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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

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s
all national electrotechnical committees (IEC National Committees). The obj (s to promote

international co-operation on all questions concerning standardization in the ele

this end and in addition to other activities, IEC publishes International Stan i € ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a g nittee interested
in the subject dealt with may participate in this preparatory work. i g 9
governmental organizations liaising with the IEC also participate in thi DIE aborates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

possible, an international
s representation from all

Independent certification bodies provide conformity
marks of conformity. IEC is not responsible for any

v whether direct or indirect, or for costs (including legal fees) and
the) publication, use of, or reliance upon, this IEC Publication or any other IEC

patent rights.\IE€ shall yot be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendment has been prepared
for user convenience.

IEC 60335-2-40 edition 5.1 contains the fifth edition (2013-12) [documents 61D/213/FDIS and
61D/220/RVD] and its amendment 1 (2016-04) [documents 61D/333/FDIS and 61D/334/RVD].

In this Redline version, a vertical line in the margin shows where the technical
content is modified by amendment 1. Additions are in green text, deletions are in
strikethrough red text. A separate Final version with all changes accepted is
available in this publication.
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International Standard IEC 60335 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 principal changes in this edition as compared with the fourth edition are as follows (minor
changes are not listed):

3. 127 and 3. 128 — added new definitions;
— 5.10 - length of refrigerant lines now specified for testing;
— 7.1 — changed marking requirements for flammable refrigerants;

— 8.15 — added requirement to clarify the placement of installation panels during testing;

— 11.2.1 — clarification of test procedure;

— 19 — (whole clause) — replaced in its entirety;
— 21.2 — added new coverage for vibration considerations during
— 22.46 — added clarification for PEC;

— 22.118 — added coverage for use of mechanical copf
flammable refrigerants;

— 32 — made this section of Part 1 applicable;

— Annex GG8 - new coverage added
— Annex HH — added informative annex:

with {he latest edition of IEC 60335-1 and its

e corresponding clauses in IEC 60335-1, so as to
tandard: Safety requirements for electrical heat pumps,

e of Part 1 is not mentioned in this part 2, that subclause applies

Q N en this standard states "addition", "modification" or "replacement”,
the relevant te t 1 is to be adapted accordingly.

NOTE 2 _The-following numbering system is used:
- subeclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

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

— additional annexes are lettered AA, BB, etc.

NOTE 3 The 1ollowing print types are useda.
- requirements: in roman type;

- test specifications: in italic type;
— notes: in small roman type.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and
associated noun are also in bold.
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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 similar
electrical appliances — Safety, can be found on the IEC website.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch” in the data related to the specific publication. At this date, (the
publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a |3

gnt is intended to make the

IMPORTANT - The 'colour inside’ o en‘the cover aé‘e)o his publication indicates
that it contains colours which are idered useful for the correct

understanding of its contents. Users should{herefore 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 annliances when onerated as in
7 7 L) Lagll o Lad

normal use taking into account the manufacturer's instructions. It also covers abnormal
situations that can be expected in practice.

This standard takes into account the requirements of IEC 60364 as far as possible so“that
there is compatibility with the wiring rules when the appliance is conngected to the)supply
mains. However, national wiring rules may differ.

If an appliance within the scope of this standard also incorporates i atarecovered
by another part 2 of IEC 60335, the relevant part 2 is applied tg ynotion“separdtely, as
far as is reasonable. If applicable, the influence of one funct \ taken into
account.

When a part 2 standard does not include additional rg
in Part 1, Part 1 applies.

This standard is a product family standard i itiNthe safety of appliances and takes
precedence over horizontal-and generig standa aring the same subject.

NOTE 2 Horizontal and g are not applicable since they have been taken into
consideration when develoging\th d ticularreduirements for the IEC 60335 series of standards. For
example, in the case of teqper qU|r ends fo surfaces on many appliances, generic standards, such as
ISO 13732-1 for ho@ e inaddjtion to Part 1 or part 2 standards.

An appliance that e of this standard will not necessarily be considered to
comply with the gafe i of thle standard if, when examined and tested, it is found to
have other fea s tha evel of safety covered by these requirements.

with the stapdaros
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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

This clause of Part 1 is replaced by the following.

NOTE 101 A definj '
term motor-compress |

compressor.

This standard specifies particular requirements for the use of flammable refrigerants. Unless
specifications are covered by this standard, including the annexes, requirements for
refrigerating safety are covered by 1ISO 5149.

The sections and clauses in ISO 5149 of particular concern to this standard are as follows:

[« fon 2 "N ocian oo P2l P-S TIRP-X T f oouinoa oot
T TTOTT O~ uucl\dll SR CORStHHECHO—61 COoTPTITCTTC

— Section 4: "Requirements for utilization" applies to appliances and systems which are for
“similar electrical appliances”, i.e. commercial and light industrial.

— Section 5: "Operating procedures” applies to appliances and systems which are for
“similar electrical appliances”, i.e. commercial and light industrial.

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.
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NOTE 103 Attention is drawn to the fact that

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

— for appliances subjected to pressure, additional requirements may be necessary;

— 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
— 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, 2 presence of a
corrosive or explosive atmosphere (dust, vapour or gas).

2 Normative references

This clause of Part 1 is applicable except as follows.

Addition:

erection

IEC 60079-15:2010,
protection "n"

IEC 60335-2-34:
Particular require

ISO 5149:1998,
requirements

anical refrigerating systems used for cooling and heating — Safety

IS@7010: 2011, Graphic Symbols — Safety colours and safety signs — Registered safety signs

ISO 14903, Refrigerating systems and heat pumps — Qualification of tightness of components
and joints

ANSI/ASHRAE 34:2010, Designation and safety classification of refrigerants

ASTM D4728-01:2001, Standard Test Method for Random Vibration Testing of Shipping
Containers
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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 bowerinputwith-all accessories-energized—when-operatina-continuoushy
g ™ ™ ) T g 0~ Y

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:
normal operation

conditions that apply when the appliance is mounted as in normal use angi
the most severe operating conditions specified by the manufacturer

Qperating under

3.101
heat pump

the cooling mode.

Note 2 to entry:
evaporating unit or evaporator unit and can

3.102
sanitary hot water heat pump
heat pump intended to trangfer heat to wat

>

3.103

air conditioner

encased assemb r i i d as an appliance to provide delivery of conditioned
air to an enclos@a \

Note 1 to entry: It inc ated refrigeration system for cooling and possibly dehumidifying the

air.
Note 2 to entry<It may eating, circulating, cleaning and humidifying the air
Note 3 to condifoner can contain a combination of condensing unit or condenser unit and an

3.104
dehumidifier
encasediassembly designed to remove moisture from its surrounding atmosphere

Note 1 'to entry: It includes an electrically operated refrigeration system and the means to circulate air. It also
ineludes a drain arrangement for collecting and storing and/or disposing of the condensate.

3.105

——dehumidificatiomr=—comfort
dehumidification to reduce the humidity within a space to a level to satisfy the requirements of
the occupants

3.106

dehumidification — process

dehumidification to reduce the humidity within a space to a level necessary for the process or
the storage of goods and/or materials or the drying out of the building fabric
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3.107
dehumidification — heat recovery
dehumidification where the latent and sensitive heat removed from the space together with
the compressor heat is reused in another application rather than rejected outside to waste

3.108
wet-bulb temperature

wB
temperature indicated when the temperature-sensitive element in a wetted wick has reached a
state of constant temperature (evaporative equilibrium)

3.109

dry-bulb temperature
DB

temperature indicated by a dry, temperature-sensitive element shiglde
radiation

effects of

3.110
evaporator
heat exchanger in which refrigerant liquid is vaporized b

3.11
heat exchanger
device specifically designed to transfe

3.112
indoor heat exchanger

3.113

outdoor heat exche
heat exchange'

ground water, outd6

3.114

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

31116
pressure-relief device

pressure actuated valve or rupfture member which funclions 10 relieve excessive pressure
automatically

3.117

self-contained unit

complete appliance, in suitable frame(s) or enclosure(s), that is fabricated and shipped in one
or more sections, and has no refrigerant containing parts connected in the field other than by
companion or block valves



https://iecnorm.com/api/?name=da237041d6505edc1f9df154eef7e146

IEC 60335-2-40:2013+AMD1:2016 CSV -13 -
© IEC 2016

Note 1 to entry: A self-contained unit in a single frame or enclosure is called a single package unit.

Note 2 to entry: A self-contained unit in more than one frame enclosure is called a split package unit.

3.118
appliances accessible to the general public
appliances intended to be located in residential buildings or in commercial buildings

3.119

appliances not accessible to the general public

appliances which are intended to be maintained by qualified service personnel and located
either in machine rooms and the like or at a level not less than 2,5 m or in secured rooftop
areas

3.120
hydronic fan coil unit

Note1toentry' he—device—is—normally

3.121
flammable refrigerant
refrigerant listed under IS7

ombpliance-with- ANS

3.122
refrigerating sys
combination of i
circuit in which ref ircutated for the purpose of extracting heat at the low
temperature sid ) e high temperature side by changing the state of the
refrigerant

the equipmentisidesigned, as specified by the manufacturer

Note 1 to entry: Maximum allowable pressure constitutes a limit to the operating pressure whether the equipment is
working, er‘not, see Clause 21.

3.124
low-pressure side
part(s) of a refrigerating system operating at the evaporator pressure

3.125
high-pressure side
part(s) of a refrigerating system operating at the condenser pressure

3.126

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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3.127
factory sealed appliance

appliance in which all refrigerating system parts have been sealed tight by welding, brazing or
a similar permanent connection during the manufacturing process

3.128
single package unit

Tactory assembly of components of refrigeration system fixed on a common mounting to form
a discrete unit

3.129 NO
condenser Q
heat exchanger in which refrigerant vapor is condensed by removal of heé

3.130
condensing unit

Note 1 to entry: These units are intended for field connection tg/an evapsra
be equipped to operate in the reverse cycle mode. A condensi S

3.131
condenser unit

Note 2 to entry: A c:den

3.132

evaporating unit
one or more motor-compressors, evaporator in cooling
mode, expang ; d motor-driven fan, blower or pump to circulate fluid through

Note 1 to en g SeN ¢ intended for field connection to a condenser unit. An evaporating unit can also
be equipped to [ € reverse cycle mode and can include provision for electric resistance heating or

similar SOUI’CS

de a motor-driven fan, blower or pump to circulate fluid through the evaporator with
sociated 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.

3.134

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



https://iecnorm.com/api/?name=da237041d6505edc1f9df154eef7e146

IEC 60335-2-40:2013+AMD1:2016 CSV -15 -
© IEC 2016

not all assemblies to create the complete refrigeration system are specified by the
manufacturer

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

3.135
installed height

height of the bottom of the appliance relative to the floor of the room after installation

Note 1 to entry: The installed height is given in metres.

3.136

release offset
h."el . .
distance from the bottom of the appliance to an opening where
appliance in the event of a refrigerant leak

Note 1 to entry: The release offset is given in metres.

3.137

refrigerant charge
mc

actual refrigerant charge of a single refrigerating—

Note 1 to entry: The refrigerant charge is exp

3.138
maximum refrigerant charge

Mmax .
maximum refrigerant c

for room area or simila

This clause of \Pa s 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.

NOTE 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.
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5.6 Addition:

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

5.7 Replacement:

The tesis and test conditions ol Clauses 10U and 171 are carried oul under the most severe
operating conditions within the operating temperature range specified by the manufacturer.
Annex AA provides examples of such temperature conditions.

5.10 Addition:

For split-package units, the refrigerant lines shall be installed in
installation instructions. The length of pipe shall be between 5 m .
insulation of the refrigerant lines shall be applied in accordghce \wi B indtallation
instructions.

accordahge “with the

5.101 Motor-compressors are also subjected to the

case it is not necessary to repeat these tests.

5.102 Motor compressors that are tested an
additionally tested for Clause 21.

6 Classification

Appliances ¢
water in
— applians

— appliancesiintended only for indoor use (excluding laundry rooms) may be IPX0;

— appliahces 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.

7 Marking and instructions
This clause of Part 1 is applicable except as follows.

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

— rated frequency;

bl Fooas Ph 1
- oo ot oo TeITIyerarit Lilaryc,

— refrigerant-number-inaccordance-with as designated under ISO 817 or ANSI/ASHRAE 34
Hs0-8474

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

— maximum operating pressure in the water and/or brine circuit for the\heat exchanger for
hydronic fan coilfair-handling units;

— maximum operating pressure for the refrigerant circuit; if issi excessive
operating pressure for the suction and discharge side dj - inch
required;

|
)
o
o
o
o
®
>
)
)
o
3
7]
)
X
D
~—
)
@)
)
o
)
)

— observing th@ i
— observing the apphis
f a flammable pé is\used, )the symbols for “read operator’s manual”, “operator’s

manual; 3 \ “service indicator; read technical manual” (symbols
ISO 7000-07¢& 000-1641 (2004-01) and ISO 7000-1659 (2004-01)) shall be

nameplate-of-the uhit'near the declaration of the refrigerant type and charge information. The
perpendicular height shall be at least 10 mm, and the symbol need not be in colour. When
installed; the marking should be visible after removing a detachable part.

The following warning shall also be applied to the appliance when a flammable refrigerant is
employed.

WARNING

Appliance shall be installed, operated and stored in a room with a floor area larger than
‘X’ m2 (only applies to appliances that are not fixed appliances).

For appliances, which are not fixed appliances, the minimum room size X shall be specmed
on the appliance. The X in the marking shall be determined in m2
i according to Clause GG.2 for unventilated areas; and the X in the marking shall not be—4
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required if the refrigerant charge (m) of the appliance isHess-than up to m,{see according
to GG.1.13}.

The maximum allowable pressure for the low-pressure side and the high-pressure side shall
be marked on the product.

NOTE 102 For the refrigerating system, if the maximum allowable pressure of the low-pressure side and the

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, the
service port shall be marked to identify the type of refrigerant. If the refrigerant is flammable;
symbol W021 of ISO 7010, shall be included, without specifying the colour.

7.6 Addition:

appliance.

