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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2-012: Particular requirements for climatic and environmental

—testing—andother temperature conditioningequipment———
FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of IEC s to prom
international co-operation on all questions concerning standardization in the electrical and electronic 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 National 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, jas nearly as possible, an internatio
consensus of opinion on the relevant subjects since each techni¢al,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<made to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for 4§
misinterpretation by any end user.

In order to promote international uniformity, IEC dNational Committees undertake to apply IEC Publicatiq
transparently to the maximum extent possible jn their national and regional publications. Any divergern

the latter.

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

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

No liability shall attach to IECNor its directors, employees, servants or agents including individual experts 4
members of its technical committees and IEC National Committees for any personal injury, property damage
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) 4
expenses arising out.ofs 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 publicationg
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 subject
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

between any IEC Publication and the corresponding national or regional publication shall be clearly indicateq i
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is.redline version of the official IEC Standard allows the user to identify the changes

made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61010-2-012 has been prepared by IEC technical committee 66:

Sa

fety 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

editter:

Th

Fy
the

Th

A
re
fo

IE

established ofi-the basis of the third edition (2010) and its Amendment 1 (2016), hereinaf

re

Th

alignment with changes introduced by Amendment 1 of IEC 61010-1:2010;
changes related to the use of small capitals for defined terms only;

clarifications for cooling tests in 4.4.2.10;

part of the sentence in item b), and the deletion of item c);

"ambient temperature" in 3.5.104, 3.5.105, 4.3.1, 4.3.2, 5.4.2(8.2.1, 8.2.2, 11.7.2.101
11.7.2.101.3, 13.2.102, 14.102, 15.101, 15.102, 15.103, (dntroduction and many oth

TEMPERATURE, is added.

e text of this International Standard is based on the féllowing documents:
FDIS Report on voting
66/687/FDIS 66/688/RVD

Il information on the voting for the approval of this International Standard can be found
e report on voting indicated in the abave table.

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

list of all parts of theEC 61010 series, published under the general title, Safg
quirements for electrical’equipment for measurement, control, and laboratory use, can
ind on the IEC website.

C 61010-2-012\is to be used in conjunction with the latest edition of IEC 61010-1. It w

erred to-as Part 1.

is Part 2-012 supplements or modifies the corresponding clauses in IEC 61010-1 so as

requirements for overtemperature protection in 10.101, including deletion,-of the secopd

changes pertaining to the accurate employment of terms "temperature", "operating
temperature”, "working temperature", "application temperature"; 'room temperature" ahd

21
er

locations. For the purpose of clarification, the defifition of 3.5.114, CONTROLLED

n

:ty

be

as
er

to

CO|

nvéert that publication into the IEC standard: Particular requirements for climatic a

nd

en

vironmental testing and other temperature conditioning equipment.

Where a particular subclause of Part 1 is not mentioned in this Part 2-012, that subclause
applies as far as is reasonable. Where this Part 2-012 states "addition", "modification",
"replacement”, or "deletion", the relevant requirement, test specification, or note in Part 1

sh

In

1)

ould be adapted accordingly.

this standard:

the following print types are used:

— requirements and definitions: in roman type;

— NOTES: in smaller roman type;
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— conformity and tests: in italic type;

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

2) 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.

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.

INE’ORTANT — The ‘colour inside' logo on the cover page of this_publication indicatds
thpt it contains colours which are considered to be (useful for the corre¢t
urjderstanding of its contents. Users should therefore print this standard using |a
cdlour printer.
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INTRODUCTION

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

are-segregated organized as follows:

IEC 61010-2-010

Specifically addresses the HAZARDS associated with equipment incorporating heating
systems.

IEC 61010-2-011

SYSTEMS.

Specifically addresses the HAZARDS associated with equipment incorporating REFRIGERATING

i

Specifically addresses the HAZARDS associated with equipment incorporating both heating
and REFRIGERATING SYSTEMS that interact with each other such that the combined heating
and-cooling REFRIGERATING SYSTEM yield additional or more severe HAZARDS for the two
systems than if treated separately. It also addresses the HAZARDS associated with.the
treatment of materials by other factors like irradiation, excessive humidity, CQ,.and

MECHANICAL MOVEMENT, etc.

EC 61010-2-012

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

W
or
P3

hen the equipment includes only a material heating system, apndno REFRIGERATING SYST
other environmental factors apply, then Part 2-010 applies (without needing Part 2-011

n
h
ap
be
m

TE
co
Ps
HA
ing
or

w

TH
C(Q

rt 2-012. Similarly, when the equipment includes only a REFRIGERATING SYSTEM, and

eding Part 2-010 or Part 2-012. However, when the equipment incorporates both a mater
ating system, and a REFRIGERATING SYSTEM or the’ materials being treated in the intend
plication introduce significant heat into the REFRIGERATING SYSTEM, a determination shod
made as to whether the interaction between“the two systems will generate additional
bre severe HAZARDS than if the systems werelevaluated separately (applicatior CONTROLL
MPERATURE, see flow chart for selection ‘process). If the interaction of the heating a
oling functions yields no additional or~more severe HAZARDS, then both Part 2-010 a
rt 2-011 apply for their respective functions. Conversely, if additional or more seve
ZARDS result from the combining, of the heating and cooling functions, or if the equipme
orporates additional material treatment factors, then Part 2-012 applies, but not Part 2-0
Part 2-011.

mgterial heating system or other environmental factors apply; then Part 2-011 applies withg

hat HAZARDS are applicable for a REFRIGERATING SYSTEM?

e typical HAZARDS.for a REFRIGERATING SYSTEM (see Figure 101) consisting of a MOTQ
MPRESSOR, a CONDENSER, an expansion device and an EVAPORATOR include but are r

limited to:

The maximum temperature of LOW-PRESSURE SIDE (return temperature) to the MOTQ
COMPRESSOR. A MOTOR-COMPRESSOR incorporates a REFRIGERANT cooled motor and
should be established that the maximum temperatures of the LOW-PRESSURE SIDE ung
least favourable condition do not exceed the insulation RATINGS within the motor.

EM
or
no
ut
al
ed
Id
or
ED
nd
nd
re
nt
10

R_
ot

R-

er

Ihe maxXximum pressure of LOW-PRESSURE SIDE at the Inlet 1o the MOTOR-COMPRESSOR. 1

e

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 maximum temperature of HIGH-PRESSURE SIDE to the CONDENSER. The temperatures of
the HIGH-PRESSURE SIDE under most unfavourable conditions may present a temperature
HAZARD if the OPERATOR is exposed to them or if the electrical insulation is degraded.

The maximum pressure of HIGH-PRESSURE SIDE at the outlet to the MOTOR-COMPRESSOR.
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 appropriate safety margin for
a pressure vessel.
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The maximum-apphteation CONTROLLED TEMPERATURES, namely, the SOAKED TEMPERATURE
CONDITIONS,from which the heat is being extracted, may impact the maximum temperature
of LOW-PRESSURE SIDE to the MOTOR-COMPRESSOR as well as present a temperature HAZARD
if the OPERATOR is exposed to them or if the electrical insulation is degraded. Whether this
appheation CONTROLLED TEMPERATURE is derived from an integral heating function of the
device or from the heat dissipated from the material being cooled, the impact under worst
case conditions should be evaluated.

The current draw of the equipment should be established when including the worst-case
running conditions of the REFRIGERATING SYSTEM including any defrost cycles that may
apply.

Th
le
S

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-tinder
GLE FAULT CONDITIONS.

Maximum temperature

and pressure at CONDENSER
HIGH-PRESSURE SIDE
™~
/
MoToR-
COMPRESSOR Expansion
device
EvVAPORATOR
N m ey <
~ ~ ™~
Application
Maximum temperature under SOAKED
and pressure at TEMPERATURE
LOW-PRESSURE SIDE CONDITIONS
< N
\ /

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 document applies for equipment
under the scope of IEC 61010 that incorporates
heating and/or cooling?

¢ Additional material treatment factors may
include irradiation, excessive humidity,
COZ, salt mist and chemicals etc.
Does the
Part 2-012 - Yes equ(lj;()ir_7t1_ent :nco:po_ralte No
. ~ additional materia
applles alone } ireatment
factors?
Y
Does the
Yes equipment include a No
REFRIGERATING

SYSTEM?

Does the
equipment include
the heating of

materials®

Part 2-011
applies alone

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 impact the
REFRIGERATING
SYSTEM?

Part 2-012
applies alone

Both part 2-010
and 2-011 apply

The equipment may take

The equipment must be evaluated

to ensure the HAzZARDs from the measures to reliably
CONTROLLED TEMPERATURE have been mitigate the impact of the
mitigated CONTROLLED TEMPERATURE

Figure 102 — Flow chart illustrating the selection process

N
Part 2-010
applies alone
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL AND LABORATORY USE -

Part 2-012: Particular requirements for climatic and environmental
testing and other temperature conditioning equipment

1| Scope and object
THis clause of Part 1 is applicable except as follows:

1.1.1 Equipment included in scope

Replacement:

Replace the-first second paragraph by the following:

THis part of IEC 61010 specifies safety requirements for electrical equipment and fts
acicessories within the categories a) through c), wherever it is intended to be used, wheneyer
that equipment incorporates one or more of the\following characteristics:

— | A REFRIGERATING SYSTEM that is actedwon’or impacted by an integral heating function such
that the combined heating and-ceeling REFRIGERATING SYSTEM generates additional and/or
more severe HAZARDS than those for the two systems if treated separately.

— | The materials being treated in_the intended application introduce significant heat into the
REFRIGERATING SYSTEM, so that the-coeling REFRIGERATING SYSTEM in the application yields
additional and/or more severe HAZARDS than those for the-coeling REFRIGERATING SYSTEM if
operated at the maximum*'RATED ambient temperature alone.

— | An irradiation function for the materials being treated presenting additional HAZARDS.

— | A function to expose the materials being treated to excessive humidity, carbon dioxide,
salt mist, or other substances which-may can result in additional HAZARDS.

— | A functionof MECHANICAL MOVEMENT presenting additional HAZARDS.
— | Provision for an OPERATOR to walk in to the operating area to load or unload the materials
being treated.

Addition:

Add the following text after the last paragraph:

NOTE 101 Examples of such equipment include environmental testing and plant growth TEST CHAMBERS,
refrigerating CIRCULATORS which incorporate heating, and recirculating coolers for extracting heat.

H It is possible that all or part of the equipment falls within the scope of one or more other
Part 2 standards of IEC 61010 as well as within the scope of this standard,—it-should-alse
meet. In that case, the requirements of those other Part 2 standards also apply. This
document is intended for application when one or more of the additional HAZARDS described in
the above dashed listed items are introduced. However, when the equipment incorporates
only a REFRIGERATING SYSTEM or only a heating function or a combination of the two without
introducing the additional HAZARDS described in the above list, then—the—application—of
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IEC 61010-2-011 or IEC 61010-2-010 or both, as-applicable,shall-be-considered appropriate,

apply instead of this Part 2-012.

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

the Introduction.

NOTE 102 Subclause 3.1.107 and Annex BB provide the definition and requirements for the protection of people

who are inside WALK-IN EQUIPMENT.

1.1.2 Equipment excluded from scope

Addition:

Add the following items after item j):

ad) equipment for the heating, cooling, and ventilation of laboratories;

bhb) sterilizing equipment.

-—

.2 Object
1.2.1 Aspects included in scope

Addition:

Add-two-new-items-to-the-list the following items after itefq g):

ad) biohazards (see 13.101);
bb) hazardous chemical substances (see 13.102).

2 | Normative references
This clause of Part 1 is applicable, except as follows:

Addition:

IEC 60079-15:2010, Explosive  atmospheres — Part 15: Equipment protection by type

protection "n"

IEC 60079-20-1, Explosive atmospheres — Part 20-1: Material characteristics for gas a

vajpour classification — Test methods and data

IEE 60335-2524:2010

of

®

=

Darticulars?e
FHEHH e

T
(2]

Val
—dq Cict= A TH1CT

IEC 60335-2-34:2012, Household and similar electrical appliances — Safety — Part 2-34:

Particular requirements for motor-compressors
IEC 60335-2-34:2012/AMD1:2015
IEC 60335-2-34:2012/AMD2:2016

IEC 60950-1:2005, Information technology equipment — Safety — Part 1: General requirements
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ISO 7010:2044, Graphical symbols — Safety colours and safety signs — Registered safety
signs (available at https://www.iso.org/obp)

3

Terms and definitions

This clause of Part 1 is applicable except as follows:

3.1 Equipment and states of equipment

Ad

Ad

3.

dition:
d the following new terms and definitions:

101

BATH

CO

mplete device intended for application of CONTROLLED TEMPERATURES, tO SPECIMENS

immersion in a temperature-controlled liquid HEAT TRANSFER MEDIUM

3.1.102

CIRCULATOR

equipment intended for application of CONTROLLED TEMPERATURES to an APPLICATION SYST

by

3.
TE
EN

external circulating of a temperature-controlled liquid HEAT“FRANSFER MEDIUM

.103

ST CHAMBER

CLOSURE or space in some part of which specified’conditions can be achieved, in particul

temperature, humidity, irradiation, low air pressure, mould growth and salt spray

3.
({0

Sp
Vil

3.
ING

Sp

3.
SH

.104

MBINED TEST CHAMBER

ecial TEST CHAMBER combined withsthe function of MECHANICAL MOVEMENT, for example,
ration, shock, impact, and similat\dynamic tests

.105
CUBATOR
ecial TEST CHAMBER, primarily for incubation of microorganisms and tissue culture

.106
AKER

e

uipment to.disperse or dissolve one substance in another by MECHANICAL MOVEMENT witho

th¢ use of blades or stirrers that might destroy the structure of the substance, in particular,
shiaking BATH and shaking INCUBATOR

3.

07

EM

or

ut

WALK-IN EQUIPMENT
TEST CHAMBER or INCUBATOR, the door of which allows the OPERATOR to enter and remain
inside the equipment even with the door closed

3.1.108

DRYING-OUT
period to wait or procedure to be carried out before operation to return the equipment to
NORMAL CONDITION if it has been transported or stored in humid conditions, or moved from a
cold environment to a much warmer one where condensation could occur, and could cause
the equipment to then fail to meet all the safety requirements of this document
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3.1.109

STANDSTILL

period to wait or procedure to be carried out before operation to return the equipment
NORMAL CONDITION if it has been transported, moved, shaken, tilted or inverted and whi
could cause the equipment to then fail to meet all the safety requirements of this document

3.2 Parts and accessories

Addition:

to
ch

Add the following new terms and definitions:

.2.101
RESISTANCE-HEATING DEVICE

part of resistance-heating equipment, comprising one or more heating resistars, typically

composed of metallic conductors or an electrically conductive compound suitably insulat
and protected

[SPURCE: IEC 60050-426:2008, 426-08-08, modified — "resistanceshéating unit" has be
replaced with "resistance-heating equipment".]

.2.102

REFRIGERATING SYSTEM

combination of interconnected REFRIGERANT-containing™ parts constituting one clos
REFRIGERANT circuit in which the REFRIGERANT is circulated for the purpose of extracting a
rejecting heat

.2.103

SCADE SYSTEM

REFRIGERATING SYSTEM consisting-of two or more independent refrigeration circuits where t
CONDENSER of one system rejects heat directly to the EVAPORATOR of another

[SPURCE: EN 378-1:2008,73.1.12, modified — "REFRIGERATING SYSTEM consisting of" has be
in¢luded.]

3.2.104

MQTOR-COMPRESSOR

refrigerating,'subassembly consisting of the mechanical mechanism of the compressor and t
motor, both“of which are enclosed in the same sealed housing, with no external shaft sea
and withythe motor operating in a REFRIGERANT atmosphere with or without oil

ed

ed
nd

)"

he
Is,

Note 1 to entry: The housing may be permanently sealed, such as by welding or brazing (hermetic MOTOR-

COMPRESSOR), or may be sealed by gasketted joints (semi-hermetic MOTOR-COMPRESSOR). A TERMINAL box
TERMINAL boxcover, and other electrical components or an electronic control system may be included.

[SOURCE: IEC 60335-2-34:2012/AMB4:2015, 3.101, modified — "appliance" has been replac
by "refrigerating subassembly".]

3.2.105
CONDENSER
heat exchanger in which vaporized REFRIGERANT is liquified by removal of heat

[SOURCE:-S0-51449:1993, 14314 ISO 5149-1:2014, 3.4.4, modified — "refrigerant vapour" h
been replaced by "vaporized REFRIGERANT".]

, a

ed

as
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3.2.106

CONDENSING UNIT

specific refrigerating subassembly combination for a given REFRIGERANT, consisting of one or
more MOTOR-COMPRESSORS, CONDENSERS, liquid receivers (when required) and the regularly
furnished accessories

3.2.107
EVAPORATOR

helat exchanger in which liquid REFRIGERANT is vaporized by absorption of heat

[SOURCE: IEC 60335-2-40:2009 2018, 3.110, modified — "refrigerant liquid" Ahas begn
replaced by "liquid refrigerant".]

3.2.108
HIGH-PRESSURE SIDE
part of a REFRIGERATING SYSTEM operating approximately at the CONDENSER pressure

[SOURCE:4S0-5149:1993,4-3-24 ISO 5149-1:2014, 3.1.7]

3.2.109
LOW-PRESSURE SIDE
part of a REFRIGERATING SYSTEM operating approximately-at the EVAPORATOR pressure

[SODURCE:4S6-5149:1993,4-3-30 1ISO 5149-1:2044,,3.1.8]

3.2.110

CIRCULATING PUMP
pressure and/or suction pump transporting the liquid HEAT TRANSFER MEDIUM in a BATH |or
CIRCULATOR

3.2.111

CIRCULATING FAN
propeller fan or centrifugalsimpeller designed to circulate the air in a TEST CHAMBER or An
INCUBATOR with or without.any air duct

3.2.112

HUMIDIFIER
electric device that generates a water mist or steam and releases it into a room, greenhouse
or(other ENGLOSURE

3.2.114

LIQUID CONNECTION
pipe fitting through which liquid is expelled from or discharged into a vessel or a heat
exchanger

3.2.115
VENTILATOR
device for replacing air inside a TEST CHAMBER or an INCUBATOR-by with outside air
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3.2.116
TEMPERATURE-LIMITING DEVICE
temperature-actuated device that is designed to prevent unsafe temperatures

[SOURCE: EN 378-1:2008, 3.6.5]

3.2.117
LIQUID LEVEL CUT OUT
liquid level-actuated device designed to prevent unsafe liquid levels

[SPURCE: EN 378-1:2008, 3.6.12]

3.2.118

PRESSURE-LIMITING DEVICE

pressure-actuated device (for example, a high-pressure switch) which is desighed to stop t
operation of the pressure-imposing element and may also operate an alarm

3.2.119
PRESSURE-RELIEF DEVICE
valve or disc designed to relieve excessive pressure automatically

[SOURCE:+S0-5449:-1993,143-40 I1SO 5149-1:2014, 3.6.7, (modified — "pressure relief val
or|bursting disc device" has been replaced with "valve or disg” in the definition.]

3.2.120
FLAMMABLE LIQUID
liguid capable of producing a flammable gas or.vapour which, when mixed with air in certa
prpportions, will form an EXPLOSIVE GAS ATMOSPHERE under any foreseeable operati
conditions

[SODURCE: 430-5149:1993,—1.3-45 I1SO 817:2014, 3.1.35, modified — the term "phase" h
been replaced with "state" in the definition.]

123

n

pW

FL
REFRIGERANT with a flammability classification of-greup—2-6r3 A2L, A2 or A3 in accordan
with-1S0-5149 ISO 817

RAMNT
TSN

[SOURCE: IEC 60335-2-24:2010 and IEC 60335-2-24:2010/AMB4+:2042AMD2:2017, 3.109]

3.2.124

SPECIMEN

any material, substance, or product designated to be processed, for example, in a BATH, TE
CHAMBER or an INCUBATOR

ce

ST
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3.2.125
APPLICATION SYSTEM
system or device intended to work with a CIRCULATOR to carry out a functional purpose

3.5 Safety terms
Addition:

Add the following new terms and definitions:

.5.101

SATURATED-VAPOUR PRESSURE
<df REFRIGERANT> vapour pressure at which the liquid and vapour can exist in equilibrium at a
giyen temperature

.5.102
IMUM ALLOWABLE PRESSURE

maximum pressure for which the equipment is designed, as specifiedby the manufacturer

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

[SPURCE: EN 378-1:2008, 3.3.2]

3.$.103

RATED PRESSURE
MAXIMUM ALLOWABLE PRESSURE for pressure components of equipment with regard to thei
abjility to withstand pressures as specified by the.manufacturer

-

3.5.104

ACTIVE COOLING CONTROL RANGE
ACC RANGE

warking CONTROLLED TEMPERATURE.fange that is achieved by an active REFRIGERATING SYSTEM

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

3.9.105

FLASH POINT
loyest liquid temperature at which, under certain standardized conditions, a liquid gives pff
vapours in quantityssuch as to be capable of forming an ignitable vapour/air mixture

Nofe 1 to entry:”) At the FLASH POINT, the vapour may cease to burn when the ignition source is removed.

