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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2-011: Particular requirements for REFRIGERATING EQUIPMENT

FOREWORD

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

all national electrotechnical committees (IEC National Committees). The object of IEC__is_to prom
international co-operation on all questions concerning standardization in the electrical and e)ectronic fields.

bte
To

this end and in addition to other activities, IEC publishes International Standards, Technical Specificatiops,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter,referred to as "l
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interes
in the subject dealt with may participate in this preparatory work. International, -governmental and n

EC
ed
bn-

governmental organizations liaising with the IEC also participate in this preparation/IEC collaborates closgly

with the International Organization for Standardization (ISO) in accordance,with conditions determined
agreement between the two organizations.

by

The formal decisions or agreements of IEC on technical matters express, ds nearly as possible, an internatiopal

consensus of opinion on the relevant subjects since each technical~committee has representation from
interested IEC National Committees.

all

IEC Publications have the form of recommendations for international use and are accepted by IEC Natiopal

Committees in that sense. While all reasonable efforts are made to ensure that the technical content of |

FC

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

misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatigns
transparently to the maximum extent possible in, their national and regional publications. Any divergerce
between any IEC Publication and the correspondingtnational or regional publication shall be clearly indicateq in

the latter.

IEC itself does not provide any attestation of‘conformity. Independent certification bodies provide confornjity
assessment services and, in some areas,-access to IEC marks of conformity. IEC is not responsible for gany

services carried out by independent certification bodies.

All users should ensure that they haye, the latest edition of this publication.

No liability shall attach to IEC or(its directors, employees, servants or agents including individual experts gnd
members of its technical committees and IEC National Committees for any personal injury, property damage| or
other damage of any naturé whatsoever, whether direct or indirect, or for costs (including legal fees) gnd

expenses arising out of ,the”publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn fo‘the Normative references cited in this publication. Use of the referenced publications

indispensable for(the correct application of this publication.

FC

S

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subjecf of

patent rights.IEC shall not be held responsible for identifying any or all such patent rights.

is_redline version of the official IEC Standard allows the user to identify the chang
hde to the previous edition. A vertical bar appears in the margin wherever a chan

c U Uelie O c <.

e
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International Standard IEC 61010-2-011 has been prepared by IEC technical committee 66:
Safety of measuring, control and laboratory equipment.

It has the status of a group safety publication in accordance with IEC Guide 104.

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

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

a)| alignment with changes introduced by Amendment 1 of IEC 61010-1:2010;

b)[ introduction of new defined terms or modified terms to align with Part 2-012Cand otHer
source documents. Editorial changes to use small capitals only for defined terms. Note the
difference of defined term ABNORMAL OPERATION (3.107) in 4.3.2.101 ‘and abnormal
operation in 11.7.104.3 and 11.7.104.5;

c)| clarifications for cooling tests in 4.4.2.10;

d)[ changes pertaining to the accurate employment of the following” terms: temperatufe,
operating temperature, application temperature, CONTROLLED TEMPERATURE, room ambignt
and ambient temperature;

e)| use of defined term REFRIGERATING SYSTEM to replace cooling system;

f) | move text of 4.4.2.101 to 4.3.2.101, since the purpose 0f’/ABNORMAL OPERATION, as defingd,
is to simulate failure of the ambient conditions of\».4.1 but not of the SINGLE FAULT
CONDITION of the equipment;

g)| use of the term equipment to replace unit, apparatus, appliance, where applicable;

h)| in 5.1.2 dd) ps for high and low sides for each REFRIGERANT stage are required only under
NORMAL CONDITION;

i) | use of defined term NORMAL CONDITION {0 replace normal operation;
j) | use of defined term OPERATOR to replace user.

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

CDV Report on voting
66/676/CDV 66/683/RVC

FUll information onthe voting for the approval of this International Standard can be found|in
the report on veting indicated in the above table.

THis document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A |list of all parts of the IEC 61010 series, published under the general title Safgty
regurements—for-electrical-equipmentfor-measurement—control—and laboratory use—can-be

found on the IEC website.

This Part 2-011 is to be used in conjunction with the latest edition of IEC 61010-1. It was
established on the basis of the third edition (2010) and its Amendment 1 (2016), hereinafter
referred to as Part 1.

This Part 2-011 supplements or modifies the corresponding clauses in IEC 61010-1 so as to
convert that publication into the IEC standard: Particular requirements for REFRIGERATING
EQUIPMENT.

Where a particular subclause of Part 1 is not mentioned in this Part 2-011, that subclause
applies as far as is reasonable. Where this Part 2-011 states "addition", "modification",
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"replacement”, or "deletion", the relevant requirement, test specification, or note in Part 1
should be adapted accordingly.

In this standard:

to

1) the following print types are used:
— requirements and definitions: in roman type;
— NOTES: in smaller roman type,
— __conformity and tests: in italic type;
— terms used throughout this standard which have been defined in Clause 3: sSMALL
ROMAN CAPITALS.
2)| subclauses, figures, tables and notes which are additional to those in Part 1 arglhumberged
starting from 101. Additional annexes are lettered starting from AA and @additional ljst
items are lettered from aa).
THe committee has decided that the contents of this document will remain(unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch”)in the data related
th¢ specific document. At this date, the document will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

- —

(2]

IFPORTANT — The 'colour inside’ logo on'the cover page of this publication indicatejs

nderstanding of its contents. Users ' should therefore print this document using
olour printer.

at it contains colours which aré-.considered to be useful for the correg

QD -
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INTRODUCTION

This Part 2-011,—ir—eenjunection along with Part 2-010 and Part 2-012, taken together,

addresses the specific HAZARDS associated with the heating and cooling of materials

equipment-which-are-segregated and are organized as follows:

by

incorporating heating systems.

IEC 61010-2-010 | Specifically addresses the HAZARDS associated with equipment

EC 6T0T0-2Z-0711 opecitically addresses (he HAZARDS assoclated Wwith equipmer
incorporating REFRIGERATING SYSTEMS.

—

EC 61010-2-012 | Specifically addresses the HAZARDS associated with ,equipmern
incorporating both heating and REFRIGERATING SYSTEMS. that interac
with each other such that the combined heating and, REFRIGERATIN
SYSTEM yield additional or more severe HAZARDS forithe two system
than if treated separately. It also addresses the HAZARDS associate
with the treatment of materials by other factors like irradiation
excessive humidity, CO, and mechanical movement.

Guiidance for the application of the correct Part 2 standard(s)

When the equipment includes only a material heating system, and no REFRIGERATING SYST
or|other environmental factors apply, then Part 25000 applies without needing Part 2-011
P4grt 2-012. Similarly, when the equipment includes only a REFRIGERATING SYSTEM, and
material heating system or other environmentalyfactors apply, then Part 2-011 applies withg
neleding Part 2-010 or Part 2-012. Howevergwhen the equipment incorporates both a mater
helating system, and a REFRIGERATING SYSTEM or the materials being treated in the intend
application introduce significant heat into the REFRIGERATING SYSTEM, a determination shol
beg made as to whether the interaction between the two systems will generate additional
more severe HAZARDS than if the systems were evaluated separately (application CONTROLL
TEMPERATURE, see flow chart of-Figure 102 for selection process). If the interaction of t
helating and cooling functions  yields no additional or more severe HAZARDS then bd
P4rt 2-010 and Part 2-014™apply for their respective functions. Conversely, if additional
more severe HAZARDS results from the combining of the heating and cooling functions, or if t
equipment incorporates, additional material treatment factors, then Part 2-012 applies, but n
P3art 2-010 or Part 2-011.

What HAZARDS:-are applicable for a REFRIGERATING SYSTEM?

THe typical”’ HAZARDS for a REFRIGERATING SYSTEM (see Figure 101) consisting of a MOT(Q
CJMPRESSOR, a condenser, an expansion device and an evaporator include but are 1

EM
or
no
ut
jal
ed
Id
or
ED
he
th
or
he
ot

R_
ot

Iirr||ited to:

The excess of temperature of the low-pressure side (return temperature) to the MOTOR-
COMPRESSOR is higher than admissible. A MOTOR-COMPRESSOR incorporates a REFRIGERANT
cooled motor and it should be established that the maximum temperatures of low-pressure
side under least favourable condition do not exceed the insulation RATINGS within the
motor.

The excess of pressure of the low-pressure side at the inlet to the MOTOR-COMPRESSOR is
higher than admissible. The housing of the MOTOR-COMPRESSOR is exposed to this
pressure and so the design RATING of the MOTOR-COMPRESSOR housing should
accommodate the worst-case pressures whilst providing the correct safety margin for a
pressure vessel.

The excess of temperature of the high-pressure side to the condenser is higher than
admissible. The temperatures of the high-pressure side under the most unfavourable
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conditions—may can present a temperature HAZARD if the OPERATOR is exposed, or an

electrical HAZARD if insulation is degraded.

The excess of pressure of the high-pressure side to the condenser is higher than

admissible. The REFRIGERANT components downstream of the MOTOR-COMPRESSOR up
the expansion device are exposed to this pressure and so the design RATING of the

to
se

components should accommodate the worst case pressures whilst providing the correct

safety margin for a pressure vessel.

The maximum-applicatior CONTROLLED TEMPERATURES where the heat is being extracted
from, may impact the maximum temperature of the low-pressure side to the MOTOR-

coMpRESeAR ac wwall Ao nracant A tamnaratiirka LA Zza00 if tha ADbCOATAD 1o Avnoacoad Ar
A4

Th
le
S

VT T IC OO T T OO VWO oo PTrooTT it o toT P oTatoT T o r oo CTUT T O o O P oOoSToT—0oT

electrical HAzARD if insulation is degraded. Whether this—application CONTRELL
TEMPERATURE is derived from an integral heating function of the device or from the/hg
dissipated from the material being cooled, the impact under worst-case conditions:shot
be evaluated.

The current draw of the equipment should be established when including.'the worst-caEe

running conditions of the REFRIGERATING SYSTEM including any defrost cycles that m
apply.

e worst-case conditions should be determined for the equipment @nd will include both t
st favourable NORMAL USE conditions as well as the most unfavourable testing results ung
GLE FAULT CONDITIONS.

Maximum temperature

and pressure at Condenser
high-pressure side
>~
-~
Motor- .
compressor Expansion
device
Evaporator
N <
-~ ™~
Application
under SOAKED
Maximum temperature TEMPERATURE
and pressure at CONDITIONS
low-pressure side
< >~
™~ -~

IEC

Figure 101 — Schema of a REFRIGERATING SYSTEM incorporating a condenser

an
ED
at
Id



https://iecnorm.com/api/?name=f3f024a0cdaa12c8cd169b3d7520ff11

IEC 61010-2-011:2019 RLV © IEC 2019 -9 -

The selection process is illustrated in the following flow chart (see Figure 102).

Which Part 2 standard applies for equipment
under the scope of IEC 61010 that incorporates
heating and/or cooling?

Additional material treatment factors may
include irradiation, excessive humidity, CO,,
salt mist and chemicals etc.

Does the equipment
incorporate additional material
treatment factors?

Part 2-012 applies NO

alone

oes the equipment include a
REFRIGERATING SYSTEM?

\ 4

Part 2-010 applies
alone

Part 2-011 applies
alone

Does the equipment include
the heating of materials?

The CONTROLLED TEMPERATURE could
be derived from the resultant heat
of the material being treated or an
integral heating function

Does the CONTROLLED
TEMPERATURE adversely impaci
e REFRIGERATING SYSTEMZ

Both Part 2-010 and
Part 2-011 apply

Part 2-012 applies
alone

The equipment shall be evaluated
to ensure the HAZARDS from the
CONTROLLED TEMPERATURE have
been mitigated

The equipment may take
measures to reliably mitigate the
impact of the CONTROLLED

TEMPERATURE

Figure 102 — Flow chart illustrating the selection process

EC
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2-011: Particular requirements for REFRIGERATING EQUIPMENT

Scope and object

19

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

.1 Equipment included in scope

Replacement:

Réplace the-first second paragraph by the following:

—

0]
-

4+
D

THis Part 2 of IEC 61010 specifies particular safety requirements for the following typ

a)

to c) of electrical equipment and their accessori€s) 'wherever they are intended to be uss

whenever that equipment incorporates REFRIGERATING SYSTEMS-whether as an integral part

ory

Lremote—to separate from, the equipment and the equipment is in direct control of t

REFRIGERATING SYSTEM.

THis document details all the requireménts when up to 150 g of FLAMMABLE REFRIGERANT

usied per stage of a REFRIGERATING SYSTEM. Additional requirements beyond the current sco

of

amount.

Addition:

Add the following text.after the last paragraph:

NQTE 101 Examples for REFRIGERATING EQUIPMENT include, but are not limited to, laboratory equipment such
laboratory refrigerators, freezers, refrigerated display cabinets;—ete.

t is possible that all or part of the equipment falls within the scope of one or more oth

grt 2(standards of IEC 61010 as well as within the scope of this standard,—it-should—al

ZAn that case,

the requwements of those other Part 2 standards WI|| also apply

Fa
A>3

es

Of,
he

gre

pe

this document apply if a REFRIGERANT charge of FLAMMABLE REFRIGERANT exceeds this

as

er

In

requ|rements of IEC 61010-2- 020 apply However when the equ|pment incorporates
refrigerating system and a heating function where the combination of the two introduces
additional or more severe HAZARDS than if treated separately, then-the—application—-of it is
possible that IEC 61010-2-012-sheould-be-considered is applicable instead of this Part 2-011.

he
a

See further information in the flow chart (Figure 102) for the selection process and guidance

in

the Introduction.

1.1.2 Equipment excluded from scope

Addition:
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Add the following new item after item j):

or

equipment incorporating:

aa) a transcritical REFRIGERANT SYSTEM (system that uses CO,) or a system that uses

ammonia (NH3) as the REFRIGERANT.

1.2 Object

1.2.1 Aspects included in scope

Re

R4

TH
RE

service personnel, and the surrounding area against the specific HAZARDS that relate

(N=

Ad

Ad

NG

Anhex BB.

Th

Ad

Ad

IE
pr

IE
Ps
IE
IE

]

placement:
place the first paragraph by the following:

e object of this document is to ensure that the design and methods of construction
FRIGERATING EQUIPMENT provide adequate protection for OPERATORS, bystanders, train

FRIGERATING SYSTEMS.
dition:
d the following note after the existing note:

TE 101 A list of HAZARDS typically associated with REFRIGERATING SYSTEMS and REFRIGERANTS is included

Normative references
is clause of Part 1 is applicable, except as,follows:
dition:
d the following references to the list:

C 60079-15:2010, Exploesive atmospheres — Part 15: Equipment protection by type
btection "n"

C 60335-2-34:2012, Household and similar electrical appliances — Safety — Part 2-3
rticular requirements for motor-compressors
C 60335-2-34:2012/AMD1:2015
C 60335-2434:2012/AMD2:2017

of
ed
to

n

of

4:

ISO 7010, Graphical symbols - Safety colours and safety signs - Registered safety signs

3

Terms and definitions

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

Addition:

Add the following new terms and definitions:
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3.101

REFRIGERATING EQUIPMENT

test, measurement, control or laboratory equipment that incorporates a REFRIGERATING SYSTEM
either as an integral part of orremote-te separate from the equipment

3.102
REFRIGERATING SYSTEM

combination of interconnected REFRIGERANT-containing parts constituting one  clesed
REFRIGERANT circuit in which the REFRIGERANT is circulated for the purpose of extraeting apd
relecting heat

[SPURCE: ISO 5149-1:2014, 3.1.9, modified — The term in brackets "(heat pump)", the words
"(Heating and cooling)", and the note to entry, have been omitted.]

3.103

FLAMMABLE REFRIGERANT
REFRIGERANT with a flammability classification of group 2 or 3 injaccordance with 1ISO 5149
and ISO 817

1
—_—

Nofe 1 to entry: For REFRIGERANT blends which have more than one\flammability classification, either the mpst
unfavourable classification is taken for the purpose of this definition or the blend itself is evaluated for flammability
in accordance with 1SO 817.

3.104

HPCO

HIGH PRESSURE CUT-OUT

pressure-actuated device that is designed to’;stop the operation of the pressure generator

Note 1 to entry: This note applies to the French'language only.

3.105

MAXIMUM ALLOWABLE PRESSURE

maximum pressure far\which the equipment is designed, as specified by the manufacturer

Nofe 1 to entry: This.aote applies to the French language only.

[SPURCE: |S©-5149-1:2014, 3.3.3]

3.106
SQAKED TEMPERATURE CONDITION
environmenta-temperature—condition—when—atthe—temperatures—in—the—eqtipment under—test

(EUT) equal to +2 °C of the test roem-ambient temperature

Note 1 to entry: This note applies to the French language only.

3.107

ABNORMAL OPERATION

operation of a REFRIGERATING-SY¥STEM EQUIPMENT with a limited RATED ambient temperature
range in ambient temperature conditions outside that limitation but within the temperature
limits of 1.4.1
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3.108

RE

FRIGERANT

fluid used for heat transfer in a REFRIGERATING SYSTEM, which absorbs heat at a low
temperature and a low pressure of the fluid and rejects heat at a higher temperature and a
higher pressure of the fluid, usually involving changes of state of the fluid

[SOURCE: ISO 5149-1:2014, 3.7.9, modified — The note has been removed.]

3.109
CONTROLLED TEMPERATURE
te perature where € evaporator Is located an O wnicC € Ilow-pressure side O
equipment is exposed, as a result of heat transfer either by active heating or fr@t
application system or specimen Q~
Nofe 1 to entry: For heat pump systems, where a four-way valve is used to shift between heatin '} cooling,
fur|ction of the condenser and evaporator is exchanged. ;|
NN

3.110 Q
LOWER EXPLOSIVE LIMIT ('1/’
LEL q’
concentration of flammable gas or vapour in air, below which ar@&p osive gas atmosphe
will not be formed %\
Nofe 1 to entry: This note applies to the French language only. Q/C)

N\
[SPURCE: IEC 60050-426:2008, 426-02-09] << 6\
3.111 QO
MQTOR-COMPRESSOR

re
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3.
cd
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N
rigerating subassembly consisting of the rﬁ@hanical mechanism of the compressor and t

d with the motor operating in a REFRIGERANT atmosphere with or without oil

e 1 to entry: The housing may be @g’énently sealed, such as by welding or brazing (hermetic MOT

btor, both of which are enclosed in thi@we sealed housing, with no external shaft seals,

he
he

R-

[S

sp

4

MPRESSOR), or may be sealed by ketted joints (semi-hermetic MOTOR-COMPRESSOR). A TERMINAL box| a
MINAL boxcover, and other electricalk¢omponents or an electronic control system may be included.
DURCE: IEC 60335-2-34:2012, 3.101, modified — "appliance" has been replaced by
frigerating subassembly” and note 2 has been removed.]
12 O®
NDENSING UNIT
ecific refri ing subassembly combination for a given REFRIGERANT, consisting of one |or
bre MOT MPRESSORS, condensers, liquid receivers (when required) and the regulafly
nishe essories

E: ISO 5149-1:2014, 3.4.5, modified — The definition has been adapted for the
€CITIC case of refrigerating equipment.]

Tests

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

4.3 Reference test conditions

4.3.1 Environmental conditions

Addition:
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Add the following text after item d):

Since the-eperating temperatures, pressures and current draws for a REFRIGERATING SYSTEM
are significantly impacted by ambient temperatures in a non-linear way, linear extrapolation of
test data is not possible. Therefore tests to establish temperatures, pressures, and current
draws of a REFRIGERATING SYSTEM shall be conducted under the following environmental
conditions:

aa) an ambient temperature of 40 °C;

bb) a relative humidity not exceeding the limits of 1.4.1 d)

If |the equipment is RATED by the manufacturer to operate in extended environmenlal
conditions as defined by 1.4.2 or a more restricted environment condition in accordance wjth
1.4.1, note 2, then these conditions will define the settings for 4.3.1 aa) or 4.3.1 bb):

When the REFRIGERATING SYSTEM is water cooled, the temperature of the water sapply shall pe
thé maximum as specified by the manufacturer (see 5.4.3) with the worst case water pressyre
as| specified by the manufacturer.

If p restricted environment condition in accordance with 1.4.1, nete 2, is employed then the
test of 4.43.2.101 applies.

4.3.2 State of equipment
4.3.2.1 General

Addition:
Add the following text after the first paragraph:

When measuring temperatures, pressures and current draws of equipment incorporating| a
REFRIGERATING SYSTEM the tests shall-be started from a SOAKED TEMPERATURE CONDITION whEn
all pressures have fully equalized.\Fests at the extremes of the input voltage (£10 %) shiall
start under these voltage conditions and achieve a stable state but need not start from| a
SCAKED TEMPERATURE CONDITION. Safety protective devices shall not operate during this test

Addition:
Add the following riew subclause:

4.3.2.101 ABNORMAL OPERATION to simulate the failure of the controlled environment

Fdr REFRIGERATING EQUIPMENT intended to operate in a restricted environment and tested|in
accordance with 4.3.1 this additional test of ABNORMAL OPERATION shall apply to simulate the
failuré of the controlled environment in the installation.

Having determined the worst case test condition for the temperature and pressure tests under
10.4.1 the equipment is run under these conditions until a steady state has been achieved.
The test environment is then increased to the limits from 1.4.1 for normal environmental
conditions (40 °C, up to 50 % RH) and the equipment is allowed to stabilize, and the
maximum temperatures and pressures are recorded. The operation of protective devices is
permitted during this test. If steady state conditions are not possible due to the operation of
protective devices then the maximum values recorded for this test shall be either:

— the maximum temperatures and pressures at the point of operation of non-resettable or
manually resettable devices. The manually resettable device does not need to be reset
during this test; or
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the maximum temperatures and pressures achieved after the cycling of auto-resetting
protective devices. Cycling shall continue until it is clear that successive cycles will not

develop higher maximum values.

4.4.2 Application of fault conditions

4.4.2.10 Cooling

Replacement:

Ré

o e th faollaiaiin
7

Fd

a)
b)
c)

Fa
d)

If
it

If
thq

temperatures and pressures have been achieved.

If

shall be reset manually within 6 s of operation for 10 cycles.

9

0 +h fasct 1asif 1
PTaCC—aTCTCAT Wit U1C 1TOIToOvWIT

r cooling not associated with the cooling of the REFRIGERATING SYSTEM:

air-holes with filters shall be closed;
forced cooling by motor-driven fans shall be stopped;
cooling by circulation of water or other coolant shall be stopped.

r cooling associated with t1he cooling of the REFRIGERATING SYSTEM:

Condenser fan stall test — for an air cooled REFRIGERATING SYSTEM

Each condenser fan shall be stalled one at a time unless a’single fault could disable
condenser fans simultaneously, or with the condenser airflow restricted, whichever is t
worst case, until maximum stabilized pressure is attaired or until representative maximy
temperatures are attained under cycling load. Thectemperatures and pressures shall

pressures are captured. This test is condugcted at—a—reem an ambient temperature
25°C 3 °C.

Condenser water failure test — for a water“ceoled REFRIGERATING SYSTEM

The REFRIGERATING SYSTEM-is-te shall\be operated with the condensing water shut off-a;
alse, or with the condensing water festricted whichever is the worst case, until maximt
stabilized temperatures are attained or until representative maximum temperatures g
attained under cycling load. The temperatures and pressures shall be monitored at sh
intervals throughout the test«for the pressures to ensure that peak pressures are capturs
This test is conducted at-g~reem an ambient temperature of 25 °C £ 3 °C.

b manual reset HPEQis relied upon to limit the peak pressure during tests d) or e)-erf), th

AN automatic;reset HPCO is relied upon to limit the peak pressure during tests d) or e)-er
bn it shalls be permitted to cycle automatically until it can be demonstrated that pe

all
he
m
be

monitored at short intervals throughout the test«for the pressures to ensure that pejpk

of

nd
m
re
Drt
d.

Bk

er

t 'cah be demonstrated that an HPCO will operate during tests d) or e)-erf), the manufactu

may can elect to waive this test, but will set the ps for the high and low side of the MOTOR-
COMPRESSOR to the RATING of the HPCO.

For—units equipment with both air-cooled and water-cooled condensers, only one can be
faulted at a time unless the customer is permitted to run either the air-cooled or water-cooled

co

ndenser (the design incorporates a redundant cooling option for the condenser).

For a cascade REFRIGERATING SYSTEM, if a heat exchanger from the first stage system acts as
a condenser to the second stage system, then the manufacturer-may can elect to run each
condenser stage individually under the tests of d) or e)—er—f} accordingly. In this case,
disabling the first stage system is considered to simulate the second stage running under a
stalled-fan-orcondenserwaterfailure-test test condition of d) or e).
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Addition:

Add the following new subclauses:

S

=4

fal

4 1 the unit-isrun-underthese conditions—unti-a-steadvyv-state-has-been-achieved—Fhe-tést

A RS TGOt
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PTrotCouv T OC VIO 1o P oTimmttCo—uuRa g o topt

un-to-509% RH) and the unit is allowed to stabilize and the maximum tamdeaeraturies
e-operaton—-o1

O U P tOT O U /0T Y O i T U it 1o Aoy CO O Ota o AT a gt o AT o tIORTpTTatat

PTrotCouv e gt vicCo i1

bteadyv state conditions - are not nossible due to-the oneration of nrotectiverdaVices then-the

the maximum-temperatures—and - -nressures at the noint of oneration<of non-resettablelor
tAe—RbxdidiR—temperatdresahapresstHesatthepoit—ot—opelado~ o+ hRohR-resettabte{of

the maximum temperatures and nressures achieved afterithe ecvelina of auto-resetti

TUtToO-TTOo Tty
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ive-devices. Cyol | . i ol : i
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Uncontrolled cooling test

General

Havina determined-the worst case test condition forthe temperature and nressure tests undear
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1

T

environmentis—then—increasedto-the limits—from—1-4-4—for Normal-environmentalcorditi

cHVH o e ot e i cas C O—o0—H i Hto— o

4P °C

anld nressures are recorded The oneration - of nrotective devices is nermitted diirinag this tekt

SO PTCoouUTCo arcToooTraT s

v
I

T ptCat )y OtatC CoOTU oo ar T ot P ooSoioiCUu T 1ot T oOpCiauort—ot

442102 4.4.2.101

Tgmperature controllers shall be overridden to“produce uncontrolled cooling. This applies

regardless of whether the controller controls, the*temperature of the equipment, heat transfer

medium or material being processed.

4.4.3.1

Addition:

Add-a-second-rew-paragraph the following paragraph after the first paragraph:

Bge Owing to the time it—may can take to achieve stable conditions for a REFRIGERATING

SY|STEM, the durationvef single fault tests—may can be longer than 4 h unless it is clear that

st@able conditions have been maintained for at least 1 h.

5 | Marking and documentation

THis clause of Part 1 is applicable, except as follows:

Identification

5.1.2

Addition:

Add the following new items after the note following item b):

the total mass of REFRIGERANT for each separate REFRIGERANT circuit;

aa)
bb)

for a single component REFRIGERANT, at least one of the following:

the chemical name,

the chemical formula,

the REFRIGERANT number,
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cc)

NOTE 101

for a blended REFRIGERANT, at least one of the following:

— the chemical name and nominal proportion of each of its components,

— the chemical formula and nominal proportion of each of its components,

— the REFRIGERANT number and nominal proportion of each of its components,
— the REFRIGERANT number of the REFRIGERANT blend,

standard, for example ANSI/ASHRAE 34.

dd) __MAXIMUM All OWABIE PRESSURE (PS) under NORMAI CONDITION, high- and low-pressi

NQTE 102 The collation of the test results that define PS is detailed in 11.7.101.

R4

Re

Cq

chleck the marking of 5.1.3 ¢). The measurement is made with the equipment in the conditi

of

the current has stabilized (usually after 1 min). Transients are ignored. For REFRIGERATI

EQ

mode need to be evaluated in determining the condition*of maximum power consumption.

Ad

Ad

.1.3 MAINS supply

sides for each REFRIGERANT stage.

placement:
place the conformity statement as follows:

nformity is checked by inspection and by measurement of the power or input current
maximum power consumption, but to exclude any initial jarysh current, it is not made uf

UIPMENT, the impact of extreme ambient temperatures and the interaction of any defrq

dition:
d the following new symbols to Table 1:

Table 1 — Symbols

REFRIGERANT numbers are quoted in accordance with 1ISO 817 or other REFRIGERANT classification

re

to
on
ntil
NG
st

Number Symbol Reference Description

1S©-7010-W010 Warning; low temperature/freezing conditions, frostbite

101 (2011-05) HAZARD (MOD)

1ISO 7010-W021

102 Warning; flammable material

> B>

(2011-05)
ISO 7010-W011 ) )
103 Warning; slippery surface
(2011-05)
ISO 7010-W024 ) .
104 Warning; crushing of hands

(2011-05)

5.2 Warning markings

Replacement:
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Replace item a) by the following:

a) the perpendicular height of the triangle for all warning symbols shall be at least 15 mm.
The height of text shall be at least 1,8 mm, depending on the size of the equipment, the
legibility during NORMAL USE and the space available for the symbol. Symbols and text
shall have clear contrast in colour with the background.

Addition:

Add the following new paragraph after-the-lastparagraph-{before the conformity statement}:

Warning markings or symbols for particular HAZARDS, which exist or developpronly when
performing installation or maintenance of the equipment, shall be marked and)visible only
when executing this particular maintenance. For example, the marking, of/the type |of
FLAMMABLE REFRIGERANT and of the flammable insulation blowing gas, shall be visible when
gdining access to the MOTOR-COMPRESSORS, and, in the case of equipment with a remqgte
REFRIGERANT CONDENSING UNIT, the pipe connections. Symbol 102 of Table 1 shall be plackd
on the nameplate of the-unit equipment near the declaration of the’REFRIGERANT type ahd
chiarge information. It shall be visible after installation of the REFRIGERATING EQUIPMENT.

5.4 Documentation
ThHisclause-of RPart 1-is-applicable—except-asfollows:
5.4.1 General

Replacement:

Ré¢place item d) by the following:
d)| the information specified in 5.4.2.10 5.4.6, 5.4.101 and 5.4.102;
5.4.3 Equipment Installation

Replacement:

Réplace the note with_the following text:

NQTE-4+—H-isrecommended-toadd A statement in the documentation for the installation can be added to indich
thgt the safety ofeany ‘system incorporating the equipment is the responsibility of the assembler of the system.

—_

e

Add the fdllowing new note:

NQTE-2 101 In the US, equipment containing FLAMMABLE REFRIGERANT is required to have additional instructigns
— deennformative Annex DD.

5.4.4 Equipment operation
Addition:

Add the following new item after 5.4.4 j):

aa) information to allow safe access during use, including identification of trip and slip
HAZARDS (see also 7.3.101 and 16.101).

Addition:

Add the following new subclauses:
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5.4.101 Additional instructions for equipment with a separate REFRIGERANT

CONDENSING UNIT and intended for connection to a water supply

For equipment with a separate REFRIGERANT CONDENSING UNIT, the instructions shall include a
statement containing the substance of the following:

The installation of the REFRIGERATING EQUIPMENT and the REFRIGERANT CONDENSING UNIT shall

on

ly be made by the manufacturer's service personnel or similarly skilled person.

The information provided with the REFRIGERATING EQUIPMENT with a separate REFRIGERANT

CQ

Fa
sh

pr

5.4

Fa
pe

TH
su

Fd

information regarding disposal of the equipment.

TH
su

6

NDENSING UNIT shall include

information on the type of separate REFRIGERANT CONDENSING UNIT to which the eabirn
shall be connected;

an electrical diagram showing the electrical terminals for connections.

r equipment intended for connection to a water supply for cooling purposés, the instructio

all contain information on the maximum permitted temperature and maximum and minimt
bssure of the inlet water consistent with safe operation of the-appliangesequipment.