A Symbol ISO 7010- W021 r Risk of fire/Flammable materials

(2011)

7.12 Addition:

For appliances not accessible to the general public, the classification according to 6.101
shall besincluded.

For appliances using flammable refrigerants, an installation, service and operation manual,
either separate or combined manuals, shall be provided and include the information given in
Annex 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 dimensions of the space necessary for correct installation of the appliance including
the minimum permissible distances to adjacent structures;
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— for appliances with supplementary heaters, the minimum clearance from the appliance to
combustible surfaces;

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

— the range of external static pressures at which the appliance was tested (add-on heat
pumps, and ducted appliances with supplementary heaters, only);

— the method of connection of the appliance to the electrical supply and interconnection ot
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 sction -with the
appliance, including fitting instructions either with the appliance
mentary heater;

— maximum and minimum water or brine operating temperatures;
— maximum and minimum water or brine operating pressures:

7.101 A marking shall be provided fuse or a replaceable overload
protective device providegd\as aps remote control assembly. It shall be

— the rating of the fuge In voltage rating, or
- the manufac ssignation of the replaceable overload protective device.

7.102 If the product\is ded for permanent connection to fixed wiring with aluminium
wires, the m \

7.103 For(applia made up of more than one factory made assembly specified by the
manufactirér to be used together, instructions shall be provided for completing the assembly
to ensurercompliance with the requirements.

7104 For partial units, the instructions or markings shall include the following additional
information.

—Forevaporatingumnits and—condensingunits;the—mstroctionsor markimgs—statt—nciode
wording to assure that the maximum operating pressure is considered when connecting 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.
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— 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.

Tk Sl \/ PR EH P 3 [N ool P tod o

B—aaiat H Brea-adad ] HP=W= HP-W~N E2N H=W-X TIRP-C 1PN~
LILILA>Z e b W VUTITTOCOULTUTT PUIIII.J, L] rJIUVIu\/u, Uare v LAY Ul\lollly mrurovatltoeu LI uare MMrotruuiliviITo ..
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).

8 Protection against access to live parts

This clause of Part 1 is applicable except as follows.

8.1.5 Addition:

nd which cannot

As regards the products which have a dedicated installatién pa
; e installation as

be installed without them, compliance is checked according
instructed in the installation manual).

This clause of Part 1 i

11 Heating Q

use.

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.

11227 Appliances are installed in a test room in accordance with the manufacturer's
installation instructions. In particular,

L 4 ol s £, HY N N Ll £ s Lo, TN H P ol
= CrcadraricCo v aujaiCrit surrdt o SsPTUITNICU Uy UHTC 1rrarrturacturcr oridir T TIiiairitdiricu,

— flow rates for liquid source or sink equipment shall be the minimum specified in the
manufacturer's instructions except for hydronic fan coils units where the flow rates and
liquid temperatures shall be the maximum specified in the manufacturer’s instructions;

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

— for appliances provided with means of adjusting the flow, the flow for the tests shall be the
minimum obtainable;
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— 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 duct is

connected 1o tne Infet alr opening of the appliarnce (assuming that the appliance 15 intended 1o
be so applied). The duct shall be the same size as the flanges, if flanges are provided. If.
flanges 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
outlet duct in accordance with Figure 101a) or Figure 101b), depending op the~direction-of the
airflow.

reduced.

The restriction should be uniform across the duct's cra
heating coil surface will be exposed to the airflow excep

are to be applied.

— evaporator its
ambient tem g
shall be tested™a

refrigerant at
(+ 1 K).

¢tions. If not stated in the instructions, these units
bure that is equal to the saturated temperature of the

— conden ¢ in the cooling mode only, at the maximum specified ambient
temp sub-cooling and the maximum specified evaporating pressure
with heat. For condensing units provided with expansion device(s),

the superkgattsulk-coefing is to be as under the normal control of the expansion device(s).

— evaporating tjts, intended for cooling only, are tested in the cooling mode only with a
condefising pressure that is equal to the marked maximum allowable operating pressure
(= Q. 17NMPa) with 9 K (+ 1 K) sub-cooling.

— (evaporating units that are intended for reverse cycle operation are tested in the heating
mode only, at the maximum specified evaporating pressure.

NOTE Testing for condensing and evaporating units requires connection to calorimeter stand or similar device
rapnhlp of controlling the refrigerant entering and leaving conditions as :pprifipd in the test abaove Caondenser 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.

NOTE 101 Thermocouples having wires with a diameter not exceeding 0,3 mm are considered to be fine-wire
thermocouples.
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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 determining the temperatures of handles, knobs, grips and the like, consideration is given
to all parts which are gripped in normal use and, if of insulating material, to parts in contact
with hot metal.

The temperature of electrical insulation, other than that of windings, is determinedven the
surface of the insulation, at places where failure could cause a short cirg oqtact bétween
live parts and accessible metal parts, bridging of insulation or redu arances and
creepage distances below the values specified in Clause 29.

Temperatures of windings are determined by the resistance 5d \unle windings are
non-uniform or severe complications are involved

chosen being that which Qi 3€ result. Heating elements shall be

energized at a voltage wHich §ivé electfi of 1,15 times the maximum rated power
input.

11.5 Where an li the cooling mode as well as the heating mode
a test is conduct

For appliances wi antary /heaters or provision for supplementary heaters, an
additional test_i ith—all the heating elements operative by short circuiting

thermostats{or by ing ecessary, the air temperature to a value which causes all the

unfavourable-conditiors.

11.7 Allappliances are operated continuously until steady conditions are achieved except
for défrost 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 flowur ot

TTOT-TToOvVW—0OTts

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:

R
T:??(k+7'1)—k
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where

T is the temperature of the copper winding at the end of the test;
R4 is the resistance at the beginning of the test;

Ro is the resistance at the end of the test;

+ bactania-cl £+ 4
Tt

$-
T Mo oTyrmmmTy UT UTe oS

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

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

en at short
aining the

taking resistance measurements as soon as possible after switching
intervals so that a curve of resistance against time can be plotié
resistance at the instant of switching off.

&
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Table 3 — Temperature limits (1 of 3)
Parts Temp:erature
C
Windings of sealed motor-compressors @
—  WIth SYNtRELIC INSUIGLION ...t 140
External enclosure of appliances with or without supplementary heaters................................ 85
Windings b if the winding insulation is (other than motor-compressors):
— 0fClass 105 (A) MALEIIAl C ..........eee e 100 (90)
— of class 120 (E) Material C.........c..oeuiuii e 115(105)
— of class 130 (B) material © ............ccoiuiiiiiiiiiii e N 120 (110)
— of class 155 (F) material © 140
— of class 180 (H) material ¢ 5
— of class 200 material © .............ccoceuieiiiiiiiiiiiiiiiiieiiieeiieeiieeeiee e S N\ N T 185
— ofclass 220 material © ..............c.coeiiiiiiiiiiiiiiiiiii LN 205
.......................................................................... 235
85
55
T
gnincluding supply cord:
.................................................... 75
.............................................. T
............................................................. 60
Rubber, other than syrthe parts, the deterioration of which could
affect safety: Q
— when used as supplementary insylation or reinforced insulation................................... 65
— in other cases...... : O P 75
—  B15.and B22' MarkBa TN .5 0- « o e N\t e e e eeei e et ettt ettt ettt 165
—  B15angd B2 Mark@UNE20N, .. ..o/ ottt 210
e T = U] e =T SN T S T
Lampholders
— 14 and B8, N e 135
= B22, E2BANS E27 ... 165
— otherlampholders and starter holders for fluorescent lamps.................ccociviiiiiiiiiiiiiiiiinn. 80
Material used as insulation other than that specified for wires and windings:
<" impregnated or varnished textile, paper or press board................cooiiiiiiiiiiiiiiiiiiiii 95
— laminated bonded with:
e melamine-formaldehyde, phenol-formaldenyde or phenol-turtural resins TTO
@ Urea-fOrMaldERY A FESIN ... ... ... . nnnnes 90
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Table 3 (2 of 3)
Parts Temp:erature
C
— printed circuit boards bonded With @POXY FeSiN............ccuiuiiiiiiiii i 145
— moulding of:
e phenol-formaldehyde with celluloSe Fillers ....................euuuuuuissisiisssiiesasiiisaaiiiaaaiiaaa, 110
e phenol-formaldehyde with Mineral fillers ....................ccueeuuuuieeeeeeeiiiiiiieeaaeeeesisiiiaaaaeaaains 90
e melamine-formald@Nyde .............o.e e 110
e Urea-formald@nyde....... ... o 90
— polyester with glass-fibre reinforce@ment ..................oooiiiiiiiiiiii e 135
= SIHICONEG FUDDEY ... 170
—  POIytetrafluoroCtNYIONE .........oeeeeeee e b 290
— pure mica and tightly sintered ceramic material, when such materials are used a Q
supplementary insulation or reinforced insulation...............................o.... NN D 425
— thermoplastic material f................c.oeiiuiiiiei e e NG e S -
WOOd, iN GENEIAl T.....c.oeeeeeeee ettt N e RO TR N e 90
Wooden walls of the test CasSing ............coooiiuiiiiiiiiiiiiiiiieiiie e <\\ \ .......... 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 anddteleWvision s 75
e capacitors complying with IEC 60384-14 75
o Other capacitors............ccccoeeeeeeeeeeeeeeii et NG 45
Handles, knobs, grips and the lik
— ofmetal ..........ooo NG NG NG Gt 60
— of porcelain or vitreous 70
— of moulded materjal, 85
Parts in contact wi t-25
Any point where the insglatio
compartment for fixe i
— if the instructions xeq T
el LU < (=T ger= 1 Y= e N N N N PP 75

The figures out pacentheses apply when the resistance method is used.

¢ The classification | accordance with IEC 60085.
Examplesof Class A (class 105) material are:
— impregnated cotton, silk, artificial silk and paper;
—c£&namels 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 fabric 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.
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Table 3 (3 of 3)

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.

d__T means the maximum operating temneratiure

The ambient 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 considered/as
having no marking for the maximum operating temperature, if this is requested by the manufacturer of the
appliance. However, if a thermostat or other temperature limiter is mounted on a heat-conducting parft,Jthe
declared temperature limit of the mounting surface (Ts) is also applicable. Therefore, the temperature, of the
mounting surface has to be measured.

e This limit applies to cables, cords and wires complying with the relevant IEC stapo

ards; for others, it may be

different.

f There is no specific limit for thermoplastic material, which must withstand th ) Qr which purpose
the temperature shall be measured.

9 The limit specified concerns the deterioration of wood and it does not ta terioxatidn of surface
finishes.

h There is no limit for the temperature rise of capacitors which are sh

I Temperature marking for capacitors mounted on printed circuit boa in th technical sheet.

j  Locations for measuring the temperatures are specified in Tab,

If these or other materials are used, they shall not be su jec \Aatu\re}/n excess of the thermal
capabilities as determined by aging tests made on the material the ves

NOTE 101 The temperature limit for metal &pplies, to{parts Having m@l ting at least 0,1 mm thick and to
metal parts having a plastic coating less than 0,3 mm thic

asuned if the switch is tested in accordance with

NOTE 102 The temperature of the terminal’s switches

Annex H.

11.9 Test casing

The distances between the casing and the
t, if any, are equal to the minimum clearances

12 Void

13~ Leakage current and electric strength at operating temperature

This clause of Part 1 is annlicable excent as follows.
Ll L

13.2 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
general public.
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14 Transient overvoltages

This clause of Part 1 is applicable.

15 Moisture resistance

This clause of Part 1 is replaced by the following.

15.1 Electrical components of appliances shall be protected against the ingress of water
which may be present in the appliance as a result of rain, overflow from the drain pan;-or
defrosting.

minimum values specified in Clause 29.

NOTE Appliances designed to be installed completely inside 3
subjected to the test of 15.2.

For appliances intended to
the test of 15.2 is carrie

The motor-com
15.2 and 15.3.

— IPX4 applia s described in 14.2.4;
as described in 14.2.5;
— IPX6\appliances as described in 14.2.6;

— IPX5 appliances

— (IRX7 appliances as described in 14.2.7.
Far this test, the appliance is immersed in water containing 1 % NaCl.

blocked, and the pan carefully filled to the brim without splashing. The drain pan is then
subjected to a continuous overflow, the rate of which is adjusted to approximately 17 cm?¥s
per 1 m¥%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.
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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 not
operated

Covers which provide access for manual operation of electrical controls are set in the open
position, unless such covers are of the self-closing type.

A solution of 0,25 | of water containing-0;25-g-ef-ordinary-table-salt approxr

poured onto the unit in a manner which is most likely to cause entrance
electrical controls or uninsulated live parts.

ately 1 % NacCl is
ater'into or on

After spillage is completed, the appliances shall withstand the te

16.2 Modification:

For stationary @
rated power input

the general publi
general public.

18 Endurance

This clause of Part 1 is not applicable.

19 Abnormal operation

This clause of Part 1 is applicable except as follows.
19.1 Modification:
Add after the second paragraph:

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

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

19.2 Replacement:

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

After the airflow conditions specified are established, the indoor airflow is restricted to such
an extent 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 & temperature
limiting control, a motor protective device, a pressure switch or simflar* 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 pe

It is necessary to restrict the free area of the inlet unti

When steady copditj
prevent a therm

If all electric heating elements are not energized under the conditions specified in 19.2 for the
air entering the evaporator, an additional test is carried out at a lower temperature of the inlet
air, _this' temperature being the highest that will permit all electric heating elements to be
engrgized.

It is the intention that the operating point be just below the point of maximum restriction of the

al‘l G'lltcll'lly tlllU I.IIUIUUI bUI‘ll aooclubl’y tt’ruo [JGIIIII’ttI‘IIy bUIltl‘IluUuO UlJGlatl.UlI Uf but;l thc lIlUtUl'
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 the
operating 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.
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19.4 Addition:

The appliance is operated under the conditions in Clause 11 and at rated voltage, with any
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 or short-circuiting of components, like relays, contactors, timers,
thermostats, etc.