[SPURGESTEC 60050-426:2008, 426-02-14]

3.9.106
FIRE POINT
lowest temperature at which a substance ignites and continues to burn for at least 5 s after a
small flame has been applied to its surface under standardized conditions

3.5.107

AUTO IGNITION TEMPERATURE

lowest temperature at which a substance will spontaneously ignite in a normal atmosphere
without an external ignition source, such as a flame or spark

Note 1 to entry: Once ignited, the substance will continue to burn until it is either completely consumed or the
temperature of the remainder of the substance is reduced to or below its FIRE POINT.
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3.5.108
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]

3.5.109

EXPLOSIVE GAS ATMOSPHERE

mixture with air, under atmospheric conditions, of flammable substances in the form éf-gas
vapour which, after ignition, permits self sustaining flame propagation

[SOURCE: IEC 60050-426:2008, 426-01-07]

3.5.110

SCAKED TEMPERATURE CONDITION

temperature conditions when the ambient temperature of the equipment under test (EU

eﬁuals to £2,0 °C of maximum ambient of 1.4.1 for NORMAL USE, isterage or transport, and t
CONTROLLED TEMPERATURE of the EUT equals to +2)0 °C of the maximum AC(

RANGE with the MOTOR-COMPRESSOR running or, the maximum RATED-eperatitg CONTROLL

TEMPERATURE with the MOTOR-COMPRESSOR off

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

3.5.111
MECHANICAL MOVEMENT

motion of materials  being processed, for example in a SHAKER

CQMBINED TEST CHAMBER

3.5.112
MQVEMENT FREQUENCY
number of complete cycles of MEGHANICAL MOVEMENT

3.9.113
MQVEMENT AMPLITUDE
maximum radius, distance, or angle of the MECHANICAL MOVEMENT

3.9.114

CONTROLLED/TEMPERATURE

temperatuféywhere the EVAPORATOR is located and to which the LOW-PRESSURE SIDE of t
equipmentis exposed, as a result of heat transfer either by active heating or from t
APPLJCATION SYSTEM Or SPECIMEN

or

T)
he
CC
ED

or

he
he

Note 1 to entry: For a heat pump system, where a four-way valve is used to shift between heat and cool, the

function of CONDENSER and EVAPORATOR is exchanged.
4 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 draw 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 the temperatures, pressures, and
current draw for a REFRIGERATING SYSTEM shall be conducted under the following
environmental conditions:

aal) an ambient temperature of 40 °C, or the maximum RATED—eperating ambient
temperature, if higher;

bh2) the temperature of water supply is the maximum as specified by the manufacturer (sge
5.4.3);

eeB) a relative humidity not exceeding the limits of 1.4.1 d), or the maximum® RATED
operating relative humidity at the maximum RATED—eperating ambient temperature,| if
higher.

If,| as permitted by Note 2 of 1.4.1, a REFRIGERATING SYSTEM has an-operating ambignt
temperature RATING below 40 °C, the NORMAL CONDITION tests shallnbe performed in pn
environment that matches the maximum RATED—eperating ambient~temperature, and thgen
repeated at an-envirenmental ambient temperature of 40 °C. See4-4:2-106 4.3.2.114.

4.3.2 State of equipment
4.3.2.1 General

Replacement:
Reéplace the first paragraph and note by the following:

Unless otherwise specified, each test shall’be carried out on the equipment assembled for
NJQRMAL USE, and under the least favourable combination of the conditions given in 4.3.2.2]|to
4.8.2.13 and 4.3.2.101 to4-3-2-4H13 4.3:2.114 if applicable.

When measuring temperaturesy (pressures, and current draws of equipment incorporating| a
REFRIGERATING SYSTEM, the tests shall be started from a SOAKED TEMPERATURE CONDITION when
allf pressures have fully equalized. Tests 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
SQAKED TEMPERATURE €ONDITION.

In|case of doubt\a test may have to be made with more than one combination of conditions,
for example, .when the equipment is operated at or cycled in between its maximum apd
minimum—eperating CONTROLLED TEMPERATURES or operated in combination with excessive
humidity,.low air pressure, radiation, or conditions of precipitation.

Addition:

Add the following new subclauses:

4.3.2.101 Heat load

Where the equipment or materials being processed require either the provision or extraction
of heat, the equipment under test (EUT) shall be loaded with a heat source/sink within the
manufacturer's specified conditions of use (including maximum RATED and none).

NOTE DIN 12876 (all parts) provides procedures for determining cooling capacity and efficient heating capacity of
the equipment.
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4.3.2.102 Humidity and steam

Where equipment generates humidity or is intended for connection to a steam supply, it shall
be set to generate or be supplied with them within the manufacturer's specified conditions of

us

e (including maximum RATED and none).

4.3.2.103 Lamp and lamp systems

[llumination that provides part of the primary function (whether it be integral or an accessory),
shall be installed and operated within the manufacturer's specified conditions of use (including

. e . RN
M @XTTUTT, Off arma CTyCleu):

NQ
4,

Eg
sh
co
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4,
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maximum, off and cycled).

4,
w

generate, or be supplied with pressure(s) within the manufacturer's specified conditions of u

(in
4.

w
thq
ap
Md
is

w
thq

TE An example is a Xenon arc lamp used in a weather durability TEST CHAMBER.
8.2.104 MECHANICAL MOVEMENT

uipment with a function of MECHANICAL MOVEMENT (for materials or HEAT TRANSFER MEDIUM
all be set to expose the equipment and any materials being processed tp.the worst
nditions (including maximum, off and cycled).

8.2.105 Spray generating systems

ray generating systems of equipment shall be operated withih’the manufacturer's specifi
nditions of use (including maximum, off and cycled).

8.2.106 VENTILATORS

NTILATORS shall be operated within the manufacturer's specified conditions of use (includi

8.2.107 Pressures other than those of \REFRIGERANT

here equipment generates or uses pressures other than local atmospheric it shall be set

cluding maximum RATED and nene).

8.2.108 REFRIGERANT pressure

here a heating systen (or HEAT TRANSFER MEDIUM) can apply a CONTROLLED TEMPERATURE
b REFRIGERATING _SYSTEM which is outside its ACC RANGE, the equipment shall be set
ply the maximum_CONTROLLED TEMPERATURE allowed by the controls or interlocks with t
TOR-COMPRESSOR off or maximum ACC RANGE with the MOTOR-COMPRESSOR on, whichey
east favourable.

here atheating system (or HEAT TRANSFER MEDIUM) can apply a CONTROLLED TEMPERATURE
b _REERIGERATING SYSTEM which could affect the pressure in the system, the mg

unfaveurable condition for pressure shall be established including:

to
to
he
er

to
st

MOTOR-COMPRESSOR running throughout;
MOTOR-COMPRESSOR started during test;

outside its ACC RANGE with the MOTOR-COMPRESSOR off and the equipment set to apply t
maximum CONTROLLED TEMPERATURE allowed by the controls or interlocks.

4.3.2.109 Exhaust and condensate

he

The least favourable conditions which result in production of exhaust, vapours and/or

co

ndensates shall be created (including maximum and cycled).

NOTE The TERMINALS of a RESISTANT-HEATING DEVICE exposed to ambient condition are easily condensed after the
HEAT TRANSFER MEDIUM has been cooled to below ambient-cendition temperature for some time.
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4.3.2.110 Filling and draining systems

Filling and draining systems shall be operated within the manufacturer's specified conditions
of use (including maximum, minimum and intermediate).

4.3.2.111 Circulating system

CIRCULATING PUMP(s), agitator(s) or CIRCULATING FAN(s) shall be operated within the
manufacturer's specified conditions of use (including maximum and off).

4.3.2.112 Gas HEAT TRANSFER MEDIUM

THe equipment shall be operated with the gas HEAT TRANSFER MEDIUM, whether it 4s-air |or
other designated gases, at the percentage of content and pressure within the manufacturef's
splecified conditions of use (including maximum, minimum and none).

4.3.2.113 Properties of liquid HEAT TRANSFER MEDIUM

Far equipment with a wide—eperating CONTROLLED TEMPERATURE ‘range, the effect |of
cojntraction, expansion, evaporating, condensing, oxidizing, boiling,and freezing of the liquid
and its allowable—operating CONTROLLED TEMPERATURE range should be considered. HEAT
NSFER MEDIA which change states during NORMAL USE shall be“simulated to generate stgte
chiange both from solid to liquid and vice versa.

4.83.2.114 Abnormal test to simulate the failure of thé.controlled environment

Fdr REFRIGERATING SYSTEMS intended to operatesinvan ambient environment that is mqre
reptricted than that specified in 1.4.1, this additional abnormal test shall be applied |to
simulate the failure of the controlled environmentin which the equipment is located.

Having determined the least favourable test-conditions for the temperature and pressure tegts
unlder 10.4.1, the equipment is operated Under these conditions until a steady state has been
achieved. The test environment conditions are then increased to the levels set out in 1.4.1
(4P °C, 50 % RH) and the equipment‘is allowed to stabilize before the maximum temperatures
anld pressures are recorded. Rfotective devices shall not be bypassed or disabled. If the
equipment does not reach stelady state due to the operation of protective devices, then the
maximum values recorded.for-this test shall be either:

a)| the maximum temgeratures and pressures at the point of operation of non-resettable |or
manually resettalile devices, which do not need to be reset during this test; or

b)| the maximuf) temperatures and pressures achieved after continued cycling |of
automatically resetting protective devices, which shall be allowed to cycle until it is clgar
that suc€essive cycles will not develop higher maximum values.

4.4.2 Application of fault conditions

4.4.2110 Cooling

Addition:

Add the following items and notes after item d):

aa) for an air-cooled CONDENSING UNIT, each CONDENSER fan shall be stalled one at a time
unless a single fault could disable all CONDENSER fans simultaneously,-and-alse 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 to ensure that peak values are captured. This test is conducted at-a
room an ambient temperature of 25 °C + 3 °C.
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bb)

for a water-cooled CONDENSING UNIT, the REFRIGERATING SYSTEM shall be operated with
the condensing water shut off,—and—=alse or with the condensing water 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 to
ensure that peak values are captured. This test is conducted at-a—reem an ambient

temperature, and a water temperature of 25 °C + 3 °C.

If a manual reset PRESSURE-LIMITING DEVICE is relied upon to limit the maximum and/or
minimum pressure for the HIGH-PRESSURE SIDE or LOW-PRESSURE SIDE, then it shall be reset

ma
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set the PS for the HIGH-PRESSURE SIDE of the MOTOR-COMPRESSOR to the RATING of t
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time only, unless the equipment is designed so that the OPERATOR can select to run either
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TE 101 The running state of the MOTOR-COMPRESSOR is not relevant after the manual high PRESSURE:LINIT
ICE has operated.

an automatic reset PRESSURE-LIMITING DEVICE is relied upon to limit the maximum and
nimum pressure for the HIGH-PRESSURE SIDE or LOW-PRESSURE SIDE, then it shall

rmitted to cycle automatically until it can be demonstrated that peak 'temperatures a
bssures have been achieved.

TE 102 It is possible that a MOTOR-COMPRESSOR designed to be cooled by cyeling of the REFRIGERANT wo
erheat enough to cause HAZARDS, if leakage of REFRIGERANT occurs and,the PRESSURE-LIMITING DEVICE
-PRESSURE SIDE is triggered repeatedly.

TE 103 The correct specification or appropriate setting of the pressure.differential (hysteresis) of an automd
et PRESSURE-LIMITING DEVICE is important for MOTOR-COMPRESSORS Whieh require a longer STANDSTILL (off cyd
iod.

it can be demonstrated that a PRESSURE-LIMITING DEVICE will operate during the tests
XIMUM ALLOWABLE PRESSURE (PS), the manufaCturer may elect to waive the test, but sh

ESSURE-LIMITING DEVICE.

r equipment with both air-cooled and\water-cooled CONDENSERS, faults are applied one a

-cooled or a water-cooled CONBENSER (for example, some equipment is equipped with
ter-cooled CONDENSER as an @auxiliary for the air-cooled CONDENSER).

r a CASCADE SYSTEM, whete an EVAPORATOR from the first stage REFRIGERATING SYSTEM ad
a CONDENSER to the.second stage REFRIGERATING SYSTEM, the manufacturer may elect
N each CONDENSING'UNIT individually under the tests of 4.4.2.10. In this case, disabling t

hning under thé conditions of aa) and bb) above.

1.2.11 Heating devices

dition;

or
be
nd
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5t REFRIGERATING SYSTEM is considered to simulate the second stage CONDENSING UNIT

Addttefotfowing—secord paragraph after itenm b

If a HAZARD could be caused by over-filling or under-filling with a liquid HEAT TRANSFER MEDIUM,
the equipment shall be tested when empty, partially filled, or overfilled, whichever is least
favourable. In case of doubt, the test shall be carried out in more than one condition. The

HE

AT TRANSFER MEDIUM used for the test shall be of a type specified for NORMAL USE.

Addition:

Add the following new subclauses:
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4.4.2.101 MOTOR-COMPRESSOR

Housing and winding temperatures of MOTOR-COMPRESSORS that do not conform with
IEC 60335-2-34 (including I|EC 60335-2-34:2012, |EC 60335-2-34:2012/AMD1:2015 and
I[EC 60335-2-34:2012/AMD2:2016, Annex AA), shall be measured under the conditions of
19.101, 19.102 and 19.103 of IEC 60335-2-34:2012/AMDB1:2015.

Housing and winding temperatures of MOTOR-COMPRESSORS conforming with IEC 60335-2-34
(including IEC 60335-2-34:2012, |EC 60335-2-34:2012/AMD1:2015 and |EC 60335-2-
34:2012/AMD2:2016, Annex AA), are not measured.

4.4.2.102 Fluid leakage in the equipment

Infernal leaks of fluids shall be simulated.

4.4.2.103 Solenoid valve and motorized valve

Equipment where the failure of a solenoid or motorized valve could causeja HAZARD shall pe
tested with the valve held in the worst likely failed state (including fully open, fully closed,
anywhere in-between and changing state at the wrong time).

4.4.2.104 Failure of temperature control

THe BATH TANK or other liquid vessel of the equipment shallbe filled to its maximum level wjth
thé HEAT TRANSFER MEDIUM for NORMAL USE as specified\by the manufacturer. The followihg
faults shall then be applied, fault a) is applied on its’own but if the conditions for c) are true
thén c) is applied immediately after b).

a)| Uncontrolled heating — For equipment where.there is an opening over the BATH TANK aphd
where the boiling of the HEAT TRANSFER"MEDIUM could cause a HAZARD, the temperatdre
controllers shall be overridden so that.the HEAT TRANSFER MEDIUM is kept boiling until ajny
TEMPERATURE-LIMITING DEVICE for overtemperature protection is triggered, or boiling|is
terminated by the loss of the liquid;

b)| Uncontrolled cooling — Temperature controllers shall be overridden to produce
uncontrolled cooling until the/HEAT TRANSFER MEDIUM becomes coagulated, solidified |or
frozen, or until there is noltevidence of further increases in the kinematic viscosity of the
HEAT TRANSFER MEDMJW,~ or operation of the MOTOR-COMPRESSOR is automatically
terminated by a protective device.

c)| Return to controlk="This test shall be applied to equipment incorporating an immersed |or
flow-through REFRIGERATING SYSTEM EVAPORATOR and/or a CIRCULATING PUMP and whqgre
the HEAT TRANSFER MEDIUM has become frozen, solidified or coagulated and the MOTQR-
COMPRESS©R"is still operational or could be made operational by resetting its protective
device~without the use of a TOOL. Under these conditions the MOTOR-COMPRESSOR's
protective device shall be reset (if required) and the temperature control shall be fe-
activated with the CONTROLLED TEMPERATURE set to a value where the HEAT TRANSFER
MEDIUM would be a liquid at its normal viscosity. The test terminates when all of the HEAT

TRAMOEER AL I + +h n H 4P~ | MILRAOL L O oA A T S P2 e BWH H T
TAMANOTEIN VICUTUNVE To AU UTC OYJUUITITU UUNTINULLE U TENIFENRATUNL Adityu 1TTUTTIial VIO\JUOIL}’.

4.4.2.105 HUMIDIFIER

HuMIDIFIERS that are not RATED to operate continuously shall be forced to operate
continuously.

The container of an electrode-type HUMIDIFIER shall be filled with a saturated solution of
sodium chloride in water, at a temperature of 20 °C £ 5 °C. The HUMIDIFIER shall be supplied
at its RATED voltage.

NOTE The solution is saturated when no more salt can be dissolved in the water at a particular temperature.
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If flexible tubing or hose is used for the steam or mist outlet, the test shall be performed with
the tubing or hose unobstructed, partially blocked, and fully blocked.

If the equipment depends on a differential pressure between the inlet and outlet of the
HUMIDIFIER to drive the steam or mist into the equipment, the HUMIDIFIER shall be operated with
the equipment running at or cycling between its maximum and minimum-werking CONTROLLED

TE

In

MPERATURES, whichever is least favourable.

case of doubt, tests shall be carried out with more than one combination of conditions.

£

Edr REFRIGERATING-SYSTEMS—intended—to—operate—in—an—ambient-environment-thatSNS=mdgdre
perate—Hh—ah—amdieft—evroRrmeRt—thRats—mgre
restricted-than-specifiedin—1-4-1-this-additional-abnormal-test shall- be-appliedto-simulate-the
pectHeaHh—-4—+—thHsaaatdonaiapbhRoratest-SharbeappHeato-gigthatethe
fal 8o ed-en nt-in-which-the-eg N
Having-determined-the least favourable-test conditionfor-the temperature-and-pressure-tests
g-aetermiheathe—teastiavodrabretest-conraiHontorthetemperattre<adRapPressuretegts
unidar 10 4 1 the aauinmaeaent ic oneratad under thace caonditione until 9 ctaady ctata hae habn
Hhcer—o-4—+—the—egtipmehtiS-operateathRaerthese—CconRaiHoRsSUhitHa Steaay-Sstate Rasoeph
achieved The tact environment ic than increaced to the lavale of 1 4. 140 °C 50 9% PH)\ ahAd
agHevea—hetestevroRmehtistHheRHhcreaseato e e VveiS o -4~ v— o5 ouv—~/o—~rt) a3
thé eguipment-is—allowed-to-stabilize before-the maximum—tempepratyres—and pressures—dre
—egtHpmetisahowea—to—StabtizZze—berorethe—maximubmtemperataresana—pressures—gre
recorded—Protective—devices—shallnot be bvpassed-or-disabled M the eguipment- does—Hot
E < ypassea—or—aisabtegH—the—egtHpment—aoes—Hot
re; eady e—due e—operation—o ote e device A R 0
A tha mavimiim temnaratures and nrecscures at the naint of oneration of non-recsettahle lor
aH—teaximdm—temperatdres anapressuresatthepoiRt—ot—-operatton—o+hRoR-resettabreod
a o - e - - 1 - N == a = alal e o - = H e N o =
bHthe —maximum—temperatures—and—pressuresLachieved—after—continued—cveling—lof
He—mhabdmdii—temperatdreS—ahRa—pressuiesyachevea—ater—eonthbea—C6yeHRg—1od
ng—prote e—devi } h be owed-to & i o
4.4.2.106 Speed controller
If & HAZARD could arise in case of a.single fault of a speed controller, then such faults shall pe
applied, one at a time.
NQTE As examples, speed controllers are sometimes used to control MOVEMENT FREQUENCY in a SHAKER|or
COMBINED TEST CHAMBER, and to.'control pressure and flow rate of a CIRCULATING PUMP. Under a SINGLE FAYLT
CONDITION of the speed controllef, a HAZARD might arise if the pressure developed by the pump exceeds the
MAKIMUM ALLOWABLE PRESSURE of an APPLICATION SYSTEM, or if excessive MOVEMENT FREQUENCY of a SHAKER| or
COMBINED TEST CHAMBER results in loosening, tumbling, ejection, or destruction of the SPECIMEN.
4.4.3 Duration oftests
4.4.3.1 General
Replacement:
Replace the text with the following:

The equipment shall be operated until further change as a result of the applied fault is
unlikely. Each test is normally limited to 1 h since a secondary fault arising from a SINGLE
FAULT CONDITION will usually manifest itself within that time. If there is an indication that a
HAZARD of electric shock, spread of fire or injury to persons-may can eventually occur, the test
shall be continued until it is clear that stable conditions have been maintained for at least 1 h,

un

less one of these HAZARDS arises before then.