1.102 Additional instructions for equipment that uses FLAMMABLE REFRIGERANT

r equipment that uses FLAMMABLE REFRIGERANT, the instrfuctions shall include informati
rtaining to the handling, servicing and disposal of the equipment.

e instructions for equipment which uses a FLAMMABLE REFRIGERANT shall include t
bstance of the following warnings as necessary:

WARNING: K Hedl i i i
m—eleapeﬁebs#uetm# Ensure all ventllatlon opemngs are not obstructed

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

WARNING: Do not damage, the refrigerant circuit.

r equipment which uses ‘flammable insulation blowing gases, the instructions shall inclu

e instructions for’ split-systems that use a FLAMMABLE REFRIGERANT shall include f
bstance of the following warning:

WARNING:"In order to reduce flammability HAZARDS the installation of this equipment sh
only be‘earried out by a suitably qualified person.

et

on

he

de

he

Protection against electric shock

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

6.8.3.1 The a.c. voltage test

Replacement:

Replace the first sentence of the first paragraph by the following text:

The voltage tester shall be capable of maintaining the test voltage throughout the test within
15 % of the specified value.
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Protection against mechanical HAZARDS

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

7.3 Moving parts
Ihs—etaase—ef—%—s—apph&abie—e*eept—as—i%em—' j j 5 :

19

Addition:

Add the following new subclause:

7.3.101 Door closure/ and locking mechanisms

Fgr door latching or locking devices with or without self-locking mechanisms, .where careless
opleration-may can cause crushing HAZARDS-ef-hand for hands or fingers, the symbol 104 |of
Tgble 1 shall be marked on the location or part where the HAZARD-may can occur, warning|of
the¢ motion of mechanical parts and against the HAZARD of crushing.

Canformity is checked by inspection.

8 | Resistance to mechanical stresses

This clause of Part 1 is applicable.

9 | Protection against the spread of fire

THis clause of Part 1 is applicable, except(@s follows:

Addition:

Add the following new subclause:

9.95.101 Warnings requirements for flammable liquids

If 2 FLAMMABLE REFRIGERANT, FLAMMABLE REFRIGERANT blends and/or flammable insulatipn
blpwing gases are-used, the equipment shall be marked with symbol 102 of Table|1.
Additional explanations for the warning symbol shall be detailed in the documentation for the
OHERATOR, service personnel and RESPONSIBLE BODY for final disposal of the equipmenpt,
in¢luding warnings of the flammable materials and against HAZARDS of fire and/or explosipn
(see 5.4:102).

Inlother cases where flammable material is present in the equipment, symbol 102 can be usged

as

a warning marking.

10 Equipment temperature limits and resistance to heat

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

10.

1 Surface temperature limits for protection against burns

Replacement:

Replace the second paragraph by the following-second-paragraph:
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If easily touched heated surfaces are necessary for functional reasons, whether because they
are intended to deliver heat or are hot because of proximity to heating parts, they are
permitted to exceed the values of Table 19 in NORMAL CONDITION and to exceed 105 °C in
SINGLE FAULT CONDITION, provided that they are recognizable as such by appearance or
function or are marked with symbol 13 of Table 1 (see 5.2).

10.2 Temperatures of windings

Addition:

Addttrefottowingtextardtablebetow Table20:

Canformity for MOTOR-COMPRESSORS is checked by measurement as specified <in-"10|4,
4.8.2.101 in NORMAL CONDITION, and in the applicable SINGLE FAULT CONDITIONS of 4/4y2.10-apd
442101 and also in any other SINGLE FAULT CONDITIONS that could cause a(HAZARD as| a
regult of excessive temperature or pressure. The temperature limits for MOTOR-GOMPRESSORS
arg defined in Table 101. The pressures are recorded for use in 11.7.2.

Far MOTOR-COMPRESSORS conforming with IEC 60335-2-34:2012,
IEC 60335-2-34:2012/AMD1:2015 and IEC 60335-2-34:2012/AMD2:2017  (including |its

Annex AA), the temperature of the compressor housing and—wiading—temperatures of the
winhdings are not measured. For MOTOR-COMPRESSORS not confarming with these requirements,

then-the temperature test methods detailed in IEC 60335-2-34,shall be employed to measyre
th¢ temperature of the windings.

Table 101 — Maximum temperatures for MOTOR-COMPRESSORS

Part of the MOTOR-COMPRESSOR Temperature (°C)
Windings with
—| synthetic insulation 140
—| cellulosic insulation or the like 130
Housing 150

10.3 Other temperature measurements

Addition:

Add the following riew item after 10.3 e):

ad) The temperature of components of the REFRIGERATING SYSTEM to establish maximym
pressures (see 11.7.101).

10.4 Conduct of temperature tests

10.4.17 General

Replacement:
Replace the text with the following:

Maximum temperature is determined by measuring the temperature rise under reference test
conditions defined by 4.3.1 of this document. Linear extrapolation is not permitted. Unless a
particular SINGLE FAULT CONDITION specifies otherwise, the manufacturer's instructions
concerning ventilation, cooling liquid, limits for intermittent use, etc., are followed. Any cooling
liquid shall be at the highest RATED temperature. Operating pressures shall be monitored and
recorded during all the temperature runs for use in the evaluation of PS.
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Alternatively, temperature measurements are made at the least favourable ambient
temperature within the RATED ambient temperature range of the equipment if this represents a
less favourable condition. Measures are taken to eliminate errors caused by the method of
achieving the test ambient temperature (e.g. suitable baffling or ENCLOSURE if the test is
conducted in an environmental testing TEST CHAMBER and the forced air movements would
cool the exterior of the equipment).

When measuring temperatures and pressures for REFRIGERATING EQUIPMENT the tests shall be
started from a SOAKED TEMPERATURE CONDITION when all pressures have been fully equalized.
Tests at the extremes of the input voltage (£10 %) shall start under these voltage conditions
arld achieve a stable state but need not start from a soaked condition. Satrety protective
dglvices shall not operate during NORMAL CONDITION tests. At the termination of the test ~the
monitoring shall continue after the—unit equipment is switched off until the pressutes’from
edch REFRIGERANT stage have equalized or clearly demonstrate that maximum values haye
bdgen reached.

Dygring NORMAL CONDITION tests, protective devices other than self-resetting thermal motor-
protectors for MOTOR-COMPRESSORS shall not operate. When steady conditions have begn
esftablished, thermal motor-protectors for MOTOR-COMPRESSORS shall not operate.

Addition:
Add the following new subclause-at-the-end-of Clause—10:

10.101 Protection against cold surfaces

If the minimum surface temperature of easily touched cold surfaces exceeds the value |of
-30 °C, the cold surface shall be marked withisymbol 101 of Table 1 to warn the OPERATPR
against frostbite HAZARD.

Canformity is checked by inspection.

11 Protection against HAZARBS from fluids and solid foreign objects
THis clause of Part 1 is applicable, except as follows:

11.7 Fluid pressure‘and leakage

Addition:
Add the following new subclauses-atthe-end-of11-7:

11(.7.401%" Maximum pressure in a REFRIGERATING SYSTEM

TheTtraximumpressure—to—which—apart-of-the—equipment canbe—subjected=teunder NORMAL
CONDITION or SINGLE FAULT CONDITION shall not exceed the RATED maximum working pressure
for the part. The RATED maximum working pressure of a component is determined by either its
RATING (if certified to the component requirements of 14.101) or by design if the parts can
pass the tests of 11.7.102.

The MAXIMUM ALLOWABLE PRESSURE (PS) shall be determined by test or by applying the
saturated REFRIGERANT pressures at the minimum specified temperatures given in Table 102.
In case of doubt, testing shall be performed. If the start-to-discharge pressure of a pressure
relief valve or the set pressure of a rupture member used in the sealed system is less than the
saturated vapour pressure derived from Table 102, it can be used to limit PS for that system.
When saturated REFRIGERANT pressures are used to define PS, the manufacturer is exempted
from recording the pressures during the normal and abnormal tests. The value of PS, when
determined by test, shall be considered to be the highest of the following:
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a) the maximum pressure developed during the temperature runs as defined by 10.4.1;

b) the maximum pressure developed during the cooling failure SINGLE FAULT CONDITION test
defined by 4.4.2.10 d) or 4.4.2.10 e);

c) the maximum pressure developed during the test of 4.43.2.101 if applicable;
d) the maximum pressure developed during the test of 11.7.104.8.

NOTE 1 For each refrigeration stage the pressure system can be separated into two sections, i.e. the high- and
low-pressure side of each compressor, and the Ps value can be different for each side of the pressure system.

NOTE 2 It is possible that equipment meeting the requirements of 11.7-may is not-be accepted as conforming to
nafional requirements relating to high pressures. There are notes applied to the relevant requirements which de}ail
thg modification of these requirements in order to be accepted as evidence of conformity with national regulatigns
in the USA, in Canada, and in some other countries.

Table 102 — Minimum temperature for determination
of saturated vapour pressure of REFRIGERANT

Ambient conditions s43.°C <55°C

High-pressure side with air cooled condenser 63 °C 67 °C

Maximum leaving wate

High-pressure side with water cooled condenser or water heat pump temperature + 8 K

High-pressure side with evaporative condenser 43 °C 55 °C

-

bw-pressure side with heat exchanger exposed to the outdoor ambient 43 °C 55 °C
gmperature

—

-

bw-pressure side with heat exchanger exposed to the indoor ambient temperature 38 °C 38 °C

OTE 1 For the high-pressure side, the specified temperatures are considered the maximum which will occl
Liring operation. These temperatures are higher than thed4emperatures that would occur if the compressor hg
Pen running and then turned off. For the low-pressure side,"it is sufficient to base the calculation of pressure ¢
e expected temperature of the compressor after it hasybeen running and then turned off. These temperaturg
e minimum temperatures and thus determine that.the system will not be designed for a MAXIMUM ALLOWABL
RESSURE (PS) lower than the REFRIGERANT sattirated-vapour pressure corresponding to these minimu
gmperatures.

TY T Qo
<

Smon S Q

—

OTE 2 The use of specified temperatures’does not always result in REFRIGERANT saturated-vapour pressu
ithin the system, for example a limited~echarge system or a system working at or above critical temperatureg,
O, in particular.

Qs =z
©

NOTE 3 For zeotropic blends the.MAXIMUM ALLOWABLE PRESSURE (PS) is the pressure at the bubble point.

11.7.102 Leakage and rupture at high pressure
11.7.102.1 General

REFRIGERANT containing parts of a REFRIGERATING SYSTEM shall not cause a HAZARD through
rupture-erileakage. The specific requirements for using FLAMMABLE REFRIGERANT or FLAMMABLE
REFRIGERANT blends are addressed in 11.7.104.

For components subject to the high-pressure side or low-pressure side of the REFRIGERATING
SYSTEM, the structural strength of the fluid containing parts shall comply with three times the
PS as defined in 11.7.101 for the high-pressure side or low-pressure side of the
REFRIGERATING SYSTEM.

Conformity is checked by inspection of the RATINGS of the components exposed to this
pressure and, if a HAZARD could arise, by the following pressure test. Components that are
certified to the component requirements of 14.101 and are used within their RATINGS
(component pressure rating = PS) are deemed to comply with this requirement without test.

NOTE 1 For evidence of conformity with national regulations in the USA, in Canada, and in some other countries,
the structural strength of components are identical but the design RATING of the component is different based on
the safety margin required in the national regulations. For example, in the USA the design RATING for a component
complying with the ASME boiler code is 1/5 of the structural strength of the component.
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NOTE 2 In conjunction with NOTE 1, the minimum structural strength RATING of REFRIGERANT containing
components in the USA and Canada is five times the maximum pressure measured during normal pressure tests
and three times the maximum pressure measured during abnormal pressure tests. Note the fact of these
certification differences during selection of certified components from North America based on the testing
conducted in this document-shall-take-into-consideration-these-certification-differences.

11.7.102.2 Pressure test

The pressure of the component or assembly (equipment under test (EUT)) is raised, by air or
non-hazardous gas or via a hydrostatic pressure test, gradually to the specified test value and
is held at that value for 1 min. If the continuous—-eperating CONTROLLED TEMPERATURE for the
EUT is less than or nqunl ta_125 °C for copper or aluminium_or 200 °C for steel the test
temnperature of the EUT during this test shall be at least 20 °C. If the continuous—-epesating
CANTROLLED TEMPERATURE for the EUT exceeds 125 °C for copper or aluminium, or 20Q\€ for
stg¢el, the test temperature of the EUT during this test shall be at least 150 °C for-copper|or
aliminium and 260 °C for steel. For other materials or higher temperatures, the effects |of
tefnperature on the material fatigue characteristics shall be evaluated.

The EUT is considered to have complied with the requirements of this test\f it withstands the
pressure test without rupture. If the EUT does not comply, then am alternate method |to
dgdmonstrate compliance is to subject the EUT to the fatigue test detailed below.

11(.7.102.3 Fatigue test

If the continuous-eperating CONTROLLED TEMPERATURE of the~EUT exceeds 125 °C for copper
orlaluminium, or 200 °C for steel, the fatigue test temperature of the parts or assemblies that
arg at these temperatures, shall be at least 10 K aboye(the continuous-eperating CONTROLLED
TEMPERATURE. Static test pressure shall be increaséd by the ratio of the allowable stress|of
the¢ material at—reerm ambient temperature torthat at the highest continuous—eperatipg
CQNTROLLED TEMPERATURE. For other materials, “the effects of temperature on the fatigue
characteristics shall be evaluated to determine. the test conditions.

THree test samples shall be filled with™fluid and shall be connected to a pressure-driving
source. The pressure shall be raised and lowered between the upper and lower cyclic valuges
at|a rate specified by the manufagcturer for a total number of 250 000 cycles. The entjre
splecified pressure excursion shalkoccur during each cycle.

The following test pressures.shall be applied:

Fdr safety purposes,.itis ‘suggested that a non-compressible fluid-is be used.

— | For componeftsat the low-pressure side,-maximum the PS for the low-pressure side shiall
be applied._for the first cycle. For components at the high-pressure side,-maximum the PS
for the high=pressure side shall be applied for the first cycle.

The pressure for the test cycles shall be as follows:

— | The_upper pressure value shall not be less than 0,7 times the PS and the lower pressyre
value shall not be greater than 0,2 times the PS.

— For the final test cycle, the test pressure shall be increased to 1,4 times the PS (2 times
0,7 times the PS).

The component shall not rupture, burst or leak during this test.

A strength pressure test at 2 times the PS is to be performed on three samples, other than the
samples used for the fatigue test.

The component shall not rupture, burst or leak during this test.
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11.7.103 Leakage from low-pressure parts of the REFRIGERANT circuit

For REFRIGERATING EQUIPMENT the requirements of 11.7.102 address the low-pressure leakage
evaluation of the low-pressure side of the REFRIGERANT circuit.

11.7.104 Additional requirements for REFRIGERATING EQUIPMENT that uses FLAMMABLE
REFRIGERANT

11.7.104.1 General

This—deecument—addresses—the—reguirements—for—REFRIGES
FLAMMABLE REFRIGERANT when the amount of REFRIGERANT is limited to a maximum of 150.g|in
edch separate REFRIGERANT circuit. For equipment that uses a REFRIGERANT charge |of

FLAMMABLE REFRIGERANT that exceeds this amount, additional requirements shall apply.

ATINO oA AT aaba b FEP-S
N T HING O vt \AARIAAR! HSEeS

NQTE 1 1SO 5149 or EN 378-1, EN 378-2, EN 378-3, and EN 378-4 are standards that address)requirements [for
REFRIGERATING SYSTEMS that utilize a quantity greater than 150 g of FLAMMABLE REFRIGERANT 'and can be uged
to |dentify what the additional requirements-may can be.

NQTE 2 It is possible that equipment containing FLAMMABLE REFRIGERANTS which complies with this documgnt
mdy does not meet the requirements for the US. See Annex DD for additional warning“markings required for the US.

11(.7.104.2 Protected-cooling REFRIGERATING SYSTEM
REFRIGERATING EQUIPMENT with a protected-ceoling REFRIGERATING SYSTEM is that:

— | without any part of the—ceceoling REFRIGERATING SYSTEM inside an OPERATOR access
compartment;

— | where any part of the-cooling REFRIGERATINGSYSTEM which is located inside an OPERATDR
access compartment is constructed so that the REFRIGERANT is contained within pn
ENCLOSURE with at least two layers of metallic materials separating the REFRIGERANT frgm
the OPERATOR access compartment, each layer having a thickness of at least 0,1 mm. The
ENCLOSURE has no joints other than.-'the bonded seams of the evaporator where the
bonded seam has a width of at least'6 mm;

— | where any part of the-coeling REFRIGERATING SYSTEM which is located inside an OPERATDR
access compartment has the’ REFRIGERANT contained in an ENCLOSURE which itself|is
contained within a separate protective ENCLOSURE. If leakage from the containipg
ENCLOSURE occurs, the\leaked REFRIGERANT is contained within the protective ENCLOSURE
and the REFRIGERATING EQUIPMENT will not function as in NORMAL USE. The protective
ENCLOSURE shall_also withstand the test of 11.7.102. No critical point in the protective
ENCLOSURE shallbe located within the OPERATOR access compartment.

Sdparate compartments with a common air circuit are considered to be a single compartmerit.

RE[FRIGERATING EQUIPMENT with a protected-ceoling REFRIGERATING SYSTEM and which uses
FLAMMABLE REFRIGERANT shall be so constructed as to avoid any fire or explosion HAZARD|in
the event of leakage of the REFRIGERANT from the-ceeling REFRIGERATING SYSTEM.

Separate components such as thermostats which contain less than 0,5 g of FLAMMABLE
REFRIGERANT are not considered to cause a fire or explosion HAZARD in the event of a leakage
from the component itself.

For REFRIGERATING EQUIPMENT with a protected-ceoling REFRIGERATING SYSTEM, no additional
requirements apply to electrical components located inside OPERATOR access compartments.

Equipment with a protected-ceeling REFRIGERATING SYSTEM which, when tested, is found not to
comply with the requirements specified for a protected-coeling REFRIGERATING SYSTEM,-may
can be considered as having an unprotected-coeling REFRIGERATING SYSTEM if it is tested in
accordance with 11.7.104.5 and found to comply with the requirement for an unprotected
cooling REFRIGERATING SYSTEM.
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Compliance is checked by inspection and by the tests of 11.7.104.3 and 11.7.104.4.

11.7.104.3 Leakage test for FLAMMABLE REFRIGERANT

Critical points are only considered to be the interconnecting joints between parts of the
REFRIGERANT circuit, including the gasket of a semi-hermetic MOTOR-COMPRESSOR. Welded
telescopic joints of the MOTOR-COMPRESSOR, the welding of the pipes through the compressor
housing and the welding of the hermetic glass-to-metal seals (fusite) are not considered
critical points.

-

Tq find the most critical point of the-coeling REFRIGERATING SYSTEM, it-may can be necessa
to|perform more than one test.

y

THe method for simulating a leakage is to inject the REFRIGERANT vapour through.a@’ capillgry
tube at the critical point. The capillary tube shall have a bore of 0,7 mm # 0;05 mm and a
lemngth between 2 m and 3 m.

Care should be taken that the installation of the capillary tube does not Unduly influence the
repults of the test and that foreign material does not enter the capillary tube during insulatipn
or| assembly for test. It can be necessary to position the capillary tube—may—hreed—to—pe
pdsitioned before the equipment is insulated.

Dyring this test the REFRIGERATING EQUIPMENT is tested with doors and lids closed, and|is
switched off or operated under NORMAL-operation CONDITION at RATED voltage, whichever givies
the more unfavourable result.

Dyring a test in which the REFRIGERATING EQUIPMENT is operated, gas injection is started at the
sajme time as the equipment is first switched on;

THe quantity of REFRIGERANT of the type.ifdicated by the manufacturer to be injected is eqdal
to|80 % of the nominal charge of the REERIGERANT 1,5 g or the maximum that can be injected
in|1 h, whichever is the smaller.

THe quantity injected is taken_from the vapour side of a gas bottle which shall contain enough
liguid REFRIGERANT to ensure(that, at the end of the test, there is still liquid REFRIGERANT leff{in
the bottle.

If & blend can fractienate, the test is performed using the fraction that has the smallest value
of|the LOWER EXPLOSIVE LIMIT.

The gas bottle-is kept at an ambient temperature of:

a)| 32 €+ 2 °C for leakage simulation on low-side-pressure-side circuits;

b)| JFO0,°C + 2 °C for leakage simulation on high-side-pressure-side circuits.

The quantity of gas injected should preferably be measured by weighing the bottle.

The concentration of leaked REFRIGERANT is measured at least every 30 s from the beginning
of the test and for at least 1 h after injection of the gas has stopped, inside and outside
OPERATOR ACCESSIBLE areas, as close as possible to electrical components which, during
NORMAL CONDITION or abnormal operation, produce sparks or arcs.

The concentration is not measured close to

— non-self-resetting protective devices necessary for compliance with single fault testing
under 4.4 even if they produce arcs or sparks during operation,
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intentionally weak parts that become permanently open-circuited during the single fa
testing under 4.4 even if they produce arcs or sparks during operation,

electrical apparatus that has been tested and found to comply with at least t
requirements in Annex AA.

ult

he

The instruments used for monitoring gas concentrations (such as those which use infra-red
sensing techniques) should have a fast response, typically 2 s to 3 s and not unduly influence
the result of the test.

If
ra

as chromatography is to be used, the gas sampling in confined areas should occur a

e not exceeding 2 ml every 30 s.

Ofther instruments are not precluded from being used provided that they do npot™undl
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luence the results.

e measured value shall not exceed 75 % of the LOWER EXPLOSIVE LIMIT of 'thé REFRIGERA
specified in Table 103, and shall not exceed 50 % of the LOWER EXPLOSIVE LIMIT of t
FRIGERANT as specified in Table 103 for a period exceeding 5 min.

bstitution of an inert gas for leak test purposes is permitted if it\can be demonstrated th
b molecular mass of an inert gas matches that of the FLAMMABLE ‘REFRIGERANT in question.

.7.104.4 Scratch test for protected-cooling REFRIGERATING SYSTEMS

ACCESSIBLE surfaces of the protected-cooling REFRIGERATING SYSTEM, including ACCESSIS

rfaces in intimate contact with the protected-coglidg REFRIGERATING SYSTEM, are scratch
ing the TOOL the tip of which is shown in Figure103.
e TooL is applied using the following parameters:
force at right angles to the surface t@ be tested.............c..ccovvviiiiiiiieiiiiiinaann., 35N +3
force parallel to the surface to befésted...........cccovvivvivviiiineiniinaann, not exceeding 250
e TooL is drawn across the surface to be tested at a rate of approximately 1 mm/s.

e surface to be tested (syscratched at three different positions in a direction at right ang
the axis of the channel and at three different positions on the channel in a direction para
it. In the latter case;\the length of the scratch shall be approximately 50 mm.

e scratches shall not cross each other.

e appropriate parts of the REFRIGERATING EQUIPMENT shall withstand the test of 11.7.1
th the test pressure reduced by 50 %.
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Dimensions in millimetres
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Figure 103 — Scratching TooL tip details

11(.7.104.5 Unprotected-cooling-REFRIGERATING SYSTEMS

RE[FRIGERATING EQUIPMENT withLan unprotected-coeling REFRIGERATING SYSTEM is that where|at
least one part of the-coolngREFRIGERATING SYSTEM is placed inside an OPERATOR ACCESSIBLE
cojmpartment or that which_does not comply with 11.7.104.2.

Fgr REFRIGERATING(EQUIPMENT with an unprotected-eoeeling REFRIGERATING SYSTEM and which
uses FLAMMABLE REFRIGERANT, any electrical component located inside the OPERATPR
AJCESSIBLE compartment, which during NORMAL CONDITION or SINGLE FAULT CONDITIDN
prpduces arcs-or sparks, and luminaries, shall be tested and found at least to comply with the
requirements of Annex AA for group IIA gases or for the REFRIGERANT used.

THis{requirement does not apply to

— non-self-resetting protective devices necessary for compliance with 4.4, nor to

— intentionally weak parts that become permanently open-circuited during the tests of 4.4,
even if they produce arcs or sparks during operation.

REFRIGERANT leakage into OPERATOR ACCESSIBLE compartments shall not result in an
explosive atmosphere outside the OPERATOR ACCESSIBLE compartments in areas where
electrical components that produce arcs and sparks during NORMAL-©PERATHON CONDITION oOr
ABNORMAL OPERATION AS A RESULT OF THE REFRIGERANT LEAKAGE, or luminaries, are mounted,
when doors or lids remain closed or when opening or closing doors or lids, unless these
components have been tested and found at-least a minimum to comply with Annex AA for
group llIA gases or for the REFRIGERANT used.

This requirement does not apply to
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non-self-resetting protective devices necessary for compliance with 4.4, nor to

intentionally weak parts that become permanently open-circuited during the tests of 4.4,

even if they produce arcs or sparks during operation.

Separate components such as thermostats which contain less than 0,5 g of flammable gas are
not considered to cause a fire or explosion HAZARD in the event of a leakage from the

co

mponent itself.

Other types of protection for electrical apparatus for potentially explosive atmospheres

Co

vered by IEC 60079 (all parts) are also acceptable
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anging of a lamp is not considered a potential explosion HAZARD, because the door-orltid
en during this operation.

mpliance is checked by inspection, by the appropriate tests of IEC 60079-15.2010 and
p following test.

e tests contained in Annex AA—may can be carried out using the stoichiomet|
ncentration of the REFRIGERANT used. However, it is not necegsSary to test—apparat
uipment which has been independently tested and found to comply with Annex AA usi
b gas specified for group lIA-reed-not-be-tested.

b specified in 11.7.104.7.

e test is performed in a draught-free location with the REFRIGERATING EQUIPMENT switch
[ or operated under-conditions—of NORMAL-opetration CONDITION at RATED voltage, whichey
es the more unfavourable result.

ring a test in which the REFRIGERATING'EQUIPMENT is operated, gas injection is started at {
me time as the-appliance equipment3s first switched on.

e test is performed twice and(is repeated a third time if one of the first tests gives md
hn 40 % of the LOWER EXPLOSIVE LIMIT.

rough an appropriate ‘otifice, 80 % of the nominal REFRIGERANT charge + 1,5g, in f
pour state, is injecfed ‘into an OPERATOR ACCESSIBLE compartment in a time not exceedi
min. The orifice(is'then closed. The injection shall be as close as possible to the centre
b back wall of the compartment at a distance from the top of the compartment approximatsé
ual to onecthird of the height of the compartment. Thirty minutes after the injection
mpleted, the' door or lid is opened at a uniform rate in a time between 2 s and 4 s, to
gle of 90°) or to the maximum possible, whichever is less.

pspective of the requirement given in IEC 60079-15:2010; 5.1, surface temperature limj
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r-applances equipment having more than one door or lid, the most unfavourable sequen

or

For—appliances equipment fitted with fan motors the test is performed with the most

un

favourable combination of motor operation.

The concentration of leaked REFRIGERANT is measured every 30 s from the beginning of the
test, at positions as close as possible to electrical components. However, it is not measured

at

the positions of

non-self-resetting protective devices necessary for compliance with 4.4, nor to

intentionally weak parts that become permanently open-circuited during the tests of 4.4,

even if they produce arcs or sparks during operation.
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e concentration values are recorded until they tend to go down.

The measured value shall not exceed 75 % of the LOWER EXPLOSIVE LIMIT of the REFRIGERANT
as specified in Table 103, and shall not exceed 50 % of the LOWER EXPLOSIVE LIMIT of the

RE

FRIGERANT as specified in Table 103 for a period exceeding 5 min.

The above test is repeated except that the door or lid is subjected to an open/close sequence
at a uniform rate in a time of between 2 s and 4 s, the door or lid being opened to an angle of

90

° or to the maximum possible, whichever is less, and closed during the sequence.
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.7.104.6 Stagnation of leaked FLAMMABLE REFRIGERANT

FRIGERATING EQUIPMENT which uses FLAMMABLE REFRIGERANT shall be constructed<so th

tside the OPERATOR ACCESSIBLE compartment where components producingarcs or spar
luminaires are mounted.

is requirement does not apply to areas where

non-self-resetting protective devices necessary for compliance with"4.4 or

intentionally weak parts that become permanently open circuitéd during the test of 4.4

parate components such as thermostats that contain-less than 0,5 g of flammable gas 3

Cs and sparks during NORMAL-eperatien"CONDITION and which are mounted in the are
der consideration, have been tested_and found at least to comply with the requirements
nex AA for group Il A gases or for the REFRIGERANT used.

b specified in 11.7.104.7.

mospheres covered-by IEC 60079 (all parts) are also acceptable.

e test is performed in a draught-free location with the-appliance equipment switched off
erated under NORMAL—eperation CONDITION at RATED voltage, whichever gives the md
favourable‘result when an ignition source is present.

ring-a test in which the equipment is operated, gas injection is started at the same time

pspective of the requirements.given in IEC 60079-15:2010, 5.1, surface temperature limj

at

ked REFRIGERANT will not stagnate and thus cause a fire or explosion HAZARD”in arefas

ks

re
nt

as

th

p equipment is first switched on

A quantity equal to 50 % of the REFRIGERANT charge + 1,5 g is injected into the considered
area.

Injection is to be at a constant rate over a period of 1 h and is to be at the point of closest
approach of

to

pipe-work joints in external parts of the-coeling REFRIGERANT circuit,
the gaskets of semi-hermetic MOTOR-COMPRESSORS,

the electrical component under consideration. Any direct injection shall be avoided.
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Welded telescopic joints of the MOTOR-COMPRESSOR, the welding of the pipes through the
compressor housing and the welding of the fusite are not considered to be pipework joints.

The concentration of leaked REFRIGERANT as close as possible to the electrical component is
measured continuously from the beginning of the test until it starts to decrease.

The measured value shall not exceed 75 % of the LOWER EXPLOSIVE LIMIT of the REFRIGERANT
as specified in Table 103, and shall not exceed 50 % of the LOWER EXPLOSIVE LIMIT of the
REFRIGERANT as specified in Table 103 for a period exceeding 5 min.

11.7.104.7 Surface temperature limits

Tgmperatures on surfaces that-may can be exposed to leakage of FLAMMABLE REFRIGERA

shiall not exceed the ignition temperature of the REFRIGERANT as specified inNT-able 103,

reduced by 100 K.

Caompliance is checked by measuring the appropriate surface temperatures during the tests
splecified in Clause 10 and 4.4.

Tegmperatures of

— | non-self-resetting protective devices that operate during the tests specified in 4.4 or
— | intentionally weak parts that become permanently oper=Circuited during the tests specifi

in 4.4

are not measured during those tests specified in 4.4 that cause these devices to operate.

Table 103 — REFRIGERANT-flammability parameters

REFRIGERANT REFRIGERANT name REFRIGERANT REFRIGERANT auto- REFRIGERANT
number formula ignition LOWER EXPLOSIVE

temperature LIMIT

ac bcde

°C % VIV
R50 Methane CH, 645 4,9
R170 Ethane CH,;CH,4 515 3.1
R290 Propane CH,CH,CH,4 470 1,7
R600 n-Butane CH;CH,CH,CH, 365 1,5
R600a Isobutane CH(CH,),4 460 1,8
R1150 Ethene CH, = CH, 425 3,1
R1270 Propylene CH, = CHCH, 455 2,3

2| Values for other FLAMMABLE REFRIGERANTS can be obtained from IEC TR 60079-20 and IEC 60079-20-1.

Values for other FLAMMABLE REFRIGERANTS can be obtained from IEC TR 60079-20 and ISO 5149-1.

¢ |EC TR 60079-20 is the reference document. ISO 5149 can be used if the required data is not contained in

IEC TR 60079-20.
Concentration of REFRIGERANT in dry air.

In some documents, the term "flammability limit" is used for "LOWER EXPLOSIVE LIMIT".
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11.7.104.8 Transport temperature test
11.7.104.8.1 General

Pressures developed from SOAKED TEMPERATURE CONDITIONS resulting from the temperatures
the REFRIGERATING EQUIPMENT is exposed to during transport shall not cause a HAZARD.