In general, tests are limited to those cases which are expected to give wfavourable

results.
19.7 Modification:

Replace the first paragraph and Notes 1 and 2 by:

umps in compliance
material. The motor rotors

ture of the enclosure shall not exceed 150 °C and the

At the .end of the test, the leakage current, when measured as specified in 16.2 but with a test
voltdge- of twice the rated voltage between all windings and the enclosure, shall not exceed
2 mA.

Add after the last paragraph:

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

The sample shall then be subjected to the tests specified in 19.101, 19.102, 19.103 and
19.105 of IEC 60335-2-34:2012, if applicable, and shall comply with the requirements in
19.104 of IEC 60335-2-34:2012.
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19.8 Replacement:

Three phase motors other than motor compressors are operated under the conditions of
Clause 11 at rated voltage or at the upper limit of the rated voltage range with one phase
disconnected, until steady conditions are obtained or the protective device operates.

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 in not applicable for stand-by mode if val, operation

does not cause any hazards.

Replace the second paragraph by the following:

19.103.

Add after the second paragraph the fq

electronic circuit has to be tested individually
operation at any temperatute within the w

9.11.4 of its standard need not to be retested
ent gives evidence that the test in the final

and shown to comply
in the final applitatio
application will n

NOTE 101 Componghts

NOTE 102 Te 19.11.4.2 and 19.11.4.3 may possibly be influenced by the wiring and the
metal housing of the erefore, it is recommended that the best moment to perform these tests is
once in the fi

component(s) opefation controfled by the PEC with the intention to prevent the hazardous situation.

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

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

19.11.4.8 Modification:

Add to the first sentence:
“at any temperature within the working range.”
19.13 Modification:

Footnote a) of Table 9 is not applicable.
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19.14 Addition before the note:

Locking 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 the
appliance is provided with at least two sets of contacts connected in series. This condition is,
for example, achieved by providing two contactors operating independently of each other 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 dppliance being non-
operative.

manufacturer. The indporwate ' rafl be raised 15 K with a rate of 2 K/min and
this temperature /Mmain ol which the water temperature is lowered to its
original value at

19.103 Air to air dpglic : ed under the conditions specified in Clause 11.

the maximum-temperature specified by the manufacturer.

The appliances are operated at rated voltage or at the upper limit of the rated voltage
rangée:

19.104 All appliances provided with supplementary heaters and with free air discharge are
subjected to the following test in each mode of operation.

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

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

The felt has a specified mass of 4 kg/m? + 0,4 kg/m? and a thickness of 25 mm.
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The textile material consists of a prewashed double-hemmed cotton sheet having a mass
between 140 g/m? and 175 g/m? in the dry condition.

Thermocouples are attached to the back of small blackened disks of copper or brass, 15 mm
in diameter and 1 mm thick.

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 distance between any two fixing points or spacers or bet
the appliance exceed 100 mm, the rear surface of the applian

vertical dimension of the heater.

The strips are applied to each hal
appliance.

During the test, the temperature sh
permitted during the first hour.

21.1 Addition:
Safety, requirements specified in ISO 14903 shall apply.

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

21.2 Addition:

Appliances using flammable refrigerants shall withstand the effects of vibration during
transport.

The appliance is tested in its final packaging for transport and shall withstand a random
vibration test according to ASTM D4728-01.
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Compliance is checked by the following:
— The use of detection equipment having an equivalent sensitivity of 3 g/year of refrigerant
shall reveal no leaks.

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

= Dnmngn af pnrfe ather than the rpfrignrnfing 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 ppliance

enclosure.

NOTE 101 This requirement can be met by the provision of suitable dr4
22.14 Addition:
This requirement does not apply to the A

22.24 Replacement:

Bare heating elements sha)l be suppofted

o\
sible metal parts nor give rise to a hazard.

Compliance is check aCti wd, ISnecessary, by cutting the element in the most
unfavourable pl

NOTE 101 No force j

If the protectiveselectronic circuit software is a part of the normal operation control, inspection
of software{shall befimited to relevant source code of safety controls or related software
controls, Alternative methods may be used if they demonstrate equivalent levels of safety.

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

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

in accordance with the manufacturer's installation instructions.
22.102 Appliances provided with supplementary heaters

22.102.1 Appliances provided with supplementary heaters for air shall be provided with at
least two thermal cut-outs. The thermal cut-out intended to operate first shall be a self-
resetting thermal cut-out, the other thermal cut-out shall be either a self-resetting thermal
cut-out or a non-self-resetting thermal cut-out.
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Compliance is checked by inspection and during the tests of Clause 19.

NOTE |If, during the tests of Clause 19, a self-resetting control operates, it would be necessary to short out this
control to determine if the non-self-resetting 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 js not p
the water to a temperature higher than 80 °C at the highest operating temperature withi
switch short circuited and with water flow stopped.

assible‘to’heat up
Ke\temperature

22.102.3 Thermal cut-outs of the capillary type shall be so d
in the event of leakage from the capillary tube.

{cts open

Compliance is checked by inspection and test.

22.103 Non-self-resetting cut-outs shall be
devices.

Rdep ent of other control

Compliance is checked by inspection.

22.104 Containers of sanitary hot
occurring in normal use.

Compliance is checked™
pressure which is raise
is maintained at

The water pressurg

— twice the pe
— 0,15 MPa\for ope

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

22.105- In the case of closed containers of sanitary hot water heat pumps, the formation of
anlair or vapour cushion of more than 2 % of the capacity, but not more than 10 % as a
maximum, shall be provided.

Compirance s thecked by fmspectionmand, where necessary, by measurernents.

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 from
exceeding 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 observing the pressure at which the relief device operates.
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22.107 The outlet system of open containers of sanitary hot water heat pumps shall be
free 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.

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? 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 jof\the
container of sanitary hot water heat pumps is equal or greater than the area of the water inlet to the heatéd,part.

22.108 Storage tanks of sanitary hot water heat pumps shall be to. vacuum

pressure impulses which may occur in normal use.

Compliance is checked by subjecting containers which are ng 9 sordafnice with
22.104 to a vacuum of 33 kPa for 15 min.

22.109 Wiring connected to a non-self ettin hermal-cut-out designed to be replaced
after its operation shall be so secured/that reple t of the thermal cut-out itself or to a
heating element assembly on which tQRe t b is mounted will not damage other

22.110 Non-se@ i \ al’ cut-outs designed to be replaced after their operation
shall open the cir€uit In inte 2
potential and withot i i to come into contact with the enclosure.

Each time;the thernial 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

apnaaifia H 62

fiad ia 4
5 SAAZLEA AR LE B B = FEvh

22.112 The construction of the refrigerating system shall comply with the requirements of
Section 3 of ISO 5149.

22.113 When a flammable refrigerant is used, refrigerant tubing shall be protected or
enclosed to avoid mechanical damage. The tubing shall be protected to the extent that it will
not 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.
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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.

within the appliance employing flammable refrlgerants shaII not exceed m3as deflned in
Annex GG.

The construction of the refrigerating system using flammable refrigerants shall comply\with
the requirements in Annex GG for

e the maximum refrigerant charge (m,,,),

e the minimum floor area A5,
e mechanical ventilation,

e refrigerating systems employing secondary circuits.

following:
— shall con@v' 60079-15:2010 for restricted breathing enclosures
suitable fo : s or the refrigerant used.
- not be locg 2 a potentially flammable gas mixture will accumulate as

demonstrated \b Knnex FF. Electrical components not located in an area
wher >Qtantis wable gas mixture will accumulate as demonstrated by the test

of Annex F idered an ignition source
Components ang atys complying with Clause 8 to 19 of IEC 60079-15:2010, for group
IIA gases or the refri ht used or an applicable standard that makes electrical components
suitable for use in 2, 1 or 0 as defined IEC 60079-14 are not considered as a source of
ignition.

NOTE#~The test current for a switching component is the rated current of the component or the actual load to be
switched, whichever is greater.

NOTE 2 Ignition sources can be electrical components which produce sparks or arcs or hot surfaces under normal
conditions. Examples are brush-type motors, light switches, relays, electric heaters, or UV lights.

22.117 Temperatures on surfaces that may be exposed to leakage of flammable
refrigerants shall not exceed the auto-ignition temperature of the refrigerant reduced by
100 K; some typical values are given in Annex BB.

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.



https://iecnorm.com/api/?name=da237041d6505edc1f9df154eef7e146

- 38— IEC 60335-2-40:2013+AMD1:2016 CSV
© IEC 2016

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
installation shall not be shipped with a flammable refrigerant charge. Joints made in the
installation between parts of the refrigerating system, with at least one part charged, shall

be made Iin accordance with the following.

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

— Mechanical connectors used indoors shall comply with 1ISO 14908
connectors are reused indoors, sealing parts shall be reneweds

reused indoors, the flare part shall be re-fabricated.

mechanical
joints are

— Refrigerant tubing shall be protected or enclosed to avoid d

damage.

Compliance is checked according to the manu ef’s atjon instructions and a trial
installation if necessary.

22.119 Condensing units and evapoxatinyg be equipped with a pressure-
limiting device or equivalent to assufe t nent does not exceed the maximum
allowable pressure.

NOTE 1 Applies to partial ynit tyges, ¢4 i { porating units only.

For partial units . the QnX¢ircii{s for signal communication between each unit
shall be of the s :

24 -Components

This clause of Part 1 is applicable except as follows.

241 Addition:

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

24.1.4 Modification:

— self-resetting thermal CUt-0ULS......................oooiiiiiiiiiii e 3000
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— non-self-resetting thermal cut-outs .........................ooiiiiiiiii e 300
Addition:

— thermostats which control the motor-CompreSSOr ...........coovuiieiiiiiiiiiiiiiiiiieee 100 000
— motor-compressor Starting relays............ooov i 100 000

— automatic thermal motor-protectors for motor-compressors

of the hermetic and semi-hermetic type.............couuiieiiiiii i min 2 000
(but not less than the number

of operations during the locked

rotor,tést)

— manual reset thermal motor-protectors for motor-compressors of the hermetic
and Semi-RermetiC tyPe ..........oouui e

— other automatic thermal motor protectors...........cccoovevvveiieienenann..

— other manual reset thermal motor protectors.................c.cccen....

24.101 Thermal control devices incorporating replaceable pa
way that the replaceable parts can be identified.

The replacement part shall be marked accordingly.

Compliance is checked by inspection of the marki

25.1 Addition:

The appliances %b
— if they are for indp6

— if they have a msa

Appliances sha @ 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).

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:
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27.5 Addition:

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.

29 Clearances, creepage distances and solid insulation

This clause of Part 1 is applicable except as follows.

Addition:

Compliance is not checked on parts relating to motor-compre e\ motQricompressor
complies with IEC 60335-2-34. For motor-compressors '\ /EC 60335-2-34,
the additions and modifications specified in IEC 60335-

29.2 Addition:

For insulation located in any airflow,
insulation is enclosed or located so tha
use of the appliance.

gllution degree 3 unless the
ed to pollution due to normal

This clause of Part 1 is
30.2.2 Not app@

31 Resistanceto
This claugse_of\Part le 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 of
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

anneravimatiali, 20N pama/e Dihvin aopatohno arn paanda of Inact B 0. t apnd of Inact
Ao PTOATTatCTy O Trii7 o v ecotratChcoar Crnaatat 1cas TS

the edges.

. oo B _papa fropa
o THapart ot at 1caSt- O 11111 0111

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.
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32 Radiation, toxicity and similar hazards

This clause of Part 1 is applicable.

Outlet duct

oommn_ NN N

SRa A
m min.

V4
NN :150 ‘
Marked Outlet duct / T hermocounle arid
R | 7 A) e
/ ®  Forductsize, See 11.2and 11.9
[
\ AN

< >
4

Ny

A8

< >

150 mm 300 mm
L max. min.

Test casing
Y
N

Electric heat

L]
|« Indoor section cabinet
~
N~

Inl€t duct — |

Air flow

1,2 m min.

NANNNN
\

Adjustable restricting means
IEC 2823/13

Figure 101a — Upflow application
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Adjustable restricting means

S S

Air flow

1,2 m min.

Inlet duct _——»

I N

-~ =
Indoor coil assembly - ———— Indoor section cabinet
N ‘ Y
))
C
)
C
)

Electric heater
\ Test casing

A \B R (\)

150 mm min.

Marked E S
clpearance
ol zero N ;
] '~ Thermocouple grid

Oudtletduct \%
L] For duct size, See 11.2 and 11.9
\ (\

14 5 @\C)mmin. j
NEONN

‘/&\‘ \/> 1,2 m min. .
N %
\ B

NS

Outlet duct

IEC 2824/13

Figure 101b — Downflow application

Figure 101 — Arrangement for heating test of appliances
with supplementary heater
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= 30 MA)

motor
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Annexes

The annexes of Part 1 are applicable except as follows.

AnnexD

(normative)
Thermal motor protectors

This annex of Part 1 is not applicable.

Annex |
(normative)

Motors having basic insulation tha
rated voltage of the

This annex of Part 1 is not applicable

&
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Annex AA
(informative)
Examples for operating temperatures of the appliance
::Uat;llg cvv::lls
Outdoor Indoor Outdoor Indoor
Funct.ion of Classification asssmbly ass?mbly ass?mbly ass?mbly
appliance C C C (o3
(inlet) (outlet) (inlet) (outlet)
pBe [ we® | pe® | we® | pB® [ we® | pe® . [owe® |
Outside air/ A7 A20 7 6 20 12 35 24 7 19

Recycled air

Exhaust air/ A20 A20 20 12 20 12 — — -
Recycled air

Exhaust air/ A20 A7 20 12 7 6 < — —
Fresh air

Outside air/Water | A7 W50 7 6 Water ater 7
Exhaust air/Water | A20 W50 20 12 Water 5 \ -

Water/Water W10 W50 Water 10 Water, 56\ dter Water 7
Brine/Water BO W50 Brine watdr ()50, PpBring 15 | water 7
Brine/ BO A20 Brine (0 "/ 1 _ _ _ _
Recycled air
Water/
Recycled air W10 A20 Water - - - -
Water/
Recycled air W20 A20 Water 20 12 - - - -
Dehumidification Comfort > 27 21
12 9
i 27 21 27 21
Water 24 27 21
Sanitary hot water
heat pump
Outside air/Watep~] AR\ W45\ |7 6 |water 45 |- - |- -
Ambient air/Water | Ate)\ \\|Wg  }15 12 |water 45 |- - |- -

Exhaust ajrfWater\ | AgQ " 45 |20 12 |water 45 |- - _ -

Brine/Water QO\ /\0}45 Brine 0 Water 45 - - - -

2 DB: dry bulb\>
b WB: wet bulb



https://iecnorm.com/api/?name=da237041d6505edc1f9df154eef7e146

— 46— IEC 60335-2-40:2013+AMD1:2016 CSV
© IEC 2016

NOTE Appliance can be classified according to function and temperature application as noted below:

Source Outside air Sink Recycled air Classification A - A—*
Exhaust air Recycled air A - A -
Exhaust air Outside air A-— A-—
Outside air Water A— W —
Exhaust air Water A— W -
Water Water W - W -
Water Recycled air W - A -
Brine Recycled air

*

Brine Water

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

&
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Annex CC
(informative)

Transportation, marking and storage for units
that employ flammable refrigerants

The following information is provided for units that employ flammable refrigerants.