4.4.4 Conformity after application of fault conditions

4.4.4.1 General

Addition:
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Add the following text below item c):

Conformity with the requirements for temperature protection of MOTOR-COMPRESSORS is
checked as specified in 4.4.2.101.

5 Marking and documentation

This clause of Part 1 is applicable except as follows:

E—llerday
5.1.3 MAINS supply

Addition:
Add the following new symbols to Table 1:

Table 1 — Symbols

Number Symbol Reference Description

1Pp1 ISO 7010-W010 (2011-6605) Warning; low temperature/freezing
conditions, frostbite HAZARD

ISO 7010-W021 (2011-0605) Warning; flammable
material/FLAMMABLE LIQUID

ISO 7010-W009(2011-0805) Warning; biological HAZARD
1p4 ISO-7010-W027 (2011-6605) Warning; optical radiation
1Pp5 ISO 7010-W011 (2011-6605) Warning; slippery surface
1p6 ISO 7010-W024 (2011-6605) Warning; crushing of hands

P>

5.1.5 TERMINALS, connections and operating devices

Addition:
Add the following new subclauses:

5.1.5.101 LiQuUID CONNECTIONS for HEAT TRANSFER MEDIUM

LIQUID CONNECTIONS for HEAT TRANSFER MEDIUM shall be marked with graphical symbols or text
to identify the outlet and inlet of the HEAT TRANSFER MEDIUM.
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NOTE For refrigerating CIRCULATORS, symbols 107 through 109 can be used and, for refrigerating and heating
CIRCULATORS, symbols 110 through 112 can be used (see Table AA.1).

Additionally, consideration may be given to mark the following:

A) if the outlet pressure of the liquid is greater than 0,03 MPa or 0,02 MPa with a maximum
flow rate of more than 10 I/min, the maximum pressure in Pa, in association with
symbol 108 or 111;

B) for a CIRCULATOR with a liquid suction pressure—ower greater than 0,02 MPa, the
maximum pressure in Pa preceded by a minus sign, in association with symbol 109 or 112;

C)[Tor an enclosed CIRCULATOR intended for connection to a sealed APPLICATION SYSTEM, .and
if the LIQUID CONNECTIONS—will need to withstand pressure exceeding 0,03 MPa;-the
maximum pressure for each LIQUID CONNECTION, in association with symbols 108 and”1Q9,
or 111 and 112.

Symbols 107 to 112 are found in Table AA.1.

Where there is insufficient space near the LIQUID CONNECTIONS, symbol 14 of Table 1 may pe
used and explanations shall be-detailed given in the instructions providéed,with the equipmer

—

Canformity is checked by inspection.

o

.1.5.102 LiQuID CONNECTION for filling of BATH TANKS with.enclosed CIRCULATORS

Where the mis-setting of controls or valves associated with the LIQUID CONNECTION for filling a
BATH TANK with an enclosed CIRCULATOR could cause a HAZARD, symbol 14 shall be placgd
clgse to the LIQUID CONNECTION and the instructiofns)for use (see 5.4.4) shall clearly explain
thé¢ necessary settings to ensure safety under different operating conditions.

Canformity is checked by inspection.

5.1.5.103 Other LIQUID CONNECTIONS:and exhaust opening

LIQuID CONNECTIONS for filling, water supply, draining, overflowing and exhaust opening shiall
bel marked as follows:

a)| for equipment intended for manual filling of liquid, if the area of the opening for the BATH
TANK or other liquid vessel is smaller than 80 cm?2 or it is not self-evident, a text marking|or
symbol 116 to indicate the location of the opening for filling;

b)| for equipment jintended for direct connection to the water supply, a text marking |or
symbol 113wfor each LIQUID CONNECTION for water source, and optionally including, jas
applicable, auxiliary text to indicate the RATED pressure, flow rate, and maximym
temperature of the water supply;

c)| forrequipment incorporating a water-cooled CONDENSING UNIT, or LIQUID CONNECTIONS for
circulating water, a text marking or symbol 113 to identify the inlet, and a text marking|or
symbol 114 to identify the outlet _one or both of which also indicate the direction of liqiiid
flow, and including as applicable, auxiliary text to indicate the RATED pressure, flow rate,
and maximum temperature of the water supply;

d) for LIQUID CONNECTION for condensate, a text marking or symbol 115;
e) for LIQUID CONNECTION for draining, a text marking or symbol 117;
f) for LIQUID CONNECTION for overflowing, a text marking or symbol 118;
g) markings in association with a VENTILATOR include:

1) symbol 119 for the adjustment handle or shaft of the VENTILATOR,

2) symbol 120 for the fresh air inlet accompanied by, where necessary, the following text
or its equivalent, "Fresh air inlet. Do not block.";

3) symbol 121 for the exhaust opening.
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NOTE Symbols 113 to 121 can be found in Table AA.1.

Where there is insufficient space near the LIQUID CONNECTIONS and/or exhaust openings,
symbol 14 of Table 1 may be used and additional explanation shall be included in the
instructions.

Conformity is checked by inspection.

5.1.5.104 Equipotential TERMINALS

E4
IE
w4
Wi
Cq
Ad

Ad

C)

D)

ch_equipotenttal TERMINAL _shall_be marked with the symbol for equipotentiality
C 60417-5021 (2002-10). The marking shall not be marked on a screw, bolt, removal
sher, or any other part that is removable when a connection is being made to condudc¢tors
[es.

nformity is checked by inspection.
dition:
d the following new subclauses at the end of 5.1:

.101 Marking for equipment incorporating a REFRIGERANT CONDENSING UNIT

marked:

the total mass of REFRIGERANT for each separate REFRIGERANT circuit;

for a single component REFRIGERANT, at leastione of the following:

1) the chemical name,

2) the chemical formula,

3) the REFRIGERANT number;

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

1) the chemical name andnominal proportion of each of its components,

2) the chemical formutasand nominal proportion of each of its components,

3) the REFRIGERANT ‘number and nominal proportion of each of its components,
)

4) the REFRIGERANT number of the REFRIGERANT blend;

NOTE 1 REFRIGERANT numbers are quoted in accordance with ISO 817 or other REFRIGERANT classificat
standard, for'example ANSI/ASHRAE 34.

MAXIMUM) ‘ALLOWABLE PRESSURE (PS) under NORMAL CONDITION, HIGH-PRESSURE SIDE a
LOWSPRESSURE SIDE for each REFRIGERANT stage.

NOTE 2 The collation of the test results that define PS is detailed in 11.7.1.

of
le
or

r equipment incorporating a REFRIGERANT CONDENSING UNIT, the following information shjall

Conformity is checked by inspection.

5.1.102 Marking for equipment incorporating MECHANICAL MOVEMENT

For SHAKERS and COMBINED TEST CHAMBERS incorporating a function of MECHANICAL MOVEMENT,
the maximum safe load of the SPECIMEN holder shall be marked.

Conformity is checked by inspection.

5.2 Warning markings

Replacement:
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Addition:

Add the following text after item b):

Warning markings for particular HAZARDS which exist only when performing equipment
maintenance shall be marked so that they are visible only wWhen the particular mainienance] is
beling performed. For example, the marking of the type of FLAMMABLE REFRIGERANT and_ofithe
mmable insulation blowing gas, shall be visible when gaining access to the{MOTQR-
CQMPRESSORS, and, in the case of equipment with a remote REFRIGERANT CONDENSING UN|T,
the pipe connections. The symbol 102 of Table 1 shall be at least 15 mm in height,

5.4.1 General

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;
5.4.2 Equipment RATINGS

Replacement:

Reéplace the first paragraph by the following text:

Where applicable the documentation shalldinclude the following:
Addition:

Add the following items after f);

ad) the maximum and niinimum-operating CONTROLLED TEMPERATURES;
bh) the ACC RANGE and RATED cooling capacity for REFRIGERATING SYSTEM,;

cc RATED PRESSURE and flow rate for LIQUID CONNECTIONS between CIRCULATOR and gn
APPLICATION_SYSTEM;

dd) the maximum additive relative humidity;
ee) the.minimum air pressure;
ff) the*maximum radiation strength;

gd) \'RATED PRESSURE, flow rate for connections to liquid and air supplies;

hh) maximum-MEGHANIGAL MOVEMENT FREQUENCY,-MEGHANICAL MOVEMENT AMPLITUDE versus
the mass of the load.

5.4.3 Equipment installation

Replacement:

Replace items a) to g) with the following:

a) assembly, location and mounting requirements. Space requirements, in particular the
minimum distance to all the ventilating holes or grid, LIQUID CONNECTIONS and/or exhaust
opening. Additional requirements for the rigidity and non-slippery slip characteristics of the
floor and/or laboratory bench. If a HAZARD could be caused by hot items falling from the
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equipment, for example when a door is opened, there shall be a warning that the
equipment shall not be mounted on a surface of flammable material. Assembling the
equipment away from overhead fire sensors, where opening of the door or lid or,
exhausting of the fume is possible for NORMAL USE;

for equipment incorporating lockable swivel casters and/or levellers, the requirements to
lock the casters and adjust the levellers;

ventilation requirements: if the operating of the equipment could lead to liberation of
hazardous air or gas mixture, installation instructions shall warn of the need for an
extraction system, and of additional TEMPERATURE-LIMITING DEVICES relating to safe

tamnaoraturac for tha matariala Ao -

d)

f)

g)

h)

TPt TratoTr oo ToT o aoteTors;, CtoT

requirements for liquid filling, draining or overflowing (see 10.1 b));
connection to the power source:
1) instructions for protective grounding;

2) for equipment intended for WET LOCATIONS (see 1.4.2) and in which~HAZARDOUS LIVE
parts may need to be ACCESSIBLE (see 6.1.2), warning symbol and”statement that
power socket with appropriate IP protection is used and whether external residyal
current circuit breaker (RCD) with RATED breaking capacity is necessary;

3) warning symbol and statement which are necessary when permanent connection to the
supply source is essential;

4) for PERMANENTLY CONNECTED EQUIPMENT:
— supply wiring requirements;

— requirements for any external switch or circuit-breaker (see 6.11.3.1) and external
overcurrent protection devices (see 9.6.2){and a recommendation that the switch
or circuit-breaker be near the equipment;

requirements for special external services, for example, air and cooling liqujd.
Characteristics necessary for safety shall be specified, for example, maximum apd
minimum temperature, pressure-fer, orffow of air or cooling-water liquid;

requirements for installation of andfor connection to vacuum pump, air compressor andjor
steam source;

instructions relating to sound(pressure level (see 12.5.1); the maximum sound power leVel
produced by equipment which emits sound, if measurement is required by 12.5.1;

requirements for DRYING=OUT and/or STANDSTILL (see 5.4.3.101);

requirements for connecting a remote CONDENSING UNIT to the equipment, in particular,
requirements for-\location, space, pipes, tubes, accessories (see 14.101), detailpd
specificationsfor/REFRIGERANT (see 5.1.101), ventilation, water-mains supply, and detailed
proceduresfor-connection and adjustment;

requirements for connecting a CIRCULATOR to the APPLICATION SYSTEM, in particular
requiréments for location, space, tubes, accessories (see 14.102), insulation, liquid HEAT
TRANSFER MEDIUM, ventilation, water-MAINS supply, and detailed procedures for connectipn
and-adjustment;

roaciiram anta £ atallina oana, £ ot al loman ot ierna riionlo mandad 1 onn S

n)

TCqOTCTITOTItS +OF |||olu|||||3 airy R etHoRat TP~ ooUuT ooy H PUILIUUI(AI reecommenaea—ram

and accessories, measures for protection against rupture of the lamp and its disposal,
precautions for protection against HAZARDS of possible electric shock, hot surface,
excessive optical and/or UV radiations, requirements for ventilation and water source, and
detailed procedures for installation and adjustment;

requirements for connecting HUMIDIFIER or steam source to the equipment, in particular
recommended type and specifications of the HUMIDIFIER, equivalent evaporation of the
steam source, requirements for tubes, accessories, insulation, ventilation, water-mains
supply, and precautions for protection against HAZARDS of possible electric shock, hot
surface, mechanical injury in association with the installation, and detailed procedures for
installation and adjustment;

requirements for installation and adjustment for the MECHANICAL MOVEMENT.
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Conformity is checked by inspection.

Addition:

Add the following new subclause:

5.4.3.101 DRYING-OUT and STANDSTILL

The instructions shall include a warning that the equipment cannot be assumed to meet all the

Safnfy rnqnirnmnnfc of this document rhur'ing the DRVING-OUT and/or STANDSTILL

Canformity is checked by inspection.

5.4.4 Equipment operation

Addition:

Add the following items after item j):

aa)

bb))

CC|

dd)
ee)

[4%
o

requirements for the liquid HEAT TRANSFER MEDIUM and warning ‘against HAZARDS relat
to improper use of the liquid;

— specifications of the liquid applicable to the_Jequipment, in particular the
CONTROLLED TEMPERATURE range, flammability, Viscosity, FLASH POINT, FIRE POINT,
AUTO IGNITION TEMPERATURE, specific gravity-and specific heat capacity and their
effect on applications (see 4.3.2.113);

— procedures and precautions for filling, dpaining and replacing (see 10.1 b));
— chemical HAZARD and instructions fordisposal and emergency treatment;

— special requirements for HEAT TRANSFER MEDIA which change states during NORMAL
USE, in particular the HEAT TRANSFER MEDIA in a salt BATH,;

instructions for how to calculate~the cooling capacity and/or effective heating capacjty
for SPECIMENS and the APPLICATION SYSTEM;

NOTE 101 Cooling capacity js“a measurement of the heat flow that a REFRIGERATING SYSTEM withdraws
from the HEAT TRANSFER MEDIUM, as determined according to standard testing procedures, for example, DIN
12876-2.

NOTE 102 Effective heating capacity is a measurement of the heat flow that heating sources radiate to {he
HEAT TRANSFER MEBIUM.

requirements ;for SPECIMEN loading, distributing and fixing within the working space for
BATH, INCUBATOR or TEST CHAMBER or over the holder of MECHANICAL MOVEMENT;

procedures to be followed to shut down the equipment safely and leave it in a safe state;

warhing against access to WALK-IN EQUIPMENT (see also Annex BB) for untraingd
personnel or children. Requirements for access to WALK-IN EQUIPMENT, in particular the
use of personal protective equipment, presence of a second OPERATOR, unlocking

ff)

gg9)

hh)

mechanism and clearance of the door, and indicating device when the OPERATOR is
inside the equipment;

requirements for the ventilating device, access port (hatch) and LIQUID CONNECTIONS;
warning against HAzARDS from high and low temperatures (see 10.1), liberated
hazardous gas, liquid or solid (see 13.1);

requirements for regular inspection and its intervals with regard to SPECIMEN fixing and
potential HAZARDS during the shaking process;

instructions for proper operation of and warning against HAZARDS from lamps and lamp
systems, HUMIDIFIER or steam source and MECHANICAL MOVEMENT;

instructions for use of personal protective equipment, protective measures or
requirement for training.
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Conformity is checked by inspection.

Addition:

Add the following new subclause:

5.4.4.101 Cleaning and decontamination

b)

c)

If

be used but which are incompatible with parts of the equipment or with material contain
it.

e instructions shall also state that the RESPONSIBLE BODY shall ensure that:
appropriate decontamination is carried out if a hazardous substancecis“spilt onto or in
the equipment;

no decontamination or cleaning agents are used which could calse a HAZARD as a res
of a reaction with parts of the equipment or with material contained in it;

the manufacturer or his agent is consulted if there is any doubt about the compatibility
decontamination or cleaning agents with parts of the equipment or with material contain
in it.

b manufacturer claims that an item can be decontaminated by steam sterilization, it shall

Ca
CO

Manufacturers should be aware of the  nternationally recognized "Laboratory Biosafg
Manual", published by the World Health,Organization in Geneva, which gives information
decontaminants, their use, dilutions, properties and potential applications. There are al

n

Cl
fo

Manufacturers are requiredto provide a format for the RESPONSIBLE BODY to certify that su

tre

pable of withstanding steam sterilization undéryat least one of the time-temperatd
nditions given in Table 101.

tional guidelines which cover thesgrareas.

baning and decontamination may be necessary as a safeguard when equipment intend
biological application and any accessories are maintained, repaired, or transferrg

atment has been carried out.

Table 101 — Time-temperature conditions

ult

of
ed

xty
on
SO

ed
d.

Corresponding steam temperature
Absolute. préssure Minimum hold time

Nominal Range

kPa °C °C min

325 136,0 134 to 138 3

250 127,5 126 to 129 10

215 122,5 121 to 124 15

175 116,5 115to 118 30

NOTE "Minimum hold time" means the time during which the containment is at steam temperature.

Conformity is checked by inspection.

5.4.5 Equipment maintenance and service

Replacement:
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Replace the text with the following:

Where continued safe operation is dependent on regular scheduled maintenance, inspection
and/or-maintenance testing of the equipment, the instructions to the RESPONSIBLE BODY shall
detail the required maintenance, inspection and—maintenance/or testing procedures, and
provide information to assist the RESPONSIBLE BODY in determining a suitable maintenance
schedule.

In particular the following details shall be included if applicable:

e Detailed specifications for the REFRIGERANT (see 5.1.101), HEAT TRANSFER MEDIUM,
flexible tubing, hose, fittings, insulation materials, lamps, door gaskets which, dre
specific to the equipment.

e Intervals, detailed procedures for checking the function of safety-related-mechanisis
of MECHANICAL MOVEMENT, specific consumable parts and accessories.

e Intervals, detailed procedures for inspecting the function of the TEMRERATURE-LIMITING
DEVICE, LIQUID LEVEL CUT OUT, PRESSURE-LIMITING DEVICE and similarprotective deviceis.

e Intervals and detailed procedures for cleaning of the piezo-electric transducer used|in
an ultrasonic HUMIDIFIER, RESISTANCE-HEATING DEVICE, water-heat exchanger, and filtgrs
in the heat exchanging system.

-

e Statement that maintenance operations ACCESSIBLE by means of a TooL shall pe
carried out only by trained personnel approved by the manufacturer.

o Where applicable, instructions shall specify procedures for the RESPONSIBLE BODY (to
check the effective operation of devices or systems for overtemperature protectign,
liquid level protection, high or low pressufe protection, the unlocking or interlockipg
mechanism of a door or lid for escaping from within the WALK-IN EQUIPMENT (sge
Annex BB) which are necessary for saféty, and shall state how often the checks nepd
to be made.

If lapplicable, the manufacturer's documeéntation shall instruct against replacing detachable

MAINS supply cords by inadequately.RATED cords.
Fgr equipment using replaceablée batteries, the specific battery type shall be stated.

THe instructions shall specify any parts which are required to be examined or supplied only py
the manufacturer or his agent to ensure that safety is not compromised. Listing the
manufacturer's part_faumber is considered sufficient when the manufacturer does not wish|to
allow alternatives-to_be used.

THe RATING and characteristics of replaceable fuses shall be stated.

Where-special procedures are required to prepare equipment for periods of inactivity, storage
or|fof ,decommissioning, these procedures shall be detailed in the instructions.

If the equipment is to be kept idle and/or stored under freezing ambient conditions,
instructions for power disruption, liquid draining and DRYING-OUT shall be given.

Precaution statements and warnings against HAZARDS related to procedures for maintenance
and inspection shall be given.

Instructions on the following subjects shall be provided for service personnel, as necessary to
permit safe servicing and continued safety of the equipment after servicing if the equipment is
suitable to be serviced:

a) product-specific RISKS, specific to the equipment, that—may can affect the service
personnel;
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protective measures for these RISKS;
verification of the safe state of the equipment after repair.

19

Instructions for service personnel need not be supplied to the RESPONSIBLE BODY, but should
be made available to service personnel.