These pressures are used as one input for determining PS (11.7.101) and are derived by test
(see-below 11.7.104.8.2, 11.7.104.8.3 or 11.7.104.8.4, as applicable) or from the saturated
REFRIGERANT pressures at a transport ambient temperature of 55 °C for normal transport or
7€ fortramsportundertropicatconditions:

Fdgr pressures in parts protected by a pressure relief device, the test pressure shall not
exiceed 0,9 times the setting of that device during transport.

Fdr a REFRIGERATING SYSTEM that uses FLAMMABLE REFRIGERANTS, the transport ambignt
temperature shall be 70 °C.

Canformity is checked by inspection of the RATINGS of the compenénts exposed to this
pressure and, if a HAZARD could arise, by the tests of 11.7.102. If there is any doubt as to the
salturated vapour pressure of the REFRIGERANT in use, then the test'pressure shall be derived
byl one of the following tests: 11.7.104.8.2, 11.7.104.8.3 or 11.74104.8.4, as applicable.

11.7.104.8.2 Transport temperature test method 1
THe steps for this method are:

a)| calculate the total volume of the REFRIGERATING SYSTEM in question;
b)| calculate the charge-to-volume ratio for thé-design charge;

c)| take a charging cylinder of known volume and charge it to give the same volume-to-mass
ratio as the system to be simulated;

d)| place the cylinder with a pressure gauge or transducer in a controlled ambignt
temperature defined by the storage and/or transport ambient temperature and allow the
cylinder to soak;

e)| record the maximum-pressure and use this value as the test pressure for the
REFRIGERATING SYSTEM.

11(.7.104.8.3 Transport temperature test method 2
THe steps for thissmethod are:

a)| measuré{the pressure of the REFRIGERATING SYSTEM under SOAKED TEMPERATURE
CONDHKHON;

b)| use_an evacuated cylinder and heat it up to the SOAKED TEMPERATURE CONDITION;

C) r'h:zrgp the r-ylindpr with the same REERIGERANT used in the REERIGERATING SYSTEM under

SOAKED TEMPERATURE CONDITION until it has the same pressure as the REFRIGERATING
SYSTEM in SOAKED TEMPERATURE CONDITION;

d) place the cylinder with a pressure gauge or transducer in a controlled ambient
temperature defined by the storage and/or transport ambient temperature and allow the
cylinder to soak;

e) record the maximum pressure and use this value as the test pressure for the
REFRIGERATING SYSTEM.
11.7.104.8.4 Transport temperature test method 3

FLAMMABLE REFRIGERANTS are assumed to be ideal gases. Calculate the pressure at transport
and storage conditions by using the ideal gas law, based on the pressure and temperature in
SOAKED TEMPERATURE CONDITION.
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12 Protection against radiation, including laser sources, and against sonic and

Th

ultrasonic pressure

is clause of Part 1 is applicable.

13 Protection against liberated gases and substances, explosion and implosion

Th

is clause of Part 1 is applicable.

141 Components and subassemblies

Th

Ad

Ad

14.101 Components and subassembly requirements for REFRIGERATING EQUIPMENT

Cq
re
wi

Cd

Th

16

Th

16.

R4

R4

Th

ing

is clause of Part 1 is applicable, except as follows:
dition:
d the following new subclause:

mponents and piping that are part of the REFRIGERATING,SYSTEM shall comply with t
ated standards or requirements as indicated in Annex CC or be evaluated-te in accordan
h the pressure RATING requirements of this document (41.7.102).

nformity is checked by inspection or as specified.in"11.7.102, as applicable.

Protection by-safety interlocks

is clause of Part 1 is applicable.

HAzARDS resulting from.application
is clause of Part 1 is applicable except as follows:

1 REASONABLY FORESEEABLE MISUSE

placement:
place the\text-in—16-1 as follows:

e equipment shall comply with the requirements of this document during NORMAL US

Ea

luding mistakes, lapse, slips or use of-an equipment or system in a way not intended by t

he

manufacturer, but which can result from readily predictable human behaviour. Such acts to

co

nsider would include well-meant optimization or readily available shortcuts.

No HAZARD shall arise in NORMAL USE or SINGLE FAULT CONDITION, through readily available
adjustments, knobs, or other software-based or hardware-based controls set in a way not

int

ended, or not described in the instructions.

Reckless use, unqualified use or use outside the specifications—specified set by t
manufacturer is not considered as part of this document. Similarly, intended acts or intended
omission of an act by the OPERATOR of equipment as a result of conduct that is beyond any
reasonable means of RISK control by the manufacturer are similarly excluded from the scope

of

this document.

he
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Other possible cases of REASONABLY FORESEEABLE MISUSE that are not addressed by specific
requirements in this document shall be addressed by RISK assessment (see Clause 17).

Addition:
Add the following new subclause:

16.101 Slip HAZARD

Where a slip HAZARD remains, appropriate means which enable the OPERATORS to maintain
their stability shall be fitted (for example handholds that are fixed relative to-the—uger
OAERATOR) and the equipment shall be permanently marked with symbol 103 rof’ Table|1,
warning of slippery surface and against the HAZARD of falling. The symbol shal‘\be placed pn
the¢ door or on the inside wall of the equipment, where it is clearly visible for.the OPERATPR
during NORMAL USE.

Canformity is checked by inspection.

17 RISK assessment

THis clause of Part 1 is applicable.
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Annexes

The annexes of Part 1 are applicable, except as follows:
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Annex G
(informative)

Leakage and rupture from fluids under pressure

Thlefanoseer ol conlieable srrenot on follonie

Adqdition:

Add the following new second paragraph:

Fdr fluidic pressure systems incorporating a REFRIGERANT the requirements of~14.7 of this
document apply.
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Annex L
(informative)

Index of defined terms

Addition:

Adqd the following new defined terms:

Tdrm Definitign
ABINORMAL OPERATION ..ttt e et ettt et et et e e e e e et e e e e e ensaeneeeeinsaeneneeeneneee N T, 3.1p7
[o7@ 1N 1= NS 110 1 S ) IDu 3.112
CONTROLLED TEMPERATURE ...ttt et ettt e e e ee e e st NG e 3.1p9
FLAMMABLE REFRIGERANT ... .eittiei ittt e e et e eeee e eneeeeeeeneneneneeenenenene sl e 3.1Pp3
HIGH PRESSURE CUT=0UT 1iiitiiiiiieiieeeeeee et eeeeeeeaneeneeineeneeneaneeneenneenrees et tneeneineennerneennenns 3.1p4
L L= (0@ 1 N 3.1p4
[0 =] e ST 3.1110
LOWER EXPLOSIVE LIMIT et e e 3.1110
MAXIMUM ALLOWABLE PRESSURE ...viiiiiiiieiieeieeeeeeee e e e e e e e 3.1P5
MQAQTOR-COMPRESSOR .. .etiiiiieiieiieeeeeineeneenneeneenneen e ettt ettt ettt et et e et et eeae e ateaneannens 3.111
=S T S T 3.1Pp5
1= S ST =1 SV N S N O 3.1p8
REFRIGERATING EQUIPMENT ..uvtiniieeeeeee s e et et e ettt et ettt e ae e eeas 3.1p1
REFRIGERATING SY STEM uiuiittititieeee e s e et et e e et e e e e e et et e e e e e et e e e e e e e et e e e e ee et ea e e e aeeaenanenens 3.1p2
SOAKED TEMPERATURE CONDITION L.t ettt aeet ettt ee et e e et e e e e e e e e e e e ea e e e e e e eneaeae e e aneaenansn 3.1Pp6
Addition:

Add the following rnew annexes:
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Annex AA
(normative)

Non-sparking "n" electrical-apparatus device

19

The numbering of the following clauses and subclauses corresponds to the clause and
subclause numbers of IEC 60079-15:2010. The clauses and subclauses are applicable except

as

modified hereafter.

11

Th
11

17

Th

19

TH
ar

19.

Re

Se

equipment, then 22.5.1 and(22.5.2 are not applicable. However, after the tests of 4.4,

ing
ex|

19

Re

Th

Supplementary requirements for non-sparking luminaires

is clause of IEC 60079-15:2010 is applicable,with the exception of the following,subclaus
.2.4.1,11.2.4.5,11.2.5, 11.2.6, 11.2.7, 11.3.4, 11.3.5, 11.3.6 and 11.4.

Supplementary requirements for enclosed-break devices ahd non-incendive

components producing arcs, sparks or hot surfaces

is clause of IEC 60079-15:2010 is applicable.

Supplementary requirements for sealed devices producing arcs, sparks or
hot surfaces

is clause of IEC 60079-15:2010 is applicable, ‘€xcept for subclauses 19.1 and 19.6, whi
b replaced as follows:

1 Non-metallic materials

placement:

als are tested-using in accofdance with 22.5. However, if the device is tested in t

pection shall reveal no,)damage of the encapsulation, such as cracks in the resin
posure of encapsulated parts that could impair the type of protection.

.6 Type tests

placement;

e typectests described in 22.5 shall be performed where relevant.

20

he
an
or

—Supplementary requirements for restricted-breathing enclosures protecting
apparatus devices producing arcs, sparks or hot surfaces

This clause of IEC 60079-15:2010 is applicable.
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Annex BB
(informative)

HAzARDS associated with REFRIGERATING SYSTEMS and REFRIGERANTS

These HAZARDS are associated essentially with the physical and chemical characteristics of
REFRIGERANTS as well as with the pressures and temperatures occurring in refrigeration cycles.

Inadequate precautions-may can result in:

e [component rupture or explosion, with RISK of projectiles;

e |escape of REFRIGERANT with the RISK of environmental damage or toxicity due-to\a fracture,
a leakage caused by bad design, incorrect operation, and inadequate mainténance, repdir,
charging or disposal,

e [burning or combustion of the escaping REFRIGERANT with consequent RISK of fire includipg
the RISK of toxic products of combustion from non-FLAMMABLE REFRIGERANTS.

REFRIGERANTS, their mixtures and combinations with oils, water of“other materials, which gre
present in the REFRIGERATING SYSTEM, whether intended or unintended, affect the internal
sufrrounding materials chemically and physically for example due'to pressure and temperatdre.
THey can, if they have detrimental properties, endafger persons, property and the
environment directly or indirectly due to global long term “effects (ozone depletion potentigl,
glpbal warming potential) when escaping from the REFRIGERATING SYSTEM.

HAzARDS due to the states of pressure and_temperature in REFRIGERATING SYSTEMS gre
e§entially due to the simultaneous presence of the liquid and vapour phases. Furthermofe,

the state of the REFRIGERANT and the stresses.that it exerts on the various components do not
depend solely on the processes and functions inside the plant, but also on external factors.

THe following HAZARDS are worthy of Qote:

a)| from the direct effect of extrefne temperature, for example:
— brittleness of materials at low temperatures;

— freezing of enclosedlliquid (water, brine or similar);

— thermal stresses;

— changes of-volume due to temperature changes;

— injurious\effects to persons caused by low temperatures;
— touehable hot surfaces;

b)| fronikexcessive pressure due to, for example:

</ /increase in the pressure of condensation, caused by inadequate cooling or the p

ol
Ot

artjial
=

nrocoiran Af nan AnanAAneAaIA NacAc A AN A~ A latiAan AF orlioiid nee
PTresStr C— OO CoR G CoaorC—JasCo Ot Ctur oot Ot ASANEEA A= 1A~ Y =

— increase in the pressure of saturated vapour due to excessive external heating, for
example of a liquid cooler, or when defrosting an air cooler or high ambient
temperature when the plant is at a standstill;

— expansion of liquid REFRIGERANT in a closed space without the presence of vapour,
caused by a rise in external temperature;

— fire;
c) from the direct effect of the liquid phase, for example:
— excessive charge or flooding of equipment;

— presence of liquid in compressors, caused by syphoning, or condensation in the
compressor;
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liquid hammer in piping;
loss of lubrication due to dilution of oil;
condensation-induced shock;

IEC 61010-2-011:2019 RLV © IEC 2019

d) from the escape of REFRIGERANTS, for example:
— fire;
— explosion;
— toxicity including products of combustion;
——causticeffects;
— freezing of skin;
— asphyxiation;
— panic;
— depletion of the ozone layer;
— global warming;
e)| from the moving parts of machinery, for example:
— injuries;
— hearing loss from excessive noise;
— damage due to vibration.
Atiention is drawn to HAzZARDS common to all compression systems, such as excessive

temperature at discharge,

re
th

Cca

G4
as|

or

liquid slugging (REFRIGERANT getting into the compressor's oil
servoir reducing the lubrication or creating a frothy, incompressible mixture which coyld
bn get sucked into the piston), erroneous operation and reduction in mechanical strength
used by corrosion, erosion, thermal stress, liquid hammer or vibration.

rrosion-however-should-have Specialconsideration should be given to corrosion, howeyer,
conditions peculiar to REFRIGERATING\SYSTEMS arise due to alternate frosting and defrostihg
the covering of equipment by insul@tion.
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Annex CC
(informative)

Safety requirements for components and piping

CC.1 Overview

piping are defined differently for geographical regions depending on the classification_oft

pressure vessels in question.

Fdr Europe, the sealed system components—may can be considered pressufe, vessels
acicordance with the Pressure Equipment Directive (PED)-97/23/EC-depending-an 2014/68/H
acfcording to the classification in Table CC.1 and Table CC.2. If the components or piping 3
classified as a Category Il or higher pressure vessel according to ‘the PED then t

V

requirements of Table CC.3 shall apply including the use of a Notified Body to the PED.

Far North America, the component requirements of Clause CC.2 apply.

Table CC.1 — Parameters of pressure vessels according to EN 14276-1

in
FU

re
he

. PS XV Category/
Fluid Nature Ps (bar) * as (bar x L) article
if and and and and then
Not submitted {o
< — —
<05 PED P
<1 - Art. 3.3°¢
<25 Art. 3.3°¢
> 0,5%nd < 200
> 1 > 25 and < 50 |
Gas > 50 and < 200 I
> 200 and <1 _ i
<1000
> 200 and i
<1000 > 1 <1000
Group 1 > 1000 v
> 1000 — — v
Not submitted {o
<05 PED ®
<1 — Art. 3.3°¢
B:5and—=<566
<200 Art. 3.3°¢
ipid d
Liquid > 0,5 and < 10 > 1 |
> 200
> 10 and < 500 I
> 500 <1 - I
> 500 > 1 — 11
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. a PS XV Category/
Fluid Nature PS (bar) V(L) (bar x L) article
if and and and and then

Not submitted to
=05 PED b
<1 - Art. 3.3 °¢
<50 Art. 3.3 ¢
> 0,5 and
<1000 > 1 > 50 and < 200 |
> 200 and I
<1000
Gas
<1 - I
> 1000 and
> 1000 and
<3000 1l
<3000
> 1
> 0,5and<4 > 1000 1l
Group 2 > 4 > 3000 v
> 3000 - - \%
Not submitted {o
< —_ —
<05 PED®
> 0,5and =10 — - Art. 3.3 °¢
> 10 and _ c
<1000 £,10 Art. 3.3
Liquid ¢ > 10 and
> < [
<1000 10 <10 000 Art. 3.3
> 10 and < 500 — > 10 000 |
> 1000 < 10 - |
>>500 > 10 > 10 000 I
1 bar = 0,1 Mpa.
PED = Pressure Equipment Directive 2014/68/EU.
Art. 3.3 = reference to artiete of the Pressure Equipment Directive 2014/68/EU.
Liquids are considered’ fo be fluids having a vapour pressure not more than 0,5 bar above normal
atmospheric pressure.(t 013 mbar).
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Table CC.2 — Parameters of pipping according to EN 14276-2

Fluid Nature PS (bar) @ DN PS x DN (bar) 2 | Category/article
if and and and and then
Not submitted to
< —_ —
0.5 PED b
<25 - Art. 3.3°¢
Gas > 25 and <100 <1000 |
075 000 and
> 100 and < 350 1
<3500
> 350 > 3500 I
Group 1 -
<05 _ _ Not submitted {o
- PED P
<25 - Art. 3.3°¢
> 0,5
Liquid 9 - <2 000 Art. 3.3 °¢
> 0,5and <10 - |
> 2 000
> 10 and < 500 1]
> 25
> 500 - 1
Not submitted {o
< —_ —
<05 PED b
<32 - Art. 3.3°
— <1000 Art. 3.3°¢
> 1 000 and
Gas > 32 and < 100 |
> 0,5 <3500
> 3 500 and
> 100 and < 250 1
<5000
Group 2
> 250 > 5000 1l
Not submitted {o
< —_ —
<05 PED b
> 0,5and <10 — - Art. 3.3°
Liquid 9 - - <5000 Art. 3.3 ¢
- <200 — Art. 3.3°¢
> 10 and < 500 > 5000 |
> 200
> 500 - 1]
2 | 1 bar= 0,1 Mpa.
b LPED = Prossure-EquipmentDiresctive-2014/68/EU-

¢ Art. 3.3 = reference to article of the Pressure Equipment Directive 2014/68/EU.

4 Liquids are considered to be fluids having a vapour pressure not more than 0,5 bar above normal atmospheric
pressure (1 013 mbar).
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Table CC.3 — Component and piping requirements

Component

Related standard and requirements

Heat exchangers:
— pipe coil without air (tube in tube)

EN 14276-1 or EN 13445 (all parts) if applicable
combined with 11.7.102 of this document

Plate heat exchangers

EN 14276-1 or EN 13445 (all parts) if applicable
combined with 11.7.102 of this document

Headers and coils with air as a secondary fluid

EN 14276-2 combined with a production leak tightness
test based on guidance from EN 1779

Receiver / accumulator / economiser

EN 14276-1 or EN 13445 (all parts) if applicable
combined with 11.7.102 of this document

Oil| separator

EN 14276-1 or EN 13445 (all parts) if applicable
combined with 11.7.102 of this document

Driler EN 14276-1 or EN 13445 (all parts) if applicahle
combined with 11.7.102 of this document

Filler EN 14276-1 or EN 13445 (all parts) if applicable
combined with 11.7.102 of this document

Muffler EN 14276-1 or EN 13445 (all parts))if applicable

combined with 11.7.102 of this document

Hefmetic positive displacement compressor

IEC 60335-2-34 or EN 12693

Semi-hermetic positive displacement compressor

IEC 60335-2-34 or EN 12693

Open positive displacement compressor

EN 12693

Noph positive displacement compressor

EN 14276-1 or EN 13445 (all parts) if applicable
combined with IEC60204-1

Pump
General requirements

EN 809 combingd with IEC 60204-1, and combined with
a production {eak-tightness test based on guidance fropm
EN 1779:1999'and the marking requirements from 5.1.2
of this doeument

Piging

EN 14276-2 or EN 13480

Piging joints
Pefmanent joints
Detachable joints

14

EN%14276-2 combined with a production leak tightnes
test based on guidance from EN 1779 and an evaluat{on
of the suitability of the joint for the pipe, piping material,
pressure, temperature and fluid

Flgxible piping

EN 1736

Valves

EN 12284

dafety valve

EN 13136 and EN ISO 4126-1 combined with a
production leak tightness test based on guidance fron
EN 1779

dafety switching devices for limiting the-pressure

EN 12263 combined with a production leak tightness
test based on guidance from EN 1779

ipolating valves EN 12284
hand operated valves EN 12284
alves with seal cap EN 12284

Bufsting disc

EN ISO 4126-2 and EN 13136 combined with a
production leak tightness test based on guidance fron
EN 1779

Fusible plug EN 13136 combined with a production leak tightness
test based on guidance from EN 1779 and marked with
the melting temperature and working pressure of the
fusible material

Liquid-level indicators EN 12178 combined with a production leak tightness

test based on guidance from EN 1779

Gauges

EN 837-1, EN 837-2 and EN 837-3 combined with a
production leak tightness test based on guidance from
EN 1779

Brazing and soldering materials

Soldering alloys shall not be used for REFRIGERANT-
containing purposes where strength is a factor. Brazing
alloys shall only be used when their compatibility with
refrigerators and lubricants has been proven by test or
experience

Welding materials

EN 14276-2
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CC.2 Components and subassemblies requirements for switches and controls

used in REFRIGERATING EQUIPMENT for North America

The minimum RATING for the number of operations for switches and controls used in a

REFRIGERATING SYSTEM shall be as follows:

—  QUICK fre@zZe SWItCNES ..o e 300
— manual and semi-automatic defrost sSwitChes.........ccooiiiiiiiiii i, 300
= dOOF SWITCRES .o 50 000
— | OO SWILCNES e e 3P0
— | thermostats which control a MOTOR-compressors COMPRESSOR ....c.uvuueeieenaenaanannaanas 1700 0p0
— | temperature limiters which control defrosting heaters ................cooii a7 100 0pO
— | MOTOR-COMPRESSOR starting relays ......cccoooveiiieiiiiiiieeeeeeeeeeeeeeeeee e LV 100 0pO
— | self-resetting thermal motor-protector for MOTOR-COMPRESSORS.........c.cc..heeteenneennnnn. 2 0po
NOTE 2 000 or the number of operations during the 15-day locked rotor test, whichever is the greater.
— | non-self-resetting thermal motor-protector for MOTOR-COMPRESSORSY. 7. c.uvvuiinieineeinaennnes 650
— | other automatic thermal motor-protectors except for fan motors\.y........coooviiiiiinnnn.. 2 0po
— | other manual reset thermal motor-protectors ........c.ooooei o N, 30
— | INterloCK deVICES ...cuiviiniiii e 100 0pO
Table CC.4 — Minimum wall thickness for_copper and steel tubing
Coppefr
Protected within
Outside diameter refrigerator Unprotected Steel
inches (mm) inches (mmnt) inches (mm) inches (mm)
1/4 (6,35) 0,024 5 (0,623) 0,026 5 (0,673) 0,025 (0,635)
5/16 (7,94) 0,024 5 (0,623) 0,026 5 (0,673) 0,025 (0,635)
3/8 (9,53) 0,024 5 (0,623) 0,026 5 (0,673) 0,025 (0,635)
1/2 (12,70) 0,024'5 (0,623) 0,028 5 (0,724) 0,025 (0,635)
5/8 (15,88) 0;0315 (0,799) 0,0315 (0,799) 0,032 (0,813)
3/4 (19,05) 0,0315 (0,799) 0,038 5 (0,978) 0,032 (0,813)
7/8 (22,23) 0,041 0 (1,041) 0,041 0 (1,041) 0,046 (1,168)
1 (25740) 0,046 0 (1,168) 0,046 0 (1,168) - -
1-1/8 (28,58) 0,046 0 (1,168) 0,046 0 (1,168) 0,046 (1,168)
1-1/4 (31,75) 0,050 5 (1,283) 0,050 5 (1,283) 0,046 (1,168)
1-3(8 (34,93) 0,050 5 (1,283) 0,050 5 (1,283) - -
15472 (38,10) 0,055 5 (1,410) 0,055 5 (1,410) 0,062 (1,575)
1-5/8 (41,28) 0,055 5 (1,410) 0,055 5 (1,410) - -
2-1/8 (53,98) 0,064 0 (1,626) 0,064 0 (1,626) - -
2-5/8 (66,68) 0,074 0 (1,880) 0,074 0 (1,880) - -
{\rl]c_)rT(inal wall thickness of tubing will have to be greater than the thickness indicated to maintain the minimum wall
ICKNness.
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Annex DD
(informative)

Equipment containing FLAMMABLE REFRIGERANTS
— Information and marking requirements

DD.1 Marking, installation and operating instructions (SB6)

19

DIL.1.1 General

NG
uti
theg

DP.1.2 Marking

W

equivalent, shall be

(U

DID.1.3 OPERATOR markings

IID
Ty

TH
OH

(]

DID.1.4 Service markings

Fa

machine compartment. For a remote CONDENSING UNIT, the following markings shall be locat

by

TE  For the US, additional marking and informational requirements exist for REFRIGERATING EQUIPMENT wh
ises FLAMMABLE REFRIGERANTS. The source document reference, UL 471, Annex SB6, is included“in-brackets
end of each subclause.

hen a FLAMMABLE REFRIGERANT is used, the markings as outlined in DD.1.3 to DD.1.6, or {

a) in letters no less than 6,4 mm (1/4 inch) high, and
b) permanently marked on the REFRIGERATING EQUIPMENT(in the indicated locations.

| 471 10" Edition, Annex SB6.1.1 revised November 17, 2014)

bing".

ERATOR.

| 471 10" Edition, Annex SB6.1.2.tevised June 28, 2013)

r self-contained REFRIGERATING EQUIPMENT, the following markings shall be located near t

near the inter-eennecting REFRIGERANT tubing connections and-by the nameplate:

a) "DANGER - Risk Of Fire Or Explosion. FLAMMABLE REFRIGERANT Used. To

b) "CAUTION — Risk Of Fire Or Explosion. FLAMMABLE REFRIGERANT Used. Consult Rep
Manual/Owner's Guide Before Attempting To Install Or Service This Equipment.

Repaired Only By Trained Service Personnel. Do Not Puncture REFRIGERANT Tubing"|

ch
at

he

ANGER - RiIsk Of Fire Or Explosion. FLAMMABLE REFRIGERANT Used. Do Not Upge
Me¢chanical Devices To Defrost REFRIGERATING EQUIPMENT. Do Not Puncture REFRIGERA

NT

is marking shall be provided on or_near any evaporators that can be contacted by the-uder

he
ed

Be

air
All

Safety Precautions Must be Followed™.

(UL 471 10t Edition, Annex SB6.1.3 revised November 30, 2012)

DD.1.5 Disposal

"CAUTION — Risk Of Fire Or Explosion. Dispose Of Properly In Accordance With Federal Or

Lo

cal Regulations. FLAMMABLE REFRIGERANT Used".

This marking shall be provided on the exterior of the REFRIGERATING EQUIPMENT.

(UL 471 10" Edition, Annex SB6 released November 24, 2010)
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DD.1.6 Exposed tubing

"CAUTION — Risk Of Fire Or Explosion Due To Puncture Of REFRIGERANT Tubing. Follow
Handling Instructions Carefully. FLAMMABLE REFRIGERANT Used".

This marking shall be provided near all exposed REFRIGERANT tubing.

(UL 471 10" Edition, Annex SB6 released November 24, 2010)

DD.1.7 Accessing the REFRIGERANT circuit

Re
s€
18
an
Md
cd

(U

frigeration tubing or other devices through which the REFRIGERANT is intended_ to

5. This colour shall be present at all places where service puncturing or otherwise, creati

DD.1.8 Symbol for warning of flammable materials

Th

e marking in item DD.1.4 a) shall also contain symbol 102 of Table 1 for warning

flammable materials.

Th

e colour and format of the symbol shall be exactly the same as shown. The perpendicu

helight of the triangle shall be at least 15 mm (9/16 jn)<

(U

| 471 10t Edition, Annex SB6.1.7 revised June 28, 2018)

DDP.1.9 Equipment containing a remote ©CONDENSING UNIT

Fd

r equipment containing a remote CONDENSING UNIT, the following marking shall be locat

nelar the tubing intended for the connection of the field supplied REFRIGERANT tubing:

IIC
ag

(U

AUTION — This equipment is’ intended for use with FLAMMABLE REFRIGERANT. Install

| 471 10" Edition, Annex.SB6 released November 24, 2010)

DD.1.10 REFRIGERATING EQUIPMENT intended for laboratory use

RE
be

llT

FRIGERATING-EQUIPMENT intended for laboratory use that contains an A3 REFRIGERANT sh
marked:

his-palit equipment is intended for use in commercial, industrial, or institutional occupanci

as

defined in the Safety Standard for Refrigeration Systems, ANSI/ASHRAE 15".

rviced shall be painted, coloured, or labelled red, Pantone® Matching System (PMS) No

be

ng

opening in the REFRIGERANT circuit might be expected. In the case of a process . tube or] a
TOR-COMPRESSOR, the colour mark shall extend at least 2,5 cm (1 inch) from-the MOTQR-
MPRESSOR.

| 471 10th Edition, Annex SB6.1.6 revised November 17, 2014)

of

ar

in

cordance with the FLAMMABLE REFRIGERANT requirements specified in the ANSI/ASHRAE 15".

jall

p

(UL 471 10th Edition, Annex SB6.1.9 added November 30, 2012)

DD.2 Installation and operating instructions

DD.2.1 Handling and moving

Installation and operating instructions shall be provided with cautionary statements
concerning the handling, moving, and use of the REFRIGERATING EQUIPMENT to avoid either

da

maging the REFRIGERANT tubing, or increasing the RisSK of a leak.

(UL 471 10! Edition, Annex SB6 released November 24, 2010)
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DD.2.2 Packaging markings

The shipping carton of REFRIGERATING EQUIPMENT that employs a FLAMMABLE REFRIGERANT
shall be marked:

"Caution — Risk Of Fire Or Explosion due to FLAMMABLE REFRIGERANT Used. Follow Handling
Instructions Carefully in Compliance with U.S. Government Regulations".

The warning marking of symbol 102 of Table 1 shall also appear on the shipping carton.

(UL 471 10t Edition, Annex SB6.2.2 revised November 17, 2014)
DD.2.3 Replacement components and servicing

THe installation and operating instructions shall indicate that component parts shall pe
replaced with like components and that servicing shall be done by the.manufacturef's
authorised personnel, so as to minimize the RISK of possible ignition due to.incorrect parts|or
improper service.

DID.2.4 Installation instructions for equipment containing a remote CONDENSING UNIT

In| addition to the above, the installation instructions for equipment containing a remqte
CONDENSING UNIT shall contain the following:

a) Information for spaces where pipes containing FLAMMABLE REFRIGERANT are allowed,
including statements that (1) the pipe work shall be protected from physical damape
and, (2) compliance with the installation requirements of ANSI/ASHRAE 15 shall pe
observed.

b) The minimum necessary room volume per REFRIGERATING SYSTEM charge allowed. Sge
Table DD.1. This may be in the form of a table indicating minimum room volume ger
REFRIGERANT charge amount, but shall not reference a formula.

c) Information for handling, installation, cleaning, servicing and disposal of REFRIGERANT.

d) A warning that the equipment shall not be installed in a room with continuously
operating open flame or ignition sources.
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Table DD.1 — Quantity of Group A2/A3 REFRIGERANT per occupied space

REFRIGERANT Chemical name Formula Quantity of REFRIGERANT per occupied space ?
number
Ib/1 000 ft3 parts per g/m3
million by
volume
R142b 1-Chloro-1,1,- CH,CCIF, 3,7 14 000 60
Difluoroethane
R152a 1,1,- CH,CHF, 1,2 7 000 20
Difluoroethan
R1{7© Ettrame CH;CH; 0,50 82400 80
R2P0 Propane CyHg 0,50 4 400 8,0
R6p0 Butane C,Hyp 0,51 3400 8y2
R6D0A 2-Methyl CH(CH,), 0,51 3400 8,2
propane
(Isobutane)
R1[150 Ethene C,H, 0,38 5200 6,0
(Ethylene)
R1R70 Propene CyHg 0,37 3400 5,9

(Propylene)

NQTE Listed equipment for use in laboratories with more than 100 ft? (9,3.m2)"of space per person is exen|pt
from this limit provided the equipment is installed in accordance with the\listing and with the manufacturef's
insftallation instruction.

2 |Values for REFRIGERANTS are from ANSI/ASHRAE 15-2013, Table 1.
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flammable gases and vapours, relating to the use of electrical apparatus

IEC 60079-20-1, Explosive atmospheres — Part 20-1: Material characteristics for gas aphd
vapour classification — Test methods and data?

