (except the first and last cycles as noted in EE.5.5 and EE.5.8).

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

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