Conformity is checked by inspection.

Addition:

Ad

5.4

Fao

sufficient information to ensure the safe handling, servicing and disposal of the equipment.

THe instructions shall include the substance of the following warnings'as necessary:

NQTE For the US, additional marking and informational requirements exist for refrigerating equipment wh
employs FLAMMABLE REFRIGERANTS. See Annex DD\for detailed information.

Fgr equipment which uses flammabléZgas for insulation blowing, the instructions shall inclu
information regarding disposal of the equipment.

THe instructions for equipmeént incorporating a remote REFRIGERANT CONDENSING UNIT th

us|

THe marking efithe type of FLAMMABLE REFRIGERANT and of the flammable gas for insulati
bJ)wing shall’be visible when gaining access to the MOTOR-COMPRESSORS, and, in the case

e

Symbol 102 of Table 1,-Warning—FLAMMABLE-HIQUID shall be placed on the nameplate of t

d the following new subclauses:

REFRIGERANT

r refrigerating equipment that uses FLAMMABLE REFRIGERANT, the instructions shall inclu

bstructed;
WARNING: Do not use mechanical devices or other ‘'me€ans to accelerate the defrosti
process, other than those recommended by the manufacturer;

WARNING: -

ir Ensure all ventilation openings ar€ not o

WARNING: Do not damage the refrigerant circuit;

WARNING: Do not use electrical appliances within the equipment, other than tho
recommended by the manufacturer.

es a FLAMMABLE REFRIGERANT shall include the substance of the following warning:

WARNING: In order-to reduce fire hazards, the installation of this equipment shall only
carried out by qualified personnel approved by the manufacturer.

uipmentwith a remote REFRIGERANT CONDENSING UNIT, the pipe connections.

1.101 Additional instructions for refrigerating equipment that use \FLAMMABLE

de

se

de

at

on
of

e

uipment ear the dectarationm of the REFRIGERANT type and ctharge informationtt—stratt

clearly visible after installation of the equipment.

Conformity is checked by inspection.

5.4.102 Additional instructions for equipment intended for use with a FLAMMAB

LIQUID HEAT TRANSFER MEDIUM

LE

For BATHS, CIRCULATORS and shaking BATHS intended for use with a FLAMMABLE LIQUID HEAT
TRANSFER MEDIUM, the instructions shall include sufficient information to ensure the safe
handling, servicing and disposal of the equipment.

The instructions shall include the substance of the following warnings as necessary:
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— WARNING:—K op
APPLICATION-SYSTEM-or-in-the structure for building-in Ensure

not obstructed;

all ventilation openingé are
— WARNING: No smoking! No flame! Do not use electrical parts which-may can produce
spark when operating around the equipment and the application system;

— WARNING: Drain and recover the liquid when the equipment idles, if the liquid heat
transfer medium is used with open bath tank and if it is highly volatile at ambient
temperature.

A label Parrying Qymhnl 102 shall he Ir'\rr\\/irhv:xr{ with the nnlnilnmnnf which can bhe used with a
FLAMMABLE LIQUID HEAT TRANSFER MEDIUM along with instructions for the RESPONSIBLE BODY |to
affix the label visibly on the equipment if it is to be used with a FLAMMABLE LIQUID HEAT
TRIANSFER MEDIUM.

THe instructions shall be provided with detailed information for procedures to reduce the RISK
with regard to the use of a FLAMMABLE LIQUID HEAT TRANSFER MEDIUM, in¢luding how the
adjustable TEMPERATURE-LIMITING DEVICE is adequately set so that the surface temperature|in
contact with the liquid is below the limit of 9.5 a).

Canformity is checked by inspection.

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

6.1.1 Requirements

Addition:

Add the following after the conformity statement:

.

If |the installation instructions specify a STANDSTILL or DRYING-OUT (see 5.4.3.101), this|is
cafrried out before making the measurements set out in 6.3, 6.7.2.2 and 6.8. STANDSTILL |or
DRYING-0OUT is followed by acrest period of 2 h, with the equipment de-energized, before the
measurements are taken.

Measurements are mfade with the equipment at ambient temperature. If there is doubt whether
the permissible Adimits could be exceeded at the least favourable combined operating
conditions, the «elevant measurements are repeated at these conditions and the higher values
are used.

6.3.1 _Lsevels in NORMAL CONDITION

Addition:

Add the following-second-paragraph to item b) 1):

Levels for PERMANENTLY CONNECTED EQUIPMENT are 1,5 times these values.

6.3.2 Levels in SINGLE FAULT CONDITION

Addition:

Add the following-second-paragraph to item b) 1):

Levels for PERMANENTLY CONNECTED EQUIPMENT are 1,5 times these values.
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6.7.2.2 Solid insulation

Addition:
Add the following new subclause:

6.7.2.2.101 DRYING-OUT

If the performance requirements of the equipment cannot be achieved without the use of
hygroscopic heater insulation, it is permissible for equipment to require a period of operation
to[dry out the insulation before meeting the requirements of 6.7.2.2, 6.3.1 and 6.8.2 provided
that the OPERATOR is made aware of this (see 5.4.3.101).

Canformity is checked by performing the DRYING-OUT specified in the OPERATOR manual (spe
5.4.3.101) before conducting the tests of 6.3.1 and 6.8.2.

6.8.1 General

Addition:
Add the following paragraph after the second paragraph:

If la DRYING-OUT is specified (see 6.7.2.2.101), this is céarried out in accordance with the
ORERATOR manual (see 5.4.3.101) before the tests of 6.8.3. DRYING-OUT is followed by a re¢st
period of 2 h with the equipment de-energized. The teSts are then performed and completed
within 1 h at the end of the rest period.

6.8.2 Humidity preconditioning

Addition:
Add the following at the end of the last paragraph:

Equipment for which a DRYING-OUT is specified (see 5.4.3.101) shall not be subjected |to
humidity preconditioning.

6.9.1 General

Addition:
Add the following paragraph after the note:

Bgre HAZARDOUS LIVE parts and insulated wiring and connections shall be so routed apd
arfanged that the CLEARANCES and CREEPAGE DISTANCES are not reduced below acceptable
values by:

1) liquids, vapours or impurities condensed, accumulated or leaking inside the equipment;
2) contact with hot or cold parts;

3) mechanical stress or abrasion by sharp edges.
6.10.1 MAINS supply cords

Replacement:
Replace the third and fourth paragraphs as follows:

If a cord is likely to come into contact with hot or cold external parts of the equipment, it shall
be made of suitably temperature-resistant material or, alternatively, additional protection shall
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be provided to prevent the cord-eentacting from coming into contact with the heated or cold

Su

rface.

If the cord is detachable, both the cord and the appliance inlet shall have adequate
temperature RATINGS. The cord and the appliance inlet shall have a temperature RATING above
the maximum temperatures measured under NORMAL CONDITION on any part of the appliance

re

inlet itself.

The appliance coupler shall have a mechanism which prevents the cord of a lower
temperature RATING from being inserted into the appliance inlet featuring a higher temperat
RATING.

NQ
an

Th

Ad

Ad

If

SP
cd
CH
de
aw
dg

onlly after the other door is closed, where the HAZARD of crushing is minimized.

Ad
de

Ad

Ad

7.
Th

.3.5.1 Gap limitations between moving parts — Access normally allowed

TE An appliance coupler in compliance with IEC 60320 (all parts), such as that with style C15 and-C16, or
i C22 for hot conditions, or C15A and C16A for super hot conditions is an example of a required mechanism.

Protection against mechanical HAZARDS

is clause of Part 1 is applicable except as follows:

dition:
d the following paragraphs after the first paragraph:

the width of the gap—may can decrease from\\a)value larger than the minimum gap-
ecified in Table 13 for that body part to a value smaller than the minimum gap in NORM
NDITION and SINGLE FAULT CONDITION, for example the door and/or locking device of TH
AMBERS or INCUBATORS, including WALK-IN EQUIPMENT (see Annex BB), the door or locki
vice shall be provided with a handle ofshaft so that hand, wrist, fist and fingers are kg
ay from the moving gap during the\operation of closing and/or locking the door. If tw
ors are used, they may be so constructed that closing and/or locking of one door is possil

ditional warning marking.is"necessary in proximity to the moving gap and where the locki
vice is located by usingsymbol 106 of Table 1.

dition:
d the followihg-new subclause:

B.101 -Warning markings for MECHANICAL MOVEMENT

e JUEEHANICAL MOVEMENT area in a SHAKER or COMBINED TEST CHAMBER shall be marked w|

-
AL

ng
pt
in
le

bol 14 of Table 1 or the applicable symbol 122 to 127 of Table AA.1

sy

The SPECIMEN holder of the MECHANICAL MOVEMENT shall be marked with symbol 14 of Table 1.

Conformity is checked by inspection.

7.4 Stability

Addition:

Add the following new subclauses:
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7.4.101 Movement during operation

The equipment shall not change position during NORMAL USE.

Conformity is checked by inspection and test.

19

The equipment shall be operated according to the manufacturer's specifications, at the setting
and load condition representing the worst case normal operating condition. Operating time is
10 min, or one operation cycle, whichever is shorter.

Movement shall be limited either by design, or by fastening to the mounting surface, o1 a

combination of both, so that no part of the equipment moves outside a clearance envelope

extending 5 mm, or less if stated by the manufacturer, in any direction from the_outerma@st

parts of the equipment in its original position.

Dyring the tests the equipment shall remain in position. Any flexible‘tubing or other

mechanical connection between the equipment and the APPLICATION SYSTEM shall withstapd

stress which could cause HAZARD.

Fdr equipment intended for long-term continuous operation, the nfaximum excursion and test

period is to be determined through the RISK assessment of Clause™7.

7.4.102 Removable SPECIMEN holder for MECHANICAL MOGVEMENT

If & HAZARD, such as abnormal noise or mechanical injury from the imbalance or uncoupling|of

the SPECIMEN holder for MECHANICAL MOVEMENT dufing NORMAL USE could result during |its

removal or reengagement, the removable SPRECIMEN holder shall be marked with Bn

appropriate warning symbol in close proximity toxthe handles of the holder and an explanatipn

shiall be included in the documentation.

Canformity is checked by inspection.

7.9 Lifting-devices-and-supperting-parts Provisions for lifting and carrying

7.5.1 General

Addition:

Add the following text after the first paragraph:

Where the physical construction is such that parts which are not designed to be used gs

handles, grips, lifting devices or supporting parts could be mistaken as such, they shall:

a)| have "a strength identical to or higher than that required for normal lifting devices |or
supporting parts, or

b) have a warning marking (see 5.2) located adjacent to the relevant part(s), indicating that
the—parts they shall not be used as handles, grips, lifting devices or supporting parts
adjacent—to—the—part{s). Symbol 14 of Table 1 and additional explanations in the
documentation are considered to meet the requirements.

Replacement:

Replace the conformity statement as follows:

Conformity is checked by inspection and as specified in 7.5.2 and 7.5.3.
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8

Th

Resistance to mechanical stresses

is clause of Part 1 is applicable except as follows:

8.1 General

Replacement:

Replace the text of item 3) by the following:

3)

8.2.1 Static test

R4

Re

Ar

stg¢ady-state condition is reached at the least favourable of the fellowing conditions:

a)
b)

c)
d)

e)
TH

8.]
R4

Re

Ar

steady-state condition is reached at the least favourable of the following conditions:

a)
b)

c)

except for FIXED EQUIPMENT, for equipment with a mass over 100 kg, or for equipme
whose size and weight make unintentional movement unlikely and which is not moved
NORMAL USE.

placement:
place the second paragraph by the following:

ENCLOSURE which is non-metallic or has glass as part of its construction is operated unti

at maximum or minimum ambient temperature; or

at extended maximum or minimum ambient temperature; or

over the maximum or minimum-eperatirg CONTROLLED TEMPERATURE; Or

cycled between the maximum and minimum CONTROLLED TEMPERATURE range; or

with all the lamps on and at maximum power input for radiation.

e equipment is disconnected from the supply source before the test is performed.

p.2 Impact test

placement:
place the-second first paragraph after the Note by the following:

ENCLOSURE which)is non-metallic or has glass as part of its construction is operated unti

at maximum or minimum ambient temperature; or
at extended maximum or minimum ambient temperature; or
aver'the maximum or minimum-eperating CONTROLLED TEMPERATURE; Or

d)
e)

Tycled-betweenthe maximanmamd mimmunT CONTROLCED TEMPERATURE TATIgE, O7

with all the lamps on and at maximum power input for radiation.

The equipment is disconnected from the supply source and then tested within 10 min.

9

Protection against the spread of fire

This clause of Part 1 is applicable except as follows:

9.5 Requirements for equipment containing or using FLAMMABLE LIQUIDS

Addition:

nt
in
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Add the following text after the first paragraph:

This subclause 9.5 applies to FLAMMABLE LIQUIDS other than FLAMMABLE REFRIGERANTS. The
requirements for FLAMMABLE REFRIGERANTS are covered in 5.4.101 and 11.7.101.

Replacement:

Replace item a) and Note 1 by the following:

a)

Ad

Ad

The nqnipmnnf shall he so caonstructed that it r\nmplioe with items 1), ‘7) and Q) as follow

1) In NORMAL CONDITION and SINGLE FAULT CONDITION, the surface temperature .of-the

FLAMMABLE LIQUID shall not exceed the FLASH POINT of the liquid being expose€d-t6 the

aitr.

2) In NORMAL CONDITION and SINGLE FAULT CONDITION, the surface temperature of any
RESISTANCE-HEATING DEVICE at the surface of the FLAMMABLE LIQUID and in” contact wjth

air shall not exceed (¢ — 25) °C, where ¢ is the FIRE POINT of the liquid"
3) For equipment where-a—dser an OPERATOR setting could exposera FLAMMABLE LIQUID

a condition where the temperatures in a) 1) or 2) could be exceeded in the case of a
SINGLE FAULT CONDITION during REASONABLY FORESEEABLE MISUSE, additional measurges

shall be provided to protect the OPERATOR from this HAZARD.

— For example, a LIQUID LEVEL CUT OUT that disables the RESISTANCE-HEATING DEVI
before the temperature requirements of a) 1) aof/2) are exceeded is considered
comply with this requirement.

CE
to

— Consideration should be given to any sceqario that-may can expose any permitted
FLAMMABLE LIQUID to a temperature that\could exceed 1, — 100 °C, where ¢, is the

AUTO IGNITION TEMPERATURE.

— The use of a FLAMMABLE LIQUID no6t“approved by the manufacturer for use in t
equipment is not considered as.‘@n OPERATOR setting and is therefore beyond t
evaluation of Clause 16.

NOTE 101 Guidance on what is considefed REASONABLY FORESEEABLE MISUSE is provided in 16.1.

It is not sufficient to limit the)surface temperature of the FLAMMABLE LIQUID and parts

he
he

n

contact with the surface\solely by the temperature control system. Overtemperatyre
protection meeting the<requirements of 10.101 achieved by an independent, adjustable

TEMPERATURE-LIMITING.DEVICE shall be used.

NOTE 102 The surface temperature of a RESISTANCE-HEATING DEVICE used to heat a liquid can
considerably highet than the temperature of the liquid.

NOTE 103 _Additional instructions for equipment intended for use with a FLAMMABLE LIQUID HEAT TRANSHER

MEDIUM are~detailed in 5.4.102.

dition.

d\the following note after item c):

NOTE 104 Where FLAMMABLE LIQUID is present in the equipment, symbol 102 can be used as a warning marking.

Replacement:

Replace the first paragraph of the conformity statement by the following:

Conformity is checked by inspection, including nameplate, documentation and function of the
equipment and, if necessary, by the tests and measurements of temperature as specified in
10.4 and 10.101.
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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 title by the following:

10.1 Surface temperature limits for protection against burns and frostbite

Replace the third paragraph by the following:

If
ar

pasily touched heated surfaces are necessary for functional reasons, whether because th

permitted to exceed the values of Table 19 in NORMAL CONDITION and to)exceed 105 °C
SINGLE FAULT CONDITION, provided that they are recognizable as such by appearance

fu

nction or are marked with symbol 13 of Table 1 (see 5.2). Equipment heated by

enfvironment to temperature values exceeding the values in Tablle 19 in NORMAL CONDITI
anld 105 °C in SINGLE FAULT CONDITION need not be marked withsymbol 13.

NQTE The limit for the maximum surface temperature of the housing/f the discharge pipe in proximity to
MO|TOR-COMPRESSOR conforming to IEC 60335-2-34 (including IEC 60335-2-34:20

IE
43

If

60335-2-34:2012/AMD1:2015 and IEC 60335-2-34:2012/AMD2:2016, Annex AA) is 150 °C when tested
°C ambient.

th¢ cold surface shall be marked with symbo] 101 of Table 1 to warn the OPERATOR-against

th
lo

b HAZARD of frostbite (see 5.2). Equipment cooled by its environment to temperature valu
ver than —30 °C need not be marked with:’symbol 101.

ey

b intended to deliver heat or they are hot because of proximity to heatingparts, they gre

in
or
its
DN

he
12,
at

he minimum temperature of the easily touched<cold surfaces exceeds the value of -30 °|C,

of
es

Additionally, where the liquid temperature could be higher than +60 °C or lower than -30 C,

or

where the temperature of air ortgas mixture could be higher than +70 °C or lower th

an

-40 °C, consideration should be- given to mark the following—fer—warning to warn against
pdssible burn and/or frostbite"HAZARDS:

a)

b)

c)

d)

for movable immersion/CIRCULATOR during movement for NORMAL USE, the surface of t
equipment in close_proximity to the wetted parts may be marked with symbol 13 and
symbol 101.

LIQUID CONNEETIONS for circulating, draining or overflowing of the HEAT TRANSFER MEDI
may be marked with symbol 13 and/or symbol 101, and/or with the maximum and
minimumé&working CONTROLLED TEMPERATURES of the equipment in association w
symbels/108, 111, 117 or 118.

TheJexhaust opening may be marked with symbol 13 and/or symbol 101 and/or, t
maximum and/or minimum—werking CONTROLLED TEMPERATURES of the equipment

he
or

UM
or
th

he
in

association with symbol 121.

If an enclosed CIRCULATOR is intended for a hydraulically sealed APPLICATION SYSTEM, t
LIQUID CONNECTION for filling the BATH TANK or the exhaust of a PRESSURE-RELIEF DEVI

he
CE

may be marked with symbol 13 and/or symbol 101 and/or the maximum and/or minimum

working CONTROLLED TEMPERATURES of the equipment in association with symbol 116.

Addition:

Add the following paragraph after the fourth paragraph:

For TEST CHAMBERS, INCUBATORS, and similar equipment with heating functions for high
temperatures, there shall be an indication of the "ON" condition on each side of the equipment
which has a door in it or has any other opening intended for loading of the SPECIMEN.
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Replacement:
Replace the conformity statement with the following:

Conformity is checked by inspection and by measurement as specified in 10.4, and by
inspection of barriers to check that protection against accidentally touching surfaces
exceeding temperatures above the values of Table 19 is appropriate, and that they cannot be
removed without the aid of a TOOL.

10-2—Femperatures—of-windings
Addition:

Add the following text and table after Table 20:

Canformity for MOTOR-COMPRESSORS is checked by measurement as specified in 10.4, |in
NQRMAL CONDITION and in the applicable SINGLE FAULT CONDITIONS of 4.4\2y10, 4.4.2.101 apd
al$o in any other SINGLE FAULT CONDITIONS that could cause a HAZARD ds|a result of excessive
tenperature or pressure. The temperature limits for MOTOR-COMPRESSORS are defined |in
Tgble 102. The pressures are recorded for use in accordance with(h.7.2.

Table 102 — 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

10.4 Conduct of temperature tests
10.4.1 General

Replacement:

Replace the text withsthe 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. Unlesq a
pdarticular (SINGLE FAULT CONDITION specifies otherwise, the NORMAL USE of the equipment las
ddfined«in~4.3.2 of this document and the manufacturer's instructions concerning ventilatign,
cooling_liquid, limits for intermittent use, etc., are followed. Any cooling liquid shall be at the
highést RATED temperature. Operating pressures shall be monitored and recorded during lall
the temperature-runs tests for use in the evaluation of the PS.

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 SYSTEMS, 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 (x10 %) shall start under these voltage conditions
and achieve a stable state but need not start from a SOAKED TEMPERATURE CONDITION. At the
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termination of the test, the monitoring shall continue after the equipment is switched off until
the pressures from each REFRIGERANT stage have equalized or clearly demonstrate that
maximum values have been reached.