IE[C 60204-1, Safety of machinery — Electrical equipment of machines — Part 1. General
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IELC 61010-2-020, Safety requirements for electrical equipment for measurement, control, apd
laboratory use — Part 2-020: Particular requirements for labd@ratory centrifuges

ISP 817, Refrigerants — Designation and safety classification

ISP 4126-1, Safety devices for protection against excessive pressure — Part 1: Safety valveg
ISP 4126-2, Safety devices for protection-against excessive pressure — Part 2: Bursting disc
séaffety devices

ISP 5149 (all parts), Refrigerating\'systems and heat pumps — Safety and environmenfal
requirements
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C3$A C22.2 No. 120-13, Refrigeration Equipment
EN-3F8-1-2008Refrigerant-condensirg-systems—and-heat-pumps—Safety-and-environmental
requirements. Basic requirements, definitions, classification and selection criteria

EN 378-1:2008/AMD2:20125

1 withdrawn publication.

2 Withdrawn publication.

3 An updated edition is available.

4 An updated edition is available.

5 Updated editions of the EN 378 series are available.
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EN 378-2:2008, Refrigerant-condensing systems and heat pumps — Safety and environmental
requirements — Part 2: Design, construction, testing, marking and documentation
EN 378-2:2008/AMD2:2012

EN 378-3:2008, Refrigerating systems and heat pumps - Safety and environmental
requirements. Installation site and personal protection
EN 378-3:2008/AMD1:2012

EN 378-4:2008, Refrigerating systems and heat pumps - Safety and environmental
requirements. Operation, maintenance, repair and recovery
EN 378-4:2008/AMD1:2012

EN 809:1998, Pumps and pump units for liquids — Common safety requirements

EN 1736:2000, Refrigerating systems and heat pumps — Flexible pipe elements, vibratipn
is¢lators and expansion joints — Requirements, design and installation®

EN 1779:1999, Non-destructive testing — Leak testing — Criteria for method and technique
seflection

EN 12263:1998, Refrigerating systems and heat pumps — Safety switching devices for limiting
the pressure — Requirements and tests

EN 12284:2003, Refrigerating systems and heat pumps(~*Valves — Requirements, testing apd
marking

EN 12693:2006, Refrigerating systems and>heat pumps - Safety and environmental
requirements — Positive displacement refrigeFant compressors’

D

EN 13136:2001, Refrigerating systems.and heat pumps — Pressure relief devices and thgir
asisociated piping — Methods for calculation8

EN 13445-1:2002, Unfired pressure vessels — Part 1: General®
EN 13445-2:2002, Unfired pressure vessels — Part 2: Materials
EN 13445-3:2002, Unfired pressure vessels — Part 3: Design

EN 13445-4:2002;, Unfired pressure vessels — Part 4: Fabrication

EN 13445:5:2002, Unfired pressure vessels — Part 5: Inspection and testing

EN18445-6:2002, Unfired pressure vessels — Part 6: Requirements for the design apd
fabrication of pressSure VESSEIS arna pressure parts constructed fronT Spheroidal grapiite cast
iron

EN 13445-8:2006, Unfired pressure vessels — Part 8: Additional requirements for pressure
vessels of aluminium and aluminium alloys

6 An updated edition is available.
7 An updated edition is available.
8 An updated edition is available.

9 Updated editions of the EN 13445 series are available.
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EN 14276-1:2006, Pressure equipment for refrigerating systems and heat pumps — Part 1:
Vessels — General requirements

EN 14276-2:2007, Pressure equipment for refrigerating systems and heat pumps — Part 2:
Piping — General requirements

UL 471:2010, Commercial refrigerators and freezers, 10th Edition, Annex SB6
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2-011: Particular requirements for REFRIGERATING EQUIPMENT

19

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatignycompris
all national electrotechnical committees (IEC National Committees). The object of IEC__is, to prom
international co-operation on all questions concerning standardization in the electrical and e)ectronic fields.
this end and in addition to other activities, IEC publishes International Standards, Technical Specificatio
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter)referred to as "I
Publication(s)"). Their preparation is entrusted to technical committees; any IEC Natiomal Committee interes
in the subject dealt with may participate in this preparatory work. International, .governmental and n
governmental organizations liaising with the IEC also participate in this preparation/IEC collaborates clos|
with the International Organization for Standardization (ISO) in accordance with conditions determined
agreement between the two organizations.

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

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are madeé to ensure that the technical content of |

ng
pte
To
hs,
EC
ed
bn-
ely
by

hal
all

hal
EC

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

misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatigns
transparently to the maximum extent possible in, their national and regional publications. Any divergerice
between any IEC Publication and the corresponding‘national or regional publication shall be clearly indicateq in

the latter.

IEC itself does not provide any attestation of ‘eonformity. Independent certification bodies provide confornjity
assessment services and, in some areas,-access to |IEC marks of conformity. IEC is not responsible for any

services carried out by independent certification bodies.

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

No liability shall attach to IEC or(its ‘directors, employees, servants or agents including individual experts gnd
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any naturé whatsoever, whether direct or indirect, or for costs (including legal fees) gnd

expenses arising out of ,the”publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

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

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subjec
patent rights LIEC shall not be held responsible for identifying any or all such patent rights.

ernatiohal Standard IEC 61010-2-011 has been prepared by IEC technical committee 6
fety.of measuring, control and laboratory equipment.

FC

is

of

6:

It has the status of a group safety publication in accordance with IEC Guide 104.

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

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

ed

a)

ition:

alignment with changes introduced by Amendment 1 of IEC 61010-1:2010;

b) introduction of new defined terms or modified terms to align with Part 2-012 and other
source documents. Editorial changes to use small capitals only for defined terms. Note the
difference of defined term ABNORMAL OPERATION (3.107) in 4.3.2.101 and abnormal

operation in 11.7.104.3 and 11.7.104.5;
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c)

d)

e)
f)

g)
h)

THe text of this International Standard is based on the following documents:
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clarifications for cooling tests in 4.4.2.10;

changes pertaining to the accurate employment of the following terms: temperature,
operating temperature, application temperature, CONTROLLED TEMPERATURE, room ambient
and ambient temperature;

use of defined term REFRIGERATING SYSTEM to replace cooling system;

move text of 4.4.2.101 to 4.3.2.101, since the purpose of ABNORMAL OPERATION, as defined,
is to simulate failure of the ambient conditions of 1.4.1 but not of the SINGLE FAULT
CONDITION of the equipment;

use of the term equinment to replace unit_apparatus _annliance where annlicable:
l L L 7 L) 7 L) 7 Ll } T

in 5.1.2 dd) Ps for high and low sides for each REFRIGERANT stage are required only Under
NORMAL CONDITION;

use of defined term NORMAL CONDITION to replace normal operation;
use of defined term OPERATOR to replace user.

CbhV Report on voting
66/676/CDV 66/683/RVC

FUll information on the voting for the approval of this Intepnational Standard can be found|in

the report on voting indicated in the above table.

THis document has been drafted in accordance with-tHe ISO/IEC Directives, Part 2.

A
re
fo

list of all parts of the IEC 61010 series, published under the general title Saféty
uirements for electrical equipment for measurement, control, and laboratory use, can pe
ind on the IEC website.

THis Part 2-011 is to be used in comjunction with the latest edition of IEC 61010-1. It was

eS|
re

tablished on the basis of the third edition (2010) and its Amendment 1 (2016), hereinafier
erred to as Part 1.

THis Part 2-011 supplements or modifies the corresponding clauses in IEC 61010-1 so as|to

convert that publication into the IEC standard: Particular requirements for REFRIGERATING
EQUIPMENT.
Where a particular subclause of Part 1 is not mentioned in this Part 2-011, that subclause

applies as far>as is reasonable. Where this Part 2-011 states "addition", "modification”,
replacement’, or "deletion", the relevant requirement, test specification, or note in Parf 1

sh

1)

2)

ould beradapted accordingly.

this”standard:

the following print types are used:

— requirements and definitions: in roman type;
— NOTES: in smaller roman type,

— conformity and tests: in italic type;

— terms used throughout this standard which have been defined in Clause 3: SMALL
ROMAN CAPITALS.

subclauses, figures, tables and notes which are additional to those in Part 1 are numbered
starting from 101. Additional annexes are lettered starting from AA and additional list
items are lettered from aa).


https://iecnorm.com/api/?name=f3f024a0cdaa12c8cd169b3d7520ff11

-6 — IEC 61010-2-011:2019 © |IEC 2019

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

-

at it contains colours which are considered to be useful for the “corred
nderstanding of its contents. Users should therefore print this document using a
olour printer.

:FPORTANT — The 'colour inside’' logo on the cover page of this publication indicatejs
t

(2]
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INTRODUCTION

This Part 2-011, along with Part 2-010 and Part 2-012, taken together, address the specific
HAZARDS associated with the heating and cooling of materials by equipment and are organized

as

follows:

IEC 61010-2-010 | Specifically addresses the HAZARDS associated with equipment

incorporating heating systems.

—

FC 6TUTU-Z2-0711 opecitically addresses (he HAZARDS assoclated Wwith equipmer
incorporating REFRIGERATING SYSTEMS.

FC 61010-2-012 | Specifically addresses the HAZARDS associated with ,equipment
incorporating both heating and REFRIGERATING SYSTEMS.that interagt
with each other such that the combined heating and, REFRIGERATING
SYSTEM yield additional or more severe HAZARDS forithe two systemis
than if treated separately. It also addresses the HAZARDS associated
with the treatment of materials by other factors like irradiation,
excessive humidity, CO, and mechanical movement.

Guiidance for the application of the correct Part 2 standard(s)

W
or

hen the equipment includes only a material heating system, and no REFRIGERATING SYSTEM
other environmental factors apply, then Part 2500 applies without needing Part 2-011 |or

Pa
m

rt 2-012. Similarly, when the equipment includes only a REFRIGERATING SYSTEM, and pho
terial heating system or other environmentalyfactors apply, then Part 2-011 applies withqut

neleding Part 2-010 or Part 2-012. Howevergwhen the equipment incorporates both a materjal

helating system, and a REFRIGERATING SYSTEM or the materials being treated in the intend
application introduce significant heat into the REFRIGERATING SYSTEM, a determination shol
be made as to whether the interaction between the two systems will generate additional
more severe HAZARDS than if “the systems were evaluated separately (CONTROLL
TEMPERATURE, see flow chart of-Figure 102 for selection process). If the interaction of t
helating and cooling functions  yields no additional or more severe HAZARDS then bd
P4rt 2-010 and Part 2-014™apply for their respective functions. Conversely, if additional
more severe HAZARDS result from the combining of the heating and cooling functions, or if t

ed
Id
or
ED
he
th
or
he

equipment incorporates, additional material treatment factors, then Part 2-012 applies, but not
P3art 2-010 or Part 2-011.

What HAZARDS:-are applicable for a REFRIGERATING SYSTEM?

THe typical” HAZARDS for a REFRIGERATING SYSTEM (see Figure 101) consisting of a MOTQR-
CQMPRESSOR, a condenser, an expansion device and an evaporator include but are not
Iirr||ited to:

The excess of temperature of the low-pressure side (return temperature) to the MOTOR-
COMPRESSOR is higher than admissible. A MOTOR-COMPRESSOR incorporates a REFRIGERANT
cooled motor and it should be established that the maximum temperatures of low-pressure
side under least favourable condition do not exceed the insulation RATINGS within the
motor.

The excess of pressure of the low-pressure side at the inlet to the MOTOR-COMPRESSOR is
higher than admissible. The housing of the MOTOR-COMPRESSOR is exposed to this
pressure and so the design RATING of the MOTOR-COMPRESSOR housing should
accommodate the worst-case pressures whilst providing the correct safety margin for a
pressure vessel.

The excess of temperature of the high-pressure side to the condenser is higher than
admissible. The temperatures of the high-pressure side under the most unfavourable
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conditions can present a temperature HAZARD if the OPERATOR is exposed, or an electrical
HAZARD if insulation is degraded.

The excess of pressure of the high-pressure side to the condenser is higher than
admissible. The REFRIGERANT components downstream of the MOTOR-COMPRESSOR up to
the expansion device are exposed to this pressure and so the design RATING of these
components should accommodate the worst case pressures whilst providing the correct
safety margin for a pressure vessel.

The maximum CONTROLLED TEMPERATURES where the heat is being extracted from, may
impact the maximum temperature of the low-pressure side to the MOTOR-COMPRESSOR as

wall ac nracaont o tamnaratiiea LAZza0N0 if tha Ao ATAR 1o avinncad Ar an alactrical Lia =24 RD
W e pre S et ter p e ratutr e A ST O Tt e O E AT O EX P O S E o O et e ALSA

if insulation is degraded. Whether this CONTROLLED TEMPERATURE is derived from)\ pn
integral heating function of the device or from the heat dissipated from the material\beihg
cooled, the impact under worst-case conditions should be evaluated.

The current draw of the equipment should be established when including the worst-caEe
running conditions of the REFRIGERATING SYSTEM including any defrost cycles that m

apply.

e worst-case conditions should be determined for the equipment and will include both the
st favourable NORMAL USE conditions as well as the most unfavourable testing results under
GLE FAULT CONDITIONS.

Maximum temperature

and pressure at Condenser
high-pressure side
~
-~
Motor- .
compressor Expansion
device
Evaporator
~ <
-~ ™~
Application
under SOAKED
Maximum temperature TEMPERATURE
and pressure at CONDITIONS
low-pressure side
< >
™~ -~

IEC

Figure-101 — Schema of a REFRIGERATING SYSTEM incorporating a condenser
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The selection process is illustrated in the following flow chart (see Figure 102).

Which Part 2 standard applies for equipment
under the scope of IEC 61010 that incorporates
heating and/or cooling?

Additional material treatment factors may
include irradiation, excessive humidity, CO,,
salt mist and chemicals etc.

Does the equipment
incorporate additional material
treatment factors?

Part 2-012 applies NO

alone

oes the equipment include a
REFRIGERATING SYSTEM?

\ 4

Part 2-010 applies
alone

Part 2-011 applies
alone

Does the equipment include
the heating of materials?

The CONTROLLED TEMPERATURE could
be derived from the resultant heat
of the material being treated or an
integral heating function

Does the CONTROLLED
TEMPERATURE adversely impaci
e REFRIGERATING SYSTEMZ

Both Part 2-010 and
Part 2-011 apply

Part 2-012 applies
alone

The equipment shall be evaluated
to ensure the HAZARDS from the
CONTROLLED TEMPERATURE have
been mitigated

The equipment may take
measures to reliably mitigate the
impact of the CONTROLLED

TEMPERATURE

Figure 102 — Flow chart illustrating the selection process

EC
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2-011: Particular requirements for REFRIGERATING EQUIPMENT

Scope and object

Th

R4
R4

Th
a)
wh
se
SY]

Th

usied per stage of a REFRIGERATING SYSTEM. Additional requirements beyond the current sco
this document apply if a REFRIGERANT charge of FLAMMABLE REFRIGERANT exceeds this
amount.

of

Ad

Ad

NG
lab

It
Pa

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

.1 Equipment included in scope

placement:

place the second paragraph by the following:

to c) of electrical equipment and their accessories, wherever;they are intended to be uss
enever that equipment incorporates REFRIGERATING SYSTEMS as an integral part of,
parate from, the equipment and the equipment is in direct control of the REFRIGERATI
STEM.

is document details all the requirements when_dpyto 150 g of FLAMMABLE REFRIGERANT 4

dition:
d the following text after the last paragraph:

TE 101 Examples for REFRIGERATING EQUIPMENT include, but are not limited to, laboratory equipment such
oratory refrigerators, freezers, refrigerated display cabinets.

is possible that all‘or ‘part of the equipment falls within the scope of one or more oth
rt 2 standards of 1EC 61010 as well as within the scope of this standard. In that case, t

re
int
w

co
S€

S
in

quirements of those other Part 2 standards will also apply. In particular, if equipment
ended to be'used as a centrifuge, the requirements of IEC 61010-2-020 apply. Howev
en the eqQuipment incorporates a refrigerating system and a heating function where t
mbination) of the two introduces additional or more severe HAZARDS than if treat
parately, then it is possible that IEC 61010-2-012 is applicable instead of this Part 2-011.

is Part 2 of IEC 61010 specifies particular safety requiremefts for the following types

d,
or
NG

re
pe

as

er
he
S
Br,
he
ed

the Introduction.

1.1.2 Equipment excluded from scope

Addition:

Add the following new item after item j):

or

equipment incorporating:

aa) a transcritical REFRIGERANT SYSTEM (system that uses CO,) or a system that uses

ammonia (NHj3) as the REFRIGERANT.
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1.2 Object
1.2.1 Aspects included in scope

Replacement:
Replace the first paragraph by the following:

The object of this document is to ensure that the design and methods of construction of
REFRIGERATING EQUIPMENT provide adequate protection for OPERATORS, bystanders, trained
service personnel, and the surrounding area against the specific HAZARDS that relate [to
REFRIGERATING SYSTEMS.

Addition:

Add the following note after the existing note:

NQTE 101 A list of HAZARDS typically associated with REFRIGERATING SYSTEMS and REFRIGERANTS is included
Anphex BB.

n

2 | Normative references

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

Add the following references to the list:

IEC 60079-15:2010, Explosive atmospheres — Part 15: Equipment protection by type |of
protection "n"

IEC 60335-2-34:2012, Household ~and similar electrical appliances — Safety — Part 2-34:
P3articular requirements for moter-compressors
IEC 60335-2-34:2012/AMD1:2015
IEC 60335-2-34:2012/AMD2:2017

ISP 7010, Graphical . symbols - Safety colours and safety signs - Registered safety signs

3| Terms and.definitions

This clause-of Part 1 is applicable, except as follows:

Addition:

Add the following new terms and definitions:

3.101

REFRIGERATING EQUIPMENT

test, measurement, control or laboratory equipment that incorporates a REFRIGERATING SYSTEM
either as an integral part of or separate from the equipment

3.102

REFRIGERATING SYSTEM

combination of interconnected REFRIGERANT-containing parts constituting one closed
REFRIGERANT circuit in which the REFRIGERANT is circulated for the purpose of extracting and
rejecting heat
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[SOURCE: ISO 5149-1:2014, 3.1.9, modified — The term in brackets "(heat pump)", the words
"(heating and cooling)", and the note to entry, have been omitted.]

3.103
FLAMMABLE REFRIGERANT

REFRIGERANT with a flammability classification of group 2 or 3 in accordance with 1ISO 5149-1
and ISO 817

Note 1 to entry: For REFRIGERANT blends which have more than one flammability classification, either the most
unfavourable classification is taken for the purpose of this definition or the blend itself is evaluated for flammability
in gccordance wWith ISO 817+

3.104

HFCcO

HIGH PRESSURE CUT-OUT

pressure-actuated device that is designed to stop the operation of the pressurecgenerator

Note 1 to entry: This note applies to the French language only.

3.105

MAXIMUM ALLOWABLE PRESSURE
PS
maximum pressure for which the equipment is designed, as specified by the manufacturer

Note 1 to entry: This note applies to the French language only.

[SDURCE: ISO 5149-1:2014, 3.3.3]

3.106

SQAKED TEMPERATURE CONDITION
environmental temperature condition whengall the temperatures in the equipment under tgst
(EJT) equal to £2 °C of the test ambientstemperature

Nofe 1 to entry: This note applies to the Freneh language only.

3.107
Aa‘NORMAL OPERATION

operation of a REFRIGERATING EQUIPMENT with a limited RATED ambient temperature range|in
ambient temperature conditions outside that limitation but within the temperature limits |of
1.4.1

3.108
REFRIGERANT
fluid used~for heat transfer in a REFRIGERATING SYSTEM, which absorbs heat at a Ipw
terperature and a low pressure of the fluid and rejects heat at a higher temperature and a
higher(pressure of the fluid, usually involving changes of state of the fluid

[SOURCE: TSU 5T49-T:20714, 3.7.9, modiiied — The note has been removed.]

3.109

CONTROLLED TEMPERATURE

temperature where the evaporator is located and to which the low-pressure side of the
equipment is exposed, as a result of heat transfer either by active heating or from the
application system or specimen

Note 1 to entry: For heat pump systems, where a four-way valve is used to shift between heating and cooling, the
function of the condenser and evaporator is exchanged.
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3.110

LOWER EXPLOSIVE LIMIT

LEL

concentration of flammable gas or vapour in air, below which an explosive gas atmosphere
will not be formed

Note 1 to entry: This note applies to the French language only.

[SOURCE: IEC 60050-426:2008, 426-02-09]

3.11

MQTOR-COMPRESSOR
refrigerating subassembly consisting of the mechanical mechanism of the compressof.and the
motor, both of which are enclosed in the same sealed housing, with no external shaft sea|s,
and with the motor operating in a REFRIGERANT atmosphere with or without oil

Nofe 1 to entry: The housing may be permanently sealed, such as by welding or brazing' (hermetic MOTQR-
COMPRESSOR), or may be sealed by gasketted joints (semi-hermetic MOTOR-COMPRESSOR). A TERMINAL box| a
TERMINAL boxcover, and other electrical components or an electronic control system maybe included.

[SOPURCE: IEC 60335-2-34:2012, 3.101, modified — "appliance"\has been replaced py
"r¢frigerating subassembly" and note 2 has been removed.]

—

3.112

CQNDENSING UNIT
specific refrigerating subassembly combination for a gitén REFRIGERANT, consisting of one|or
more MOTOR-COMPRESSORS, condensers, liquid receivers (when required) and the regulafly
fufnished accessories

[SPURCE: I1SO 5149-1:2014, 3.4.5, modified¥— The definition has been adapted for the
splecific case of refrigerating equipment.]

4| Tests
This clause of Part 1 is applicable, except as follows:

4.3 Reference test conditions
4.3.1 Environmental conditions

Addition:

Add the following text after item d):

Sipce’ the temperatures, pressures and current draws for a REFRIGERATING SYSTEM dre
sighifieanty—tmpacted—by—ambienttemperatures—in—anon-tnrear—way—tnear—extrapotation of
test data is not possible. Therefore tests to establish temperatures, pressures, and current
draws of a REFRIGERATING SYSTEM shall be conducted under the following environmental
conditions:

aa) an ambient temperature of 40 °C;
bb) a relative humidity not exceeding the limits of 1.4.1 d).
If the equipment is RATED by the manufacturer to operate in extended environmental

conditions as defined by 1.4.2 or a more restricted environment condition in accordance with
1.4.1, note 2, then these conditions will define the settings for 4.3.1 aa) or 4.3.1 bb).
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When the REFRIGERATING SYSTEM is water cooled, the temperature of the water supply shall be
the maximum as specified by the manufacturer (see 5.4.3) with the worst case water pressure

as

specified by the manufacturer.

If a restricted environment condition in accordance with 1.4.1, note 2, is employed then the
test of 4.3.2.101 applies.

4.3.2 State of equipment

4.3.2.1 General

Ad

Ad

W
RH
all

dition:
d the following text after the first paragraph:

hen measuring temperatures, pressures and current draws of equipment.incorporating
FRIGERATING SYSTEM the tests shall be started from a SOAKED TEMPERATURE CONDITION wh
pressures have fully equalized. Tests at the extremes of the input-voltage (10 %) sh

start under these voltage conditions and achieve a stable state but.néed not start from

SQ

Ad

Ad

4,

Fa
ad|
fai

H4
10
TH
co

AKED TEMPERATURE CONDITION. Safety protective devices shall not'eperate during this test
dition:
d the following new subclause:

8.2.101 ABNORMAL OPERATION to simulate the failure of the controlled environment

r REFRIGERATING EQUIPMENT intended to operate in a restricted environment and tested
cordance with 4.3.1 this additional test of ABNORMAL OPERATION shall apply to simulate t
lure of the controlled environment in the-ifstallation.

e test environment is then ‘inecreased to the limits from 1.4.1 for normal environmen
nditions (40 °C, up to 50% RH) and the equipment is allowed to stabilize, and t

maximum temperatures and\pressures are recorded. The operation of protective devices

pe
pr

rmitted during this test:-f steady state conditions are not possible due to the operation
btective devices theh.the maximum values recorded for this test shall be either:

the maximumtemperatures and pressures at the point of operation of non-resettable

during this_test; or
the maximum temperatures and pressures achieved after the cycling of auto-resetti

develop higher maximum values.

en
all

in
he

ving determined the worst case test condition for the temperature and pressure tests under
.4.1 the equipment is run under-these conditions until a steady state has been achieved

fal
he
is
of

or

manually resettable devices. The manually resettable device does not need to be reget

ng

pratective devices. Cycling shall continue until it is clear that successive cycles will not

4.4.2 Application of fault conditions

4.4.2.10 Cooling

Replacement:

Replace the text with the following:

For cooling not associated with the cooling of the REFRIGERATING SYSTEM:

a)
b)

air-holes with filters shall be closed;
forced cooling by motor-driven fans shall be stopped;


https://iecnorm.com/api/?name=f3f024a0cdaa12c8cd169b3d7520ff11

IEC 61010-2-011:2019 © |IEC 2019 - 15 —

c) cooling by circulation of water or other coolant shall be stopped.
For cooling associated with the cooling of the REFRIGERATING SYSTEM:

d) Condenser fan stall test — for an air cooled REFRIGERATING SYSTEM

Each condenser fan shall be stalled one at a time unless a single fault could disable all
condenser fans simultaneously, or with the condenser airflow restricted, whichever is the
worst case, until maximum stabilized pressure is attained or until representative maximum
temperatures are attained under cycling load. The temperatures and pressures shall be
monitored at short intervals throughout the test for the pressures to ensure that peak
pressures are captured. This test Is conducied at an ambient temperature of 2o "C T 3, ¢.

e)| Condenser water failure test — for a water cooled REFRIGERATING SYSTEM

The REFRIGERATING SYSTEM shall be operated with the condensing water shut off,“or wjth
the condensing water restricted whichever is the worst case, until maximum. stabilizpd
temperatures are attained or until representative maximum temperatures jare attainpd
under cycling load. The temperatures and pressures shall be monitored ‘at ‘short intervals
throughout the test for the pressures to ensure that peak pressures are~captured. This test
is conducted at an ambient temperature of 25 °C + 3 °C.

If B manual reset HPCO is relied upon to limit the peak pressure during tests d) or e), then it
shiall be reset manually within 6 s of operation for 10 cycles.

If an automatic reset HPCO is relied upon to limit the peak pressure during tests d) or e), then
it [shall be permitted to cycle automatically until it "‘¢an be demonstrated that pegak
temperatures and pressures have been achieved.

If |t can be demonstrated that an HPCO will operate during tests d) or €), the manufacturer cgn
elect to waive this test, but will set the pPs for the\high and low side of the MOTOR-COMPRESSDR
to|the RATING of the HPCO.

Fgr equipment with both air-cooled and water-cooled condensers, only one can be faulted at a
time unless the customer is permitted;to run either the air-cooled or water-cooled condenger
(tHe design incorporates a redundant*cooling option for the condenser).

Fqr a cascade REFRIGERATING'SYSTEM, if a heat exchanger from the first stage system acts s
a [condenser to the second stage system, then the manufacturer can elect to run each
cojndenser stage individually under the tests of d) or e) accordingly. In this case, disabling the
first stage system is_considered to simulate the second stage running under a test conditipn
of|d) or e).

Addition:

Add the<fellowing new subclause:

4.4.2.101 _Uncontrolled cooling test

Temperature controllers shall be overridden to produce uncontrolled cooling. This applies
regardless of whether the controller controls the temperature of the equipment, heat transfer
medium or material being processed.

4.4.3.1 General
Addition:

Add the following paragraph after the first paragraph:
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Owing to the time it can take to achieve stable conditions for a REFRIGERATING SYSTEM, the
duration of single fault tests can be longer than 4 h unless it is clear that stable conditions
have been maintained for at least 1 h.

5

Th

Marking and documentation

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

5.1.2 Identification

Ad

Ad

ag
bb

CC|

NG

stgndard, for example ANSI/ASHRAE 34.

dd

NQg
5.
R4

Re

Cq
ch
of
th

dition:
d the following new items after the note following item b):

) the total mass of REFRIGERANT for each separate REFRIGERANT circuit;
) for a single component REFRIGERANT, at least one of the following:
— the chemical name,
— the chemical formula,
— the REFRIGERANT number,
for a blended REFRIGERANT, at least one of the following:
— the chemical name and nominal proportion of each’of its components,
— the chemical formula and nominal proportion of each of its components,
— the REFRIGERANT number and nominal preportion of each of its components,
— the REFRIGERANT number of the REFRIGERANT blend,

TE 101 REFRIGERANT numbers are quoted in aceordance with 1ISO 817 or other REFRIGERANT classificat

)  MAXIMUM ALLOWABLE PRESSURE (PS) under NORMAL CONDITION, high- and low-pressy
sides for each REFRIGERANT stage.

TE 102 The collation of the test resuls that define PS is detailed in 11.7.101.
.3 MAINS supply

placement:
place the conformity statement as follows:

nformity-Js checked by inspection and by measurement of the power or input current
eck the’marking of 5.1.3 ¢). The measurement is made with the equipment in the conditi
maximum power consumption, but to exclude any initial inrush current, it is not made uf
b Current has stabilized (usually after 1 min). Transients are ignored. For REFRIGERATI

to
on
ntil
NG

E

st

UPMENT tha imnact of gvirgamag ambignt famnagratiirae and thg intgraction of anv dgofrd
AN S—HHO—HAPae—O—e6XtFee—aHpeAt—teperattros—aRa—tHeo—1HteacHoH—o6—aHy—a6+H<€

mode need to be evaluated in determining the condition of maximum power consumption.

Addition:

Add the following new symbols to Table 1:
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Table 1 — Symbols

Number Symbol Reference Description

ISO 7010-W010 Warning; low temperature/freezing conditions, frostbite

101 (2011-05) HAZARD (MOD)

1ISO 7010-W021

>

102 (2011-05) Warning; flammable material
ISO 7010-W011 . .
103 Warning; slippery surface
(2011-05)
ISO 7010-W024 . .
104 Warning; crushing of hands

(2011-05)

5.2 Warning markings

Replacement:

Ré¢place item a) by the following:

a)| the perpendicular height of the triangle forzall warning symbols shall be at least 15 mm.
The height of text shall be at least 1,8 mit, depending on the size of the equipment, the
legibility during NORMAL USE and the_space available for the symbol. Symbols and text
shall have clear contrast in colour with>the background.

Addition:
Add the following new paragraph before the conformity statement:

Warning markings or symbols for particular HAZARDS, which exist or develop only when
performing installationnor maintenance of the equipment, shall be marked and visible only
when executing this\ particular maintenance. For example, the marking of the type |of
FLAMMABLE REFRIGERANT and of the flammable insulation blowing gas, shall be visible when
gdining access\\to the MOTOR-COMPRESSORSs, and, in the case of equipment with a remqgte
REFRIGERANT JCONDENSING UNIT, the pipe connections. Symbol 102 of Table 1 shall be placed
on the nameplate of the equipment near the declaration of the REFRIGERANT type and charpe
information. It shall be visible after installation of the REFRIGERATING EQUIPMENT.

5.

Replacement:

Replace item d) by the following:
d) the information specified in 5.4.2 to 5.4.6, 5.4.101 and 5.4.102;
5.4.3 Equipment Installation

Replacement:

Replace the note with the following text:
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NOTE A statement in the documentation for the installation can be added to indicate that the safety of any system
incorporating the equipment is the responsibility of the assembler of the system.

Add the following new note:

NOTE 101 In the US, equipment containing FLAMMABLE REFRIGERANT is required to have additional instructions —
see informative Annex DD.

5.4.4 Equipment operation

Addition:

Add the following new item after 5.4.4 j):

ad) information to allow safe access during use, including identification of tripZand slip
HAZARDS (see also 7.3.101 and 16.101).

Addition:

Add the following new subclauses:

5.4

Fao

statement containing the substance of the following:

Th

onlly be made by the manufacturer's service personnel or similarly skilled person.