CC.1 Transport of equipment containing flammable refrigerants

Attention is drawn to the fact that additional transportation regulations /Mg i ith respect

j f ipment or the
configuration of the equipment, permitted to be transported togethe
applicable transport regulations.

CC.2 Marking of equipment using signs

d by local regulations
ealth signs for a work

The storageofrequipment should be in accordance with the manufacturer’s instructions.

CC.5)Storage of packed (unsold) equipment

Storage package protection should be constructed such 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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Annex DD
(normative)

Instruction manual for servicing refrigerant containing appliances

DD.1 Symbols

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

WARNING

Do not pierce or burn.

Be aware that refrigerants may not contain an odour

The manufacturer may provide other
about the refrigerant odour.

DD.2 Information in manual

DD.2.1 General

that mechani€al connections made in accordance with 22.118 shall be accessible for
maintenance purposes;

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 to a
formula;

— the maximum refrigerant charge-amount (M m_...);

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

— the minimum floor area of the room or the special requirements for the room in which an
appliance containing flammable refrigerants can be located as defined in Annex GG,
except where the refrigerant charge (M m.) is less than or equal to my (M m_, < my);

— detailed instructions on how to install the appliance to ensure that the release height h of

the installed appliance is not lower than h, used for the calculation of A,
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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 an ignition source.

DD.2.2 Unventilated areas

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:

— a warning that the appliance shall be stored in a well-ventilated area where the room size
corresponds to the room area as specified for operation;

— awarning that the appliance shall be stored in a room without continu¢
flames (for example an operating gas appliance) and ignition so
operating electric heater).

operating open
gxample an

The manufacturer should specify other potential continuousl S nown to
cause ignition of the refrigerant used.

DD.3

The manual
DD.3.9.

DD.3.1

Prior to beginning wark on systems containing flammable refrigerants, safety checks are
necessary to” ensurg that the risk of ignition is minimised. For repair to the refrigerating
system,'DD.3.3 to DD.3.7 shall be completed prior to conducting work on the system.

DD.3.2 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.3.3 General work area

All maintenance staff and others working in the local area shall be instructed on the nature of
work being carried out. Work in confined spaces shall be avoided. The area around the
workspace shall be sectioned off. Ensure that the conditions within the area have been made
safe by control of flammable material.
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DD.3.4 Checking for presence of refrigerant

The area shall be checked with an appropriate refrigerant detector prior to and during work, to
ensure 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, i.e.
non-sparking, adequately sealed or intrinsically safe.

[ DD.3.5 Presence of fire extinguisher

If any hot work is to be conducted on the refrigeration equipment or any associated parts;
appropriate fire extinguishing equipment shall be available to hand. Have a dry powder._or
CO, fire extinguisher adjacent to the charging area.

DD.3.6 No ignition sources

or explosion. All possible ignition sources, including cigare
sufficiently far away from the site of installation, repairing

Ensure that the area is in the open or ated before breaking into the
system or conducting any hot work. A de shall continue during the period
that the work is carried out. The ventilation should ely disperse any released refrigerant

correct specifica

Where electrical gom ifigxchanged, they shall be fit for the purpose and to the
be followed. If in i:h !

The following ch g/to installations using flammable refrigerants:
| — the actud ge-size is in accordance with the room size within which the
refrig

— if an indirectrefrigerating circuit is being used, the secondary circuit shall be checked for
the presence ofxéfrigerant;

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

—\refrigeration 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

/ L b ol £ & L H bfo o Lool
Courroucu ur arc sunauvly PrutculcU aydairiot UTIiiTy SsU LUTTUUTU.

DD.3.9 Checks to electrical devices

Repair and maintenance to electrical components shall include initial safety checks and
component inspection procedures. If a fault exists that could compromise safety, then no
electrical supply shall be connected to the circuit until it is satisfactorily dealt with. If the fault
cannot be corrected immediately but it is necessary to continue operation, an adequate
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temporary solution shall be used. This shall be reported to the owner of the equipment so all
parties are advised.

Initial safety checks shall include:

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

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

e that there is continuity of earth bonding.

DD.4 Repairs to sealed components

DD.4.1 During repairs to sealed components, all electrical supplje discQnnected
absolutely necessary to have an electrical supply to equippient d icing, then a

of a potentially hazardous situation.

DD.4.2 Particular attention shall be paid to the [ that by working on
electrical components, the casing is not altered in 2 e’ level of protection is

Ensure that seals or sealjng i g ed to the point that they no longer
serve the purpose of pre ! i nable atmospheres. Replacement parts

NOTE The use of Silicon ¢ inhikit the effectiveness of some types of leak detection equipment.
Intrinsically safe cofmpong g

DD.5 Repair tg

Do not appl dyctive or capacitance loads to the circuit without ensuring that
this will ng

Intrinsically

presence of affamamable 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.

DD.6 Cabling

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.
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DD.7 Detection of flammable refrigerants

Under no circumstances shall potential sources of ignition be used in the searching for or
detection of refrigerant leaks. A halide torch (or any other detector using a naked flame) shall
not be used.

— DD.8 Leak detection methods

The following leak detection methods are deemed acceptable for all refrigerant systems.

Electronic leak detectors may be used to detect refrigerant leaks b in the case of
flammable refrigerants, the sensitivity may not be adequate, or may(need\re-galibration.

equipment shall be set at a percentage of the LFL of the refrigeran
the refrigerant employed, and the appropriate percentage

the copper pipe-work.

If a leak is suspected, all naked flame

e purge the€iteuit with inert gas;
e evacudte;
e purgetagain with inert gas;

e (Open the circuit by cutting or brazing.

The refrigerant charge shall be recovered into the correct recovery cylinders. For appliances
containing flammable refrigerants, the system shall be “flushed” with OFN to render the unit

safe. This process may need to be repeated several imes. Compressed air or oxygen shall
not be used for purging refrigerant systems.

For appliances containing flammable refrigerants, flushing shall be achieved by breaking the
vacuum in the system with OFN 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 OFN 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.
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Ensure that the outlet for the vacuum pump is not close to any ignition sources and that
ventilation is available.

DD.10 Charging procedures

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

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

— Cylinders shall be kept upright.

— Ensure that the refrigeration system is earthed prior to chargi
refrigerant.

system with

— Label the system when charging is complete (if not already).
— Extreme care shall be taken not to overfill the refrigeration s

Prior to recharging the system, it shall be pressure-tested/with\th : i purging gas.
The system shall be leak- tested on complet|on of charging bt pmmissioning. A

DD.11 Decommissioning

Before carrying out this procedure, it is cian is completely familiar with
the equipment and all its detail. It is ret ended ood practice that all refrigerants are
recovered safely. Prior to the task belng ¢ , ahyoil and refrigerant sample shall be
taken in case analysis is r aimed refrigerant. It is essential that

a) Become familiar with\the
b) Isolate syste<>
c) Before attempting
e mechanicg
cylinders;

is available, if required, for handling refrigerant

e recovery equipmemt and cylinders conform to the appropriate standards.
ant system, if possible.

e) If a vacuum is not possible, make a manifold so that refrigerant can be removed from
varieus 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 manufacturer's 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.

i)  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 on
the equipment are closed off.

k) Recovered refrigerant shall not be charged into another refrigeration system unless it has
been cleaned and checked.
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DD.12 Labelling

Equipment shall be labelled stating that it has been de-commissioned and emptied of
refrigerant. The label shall be dated and signed. For appliances containing flammable
refrigerants, ensure that there are labels on the equipment stating the equipment contains
flammable refrigerant.

DD.13 Recovery

When removing refrigerant from a system, either for servicing or decommissioningy it is
recommended good practice that all refrigerants are removed safely.

suite >covery of all appropriate
refrigerants including, when applicable, \{fla : : . In addition, a set of
calibrated weighing scales shall be available and orkmg order. Hoses shall be

machine, check that it is in satisfactor i dex, has been properly maintained and that
any associated electrical prevent ignition in the event of a

The recovered refrigenant™s
cylinder, and th@e
units and especi nef i
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Annex EE
(normative)
Pressure tests
EE.1 General

All refrigerating system parts shall withstand the maximum pressure expected in normal
operation, abnormal operation, and standstill.

A compressor tested for compliance with IEC 60335-2-34 need not be 3

Compliance is checked by the following tests.

measurement of the maxi
under the conditions specifi

abnormal operation(s€e Clause 19).

EE.4 -Pressure test value determined under testing carried out
under standstill conditions

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

b " 4 4 () ol £ n £ 41 ) £l
UpTIhalnty welimpcliaturc oyt UITIcU Uy UIT TTialtutatbliurch TUT T TT WILINT PJUWTT UTT.

A refrigerating system component that is exposed only to low side pressure shall be
subjected to measurement of the maximum pressure developed in the refrigerating system
under the condition of standstill.

The pressure test value shall be at least three times the maximum pressure developed during
standstill.
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Pressure gauges and control mechanisms need not be subjected to the test, provided the
parts meet the requirements of the component.

EE.4.1 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 Clauses EE.1 and EE.4.1

as described in EE.5.4.

EE.5.3 The samples shall be conside
if they do not rupture, burst, or leak.

srature of the parts or assemblies that are at these temperatures, and
ure, shall be at least 25 °C greater than the temperature of the part
measured during thetest of Clause 11 for copper or aluminium and 60 °C higher for steel. For
other materials, the effects of temperature on the material fatigue characteristics shall be
evaluated by conducting the test at the higher temperatures and considering the material
characCteristics at the higher temperatures.

EE.5.5 The pressure for the first cycle shall be the maximum evaporating pressure for low-
pressure side components or the maximum condensing pressure for the high-pressure side

components.

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
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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
pressure under the conditions of Clause 11.

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
the saturated vapour pressure at —13 °C or 4,0 bar, whichever is greater.

r pressuné)value of

&
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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 system. dhe
method to simulate a leakage at the most critical point is to inject refrigerant vapour through a
suitable capillary tube at that point. A critical point is a joint in the refrigergntsystem tubing, a
bend of more than 90°, or other point judged to be a weak point in the refrigerant containing

manufacturing process. A quantity of refrigerant leaked is equa
charge-amount or the amount that will leak as determined by test.

at the most critical point and the most unfavourable direction a i
— 25 °C).

FF.2 Test methods

FF.2.1 The appliance |s mod|f|ed by |ntrodu0|

rated voltage, whichever gj g abhe result unless a prepurge is activated
prior to energizing any la i shall be conducted with the appliance

FF.2.3 If a ble i N [\MCan fractionate, the test is carried out using the
worst fractionated” e ‘ vas the smallest value of LFL (lower flammable limit)
defined in ANSI/A

If a zeotrop e test is conducted maintaining the composition within a
reasonable ra ble to use liquid phase of the blend extracted from the bottle
then evaporated. &s ase release with the pressure regulator from a large mixed gas tank
is the bes gare has to be taken to avoid any condensation occurring in the

vessel.

FF.2.4 .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= (15 x m )/ FI

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 limit in kg/m3 from Annex BB.
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The quantity of gas injected shall be measured with acceptable accuracy. Weighing the bottle
is required.

Care shall be taken that the installation of the capillary tube does not unduly influence the
results of the test and that the structure of the appliance does not unduly influence the results
of the test.

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 concen
sampling in confined areas shall not exceed 2 ml every 30 s.

ations, the gas

FF.2.5 The measured concentration of refrigerant gas surrounding hall not
exceed 25 % of the LFL of the refrigerant gas, and shall not exceed o ofNhe\LEL of the
refrigerant gas for a time period of 5 min or the duration of t han S min during
and after the amount has been injected. The measured,.cohcentrz igerant gas

surrounding a component that will not function during the grepu thme/mayexceed the 25 %
of the LFL during the prepurge time. The LFL is as spesifiedin #
used.
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Annex GG
(normative)

Charge limits, ventilation requirements and
requirements for secondary circuits

GG.1 General

When a flammable refrigerant is used, the requirements for installation space of appliance
and/or ventilation requirements are determined according to

— the-mass refrigerant charge-ameunt (M m.) used in the appliance

— the installation location,
— the type of ventilation of the location or of the appliance.

largest refrigerant charge shall be used.
See Table GG.1.

GG.1.1 Determine the case applicable

charge (m.)-amount-employed and m,
my = (4 m3) x LFL
m, = (26 m3) x LFK

NOTE 1 The fe
relate to ingre
avoid reachi

> Q
refrigerant is heayier or lighter

NOTE 2 The 'method toudetermine the LFL of a blend refrigerant is under consideration by ASHRAE 34 [ISO 817].
For the LFL'of/a refrigerant not included in Annex BB, it must be referred to ASHRAE 34 [ISO 817].
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Table GG.1 — Mass of refrigerants
Maximum mass Outdoor all installations Indoor installed or stored below or above
of refrigerants ground level
Mmg < my Shall comply with 22.116 and 22.117 Shall comply with 22.116 and 22.117 ‘
m, <-M m, < m, | Shall comply with 22.116 and 22.117 Shall comply with 22.116 and 22.117 1

The installation for unventilated and
mechanical ventilation shall comply with
Clause GG.2 or GG.3 below.

my <-Mmy<m Shall comply with 22.116 and 22.117 Shall comply with 22.116 and 22.117 ‘

The installation for mgchanicakventilation shall
comply with Claus

3 National standards apply National standéj\s\ ply\ \ ‘

Mm.>m

NOTE 3 The requirements applicable to a higher refrigerant charge re rmitted each range in ‘
Table GG.1.

my <-Mm,<2xmy:
See Figure GG.1.