During the test, protective devices other than self-resetting thermal motor-protectors for
MOTOR-COMPRESSORS shall not operate. When steady conditions have been established,
thermal motor-protectors for MOTOR-COMPRESSORS shall not operate.

Unless thermocouples are embedded in the windings of the MOTOR-COMPRESSOR, winding
temperatures shall be taken using the change of resistance method in accordance wijth
Annex E of IEC 60950-1:2005, and should be recorded at initial conditions and at steady-stgte.
All other temperature and pressure measurements shall be taken continuously and. the
maximum temperatures and pressures recorded.

Fdr MOTOR-COMPRESSORS conforming with IEC 60335-2-34 (including IEC 60335-2-34:2012,
IEIC 60335-2-34:2012/AMD1:2015 and IEC 60335-2-34:2012/AMD2:2016, CArnex AA), the
tefnperatures of the following parts are not measured:

— | MOTOR-COMPRESSOR housing;

— |MOTOR-COMPRESSOR windings and other accessories, such as parts for protection, start-yp,
and any other parts that are tested with MOTOR-COMPRESSORS in accordance wjth
IEC 60335-2-34 (including IEC 60335-2-34:2012, |IEC 60335-2-34:2012/AMD1:2015 ahd
IEC 60335-2-34:2012/AMD2:2016, Annex AA).

Far MOTOR-COMPRESSORS not conforming with IEC 60335-2-34 (including
IEIC 60335-2-34:2012, IEC 60335-2-34:2012/AMD1:2015 and IEC 6033542-
34:2012/AMD2:2016, Annex AA), the temperatures\of the following parts shall not exceed the
limits as specified in Table 102:

— | MOTOR-COMPRESSOR housing;
— | MOTOR-COMPRESSOR windings.

Addition:
Add the following new subclauses:

10.101 Overtemperature protection

When a single faultiin the equipment could lead to a HAzZARD from overheating of the
equipment or material being processed, a non-self-resetting TEMPERATURE-LIMITING DEVICE |or
system meeting the requirements of 14.3 shall de-energize the RESISTANCE-HEATING DEVICE
and any other parts which could cause a HAZARD.

If |]an jnsufficient quantity of liquid HEAT TRANSFER MEDIUM could cause a HAZARD, a sglf-
resetting or non-self-resetting LIQUID LEVEL CUT OUT shall de-energize the RESISTANCE-HEATING
DEVICE and any other parts which could cause a HAZARD. When the temperature of a surface
in direct contact with the FLAMMABLE LIQUID HEAT TRANSFER MEDIUM exceeds ¢, — 100 °C, where
t; = AUTO IGNITION TEMPERATURE, the LIQUID LEVEL CUT OUT shall operate before this surface

can be exposed to air.

If a HAZARD could result from an incorrect immersion depth, movable immersion CIRCULATORS, when
combined with either an open BATH TANK or a refrigerating BATH resulting in a BATH or CIRCULATOR,
shall be marked with the maximum and minimum depth of immersion. These markings may be
horizontal lines if additional explanation is included in the documentation.

For equipment designed to contain FLAMMABLE LIQUIDS, either for treatment or for heat-transfer,
TEMPERATURE-LIMITING DEVICES or systems shall ensure, when set as directed in the
manufacturer's instructions, that the temperature of the liquid shall not exceed the value as
specified in 9.5 a) in NORMAL USE or SINGLE FAULT CONDITION.
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The equipment as a whole, or the relevant parts, shall be de-energized by one of the following
methods:

a) For single-phase equipment, the proposed circuit and physical construction shall be
examined to identify possible single faults. The TEMPERATURE-LIMITING DEVICE shall be
placed in the pole of the supply that provides the better protection from single faults that
could defeat the overtemperature protection in the event of a subsequent failure of the
temperature control system. A device which isolates both phase and neutral conductors at
the same time-may can provide double fault protection (depending on application) and
should be considered if the residual RISK is unacceptable.

Conformity IS checked by inspection of the circuit diagram, the data sheet for\ the
TEMPERATURE-LIMITING DEVICE, and the method in which it is installed in the equipment,
and, if necessary, by the tests specified in 14.3.

b)| For polyphase equment e|ther by one single device or a system disconniecting gll

Cansideration shall be given to the following:

— | In equipment designed for the cooling and/or heating of materials, "HAZARDS-may can arise
from the overheating of materials being processed or overheating of the liquid HEAT
TRANSFER MEDIUM as well as from the overheating of parts of’the equipment itself. For this
reason a higher level of safety may-be-reeded-toprovide.need to be provided in case of a
SINGLE FAULT CONDITION in the equipment.

— | In some cases, a fall in the CONTROLLED TEMPERATURE of a heated medium (for example
liquid in @ BATH or-ctREULATOR air in an oven op-R€ating cabinet) could cause a HAZARD] If
th|s could occur as a result of the operatlon of '@ TEMPERATURE-LIMITING DEVICE er—syskm

addltlonal mdependent system may be used to prevent the CONTROLLED TEMPERATURE frgm
falling to a hazardous level.

NQTE NORMAL USE (which is use in accordance with the manufacturer's instructions) includes the correct settjng
of lany adjustable TEMPERATURE-LIMITING BEVICE. If the OPERATOR is instructed to change the set point of the
TEMPERATURE-LIMITING DEVICE (including) providing the ToOOL if required) then the incorrect setting of the
TEMPERATURE-LIMITING DEVICE—may, can be considered REASONABLY FORESEEABLE MISUSE. Refer to 16.1 [for
addlitional guidance.

THMPERATURE-LIMITING DEWCES necessary for safety shall be separate from any temperatyre
controller. This applies’ not only to the temperature sensing means but also to fll
disconnecting devices in the circuits to be de-energized. Whether operated by temperatufe,
pressure, liquid level, airflow or other means, they shall meet the requirements of 14.3.

Adjustable-TEMPERATURE-LIMITING DEVICES and system shall be adjustable only with the aid|of
a TooL onsimilar means that prevents unintended adjustment.

Cantermity is checked by inspection and during the fault tests specified in 4.4.2.10, 4.4.2.[11
and as applicable, the tests in 4.4.2. 107 to 442707 4.4. 2. 1U6.

10.102 Restarting after interruption of cooling and/or heating

According to applications, a HAZARD could arise either by re-starting or by not re-starting after
interruption of the cooling and/or heating as result of the termination of the circulating or
agitating in a BATH or CIRCULATOR and in an oven or TEST CHAMBER. Equipment shall be
incorporated with the appropriate means to re-start or not re-start, and instructions shall
specify whether the equipment will re-start or not re-start, both in the case of MAINS
interruption and in the case of a SINGLE FAULT CONDITION.

NOTE In some cases, it-may can be appropriate for an audible or visible signal to warn that an interruption has
occurred.
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Conformity is checked by inspection and test.

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

11.1 General

Addition:

Add the following paragraph and Note 101 after the conformity statement:

Equipment intended to be connected to the water—mains supply shall be constructed [to
prevent backsiphonage of non-potable water into the water-mains supply.

NQTE 101 IEC 61770 gives requirements for preventing backsiphonage of non-potable water‘into the water-mafns
supply and tests.

Canformity is checked by inspection.

11.3 Spillage

Addition:
Add the following text after the conformity statement:

THe construction of a draining valve, nozzle and\any other similar device shall be designed|to
prevent them from being opened or pulled outluhintentionally.

Canformity is checked by inspection.

11.4 Overflow

Replacement:
Replace the title and text of 11.4 with the following:

11.4 Overflow and/low level

Liquid overflowing from any container in the equipment which can be overfilled or overflowad,
whether by-thé OPERATOR or for functional reasons as part of equipment operation, shall not
caluse a_MAZARD during NORMAL USE or in SINGLE FAULT CONDITION, for example, as a result|of
the wetting of insulation or of internal uninsulated parts that are HAZARDOUS LIVE.

Equipment Tikely To be moved while a vessel is full of Tiquid shall be protected against Tliquid
surging out of the vessel.

Equipment containing liquid, whether as the HEAT TRANSFER MEDIUM or as a result of treatment,
experiencing expansion and contraction, evaporation, spray, rain or-celeeting dripping when
being heated, cooled, atomized, irrigated or condensed shall be provided with means to
protect against any HAZARD associated with the overflow or low level during NORMAL USE or in
SINGLE FAULT CONDITION.

Conformity is checked by inspection and by carrying out each of the following treatments and
tests, if applicable. Immediately after the treatment, the CLEARANCE and solid insulation shall
pass the voltage tests of 6.8 (without humidity preconditioning) applicable to the type of
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19

insulation (see 6.7), and ACCESSIBLE parts shall not exceed the limits of 6.3.1 for NORMAL USE
and 6.3.2 under SINGLE FAULT CONDITION.

For BATHS, CIRCULATORS and similar equipment incorporating a liquid vessel, operate the
equipment as follows:

Fill the BATH TANK or any other liquid vessel of the equipment to its maximum level with water
unless otherwise specified, following the instructions of the manufacturer.

a)

b)

d)

Spillage from overflow

The filling is continued for an additional amount equal to 20 % of the vessel capacity,\k
not less than 0,251, or for 1 min after the first evidence of overflow. Where no spifla
occurs due to the function of the LIQUID CONNECTION for overflow that prevents su
spillage, the filling is continued for a further amount equal to 30 % of the vesSel-“capaci
or for 5 min following the overflow through the LIQUID CONNECTION.

The LIQUID CONNECTION for overflow, if so equipped, shall be connegted and fitted
instructed in the manual. If not specified by the manufacturer, use a filling rate of 10 I/mi

Take the value resulting from the least favourable situation. There,shall be no wetting
conductive live parts.

For a remotely controlled automatic refill system, a RISK assessSment shall be carried d
according to Clause 17.

Splash from low level

ut

ge
ich

[y,
as
of

ut

Drain the BATH TANK or any other liquid vessel of thecequipment to its minimum level or just

prior to the evidence of the triggering of the low [4QUID LEVEL CUT OUT, if so equipped, wh
keeping the equipment running and the functional assembly relying on appropriate liql
level operating, for example, by ensuring that the CIRCULATING PUMP and HUMIDIFIER &
working.

There shall be no wetting of conductivelive parts.
Spillage from expansion and contragtion

Use the HEAT TRANSFER MEDIUMSWwith the widest CONTROLLED TEMPERATURE range a
higher highest coefficient of expansion applicable for the equipment as instructed by t
manufacturer.

Set the—werking CONTROLH.ED TEMPERATURE of the equipment at ambient and keep f
CIRCULATING PUMP runnihg until the CONTROLLED TEMPERATURE is stabilized, and:

1) set the CONTROLLED TEMPERATURE of the equipment to its minimum, then to
maximum applicable for the same liquid, and finally to ambient. Change the setti
only if the\.CONTROLLED TEMPERATURE is Stabilized at its setting or there is no eviden
of further significant changing. Refill the BATH TANK if necessary with the same liquid
its maximum level for NORMAL USE prior to subsequent tests;

2) setithe CONTROLLED TEMPERATURE of the equipment to its maximum, then to
minimum, and finally to ambient. Change the setting only if the CONTROLL

ile
id
re

nd
he

FD

TEMPERATURE is stabilized at its setting or there is no evidence of further significa

nt

changing. Refill tThe BATH TANK if necessary with the same liguid to its maximum Tevel

for NORMAL USE prior to subsequent tests;
3) program the setting for the CONTROLLED TEMPERATURES of the equipment to

its

maximum, minimum and time for the change that maximum difference of the

CONTROLLED TEMPERATURE changing is possible. Run the program with two repetitio
or until no evidence of a more unfavourable situation is expected.

Surging from movement
Remove the plug from the power supply, and operate the equipment as follows:

ns

1) For equipment with castors, or provided with accessory trolleys specified by the

manufacturer:

— The equipment is moved in the forward direction on a smooth and solid surface at a

speed of 0,56 m/s + 0,1 m/s for 2 m, and then with one of the castors against a so

lid


https://iecnorm.com/api/?name=55c2799e41cb959c95f681545d7bdc42

IEC 61010-2-012:2019 RLV © IEC 2019 - 45—

vertical plane obstacle. The obstacle shall have a rectangular cross section with a

height of 10 mm £ 0,5 mm and a width of at least 80 mm with a radius
2mm £ 0,1 mm at the top edges. Unless the direction of movement is mechanica

of
Iy

restricted or explicitly specified by the manufacturer, the longest side of the

equipment should be aligned with the direction of travel.

Equipment intended to be moved when the fluid-containing vessel is emptied sh
be filled to 50 % of the maximum level.

Operate the equipment with the obstacle against different castors, and repeat ea
test three times.

all

ch

e)
Faq

Bl
TH
ap
ai
FA

Eq
pH

Eq
a
(of0,

2) For equipment with lifting devices:

Spillage from condensate and simulated spraying, irrigating or raining

r equipment incorporating a drip pan, operate the equipment as follows:

Dck the outlet of the drip pan. Fillkthe pan with water carefully to the brim without splashir
e drip pan is then subjected‘to a continuous overflow, the rate of which is adjusted
proximately 17 cm3/s, or tokits maximum RATING specified by the manufacturer. Apply

flow of

IN(S). The test is continued for a period of 30 min, or until water drains from the equipment,.

uipment incorporating a defrosting device is subjected to a complete cycle of defrosti
beess under the-least favourable conditions.

uipment-sompleted-with incorporating a spraying, irrigating or raining device is subjected

Take the value resulting from the least favourable situation. There shall be
wetting of conductive live parts, or if a HAZARD could result, no wetting .of{
OPERATOR'S grips or handles.

A BATH TANK or any other liquid vessel incapable of sealed operation is left opg
Equipment with fully enclosed fluid containing vessels is exempted fremthis test.

equipment up to 18 kg, including liquid, is subjected to a cyecling 10° tilt-test-
described-below; across the short side of the equipment, or

equipment over 18 kg, including liquid, is subjected to~a cycling 5° tilt-test
described-below; across the long side of the equipment.

In either case, the equipment is subjected to 3 tilt-test cycles, where one cycle
consists of the positions flat, tilted left, flat, tilted.right, cycled within 10 s.

There shall be no wetting of conductive live parts, and if a HAZARD could result, nq
spillage outside the equipment or wetting of the OPERATOR's grips or handles.

A BATH TANK or any other liquid vessel incapable of sealed operation is left open.
Equipment with fully enclosed fluid containing vessels is exempted from this test.

1 m3/s if the overflow is influenced by the airflow of the cooling or CIRCULATI

ho
he

n.

as

as

to

complete cycle of spraying, irrigating or raining—precess under the most unfavourable

nditions.

Addition:

Add the following new subclauses:

1

.4.101

Salt mist, thawing, condensate and spray

Where a HAZARD could result by direct exposure to the spray, the saturated compressed-air
for salt-solution atomizing of the salt-spray-corrosion TEST CHAMBER shall be designed to be
interlocked by the mechanism of the cover, so that it stops automatically or so that it will not
start with the cover opened.

It is permissible for the interlock detailed above to be overridden where necessary for
operation or maintenance and when spray is desired with the cover opened, only where
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activation of the spray is controlled by a device that needs to be continuously held in the
active state by the OPERATOR and the following warning symbol and statement is placed on
the equipment:

Hazardous chemicals, use protective respirator, face mask, coveralls or gloves!

Conformity is checked by inspection and evaluation of the interlock according to Clause 15 if
relied upon to mitigate the RISK.

The refrigerating subassembly and piping, where necessary for safety, shall be properly
ingutated—and-protectedagaimstoccurrence of tondensate oraccumutatiom of frost for NORMAL
USE. Salt mist, thawing, condensing and spraying water shall be collected and dischargad,
ensuring that no leakage, spillage or overflow occurs.

Canformity is checked by inspection. In case of doubt, the CLEARANCES and sohd" insulatipn
shlall pass the voltage tests of 6.8 (without humidity preconditioning) applicable|to the type|of
ingulation (see 6.7) and ACCESSIBLE parts shall not exceed the limits of 6.3.1,

11.4.102 HAzARDS from liquids in relation to the SPECIMEN and APPLICATION SYSTEM

Fixing devices, tube racks or insulated vessels, and flexible tubingyand clamps, if necessary
for safety, shall be provided with the equipment to fix the SPECIMENS or for connection to the
APPLICATION SYSTEM to protect them from—getting—in coming into contact with the HEAT
TRIANSFER MEDIUM.

Where a HAZARD could be caused by excessive torque or pressure applied to a high-viscosjty
liguid HEAT TRANSFER MEDIUM or to a pressure-s€nsitive APPLICATION SYSTEM, for example
thfough rupture of a jacketed glass reactor, “@ CIRCULATOR with a discharge pressyre
exiceeding 0,08 MPa shall be incorporated with pressure-indicating and adjusting devices.| A
sal\l‘ety device—may can be—incorporated integrated to interrupt the CIRCULATING PUMP ahd
initiate an alarm signal if the torque or pressure rises above a pre-set value.

Adcording to the applications, a HAZARD could arise either by re-starting or by not re-starting
affer interruption of the circulation™of the liquid-eireulating. Equipment shall be incorporated
with the appropriate means to re-start or not re-start, and instructions shall specify whether
equipment will re-start or notre=start, both in the case of MAINS or mechanical interruption ahd
inthe case of a SINGLE FAULT"CONDITION.

Canformity is checked\by inspection and in case of doubt by measurement of pressure.

11.4.103 HAzARDS from liquids in relation to the SHAKER

S4dfety deyices or means shall be provided with the SHAKER to protect against HAZARDS frgm
splash and/or spillage of the liquids, accumulation of released volatile or hazardojus
supstances, or condensation of the volatile substances. The safety device shall pe
in(]iependent of the controllers for MECHANICAL MOVEMENT and/or the temperature, humidity-ete.

Conformity is checked by inspection.

11.4.104 Construction and warning markings related to manual filling or draining

Equipment incorporating a BATH TANK or other liquid container intended for manual filling or
incorporating a reservoir for collecting condensate that requires manual draining, if the liquid
level is not visible in construction or location, shall be equipped with a clearly visible liquid
level indicator. Alternatively, if the liquid level indicator cannot be made available, a warning
marking shall be applied and clearly visible in close proximity to the LIQUID CONNECTION for
filling or draining. Additional explanations including instructions for operation and
maintenance requirements for the warning marking shall be included in the documentation.
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Conformity is checked by inspection.

11.4.105 Movable immersion CIRCULATOR

If HAZARDS could arise from liquid penetration or spillage when the movable immersion

CIRCULATOR is removed from the BATH TANK and placed horizontally or upside down or duri
movement for NORMAL USE, it shall be marked with symbol 12 or symbol 14 of Table 1 tQ w4
of[electric or liquid HAZARD.

Canformity is checked by inspection.

11.4.106 Removable SPECIMEN holder for MECHANICAL MOVEMENT

If B HAZARD, such as spillage or overflow of the liquid, could result during the removal or
ingertion, the removable SPECIMEN holder for MECHANICAL MOVEMENT\shall be marked with
appropriate warning symbol and text in close proximity to the handles of the holder, and
explanation shall be included in the documentation.

Canformity is checked by inspection or by operation in accordance with instructions.

11[.7.1 Maximum pressure

Addition:
Add the following after the conformity statement:

THe maximum pressure to which a part of the REFRIGERATING SYSTEM can be subjected und
NQRMAL CONDITION or SINGLE FAULT"GONDITION shall not exceed the RATED MAXIMUM ALLOWAB
PRESSURE for the part. The *RATED MAXIMUM ALLOWABLE PRESSURE of a component
determined either by its RATING-if certified to the component requirements of 14.101 or by
design if the parts can pass.the tests of 11.7.2.

THe MAXIMUM ALLOWABLE PRESSURE (PS) of REFRIGERATING SYSTEMS shall be determined
tegt or by applying the saturated REFRIGERANT pressures at the minimum specifi
temperatures given in Table 103. When saturated REFRIGERANT pressures are used to defi
the PS, the manufacturer is exempted from the requirement to recording the pressures duri
tegts for NORMAL USE and under SINGLE FAULT CONDITIONS. If the start-to-discharge pressure
a [PRESSURE RELIEF DEVICE or the set pressure of a ruptured member used in t
REFRIGERATING SYSTEM is less than the SATURATED-VAPOUR PRESSURE in Table 103, it can
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usedto limit the PS for that system. The value of the PS when determined by test shall

a) the maximum pressure developed during the temperature test as defined in 10.4;

b) the maximum pressure developed during the abnormal test to simulate the failure of t
controlled environment in accordance with 4.3.2.114, if applicable;

c) the maximum pressure developed during the test in SINGLE FAULT CONDITION for cooling
specified in 4.4.2.10;

d) the maximum pressure developed during the temperature test for transportation a
storage as defined in 11.7.102.

he

as

nd
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NOTE 101 For a single REFRIGERATING SYSTEM, the pressure can be separated into two sections, the
HIGH-PRESSURE SIDE and LOW-PRESSURE SIDE of each MOTOR-COMPRESSOR; the PS value can be different for each
HIGH-PRESSURE SIDE and LOW-PRESSURE SIDE.