TH
CQ

Fa
sh

1.101 Additional instructions for equipment with a separate REFRIGERANT

CONDENSING UNIT and intended for connection to a-water supply

r equipment with a separate REFRIGERANT CONDENSING UNIT, the instructions shall includg a

e installation of the REFRIGERATING EQUIPMENT<and the REFRIGERANT CONDENSING UNIT shiall

e information provided with the REFRIGERATING EQUIPMENT with a separate REFRIGERANT

NDENSING UNIT shall include

information on the type of separate REFRIGERANT CONDENSING UNIT to which the cabinet
shall be connected;

an electrical diagram showing the electrical terminals for connections.

r equipment intended fer’connection to a water supply for cooling purposes, the instructions
all contain informatign ‘on the maximum permitted temperature and maximum and minimdm

pressure of the inlet-water consistent with safe operation of the equipment.

5.4.102 Additional instructions for equipment that uses FLAMMABLE REFRIGERANT

Fdr equipment that uses FLAMMABLE REFRIGERANT, the instructions shall include informatipn
pertainingto the handling, servicing and disposal of the equipment.
The—irstructions—for—equipment—which—uses—a—FEAMMABEEREFRIGERANT—shal—ihrelude—the

substance of the following warnings as necessary:

WARNING: Ensure all ventilation openings are not obstructed.

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

WARNING: Do not damage the refrigerant circuit.

For equipment which uses flammable insulation blowing gases, the instructions shall include
information regarding disposal of the equipment.

The instructions for split-systems that use a FLAMMABLE REFRIGERANT shall include the
substance of the following warning:
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e WARNING: In order to reduce flammability HAZARDS the installation of this equipment shall
only be carried out by a suitably qualified person.

6 Protection against electric shock
This clause of Part 1 is applicable, except as follows:

6.8.3.1 The a.c. voltage test

L £
R MTAUTITITCTTL.

Reéplace the first sentence of the first paragraph by the following text:

THe voltage tester shall be capable of maintaining the test voltage throughout the test with
15 % of the specified value.

n

7 | Protection against mechanical HAZARDS
This clause of Part 1 is applicable, except as follows:

7.3 Moving parts

Addition:
Add the following new subclause:

7.3.101 Door closure and locking mechanisms

Fgr door latching or locking devices withior without self-locking mechanisms, where carelgss
opleration can cause crushing HAZARDS:for hands or fingers, the symbol 104 of Table 1 shiall
be marked on the location or part:where the HAZARD can occur, warning of the motion |of
mechanical parts and against the-HAZARD of crushing.

Canformity is checked by inspection.

8 | Resistance to mechanical stresses

This clause of Rart' 1 is applicable.

9 | Protection against the spread of fire

This\clause of Part 1 is applicable, except as follows:

Addition:
Add the following new subclause:

9.5.101 Warning requirements for flammable liquids

If a FLAMMABLE REFRIGERANT, FLAMMABLE REFRIGERANT blends and/or flammable insulation
blowing gases are used, the equipment shall be marked with symbol 102 of Table 1.
Additional explanations for the warning symbol shall be detailed in the documentation for the
OPERATOR, service personnel and RESPONSIBLE BODY for final disposal of the equipment,
including warnings of the flammable materials and against HAZARDS of fire and/or explosion
(see 5.4.102).
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In other cases where flammable material is present in the equipment, symbol 102 can be used
as a warning marking.

10 Equipment temperature limits and resistance to heat

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

10.1 Surface temperature limits for protection against burns

Replacement:

Réplace the second paragraph by the following:

If

pasily touched heated surfaces are necessary for functional reasons, whethernbecause they

are intended to deliver heat or are hot because of proximity to heating:parts, they dre

permitted to exceed the values of Table 19 in NORMAL CONDITION and to. exceed 105 °C|in
SINGLE FAULT CONDITION, provided that they are recognizable as sueh by appearance |or
fupction or are marked with symbol 13 of Table 1 (see 5.2).

10.2 Temperatures of windings

Addition:

Add the following text and table below Table 20:

Canformity for MOTOR-COMPRESSORS is checked“by measurement as specified in 104

..2.101 in NORMAL CONDITION, and in the applicable SINGLE FAULT CONDITIONS of 4.4.2.10 apd

als$o in any other SINGLE FAULT CONDITIONS that_could cause a HAZARD as a result of excessive

temperature or pressure. The temperature limits for MOTOR-COMPRESSORS are defined in Talt
1Q1. The pressures are recorded for use%n11.7.2.

Far MOTOR-COMPRESSORS conforming with IEC 60335-2-34:201
IEC 60335-2-34:2012/AMD1:2015y and IEC 60335-2-34:2012/AMD2:2017 (including |
Arnnex AA), the temperature ofithe compressor housing and of the windings are not measuregd.
Fgr MOTOR-COMPRESSORS .not' conforming with these requirements, the temperature tgst

le

2!
ts
d

methods detailed in IEC(60335-2-34 shall be employed to measure the temperature of the

windings.
Table 101 — Maximum temperatures for MOTOR-COMPRESSORS
Part.of the MOTOR-COMPRESSOR Temperature (°C)
Windings ‘with
—| synthetic insulation 140
—| «Seelulosic insulation or the like 130
ousing 150

10.3 Other temperature measurements

Addition:

Add the following new item after 10.3 e):

aa) The temperature of components of the REFRIGERATING SYSTEM to establish maximum

pressures (see 11.7.101).
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10.4 Conduct of temperature tests
10.4.1 General

Replacement:

Replace the text with the following:

Maximum temperature is determined by measuring the temperature rise under reference test
conditions defined by 4.3.1 of this document. Linear extrapolation is not permitted. Unless a
pdrticular SINGLE FAULT CONDITION specifies otherwise, the manufacturer's instructions
concerning ventilation, cooling liquid, limits for intermittent use, etc., are followed. Any coolihg
liguid shall be at the highest RATED temperature. Operating pressures shall be monitéred and

regorded during all the temperature runs for use in the evaluation of PS.

Alternatively, temperature measurements are made at the least favourable ambig
tenperature within the RATED ambient temperature range of the equipment if.this represents
le$s favourable condition. Measures are taken to eliminate errors caused’ by the method
achieving the test ambient temperature (e.g. suitable baffling or ENCLOSURE if the test
conducted in an environmental testing TEST CHAMBER and the foreed air movements wol
cool the exterior of the equipment).

When measuring temperatures and pressures for REFRIGERATING EQUIPMENT the tests shall
started from a SOAKED TEMPERATURE CONDITION when all préssures have been fully equalize
Tgsts at the extremes of the input voltage (£10 %) shalf start under these voltage conditio
arld achieve a stable state but need not start fromy a soaked condition. Safety protect
delvices shall not operate during NORMAL CONDITION )tests. At the termination of the test, f
monitoring shall continue after the equipment _.js<switched off until the pressures from ea
RHFRIGERANT stage have equalized or clearly_ démonstrate that maximum values have be
reached.

Dygring NORMAL CONDITION tests, protective devices other than self-resetting thermal mot
prptectors for MOTOR-COMPRESSORS.shall not operate. When steady conditions have be
esftablished, thermal motor-protectors for MOTOR-COMPRESSORS shall not operate.

Addition:
Add the following newtsubclause:

10.101 Protection against cold surfaces

If the minimum surface temperature of easily touched cold surfaces exceeds the value
-30 °C, the)cold surface shall be marked with symbol 101 of Table 1 to warn the OPERAT
adainst-frostbite HAZARD.

nt
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11 Protection against HAZARDS from fluids and solid foreign objects
This clause of Part 1 is applicable, except as follows:

11.7 Fluid pressure and leakage

Addition:

Add the following new subclauses:
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11.7.101 Maximum pressure in a REFRIGERATING SYSTEM

The maximum pressure to which a part of the equipment can be subjected under NORMAL
CONDITION or SINGLE FAULT CONDITION shall not exceed the RATED maximum working pressure
for the part. The RATED maximum working pressure of a component is determined by either its
RATING (if certified to the component requirements of 14.101) or by design if the parts can
pass the tests of 11.7.102.

The MAXIMUM ALLOWABLE PRESSURE (PS) shall be determined by test or by applying the
saturated REFRIGERANT pressures at the minimum specified temperatures given in Table 102.
In[case of doubt, testing shall be performed. IT the stari-to-discharge pressure ol a pressyre
relief valve or the set pressure of a rupture member used in the sealed system is less thanithe
safturated vapour pressure derived from Table 102, it can be used to limit PS for that/system.
When saturated REFRIGERANT pressures are used to define PS, the manufacturer isCexempted
frgm recording the pressures during the normal and abnormal tests. The value~0fPS, when
determined by test, shall be considered to be the highest of the following:

[N

a)| the maximum pressure developed during the temperature runs as defined by 10.4.1;

b)| the maximum pressure developed during the cooling failure SINGLE |FAULT CONDITION tgst
defined by 4.4.2.10 d) or 4.4.2.10 e);

c)| the maximum pressure developed during the test of 4.3.2.101nif-applicable;
d)| the maximum pressure developed during the test of 11.7.40478.

NQTE 1 For each refrigeration stage the pressure system can be separated into two sections, i.e. the high- gnd
low-pressure side of each compressor, and the PS value can be different for each side of the pressure system.

NQTE 2 It is possible that equipment meeting the requirements,of 11.7 is not accepted as conforming to natiohal
requirements relating to high pressures. There are notes applied to the relevant requirements which detail the
mddification of these requirements in order to be accepted as evidence of conformity with national regulationg in
thg USA, in Canada, and in some other countries.

Table 102 — Minimum/témperature for determination
of saturated vapour pressure of REFRIGERANT

Ambient conditions <43 °C <55°C

High-pressure side with air cooled condenser 63 °C 67 °C

Maximum leaving wate

High-pressure side with water coebled condenser or water heat pump temperature + 8 K

High-pressure side with evaporative condenser 43 °C 55 °C

-

bw-pressure side with heat exchanger exposed to the outdoor ambient

43 °C 55 °C
gmperature

—

bw-pressure side ‘with heat exchanger exposed to the indoor ambient temperature 38 °C 38 °C

Liring operation. These temperatures are higher than the temperatures that would occur if the compressor hgd
een nanning and then turned off. For the low-pressure side, it is sufficient to base the calculation of pressure dn
the €xpected temperature of the compressor after it has been running and then turned off. These temperaturgs
afe'minimum temperatures and thus determine that the system will not be designed for a MAXIMUM ALLOWABLUE
PRESSURE (PS) lower than the REFRIGERANT saturated-vapour pressure corresponding to these minimum
temperatures.

L
N[OTE 1 FRorythe high-pressure side, the specified temperatures are considered the maximum which will occiir
d
b

NOTE 2 The use of specified temperatures does not always result in REFRIGERANT saturated-vapour pressure
within the system, for example a limited charge system or a system working at or above critical temperature,
CO, in particular.

NOTE 3 For zeotropic blends the MAXIMUM ALLOWABLE PRESSURE (PS) is the pressure at the bubble point.
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11.7.102 Leakage and rupture at high pressure
11.7.102.1 General

REFRIGERANT containing parts of a REFRIGERATING SYSTEM shall not cause a HAZARD through
rupture or leakage. The specific requirements for using FLAMMABLE REFRIGERANT or FLAMMABLE
REFRIGERANT blends are addressed in 11.7.104.

For components subject to the high-pressure side or low-pressure side of the REFRIGERATING
SYSTEM, the structural strength of the fluid containing parts shall comply with three times the
P$—as—defimed—im—++71t0+—for—the—tigh-pressure—side—or —tow=pressure—side—of —the
REFRIGERATING SYSTEM.

Canformity is checked by inspection of the RATINGS of the components exposed to this
pressure and, if a HAZARD could arise, by the following pressure test. Components that gre
celtified to the component requirements of 14.101 and are used within' their RATINGS
(component pressure rating = PS) are deemed to comply with this requirement\without test.

NQTE 1 For evidence of conformity with national regulations in the USA, in Canada, and in some other countrigs,
thg structural strength of components are identical but the design RATING of the component is different based|on
thg safety margin required in the national regulations. For example, in the USA the design RATING for a compongnt
complying with the ASME boiler code is 1/5 of the structural strength of the component.

NQTE 2 In conjunction with NOTE 1, the minimum structural strendth, RATING of REFRIGERANT contain|ng
components in the USA and Canada is five times the maximum pressure measured during normal pressure tepts
and three times the maximum pressure measured during abnormal\pressure tests. Note the fact of thgse
ceftification differences during selection of certified components~from North America based on the test|ng
comnducted in this document..

11.7.102.2 Pressure test

THhe pressure of the component or assembly(equipment under test (EUT)) is raised, by air|or
nan-hazardous gas or via a hydrostatic pre§Sure test, gradually to the specified test value apd
is |held at that value for 1 min. If the continuous CONTROLLED TEMPERATURE for the EUT is l¢gss
than or equal to 125 °C for copper or-aluminium, or 200 °C for steel, the test temperature|of
the EUT during this test shall be at\least 20 °C. If the continuous CONTROLLED TEMPERATURE
for the EUT exceeds 125 °C for cepper or aluminium, or 200 °C for steel, the test temperatyre
of|{the EUT during this test shallbe at least 150 °C for copper or aluminium and 260 °C for
stgel. For other materials or(higher temperatures, the effects of temperature on the matenal
fatigue characteristics shall,be evaluated.

The EUT is considered to have complied with the requirements of this test if it withstands the
pressure test without rupture. If the EUT does not comply, then an alternate method |to
dgdmonstrate compliance is to subject the EUT to the fatigue test detailed below.

11.7.102.3_)Fatigue test

If |the \continuous CONTROLLED TEMPERATURE of the EUT exceeds 125 °C for copper |or
alimiriium, or 200 °C for steel, the fatigue test temperature of the parts or assemblies that gre
at these temperatures, shall be at least 10 K above the continuous CONTROLLED TEMPERATURE.
Static test pressure shall be increased by the ratio of the allowable stress of the material at
ambient temperature to that at the highest continuous CONTROLLED TEMPERATURE. For other
materials, the effects of temperature on the fatigue characteristics shall be evaluated to
determine the test conditions.

Three test samples shall be filled with fluid and shall be connected to a pressure-driving
source. The pressure shall be raised and lowered between the upper and lower cyclic values
at a rate specified by the manufacturer for a total humber of 250 000 cycles. The entire
specified pressure excursion shall occur during each cycle.

The following test pressures shall be applied:
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For safety purposes, it is suggested that a non-compressible fluid be used.

For components at the low-pressure side, the PS for the low-pressure side shall be
applied for the first cycle. For components at the high-pressure side, the PS for the high-

pressure side shall be applied for the first cycle.
The pressure for the test cycles shall be as follows:

The upper pressure value shall not be less than 0,7 times the PS and the lower pressure

value shall not be greater than 0,2 times the PS.
For the final test cycle, the test pressure shall be increased to 1,4 times the PS (2 tim
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e component shall not rupture, burst or leak during this test.

strength pressure test at 2 times the PS is to be performed on three samples, other than f{
imples used for the fatigue test.

e component shall not rupture, burst or leak during this test.

.7.103 Leakage from low-pressure parts of the REFRIGERANT-circuit

r REFRIGERATING EQUIPMENT the requirements of 11.7.102 address the low-pressure leaka
aluation of the low-pressure side of the REFRIGERANT circuit.

REFRIGERANT
.7.104.1 General

is document addresses the requirements for REFRIGERATING EQUIPMENT which us
A\MMABLE REFRIGERANT when the amount of REFRIGERANT is limited to a maximum of 150 g

\MMABLE REFRIGERANT that exceeds;this amount, additional requirements shall apply.

TE 1 1SO 5149 or EN 378-1, EN 378-2, EN 378-3, and EN 378-4 are standards that address requirements
FRIGERATING SYSTEMS that utilize a quantity greater than 150 g of FLAMMABLE REFRIGERANT and can be u{
dentify what the additional requirements can be.

TE 2 It is possible that equipment containing FLAMMABLE REFRIGERANTS which complies with this docum
bs not meet the requirements for the US. See Annex DD for additional warning markings required for the US.

.7.104.2 Protected REFRIGERATING SYSTEM
FRIGERATING-EQUIPMENT with a protected REFRIGERATING SYSTEM is that:

without any part of the REFRIGERATING SYSTEM inside an OPERATOR access compartment;
where any part of the REFRIGERATING SYSTEM which is located inside an OPERATOR acce
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with at least two layers of metallic materials separating the REFRIGERANT from the
OPERATOR access compartment, each layer having a thickness of at least 0,1 mm. The
ENCLOSURE has no joints other than the bonded seams of the evaporator where the
bonded seam has a width of at least 6 mm;

where any part of the REFRIGERATING SYSTEM which is located inside an OPERATOR access
compartment has the REFRIGERANT contained in an ENCLOSURE which itself is contained
within a separate protective ENCLOSURE. If leakage from the containing ENCLOSURE occurs,
the leaked REFRIGERANT is contained within the protective ENCLOSURE and the
REFRIGERATING EQUIPMENT will not function as in NORMAL USE. The protective ENCLOSURE
shall also withstand the test of 11.7.102. No critical point in the protective ENCLOSURE shall
be located within the OPERATOR access compartment.

Separate compartments with a common air circuit are considered to be a single compartment.
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REFRIGERATING EQUIPMENT with a protected REFRIGERATING SYSTEM and which uses FLAMMABLE
REFRIGERANT shall be so constructed as to avoid any fire or explosion HAZARD in the event of
leakage of the REFRIGERANT from the REFRIGERATING SYSTEM.

Separate components such as thermostats which contain less than 0,5 g of FLAMMABLE
REFRIGERANT are not considered to cause a fire or explosion HAZARD in the event of a leakage
from the component itself.

For REFRIGERATING EQUIPMENT with a protected REFRIGERATING SYSTEM, no additional
requirements apply to electrical components located inside OPERATOR access compartments

Equipment with a protected REFRIGERATING SYSTEM which, when tested, is found not tocomply
with the requirements specified for a protected REFRIGERATING SYSTEM, can be considered s
having an unprotected REFRIGERATING SYSTEM if it is tested in accordance with 11.%,104.5 ahd
found to comply with the requirement for an unprotected REFRIGERATING SYSTEM:

Campliance is checked by inspection and by the tests of 11.7.104.3 and 177.104.4.

11.7.104.3 Leakage test for FLAMMABLE REFRIGERANT

Ciftical points are only considered to be the interconnecting. joints between parts of the

REFRIGERANT circuit, including the gasket of a semi-hermetic MOTOR-COMPRESSOR. Welded

teOI‘:ascopic joints of the MOTOR-COMPRESSOR, the welding of the pipes through the compresgor
[

hdusing and the welding of the hermetic glass-to-metal“seals (fusite) are not considergd
critical points.

Tq find the most critical point of the REFRIGERATING SYSTEM, it can be necessary to perfofm
more than one test.

THe method for simulating a leakage is t@\inject the REFRIGERANT vapour through a capillgry
tube at the critical point. The capillary\tube shall have a bore of 0,7 mm + 0,05 mm and a
length between 2 m and 3 m.

Care should be taken that the, installation of the capillary tube does not unduly influence the
repults of the test and that fareign material does not enter the capillary tube during insulatipn
orlassembly for test. It can be necessary to position the capillary tube before the equipment] is
ing$ulated.

Dyring this test the/REFRIGERATING EQUIPMENT is tested with doors and lids closed, and|is
switched off oroperated under NORMAL CONDITION at RATED voltage, whichever gives the mare
unfavourableyresult.

Dyring-atest in which the REFRIGERATING EQUIPMENT is operated, gas injection is started at the
sajme time as the equipment is first switched on.

The quantity of REFRIGERANT of the type indicated by the manufacturer to be injected is equal
to 80 % of the nominal charge of the REFRIGERANT +1,5 g or the maximum that can be injected
in 1 h, whichever is the smaller.

The quantity injected is taken from the vapour side of a gas bottle which shall contain enough
liquid REFRIGERANT to ensure that, at the end of the test, there is still liquid REFRIGERANT left in
the bottle.

If a blend can fractionate, the test is performed using the fraction that has the smallest value
of the LOWER EXPLOSIVE LIMIT.
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The gas bottle is kept at an ambient temperature of:

a)
b)

32 °C + 2 °C for leakage simulation on low-pressure-side circuits;

70 °C #+ 2 °C for leakage simulation on high-pressure-side circuits.

The quantity of gas injected should preferably be measured by weighing the bottle.

19

The concentration of leaked REFRIGERANT is measured at least every 30 s from the beginning
of the test and for at least 1 h after injection of the gas has stopped, inside and outside

OPERATOR ACCESSIBLE areas, as close as possible to electrical components which, duri
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RMAL CONDITION or abnormal operation, produce sparks or arcs.

e concentration is not measured close to

non-self-resetting protective devices necessary for compliance with single-fault testi
under 4.4 even if they produce arcs or sparks during operation,

intentionally weak parts that become permanently open-circuited duting the single fa
testing under 4.4 even if they produce arcs or sparks during operation,

electrical apparatus that has been tested and found to cemply with at least f
requirements in Annex AA.

e instruments used for monitoring gas concentrations (such as those which use infra-r
nsing techniques) should have a fast response, typically{2,s to 3 s and not unduly influen|
b result of the test.

gas chromatography is to be used, the gas sampling in confined areas should occur a
e not exceeding 2 ml every 30 s.

luence the results.

e measured value shall not exceed’75 % of the LOWER EXPLOSIVE LIMIT of the REFRIGERA
specified in Table 103, and shall not exceed 50 % of the LOWER EXPLOSIVE LIMIT of t
FRIGERANT as specified in Table 103 for a period exceeding 5 min.

bstitution of an inert gas for leak test purposes is permitted if it can be demonstrated th
b molecular mass ofian-inert gas matches that of the FLAMMABLE REFRIGERANT in question.

.7.104.4 Scratch test for protected REFRIGERATING SYSTEMS

ACCESSIBLE surfaces of the protected REFRIGERATING SYSTEM, including ACCESSIH
rfaces if intimate contact with the protected REFRIGERATING SYSTEM, are scratched using f
OL thectip of which is shown in Figure 103.
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e 70QL is appliprl ucing the fnllm/l/ing parameters:
force at right angles to the surface to be tested...............ccoevviiiiiiiiiiiiiiinaann, 35N +3
force parallel to the surface to be tested..............ccooevveiieiiiiiinicnn, not exceeding 250

The TOOL is drawn across the surface to be tested at a rate of approximately 1 mm/s.

N;
N.

The surface to be tested is scratched at three different positions in a direction at right angles
to the axis of the channel and at three different positions on the channel in a direction parallel

to

it. In the latter case, the length of the scratch shall be approximately 50 mm.

The scratches shall not cross each other.
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The appropriate parts of the REFRIGERATING EQUIPMENT shall withstand the test of 11.7.102
with the test pressure reduced by 50 %.

Dimensions in millimetres
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Figure 103 - Scratching TooL tip details

11/.7.104.5 Unprotected REFRIGERATING SYSTEMS

REFRIGERATING EQUIPMENT with an unprotected REFRIGERATING SYSTEM is that where at least
onle part of the REFRIGERATING SYSTEM is placed inside an OPERATOR ACCESSIBLE compartment
or|that which does not comply with 11.7.104.2.

Fgr REFRIGERATING EQUIPMENT with an unprotected REFRIGERATING SYSTEM and which uskes
FLAMMABLE REFRIGERANT, any electrical component located inside the OPERATOR ACCESSIBLE
compartment, which during NORMAL CONDITION or SINGLE FAULT CONDITION produces arcs |or
splarksy-and luminaries, shall be tested and found at least to comply with the requirements|of
Arnnex’AA for group IIA gases or for the REFRIGERANT used.

This requirement does not apply to

— non-self-resetting protective devices necessary for compliance with 4.4, nor to

— intentionally weak parts that become permanently open-circuited during the tests of 4.4,
even if they produce arcs or sparks during operation.

REFRIGERANT leakage into OPERATOR ACCESSIBLE compartments shall not result in an
explosive atmosphere outside the OPERATOR ACCESSIBLE compartments in areas where
electrical components that produce arcs and sparks during NORMAL CONDITION or abnormal
operation as a result of the REFRIGERANT leakage, or luminaries, are mounted, when doors or
lids remain closed or when opening or closing doors or lids, unless these components have
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been tested and found at a minimum to comply with Annex AA for group IIA gases or for the
REFRIGERANT used.

This requirement does not apply to

— non-self-resetting protective devices necessary for compliance with 4.4, nor to

— intentionally weak parts that become permanently open-circuited during the tests of 4.4,
even if they produce arcs or sparks during operation.

Separate components such as thermostats which contain less than 0,5 g of flammable gas are
not considered to cause a fire or explosion HAZARD in the event of a leakage from\the
cojmponent itself.

Ofher types of protection for electrical apparatus for potentially explosive atmospheres
cojvered by IEC 60079 (all parts) are also acceptable.

Changing of a lamp is not considered a potential explosion HAZARD, becaygsge*the door or lid|is

open during this operation.

Campliance is checked by inspection, by the appropriate tests of IEC 60079-15:2010 and by
the following test.

THe tests contained in Annex AA can be carried out using’the stoichiometric concentration|of
theé REFRIGERANT used. However, it is not necessaryto test equipment which has begn
inflependently tested and found to comply with Annex AA using the gas specified for group |IA.

~

Irrespective of the requirement given in IEC 6Q079-15:2010, 5.1, surface temperature limji
are specified in 11.7.104.7.

S

The test is performed in a draught-free Ylocation with the REFRIGERATING EQUIPMENT switchpd
off or operated under NORMAL CONDITION at RATED voltage, whichever gives the maqare
unfavourable result.

Dyring a test in which the REFRIGERATING EQUIPMENT is operated, gas injection is started at the
sajme time as the equipment/is first switched on.

The test is performeditwice and is repeated a third time if one of the first tests gives mqre
than 40 % of the LOWER EXPLOSIVE LIMIT.

THrough an appropriate orifice, 80 % of the nominal REFRIGERANT charge # 1,5 g, in the
vapour statés-is injected into an OPERATOR ACCESSIBLE compartment in a time not exceedipng
10 min. The’orifice is then closed. The injection shall be as close as possible to the centre|of
the back wall of the compartment at a distance from the top of the compartment approximately
equal to one third of the height of the compartment. Thirty minutes after the injection|is

c plnfnr‘l’ the door or lid is npnnnrl al a yniform rate in a time between 2 s and 4 S; to-an

angle of 90° or to the maximum possible, whichever is less.

For equipment having more than one door or lid, the most unfavourable sequence or
combination of opening the lids or doors is used.

For equipment fitted with fan motors the test is performed with the most unfavourable
combination of motor operation.
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The concentration of leaked REFRIGERANT is measured every 30 s from the beginning of the
test, at positions as close as possible to electrical components. However, it is not measured

at

Th

the positions of

non-self-resetting protective devices necessary for compliance with 4.4, nor to

intentionally weak parts that become permanently open-circuited during the tests of 4.4,

even if they produce arcs or sparks during operation.

e concentration values are recorded until they tend to go down.
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FRIGERANT as specified in Table 103 for a period exceeding 5 min.

a uniform rate in a time of between 2 s and 4 s, the door or lid being opened.to an angle
° or to the maximum possible, whichever is less, and closed during the sequence.

.7.104.6 Stagnation of leaked FLAMMABLE REFRIGERANT

FRIGERATING EQUIPMENT which uses FLAMMABLE REFRIGERANT Ishall be constructed so th

tside the OPERATOR ACCESSIBLE compartment where components producing arcs or spar
luminaires are mounted.

is requirement does not apply to areas where

non-self-resetting protective devices necessary for compliance with 4.4 or
intentionally weak parts that become permianently open circuited during the test of 4.4

b mounted, even if they produce arcs and sparks during operation.
parate components such as thermostats that contain less than 0,5 g of flammable gas 3

elf.

mpliance is checked by-the following test unless luminaires and components that produ
s and sparks during’ NORMAL CONDITION and which are mounted in the areas ung
nsideration, have“\been tested and found at least to comply with the requirements
nex AA for groupll A gases or for the REFRIGERANT used.

b specified in 11.7.104.7.

of

ef/types of protection for electrical equipment for potentially explosive atmospher

pspective of the requirements given in IEC 60079-15:2010, 5.1, surface temperature limj

e measured value shall not exceed 75 % of the LOWER EXPLOSIVE LIMIT of the REFRIGERANT
specified in Table 103, and shall not exceed 50 % of the LOWER EXPLOSIVE LIMIT-Of the

e above test is repeated except that the door or lid is subjected to an open/elose sequence

of

at

ked REFRIGERANT will not stagnate and thus cause a fire ‘6 explosion HAZARD in arefs

ks

re
nt

co

vered by TEC 60079 (all parts) are also acceptable.

The test is performed in a draught-free location with the equipment switched off or operated
under NORMAL CONDITION at RATED voltage, whichever gives the more unfavourable result
when an ignition source is present.

During a test in which the equipment is operated, gas injection is started at the same time as
the equipment is first switched on.

A quantity equal to 50 % of the REFRIGERANT charge + 1,5 g is injected into the considered
area.
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Injection is to be at a constant rate over a period of 1 h and is to be at the point of closest

ap

to

proach of

pipe-work joints in external parts of the REFRIGERANT circuit,
the gaskets of semi-hermetic MOTOR-COMPRESSORS,

the electrical component under consideration. Any direct injection shall be avoided.

Welded telescopic joints of the MOTOR-COMPRESSOR, the welding of the pipes through the

co

mpressor housing and the welding of the fusite are not considered to be pipework joints.
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e concentration of leaked REFRIGERANT as close as possible to the electrical compenent|
pasured continuously from the beginning of the test until it starts to decrease.

e measured value shall not exceed 75 % of the LOWER EXPLOSIVE LIMIT of thé REFRIGERA
specified in Table 103, and shall not exceed 50 % of the LOWER EXPLOSIVE LIMIT of t
FRIGERANT as specified in Table 103 for a period exceeding 5 min.

.7.104.7 Surface temperature limits

mperatures on surfaces that can be exposed to leakage of -FLAMMABLE REFRIGERANT sh

0 K.

mpliance is checked by measuring the appropriate surface temperatures during the tes
ecified in Clause 10 and 4.4.

mperatures of

non-self-resetting protective devices that'operate during the tests specified in 4.4 or

intentionally weak parts that become,permanently open-circuited during the tests specifi
in 4.4

b not measured during those tests specified in 4.4 that cause these devices to operate.
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Table 103 — REFRIGERANT flammability parameters

REFRIGERANT

REFRIGERANT name

REFRIGERANT

REFRIGERANT auto-

REFRIGERANT

number formula ignition LOWER EXPLOSIVE

temperature LIMIT

ac bcde

°C % VIV
R50 Methane CH, 645 4,9
R170 Ethane CH,CH, 515 3,1
R290 Propane CH;CH,CH, 470 1,7
R600 n-Butane CH,CH,CH,CH, 365 1,5
R600a Isobutane CH(CH,), 460 18
R1150 Ethene CH, = CH, 425 3,1
R1270 Propylene CH, = CHCH, 455 2,3

IEC TR 60079-20.

Concentration of REFRIGERANT in dry air.

2| Values for other FLAMMABLE REFRIGERANTS can be obtained from IEC TR 60079-20@nd [EC 60079-20-1.
Values for other FLAMMABLE REFRIGERANTS can be obtained from IEC TR 60079-20 and ISO 5149-1.

¢] IEC TR 60079-20 is the reference document. ISO 5149 can be used if the\xrequired data is not contained |n

€] In some documents, the term "flammability limit" is used for "LOWER EXPLOSIVE LIMIT".

11.7.104.8 Transport temperature test

11.7.104.8.1

General

Pressures developed from SOAKED TEMPERATURE CONDITIONS resulting from the temperatures

thé REFRIGERATING EQUIPMENT is exposed to during transport shall not cause a HAZARD.

THese pressures are used as onglinput for determining PS (11.7.101) and are derived by test

(see 11.7.104.8.2,

11.7.1048:3 or

11.7.104.8.4,

as applicable)

or from the saturated

REFRIGERANT pressures at“a.transport ambient temperature of 55 °C for normal transport |or
70 °C for transport under tropical conditions.