For non-fixed factory, sealed
my <-Mm.<2xmyth '

For other applia

The maximum re

= 2,5 x (LFL)(5/4) x hy x (A)1/2

or the requ oor area A to install an appliance with refrigerant charge-M m_ ‘

min

Amin = (M m /(2,5 x (LFL)(54) x hy)) 2 ‘
where
My, is the allowable maximum charge in a room, in kg;
M m, s the refrigerant refrigerant charge-ameunt in appliance, in kg; ‘
Amin IS the required minimum room area, In m<;
A is the room area, in m2;
LFL is the lower flammable limit, in kg/m3;
hg ' ' ' | | X ' max OF Pmin:
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| he LEL is i 3§ : BB | il £ 11 fri .
croatethans

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).

Mo = (MinsttHe)) OF U,6 M WHIChever 1s higner.

h.e 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? and openings
with a single dimension of not more than 0,1 mm are not considered as opepigs
where leaking refrigerant can escape. Openings for routing of wires and tubing which
are not sealed openings shall include the total area of t pening: Without
consideration of the area occupied by the tubing or wire.

hi,st is the installed height in metres of the unit (see Figup
Reference installed heights are given below:

hinst = 0,0 m for portable and floor mounted
hinst = 1,0 m for window mounted

hihst = 1,8 m for wall mounted

hinst = 2,2 m for ceiling mounted

If the m|n|mum mstalled height g|v

m for the reference

max

min @and m.. calculations shall
ed heights

For appliances serving on duct system, the lowest opening of the
duct connection to eachona /ned opening of the indoor unit greater than
5 cm?2, at the lowest p¢ used for h,. However, h, shall not be less
than 0,6 m. A, . ynction of the opening heights of the duct to the
spaces and the igerant cha ge or\thesspaces where leaked refrigerant may flow to,
considering whe it i ces shall have a floor area more than A,

NOTE 1 This formuld ca

NOTE 3
calculate A i~

appliances, the nameplate marked the refrigerant charge can be used to

NOTE 4 For fieldcha products, calculation of A_. can be based on the installed refrigerant charge not to
exceed the factefy speciffed maximum refrigerant charge.

GG.3-Requirements for charge limits in areas with mechanical ventilation

NOTE This is applicable for appliances with a refrigerant charge-amount of my <-M m_ < ms.

See Figure GG.2

Mechanical ventilation applies to fixed appliances only.

Mechanical ventilation occurs when the appliance enclosure or the room is provided with a
ventilating system that, in the event of a leak, is intended to vent refrigerant into an area
where there is not an ignition source and the gas can be readily dispersed. The appliance
enclosure shall have a ventilation system that produces airflow within the appliance enclosure
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and meets the requirements of GG.4 or is intended to be installed in a room that meets the
requirements of GG.5.

GG.4 Requirements for mechanical ventilation within the appliance enclosure

The refrigerating circuit is provided with a separate enclosure that does not-communicate-with

dllow 110w 1101 1nsiae e enciosure 1o the Toom. The appliance enciosure shnall Nave d
ventilation system that produces airflow from the appliance interior to the outside through a
ventilation shaft. The manufacturer shall specify the ventilation shaft W|dth and height, the
maximum length and number of bends.
room—and-the-interior-of-theappliance—enclosure- The negative pressure measurement.inithe
interior of the appliance enclosure shall be 20 Pa or more and the flow rate_to thecexterior
shall be at least Q,,,;,- The ventilation duct does not contain any compong

where
S

= is a {safety factor} of 4;

M is the molar mass of refrigerant in g/mol;
Qunin is the minimum required volume flow of the
m is the refrigerant charge-m Ake
24,5 is the gas constant in I/mol;

15 is the conversion from per minuté to per hodr W 4 minutes scenario.

, d-on_the ason
full refrigerant charge-amountw

NOTE 1 The constant, 15 aboyé

ed for the charge size formulas, i.e. releasing the
NOTE 2 For blends, the
components.

Compliance for @
The appliance s
ventilation sh

air to replac a al exhausted during the test. The air pressure differential is measured
between the~jntexjor of the appliance enclosure and the room. The airflow rate shall be
measured atthe outside end of the ventilation shaft.

Ventilation shall be to the outside or to a room with a minimum volume as specified under the
unyentilated area case.

The airflow is detected continuously or monitored continuously and the appliance or the motor

: ) T T 4.0 ) P I : I V) I o
COINMpPressSur 15 swirtericU orr- witrmtirr 1S 1 trre CVerit Uiat tric airrifow 15 reuductcu veiow umin,
or

The ventilation is switched on by a refrigerant gas sensor before 25 % of the LFL (lower
flammable limit) is obtained. The sensor shall be suitably located considering the density of
the refrigerant and periodically proved in accordance to the manufacturer’s instructions. The
airflow is periodically checked and detected and the appliance or the motor compressor is

switched off within 10 s in the event that the airflow is reduced below Q,;,
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GG.5 Requirements for mechanical ventilation for rooms complying
with ISO 5149

The appliance shall be designed to meet the requirements of ISO 5149.

GG.6 Requirements for refrigeration 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:

— an automatic air/refrigerant separator within the secondary circui
the evaporator or the condenser. Such devices shall be at a hid
exchanger. The air/refrigerant separator shall have a flow
refrigerant that can be released through the heat exché
discharge the refrigerant into the machinery room, the umi
or the outside; or

— a double wall heat exchanger, or

o fluid freezing pojng;

e distribution through the

o glide of the
e servi
removi

water;

its-perritted

concentration range for which the heat exchanger is suitable.

An appliance whose heat exchangers may be damaged as a result of freezing (i.e. water to
water-heat pumps, water to air heat pumps or chillers) shall be tested as follows:

a) The appliance shall be allowed to run under stable conditions. The volume flow
through the evaporator shall be monitored.

b) The circulation pump will be switched off.

c) The freezing protection device shall switch off the compressor.

d) After 1 min, the circulation pump will be switched on again and the compressor will
restart.

e) The procedures of items b) and d) shall be repeated 10 times.

f) 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.
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g) 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.

e The test equipment shall be set so that there is no automatic adjustment of the
water flow on the evaporator side.

e The appliance shall operate continuously for a period of 6 h. During 6 h, nong_of
the following conditions, indicating the start of freezing, shall appear:

i) the water flow on the evaporator side will not drop more tha
the initial water flow;

ii) the evaporating temperature will not drop more than 2

difference.
GG.7 Additional testing

The appliance shall then be tested with a maxi der the conditions described

in item g) of Clause GG.6.

amount of m, <-M

GG8.1 For non-fixed factory\s S age units (i.e. one functional unit in one
enclosure) with a refrig ; < 2 xmy, the maximum

¢ <
refrigerant charg: in

wing:

Amin» 10 install an appliance with refrigerant charge-M m_ ‘
ollowing:

Mnak is the allowable maximum charge in a room in kg;

M, is the refrigerant charge-ameunt in the appliance in kg; ‘
Amin is the required minimum room area in m2;

A is the room area in m?;

2,2 is the minimum ceiling height employed in meters (m);

0,25 is a safety factor.

The appliance can be placed at any height above the floor.
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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.

GG.8.2 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.8.2.1 to GG.8.2.4. There shall be no refrigerant
leakage.

Compliance is checked by the following:

The use of detection equipment having an equivalent sensitivity of
reveal no leaks.

or similar hard surface

— one with the

— one for each
about 30° to the{

Table GG2:

able GG.2 — Appliance with packaging

\> 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.8.2.3 The tests of GG.8.2.2 are repeated on the appliance without its packaging and with
the drop height according to the following Table GG3:
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Table GG.3 — Appliance without packaging

Appliance weight Drop height
kg cm
<10 20
>10 and < 20 17
=20 and < 30 o
> 30 and < 40 12
> 40 10

tructions. It is
supplied at rated voltage or at the upper limit of the rated voltage range andweperated at
ambient temperature.

The appliance is operated in cycles for 10 days (240 h),
compressor running for 10 min followed by a rest period of 5 m

This test may be made on a separate sample.

GG.8.3 The appliance shall be constructed so tha lion dogg not cause resonance

points in the piping connected to the compresso

Compliance is checked by the following\est.

rated voltage or at the
temperature.

The supply frequency
frequency. é

NOTE 1 The i
arrow gauge
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Table GG.4 — Maximum refrigerant charge (m,,.,) (kg) (see Note 2 of Clause GG.2)

LFL o Floor area
2
Category kg/m3 m m
4 7 10 15 20 30 50
0,6 0,05 0,07 0,08 0,10 0,11 0,14 0,18
7.0 0.08 011 0.13 0.16 0.19 0.23 0.30
R290 0,038
1.8 0,15 0,20 0,24 0,29 0,34 0,41 0,53
2,2 0,18 0,24 0,29 0,36 0,41 0,51 0,65
0.6 0,68 0,90 1,08 1,32 1,53 1,87 241
1,0 1,14 1,51 1,80 2,20 2 54( \3\12 4,02
R32 0,306
1,8 2,05 2,71 3,24 3,97 4(‘58 5,6\ 7.24
2,2 2,50 3,31 3,96 4,85 < %\\\ 6) 8,85
0,6 0,05 0,07 0,08 0,19 \Q \2\ 0N5 0,19
1,0 0,09 0,12 014 | aan | oo\ e 0,32
R1270 0,040 X
1,8 0,16 0,21 0,25 Qm %\3\ 0,44 0,57
2,2 0,20 0,26 0 ;/1/ o\g 0,54 0,70
Table GG.5 — Minimum r@@:ﬂ%\se NQ}CIause GG.2)
LFL o arge.amount (M m_) in kg
Category kg/m3 m um room area
/\ VAN m?
N 0152 kg \2~(kg 0 ng 0,456 kg | 0,608 kg | 0,76 kg | 0,988 kg
[ON \ \& 146 328 584 912 1541
R290 0,03< ?}o } \sQ) 53 118 210 328 555
/\\é\,\ >9 16 36 65 101 171
it
/N\2.2 6 11 24 43 68 115
\ 22 1,836 kg | 2,448 kg | 3,672 kg | 4.896 kg | 6,12 kg | 7,956 kg
\ 0\ > 29 51 116 206 321 543
N
R32 ([ “e.3ug 1,0\ 10 19 42 74 116 196
\r\,&/ 3 6 13 23 36 60
2 2 4 9 15 24 40
014kg | 0,21kg | 0,28kg | 042kg | 056kg | 0,7kg | 0,91kg
0,6 27 61 109 245 436 681 1150
R1270 0,040 1,0 10 22 39 88 157 245 414
1,8 3 7 12 27 48 76 128
2,2 2 5 8 18 32 51 86
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Figure GG.2 — Mechanical ventilation
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IEC 2828/13

Figure GG.3 — Isosceles triangle arrow test gauge
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Figure GG.4 — Meastu ent efvihration amplitude
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This test may\be wmadg on a separate sample.
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Annex HH
(informative)

Competence of service personnel

HH.1 General

Special training additional to usual refrigerating equipment repair procedures is required when
equipment with flammable refrigerants is affected.

ons“that are
egislation.

In many countries, this training is carried out by national training oxg
accredited to teach the relevant national competency standards that
The achieved competence should be documented by a certificate.

HH.2 Training
The training should include the substance of the follo

HH.2.1 Information about the explosion potentia AF s igerants to show that

HH.2.2 Information about potential ignition\sox
such as lighters, light switches, vacuury

ly those that are not obvious,
heaters.

HH.2.3 Information abo

Ventilated enclos se 5G.4) Safety of the appliance depends on ventilation of

the housmg P f appliance or opening of the enclosure has a significant effect

mg off the appllance or opening of the housing has no significant effect on
gtion of the room shall not be switched off during repair procedures.

the room. Swi
the safety,.The ve

HH.24Information about the concept of sealed components and sealed enclosures
according to IEC 60079-15:2010.

HH.2.5 Information about the correct working procedures:

a) Commissioning

o Ensure that the floor area is sufficient for the refrigerant charge or that the ventilation
duct is assembled in a correct manner.

o Connect the pipes and carry out a leak test before charging with refrigerant.
e Check safety equipment before putting into service.
b) Maintenance
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Portable equipment shall be repaired outside or in a workshop specially equipped for
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 and a
refrigerant leak is possible.

Discharge capacitors in a way that won’t cause any spark. The standard procedure to

c) Repair

short circuit the capacitor terminals usually creates sparks.
Reassemble sealed enclosures accurately. If seals are worn, replace them.

Check safety equipment before putting into service.

Portable equipment shall be repaired outside or in a workshop sp
servicing units with flammable refrigerants.

equipped for

Ensure sufficient ventilation at the repair place.

Be aware that malfunction of the equipment may be ca afrige loss and a
refrigerant leak is possible.

Discharge capacitors in a way that won’t cause an

order:
— Remove the refrigerant. If the

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

thao rafeicarant tn tha ~Anitoida Talea nara that tha deainad eafriaarant vaill nat ~Aoion ANy
T e g et tO—tH e OutoTra e aicC—CarC—Hattr et e T e g e ottty i o Caa sttty

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.
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Put a label on the equipment that the refrigerant is removed.

e) Disposal

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 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.