NOTE 102 It is possible that equipment meeting the requirements of 11.7-may will not be accepted as conforming
to national requirements relating to high pressures. There are notes applied to the relevant requirements which
detail the modification of these requirements in order to be accepted as evidence of conformity with national
regulations in the USA, in Canada, and in some other countries.

Table 103 — Minimum temperature for the determination of
SATURATED-VAPOUR PRESSURE of the REFRIGERANT

Ambient conditions <43 °C <55°C
H|GH-PRESSURE SIDE with air-cooled CONDENSER 63 °C 67 °C
HGH-PRESSURE SIDE with water-cooled CONDENSER Maximum leaving water temperattre + 8 °C
HIGH-PRESSURE SIDE with evaporative CONDENSER in a CASCADE 43 °C 55 °C
SYSTEM
LpwW-PRESSURE SIDE with heat exchanger exposed to the outdoor o A

. 43 °C 55 °C
ambient temperature
LPW-PRESSURE SIDE with heat exchanger exposed to the indoor o o

. 38 °C 38 °C
ambient temperature

=

OTE 1 For the HIGH-PRESSURE SIDE, the specified temperatures are considered the maximum which will occl
Liring operation. These temperatures are higher than those during the off cyicle of THE MOTOR-COMPRESSOR. F
the LOW-PRESSURE SIDE and/or intermediate pressure side, it is sufficient to base the calculation of pressure g
the expected temperature during the off cycle of the MOTOR-COMPRESSOR. These temperatures are minimum
tgmperatures and thus determine that the system will not be designed for a MAXIMUM ALLOWABLE PRESSURE low¢
than the REFRIGERANT SATURATED-VAPOUR PRESSURE corresponding to'these minimum temperatures.

oz
59

=

NOTE 2 The use of specified temperatures does not dlways result in REFRIGERANT SATURATED-VAPOUR
PRESSURE within the system, for example a limited-charge’/ REFRIGERATING SYSTEM or a system working at ¢r
apove critical temperature, CO, in particular.

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

Canformity is checked by inspection of the RATINGS of the parts and, if necessary, by
measuring the pressures.

11(.7.2 Leakage and rupture at high pressure

Addition:
Add the following.new subclauses:

11.7.2.101~ Leakage and rupture of REFRIGERATING SYSTEMS

11.7.2(101.1 General

ERICERANT containina-narte of 3 pEEDIcEDbATING sveTEM chall
Lo T TOUTItOTT T PO to O O TN TV O TO T N oo o T v oot

rupture or leakage. The specific requirements for REFRIGERATING SYSTEMS using FLAMMABLE
REFRIGERANT or FLAMMABLE REFRIGERANT blends are addressed in 11.7.101.

b

ot cauca a9 LAZADRN thraon h
Hot—adSe—a—rrleA o —tHHOU

For components subject to the pressure at 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 11.7.1 for the HIGH-PRESSURE SIDE or LOW-PRESSURE SIDE.

Conformity is checked by inspection of the RATINGS of the components exposed to this
pressure and, if a HAZARD could arise, by the pressure test in 11.7.2.101.2 and 11.7.2.101.3.
Components that are certified to the component requirements in 14.101 and are used within
their RATINGS (component pressure RATING = PS) are deemed to comply with this requirement
without test.
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NOTE 1 For evidence of conformity with national regulations in the USA, in Canada, and in some other countries,
the structural strength of components is 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.

NOTE 2 In conjunction with NOTE 1, the minimum structural strength RATING of REFRIGERANT-containing
components in the USA and Canada is 5 times the PS measured during normal pressure tests and 3 times the PS
measured during abnormal pressure tests, where PS is derived from tests in 10.4 for the HIGH-PRESSURE SIDE or
LOW-PRESSURE SIDE and the test in 4.4.2.10 for the HIGH-PRESSURE SIDE only. Note the fact of these certification
differences during selection of certified components from North America based on the testing conducted in this
document.

11.72.2.101.2 _Pressure test

THe pressure of the component or assembly (equipment under test (EUT)) is raised gradually,
by air or non-hazardous gas or via a hydrostatic pressure test, to the specified test valtie apd
is |held at that value for 1 min. If the continuously-eperating CONTROLLED TEMPERAFURE for the
EUWT is less than or equal to 125 °C for copper or aluminium, or 200 °C for. Steel, the tgst
tenperature of the EUT during this test shall be at least 20 °C. If the continuously-eperating
CANTROLLED TEMPERATURE for the EUT exceeds 125 °C for copper or alumimium, or 200 °C for
ste¢el, the test temperature of the EUT during this test shall be at least 160 °C for copper|or
alyminium and 260 °C for steel. For other materials or higher CONTRQLLED TEMPERATURES, the
effects of temperature on the material fatigue characteristics shall be evaluated.

The EUT is considered to comply with the requirements of 11\0)2.101 if it can withstand the
pressure test without rupture. If the EUT does not comply, jthen an alternative method |to
dgmonstrate compliance is to subject the EUT to the test in41.7.2.101.3.

11(.7.2.101.3 Fatigue test

If the continuously-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
are at these CONTROLLED TEMPERATURES,shall be at least 10 K above the continuou$ly
operating CONTROLLED TEMPERATURE. Thelstatic test pressure shall be increased by the rafio
of|the allowable stress of the material\at—roem ambient temperature to that at the highest
cointinuously—eperating CONTROLLEDUTEMPERATURE. For other materials, the effects of the
CQNTROLLED 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
solurce. The pressure shall be raised and lowered between the upper and lower cyclic values
at|a rate specified by~the manufacturer for a total number of 250 000 cycles. The entjre
splecified pressure ‘excursion shall occur during each cycle.

The followingytest pressures shall be applied:

Fdr safety'purposes, it is suggested that a non-compressible fluid be used.

— | Fof components at the LOW-PRESSURE SIDE, the-maximum PS for the LOW-PRESSURE SIDE
shall be applied for the first cycle. For components at the HIGH-PRESSURE SIDE, the
maximum 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 0,7 times the PS. The upper pressure shall be 0,9 times
the PS, for water-cooled condensers.

— For the final test cycle, the test pressure shall be increased to 1,4 times the PS
(2 x 0,7 x PS). The pressure shall be 1,8 times the PS (2 x 0,9 x PS), for water-cooled
CONDENSERS.

The component shall not rupture, burst or leak during this test.
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A strength pressure test at 2 times the PS is to be performed on three samples other than the

Ssa

mples used for the fatigue test.

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

1

.7.3 Leakage from low-pressure parts

Addition:

A

d the fnllnmling text after the sacond paragrnph r‘nnfnrmif.\,/ siatement:
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r REFRIGERATING SYSTEMS, the requirements of 11.7.2 address the low-pressure¢leaka
aluation.

dition:

d the following new subclauses:

REFRIGERANT

.7.101.1 General

FRIGERANT when the amount of REFRIGERANT is J/imited to a maximum of 150 g in ea

FRIGERANT that exceeds this amount, additionalksequirements shall apply.

t utilize-greater more than 150 g of FLAMMABLE~REFRIGERANT and can be used to identify what the additio
uirements-may can be.

.7.101.2 Protected REFRIGERATING' SYSTEM
uipment with a protected REFRIGERATING SYSTEM is that:

without any part of the-REFRIGERATING SYSTEM inside an OPERATOR access compartment;

compartment is_censtructed so that the REFRIGERANT is contained within an ENCLOSU
with at least-two layers of metallic materials separating the REFRIGERANT from t
OPERATOR access compartment, each layer having a thickness of at least 0,1 mm. T
ENCLOSURE:-has no joints other than the bonded seams of the EVAPORATOR where t
bonded-seéam has a width of at least 6 mm;

wherfe=any part of the REFRIGERATING SYSTEM which is located inside an OPERATOR acce
compartment has the REFRIGERANT contained in an ENCLOSURE which itself is contain

within a separate protective ENCLOSURE. If leakage from the containing ENCLOSURE occu

ge

.7.101 Additional requirements for REFRIGERATING SYSTEMS that use FLAMMAB|LE

is document addresses the requirements for REFRIGERATING SYSTEMS which use FLAMMABLE

ch

parate REFRIGERANT circuit. For equipment thatdses a REFRIGERANT charge of FLAMMABLE

TE 1SO 5149-1 or EN 378 (all parts) are standards that address the requirements for REFRIGERATING SYSTHMS

hal

where any part of the REFRIGERATING SYSTEM which is located inside an OPERATOR accelss

RE
he
he
he
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the leaked REFRIGERANT is contained within the protective ENCLOSURE and t
REFRIGERATING SYSTEM will not function as in NORMAL USE. The protective ENCLOSURE sh
also withstand the test of 11.7.2.101. No critical point in the protective ENCLOSURE shall
located within the OPERATOR access compartment.

he
all
be

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

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

RE

FRIGERANT from the REFRIGERATING SYSTEM.
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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 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 to comply
with the requirements specified for a protected REFRIGERATING SYSTEM, may be considered as

h

ving an unprotected REFRIGERATING SYSTEM if it is tested in accordance with 11.7.101.5 a

d
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length between 2 m and 3 m.
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ind to comply with the requirement for an unprotected REFRIGERATING SYSTEM.
mpliance is checked by inspection and by the tests of 11.7.101.3 and 11.7.101.4,

.7.101.3 Leakage test for FLAMMABLE REFRIGERANT

itical points are only considered to be the interconnecting joints between parts of t
FRIGERANT circuit, including the gasket of a semi-hermetic MOTOR<GOMPRESSOR. Weld
escopic joints of the MOTOR-COMPRESSOR, the welding of the pipes‘through the compress
using and the welding of the fusite are not considered critical points.

find the most critical point of the REFRIGERATING SYSTEM, it—may can be necessary
rform more than one test.

e method for simulating a leakage is to inject the/REFRIGERANT vapour through a capill
be at the critical point. The capillary tube shall_ have a bore of 0,7 mm + 0,05 mm and

re should be taken that the installation of the capillary tube does not unduly influence f
sults of the test and that foreign material~does not enter the capillary tube during insulati

ring this test the equipment™is tested with doors and lids closed, and is switched off
erated under NORMAL CONDITION at RATED voltage, whichever gives the more unfavoural
sult.

ring a test in which-the equipment is operated, gas injection is started at the same time
P equipment is first switched on.

e quantity_of REFRIGERANT of the type indicated by the manufacturer to be injected is eql
80 % of the nominal charge of the REFRIGERANT +1,5 g or the maximum that can be inject|
1 h, Mihichever is the smaller.

assembly for the test. The capillary tube may need to be positioned before the equipmenyi
$ulated.
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=) qunnﬁfy injnpfnrl is taken from the Vapour side of a gas bottle which shall contain enol

h

liquid REFRIGERANT to ensure that, at the end of the test, there is still liquid REFRIGERANT left in
the bottle.

If a REFRIGERANT blend can fractionate, the test is performed using the fraction that has the
smallest value of the LOWER EXPLOSIVE LIMIT.

The gas bottle is kept at a temperature of:

a)
b)

32 °C 2 °C for leakage simulation on the LOW-PRESSURE SIDE;
70 °C = 2 °C for leakage simulation on the HIGH-PRESSURE SIDE.

The quantity of gas injected should preferably be measured by weighing the bottle.
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The concentration of leaked REFRIGERANT is measured at least every 30 s from the beginning
of the test and for at least 1 h after injection of the gas has stopped, inside and outside
OPERATOR ACCESSIBLE areas, as close as possible to the electrical components which, during
NORMAL USE 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;

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

an electrical device that has been tested and found to comply with at least f
requirements in Annex EE.

e instrument used for monitoring gas concentrations (such as those which“dse infrar
nsing techniques) should have a fast response, typically 2 s to 3 s and not'unduly influen|
b result of the test.

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

[ a

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

e measured value shall not exceed 75 % of the LOWER EXPLOSIVE LIMIT of the REFRIGERA
specified in Table 104, and shall not exceed. 60 % of the LOWER EXPLOSIVE LIMIT of
FRIGERANT as specified in Table 104 for a period exceeding 5 min.

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

.7.101.4 Scratch test for protected REFRIGERATING SYSTEMS

ACCESSIBLE surfaces of protected REFRIGERATING SYSTEMS, including ACCESSIBLE surfac
intimate contact with the. protected REFRIGERATING SYSTEMS, are scratched using the TO(
b tip of which is shown jn Figure 103.

e TooL is applied-Gising the following parameters:

force at right angles to the surface to be tested 35N+ 3N;
force parallel to the surface to be tested not exceeding 250 N.

e TOooL-is drawn across the surface to be tested at a rate of approximately 1 mm/s.

NT
he

at

DL,

TH

e'surface to be tested is scratched at three different positions in a direction at right ang

es

to the axis of the channel and at three different positions on the channel in a direction parallel

to

it. In the latter case, the length of the scratch shall be approximately 50 mm.

The scratches shall not cross each other.

The appropriate parts of the REFRIGERATING SYSTEM shall withstand the test of 11.7.2.101 with
the test pressure reduced by 50 %.
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Dimensions in millimetres

§

IEC

Kely
Hard-soldered carbide tip K10

B | Direction of movement

Figure 103 — Details of scratching TooL tip

11.7.101.5 Unprotected REFRIGERATING SYSTEMS

Equipment with an unprotected REFRIGERATING SYSTEM is that where at least one part of the
RE[FRIGERATING SYSTEM is/pflaced inside an OPERATOR ACCESSIBLE compartment or that which
dges not comply with 11.7:101.2.

Fdr equipment withan unprotected REFRIGERATING SYSTEM and which uses a FLAMMABLE
REFRIGERANT, any-electrical component located inside the OPERATOR ACCESSIBLE compartment,
which during."NORMAL CONDITION or SINGLE FAULT CONDITION produces arcs or sparks, aphd
luminaries~shall be tested and found at-least a minimum to comply with the requirements|of
Arnnex EE.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 GAS ATMOSPHERE outside the OPERATOR ACCESSIBLE compartments in areas where
electrical components that produce arcs and sparks during NORMAL USE or abnormal operation,
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 EE for group IIA gases or for the REFRIGERANT used.
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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
component itself.

Other types of protection for electrical devices for potentially EXPLOSIVE GAS ATMOSPHERES
cojvered by IEC 60079 (all parts) are also acceptable.

Changing of a lamp is not considered a potential explosion HAZARD, because the dqor or lid
open during this operation.

S

Campliance is checked by inspection, by the appropriate tests of IEC 60079-15:2010 and by
the following test.

THe tests contained in Annex EE may be carried out using the stojchiometric concentration|of
the REFRIGERANT used. However, a device which has been indepéndently tested and found|to
comply with Annex EE using the gas specified for group IIA need not be tested.

Irrespective of the requirements given in IEC 60079-15:2010, Clause 5, surface temperatyre
limits are specified in 11.7.101.7.

THe test is performed in a draught-free location With the equipment switched off or operated
under conditions of NORMAL USE at RATED voltage, whichever gives the more unfavourable
repult.

Dyring a test in which the equipment is‘operated, gas injection is started at the same time jas
the equipment is first switched on.

The test is performed twice and”is repeated a third time if one of the first tests gives mqre
than 40 % of the LOWER EXPLQSIVE LIMIT.

THrough an appropriate_orifice, 80 % of the nominal REFRIGERANT charge 1,5 g, in the vapqur
state, is injected into~an OPERATOR ACCESSIBLE compartment in a time not exceeding 10 mjfn.
THe orifice is then ¢losed. 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
orle-third of &¢he height of the compartment. Thirty minutes after the injection is completed, the
ddor or lid_ is"opened at a uniform rate in a time between 2 s and 4 s, to an angle of 90° or|to
the maximum possible, whichever is less.

Fdc pqui’nmpnf h.:n/ing more than one door or lid the most unfavourable sequence lor
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.

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

— non-self-resetting protective devices necessary for compliance with 4.4; nor-te at

— 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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Th

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 104, and shall not exceed 50 % of the LOWER EXPLOSIVE LIMIT of the

RE

FRIGERANT as specified in Table 104 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.

1
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Other types of protection for electrical devices for potentially EXPLOSIVE GAS ATMOSPHER]

CO

TH
un

igmpition source is present.

Dd

.7.101.6 Stagnation of leaked FLAMMABLE REFRIGERANT

uipment which uses FLAMMABLE REFRIGERANT shall be constructed so that<leak
FRIGERANT will not stagnate and thus cause a fire or explosion HAZARD in areashoutside t
ERATOR ACCESSIBLE compartment where components producing arcs or sparks or luminair

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-circuited during the test of 4.4

e mounted, even if they produce arcs and sparks during @peration.

parate components such as thermostats that contain-less than 0,5 g of flammable gas ¢
t considered to cause a fire or explosion HAZARD N the event of a leakage of the compone
elf.

mpliance is checked by the following test, unless luminaires and components that produ
s and sparks during NORMAL USE and which are mounted in the areas under consideratid
ve been tested and found—atteast\ to comply at a minimum with the requirements
nex EE for group IIA gases or for.the' REFRIGERANT used.

pespective of the requireménts given in |IEC 60079-15:2010, Clause 5, the surfa
mperature limits are specified-in 11.7.101.7.

vered by IEC 60079\(all parts) are also acceptable.
e test is performed in a draught-free location with the appliance switched off or operat|

der NORMALUSE at RATED voltage, whichever gives the more unfavourable result when

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

ed
he

re
nt

n}
in

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 refrigerating 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 104, and shall not exceed 50 % of the LOWER EXPLOSIVE LIMIT of the
REFRIGERANT as specified in Table 104 for a period exceeding 5 min.

11.7.101.7 Surface temperature limits

THg

mperatures on surfaces that-may can be exposed to leakage of FLAMMABLE REFRIGERANT

shiall not exceed the AUTO IGNITION TEMPERATURE of the REFRIGERANT as specified in Table 104,

reduced by 100 K.

Cd

specified in 4.4 and Clause 10.

Te

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

in 4.4

mperatures of

non-self-resetting protective devices that operate during the tests specified in 4.4; or

Table 104 — REFRIGERANT-flammability parameters

mpliance is checked by measuring the appropriate surface temperatures during the tesgts

intentionally weak parts that become permanently open-Circuited during the tests specified

REFRIGERANT REFRIGERANT name REFRIGERANT REFRIGERANT AUTO REFRIGERANT
number formula IGNITION LOWER EXPLOSIVE
TEMPERATURE € LimiT b-c.d.e
°C % VIV
R[50 Methane CH, 645 4,9
R170 Ethane CH,CH, 515 3,1
R[290 Propane CH,CH,CH,4 470 1,7
RB00 n-Butane CH,CH,CH,CH, 365 1,5
R600a Isobutane CH(CH,), 494 460 1,8
R1150 Ethene CH,=CH, 425 3,1
RI1270 Propylene CH,=CHCH, 455 2,3

\/alues for other FLAMMABLE REFRIGERANTS-can shall be obtained from-tEC-60079-20-and IEC 60079-20-1.

Values for other FLAMMABLE REFRIGERANTS-6a#n shall be obtained from TEC 600/9-20-1 and ISO 5149-1.

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

Concentration of REFRIGERANT in dry air.

In some standards, the term "flammability limit" is used for "LOWER EXPLOSIVE LIMIT".
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11.7.102 Temperature test for storage and transport

11.7.102.1 General

Pressures developed from SOAKED TEMPERATURE CONDITIONS resulting from the temperatures
the REFRIGERATING SYSTEM is exposed to during storage and/or transport shall not cause a
HAZARD.

These pressures are used as one input for determining the PS (11.7.1) and are derived by the
test below or from the REFRIGERANT SATURATED-VAPOUR PRESSURES at a storage and/or

trg
tra

Fa

exceed 0,9 times the setting of that device during storage and/or transport.

Fd

ambient temperature shall be 70 °C.