Fgr pressures in_parts protected by a pressure relief device, the test pressure shall not
exiceed 0,9 times\the setting of that device during transport.

Fdr a REFRIGERATING SYSTEM that uses FLAMMABLE REFRIGERANTS, the transport ambignt
temperature’shall be 70 °C.

Canformity is checked by inspection of the RATINGS of the components exposed to this

pressure and, if a HAZARD could arise, by the tests of 11.7.102. If there is any doubt as to the
saturated vapour pressure of the REFRIGERANT in use, then the test pressure shall be derived
by one of the following tests: 11.7.104.8.2, 11.7.104.8.3 or 11.7.104.8.4, as applicable.

11.7.104.8.2 Transport temperature test method 1

The steps for this method are:

a) calculate the total volume of the REFRIGERATING SYSTEM in question;

b) calculate the charge-to-volume ratio for the design charge;

c) take a charging cylinder of known volume and charge it to give the same volume-to-mass
ratio as the system to be simulated;
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d)

e)
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place the cylinder with a pressure gauge or transducer in a controlled ambient
temperature defined by the storage and/or transport ambient temperature and allow the
cylinder to soak;

record the maximum pressure and use this value as the test pressure for the
REFRIGERATING SYSTEM.

11.7.104.8.3 Transport temperature test method 2

The steps for this method are:

a)

b)
c)

d)

e)

1

FL
an
Sq

12

Th

13

Th

14 Components and subassemblies

Th

Ad

.7.104.8.4 Transport temperature test method 3

is clause of Part 1 is applicable.

is clause of Part 1 is.applicable.

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

dition:

. P
measure the —pressure of e REFRIGERATING —SYSTEM —UNTdeT —SOAKED TEMPERATURE
CONDITION;

use an evacuated cylinder and heat it up to the SOAKED TEMPERATURE CONDITION;

charge the cylinder with the same REFRIGERANT used in the REFRIGERATING SYSTEM under
SOAKED TEMPERATURE CONDITION until it has the same pressure as the (REFRIGERATING
SYSTEM in SOAKED TEMPERATURE CONDITION;

place the cylinder with a pressure gauge or transducer in a \controlled ambignt
temperature defined by the storage and/or transport ambient temperature and allow the
cylinder to soak;

record the maximum pressure and use this value as \the test pressure for the
REFRIGERATING SYSTEM.

AMMABLE REFRIGERANTS are assumed to be ideal gases. Calculate the pressure at transpprt
d storage conditions by using the ideal gas law,/sbased on the pressure and temperature|in
AKED TEMPERATURE CONDITION.

Protection against radiation, including laser sources, and against sonic and
ultrasonic pressure

Protection against liberated gases and substances, explosion and implosion

Add the following new subclause:

14.101 Components and subassembly requirements for REFRIGERATING EQUIPMENT

Components and piping that are part of the REFRIGERATING SYSTEM shall comply with the
related standards or requirements as indicated in Annex CC or be evaluated in accordance
with the pressure RATING requirements of this document (11.7.102).

Conformity is checked by inspection or as specified in 11.7.102, as applicable.
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15 Protection by interlocks

This clause of Part 1 is applicable.

16 HAZzZARDS resulting from application

This clause of Part 1 is applicable except as follows:

16

Re

R4

Th
ing

——REASONABLY-FORESEEABLE-MISUSE

placement:
place the text as follows:

e equipment shall comply with the requirements of this document during NORMAL US
luding mistakes, lapse, slips or use of equipment or system in a way(not intended by t

m

nufacturer, but which can result from readily predictable human béhaviour. Such acts

consider would include well-meant optimization or readily available shortcuts.

N@ HAZARD shall arise in NORMAL USE or SINGLE FAULT CONDITION, through readily availak
adjustments, knobs, or other software-based or hardware-based controls set in a way 1

in

R4
CO
by]
RI

ended, or not described in the instructions.

ckless use, unqualified use or use outside the spegifications set by the manufacturer is 1
nsidered as part of this document. Similarly, intended acts or intended omission of an 3
the OPERATOR of equipment as a result of conduct that is beyond any reasonable means
EK control by the manufacturer are similarly, exeluded from the scope of this document.

Ofher possible cases of REASONABLY FORESEEABLE MISUSE that are not addressed by speci

re

Ad

Ad

16.

Fd

quirements in this document shall betaddressed by RISK assessment (see Clause 17).
dition:
d the following new subclause:

101 Slip HAZARD

e

r walk-in equipment, where the ground or floor can be slippery when wet or icy, t
uipment shall\be designed and constructed in such a way as to minimise the risk of slippi

Where a slip“HAZARD remains, appropriate means which enable the OPERATORS to maintg
their stability shall be fitted (for example handholds that are fixed relative to the OPERATQ
and the“equipment shall be permanently marked with symbol 103 of Table 1, warning
slippéry’surface and against the HAZARD of falling. The symbol shall be placed on the door
on the inside wall of the equipment, where it is clearly visible for the OPERATOR during NORM

=

E!
he
to

le
ot

ot
ct
of

c

ng.
in
R)
of
or

AL

us

E.

Conformity is checked by inspection.

17 RISK assessment

This clause of Part 1 is applicable.
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Annexes

The annexes of Part 1 are applicable, except as follows:
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Annex G
(informative)

Leakage and rupture from fluids under pressure

Addition:

Adqd the following new second paragraph:

Fgr fluidic pressure systems incorporating a REFRIGERANT the requirements of 11.7y0f this
dogcument apply.
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Annex L
(informative)

Index of defined terms

Addition:

Adqd the following new defined terms:

Tdrm Definitign
ABINORMAL OPERATION ..ttt e et ettt et et et e e e e e et e e e e e ensaeneeeeinsaeneneeeneneee N T, 3.1p7
CON D ENSING UNIT L eiittitiiiie et ie et ettt teee e e et aaae e e e aae s e e aannesseeaannsseeeannnasseeeannnessesetshoseeeennnn 3.112
CONTROLLED TEMPERATURE ...ttt ettt et et et e e e e e ea e e e e e e e e e s e e e e e nas 3.1Pp9
FLAMMABLE REFRIGERANT ... .eittiei ittt e e et e eeee e eneeeeeeeneneneneeenenenene sl e 3.1Pp3
HIGH PRESSURE CUT=0UT Liiiiiiiiiiiiiiie e eiiiieeeeaaeeseennnnneeseennnnansseennnneess P adereeeennieseeerennnereeees 3.1p4
L L= (0@ 1 N 3.1p4
[ = I O 3.1110
LOWER EXPLOSIVE LIMIT ettt e ee e eeeee e ettt e ettt et e e e e aas 3.1110
MAXIMUM ALLOWABLE PRESSURE ...oiiiiiiiii i i s s e e ettt ettt e tee e e iae e e e eennas 3.1PD5
MO TOR-COMP RESS O R ..ttt i inee e s e ettt ettt e et ettt et e et aaa e e e e eeaaaaeeeeennnn 3.1111
=S T S T 3.1Pp5
1= S ST =1 2V N S O 3.1Pp8
REFRIGERATING EQUIPMENT L.ttt i ettt i ettt ettt e et e et e e e e et e s e e aae s e e eenaaeaaees 3.1P1
REFRIGERATING SY ST EM . .iiiiiiitiiiiiiie et i ettt teaee e e e e ee s e e s s s s e e eanaassseeaanesseeeannaeseeeennnnseeees 3.1P2
SOAKED TEMPERATURE CONDITION L.t ettt aeet ettt ee et e e et e e e e e e e e e e e ea e e e e e e eneaeae e e aneaenansn 3.1Pp6
Addition:

Add the following new annexes:
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Annex AA
(normative)

Non-sparking "n" electrical device

The numbering of the following clauses and subclauses corresponds to the clause and
subclause numbers of IEC 60079-15:2010. The clauses and subclauses are applicable except

as

modified hereafter.

11

TH
su

17

Th

19

TH
ar

19.

Re

Se
the
re
en

19

Re

Th

Supplementary requirements for non-sparking luminaires

is clause of IEC 60079-15:2010 is applicable, with the exception of the" followi
bclauses: 11.2.4.1, 11.2.4.5, 11.2.5, 11.2.6, 11.2.7, 11.3.4, 11.3.5, 11.3.6 and|11.4.

components producing arcs, sparks or hot surfaces

is clause of IEC 60079-15:2010 is applicable.

Supplementary requirements for sealed devices producing arcs, sparks or
hot surfaces

is clause of IEC 60079-15:2010 is applicable, ‘€xcept for subclauses 19.1 and 19.6, whi
b replaced as follows:

1 Non-metallic materials

placement:

als are tested in accordance with 22.5. However, if the device is tested in the equipme
bn 22.5.1 and 22.5.2 are_ not-applicable. However, after the tests of 4.4, an inspection sh
beal no damage of the“'encapsulation, such as cracks in the resin or exposure
capsulated parts that could impair the type of protection.

.6 Type tests

placement;

e typectests described in 22.5 shall be performed where relevant.

20

devices producing arcs, sparks or hot surfaces

This clause of IEC 60079-15:2010 is applicable.

Supplementary requirements for enclosed-break devices and non-incendive

Supplementary requirements for restrlcted-breatlilng enclosures protecting

nt,
fall
of
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Annex BB
(informative)

HAzARDS associated with REFRIGERATING SYSTEMS and REFRIGERANTS

9

These HAZARDS are associated essentially with the physical and chemical characteristics of
REFRIGERANTS as well as with the pressures and temperatures occurring in refrigeration cycles.

Inadequate precautions can result in:

RH
pr
su
TH
en

H2

component rupture or explosion, with RISK of projectiles;

escape of REFRIGERANT with the RISK of environmental damage or toxicity due-to~a fractu
a leakage caused by bad design, incorrect operation, and inadequate mainténance, repd
charging or disposal,;

the RISK of toxic products of combustion from non-FLAMMABLE REFRIGERANTS.

FRIGERANTS, their mixtures and combinations with oils, water of*other materials, which 4
bsent in the REFRIGERATING SYSTEM, whether intended or unintended, affect the intery
rrounding materials chemically and physically for example due'to pressure and temperaty

ZARDS due to the states of pressure and_temperature in REFRIGERATING SYSTEMS 3

th
d

Th

a)

b)

e§entially due to the simultaneous presence of the liquid and vapour phases. Furthermo

state of the REFRIGERANT and the stresses.that it exerts on the various components do
pend solely on the processes and functions inside the plant, but also on external factors.

e following HAZARDS are worthy of Qote:

from the direct effect of extreime temperature, for example:
— brittleness of materials;at low temperatures;

— freezing of enclosedlliquid (water, brine or similar);

— thermal stresses;

— changes of-volume due to temperature changes;

— injurious\effects to persons caused by low temperatures;
— touehable hot surfaces;

fromsexcessive pressure due to, for example:

burning or combustion of the escaping REFRIGERANT with consequent RISK of fire includipg

ey can, if they have detrimental properties, endafger persons, property and the
vironment directly or indirectly due to global long term “effects (ozone depletion potentigl,
glpbal warming potential) when escaping from the REFRIGERATING SYSTEM.

re
al
re.

ot

jal

</ jncrease in the pressure of condensation, caused by inadequate cooling or the part]

c)

nracciira nf nan candancahla Aaacac Ar AN an~ttmilatinn AfF AL Ar LA DEEDIACD ANT:
FeSSUHEe-OH o660 eRSapre—gasSesS—ora—aec6umuia oo B gua—erraoetAn T

— increase in the pressure of saturated vapour due to excessive external heating, for
example of a liquid cooler, or when defrosting an air cooler or high ambient

temperature when the plant is at a standstill;

— expansion of liquid REFRIGERANT in a closed space without the presence of vapour,

caused by a rise in external temperature;
— fire;
from the direct effect of the liquid phase, for example:
— excessive charge or flooding of equipment;

— presence of liquid in compressors, caused by syphoning, or condensation in t
compressor;

he
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— liquid hammer in piping;
— loss of lubrication due to dilution of oil;
— condensation-induced shock;
d) from the escape of REFRIGERANTS, for example:
— fire;
— explosion;

— toxicity including products of combustion;

——causticeffects;

— freezing of skin;

— asphyxiation;

— panic;

— depletion of the ozone layer;

— global warming;

e)| from the moving parts of machinery, for example:
— injuries;

— hearing loss from excessive noise;

— damage due to vibration.

Atiention is drawn to HAzZARDS common to all compression systems, such as excessive

temperature at discharge, liquid slugging (REFRIGERANT getting into the compressor's

oil

regservoir reducing the lubrication or creating a frothy, incompressible mixture which could
thén get sucked into the piston), erroneous operation and reduction in mechanical strength

caused by corrosion, erosion, thermal stress, liquid hammer or vibration.

Sgecial consideration should be given{{o corrosion, however, as conditions peculiar
REFRIGERATING SYSTEMS arise due tosalternate frosting and defrosting or the covering
equipment by insulation.

to
of
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Safety requirements for components and piping

CC.1 Overview

Fdr Europe,

accordance with the Pressure Equipment Directive (PED) 2014/68/EU according to t
classification in Table CC.1 and Table CC.2. If the components or piping are* classified as

able componer

— 40 -

Annex CC
(informative)

a0 Y

— . - S ———
piping are defined differently for geographical regions depending on the classification_oft
pressure vessels in question.

the sealed system components can be considered pressuré vessels

C4qtegory Il or higher pressure vessel according to the PED then the requirements
Tgble CC.3 shall apply including the use of a Notified Body to the PED.

Far North America, the component requirements of Clause CC.2 agpply.

Table CC.1 — Parameters of pressure vessels according to EN 14276-1

IEC 61010-2-011:2019 © |IEC 2019

in

he

of

. PS XV Category/
Fluid Nature Ps (bar) * as (bar x L) article
if and and and and then
Not submitted {o
< — —
<05 PED P
<1 - Art. 3.3°¢
<25 Art. 3.3°¢
> 0,5%nd < 200
> 1 > 25 and < 50 |
Gas > 50 and < 200 I
> 200 and <1 _ i
<1000
> 200 and i
<1000 > 1 <1000
Group 1 > 1000 v
> 1000 — — v
Not submitted {o
<05 PED ®
<1 — Art. 3.3°¢
B:5and—=<566
<200 Art. 3.3°¢
Liquid ¢ > 0,5 and < 10 > 1 |
> 200
> 10 and < 500 I
> 500 <1 - I
> 500 > 1 — 11



https://iecnorm.com/api/?name=f3f024a0cdaa12c8cd169b3d7520ff11

IEC 61010-2-011:2019 © |IEC 2019 - 41 -

. a PS XV Category/
Fluid Nature PS (bar) V(L) (bar x L) article
if and and and and then
Not submitted to
< —_ —_
<0,5 PED b
<1 - Art. 3.3 °¢
<50 Art. 3.3 ¢
> 0,5 and
<1000 > 1 > 50 and < 200 |
> 200 and I
<1000
Gas
<1 - I
> 1000 and
> 1000 and
<3000 1l
<3000
> 1
> 0,5and<4 > 1000 1l
Group 2 > 4 > 3000 \Y
> 3000 - - \%
Not submitted {o
< — —
<05 PED®
> 0,5and =10 - - Art. 3.3 °¢
> 10 and _ c
<1000 £,10 Art. 3.3
Liquid ¢ > 10 and
> < [
<1000 10 <10 000 Art. 3.3
> 10 and < 500 — > 10 000 |
> 1000 < 10 - |
>>500 > 10 > 10 000 I
@l 1 bar=0,1 Mpa.
bl PED = Pressure Equipment Directive 2014/68/EU.
¢] Art. 3.3 = reference to artigle\of the Pressure Equipment Directive 2014/68/EU.
4] Liquids are considered’ to be fluids having a vapour pressure not more than 0,5 bar above normal
atmospheric pressure.(t 013 mbar).
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Table CC.2 — Parameters of pipping according to EN 14276-2

Fluid Nature PS (bar) @ DN PS x DN (bar) 2 | Category/article
if and and and and then
Not submitted to
< — —
0.5 PED P
<25 - Art. 3.3°¢
Gas > 25 and <100 <1000 |
075 000 and
> 100 and < 350 1l
<3500
> 350 > 3500 11
Group 1 -
<05 _ _ Not submitted {o
- PED P
<25 - Art. 3.3°¢
> 0,5
Liquid 9 - <2 000 Art. 3.3 °¢
> 0,5and <10 - |
> 2000
> 10 and < 500 I
> 25
> 500 - 11
Not submitted {o
< —_ —
<05 PED P
<32 - Art. 3.3 °¢
— <1000 Art. 3.3 °¢
> 1 000 and
Gas > 32 and < 100 |
> 0,5 <3500
> 3 500 and
> 100 and < 250 I}
<5000
Group 2
> 250 > 5000 11
Not submitted {o
< —_ —
<05 PED ®
> 0,5and <10 - - Art. 3.3 ¢
Liquid 9 - - <5000 Art. 3.3 ¢
- <200 — Art. 3.3°¢
> 10 and < 500 > 5000 |
> 200
> 500 - I
1,bar.= 0,1 Mpa.
PDED — Draoccuira Faninmant Niractivg 2014/69/F 1]
PED = Py wre-Equipment Directive 2014/68/E-

Art. 3.3 = reference to article of the Pressure Equipment Directive 2014/68/EU.

Liquids are considered to be fluids having a vapour pressure not more than 0,5 bar above normal atmospheric
pressure (1 013 mbar).
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Table CC.3 — Component and piping requirements

Component

Related standard and requirements

Heat exchangers:
— pipe coil without air (tube in tube)

EN 14276-1 or EN 13445 (all parts) if applicable
combined with 11.7.102 of this document

Plate heat exchangers

EN 14276-1 or EN 13445 (all parts) if applicable
combined with 11.7.102 of this document

Headers and coils with air as a secondary fluid

EN 14276-2 combined with a production leak tightness
test based on guidance from EN 1779

Receiver / accumulator / economiser

EN 14276-1 or EN 13445 (all parts) if applicable
combined with 11.7.102 of this document

Oil| separator

EN 14276-1 or EN 13445 (all parts) if applicable
combined with 11.7.102 of this document

Driler EN 14276-1 or EN 13445 (all parts) if applicahle
combined with 11.7.102 of this document

Filler EN 14276-1 or EN 13445 (all parts) if applicable
combined with 11.7.102 of this document

Muffler EN 14276-1 or EN 13445 (all parts))if applicable

combined with 11.7.102 of this document

Hefmetic positive displacement compressor

IEC 60335-2-34 or EN 12693

Semi-hermetic positive displacement compressor

IEC 60335-2-34 or EN 12693

Open positive displacement compressor

EN 12693

Noph positive displacement compressor

EN 14276-1 or EN 13445 (all parts) if applicable
combined with IEC60204-1

Pump
General requirements

EN 809 combingd with IEC 60204-1, and combined with
a production {eak-tightness test based on guidance fropm
EN 1779:1999"and the marking requirements from 5.1.2
of this doeument

Piging

EN 14276-2 or EN 13480

Piging joints
Pefmanent joints
Detachable joints

14

EN%14276-2 combined with a production leak tightnes
test based on guidance from EN 1779 and an evaluat{on
of the suitability of the joint for the pipe, piping material,
pressure, temperature and fluid

Flgxible piping

EN 1736

Valves

EN 12284

dafety valve

EN 13136 and EN ISO 4126-1 combined with a
production leak tightness test based on guidance fron
EN 1779

dafety switching devices for limiting the-pressure

EN 12263 combined with a production leak tightness
test based on guidance from EN 1779

ipolating valves EN 12284
hand operated valves EN 12284
alves with seal cap EN 12284

Bufsting disc

EN ISO 4126-2 and EN 13136 combined with a
production leak tightness test based on guidance fron
EN 1779

Fusible plug EN 13136 combined with a production leak tightness
test based on guidance from EN 1779 and marked with
the melting temperature and working pressure of the
fusible material

Liquid-level indicators EN 12178 combined with a production leak tightness

test based on guidance from EN 1779

Gauges

EN 837-1, EN 837-2 and EN 837-3 combined with a
production leak tightness test based on guidance from
EN 1779

Brazing and soldering materials

Soldering alloys shall not be used for REFRIGERANT-
containing purposes where strength is a factor. Brazing
alloys shall only be used when their compatibility with
refrigerators and lubricants has been proven by test or
experience

Welding materials

EN 14276-2
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CC.2 Components and subassemblies requirements for switches and controls

used in REFRIGERATING EQUIPMENT for North America

The minimum RATING for the number of operations for switches and controls used in a

REFRIGERATING SYSTEM shall be as follows:

—  QUICK fre@zZe SWItCNES ..o e 300
— manual and semi-automatic defrost sSwitChes.........ccooiiiiiiiiii i, 300
= OOF SWILCNES e 50 000
— | OO SWILCNES e e 3P0
— | thermostats which control @ MOTOR-COMPRESSOR ........cciiuiiniiiiiiiieneiieteeeaeeneeeneenannd 1700 0p0
— | temperature limiters which control defrosting heaters ................cooiiiiiip 100 0pO
— | MOTOR-COMPRESSOR starting relays ......cccooveiiiiiiiiieeeeeeeeeeeeeeeeee e LV 100 0pO
— | self-resetting thermal motor-protector for MOTOR-COMPRESSORS.........c.cc..heeteenneennnnn. 2 0po
NOTE 2 000 or the number of operations during the 15-day locked rotor test, whichever is the greater.
— | non-self-resetting thermal motor-protector for MOTOR-COMPRESSORSY. 7. c.uvvuiinieiieeinaennnes 650
— | other automatic thermal motor-protectors except for fan motors\.y........coooviiiiiinnnn.. 2 0po
— | other manual reset thermal motor-protectors ........c.ooooei o N, 30
— | INterloCK deVICES ...cuiviiniiii e 100 0pO
Table CC.4 — Minimum wall thickness for_copper and steel tubing
Coppefr
Protected within
Outside diameter refrigerator Unprotected Steel
inches (mm) inches (mmnt) inches (mm) inches (mm)
1/4 (6,35) 0,024 5 (0:623) 0,026 5 (0,673) 0,025 (0,635)
5/16 (7,94) 0,024 5 (0,623) 0,026 5 (0,673) 0,025 (0,635)
3/8 (9,53) 0,024 5 (0,623) 0,026 5 (0,673) 0,025 (0,635)
1/2 (12,70) 0,0245 (0,623) 0,028 5 (0,724) 0,025 (0,635)
5/8 (15,88) 0;0315 (0,799) 0,0315 (0,799) 0,032 (0,813)
3/4 (19,05) 0,0315 (0,799) 0,038 5 (0,978) 0,032 (0,813)
7/8 (22,28) 0,041 0 (1,041) 0,041 0 (1,041) 0,046 (1,168)
1 (25740) 0,046 0 (1,168) 0,046 0 (1,168) - -
1-1/8 (28,58) 0,046 0 (1,168) 0,046 0 (1,168) 0,046 (1,168)
1-1/4 (31,75) 0,050 5 (1,283) 0,050 5 (1,283) 0,046 (1,168)
1-3(8 (34,93) 0,050 5 (1,283) 0,050 5 (1,283) - -
13412 (38,10) 0,055 5 (1,410) 0,055 5 (1,410) 0,062 (1,575)
1-5/8 (41,28) 0,055 5 (1,410) 0,055 5 (1,410) - -
2-1/8 (53,98) 0,064 0 (1,626) 0,064 0 (1,626) - -
2-5/8 (66,68) 0,074 0 (1,880) 0,074 0 (1,880) - -
{\rl]c_)rT(inal wall thickness of tubing will have to be greater than the thickness indicated to maintain the minimum wall
ICKNness.
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Annex DD
(informative)

Equipment containing FLAMMABLE REFRIGERANTS
— Information and marking requirements

DD.1 Marking, installation and operating instructions (SB6)

DIL.1.1 General

NG
uti
theg

TE For the US, additional marking and informational requirements exist for REFRIGERATING EQUIPMENT wh
ises FLAMMABLE REFRIGERANTS. The source document reference, UL 471, Annex SB6, is included“in-brackets
end of each subclause.

DP.1.2 Marking

W

hen a FLAMMABLE REFRIGERANT is used, the markings as outlined in DD.1.3 to DD.1.6, or {

equivalent, shall be

(U

a) in letters no less than 6,4 mm (1/4 inch) high, and
b) permanently marked on the REFRIGERATING EQUIPMENT(In the indicated locations.

| 471 10" Edition, Annex SB6.1.1 revised November 17, 2014)

DID.1.3 OPERATOR markings

uD

Ty

Mechanical Devices To Defrost REFRIGERATING EQUIPMENT. Do Not Puncture REFRIGERA
bing".
is marking shall be provided on ofinear any evaporators that can be contacted by t

TH
OH

(]

ERATOR.

| 471 10" Edition, Annex SB6.1.2.tevised June 28, 2013)

DID.1.4 Service markings

Fao

r self-contained REFRIGERATING EQUIPMENT, the following markings shall be located near t

machine compartment. For a remote CONDENSING UNIT, the following markings shall be locat

ne

ar the inter-connecting REFRIGERANT tubing connections and the nameplate:

a) "DANGER - Risk Of Fire Or Explosion. FLAMMABLE REFRIGERANT Used. To

b) "CAUTION — Risk Of Fire Or Explosion. FLAMMABLE REFRIGERANT Used. Consult Rep
Manual/Owner's Guide Before Attempting To Install Or Service This Equipment.

Repaired Only By Trained Service Personnel. Do Not Puncture REFRIGERANT Tubing"|

ch
at

he

ANGER - RiIsk Of Fire Or Explosion. FLAMMABLE REFRIGERANT Used. Do Not Upge

NT

he
ed

Be

air
All

Safety Precautions Must be Followed™.

(UL 471 10t Edition, Annex SB6.1.3 revised November 30, 2012)

DD.1.5 Disposal

"CAUTION — Risk Of Fire Or Explosion. Dispose Of Properly In Accordance With Federal Or

Lo

cal Regulations. FLAMMABLE REFRIGERANT Used".

This marking shall be provided on the exterior of the REFRIGERATING EQUIPMENT.

(UL 471 10" Edition, Annex SB6 released November 24, 2010)
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DD.1.6 Exposed tubing

19

"CAUTION - Risk Of Fire Or Explosion Due To Puncture Of REFRIGERANT Tubing. Follow
Handling Instructions Carefully. FLAMMABLE REFRIGERANT Used".

This marking shall be provided near all exposed REFRIGERANT tubing.

(UL 471 10" Edition, Annex SB6 released November 24, 2010)

DD.1.7 Accessing the REFRIGERANT circuit

Re
s€
18
an
Md
cd

(U

frigeration tubing or other devices through which the REFRIGERANT is intended_ to

5. This colour shall be present at all places where service puncturing or otherwise, creati

DD.1.8 Symbol for warning of flammable materials

Th

e marking in item DD.1.4 a) shall also contain symbol 102 of Table 1 for warning

flammable materials.

Th

e colour and format of the symbol shall be exactly the same as shown. The perpendicu

helight of the triangle shall be at least 15 mm (9/16 jn)<

(U

| 471 10t Edition, Annex SB6.1.7 revised June 28, 2018)

DDP.1.9 Equipment containing a remote ©CONDENSING UNIT

Fd

r equipment containing a remote CONDENSING UNIT, the following marking shall be locat

nelar the tubing intended for the connection of the field supplied REFRIGERANT tubing:

IIC
ag

(U

AUTION — This equipment is’ intended for use with FLAMMABLE REFRIGERANT. Install

| 471 10" Edition, Annex.SB6 released November 24, 2010)

DD.1.10 REFRIGERATING EQUIPMENT intended for laboratory use

RE
be

FRIGERATING-EQUIPMENT intended for laboratory use that contains an A3 REFRIGERANT sh
marked:

llT

his’ equipment is intended for use in commercial, industrial, or institutional occupancies

defined in the Safety Standard for Refrigeration Systems, ANSI/ASHRAE 15",

rviced shall be painted, coloured, or labelled red, Pantone® Matching System (PMS) No

be

ng

opening in the REFRIGERANT circuit might be expected. In the case of a process . tube or] a
TOR-COMPRESSOR, the colour mark shall extend at least 2,5 cm (1 inch) from-the MOTQR-
MPRESSOR.

| 471 10th Edition, Annex SB6.1.6 revised November 17, 2014)

of

ar

in

cordance with the FLAMMABLE REFRIGERANT requirements specified in the ANSI/ASHRAE 15".

jall

as

(UL 471 10th Edition, Annex SB6.1.9 added November 30, 2012)

DD.2 Installation and operating instructions

DD.2.1 Handling and moving

Installation and operating instructions shall be provided with cautionary statements
concerning the handling, moving, and use of the REFRIGERATING EQUIPMENT to avoid either

da

maging the REFRIGERANT tubing, or increasing the RisSK of a leak.

(UL 471 10! Edition, Annex SB6 released November 24, 2010)
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DD.2.2 Packaging markings

The shipping carton of REFRIGERATING EQUIPMENT that employs a FLAMMABLE REFRIGERANT
shall be marked:

"Caution — Risk Of Fire Or Explosion due to FLAMMABLE REFRIGERANT Used. Follow Handling
Instructions Carefully in Compliance with U.S. Government Regulations".

The warning marking of symbol 102 of Table 1 shall also appear on the shipping carton.

(UL 471 10t Edition, Annex SB6.2.2 revised November 17, 2014)
DD.2.3 Replacement components and servicing

THe installation and operating instructions shall indicate that component parts shall pe
replaced with like components and that servicing shall be done by the.manufacturef's
authorised personnel, so as to minimize the RISK of possible ignition due to.incorrect parts|or
improper service.

DID.2.4 Installation instructions for equipment containing a remote CONDENSING UNIT

In| addition to the above, the installation instructions for equipment containing a remqte
CONDENSING UNIT shall contain the following:

a) Information for spaces where pipes containing FLAMMABLE REFRIGERANT are allowed,
including statements that (1) the pipe work shall be protected from physical damape
and, (2) compliance with the installation requirements of ANSI/ASHRAE 15 shall pe
observed.

b) The minimum necessary room volume per REFRIGERATING SYSTEM charge allowed. Sge
Table DD.1. This may be in the form of a table indicating minimum room volume ger
REFRIGERANT charge amount, but shall not reference a formula.

c) Information for handling, installation, cleaning, servicing and disposal of REFRIGERANT.

d) A warning that the equipment shall not be installed in a room with continuously
operating open flame or ignition sources.
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Table DD.1 — Quantity of Group A2/A3 REFRIGERANT per occupied space
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REFRIGERANT Chemical name Formula Quantity of REFRIGERANT per occupied space ?
number
Ib/1 000 ft3 parts per g/m
million by
volume
R142b 1-Chloro-1,1,- CH,CCIF, 3,7 14 000 60
Difluoroethane
R152a 1,1,- CH,CHF, 1,2 7 000 20
Difluoroethan
R1{7© Ettrame CH;CH; 0750 8400 80
R2P0 Propane CyHg 0,50 4 400 8,0
R6p0 Butane C,Hyp 0,51 3400 8y2
R6D0A 2-Methyl CH(CH,), 0,51 3400 8,2
propane
(Isobutane)
R1[150 Ethene C,H, 0,38 5200 6,0
(Ethylene)
R1R70 Propene CyHg 0,37 3400 5,9
(Propylene)

NQTE Listed equipment for use in laboratories with more than 100 ft? (9,3.m2)"of space per person is exen
from this limit provided the equipment is installed in accordance with the\listing and with the manufacture

insttallation instruction.
2 |Values for REFRIGERANTS are from ANSI/ASHRAE 15-2013, Table 1.

pt
I's
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Th

Bibliography

e Bibliography of Part 1 is applicable, except as follows:

Addition:

Add the following entries to the list:

IEC TR 60079-20, Electrical apparatus for explosive gas atmospheres — Part 20: Data for

fla

IE
va

IE
re

IE
lal

IS

IS

IS

mmable gases and vapours, relating to the use of electrical apparatus?