Cut out the compressor and drain the oil.
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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

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s
all national electrotechnical committees (IEC National Committees). The obj (s to promote
international co-operation on all questions concerning standardization in the electfi
this end and in addition to other activities, IEC publishes International Stan i S ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d
Publication(s)”). Their preparation is entrusted to technical committees; a
in the subject dealt with may participate in this preparatory work. g 9
governmental organizations liaising with the IEC also participate in thi IE aborates closely

agreement between the two organizations.

possible, an international
s representation from all

2) The formal decisions or agreements of IEC on technical matte
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

Independent certification bodies provide conformity
marks of conformity. IEC is not responsible for any

v whether direct or indirect, or for costs (including legal fees) and
the) publication, use of, or reliance upon, this IEC Publication or any other IEC

patent rights.\IE€ shall yot be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendment has been prepared
for user-convenience.

IEC"60335-2-40 edition 5.1 contains the fifth edition (2013-12) [documents 61D/213/FDIS and
61D/220/RVD] and its amendment 1 (2016-04) [documents 61D/333/FDIS and 61D/334/RVD].

This Final version does not show where the technical content is modified
by amendment 1. A separate Redline version with all changes highlighted is
available in this publication.
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International Standard IEC 60335 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 principal changes in this edition as compared with the fourth edition are as follows (minor
changes are not listed):

3. 127 and 3. 128 — added new definitions;
— 5.10 - length of refrigerant lines now specified for testing;
— 7.1 — changed marking requirements for flammable refrigerants;

— 8.15 — added requirement to clarify the placement of installation panels during testing;

— 11.2.1 — clarification of test procedure;

— 19 — (whole clause) — replaced in its entirety;
— 21.2 — added new coverage for vibration considerations during
— 22.46 — added clarification for PEC;

— 22.118 — added coverage for use of mechanical copf
flammable refrigerants;

— 32 — made this section of Part 1 applicable;

— Annex GG8 - new coverage added
— Annex HH — added informative annex:

with {he latest edition of IEC 60335-1 and its

e corresponding clauses in IEC 60335-1, so as to
tandard: Safety requirements for electrical heat pumps,

e of Part 1 is not mentioned in this part 2, that subclause applies

Q N en this standard states "addition", "modification" or "replacement”,
the relevant te t 1 is to be adapted accordingly.

NOTE 2 _The-following numbering system is used:
- subeclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

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

— additional annexes are lettered AA, BB, etc.

NOTE 3 The 1ollowing print types are useda.
- requirements: in roman type;

- test specifications: in italic type;
— notes: in small roman type.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and
associated noun are also in bold.
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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 similar
electrical appliances — Safety, can be found on the IEC website.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch” in the data related to the specific publication. At this date, (the
publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a |3

IMPORTANT - The 'colour inside’ o en‘the cover aé‘e)o his publication indicates
that it contains colours which are idered useful for the correct

understanding of its contents. Users should{herefore print this document using a

colour printer. (‘\



https://iecnorm.com/api/?name=da237041d6505edc1f9df154eef7e146

- 8- IEC 60335-2-40:2013+AMD1:2016 CSV
© IEC 2016

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 annliances when onerated as in
7 7 L) Lagll o Lad

normal use taking into account the manufacturer's instructions. It also covers abnormal
situations that can be expected in practice.

This standard takes into account the requirements of IEC 60364 as far as possible so“that
there is compatibility with the wiring rules when the appliance is conngected to the)supply
mains. However, national wiring rules may differ.

If an appliance within the scope of this standard also incorporates i atarecovered
by another part 2 of IEC 60335, the relevant part 2 is applied tg ynotion“separdtely, as
far as is reasonable. If applicable, the influence of one funct \ taken into
account.

When a part 2 standard does not include additional rg
in Part 1, Part 1 applies.

This standard is a product family standard i itiNthe safety of appliances and takes
precedence over horizontal-and generig standa aring the same subject.

NOTE 2 Horizontal and g are not applicable since they have been taken into
consideration when develoging\th d ticularreduirements for the IEC 60335 series of standards. For
example, in the case of teqper qU|r ends fo surfaces on many appliances, generic standards, such as
ISO 13732-1 for ho@ e inaddjtion to Part 1 or part 2 standards.

An appliance that e of this standard will not necessarily be considered to
comply with the gafe i of thle standard if, when examined and tested, it is found to
have other fea s tha evel of safety covered by these requirements.

with the stapdaros
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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

This clause of Part 1 is replaced by the following.

The appliances referenced™above—ma\ co of oneYor more factory made assemblies. If
provided in more than one B cSe

NOTE 101 A definj ‘ny pre is O in IEC 60335-2-34, which includes the statement that the
term motor-compress | r a hermetic motor-compressor or semi-hermetic motor-
compressor.

NOTE 102 Requirefnents fety are covered by ISO 5149, and requirements for containers
intended for storage of th Uded in sanitary hot water heat pumps are, in addition, covered by

This standard)spetifies particular requirements for the use of flammable refrigerants. Unless
specifications are covered by this standard, including the annexes, requirements for
refrigerating safety are covered by ISO 5149.

The-sections and clauses in ISO 5149 of particular concern to this standard are as follows:

— Section 3: "Design and construction of equipment" applies to all appliances and systems.

— Section 4: "Requirements for utilization" applies to appliances and systems which are for
“similar electrical appliances”, i.e. commercial and light industrial.

— Section 5: "Operating procedures" applies to appliances and systems which are for
“similar electrical appliances”, i.e. commercial and light industrial.

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.
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NOTE 103 Attention is drawn to the fact that

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

— for appliances subjected to pressure, additional requirements may be necessary;

— 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
— 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, 2 presence of a
corrosive or explosive atmosphere (dust, vapour or gas).

2 Normative references

This clause of Part 1 is applicable except as follows.

Addition:

erection

IEC 60079-15:2010,
protection "n"

IEC 60335-2-34:
Particular require

ISO 5149:1998,
requirements

anical refrigerating systems used for cooling and heating — Safety

IS@7010: 2011, Graphic Symbols — Safety colours and safety signs — Registered safety signs

ISO 14903, Refrigerating systems and heat pumps — Qualification of tightness of components
and joints

ANSI/ASHRAE 34:2010, Designation and safety classification of refrigerants

ASTM D4728-01:2001, Standard Test Method for Random Vibration Testing of Shipping
Containers
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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 bowerinputwith-all accessories-energized—when-operatina-continuoushy
g ™ ™ ) T g 0~ Y

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:
normal operation

conditions that apply when the appliance is mounted as in normal use angi
the most severe operating conditions specified by the manufacturer

Qperating under

3.101
heat pump

3.102
sanitary hot water heat pump
heat pump intended to trangfer heat to wat

>

3.103

air conditioner

encased assemb r i i d as an appliance to provide delivery of conditioned
air to an enclos@a \

Note 1 to entry: It inc ated refrigeration system for cooling and possibly dehumidifying the

air.
Note 2 to entry<It may eating, circulating, cleaning and humidifying the air.
Note 3 to conditioner can contain a combination of condensing unit or condenser unit and an

3.104
dehumidifier
encasediassembly designed to remove moisture from its surrounding atmosphere

Note 1 'to entry: It includes an electrically operated refrigeration system and the means to circulate air. It also
ineludes a drain arrangement for collecting and storing and/or disposing of the condensate.

3.105

dehumidificatiom——comfort
dehumidification to reduce the humidity within a space to a level to satisfy the requirements of
the occupants

3.106

dehumidification — process

dehumidification to reduce the humidity within a space to a level necessary for the process or
the storage of goods and/or materials or the drying out of the building fabric
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3.107
dehumidification — heat recovery
dehumidification where the latent and sensitive heat removed from the space together with
the compressor heat is reused in another application rather than rejected outside to waste

3.108
wet-bulb temperature

wB
temperature indicated when the temperature-sensitive element in a wetted wick has reached a
state of constant temperature (evaporative equilibrium)

3.109

dry-bulb temperature
DB

temperature indicated by a dry, temperature-sensitive element shiglde
radiation

effects of

3.110
evaporator
heat exchanger in which refrigerant liquid is vaporized b

3.11
heat exchanger
device specifically designed to transfe

3.112
indoor heat exchanger

3.113

outdoor heat exche
heat exchange'

ground water, outd6

3.114

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

31116
pressure-relief device

pressure actuated valve or rupfture member which funclions 10 relieve excessive pressure
automatically

3.117

self-contained unit

complete appliance, in suitable frame(s) or enclosure(s), that is fabricated and shipped in one
or more sections, and has no refrigerant containing parts connected in the field other than by
companion or block valves
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Note 1 to entry: A self-contained unit in a single frame or enclosure is called a single package unit.

Note 2 to entry: A self-contained unit in more than one frame enclosure is called a split package unit.

3.118
appliances accessible to the general public
appliances intended to be located in residential buildings or in commercial buildings

3.119

appliances not accessible to the general public

appliances which are intended to be maintained by qualified service personnel and located
either in machine rooms and the like or at a level not less than 2,5 m or in secured rogffop
areas

3.120
hydronic fan coil unit

coils are intended for hydronic heating and cooling only.

3.121
flammable refrigerant
refrigerant listed under ISO 817 or A

3.122
refrigerating system

refrigerant

>

maximum allowab]é
limit to the refrig ! operating pressure, generally the maximum pressure for which
the equipment js desi cified by the manufacturer

3.124
low-pressufre)side
part(s) of @ refrigerating system operating at the evaporator pressure

3.125
high-pressure side
part(s) of a refrigerating system operating at the condenser pressure

3.126

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

3.127

factory sealed appliance

appliance 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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3.128
single package unit
factory assembly of components of refrigeration system fixed on a common mounting to form
a discrete unit

3.129
condenser

heat exchanger in which refrigerant vapor is condensed by removal of heat

3.130

condensing unit
factory-made assembly that includes one or more motor-compressors, condenser in_€ooling
mode and motor-driven fan, blower or pump to circulate the heat transfer fluid through the
condenser with associated operational controls in addition to the necesgsqry wiring

Note 1 to entry: These units are intended for field connection to an evaporator \ ing_unitycan also

3.131
condenser unit
factory-made assembly that includes one or more cor

be equipped to operate in the reverse cycle mode.

Note 2 to entry: A condenser unit does not include a motd

3.132
evaporating unit

factory-made assembl e motor-compressors, evaporator in cooling

mode, expansion devige(s i fan, blower or pump to circulate fluid through
the evaporator @: XOCi gontrols in addition to the necessary wiring

Note 1 to entry: : Id connection to a condenser unit. An evaporating unit can also
be equipped to ope \ everse cycle/mode and can include provision for electric resistance heating or

3.133

evaporatar u

factory-made at includes one or more evaporators in cooling mode, and may
include a mato s fan, blower or pump to circulate fluid through the evaporator with

associated-operational controls in addition to the necessary wiring

Note ¥io‘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
similafr 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.

3.134

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 refrigeration system are specified by the
manufacturer

Note 1 to entry: Partial units are evaluated for safety as stand-alone.
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3.135

installed height

hin.s" . . . .
height of the bottom of the appliance relative to the floor of the room after installation

Note 1 to entry: The installed height is given in metres.

2420

release offset

hrel

distance from the bottom of the appliance to an opening where refrigerant can leave the
appliance in the event of a refrigerant leak

Note 1 to entry: The release offset is given in metres.

3.137

refrigerant charge

mc

actual refrigerant charge of a single refrigerating system

Note 1 to entry: The refrigerant charge is expressed in kg.

3.138
maximum refrigerant charge

Mmax .
maximum refrigerant charge for a

for room area or similar

Note 1 to entry: The maximum refrigerant chrge%pre sed

4 General requireme

as result from a calculation

5.2 Addg

The testing of-Cla 1 may be carried out on separate samples. The testing of Clauses 11,
19 and 21\shall uire that pressure measurements be made at various points in the
refrigerating system.

X7

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

NOTE 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:

Any controls which regulate the temperature or humidity of the conditioned space are
rendered inoperative during the test.
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5.7 Replacement:
The tests and test conditions of Clauses 10 and 11 are carried out under the most severe

operating conditions within the operating temperature range specified by the manufacturer.
Annex AA provides examples of such temperature conditions.

5.10 Addition:

For split-package units, the refrigerant lines shall be installed in accordance with the
installation instructions. The length of pipe shall be between 5 m and 7,5 m. The thermal
insulation of the refrigerant lines shall be applied in accordance with the installation
instructions.

quse 19 of
in which

5.101 Motor-compressors are also subjected to the relevant test
IEC 60335-2-34:2012, unless the motor-compressor complies with
case it is not necessary to repeat these tests.

5.102 Motor compressors that are tested and comply with eed not be

additionally tested for Clause 21.

6 Classification

This clause of Part 1 is applicable except

6.1 Modification:
Appliance shall be of class
6.2 Addition:
Appliances shal{f;>

water in accorda i

— appliances or pga

accessible to-the general public or as appliance not accessible to the general public.

Compliance is checked by inspection and the relevant tests.

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;

Addition:
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— rated frequency;
— refrigerant charge;
— refrigerant as designated under ISO 817 or ANSI/ASHRAE 34

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

o , in 1 Jar brine cireuit for the | | E

hydronic fan coil units;

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

— IP number according to degree of protection against ingress of water, gtherthan IPXO0.

identifying the actual heater that is field installed.

Unless it is evident from the design, the enclosure of the ap
or by symbols, with the direction of the fluid flow.

— observing the appliance packaging| if t

e~appht
: %o “read operator’'s manual”, “operator’s

ice indi€ator; read technical manual”’ (symbols

If a flammable refrigerant
manual; operating in i
ISO 7000-0790 (2004-
placed on the apphance i i iSibletp the persons required to know the information.
The perpendicul@ ! >

An additional wa e, Symbol: W021 of ISO 7010) shall be placed on the
nameplate of the ¢ declaration of the refrigerant type and charge information. The
perpendicula i at least 10 mm, and the symbol need not be in colour. When
installed, the isible after removing a detachable part.

The following
employed.

WARNING

Appliance shall be installed, operated and stored in a room with a floor area larger than
X“mZ2 (only applies to appliances that are not fixed appliances).

F ’ - fixed ’ —— s eshat "

on the appliance. The X in the marking shall be determined in m2 according to Clause GG.2
for unventilated areas; and the X in the marking shall not be required if the refrigerant
charge (m.) of the appliance is up to m; according to GG.1.1.