Cq

pressure and, if a HAZARD could arise, by the tests of 11.7.2.

If there is any doubt as to the SATURATED-VAPOUR PRESSURE“of the REFRIGERANT in use, th
the test pressure shall be derived by one of the following test methods: 11.7.102.2

11

1
TH

b)

c)

d)

e)

11
TH

a)

Tsport—ambient temperature of 55*C—for NORMAC CONDITION O 70—€C—forstorage—amd
nsport under tropical conditions.

r pressures in parts protected by a PRESSURE-RELIEF DEVICE, the test pressuré’shall 1

or

ot

r refrigerating equipment that uses FLAMMABLE REFRIGERANT, the storage and/or transport

nformity is checked by inspection of the RATINGS of the components exposed to this

.7.102.3, or the calculation of 11.7.102.4.

.7.102.2 Test of charge-to-volume ratio
e steps for the test of charge-to-volume ratio’are as follows:

calculate the total volume of the REFRIGERATING SYSTEM in question;
calculate the charge-to-volume ratio for the design charge;

or

take a charging cylinder of known volume and charge it to give the same volume-to-mass

ratio as the system to be simulated;
place the cylinder withoa pressure gauge or transducer in a controlled ambie

nt

environment 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.
.7.102.3 (Test by pressure under the SOAKED TEMPERATURE CONDITION

e steps>for test by pressure under the SOAKED TEMPERATURE CONDITION are as follows:

measure the pressure of the REFRIGERATING SYSTEM under the SOAKED TEMPERATURE

b)
c)

d)

e)

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

place the cylinder with a pressure gauge or transducer in a controlled ambient
environment 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.
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11.7.102.4 Calculation by using the ideal gas law

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
the SOAKED TEMPERATURE CONDITION.

11.7.103 Internal fluid leaks

Where, in a SINGLE FAULT CONDITION, fluid can leak within the equipment, this shall not cause a
HAZARD.

Fluid-containing parts meeting the construction requirements of IEC 60079-15:2010 can® pe
asisumed not to leak. Other fluid-containing parts and seals shall be assumed to leak.

In|particular, leaked FLAMMABLE LIQUID shall not come into contact with any ignition sources.
Equipment containing no spark-generating parts (see Annex EE) and where no surface
temperature exceeds ¢, — 100 K (see 9.5 a) and 11.7.101.7), where ¢, is/thé AUTO IGNITIDN
TEMPERATURE of the liquid, is considered to meet this requirement.

Canformity is checked by inspection, by performing the tests of 4.4:2.:102 and 10.4.

12 Protection against radiation, including laser sources, and against sonic and
ultrasonic pressure

THis clause of Part 1 is applicable except as follows:

12.1 General

Replacement:
Replace the text with the following:

THe equipment shall provide protection against the effects of internally generated opticgl,
ulﬂraviolet, ionizing and microwave radiation as well as laser sources, and sonic apd
ulfrasonic pressure.

Canformity tests are‘carried out if the equipment is likely to cause such HAZARDS.

12.2.1.3 Equipment not intended to emit radiation

Addition:

Add the-following paragraph and Note 101 after the conformity statement:

The equipment intended for application to radioactive substances, for example chemicals in a
jacketed reactor, or a plant, seed or insect treated with radioactive chemicals, shall be
isolated to provide protection against transmission of ionizing radiation, and the operation of
the equipment shall be strictly supervised to follow the rules and regulations for radiation
laboratories to reduce the amount of ionizing radiation to an acceptable level (see also
5.4.4.101). The RESPONSIBLE BODY or the OPERATOR shall apply the symbol 17 of Table 1 with
the signature of the OPERATOR.-At-least. The symbol shall at the minimum be in close
proximity to where the SPECIMEN is kept and easily visible for NORMAL USE.

NOTE 101 Examples of such equipment include the BATH, CIRCULATOR and climatic TEST CHAMBER for biological
applications, etc.

Conformity is checked by inspection.
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12.3 Optical radiation

Addition:
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13 Protection against liberated gases and substances, explosion and implosion
This clause of Part 1 is applicable except as follows:

13.1 Poisonous and injurious gases and substances

Addition:
Add a new sentence at the end of the first paragraph.
Fdr example, the high temperature decompositien products of the oil HEAT TRANSFER MEDIUM

13.2.1 Components

Replacement:
Replace the title and text in 13.2.4 with the following:

13.2.1 Components of the'equipment and materials being treated

If components liable.to explode are not provided with a PRESSURE-RELIEF DEVICE, or if the
equipment is intended to treat materials in such a way that explosion or implosion-may chn
occur, protection. for the OPERATOR shall be incorporated with the equipment (see 7.7) |or
otherwise personal protective measures shall be included in the OPERATOR instructions.
PRESSURE-RELIEF DEVICES shall be located so that a discharge will not cause HAZARD to the
OHAERATOR:._The construction shall be such that the PRESSURE-RELIEF DEVICE cannot pe
obstructed.

Additior:
Add the following new subclauses:

13.2.101 Implosion of low air pressure equipment

A low air pressure TEST CHAMBER or vacuum ovens—ete- shall be incorporated with protection
for the OPERATOR and the surroundings against the effects of implosion.

Conformity is checked by inspection of the equipment and of the design information and, in
case of doubt, by provoking an implosion.
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13.2.102 Explosion and implosion of lamps

The lamps or lamp systems shall be incorporated and constructed to provide protection
against explosion and implosion, whether for normal operation or for maintenance, under
mechanical and thermal stresses resulting from shaking, vibrating, thermal shocking over the
operatihg CONTROLLED TEMPERATURE range, or unexpected contact with a cold liquid.

Lamps liable to explode or implode when vibrated, shaken, heated, cooled or thermal shocked
over-eperating the CONTROLLED TEMPERATURE range and, where a HAZARD could arise when
ruptured, shall be protected with an explosion-proof transparent shield which is ACCESSIBLE
only wi € aid of a 1T glass Is used, it shall no € In _contact wi € surtace]of
the¢ lamps and it shall be subjected to the tests of 8.2, and meet the pass criteria of 8.1_of-this
dogcument.

Canformity is checked by inspection.
Addition:
Add the following new subclauses:

13.101 Biohazardous substances

Equipment that can be potentially infectious, whether from the“SPECIMEN itself or as a result|of
trgatment with biohazardous agents or formulations,¢ shall be prominently marked wjth
symbol 103 of Table 1. At a minimum, the symbol shall'be in close proximity to where the
SPECIMEN or biohazardous substance is kept and easily visible during NORMAL USE.

Symbol 103 shall be placed near any biohazardous area ACCESSIBLE during OPERATPR
maintenance and visible only during this maintenance.

Where applicable, symbol 103 shall also be attached to disposal bags or containers for
biplogically hazardous materials remgved from the equipment, and to any LIQUID CONNECTIONS
or[exhaust openings where the liberation of biohazardous substances-may can occur duripg
NQRMAL USE.

Equipment that can be hazardous due to the use of hazardous substances shall be marked
with an appropriate international symbol, or (if none is available) symbol 14 of Table 1.

Sde also 5.4.3 c¢) for.details of instructions relating to ventilation requirements.

NQTE Local, mational or regional regulations concerning the collection or discharge of biohazardous material gan
apply.

Canformity is checked by inspection.

13102—Warning requirements retatedtochemical #AZARD

Equipment intended for chemical applications, such as BATHS, CIRCULATORS, SHAKERS, climatic
TEST CHAMBERS and salt spray corrosion TEST CHAMBERS, and which could present chemical
HAZARDS to the OPERATOR and the environment, shall be marked with a symbol or text suitable
to the chemical HAZARD. The symbol shall be in close proximity to where the SPECIMEN is kept
and easily visible during NORMAL USE. Where applicable, the symbol or text shall also be
attached to glassware such as flasks for shaking or immersion applications, APPLICATION
SYSTEMS such as jacketed reactors containing hazardous chemicals, or LIQUID CONNECTIONS
and exhaust openings where liberating of chemical contaminants—may can occur during
NORMAL USE.

See also 5.4.3 c) for details of instructions relating to ventilation requirements.
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NOTE Examples of chemical HAZARDS presented by these types of equipment are salt mist, salt solutions,
SPECIMENS treated with salt spray, pest insects, microorganisms or plants treated with pesticides, radioactive
substances and chemical mixtures.

Symbol 102 of Table 1 is used for warnings pertaining to flammable materials. Symbols for
other chemical HAZARDS may be selected from ISO 7010, as follows:

a)
b)
c)

for explosive materials, W002:2011-05
for radioactive materials, W003:2011-05
for toxic materials, W016:2011-05

d)
e)
f)
If

sh
dg

Cdq

14 Components and subassemblies

Th

14.3 Overtemperature protection devices

R4
R4

TE
op

a)

b)

c)

L
re

for corrosive materials, W023:2011-05
for oxidizing substances, W028:2011-05
for other chemical HAZARDS, other appropriate symbols from ISO 7010.
there is no appropriate symbol for the particular chemical HAZARD, symbal 14 of Table

all be used and additional explanations of the chemical HAZARD shall be|jincluded in t
cumentation.

nformity is checked by inspection.

is clause of Part 1 is applicable except as follows:

placement:
place the text by the following:

MPERATURE-LIMITING DEVICES and“systems for overtemperature protection designed
erate in SINGLE FAULT CONDITION,shall meet all of the following requirements:

be constructed and tested to ensure reliable function. Devices of the capillary type sh
be so designed thatthe protection is kept complete in the event of leakage from t
capillary tube;

be RATED to inferrupt the maximum voltage and current of the circuit in which they 3
employed,;

do not operate in NORMAL USE.

DUID LEVEL CUT OUTS used to protect against overtemperature shall meet the sar
juirements as TEMPERATURE-LIMITING DEVICES and systems.

he

all
he

ne

Cd

nformitv is checked bv studving the oneratinag nrincinle of the device or svustem or
HHOeHHHY—S—6Re6Ke6— )/ —sStHay-Hig—He peratig—pHAEHPe —HH6—ae¥+Ge —SYSte—o+

y

fracturing the capillary tube and by performing adequate reliability tests with the equipment
operated in SINGLE FAULT CONDITION. Ensure that the capillary tube is not obstructed when it is
being fractured.

The number of operations is as follows:

1)
2)

3)

non-resetting devices are caused to operate once;

non-self-resetting devices and systems, except thermal fuses, are reset after ea
operation and thus caused to operate 10 times;

self-resetting devices are caused to operate 200 times.

NOTE Forced cooling and resting periods can be introduced to prevent damage to the equipment.

ch
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During the test, resetting devices shall operate each time the SINGLE FAULT CONDITION is
applied and non-resetting devices shall operate once to provide the expected protection. After
the test, the resetting devices shall show no sign of damage which could prevent their
operation in a further SINGLE FAULT CONDITION.

Addition:

Add the following new subclauses:

14-404+—GComponents—and-subassemblies for REFRIGERATING-SYSTEMS

Cgmponents 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 according to the
pressure RATING requirements of this document (see 11.7.2).

Canformity is checked by inspection or as specified in 11.7.2, as applicable.

14.102 Flexible tubing and hose subjected to liquid pressure other than that of the
REFRIGERANT

Flexible tubing and hose subjected to the RATED PRESSURE of\the equipment shall be |of
suffficient mechanical strength.

THe construction and materials of the flexible tubing and_hose, including fittings and thernal
ingulation for subassemblies if any, shall withstand-“mechanical, chemical and thermal
stfesses encountered for NORMAL USE.

Canformity is checked by the following tests and, in case of doubt, by tests repeated at RATED
PRESSURE and temperature:

THe high pressure flexible tubing and_hose for liquid circulating shall be subjected to a staftic
pressure test of four times the RATERJPRESSURE at-reem ambient temperature and under the
maximum-eperating CONTROLLED TEMPERATURE range of the intended application, whereby the
test pressure shall be reached between 15 s and 30 s after starting at zero pressure.

NQTE The PRESSURE-RELIEF DEVICE and/or alternative sensing devices can be rendered inoperative in this test.

The flexible tubing and ‘hose used for water supply, if any, shall be subjected to a stafic
pressure test of two times the maximum inlet pressure for 5 min at-reem ambient temperatufe.

Dyring the testthere shall be no leakage or rupture.

18 Protection by interlocks

Thiscltause of Parttis appticabie exceptas fottows:

15.1 General

Replacement:
Replace the text with the following:

Interlocks used to protect OPERATORS from HAZARDS shall prevent an OPERATOR from being
exposed to the HAZARD before the HAZARD is removed and shall meet the requirements of 15.2,
15.3 and 15.101 to 15.104 as applicable.

Conformity is checked by inspection and by performing all the relevant tests of this document.
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Addition:

Add the following new subclauses:

15.101 Mechanism of door and/or lock for WALK-IN EQUIPMENT

It shall be possible to escape from the WALK-IN EQUIPMENT at all times.

NQ

eq
thi

NG

w
illy
lle

The door for WALK-IN EQUIPMENT shall be so deS|gned and constructed that |ts openmg is

Iockmgand openlng from W|th|n the equment o

TE 1 A separate door or exit independent of the main entrance which is locked and opened fromoutside
lipment, when ACCESSIBLE only from within the equipment and when open to the outside, is considered to m
requirement.

TE 2 Additional requirements for WALK-IN EQUIPMENT can apply in accordance with Annex BB-

hen the door is closed and/or locked from within the equipment,”there shall be
minated indication in proximity to the controller outside the equipment, which reag
juipment in operation, OPERATOR inside the room!" The indication shall be interlocked

onle or more of the following settings ACCESSIBLE from outside:

1)
2)
3)
4)
5)

Cd

18.

15.

Th
be
SY|

the maximum-eperating CONTROLLED TEMPERATURE not exceeding: +40 °C
the minimum-eperating CONTROLLED TEMPERATURE not. exceeding: —30 °C
start the VENTILATOR or any other similar devices;

disable the initiation of vacuum pump or any evacuating system;

limit the number of lamps or the light emitting-intensity in accordance with 12.3 and/or
warn the OPERATOR of the HAZARD and the‘necessity for protective eyewear if hazardous
optical radiation exists.

nformity is checked by inspection_ef‘the documentation and in accordance with 15.2 a
3.

102 Interlock between/_the CIRCULATING PUMP, agitator and heating, coolin
MECHANICAL MOVEMENT and/or operation of the APPLICATION SYSTEM

€ RESISTANCE-HEATING DEVICE and/or MOTOR-COMPRESSOR of the BATH and CIRCULATOR sh
interlocked with-the CIRCULATING PUMP, agitator and, where applicable, the APPLICATI
STEM, if HAZARDS could arise due to one or more of the following:

the—operating CONTROLLED TEMPERATURE of the equipment deviates from its setting
some extent, resulting in overheating or deep cooling of the SPECIMEN or APPLICATI
SYSTEM;

localized overheating or deep cooling of the liquid HEAT TRANSFER MEDIUM occurs as

19

he

he
pet

AN

to

nd

g9,

result of the termination of the CIRCULATING PUMP or agitator;

obstruction or leakage of the external liquid circulating occurs between the equipment a
the APPLICATION SYSTEM.

nd

Depending on the related HAZARD, the RESISTANCE-HEATING DEVICE or the MOTOR-COMPRESSOR,
or both, shall be de-energized if the CIRCULATING PUMP and/or agitator is interrupted and if the
CONTROLLED TEMPERATURE deviates from its setting to some extent, and the operation of the

AP

PLICATION SYSTEM shall be controlled to prevent the developing of the HAZARD.

NOTE Whether the RESISTANCE-HEATING DEVICE or the MOTOR-COMPRESSOR alone, or both,—shal-be are de-
energized depends on the related HAZARD. It is advantageous to provide the equipment with means such that either
or both of these could be interlocked and available to the OPERATOR with additional instructions for the
configuration of the function.
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Conformity is checked by inspection and by operating the interlocks as specified in the

do

15

cumentation and in accordance with 15.2 and 15.3.

.103 Interlock between CIRCULATING FAN, door or lid and heating, cooling and/
radiation, humidifying and MECHANICAL MOVEMENT

or

The RESISTANCE-HEATING DEVICE and/or MOTOR-COMPRESSOR and, where applicable, the
radiation, humidifying, MECHANICAL MOVEMENT, shall be interlocked with the CIRCULATING FAN if
HAZARDS could arise due to one or more of the following:

D
or
TE|
off
SY|
wi

NQ
en
bo
thg

Cd
do

15.

TH
re
Cco

Cd
do

the—operatimg CONTROCTED TEMPERATURE Of the—equipmentdeviatesfronTits—setting
some extent, resulting in overheating or deep cooling of the SPECIMEN;

where the RESISTANCE-HEATING DEVICE and/or EVAPORATOR are located, flacaliz
overheating and/or deep cooling occur(s) resulting from the termination of the CIRCULATI
FAN;

with the door or lid open, continuous heating and/or cooling, and humidifying-may-happ]
can occur if the settings-are-away deviate from the ambient temperature and humidity;

with the door or lid open, the OPERATOR or the surroundings—ma&y,.can be exposed
excessive optical radiation or any other hazardous radiation;

with the door or lid open, the OPERATOR-may can be exposed to mechanical HAZARD,
MECHANICAL MOVEMENT continues.

pending on the related HAZARD, the RESISTANCE-HEATING'\BEVICE or the MOTOR-COMPRESS(
both, shall be de-energized if the CIRCULATING FAN s interrupted and if the CONTROLL
MPERATURE deviates from its setting to some extent, The CIRCULATING FAN shall be switch
while or some time after the door or lid is op€ned, while the HUMIDIFIER, lamp or lar
stems (see 12.3) and MECHANICAL MOVEMENT shall be terminated or reduced to a safe le
h the door or lid opened.

TE Whether the RESISTANCE-HEATING DEVICEor”the MOTOR-COMPRESSOR alone or both-—shall-be are
brgized depends on the related HAZARD. It is @advantageous to provide the equipment with means that either]
h of them could be interlocked and available.to the OPERATOR with additional instructions for the configuration
function.

nformity is checked by inspéction and by operating the interlocks as specified in
cumentation and, in accordance with 15.2 and 15.3.

104 Interlock between salt spray and cover of salt spray corrosion TEST CHAMBER

e mechanism of the cover for the salt spray corrosion TEST CHAMBER shall meet t
quirements specified in 11.4.101 of this document. The activation of the saturat

nformity—~is checked by inspection and by operating the interlocks as specified in
cumentation and in accordance with 15.2 and 15.3.

mpressed-air\for salt solution atomizing shall be interlocked by the mechanism of the covgr.

R,
ED
ed
np
el

fle-
or
of

he
ed

he

16 HAZzZARDS resulting from application

This clause of Part 1 is applicable except as follows.

16.

1 REASONABLY FORESEEABLE MISUSE

Replacement:

Replace the text as follows:

The equipment shall comply with the requirements of this document during NORMAL USE,
including mistakes, lapses, slips or use of an equipment or system in a way not intended by
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19

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

to

consider 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 are set in a way not
intended, 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

(0]

issions of an act by the OPERATOR of the equipment as a result of conduct that is beyo

he

d

an
SC|

Ofher possible cases of REASONABLY FORESEEABLE MISUSE that are not addressed by specifi

re

Ad

Ad

16.

Fd
W6
RI
pr
fitd

y reasonable means of RISK control by the manufacturer are similarly excluded from\t
ppe of this document.

quirements in this document shall be addressed by the RISK assessment (seerClause 17).
dition:
d the following new subclause:

101 Slip HAZARD

r WALK-IN EQUIPMENT (see Annex BB), where the groundor floor-may can be slippery wh
t or icy, the equipment shall be designed and constructed in such a way as to minimize t

ptective measures which enable the OPERATOR t@ maintain their stability and safety shall
led provided (for example handholds that are’ fixed relative to the OPERATOR) and t

he

c

en
he

BK of slipping. Where a slip HAZARD remains, 7appropriate means including personal

be
he

equipment shall be permanently marked with\symbol 105 of Table 1, warning of slippery

su
ing

Cd

17

Th

rface and against the HAZARD of falling. The“symbol shall be placed on the door or on t
ide wall of the equipment, where it is clearly visible for the OPERATOR during NORMAL USE.

nformity is checked by inspection,

RISK assessment

is clause of Part 1 is applicable.

he
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Annexes

The annexes of Part 1 are applicable except as follows:
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Annex K
(normative)

Insulation requirements not covered by 6.7

K.1.3 Solid insulation for MAINS CIRCUITS
K.1.3.1 General

Addition:

Add the following paragraph after Note 1:

If | the performance of the equipment requires the use of a hygroscopic” insulated
RESISTANCE-HEATING DEVICE, it is permissible for equipment to require a period of operation|to
dry out the insulation before meeting the requirements of 6.3.1 and 6.8.3)provided that the
OHAERATOR is made aware of this (see 5.4.3.101).