C 60079-20-1, Explosive atmospheres — Part 20-1: Material characteristics for_gas a
bour classification — Test methods and data2

C 60204-1, Safety of machinery — Electrical equipment of machines —NPart 1: Gene
Huirements

C 61010-2-020, Safety requirements for electrical equipment for measurement, control, a
boratory use — Part 2-020: Particular requirements for laboratory(centrifuges

D 817, Refrigerants — Designation and safety classification
D 4126-1, Safety devices for protection against excessive pressure — Part 1: Safety valve

D 4126-2, Safety devices for protection againstyexcessive pressure — Part 2: Bursting d

sdfety devices

IS
re

IS
re

AN

AN

C9

EN
re
EN

D 5149 (all parts), Refrigerating systems and heat pumps — Safety and environmen
huirements

D 5149-1:2014, Refrigerating systems and heat pumps — Safety and environmen
huirements — Part 1: DefinitionS, classification and selection criteria

ISI/ASHRAE 15-2013, Safety Standard for Refrigeration Systems3

ISI/ASHRAE 34-2043, Designation and Safety Classification of Refrigerants4

bA C22.2 No120-13, Refrigeration Equipment

| 378-1;2008, Refrigerant systems and heat pumps - Safety and environmen
Huirements. Basic requirements, definitions, classification and selection criteria

| 378<1:2008/AMD2:20125

nd

ral

o

fal

fal

fal

EN 378-2:2008, Refrigerant systems and heat pumps - Safety and environmen
requirements — Part 2: Design, construction, testing, marking and documentation
EN 378-2:2008/AMD2:2012

1 withdrawn publication.

2 Withdrawn publication.

3 An updated edition is available.

4 An updated edition is available.

5 Updated editions of the EN 378 series are available.

tal
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EN 378-3:2008, Refrigerating systems and heat pumps - Safety and environmental
requirements. Installation site and personal protection
EN 378-3:2008/AMD1:2012

EN 378-4:2008, Refrigerating systems and heat pumps - Safety and environmental
requirements. Operation, maintenance, repair and recovery
EN 378-4:2008/AMD1:2012

EN 809:1998, Pumps and pump units for liquids — Common safety requirements

EN 1736:2000, Refrigerating systems and heat pumps — Flexible pipe elements, vibratipn
is¢lators and expansion joints — Requirements, design and installation®

EN 1779:1999, Non-destructive testing — Leak testing — Criteria for method and-technique
selection

EN 12263:1998, Refrigerating systems and heat pumps — Safety switching.devices for limiting
the pressure — Requirements and tests

EN 12284:2003, Refrigerating systems and heat pumps — Valves)~-Requirements, testing apd
marking

EN 12693:2006, Refrigerating systems and heat pumps — Safety and environmenfal
reqquirements — Positive displacement refrigerant compressors?

D

EN 13136:2001, Refrigerating systems and heat_ pumps — Pressure relief devices and thgir
asisociated piping — Methods for calculation8

EN 13445-1:2002, Unfired pressure vessels~ Part 1: General®

EN 13445-2:2002, Unfired pressure-véssels — Part 2: Materials

EN 13445-3:2002, Unfired pressture vessels — Part 3: Design

EN 13445-4:2002, Unfired pressure vessels — Part 4: Fabrication

EN 13445-5:2002, Unfired pressure vessels — Part 5: Inspection and testing

EN 13445-6:2002, Unfired pressure vessels — Part 6: Requirements for the design apd
fabrication-0f pressure vessels and pressure parts constructed from spheroidal graphite cast
irgn

EN13445-8:2006, Unfired pressure vessels — Part 8: Additional requirements for pressyre
ve33Sers of aturmimianT ama - aturminiurnT atfoys

EN 14276-1:2006, Pressure equipment for refrigerating systems and heat pumps — Part 1:
Vessels — General requirements

EN 14276-2:2007, Pressure equipment for refrigerating systems and heat pumps — Part 2:
Piping — General requirements

6 An updated edition is available.
7 An updated edition is available.
8 An updated edition is available.

9 Updated editions of the EN 13445 series are available.
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UL 471:2010, Commercial refrigerators and freezers, 10th Edition, Annex SB6
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

EXIGENCES DE SECUR[TE POUR APPAREILS ELECTRIQUES DE
MESURAGE, DE REGULATION ET DE LABORATOIRE -

Partie 2-011: Exigences particuliéres pour APPAREILS DE REFRIGERATION

19

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation comp
de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'IEC). L'IEC_a, pour objdg
favoriser la coopération internationale pour toutes les questions de normalisation dans,\les domaine
I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes internationales
Spécifications techniques, des Rapports techniques, des Spécifications accessibles au “public (PAS) et
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des*comités d'études
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisa
internationales, gouvernementales et non gouvernementales, en liaison avec I'IEC\/participent également
travaux. L'IEC collabore étroitement avec I'Organisation Internationale de pNormalisation (ISO), selon
conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'lEC concernant les questions technjques représentent, dans la mesu
possible, un accord international sur les sujets étudiés, étant donné ‘que les Comités nationaux de
intéressés sont représentés dans chaque comité d'études.

Les Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agr
comme telles par les Comités nationaux de I''EC. Tous les efforts raisonnables sont entrepris afin que
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsab
I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

Dans le but d'encourager l'uniformité internationale, les“Comités nationaux de I'lEC s'engagent, dans tou
mesure possible, a appliquer de fagon transparente le€s*Publications de I'lEC dans leurs publications nation
et régionales. Toutes divergences entre toutes Rublications de I'lEC et toutes publications nationale
régionales correspondantes doivent étre indiquées’en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation' de conformité. Des organismes de certification indépend
fournissent des services d'évaluation de-~c€onformité et, dans certains secteurs, accédent aux marque
conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certific
indépendants.

Tous les utilisateurs doivent s'assurer‘qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit-&tre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatg
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de |
pour tout préjudice causé en’cas de dommages corporels et matériels, ou de tout autre dommage de quq
nature que ce soit, ditecte ou indirecte, ou pour supporter les colts (y compris les frais de justice) e
dépenses découlant.de fa publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Public
de I'lEC, ou au crédit_qui lui est accordé.

L'attention esttattiréee sur les références normatives citées dans cette publication. L'utilisation de publica
référencées-estiobligatoire pour une application correcte de la présente publication.

L'attentign™est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent
I'objet.de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droi
brevets'et de ne pas avoir signalé leur existence.
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Sécurité des appareils de mesure, de commande et de laboratoire.

Elle a le statut d'une publication groupée de sécurité conformément au Guide IEC 104.

EC:

Cette deuxiéme édition annule et remplace la premiére édition parue en 2016. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) alignement sur les modifications apportées par I'Amendement 1 de I'lEC 61010-1:2010;
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b) introduction de nouveaux termes et définitions ou modification de termes pour s'aligner sur

c)
d)

la Partie 2-012 et d'autres documents de base. Modifications rédactionnelles permet
d'utiliser les petites majuscules uniquement pour les termes définis. Noter la différe

tant
nce

entre "FONCTIONNEMENT ANORMAL" (3.107) utilisé en 4.3.2.101 et "fonctionnement anormal”

en 11.7.104.3 et 11.7.104.5;
clarifications relatives aux essais de refroidissement en 4.4.2.10;

modifications relatives a I'emploi précis des termes suivants: "température”, "température
de fonctionnement", "température d'application”, "TEMPERATURE REGULEE", "température du

local" et "température ambiante";

e)

f)

g)

h)

Le
ab

Ce

Un
de
(of0)

L4
I'[H
An

L4
fa
RE

utilisation du terme deéfini "SYSTEME FRIGORIFIQUE" pour remplacer "systeme
refroidissement";

déplacement du texte de 4.4.2.101 a 4.3.2.101, en ce sens que le FONCTIIONNEM
ANORMAL tel que défini consiste a simuler une défaillance des conditions ambiantes au 1
mais pas une CONDITION DE PREMIER DEFAUT de l'appareil,

utilisation du terme "appareil" ("equipment" en anglais) pour remplacer, le.terme "unité
cas échéant;

les PRESSIONS MAXIMALES ADMISSIBLES (PS) de 5.1.2 dd) des cbtés_haute et basse pres
pour chaque étage du FLUIDE FRIGORIGENE sont exigées uniquement en CONDITION NORMA

utilisation du terme défini "CONDITION NORMALE" pour remplacer "fonctionnement normal”
utilisation du terme défini "OPERATEUR" pour remplacer "utilisateur".

texte de cette Norme internationale est issu des documeénts suivants:
CDV Rapport de vote
66/676/CDV 66/683/RVC

rapport de vote indiqué dans le tableau(ci-dessus donne toute information sur le vote a
outi a I'approbation de cette Norme internationale.

tte publication a été rédigée selen‘les Directives ISO/IEC, Partie 2.

e liste de toutes les partiestde la série IEC 61010, publiées sous le titre général Exigen
sécurité pour appareilselectriques de mesurage, de régulation et de laboratoire, peut
nsultée sur le site web de I'lEC.

présente Partie)2-011 doit étre utilisée conjointement avec la derniére édition
FC 61010-1. _Elle a été établie sur la base de la troisieme édition (2010) et
hendement 4(2016), ci-aprés dénommée la Partie 1.

présente Partie 2-011 compléte ou modifie les articles correspondants de I'lEC 61010-1
con @_transformer cette publication en norme IEC: Exigences particulieres pour APPAREIL
FRIGERATION.

de

ENT
4.1,

[, le

sion
LE;

ant

ces
Etre

de
son

de
5 DE

Lo

de

rsqu'un paragraphe particulier de la Partie 1 n'est pas mentionné dans la présente
Partie 2-011, ce paragraphe est applicable pour autant qu'il soit raisonnable. Lorsque la
présente Partie 2-011 spécifie "addition", "modification", "remplacement" ou "suppression”, il
convient d'adapter en conséquence l'exigence, la modalité d'essai ou la note correspondante

la Partie 1.

Dans la présente norme:

1)

les caractéres d'imprimerie suivants sont utilisés:
— exigences et définitions: caractéres romains;

— NOTES: petits caractéres romains;
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— conformité et essais: caracteres italiques;

— termes définis a I'Article 3 et utilisés dans toute cette norme: PETITES CAPITALES
ROMAINES.

2) les paragraphes, figures, tableaux et notes complémentaires a ceux de la Partie 1 sont
numeérotés a partir de 101. Les annexes complémentaires sont désignées a partir de AA et
les listes de termes additionnels a partir de aa).

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de

stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données
relatives au document recherché A cette date le document sera

e | reconduit,
e [ supprimé,
e | remplacé par une édition révisée, ou

e | amendé.

cette publication indique qu'elle contient des couleurs qui‘'sont considérées com

itiles @ une bonne compréhension de son contenu. Les utilisateurs devraient,

IMPORTANT - Le logo "colour inside™ qui se trouve sur laypage de couverture {e
p
conséquent, imprimer cette publication en utilisant une imprimante couleur.
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INTRODUCTION

La présente Partie 2-011, ainsi que la Partie 2-010 et la Partie 2-012 pris ensemble, couvrent
les DANGERS spécifiques associés a I'échauffement et au refroidissement des matiéres par des
appareils, et sont organisés comme suit:

I''EC 61010-2-010 | Couvre spécifiquement les DANGERS associés aux appareils comportant
des systémes de chauffage.

[EC6TOTO-Z-0TT | Couvre specifiquement les DANGERS asSOCIES aux appareils comporignt
des SYSTEMES FRIGORIFIQUES.

INEC 61010-2-012 | Couvre spécifiquement les DANGERS associés aux appareils,camportalnt
a la fois des systéemes de chauffage et des SYSTEMES FRIGORIFIQUES
qui interagissent entre eux de sorte que les SYSTEMES de-chauffage [et
FRIGORIFIQUES combinés générent des DANGERS supplémentaires ou
plus graves pour les deux systemes que s'ils sont traités séparément.
Elle couvre également les DANGERS associés/sau traitement des
matiéres par d'autres facteurs tels que I'expgsition aux rayonnements,
une humidité excessive, la présence de)CO, et un mouvement

mécanique.

Récommandations pour I'application de la ou des¢parties 2 appropriées

Ldrsque l'appareil comprend uniquement un systeme d'échauffement des matiéres, et adcun
SY|ISTEME FRIGORIFIQUE, ou lorsque d'autres' facteurs d'environnement s'appliquent| la
P4grtie 2-010 s'applique alors sans que la Partie 2-011 ou la Partie 2-012 ne s'avére nécessaire.
De facon analogue, lorsque l'appareil comprend uniquement un SYSTEME FRIGORIFIQUE et aycun
systéme d'échauffement des matiéres, ou lorsque d'autres facteurs d'environnenment
s'appliquent, la Partie 2-011 s'applique sans que la Partie 2-010 ou la Partie 2-012 ne s'ayére
nélcessaire. Toutefois, lorsque l'appareil comporte a la fois un systéme d'échauffement |des
matiéres et un SYSTEME FRIGORIRIQUE ou lorsque les matieres traitées dans I'application prgvue
génerent une chaleur importante dans le SYSTEME FRIGORIFIQUE, il convient de détermingr si
I'interaction entre les deux:\systémes engendre des DANGERS supplémentaires ou plus grgves
que si les systémes étaient évalués séparément (TEMPERATURE REGULEE, voir I'organigramme

la Figure 102 polr, le processus de sélection). Lorsque l'interaction des fonctions| de
chiauffage et de refroidissement n'engendre aucun DANGER supplémentaire ou plus grave,| les
delux Parties 2-010yet 2-011 s'appliquent alors pour leurs fonctions respectives. Inversemenit, si
deils DANGERS supplémentaires ou plus graves proviennent de la combinaison des fonctiong de
chipuffage et/de refroidissement, ou lorsque I'appareil inclut des facteurs supplémentaireg de
trgitement.des matiéres, la Partie 2-012 s'applique alors, contrairement aux Parties 2-010 gt 2-

Les DANGERS typiques dans le cas d'un SYSTEME FRIGORIFIQUE (voir Figure 101) comprenant un
MOTOCOMPRESSEUR, un condenseur, un détendeur et un évaporateur incluent entre autres:

— L'exceés de température cbdbté basse pression (température de retour) en direction du
MOTOCOMPRESSEUR est supérieur au niveau admissible. Un MOTOCOMPRESSEUR comporte un
moteur refroidi par FLUIDE FRIGORIGENE, et il convient d'établir que les températures
maximales du cbété basse pression dans les conditions les moins favorables ne dépassent
pas les CARACTERISTIQUES ASSIGNEES d'isolation du moteur.

— L'exces de pression c6té basse pression au niveau de I'admission du MOTOCOMPRESSEUR
est supérieur au niveau admissible. L'enveloppe du MOTOCOMPRESSEUR est exposée a cette
pression et il convient d'adapter ses CARACTERISTIQUES ASSIGNEES de conception aux
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pressions les plus défavorables tout en assurant la marge de sécurité correcte pour un
récipient sous pression.

L'excés de température cé6té haute pression en direction du condenseur est supérieur au
niveau admissible. Les températures c6té haute pression dans les conditions les plus
défavorables peuvent présenter un DANGER lié a la température en cas d'exposition de
I'OPERATEUR ou de détérioration de l'isolation électrique provoquant un DANGER électrique.

L'excés de pression c6té haute pression en direction du condenseur est supérieur au
niveau admissible. Les composants FRIGORIGENES en aval du MOTOCOMPRESSEUR jusqu'au
niveau du détendeur sont exposés a cette pression et il convient d'adapter leurs

cARACTERICTINIIES AcoIANEES An ~onanntian Ay nraccoinne lac nliic AAfavArahlac a0 en

Il
co|
ré

O T T T O T TR U T O o oTONE C U o COTT o o P troT T o oA P oo oToT o oo pProo— ooy oraoTrco—too

assurant la marge de sécurité correcte pour un récipient sous pression.

Les TEMPERATURES maximales REGULEES, desquelles la chaleur est extraites/peuyent
affecter la température maximale c6té basse pression en direction du MOTOCOMPRESSEUR,
ainsi que présenter un DANGER lié a la température en cas d'exposition de ['Q@PERATEUR ou
de détérioration de lisolation électrique provoquant un DANGER électrique. Que clette
TEMPERATURE REGULEE soit issue d'une fonction de chauffage intégrée du dispositif ou de la
chaleur dissipée de la matiere refroidie, il convient d'évaluer I'effet danhs les conditionsg les
plus défavorables.

Il convient d'établir I'appel de courant de I'appareil lorsque les conditions de fonctionnenent
les plus défavorables du SYSTEME FRIGORIFIQUE sont prises en'compte, y compris les cyfles
de dégivrage éventuels qui peuvent s'appliquer.

convient de déterminer les conditions les plus défayorables pour les appareils | qui
mprennent a la fois les conditions d'UTILISATION NORMALE les moins favorables, et]|les
sultats d'essai les plus défavorables dans des CONDITIONS DE PREMIER DEFAUT.

Température et

pbression maximales Condenseur
C6té haute pression
~
v
Motocompresseur
détendeur Evaporateur
~ <
-~ ~
Application

dans les CONDITIONS

Températuce et DE TEMPERATURE

pression ‘miaximales
coté basse pression

DE TREMPAGE

~

/N

~

IEC

Figure 101 — Schéma d'un SYSTEME FRIGORIFIQUE comprenant un condenseur
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Le processus de sélection est illustré dans I'organigramme suivant (voir Figure 102).

Quelle Partie 2 s‘applique pour les appareils
relevant du domaine d’application de '|[EC 61010 et
intégrant un échauffement et/ou refroidissement ?

Les facteurs supplémentaires de traitement des
matiéres peuvent inclure I'exposition aux
rayonnements, une humidité excessive, le CO,, le
brouillard salin et des produits chimiques, etfc.

NON

L’appareil
. intégre-t-il des
L,a Pa_me 2-012 facteurs supplémentaires de
s’applique seule tra

N ——

W

L’appareil comporte -t-il
un SYSTEME FRIGORIFIQUE ?,

L’appareil
oul comprend -il I'échauffement

des matiefes ?

La Partie 2-011
s’applique seule

La TEMPERATURE REGULEE
peut étre déduite de la chaleur
résultante de la matiere traitée

ou d’une fonction de

chauffage intégrée

La TEMPERATURE
REGULEE affecte-t-elle
le SYSTEME FRIGORIFIQUE\de,
maniére négative?

La Partie 2-012
s’applique seule

Les Parties 2-010 et 2-011
s’appliquent toutes deux

L’appareil doit étre évalué afin

L’appareil peut prendre des
de s’assurer que les DANGERS mesures afin de réduire de
dus & la TEMPERATURE maniére fiable I'effet de la
REGULEE ont été réduits

TEMPERATURE REGULEE

Figurey102 — Organigramme illustrant le processus de sélection

—
La Partie 2-010
s’applique seule

N~—7

IEC
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EXIGENCES DE SECUR[TE POUR APPAREILS ELECTRIQUES DE
MESURAGE, DE REGULATION ET DE LABORATOIRE -

Partie 2-011: Exigences particuliéres pour APPAREILS DE REFRIGERATION

1 Domaine d'application et objet

19

L'article de la Partie 1 est applicable, a I'exception de ce qui suit:

1.1.1 Appareils inclus dans le domaine d'application

Remplacement:
Remplacer le deuxiéme alinéa par le suivant:

La présente Partie 2 de I'lEC 61010 spécifie les exigences de s€curité particuliéres pour|
types a) a c) suivants d'appareils électriques et leurs accessoires; quel que soit I'endroit d
Ieiuel ils sont destinés a étre utilisés, lorsque ces appareils comportent des SYSTE

les
ans
MES

FRIGORIFIQUES, que ces derniers fassent partie intégrante des appareils ou qu'ils soient séparés

des appareils, et que les appareils sont sous la commande directe du SYSTEME FRIGORIFIQUH.

Leg présent document décrit de maniére détaillég " toutes les exigences correspondar
I'u£ilisation d'une quantité de FLUIDE FRIGORIGENE/INFLAMMABLE allant jusqu'a 150 g par ét

d'din SYSTEME FRIGORIFIQUE. Lorsqu'une chargé.de FLUIDE FRIGORIGENE INFLAMMABLE dép4g
cefte quantité, des exigences supplémentaires hors du domaine d'application du pré
document s'appliquent.

Addition:

Ajouter le texte suivant apres le dernier alinéa:

NQTE 101 Les exemples D'APPAREILS DE REFRIGERATION incluent, entre autres, les appareils de laboratoire telg
les| réfrigérateurs de laboratoire, les congélateurs, les vitrines réfrigérées.

Il ¢st possible qu'une ou toutes les parties de I'appareil relévent du domaine d'application d

t a
age
sse
sent

que

une

oy plusieurs autres) Parties 2 de I'lEC 61010, ainsi que du domaine d'application de la prés¢nte

ngrme. Dans.Ce’ cas, les exigences de ces autres Parties 2 s'appliquent également.
pdrticulier, si-I'appareil est prévu pour étre utilisé comme centrifugeuse, les exigences
I''EC 61040-2-020 s'appliquent. Toutefois, lorsque l'appareil comprend un systéme frigorifi
et| ung-\fonction de chauffage dont la combinaison des deux introduit des DANG

En
de
que
ERS
est

supplémentaires ou plus graves que lorsque le traitement est réalisé séparément, alors il
passi . 5 A ) . f o

Voir d'autres informations dans 'organigramme (Figure 102) pour le processus de sélectio
les recommandations dans I'Introduction.

1.1.2 Appareils exclus du domaine d'application

Addition:

Ajouter le nouveau point suivant aprés le point j):

ou appareil incorporant

n et
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aa) un SYSTEME DE REFRIGERATION transcritique (systéme utilisant du CO,) ou systeme utilisant
de I'ammoniaque (NH3;) comme FLUIDE FRIGORIGENE.

1.2 Objet
1.2.1 Aspects inclus dans le domaine d'application

Remplacement:

Remplacer le premier alinéa par le suivant:

L'objet du présent document est d'assurer que la conception et les méthodes de construgtion
deils APPAREILS DE REFRIGERATION fournissent une protection adéquate aux OPERATEURS, [aux
splectateurs, au personnel de service formé, ainsi qu'a la zone périphérique contre.les DANGERS
spécifiques relatifs aux SYSTEMES FRIGORIFIQUES.

Addition:

Ajouter la note suivante aprés la note existante:

NQTE 101 Une liste des DANGERS typiquement associés aux SYSTEMES FRIGORIFIQUES et aux FLUIDES FRIGORIGENES
esf incluse dans I'Annexe BB.

2 | Références normatives

L'article de la Partie 1 est applicable, a I'exceptionde ce qui suit:
Addition:

Ajouter a la liste les références suivantes:

IEC 60079-15:2010, Atmospheéres -explosives — Partie 15: Protection du matériel par mode de
protection "n"

IEC 60335-2-34:2012, Appareils électrodomestiques et analogues — Sécurité — Partie 2{34:
EXxigences particuliéres pour les motocompresseurs
IEC 60335-2-34:2012/AMD1:2015
IEC 60335-2-34:2012/AMD2:2017

ISP 7010, Symboles graphiques — Couleurs de sécurité et signaux de sécurité — Signaux de
sélcurité enregistrés

3 | Termes et définitions

L'article de la Partie 1 est applicable, a I'exception de ce qui suit:
Addition:
Ajouter les nouveaux termes et définitions suivants:

3.101

APPAREIL DE REFRIGERATION

appareil d'essai, de mesure, de régulation et de laboratoire comprenant un SYSTEME
FRIGORIFIQUE soit comme partie intégrante de I'appareil, soit séparé de celui-ci
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3.102

SYSTEME FRIGORIFIQUE
ensemble de parties interconnectées contenant du FLUIDE FRIGORIGENE constituant un CIRCUIT
FRIGORIFIQUE dans lequel le FLUIDE FRIGORIGENE circule afin d'extraire ou de rejeter de la

c

haleur

19

[SOURCE: ISO 5149-1:2014, 3.1.9, modifié¢ — Le terme entre parenthéses "(pompe a chaleur)",
les mots "(c'est-a-dire refroidir et chauffer)", et la note ont été supprimés.]

3.

F
F
||

N

classification la plus défavorable est choisie pour les besoins de la présente définition ou l'inflammabilité du mél
es{ elle-méme évaluée conformément a I'lSO 817.

3.104

HFAco

PRESSOSTAT DE SECURITE HAUTE PRESSION

dispositif actionné par pression congu pour arréter le fonctiennement du générateur
pression

Nofe 1 a l'article: Le terme abrégé "HPCO" est dérivé du terme anglais développé correspondant "high preg
cuf-out".

3.105

PRESSION MAXIMALE ADMISSIBLE

PS|

pression maximale pour laquelle I'équipement'est congu, telle que spécifiée par le fabricant

N
p

[SPURCE: ISO 5149-1:2014, 3.3(3]

3.
CQNDITION DE TEMPERATURE’'DE TREMPAGE

Cc
e

N
u

3.

F

03

LUIDE FRIGORIGENE INFLAMMABLE
LUIDE FRIGORIGENE ayant une classification d'inflammabilité de classe 2 ou 3 conforméme
I$0 5149-1 et I'ISO 817

ofe 1 a l'article: Pour les mélanges de FLUIDES FRIGORIGENES ayant plus d'une classification~diinflammabilit

ofe 1 a l'article: Le terme abrégé "pPs" est dérivé du terme anglais développé correspondant "maximum allo
rgssure”.

06

ondition d'environngment de température lorsque toutes les températures de l'apparei
sisai (EUT) sont égales a la température ambiante d'essai +2 °C

ofe 1 a l'article:\“Le terme abrégé "EUT" est dérivé du terme anglais développé correspondant "equip
ngler test".

07

nt a

é, la
hnge

de

sure

able

en

ment

C]WNCTIONNEMENT ANORMAL

fopctionnement d'un APPAREIL DE REFRIGERATION ayant une plage limitée de températyres
ambiantes ASSIGNEE dans des conditions de température ambiante hors des limites imposées

p

3
F

ar cette plage, mais compris dans les limites définies en 1.4.1

.108
LUIDE FRIGORIGENE

fluide utilisé pour le transfert de chaleur dans un SYSTEME FRIGORIFIQUE, qui absorbe la chaleur
a basse température et basse pression du fluide et la rejette a haute température et haute

p

ression du fluide, impliquant généralement un changement de phase de ce fluide

[SOURCE: ISO 5149-1:2014, 3.7.9, modifié — la note a été supprimée.]
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3.109

TE

MPERATURE REGULEE

température de localisation de I'évaporateur et a laquelle le c6té basse pression de I'appareil
est exposé, a l'issue du transfert de chaleur, par chauffage actif ou par le systéme d'application

ou

Note 1 a l'article:

I'éprouvette

chaleur au refroidissement, les fonctions du condenseur et de I'évaporateur sont échangées.

co
at

No|
ex

[S
3.

Md
SO

Pour les systémes a pompe a chaleur, lorsqu'une vanne 4 voies est utilisée pour passer de la

ncentration de gaz ou de vapeur inflammable dans l'air, au-dessous de laquelle
osphére explosive gazeuse ne peut pas étre formée

e 1 a larticle: Le terme abrégée "LEL" est dérivé du terme anglais développé carrespondant "l
losive limit".

DURCE: IEC 60050-426:2008, 426-02-09]
1

)PTOCOMPRESSEUR
us-ensemble de réfrigération composé des mécanismes. du compresseur et du mot

enfermés ensemble dans la méme enveloppe étanchey ‘sans arbre extérieur, le mo

fo

No|
(M
he
élg
[S
en

GR
co
co
(si

[S
ap

4

nctionnant dans une atmosphére de FLUIDE FRIGORIGENE»avec ou sans huile

une

pwer

eur,
teur

e1 & larticle: L'enveloppe peut étre fermée de fagen permanente par soudage ou par brapage

TOCOMPRESSEUR hermétique), ou elle peut étre fermée ) par des joints d'étanchéité (MOTOCOMPRES
métique accessible). Une boite de raccordement, une boite de raccordement intégrée et d'autres compog
ctriques ou un dispositif de commande électronique peuwvent étre inclus.

DURCE: IEC 60335-2-34:2012, 3.101, _(modifié — "appareil" a été remplacé par "s
semble de réfrigération” et la note 2 a‘ete supprimée.]

12
OUPE DE CONDENSATION

BEUR
ants

pus-

mbinaison spécifique de sqQus-ensembles frigorifiques pour un FLUIDE FRIGORIGENE domné,

mprenant un ou plusieurs:MOTOCOMPRESSEURS, des condenseurs, des réservoirs de liq
nécessaire) et les accessoires habituellement fournis

DURCE: ISO 5149+1:2014, 3.4.5, modifié — La définition a été adaptée au cas spécifique
pareils de réfrigération.]

Essais

lide

des

L'zrrticle de la Partie 1 est applicable, a I'exception de ce qui suit:

4.3 Conditions de référence pour les essais

4.3.1 Conditions d'environnement

Addition:

Ajouter le texte suivant apres le point d):

Etant donné que les températures, pressions et appels de courant pour un SYSTEME
FRIGORIFIQUE sont influencés de maniére significative par les températures ambiantes de
maniére non linéaire, une extrapolation linéaire des données d'essai n'est pas possible. Par
conséquent, les essais visant a établir les températures, pressions et appels de courant pour
un SYSTEME FRIGORIFIQUE doivent étre réalisés dans les conditions d'environnement suivantes:
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) une température ambiante de 40 °C;
) une humidité relative ne dépassant pas les limites définies en 1.4.1 d).

19

Si I'appareil est ASSIGNE par le fabricant pour fonctionner dans des conditions d'environnement
étendues telles que définies en 1.4.2 ou dans des conditions d'environnement plus limitées
conformément a la note 2 de 1.4.1, ces conditions définissent alors les réglages de 4.3.1 aa)

ou

4.3.1 bb).

Lorsque le SYSTEME FRIGORIFIQUE est refroidi par eau, la température de I'alimentation en eau

do

it étre |a température maximale spécifiée par le fabricant (voir 5.4.3) avec la pression d'

eau

la

Si
de

4,
4,

Ad
Aj

Lo
un
DH
de
te
TE|

cet essai.

Ad

Aj

4,

plus défavorable spécifiée par le fabricant.

une condition d'environnement limitée conformément a la note 2 de 1.4.1, est utilisée, I'e
4.3.2.101 s'applique alors.

3.2 Etat de I'appareil

8.2.1 Généralités

dition:

buter le texte suivant aprés le premier alinéa:

rs de la mesure des températures, pressions et appels de courant des appareils compor
SYSTEME FRIGORIFIQUE, les essais doivent commencer’dans des CONDITIONS DE TEMPERAT

s valeurs de tension d'entrée extrémes (x10 %) doivent commencer dans ces conditions

nsion et atteindre un état stable, mais peuvéeht ne pas commencer dans des CONDITIONS
MPERATURE DE TREMPAGE. Les dispositifs desécurité ne doivent pas fonctionner au cours

dition:
buter le nouveau paragraphe stivant:
ur les APPAREILS DE'\REFRIGERATION prévus pour fonctionner dans un environnement limit

umis a l'essai_selon 4.3.1, cet essai supplémentaire de FONCTIONNEMENT ANORMAL
ppliquer pour simuler la défaillance de I'environnement régulé dans l'installation.

p p 9
de protection est autorisé au cours de cet essai. Si les cond|t|ons de stabilisation ne peuvent

pa

rsque les,‘conditions d'essai les plus défavorables sont déterminées pour les essais
pérature et de pression définis en 10.4.1, l'appareil est utilisé dans ces conditions jus

5sai

tant
URE

TREMPAGE lorsque toutes les pressions sont totalement équivalentes. Les essais effectugs a

de
5 DE
de

B.2.101 FONCTIONNEMENT;ANORMAL pour simuler la défaillance de I'environnement régulé

e et
doit

de
ju'a

itjons

les

itifs

s étre atteintes en raison du fonctionnement des dispositifs de protection, les valeurs
maximales enregistrées pour cet essai doivent alors étre:

les températures et les pressions maximales au point de fonctionnement de dispositifs non

réarmables ou a réarmement manuel. Il n'est pas nécessaire de réarmer le dispositif a

réarmement manuel au cours de cet essai; ou

les températures et les pressions maximales obtenues aprés des cycles continus des

dispositifs de protection a réarmement automatique. Les cycles doivent se poursuivre

jusqu'a ce qu'il apparaisse clairement que les cycles successifs ne développent pas de

valeurs maximales plus élevées.
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4.4.2 Application des conditions de défaut

4.4.2.10 Refroidissement

Remplacement:

Remplacer le texte par ce qui suit:

Pour le refroidissement non associé au refroidissement du SYSTEME FRIGORIFIQUE:

a)
b)
c)

Pd
d)

Si
es|

pendant 10 cycles.