The maximum allowable pressure for the low-pressure side and the high-pressure side shall
be marked on the product.
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NOTE 102 For the refrigerating system, if the maximum allowable pressure of the low-pressure side and the
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, the
service port shall be marked to identify the type of refrigerant. If the refrigerant is flammable,
symbol W021 of ISO 7010, shall be included, without specifying the colour.

7.6 _Addition:

When a flammable refrigerant is employed, a warning symbol W021 of ISO 7010, including
colour and format, shall be permanently placed on the appliance. The perpendicular height.of
the triangle containing the "Caution, risk of fire" symbol shall be at least 30 mm.

When a flammable refrigerant is employed, a symbol requiring refeence to.the ‘manual
[ISO 7000-0790 (2004-01)], including colour and format, shall be perfpanefitiy plased on the
appliance.

& Symbol ISO 7010- W021 warning;

(2011)

E:E] Symbol ISO 7000-1641

(2004-01)

operating instructions

service indicator; read technical manual

e to the general public, the classification according to 6.101

nmable refrigerants, an installation, service and operation manual,

either separatezor colpbined manuals, shall be provided and include the information given in

Annex DD,
7.12.4,JAddition:

In-particular, the following information shall be supplied:

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

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

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

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

— the range of external static pressures at which the appliance was tested (add-on heat
pumps, and ducted appliances with supplementary heaters, only);



https://iecnorm.com/api/?name=da237041d6505edc1f9df154eef7e146

IEC 60335-2-40:2013+AMD1:2016 CSV -19 -
© IEC 2016

— 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;
— maximum and minimum water or brine operating pressures.

Open storage tanks of heat pumps for water heating shall be accompanig an instruction

sheet which shall state that the vent shall not be obstructed.

7.15 Addition:

A marking may be located on a panel that can be removed for QI S¥ e, providing
that the panel shall be in place for the intended operation o AP P

protective device provided as a part of a produc{ or/Te Wrol assembly. It shall be
visible when the cover or door of the compartmeptis\ope

nstructions shall be provided for completing the assembly
requirements.

informatiom

— For evaporating ynits and condensing units, the instructions or markings shall include
wording to assure that the maximum operating pressure is considered when connecting 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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— 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).

8 Protection against access to live parts

This clause of Part 1 is applicable except as follows.
8.1.5 Addition:

d which|cannot
nstallation as

As regards the products which have a dedicated installation panel or cove
be installed without them, compliance is checked according to 5.10 (gfi¢
instructed in the installation manual).

9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10 Power input and current

This clause of Part 1 is applicable.

11 Heating
This clause of Part 1 is rep

11.1 Appliances and ot attain excessive temperatures in normal

use.

Compliance is che oig” the temperatures of the various parts under the
conditions specified\In . Nevertheless, if the temperature of the motor winding
exceeds the v gcified T g 3 or if there is doubt with regard to the classification of
the insulatiokf systeh in a motor, compliance is checked by the tests of Annex C.
11.2 Applians installed in a test room in accordance with the manufacturer's

— 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
manufacturer's instructions except for hydronic fan coil units where the flow rates and
liquid temperatures shall be the maximum specified in the manufacturer’s instructions;

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

— for appliances provided with means of adjusting the flow, the flow for the tests shall be the
minimum obtainable;

— 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.
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11.2.1 For heating tests of ducted appliances with supplementary heaters, an inlet duct is
connected to the inlet air opening of the appliance (assuming that the appliance is intended to
be so applied). The duct shall be the same size as the flanges, if flanges are provided. If
flanges 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
outlet duct in accordance with Figure 101a) or Figure 101b), depending on the direction of the

airflow.

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

that .the full

Q

The restr/ct/on should be uniform across the duct's cross sectional afea, S

yual to the saturated temperature of the
refrigerant at the markKed waxi 3 ating pressure (= 0,1 MPa) minus 10 K
(= 1 K).

— condensing upits [are\tés i ex¢ooling mode only, at the maximum specified ambient
temperature@ ) subzeooling and the maximum specified evaporating pressure
with 11 K (+ densing units provided with expansion device(s)
the superheat/sif SJinOn ’under the normal control of the expansion device(s).

NOTE Testing for condensing and evaporating units requires connection to calorimeter stand or similar device
capable of confrolling the refrigerant entering and leaving conditions as specified in the test above. Condenser and
evaporatorunits do not require a calorimeter stand or similar device.

113 \\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.

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

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

creepage distances below the values specified in Clause 29.

Temperatures of windings are determined by the resistance method unless the windings are
non-uniform or severe complications are involved in order to make the necessary
connections, in which case the temperatures are determined by means of thermocoupl€es:

The temperatures in the duct are to be measured by means of a ther
of nine thermocouples of identical length, wired in parallel to form
located centrally in each of nine equal duct areas in a plane perp
airflow.

6couple grig)consisting
id with axthrermaocouple

11.4 Appliances are operated under normal operati 2 pply \voltage between

0,94 times the lowest rated voltage and 1,06 times 5 oltage, the voltage
chosen being that which gives the most unfavouyé 'NHeating elements shall be
energized at a voltage which gives an electrical input of(1,115 tildes the maximum rated power
input.

11.5 Where an appliance can be opergted as well as the heating mode,

For appliances with supple Z 9 gion for supplementary heaters, an
additional test is conduk ] elements operative by short circuiting

values showndi ‘ 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:

R
T:le(k+T1)—k

where

T is the temperature of the copper winding at the end of the test;
R4 is the resistance at the beginning of the test;
Ro is the resistance at the end of the test;

T4 is the ambient temperature at the beginning of the test;
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k is equal to 234,5 for copper windings and 225 for aluminium windings.
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
taking resistance measurements as soon as possible after switching off, and then at short

intervals so that a curve of resistance against time can be plotted for ascertaining the
resistance at the instant of switching off

@%
&
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Table 3 — Temperature limits (1 of 3)
Parts Temp:erature
C
Windings of sealed motor-compressors @
—  WIth SYNtRELIC INSUIGLION ...t 140
External enclosure of appliances with or without supplementary heaters................................ 85
Windings b if the winding insulation is (other than motor-compressors):
— 0fClass 105 (A) MALEIIAl C ..........eee e 100 (90)
— of class 120 (E) Material C.........c..oeuiuii e 115(105)
— of class 130 (B) material © ............ccoiuiiiiiiiiiii e N 120 (110)
— of class 155 (F) material © 140
— of class 180 (H) material ¢ 5
— of class 200 material © .............ccoceuieiiiiiiiiiiiiiiiiieiiieeiieeiieeeiee e S N\ N T 185
— ofclass 220 material © ..............c.coeiiiiiiiiiiiiiiiiiii LN 205
.......................................................................... 235
85
55
T
gnincluding supply cord:
.................................................... 75
.............................................. T
............................................................. 60
Rubber, other than syrthe parts, the deterioration of which could
affect safety: Q
— when used as supplementary insylation or reinforced insulation................................... 65
— in other cases...... : O P 75
—  B15.and B22' MarkBa TN .5 0- « o e N\t e e e eeei e et ettt ettt ettt 165
—  B15angd B2 Mark@UNE20N, .. ..o/ ottt 210
e T = U] e =T SN T S T
Lampholders
— 14 and B8, N e 135
= B22, E2BANS E27 ... 165
— otherlampholders and starter holders for fluorescent lamps.................ccociviiiiiiiiiiiiiiiiinn. 80
Material used as insulation other than that specified for wires and windings:
<" impregnated or varnished textile, paper or press board................cooiiiiiiiiiiiiiiiiiiiii 95
— laminated bonded with:
e melamine-formaldehyde, phenol-formaldenyde or phenol-turtural resins TTO
@ Urea-fOrMaldERY A FESIN ... ... ... . nnnnes 90
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Table 3 (2 of 3)
Parts Temp:erature
C
— printed circuit boards bonded With @POXY FeSiN............ccuiuiiiiiiiii i 145
— moulding of:
e phenol-formaldehyde with celluloSe Fillers ....................euuuuuuissisiisssiiesasiiisaaiiiaaaiiaaa, 110
e phenol-formaldehyde with Mineral fillers ....................ccueeuuuuieeeeeeeiiiiiiieeaaeeeesisiiiaaaaeaaains 90
e melamine-formald@Nyde .............o.e e 110
e Urea-formald@nyde....... ... o 90
— polyester with glass-fibre reinforce@ment ..................oooiiiiiiiiiiii e 135
= SIHICONEG FUDDEY ... 170
—  POIytetrafluoroCtNYIONE .........oeeeeeee e b 290
— pure mica and tightly sintered ceramic material, when such materials are used a Q
supplementary insulation or reinforced insulation...............................o.... NN D 425
— thermoplastic material f................c.oeiiuiiiiei e e NG e S -
WOOd, iN GENEIAl T.....c.oeeeeeeee ettt N e RO TR N e 90
Wooden walls of the test CasSing ............coooiiuiiiiiiiiiiiiiiiieiiie e <\\ \ .......... 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 anddteleWvision s 75
e capacitors complying with IEC 60384-14 75
o Other capacitors............ccccoeeeeeeeeeeeeeeii et NG 45
Handles, knobs, grips and the lik
— ofmetal ..........ooo NG NG NG Gt 60
— of porcelain or vitreous 70
— of moulded materjal, 85
Parts in contact wi t-25
Any point where the insglatio
compartment for fixe i
— if the instructions xeq T
el LU < (=T ger= 1 Y= e N N N N PP 75

The figures out pacentheses apply when the resistance method is used.

¢ The classification | accordance with IEC 60085.
Examplesof Class A (class 105) material are:
— impregnated cotton, silk, artificial silk and paper;
—c£&namels 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 fabric 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.
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Table 3 (3 of 3)

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.

d__T means the maximum operating temneratiure

The ambient 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 considered/as
having no marking for the maximum operating temperature, if this is requested by the manufacturer of the
appliance. However, if a thermostat or other temperature limiter is mounted on a heat-conducting parft,Jthe
declared temperature limit of the mounting surface (Ts) is also applicable. Therefore, the temperature, of the
mounting surface has to be measured.

e This limit applies to cables, cords and wires complying with the relevant IEC stapo

ards; for others, it may be

different.

f There is no specific limit for thermoplastic material, which must withstand th ) Qr which purpose
the temperature shall be measured.

9 The limit specified concerns the deterioration of wood and it does not ta terioxatidn of surface
finishes.

h There is no limit for the temperature rise of capacitors which are sh

I Temperature marking for capacitors mounted on printed circuit boa in th technical sheet.

j  Locations for measuring the temperatures are specified in Tab,

If these or other materials are used, they shall not be su jec \Aatu\re}/n excess of the thermal
capabilities as determined by aging tests made on the material the ves

NOTE 101 The temperature limit for metal &pplies, to{parts Having m@l ting at least 0,1 mm thick and to
metal parts having a plastic coating less than 0,3 mm thic

asuned if the switch is tested in accordance with

NOTE 102 The temperature of the terminal’s switches

Annex H.

11.9 Test casing

The distances between the casing and the
t, if any, are equal to the minimum clearances

12 Void

13~ Leakage current and electric strength at operating temperature

This clause of Part 1 is annlicable excent as follows.
Ll L

13.2 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
general public.
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14 Transient overvoltages

This clause of Part 1 is applicable.

15 Moisture resistance

This clause of Part 1 is replaced by the following.

15.1 Electrical components of appliances shall be protected against the ingress of water
which may be present in the appliance as a result of rain, overflow from the drain pan;-or
defrosting.

minimum values specified in Clause 29.

NOTE Appliances designed to be installed completely inside 3
subjected to the test of 15.2.

For appliances intended to
the test of 15.2 is carrie

The motor-com
15.2 and 15.3.

— IPX4 applia s described in 14.2.4;
as described in 14.2.5;
— IPX6\appliances as described in 14.2.6;

— IPX5 appliances

— (IRX7 appliances as described in 14.2.7.
Far this test, the appliance is immersed in water containing 1 % NaCl.

blocked, and the pan carefully filled to the brim without splashing. The drain pan is then
subjected to a continuous overflow, the rate of which is adjusted to approximately 17 cm?¥s
per 1 m¥%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.
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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 not
operated

Covers which provide access for manual operation of electrical controls are set in the open
position, unless such covers are of the self-closing type.

A solution of 0,25 | of water containing approximately 1 % NaCl is poured onfo the wnit in a
manner which is most likely to cause entrance of water into or on g 2l _controls or
uninsulated live parts.

16.2 Modification:

For stationary @
rated power input

the general publi
general public.

18 Endurance

This clause of Part 1 is not applicable.

19 Abnormal operation

This clause of Part 1 is applicable except as follows.
19.1 Modification:
Add after the second paragraph:

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

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

19.2 Replacement:

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

After the airflow conditions specified are established, the indoor airflow is restricted to such
an extent 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 & temperature
limiting control, a motor protective device, a pressure switch or simflar* 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 pe

It is necessary to restrict the free area of the inlet unti

When steady copditj
prevent a therm

If all electric heating elements are not energized under the conditions specified in 19.2 for the
air entering the evaporator, an additional test is carried out at a lower temperature of the inlet
air, _this' temperature being the highest that will permit all electric heating elements to be
engrgized.

It is the intention that the operating point be just below the point of maximum restriction of the

al‘l G'lltcll'lly tlllU I.IIUIUUI bUI‘ll aooclubl’y tt’ruo [JGIIIII’ttI‘IIy bUIltl‘IluUuO UlJGlatl.UlI Uf but;l thc lIlUtUl'
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 the
operating 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.
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19.4 Addition:

The appliance is operated under the conditions in Clause 11 and at rated voltage, with any
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 or short-circuiting of components, like relays, contactors, timers,
thermostats, etc.

In general, tests are limited to those cases which are expected to give wfavourable

results.
19.7 Modification:

Replace the first paragraph and Notes 1 and 2 by:

umps in compliance
material. The motor rotors

ture of the enclosure shall not exceed 150 °C and the

At the .end of the test, the leakage current, when measured as specified in 16.2 but with a test
voltdge- of twice the rated voltage between all windings and the enclosure, shall not exceed
2 mA.