Si
es|
P

Lo
fa
ba

[eS €évents avec Tiires doivent etre rermes,
le refroidissement forcé par ventilateurs a moteur doit étre arrété;

le refroidissement par circulation d'eau ou autre liquide de refroidissement doit étre*arréf
ur le refroidissement associé au refroidissement du SYSTEME FRIGORIFIQUE:

Essai de calage des ventilateurs du condenseur — pour les SYSTEMES FRIGORIFIQ
refroidis par air

limitation du flux d'air du condenseur, suivant le cas le plus-défavorable, jusqu'a I'obte
d'une pression maximale stabilisée ou de températures-maximales représentatives s
une charge cyclique. Les températures et les pression$ ‘doivent étre contrélées selon
intervalles de courte durée tout au long de I'essai afinnde vérifier la saisie des valeurs
créte des pressions. Cet essai est réalisé a une température ambiante de 25 °C + 3 °C.

Essai de défaillance en eau du condenseur — pgur'un SYSTEME FRIGORIFIQUE refroidi par
Le SYSTEME FRIGORIFIQUE doit étre utilisé en.coupant l'alimentation en eau de condensa

de températures maximales stabilisées ou de températures maximales représentatives s
une charge cyclique. Les températures: et les pressions doivent étre contrélées selon
intervalles de courte durée tout audong de I'essai afin de vérifier la saisie des valeurs
créte des pressions. Cet essai esfréalisé a une température ambiante de 25 °C + 3 °C.

un HPCO a réarmement manuel est utilisé pour limiter la pression de créte au cours
sais d) ou e), il doit alors étre réarmé manuellement dans un délai de fonctionnement de

un HPCO a réarmement automatique est utilisé pour limiter la pression de créte au cours
ais d) ou e), il_dojt alors pouvoir fonctionner selon des cycles automatiques jusqu'a ce
isse étre démontré que des températures et des pressions de créte ont été obtenues.

rsqu'il est'possible de démontrer qu'un HPCO fonctionne au cours des essais d) ou e
bricant-peut choisir de renoncer a I'essai, mais il régle la pression PS pour les c6tés haut
sselpression du MOTOCOMPRESSEUR sur la pression assignée du HPCO.

Un par un, chaque ventilateur de condenseur doit étre mis a I'arfét, a moins qu'un pre%nier

UES

défaut ne puisse désactiver tous les ventilateurs du condenseur. simultanément, ou avec la

tion
ous
des

de

eau

tion

ou en limitant I'eau de condensation, suivant le cas le plus défavorable, jusqu'a I'obtention

ous
des
de

des
6s

des
qu'il

, le
e et

Pour les appareils comprenant des condenseurs refroidis par air et par eau, seul un a la fois
peut étre mis en conditions de défaut, a moins que le client ne soit autorisé a faire fonctionner
soit le refroidissement par air soit le refroidissement par eau (la conception intégre une option
redondante de refroidissement pour le condenseur).

Pour un SYSTEME FRIGORIFIQUE en cascade, lorsqu'un échangeur de chaleur du systéme du
premier étage agit en tant que condenseur du systéme du deuxiéme étage, le fabricant peut
choisir d'utiliser chaque étage du condenseur individuellement dans le cadre des essais
correspondants décrits en d) ou e). Dans ce cas, la désactivation du systéme du premier étage
simule le deuxiéme étage qui fonctionne dans une condition d'essai de d) ou e).

Addition:
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Ajouter le nouveau paragraphe suivant:

4.4.2.101 Essai de refroidissement non régulé

Les régulateurs de température doivent étre neutralisés pour produire un refroidissement non
régulé. Ceci s'applique, que le régulateur contrdle la température des appareils, du moyen de
transfert de chaleur ou de la matiére traitée.

4.4.3.1 Généralités

Addition:
Ajouter I'alinéa suivant aprés le premier alinéa:

En raison du temps qu'un SYSTEME FRIGORIFIQUE peut prendre pour atteindre des-conditiong de
stabilisation, la durée des essais de premier défaut peut étre supérieure ar4 h, a moins gu'il
sojit évident que des conditions stables ont été maintenues pendant au mains-1 h.

5| Marquage et documentation
L'article de la Partie 1 est applicable, a I'exception de ce qui suit:

5.1.2 Identification

Addition:

Ajputer les nouveaux points suivants aprés la nete qui suit le point b):

ad) la masse totale du FLUIDE FRIGORIGENEpour chaque CIRCUIT FRIGORIFIQUE distinct;

bb) pour un FLUIDE FRIGORIGENE ayant’ un seul composant, au moins un des marquages
suivants:

— le nom chimique,

— la formule chimique,

— le numéro du FrUIDE FRIGORIGENE,

cc pour un mélange de FLUIDES FRIGORIGENES, au moins un des marquages suivants:
— le nom chimique et la proportion nominale de chacun de ses composants,

— la formule chimique et la proportion nominale de chacun de ses composants,

— lefnuméro du FLUIDE FRIGORIGENE et la proportion nominale de chacun de [ses
composants,

£ N le numéro du FLUIDE FRIGORIGENE du mélange de FLUIDES FRIGORIGENES,

NQTE. 101 Les numéros des FLUIDES FRIGORIGENES sont indiqués conformément a I'ISO 817 ou a toute autre nprme
de classification des FLUIDES FRIGORIGENES, par exemple 'ANSI/ASHRAE 34.

dd) la PRESSION MAXIMALE ADMISSIBLE (PS) en CONDITION NORMALE, c6tés haute et basse
pression pour chaque étage du FLUIDE FRIGORIGENE.

NOTE 102 La compilation des résultats des essais qui définissent PS est détaillée en 11.7.101.
5.1.3 Alimentation RESEAU

Remplacement:

Remplacer la déclaration de conformité comme suit:
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La conformité est vérifiée par examen et par mesurage de la puissance ou du courant d'entrée
pour vérifier le marquage indiqué en 5.1.3 c). Le mesurage est effectué avec l'appareil en
condition de consommation maximale de puissance, mais afin d'exclure tout courant d'appel
initial, il n'est pas effectué tant que le courant ne s'est pas stabilisé (généralement apres 1 min).
Les valeurs transitoires sont ignorées. Pour les APPAREILS DE REFRIGERATION, il est nécessaire
d'évaluer l'impact des températures ambiantes extrémes et l'interaction de tout mode de
dégivrage lors de la détermination de la condition de consommation maximale de puissance.

Addition:

Ajputer les nouveaux symboles suivants dans le Tableau 1:

Tableau 1- Symboles

Numéro Symbole Référence Description

1ISO 7010-W010 Danger; basses températures/conditions de gel, DANGER de

101 (2011-05) gelure (MOD)

1ISO 7010-W021

102 (2011-05) Danger; matieres inflammables
ISO 7010-W011 .
103 Danger; surfdce glissante
(2011-05)
ISO 7010-W024 i )
104 Panger; écrasement des mains

(2011-05)

> >R

5.2 Marquage des avertissements

Remplacement:

Reémplacer le point a)spar ce qui suit:

a)| la hauteur perpendiculaire du triangle pour tous les symboles d'avertissement doit étrg de
15 mm aucsminimum. La hauteur du texte doit étre supérieure ou égale a 1,8 mm/| en
fonction,de la taille de l'appareil, de la lisibilité en UTILISATION NORMALE et de l'espace
disponible pour le symbole. Les symboles et le texte doivent avoir une couleur contrastée
paf rapport a la couleur du fond.

Addition:

Ajouter le nouvel alinéa suivant avant la déclaration de conformité:

Les marquages d'avertissement ou les symboles de DANGERS particuliers qui existent ou se
développent uniquement lors de l'installation ou de la maintenance de l'appareil doivent
apparaitre de maniére visible uniquement lors de I'exécution de cette maintenance particuliére.
Par exemple, le marquage du type de FLUIDE FRIGORIGENE INFLAMMABLE et de I'agent moussant
inflammable doit étre visible lors de l'acces aux MOTOCOMPRESSEURS, et, dans le cas
d'appareils avec un GROUPE DE CONDENSATION DE FLUIDE FRIGORIGENE distant, aux raccords de
tuyauteries. Le symbole 102 du Tableau 1 doit étre placé sur la plaque signalétique de
l'appareil a proximité de la déclaration du type de FLUIDE FRIGORIGENE et des informations de
chargement. Il doit étre visible aprés l'installation des APPAREILS DE REFRIGERATION.
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5.4.1 Généralités

Remplacement:

Remplacer le point d) par le suivant:
d) les informations spécifiées de 5.4.2 4 5.4.6, en 5.4.101 et 5.4.102;

5.4.3 Installation des appareils

Remplacement.:
1

Remplacer la note par le texte qui suit:

NQTE Une déclaration dans la documentation peut étre ajoutée indiquant que, lors de l'installation,*la sécurifé de
todt systéme intégrant I'appareil reléve de la responsabilité de I'assembleur du systéme.

Ajouter la nouvelle note suivante:

NJTE 101 Aux Etats-Unis, des instructions complémentaires sont exigées concernant les appareils contenamt du
FLYIDE FRIGORIGENE INFLAMMABLE — voir I'Annexe informative DD.

5.4.4 Fonctionnement de I'appareil

Addition:

Ajputer le nouveau point suivant aprés 5.4.4 j):

ad) les informations pour permettre un accés sir au cours de l'utilisation, y compris
I'identification des DANGERS de trébuchement et de glissade (voir également 7.3.10( et
16.101).

Addition:
Ajputer les nouveaux paragraphes)suivants:

5.4.101 Instructions supplémentaires pour les appareils comprenant un GROUPE DE
CONDENSATION-DE FLUIDE FRIGORIGENE séparé et prévus pour le raccordement|a
une alimehtation en eau

Pqur les appareils comprenant un GROUPE DE CONDENSATION DE FLUIDE FRIGORIGENE séparé| les

ingtructions doivvent inclure un énoncé comprenant les éléments suivants:

L'installation de I'APPAREIL DE REFRIGERATION et du GROUPE DE CONDENSATION DE FLYIDE
FRIGORIGENE ne doit étre effectuée que par le personnel de service du fabricant ou |une
personne ayant des compétences similaires.

Les informations fournies avec I'APPAREIL DE REFRIGERATION comprenant un GROUPE DE
CONDENSATION DE FLUIDE FRIGORIGENE séparé doivent comprendre

— des informations sur le type de GROUPE DE CONDENSATION DE FLUIDE FRIGORIGENE séparé a
laquelle I'armoire doit étre raccordée;

— un schéma électrique présentant les bornes électriques de connexion.

Pour les appareils prévus pour le raccordement a une alimentation en eau a des fins de
refroidissement, les instructions doivent comporter des informations sur la température
maximale autorisée et les pressions maximales et minimales de I'eau d'entrée cohérentes avec
le fonctionnement en toute sécurité des appareils.
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5.4.102 Instructions supplémentaires pour les appareils qui utilisent un FLUIDE

FRIGORIGENE INFLAMMABLE

Pour les appareils qui utilisent un FLUIDE FRIGORIGENE INFLAMMABLE, les instructions doivent
inclure les informations relatives a la manipulation, a I'entretien et a I'élimination de I'appareil.

Les instructions pour les appareils qui utilisent un FLUIDE FRIGORIGENE INFLAMMABLE doivent

inc

lure les avertissements suivants si nécessaire:

AVERTISSEMENT: S'assurer que toutes les ouvertures de ventilation ne soient

pas

obstruges:

AVERTISSEMENT: Ne pas utiliser de dispositifs mécaniques ou d'autres moyens |
accélérer le processus de dégivrage, autres que ceux recommandés par le fabricant:

AVERTISSEMENT: Ne pas endommager le circuit FRIGORIFIQUE.

Pqur les appareils qui utilisent des agents moussants inflammables, les instrdctions doi

ing

lure les informations concernant I'élimination des appareils.

Lgs instructions concernant les conditionneurs d'air a deux blocs\qui utilisent un FL

FRI

6

L'a

GORIGENE INFLAMMABLE doivent inclure 'avertissement suivant:

AVERTISSEMENT: Afin de réduire les DANGERS d'incendig, Iinstallation de cet appareil
étre effectuée uniquement par une personne diment qualifiée.

Protection contre les chocs électriques

rticle de la Partie 1 est applicable, a I'exception/de ce qui suit:

6.8.3.1 Essai en tension alternative

Remplacement:

Remplacer la premiére phrase du.premier alinéa par le texte suivant:

Le

générateur de tension doit,étre capable de maintenir la tension d'essai a 5 % de la va

splécifiée tout au long de ['essai.

7

L'a

Protection contre les DANGERS mécaniques

rticle de layRartie 1 est applicable, a I'exception de ce qui suit:

7.3 Parties mobiles

our

ent

UIDE

doit

leur

Addition:

Ajouter le nouveau paragraphe suivant:

7.3.101 Mécanismes de fermeture et verrouillage des portes

Pour les dispositifs de verrouillage comprenant ou ne comprenant pas de mécanismes de
verrouillage automatique, lorsqu'un fonctionnement imprudent peut engendrer des DANGERS
d'écrasement pour les mains ou les doigts, le symbole 104 du Tableau 1, avertissant d'un
mouvement de parties mécaniques et contre tout DANGER d'écrasement, doit étre marqué a
I'emplacement ou sur la partie au niveau desquels le DANGER peut survenir.

La

conformité est vérifiée par examen.
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8 Résistance aux contraintes mécaniques

L'article de la Partie 1 est applicable.

9 Protection contre la propagation du feu
L'article de la Partie 1 est applicable, a I'exception de ce qui suit:

Adédition:

Ajputer le nouveau paragraphe suivant:

9.5.101 Exigences d'avertissement relatives aux liquides inflammables

Lorsqu'un FLUIDE FRIGORIGENE INFLAMMABLE, des mélanges de FLUIDES FRIGORIGENES
INFLAMMABLES et/ou des agents moussants inflammables sont utilisés, les @ppareils doivent Etre
marqués avec le symbole 102 du Tableau 1. Des explications supplémentaires concernarnt le
symbole d'avertissement doivent étre détaillées dans la documentationydestinée a I'OPERATEUR,
au personnel de service et a I'AUTORITE RESPONSABLE de |'élimination finale des appareils, y
compris les avertissements relatifs aux matiéres inflammables et contre les DANGERS d'incendie
etjou d'explosion (voir 5.4.102).

Dans d'autres cas, lorsqu'une matiere inflammable est présente dans |'appareil, le symbole |102
peut étre utilisé comme marquage d'avertissement.

10 Limites de température de I'appareil et résistance a la chaleur
L'article de la Partie 1 est applicable, a I'exc¢eption de ce qui suit:

10.1 Limites de température des-surfaces pour la protection contre les briilures

Remplacement:
Remplacer le deuxiéme alinéa par le suivant:

Si| des surfaces chauffées qui peuvent étre facilement touchées sont nécessaires pour |[des
ralsons fonctionnelles, qu'elles soient congues pour fournir de la chaleur ou qu'elles sojent
chipudes par la,proximité des parties chauffées, il est admis que ces surfaces dépassent| les
valeurs du Tableau 19 en CONDITION NORMALE et 105 °C en CONDITION DE PREMIER DEFAUT, a
condition gqu'elles soient identifiables comme telles par I'aspect ou la fonction ou qu'elles sdient
marquées.avec le symbole 13 du Tableau 1 (voir 5.2).

10.2°/ Température des bobinages

Addition:
Ajouter le texte et le tableau suivants sous le Tableau 20:

La conformité des MOTOCOMPRESSEURS est vérifiée par mesurage comme spécifié en 10.4,
4.3.2.101 en CONDITION NORMALE et dans les CONDITIONS DE PREMIER DEFAUT applicables de
4.4.2.10 et également dans toutes les autres CONDITIONS DE PREMIER DEFAUT éventuelles qui
peuvent engendrer un DANGER par suite d'une température ou pression excessive. Les limites
de température applicables aux MOTOCOMPRESSEURS sont définies dans le Tableau 101. Les
pressions sont enregistrées pour utilisation en 11.7.2.


https://iecnorm.com/api/?name=f3f024a0cdaa12c8cd169b3d7520ff11

IEC 61010-2-011:2019 © |IEC 2019 - 71 -

Pour les MOTOCOMPRESSEURS conformes a I'"EC 60335-2-34:2012,
I''EC 60335-2-34:2012/AMD1:2015 et [I'IEC 60335-2-34:2012/AMD2:2017 (y compris son
Annexe AA), les températures de I'enveloppe et des bobinages des compresseurs ne sont pas
mesurées. Pour les MOTOCOMPRESSEURS non conformes a ces exigences, les méthodes d'essai
des températures détaillées dans I'lEC 60335-2-34 doivent alors étre appliquées pour mesurer
les températures des bobinages.

Tableau 101 — Températures maximales pour les MOTOCOMPRESSEURS

Partie du MOTOCOMPRESSEUR Température (°C)

Bobinages avec

+ isolant synthétique 140
+ isolant cellulosique ou analogue 130
Fnveloppe 150

10.3 Autres mesures de température

Addition:

Ajouter le nouveau point suivant aprés 10.3 e):

ad) La température des composants du SYSTEME .FRIGORIFIQUE établit les pressjons
maximales (voir 11.7.101).

10.4 Réalisation des essais de température
10.4.1 Généralités

Remplacement:
Remplacer le texte par ce qui suit:

La température maximale est déterminée en mesurant la montée en température dans|les
conditions d'essai de référence_définies par 4.3.1 du présent document. L'extrapolation linéaire
n'g¢st pas admise. A moih§- qu'une CONDITION DE PREMIER DEFAUT particuliére le spégifie
autrement, les instructions du fabricant concernant I'aération, le liquide de refroidissement) les
limitations pour usage. intermittent, etc. sont respectées. Tout liquide de refroidissement |doit
étre a la température maximale ASSIGNEE. Les pressions de fonctionnement doivent gtre
contrélées et enregistrées pendant tous les essais de température en vue de leur utilisdtion
dans I'évaluation de la pression maximale admissible.

En variante,) les mesurages de température sont effectués a la température ambiante la mpins
fayoraple_comprise dans la plage de températures ambiantes ASSIGNEES de ['appareil si ¢ela
représente une condition moins favorable. Des dispositions sont prises pour corriger|les
erteurs dues a la méthode d'obtention de la température ambiante d'essai (par exemple,
chicanage ou ENVELOPPE appropriée lorsque l'essai est réalisé dans une CHAMBRE D'ESSAI pour
essai d'environnement et les mouvements forcés de l'air refroidissent I'extérieur de I'appareil).

Lors de la mesure des températures et des pressions pour les APPAREILS DE REFRIGERATION, les
essais doivent commencer dans des CONDITIONS DE TEMPERATURE DE TREMPAGE lorsque toutes
les pressions sont totalement équivalentes. Les essais effectués a des valeurs de tension
d'entrée extrémes (+10 %) doivent commencer dans ces conditions de tension et atteindre un
état stable, mais peuvent ne pas commencer dans des conditions de trempage. Les dispositifs
de sécurité ne doivent pas fonctionner au cours des essais en CONDITIONS NORMALES. A la fin
de l'essai, le contréle doit se poursuivre aprés la mise hors tension de l'appareil, jusqu'a ce que
les pressions de chaque étage du FLUIDE FRIGORIGENE soient équivalentes ou démontrent
clairement que les valeurs maximales ont été atteintes.
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Pendant les essais en CONDITIONS NORMALES, les dispositifs de protection autres que les
protecteurs thermiques des moteurs des MOTOCOMPRESSEURS a réarmement automatique ne
doivent pas fonctionner. Lorsque les conditions de stabilisation sont établies, les protecteurs
thermiques des moteurs des MOTOCOMPRESSEURS ne doivent pas fonctionner.

Addition:
Ajouter le nouveau paragraphe suivant:

10-104+—Protectionecontretes—surfacesfroides

Si| la température minimale de surface des surfaces froides qui peuvent étre facilement
tolichées dépasse -30 °C, la surface froide doit étre marquée avec le symbole 101| du
Tgbleau 1 afin d'avertir I'OPERATEUR du DANGER de gelure.

L4 conformité est vérifiée par examen.

11 Protection contre les DANGERS des fluides et des corps solides étrangers
L'article de la Partie 1 est applicable, a I'exception de ce qui suijt:

11[.7 Fluide sous pression et fuites

Addition:
Ajputer les nouveaux paragraphes suivants:

11.7.101 Pression maximale dans un SYSTEME FRIGORIFIQUE

L4 pression maximale a laquelle une\partie de l'appareil peut étre soumise en CONDITION
NJRMALE ou en CONDITION DE PREMIER DEFAUT ne doit pas dépasser la pression de seryice
maximale ASSIGNEE pour cette partie. La pression de service maximale ASSIGNEE d'un
composant est déterminée parx§es CARACTERISTIQUES ASSIGNEES (si elles sont certifiées|par
rapport aux exigences relatives aux composants définies en 14.101) ou par conception, si les
pdrties concernées peuventsatisfaire aux essais de 11.7.102.

La PRESSION MAXIMALENADMISSIBLE (PS) doit étre déterminée par essai ou par application |des
pressions de FLUIDE FRIGORIGENE saturé aux températures minimales spécifiées données dans
le[Tableau 102. Enicas de doute, des essais doivent étre effectués. Si la pression de débuf de
décharge d'une\'soupape de surpression ou la pression définie d'un élément de rupture utjlisé
dans le systeme scellé est inférieure a la pression de vapeur saturée déduite du Tableau 102,
elle peut.étre utilisée pour limiter la pression maximale admissible adaptée a ce systgme.
Ldrsque des pressions de FLUIDE FRIGORIGENE saturé servent a définir la pression PS, le
fabricant n'est pas tenu d'enregistrer les pressions pendant les essais pour une utilisation
notmale et pour une ufilisation anormale |a valeur de la pression PS lorsqu'elle | est
déterminée par essai doit étre considérée comme étant la valeur la plus élevée des valeurs de
pression suivantes:

a) la pression maximale développée pendant les essais de température comme définie en
10.4.1;

b) la pression maximale développée pendant I'essai en CONDITION DE PREMIER DEFAUT pour le
refroidissement tel que spécifié en 4.4.2.10 d) ou 4.4.2.10 e);

c) la pression maximale développée pendant I'essai défini en 4.3.2.101, le cas échéant;
d) la pression maximale développée pendant I'essai défini en 11.7.104.8.

NOTE 1 Pour chaque étage de réfrigération, le systeme de pression peut étre réparti en deux sections, a savoir le
c6té haute pression et le cété basse pression de chaque compresseur, et la valeur de la pression PS peut étre
différente pour chaque c6té du systéme de pression.
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NOTE 2 |l est possible que les appareils satisfaisant aux exigences de 11.7 ne soient pas acceptés comme
conformes aux exigences nationales relatives a des pressions élevées. Des notes s'appliquent aux exigences
appropriées qui détaillent la modification de ces exigences afin d'étre acceptées comme preuve de conformité aux
réglements nationaux des Etats-Unis, du Canada et de certains autres pays.

Tableau 102 — Température minimale pour la détermination de la pression de vapeur
saturée du FLUIDE FRIGORIGENE

Conditions ambiantes <43 °C <55 °C

Coté haute pression avec condenseur refroidi par air 63 °C 67 °C

C6te haute pression avec condenseur refroidi par eau ou pompe a chaleur a eau ENSNRN ;
I'eau d'évacuation +8

Cl6té haute pression avec condenseur évaporateur 43 °C 55°C
Cl6té basse pression avec exposition de I'échangeur de chaleur a la température o o

. i~ 43 °C 55 °C
ambiante extérieure
Cloté basse pression avec exposition de I'échangeur de chaleur a la température o o

. L 38 *C 38 °C
ambiante intérieure

OTE 1 Pour le c6té haute pression, les températures spécifiées sont considérées comme les températures
aximales qui se produisent en fonctionnement. Ces températures sont supérieures aux températures
isceptibles d'étre observées lorsque le compresseur a fonctionné puis a été arrété. Pour le c6té basse pressjon,
calcul de la pression peut simplement étre fondé sur la température prévoe du compresseur aprés qu'|l a
dnctionné puis a été arrété. Ces températures sont les températures minimales et déterminent ainsi quq le
stéme n'est pas congu pour une PRESSION MAXIMALE ADMISSIBLE (PS) inférieure a la pression de vapeur satufrée
b FLUIDE FRIGORIGENE correspondant a ces températures minimales.

oo 3 Z

Q. n

NOTE 2 L'utilisation de températures spécifiées ne produit pas ¢oujours une pression de vapeur saturée|de
LUIDE FRIGORIGENE dans le systéme, par exemple, un systéme a charge limitée ou un systéme qui fonctionne @ la
gmpérature critique ou a une température plus élevée, du CO,potamment.

=~ T

NOTE 3 Pour les mélanges zéotropes, la PRESSION MAXIMALE ADMISSIBLE (PS) est la pression au point de bullg.

11(.7.102 Fuites et ruptures a haute pression
11.7.102.1 Généralités

Legs parties d'un SYSTEME FRIGORIFIQUE contenant le FLUIDE FRIGORIGENE ne doivent |pas
engendrer de DANGER par-rupture ou par fuite. Les exigences spécifiques concerpant
['utilisation de FLUIDES FRIGORIGENES INFLAMMABLES ou de mélanges de FLUIDES FRIGORIGENES
INFLAMMABLES sont traitées“en 11.7.104.

Pqur les composanis soumis a la pression cOté haute ou basse pression du SYSTEME
FRIGORIFIQUE, la‘\résistance structurale des parties contenant le fluide doit satisfaire a june
pression équivalant a trois fois la pression PS comme cela est défini en 11.7.101 pour le ¢bté
haute ou basSe pression du SYSTEME FRIGORIFIQUE.

L4 conformité est vérifiée par examen des CARACTERISTIQUES ASSIGNEES des composants
exjposSés a cette pression et, si un DANGER peut survenir, par I'essai de pression suivant. |Les
composants qui sont certifies selon 1es exigences applicables definies en 14.107T et qui sont
utilisés avec leurs CARACTERISTIQUES ASSIGNEES (pression assignée des composants > PS) sont
considérés comme satisfaisant a cette exigence sans effectuer d'essai.

NOTE 1 Pour la preuve de conformité aux réglements nationaux des Etats-Unis, du Canada et dans certains autres
pays, la résistance structurale des composants est identique, mais les CARACTERISTIQUES ASSIGNEES de conception
des composants sont différentes en fonction de la marge de sécurité exigée par les reglements nationaux. Par
exemple, aux Etats-Unis, les caractéristiques assignées de conception pour un composant conforme au Boiler Code
de I'ASME sont égales a 1/5 de la résistance structurale du composant.

NOTE 2 Conjointement avec la NOTE 1, la résistance structurale assignée minimale des composants contenant le
FLUIDE FRIGORIGENE aux Etats-Unis et au Canada est égale a cinq fois la pression maximale mesurée au cours des
essais de pression pour une utilisation normale et a trois fois la pression maximale mesurée au cours des essais de
pression pour une utilisation anormale. A noter ces différences de certification au cours de la sélection de
composants certifiés d'Amérique du Nord basées sur les essais effectués dans le présent document.
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11.7.102.2 Essai de pression

La pression du composant ou de l'ensemble (appareil en essai (EUT)) est augmentée par
I'action de I'air ou d'un gaz non dangereux ou au moyen d'un essai de pression hydrostatique,
de maniéere progressive jusqu'a la valeur d'essai spécifiée, et est maintenue a cette valeur
pendant 1 min. Si la TEMPERATURE REGULEE continue de I'EUT est inférieure ou égale a 125 °C
pour le cuivre ou I'aluminium, ou a 200 °C pour l'acier, la température d'essai de I'EUT pendant
cet essai doit étre au moins de 20 °C. Si la TEMPERATURE REGULEE continue de I'EUT dépasse
125 °C pour le cuivre ou l'aluminium, ou 200 °C pour l'acier, la température d'essai de I'EUT
pendant cet essai doit étre au moins de 150 °C pour le cuivre ou I'aluminium et de 260 °C pour
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tenpérature sur les caractéristiques de fatigue des matériaux doivent étre évalués.

L'EUT est considéré comme ayant satisfait aux exigences du présent essai s'il résiste’a I'egsai
dd pression sans rupture. Si I'EUT ne satisfait pas aux exigences, une autre_méthodeg de
dfmonstration de la conformité consiste alors a soumettre I'EUT a l'essai de ‘fatigue définj ci-
dgssous.

11.7.102.3 Essai de fatigue

Silla TEMPERATURE REGULEE continue de I'EUT dépasse 125 °C pour le cuivre ou l'aluminjum,
oy 200 °C pour l'acier, la température d'essai de fatigue des_parties ou ensembles a |ces
tenpératures doit étre au moins 10 K supérieure a la TEMPERATURE REGULEE continue| La
pression statique d'essai doit étre augmentée par le rapport de la contrainte admissiblg du
matériau a la température ambiante sur la contrainte admissible a la TEMPERATURE REGULEE
continue la plus élevée. Pour les autres matériaux,(Jes effets de la température sur|les
caractéristiques de fatigue doivent étre évalués afin-de déterminer les conditions d'essai.

Trpis échantillons d'essai doivent étre remplis de fluide et doivent étre raccordés a une solrce
d'alimentation de la pression. La pression doit étre augmentée et réduite entre les valgurs
cyrliques supérieures et inférieures a un.débit spécifié par le fabricant pour un nombre total de
240 000 cycles. La course de pression ‘spécifiée compléete doit se produire pendant chaque
cyrle.

Les pressions d'essai suivantes«doivent étre appliquées:

Pqur des raisons de sécurite; il est proposé d'utiliser un fluide non compressible.

— | Pour les composants c6té basse pression, la pression maximale admissible PS pour le ¢bté
basse pression(doit étre appliquée pour le premier cycle. Pour les composants c6té haute
pression, la (pression maximale admissible PS pour le cété haute pression doit Etre
appliquée pour le premier cycle.

— | La pression pour les cycles d'essai doit étre la suivante:

la valeur de pression supérieure ne doit pas étre inférieure a 0,7 fois la PRESSION MAXIMALE
ADMISSIBLe et la valeur de pression inférieure ne doit pas étre supérieure a 0,2 fois la
PRESSION MAXIMALE ADMISSIBLE.

— Pour le dernier cycle d'essai, la pression d'essai doit étre augmentée & 1,4 fois la PRESSION
MAXIMALE ADMISSIBLE (2 fois une valeur égale & 0,7 x la PRESSION MAXIMALE ADMISSIBLE).

Le composant ne doit pas se rompre, éclater ou fuir pendant cet essai.

Un essai de résistance a la pression a une pression équivalant a 2 fois la PRESSION MAXIMALE
ADMISSIBLE doit étre effectué sur trois échantillons, autres que les échantillons utilisés pour
I'essai de fatigue.

Le composant ne doit pas se rompre, éclater ou fuir pendant cet essai.
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