Add after the last paragraph:

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

The sample shall then be subjected to the tests specified in 19.101, 19.102, 19.103 and
19.105 of IEC 60335-2-34:2012, if applicable, and shall comply with the requirements in
19.104 of IEC 60335-2-34:2012.
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19.8 Replacement:

Three phase motors other than motor compressors are operated under the conditions of
Clause 11 at rated voltage or at the upper limit of the rated voltage range with one phase
disconnected, until steady conditions are obtained or the protective device operates.

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 in not applicable for stand-by mode if val, operation

does not cause any hazards.

Replace the second paragraph by the following:

19.103.

Add after the second paragraph the fq

electronic circuit has to be tested individually
operation at any temperatute within the w

9.11.4 of its standard need not to be retested
ent gives evidence that the test in the final

and shown to comply
in the final applitatio
application will n

NOTE 101 Componghts

NOTE 102 Te 19.11.4.2 and 19.11.4.3 may possibly be influenced by the wiring and the
metal housing of the erefore, it is recommended that the best moment to perform these tests is
once in the fi

component(s) opefation controfled by the PEC with the intention to prevent the hazardous situation.

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

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

19.11.4.8 Modification:

Add to the first sentence:
“at any temperature within the working range.”
19.13 Modification:

Footnote a) of Table 9 is not applicable.
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19.14 Addition before the note:

Locking 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 the
appliance is provided with at least two sets of contacts connected in series. This condition is,
for example, achieved by providing two contactors operating independently of each other 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 dppliance being non-
operative.

manufacturer. The indporwate ' rafl be raised 15 K with a rate of 2 K/min and
this temperature /Mmain ol which the water temperature is lowered to its
original value at

19.103 Air to air dpglic : ed under the conditions specified in Clause 11.

the maximum-temperature specified by the manufacturer.

The appliances are operated at rated voltage or at the upper limit of the rated voltage
rangée:

19.104 All appliances provided with supplementary heaters and with free air discharge are
subjected to the following test in each mode of operation.

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

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

The felt has a specified mass of 4 kg/m? + 0,4 kg/m? and a thickness of 25 mm.
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The textile material consists of a prewashed double-hemmed cotton sheet having a mass
between 140 g/m? and 175 g/m? in the dry condition.

Thermocouples are attached to the back of small blackened disks of copper or brass, 15 mm
in diameter and 1 mm thick.

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 distance between any two fixing points or spacers or bet
the appliance exceed 100 mm, the rear surface of the applian

vertical dimension of the heater.

The strips are applied to each hal
appliance.

During the test, the temperature sh
permitted during the first hour.

21.1 Addition:
Safety, requirements specified in ISO 14903 shall apply.

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

21.2 Addition:

Appliances using flammable refrigerants shall withstand the effects of vibration during
transport.

The appliance is tested in its final packaging for transport and shall withstand a random
vibration test according to ASTM D4728-01.
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Compliance is checked by the following:
— The use of detection equipment having an equivalent sensitivity of 3 g/year of refrigerant
shall reveal no leaks.

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

= Dnmngn af pnrfe ather than the rpfrignrnfing 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 ppliance

enclosure.

NOTE 101 This requirement can be met by the provision of suitable dr4
22.14 Addition:
This requirement does not apply to the A

22.24 Replacement:

Bare heating elements sha)l be suppofted

o\
sible metal parts nor give rise to a hazard.

Compliance is check aCti wd, ISnecessary, by cutting the element in the most
unfavourable pl

NOTE 101 No force j

If the protectiveselectronic circuit software is a part of the normal operation control, inspection
of software{shall befimited to relevant source code of safety controls or related software
controls, Alternative methods may be used if they demonstrate equivalent levels of safety.

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

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

in accordance with the manufacturer's installation instructions.
22.102 Appliances provided with supplementary heaters

22.102.1 Appliances provided with supplementary heaters for air shall be provided with at
least two thermal cut-outs. The thermal cut-out intended to operate first shall be a self-
resetting thermal cut-out, the other thermal cut-out shall be either a self-resetting thermal
cut-out or a non-self-resetting thermal cut-out.
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Compliance is checked by inspection and during the tests of Clause 19.

NOTE |If, during the tests of Clause 19, a self-resetting control operates, it would be necessary to short out this
control to determine if the non-self-resetting 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 js not p
the water to a temperature higher than 80 °C at the highest operating temperature withi
switch short circuited and with water flow stopped.

assible‘to’heat up
Ke\temperature

22.102.3 Thermal cut-outs of the capillary type shall be so d
in the event of leakage from the capillary tube.

{cts open

Compliance is checked by inspection and test.

22.103 Non-self-resetting cut-outs shall be
devices.

Rdep ent of other control

Compliance is checked by inspection.

22.104 Containers of sanitary hot
occurring in normal use.

Compliance is checked™
pressure which is raise
is maintained at

The water pressurg

— twice the pe
— 0,15 MPa\for ope

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

22.105- In the case of closed containers of sanitary hot water heat pumps, the formation of
anlair or vapour cushion of more than 2 % of the capacity, but not more than 10 % as a
maximum, shall be provided.

Compirance s thecked by fmspectionmand, where necessary, by measurernents.

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 from
exceeding 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 observing the pressure at which the relief device operates.
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22.107 The outlet system of open containers of sanitary hot water heat pumps shall be
free 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.

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? 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 jof\the
container of sanitary hot water heat pumps is equal or greater than the area of the water inlet to the heatéd,part.

22.108 Storage tanks of sanitary hot water heat pumps shall be to. vacuum

pressure impulses which may occur in normal use.

Compliance is checked by subjecting containers which are ng 9 sordafnice with
22.104 to a vacuum of 33 kPa for 15 min.

22.109 Wiring connected to a non-self ettin hermal-cut-out designed to be replaced
after its operation shall be so secured/that reple t of the thermal cut-out itself or to a
heating element assembly on which tQRe t b is mounted will not damage other

22.110 Non-se@ i \ al’ cut-outs designed to be replaced after their operation
shall open the cir€uit In inte 2
potential and withot i i to come into contact with the enclosure.

Each time;the thernial 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

apnaaifia H 62

fiad ia 4
5 SAAZLEA AR LE B B = FEvh

22.112 The construction of the refrigerating system shall comply with the requirements of
Section 3 of ISO 5149.

22.113 When a flammable refrigerant is used, refrigerant tubing shall be protected or
enclosed to avoid mechanical damage. The tubing shall be protected to the extent that it will
not 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.
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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.

ale CIT] VI I

dfined in Annex GG.

employing flammable efrigeant shall not exceed mj4 s

The construction of the refrigerating system using flammable refrigerants shall comply with
the requirements in Annex GG for

e the maximum refrigerant charge (m,,,),

e the minimum floor area A,

e mechanical ventilation,

e refrigerating systems employing secondary circuits.

following:

— shall com Wi
suitable

not be located

5 gas mixture will accumulate as demonstrated by the test
idered an ignition source.

Compo ratus complying with Clause 8 to 19 of IEC 60079-15:2010, for group
1A gases~ar th erant used or an applicable standard that makes electrical components
suitable for us€ , 1 or 0 as defined IEC 60079-14 are not considered as a source of

ignition.
NOTE 1. The test current for a switching component is the rated current of the component or the actual load to be

switched,'whichever is greater.

NOTE 2 Ignition sources can be electrical components which produce sparks or arcs or hot surfaces under normal
conditions. Examples are brush-type motors, light switches, relays, electric heaters, or UV lights.

refrigerants shall not exceed the auto-ignition temperature of the refrigerant reduced by
100 K; some typical values are given in Annex BB.

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.
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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
installation shall not be shipped with a flammable refrigerant charge. Joints made in the
installation between parts of the refrigerating system, with at least one part charged, shall

be made Iin accordance with the following.

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

— Mechanical connectors used indoors shall comply with 1ISO 14908
connectors are reused indoors, sealing parts shall be reneweds

reused indoors, the flare part shall be re-fabricated.

mechanical
joints are

— Refrigerant tubing shall be protected or enclosed to avoid d

damage.

Compliance is checked according to the manu ef’s atjon instructions and a trial
installation if necessary.

be equipped with a pressure-

limiting device or equivalent to assufe t

hat th nent does not exceed the maximum
allowable pressure.
NOTE 1 Applies to partial ynit tygpes, Oiits and evaporating units only.

For partial units,. the QnXircuils for signal communication between each unit
shall be of the s :

24 -Components

This clause of Part 1 is applicable except as follows.

241 Addition:

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

24.1.4 Modification:

— self-resetting thermal CUt-0ULS......................oooiiiiiiiiiii e 3000
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— non-self-resetting thermal cut-outs .........................ooiiiiiiiii e 300
Addition:

— thermostats which control the motor-CompreSSOr ...........coovuiieiiiiiiiiiiiiiiiiieee 100 000
— motor-compressor Starting relays............ooov i 100 000

— automatic thermal motor-protectors for motor-compressors

of the hermetic and semi-hermetic type.............couuiieiiiiii i min 2 000
(but not less than the number

of operations during the locked

rotor,tést)

— manual reset thermal motor-protectors for motor-compressors of the hermetic
and Semi-RermetiC tyPe ..........oouui e

— other automatic thermal motor protectors...........cccoovevvveiieienenann..

— other manual reset thermal motor protectors.................c.cccen....

24.101 Thermal control devices incorporating replaceable pa
way that the replaceable parts can be identified.

The replacement part shall be marked accordingly.

Compliance is checked by inspection of the marki

25.1 Addition:

The appliances %b
— if they are for indp6

— if they have a msa

Appliances sha @ 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).

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:
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27.5 Addition:

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.

29 Clearances, creepage distances and solid insulation

This clause of Part 1 is applicable except as follows.

Addition:

Compliance is not checked on parts relating to motor-compre e\ motQricompressor
complies with IEC 60335-2-34. For motor-compressors '\ /EC 60335-2-34,
the additions and modifications specified in IEC 60335-

29.2 Addition:

For insulation located in any airflow,
insulation is enclosed or located so tha
use of the appliance.

gllution degree 3 unless the
ed to pollution due to normal

This clause of Part 1 is
30.2.2 Not app@

31 Resistanceto
This claugse_of\Part le 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 of
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

anneravimatiali, 20N pama/e Dihvin aopatohno arn paanda of Inact B 0. t apnd of Inact
Ao PTOATTatCTy O Trii7 o v ecotratChcoar Crnaatat 1cas TS

the edges.

. oo B _papa fropa
o THapart ot at 1caSt- O 11111 0111

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.
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32 Radiation, toxicity and similar hazards

This clause of Part 1 is applicable.

Outlet duct

oommn_ NN N

SRa A
m min.

V4
NN :150 ‘
Marked Outlet duct / T hermocounle arid
R | 7 A) e
/ ®  Forductsize, See 11.2and 11.9
[
\ AN

< >
4

Ny

A8

< >

150 mm 300 mm
L max. min.

Test casing
Y
N

Electric heat

L]
|« Indoor section cabinet
~
N~

Inl€t duct — |

Air flow

1,2 m min.

NANNNN
\

Adjustable restricting means
IEC 2823/13

Figure 101a — Upflow application
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Adjustable restricting means

S S

Air flow

1,2 m min.

Inlet duct _——»

I N

-~ =
Indoor coil assembly - ———— Indoor section cabinet
N ‘ Y
))
C
)
C
)

Electric heater
\ Test casing

A \B R (\)

150 mm min.

Marked E S
clpearance
ol zero N ;
] '~ Thermocouple grid

Oudtletduct \%
L] For duct size, See 11.2 and 11.9
\ (\

14 5 @\C)mmin. j
NEONN

‘/&\‘ \/> 1,2 m min. .
N %
\ B

NS

Outlet duct

IEC 2824/13

Figure 101b — Downflow application

Figure 101 — Arrangement for heating test of appliances
with supplementary heater
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Annexes

The annexes of Part 1 are applicable except as follows.

AnnexD

(normative)
Thermal motor protectors

This annex of Part 1 is not applicable.

Annex |
(normative)

Motors having basic insulation tha
rated voltage of the

This annex of Part 1 is not applicable

&
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Annex AA
(informative)
Examples for operating temperatures of the appliance
::Uat;llg cvv::lls
Outdoor Indoor Outdoor Indoor
Funct.ion of Classification asssmbly asssmbly ass?mbly asssmbly
appliance (o3 C Cc C
(inlet) (outlet) (inlet) (outlet)
pB2 | we® [ pB@ | we® | pB® [ we® | b2 [ wB"®
Outside air/ A7 A20 7 6 20 12 35 24 7 19

Recycled air

Exhaust air/ A20 A20 20 12 20 12 — — -
Recycled air

Exhaust air/ A20 A7 20 12 7 6 < — —
Fresh air

Outside air/Water | A7 W50 7 6 Water ater 7
Exhaust air/Water | A20 W50 20 12 Water 5 \ -

Water/Water W10 W50 Water 10 Water, 56\ dter Water 7
Brine/Water BO W50 Brine watdr ()50, PpBring 15 | water 7
Brine/ BO A20 Brine (0 "/ 1 _ _ _ _
Recycled air
Water/
Recycled air W10 A20 Water - - - -
Water/
Recycled air W20 A20 Water 20 12 - - - -
Dehumidification Comfort > 27 21
12 9
i 27 21 27 21
Water 24 27 21
Sanitary hot water
heat pump
Outside air/Watep~] AR\ W45\ |7 6 |water 45 |- - |- -
Ambient air/Water | Ate)\ \\|Wg  }15 12 |water 45 |- - |- -

Exhaust ajrfWater\ | AgQ " 45 |20 12 |water 45 |- - _ -

Brine/Water QO\ /\0}45 Brine 0 Water 45 - - - -

2 DB: dry bulb\>
b WB: wet bulb
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NOTE Appliance can be classified according to function and temperature application as noted below:

Source Outside air Sink Recycled air Classification A - A—*
Exhaust air Recycled air A - A -
Exhaust air Outside air A-— A-—
Outside air Water A— W —
Exhaust air Water A— W -
Water Water W - W -
Water Recycled air W - A -
Brine Recycled air

*

Brine Water

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

&
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