Addition:

Add the following paragraph after the conformity statement:

-

If B DRYING-OUT is specified, conformity is checked by perferming the DRYING-OUT specified|in

the OPERATOR manual (see 5.4.3.101) before conducting.the tests of a) and b) above.
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Annex L
(informative)

Index of defined terms
Addition:

Add the following terms:

Tdrm Definition
A(;C RAN G *xr v v s s s s e e e e s 3.5.104
ACQTIVE COOLING CONTROL RANGE *# - rrrrr s ey 3.56.104
APIPLICATION SYSTEM =rrrrrrrmrmrrrrrmmmmrs sl 32125
AUTO IGNITION TEMPERATURE =r-xrrsssrrrrrrmam e nenne s s 3 5107
2y 11 IR R ) R R 3.1.101
BAITH TANK frrr s rrr s sttt g 3.2.113
CASCADE SYSTEIM rrrrrrrmrrrrrmmmmmre s s s s a e s TR b e 3 2103
CIRCULATING FAN rrrrrrrmmrrrrrmamr el 32111
CIRCULATING PUMP srrrrrrrrr s i e s aes 3.2.110
CIHRCULATOR *rrrrrrrrrr s s B aes 3.1.102
CAOMBINED TEST CHAMBER =rrrsssrrrrrrrmmmrrrrrennnnee et aes 31104
CONDENSER "----rrrrrrmmmmrmrrrmmmnnr e D e 3 2105
CONDENSING UN T rrrrrrrm e e s e e g i et s s st s s a st aaas 3.2.106
CONTROLLED TEMPERATURE "« v rrrrrrsrrssr e Qg ee s s s ses s ses st s st 3.p.114
DRYING=OUT - - = v s r e rmmrremeen e e e e e e L et ekttt e ettt e et en et 3.1.108
EVIAPORATOR rrrrrrmrmmrrrrmmmmmneeeeeeea e 3 2107
EXPLOSIVE GAS ATMOSPHERE “ 55 x s qfm s s s st sttty 3.56.109
S {=l =10 ]| Vi BRI R R P PR 3.56.106
FLAMMABLE LIQUID == v xm s rofor e e e e e e e e 32120
FLAMMABLE REFRIGERANT 5= rrrrrrmm s e s se et ettt ettt ettt sttt s s st a st e s a e annes 32123
FLIASH P OINT vt r s rs e e e e e e e e ettt st a s 3.56.105
HEAT TRANSFERUMEDIUM *5x s s s s s s st e sttt sttt s a sttty 3.2.121
HIGH-PRE S SINRE SIDE =+ ++c et s ertnssetauns ettt sttt e sttt tatttatsaatiasaans 3.2.108
T8 YTl = = R R T PR R 3.2.112
INGUBATOR * 555t r v s s s s ettt s sttt a sttt s st s s s 3.1.105
LIQUID CONNECTION o T T 32114
LIQUID LEVEL CUT OUT »rrr s re s s s sttt e e e e a sttt aas 321 17
LOW-PRESSURE SIDE =+t r et reertresstanteantmuttatattttet sttt ttiatattaatttaaiareiais 3.2.109
LOWER EXPLOSIVE LIMIT s et s s s s s s s s s ettt ettt e st s s st a sttt s st aaaas 3.2.108
MAXIMUM ALLOWABLE PRESSURIE “rrrrrsrrrrrrsmsamrme ettt st aaas 35102
MECHANICAL MOVEMENT =rrrrrrmmrrrssssa e st ettt et sttt s sttt st s st a e aans 35111
MOTOR-COMPRESSOR “#*xr e rreerteesstanaanet ittt taiaatts 3.2.104
MOVEMENT AMPLITUDE 5 rrrr s rs sttt ettt sttt et aaaas 3.5.113
MOVEMENT FREQUENGQCY # s rerer ettt nas 351 12
PRESSURE-LIMITING DEVIGE -+ xrerrrrmreranmanan et a e e eeans 3.2.118
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PRESSURE-RELIEF DEVICE =+ crrrrrreremtmnetmtaettte ettt atee e e et eae et ae e 3.2.119
= 3.5.102
RATED PRESSURE ¢ c e rrrremmrmmmmmmmmmettee ettt ettt e et e e et eae et eae e aeenees 3.5.103
REFRIGERANT # -+« +rce e e nsrnrmmnenetene ettt ettt e e e et e et e e e et et e e et e e e et e e e eae e eaeae s 3.2.122
REFRIGERATING SYSTEM =+ v xrrrrrrrremmmnemmtee ettt ettt e e e e et e et et ee e e 3.2.102
RESISTANCE-HEATING DEVICE « v+ e e reernrmmmmnmmmeetee ettt ateeae e 3.2.101
SATURATED-VAPOUR PRESSURE (Of REFRIGERANT) -+ srrssrssssmnnssssssssessiiiiiieeeeeee 3.5.101
SHAKER 31.106
SOAKED TEMPERATURE CONDITION =+ «e s esrnreuemetmnee ettt ateeatene e ateeaeanee e s 35110
PN [to 1 |1 N E R G 3.0.124
PN 1o T RSP s S 3.1.109
TEIST CHAMBER -« e rreremsmnemenetatee et ate e atee e ateneaeeneeeteneieenenepne anenienes 3.1.103
TEMPERATURE-LIMITING DEVICE -+« e s esreesrsmtanetmaumeeateeaneneneeneneaee e tereneaeanennes 3.0.116
Y= NR R I Ko ) RS 3.0.115
WALK=IN EQUIPMENT #+ ¢+ e veerenrsennmnmnenanneenenanneenenesneeneneeee T, 3.1.107
Addition:

Add the following new annexes:
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Annex AA
(informative)

Useful symbols

The symbols in Table AA.1 are useful for identification and documentation related to the safe
operation of the equipment. These symbols may be used as specified in 5.1.5.101, 5.1.5.103,
5.4.101, 5.4.102, 7.3.5.1, 7.3.101, 10.1, 12.3, 13.101, 13.102 and 16.101.

Table AA.1 — Useful symbols

Number Symbol Reference Description

1p7 1SO-7000—0880-{1989)° Use with a refrigerating BATH and CIRCULATOR with 4

liquid CIRCULATING PUMP and LIQUID GONNECTIONS fofr
external circulating.

1SO-7000—0880(1989)2 LIQUID CONNECTION for a CIRCULATING PUMP outlet of

the liquid HEAT TRANSFER'MEDIUM (coolant only) in
refrigerating CIRCULATORS.

[}

The minimum CONTROLLED TEMPERATURE of the liqu
may can be accompanied with the symbol if it is
lower than 530 9C. The maximum exit pressure may
can also béunarked if it is-either higher than

0,03 <MPRa or 0,02 MPa with a flow rate of more than
10 I/min.

LIQUID CONNECTION for return of the liquid HEAT
TRANSFER MEDIUM (coolant only) in refrigerating
CIRCULATORS.

For an enclosed CIRCULATOR or CIRCULATOR
equipped with suction CIRCULATING PUMP, and when
the suction pressure is-lower greater than 0,02 MP4,
the minimum suction pressure-may can be marked i
association with the symbol.

=]

1SO-7000—0880(1989)° Use with refrigerating and heating BATH and

CIRCULATOR with a liquid CIRCULATING PUMP and
LIQUID CONNECTIONS for external circulating.

Lsgﬁzggg_gggggggggb LIQUID CONNECTION for a CIRCULATING PUMP outlet of

the liquid HEAT TRANSFER MEDIUM (both heating and
cooling) in refrigerating and heating CIRCULATORS.

@@@% QO

The maximum and/or minimum CONTROLLED
TEMPERATURE(S) of the liquid-may can be
accompanied with the symbol if they are higher thar
+60 °C and/or lower than —=30 °C. The maximum exi
pressure-may can also be marked if it is-either
higher than 0,03 MPa or 0,02 MPa with a flow rate gf
more than 10 I/min.

LCTQUID CONNECTION for return of the liquid HEAT
TRANSFER MEDIUM (both heating and cooling) in
refrigerating and heating CIRCULATORS.

For an enclosed CIRCULATOR or CIRCULATOR
equipped with a suction pump and when the suction
pressure is-lower greater than 0,02 MPa, the
minimum suction pressure-may can be marked in
association with the symbol.

5
|
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Number Symbol Reference Description
113 1 ISO 7000-0794 (2004-01) Input or entrance, for example, LIQUID CONNECTIONS
e for a water-cooled CONDENSER, water supply, salt
I solution, and connections for a steam source,
compressed air, etc.
The MAXIMUM ALLOWABLE PRESSURE (PS) in pascal,
and the maximum and/or minimum temperatures in
centigrade,-may can be accompanied with the
symbol where applicable.
114 | ) ISO 7000-0795 (2004-01) Output or exit, for example, LIQUID CONNECTION for
watar-cooledcoNpENSEDR and caonnaction for vacin
| source, etc.
15 O IEC 60417-5595 (2002-10) Condensate collector
116 ISO 7000-0028-{2015- Filling device
06) (2004-01)
M7 ISO 7000-0029-(2616~ Draining device
08} (2004-01)
118 ISO 7000-0030-{2016- Overflow. device
06) (2004-01)
19 1SO-7000—1604-(2015-08) VENTILATOR
1p0 ISO 7000-16044{2615- Intake air
>> 06) (2004:07)
1p1 ISO 7000-1605(206145~ Exhaust gas
» 06) (2004-01)
1p2 Orbital movement, maximum MOVEMENT FREQUENCY
and MOVEMENT AMPLITUDE-may can be accompanied
U with the symbol where applicable.
123 Reciprocating movement, maximum MOVEMENT
> FREQUENCY and MOVEMENT AMPLITUDE-may can be
accompanied with the symbol where applicable.
124 Hand and wrist movement, maximum MOVEMENT
FREQUENCY and MOVEMENT AMPLITUDE-may can be
accompanied with the symbol where applicable.
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Number Symbol Reference Description

125 Vortex movement, maximum MOVEMENT FREQUENCY
may can be accompanied with the symbol where
applicable.

-
126 Rocking movement, maximum MOVEMENT FREQUENCY
M and MOVEMENT AMPLITUDE may be accompanied with

the symbol where applicable.

1R7 Rotating movement, maximum MOVEMENT

o9

’

FREQUENCY and MOVEMENT AMPLITUDE-may cafn‘be
accompanied with the symbol where applicable.

These symbols are created based on ISO 7000-0880 (1989) for circulating equipment (with” coolant pump.
The big circle in connection with the coolant pump (ISO 7000-0355-{2045-06} (2004-01)%is'cut into two part$
with one representing the outlet and the other the return of the liquid. An arrow is added to make it clear fi
identification of the liquid outlet or return.

These symbols are created based on symbols 107, 108 and 109, by remwoving the symbol for coolirg
(ISO 7000-0027-20145-06) (2004-01).

¢] This symbol is created by combining the symbol for intake air (ISO 700051604(2015-06 (2004-01)) and tha
for exhaust gas (ISO 7000-1605—2045-06} (2004-01).—tr—aveidanéesof being—confused To prevent arly

confusion, the combination is turned at an angle of 90°.

=

—
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Annex BB
(informative)

Protection-for of people who are inside WALK-IN EQUIPMENT

BB.1 General

19

In order to minimize the HAZARD for people who get Iocked in WALK-IN EQUIPMENT wrth extreme

Bl

Ad
IN

1)

2)

3)

4)

5)
6)

e or mrst suspension of partlcles or aerosols as well as excessive optlcal radlatrc
¢asures as described in Clauses BB.2 and BB.3 should be taken. Care should be taken
sure that no personnel is locked in WALK-IN EQUIPMENT at the end of the working dé
nex BB is limited to WALK-IN EQUIPMENT operating at CONTROLLED TEMPERATURES below zg
over 35 °C.

8.2 Emergency switch or signal

cording to the operating conditions, the following devices should-be provided with the WAL
EQUIPMENT:

alarm switch operated by illuminated push buttons near_the floor or by chains hangi
near the floor, installed in a suitable place in the ‘egquipment, the operation of whi
initiates an audible signal and a visual signal, in a place where the permanent presence
a person is guaranteed. It should not be possible(to stop this signal except by means o
specific operation;

signal devices connected to an electric circuit with a voltage of at least 12 V. Batteries
this purpose should have an operating time" of at least 10 h and be connected to a MAI
supplied automatic charging device. If @ transformer is used, it should be supplied w

current from a different circuit to the>one used for other equipment inside the WALK}

EQUIPMENT. Furthermore, the device should be of such design that it does not cease
function due to corrosion, frost orthe formation of ice on contact surfaces;

ny
to
y.
ro

ng
ch
of

or
NS
th
IN
to

light switch inside the WALK-INCEQUIPMENT in parallel with light switches located outside this

equipment so that the lighting turned on by means of the inside switch cannot be turn
off by means of the outside switch;

plug switch or other systems giving the same result for the CIRCULATING FANS locat
inside the WALK-IN.EQUIPMENT in series with the switches located on the outside so that t
fans turned off by means of the inside switch cannot be turned on by means of the outsi
switch;

light switches-should-have having permanently illuminated buttons;

in the\event of failure of the lighting, independent lighting or other approved means
indicating the routes towards the door WhICh is mtended—ftenC to open from the insi
(and/or alarm switch) ; ;

ed

ed
he

de

means.

7)

permanent emergency lighting system.

BB.3 WALK-IN EQUIPMENT with a controlled atmosphere

In WALK-IN EQUIPMENT with a controlled atmosphere (equipment with an atmosphere in which
the concentration of oxygen, carbon dioxide and nitrogen are different from those in normal
air), the following additional requirements apply:

1) warning that a self-contained breathing apparatus-sheuld shall be worn when entering

this WALK-IN EQUIPMENT;
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2) warning that if WALK-IN EQUIPMENT with a controlled atmosphere is entered, another person

3)

should shall remain outside the room and in visual contact with those inside through an
access door (hatch). The person outside-should shall also have a self-contained breathing
apparatus at their disposal in case they should have to enter the equipment in order to
rescue the person inside in an emergency;

doors, hatches and other appliances giving access to the WALK-IN EQUIPMENT-sheuld shall
be provided with a written warning notice against low oxygen level in the equipment.
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Annex CC

(informative)

Safety requirements for components and piping

Overview
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ed
he

Fgr Europe, the sealed system components—may can be considered pressure &essels |in
acicordance with the Pressure Equipment Directive (PED)-9#23/EC 2014/68/EU depending pn
th¢ classification in Tables CC.1 and CC.2. If the components or piping are ‘classified ag a
category Il or higher pressure vessel according to the PED then the'requirements |of
Tgble CC.3-shal apply including the use of a Notified Body according to the PED. Table C{.4
sefts out the minimum wall thickness for copper and steel tubing.
Fgr USA and Canada, the component requirements of Clause CC.2 apply.
Table CC.1 — Parameters of pressure vessels according to EN 14276-1
Fluid Nature PS (bar) @ V(L) PS x V (bar x L) Category/Article
if and and and and then
Not-submitted
< 0,5 - - . b
subjected to PED
< - Art.34.3°¢
<25 34.3°
> 0,5 and < 200 Art.3 4.3
] > 25 and < 50 [
>
Gas > 50 and < 200 Il
>200-and <1000 |<1 - I
> 200 and i
<1 000 >1 <1000
Group 1 > 1000 v
> 1000 - - v
Not-submitted
<0,5 - - . b
subjected to PED
<1 - Art.34.3°¢
> 0,5 and £ 500
<200 Art.34.3°¢
g
Liquid >0,5and < 10 !
> 1 > 200
> 10 and < 500 Il
- oUU = - I
> 500 > 1 - I
Not-submitted
<0,5 - - . b
subjected to PED
<1 - Art.34.3°¢
<50 Art.34.3°¢
> 0,5and <1000 > 50 and £ 200 |
Group 2 Gas
> 1 > 200 and I
<1000
<1 - 1
>1 000 and 1000 and
>
<3000 an 1l
<3000
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Fluid Nature PS (bar) @ V (L) PS x V (bar x L) Category/Article
if and and and and then
>0,5and<4 1 > 1000 I
>

>4 >3 000 \%

>3 000 — - \%
Not-submitted

<0,5 - - ) b
subjected to PED

>0,5and <10 - - Art.34.3°¢

>10and <1000 <10 — Art 24 3¢C

Liquid d

> 10 and <1 000 > 10 <10 000 Art.34.3°¢

> 10 and < 500 - >10 000 |

> 1000 < 10 - I

> 500 > 10 >10 000 I

21 1 bar=0,1Mpa.

PED = Pressure Equipment Directive.

¢ | Art.-3 4.3 = reference to Article-3 4.3 of the Pressure Equipment Directive.

d| Liquids are considered to be fluids having a vapour pressure of not more_than 0,5 bar above the nornfal
atmospheric pressure (1 013 mbar).
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Table CC.2 — Parameters of piping according to EN 14276-2

Fluid Nature PS (bar) @ DN PS x DN (bar) 2 Category/Article
if and and and and then
<05 _ _ Not-submitted subjected
’ to PED P
<25 - Art.34.3°¢
Gas > 25 and < 100 <1000 |
85 +660—=md
> 100 and = 350 I
<3500
> 350 > 3 500 I
G 1
roup <05 _ _ Not-submitted subjected
- to PED/®
<25 - Art:314.3 ¢
>0,5
Liquid 9 - <2000 Art.:34.3°¢
>0,5and <10 - |
> 2000
> 10 and < 500 1l
> 25
> 500 - 1"
<05 _ R Not-submitted subjectdd
- to PED®
<32 - Art.34.3°¢
— <1000 Art.34.3°¢
Gas > 1000 and
> 32 and\s 100 |
>0,5 <3500
>3 500 and
> 100 and = 250 I
<5000
Qroup 2
up > 250 > 5000 I
<05 _ _ Not-submitted subjected
- to PED P
> 0,5/and < 10 - - Art.34.3°¢
Liquid ¢ ~ - <5000 Art.34.3°¢
- < 200 - Art.34.3°¢
> 10 and < 500 > 5000 |
> 200
> 500 - I
2l 1 bar=10,1 Mpa.
b] .RED = Pressure Equipment Directive.

¢ Art.-3 4.3 = reference to Article-3 4.3 of the Pressure Equipment Directive.

atmospheric pressure (1 013 mbar).

Liquids are considered to be fluids having a vapour pressure of not more than 0,5 bar above the normal
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Table CC.3 — Components

79—

and piping requirements

Components

Related standards and requirements

Heat exchangers:
pipe coil without air (tube in tube)
multi-tubular (shell and tubes)

EN 14276-1 or EN 13445 if applicable combined with
11.7.2 of this document

Plate heat exchangers

EN 14276-1 or EN 13445 if applicable combined with
11.7.2 of this document

Headers and coils with air as secondary fluid

EN 14276-2 combined with a production leak tightness
test based on guidance from EN 1779:1999

Receiver/accumulator/economizer

EN 14276-1 or EN 13445 if applicable combined with

11.7.2 of this document

Qil separator

EN 14276-1 or EN 13445 if applicable combined with
11.7.2 of this document

Dyrier EN 14276-1 or EN 13445 if applicable combined with
11.7.2 of this document

Fjlter EN 14276-1 or EN 13445 if applicablercombined with
11.7.2 of this document

Muffler EN 14276-1 or EN 13445 if applicable combined with
11.7.2 of this document

Hermetic positive displacement compressor EN IEC 60335-2-34 or prEN 12693

Semi-hermetic positive displacement compressor EN |EC 60335-2-34 or prfEN)12693

Qpen positive displacement compressor EN 12693

Non-positive displacement compressor EN 14276-1 or EN(#3445 if applicable combined with

EN IEC 60204-1

Plump EN 809 combined with-EN-IEC 60204-1, and combined

deneral requirements with a production leak tightness test based on

Aldditional requirements for pumps in REFRIGERATING gwdgnce fdm EN 1779:4989 ar)d the marking

sysTEMs and heat pumps with R717 requirements from 5.1.101 of this document

Pliping EN)14276-2 or EN 13480

Plping joints EN 14276-2 combined with a production leak tightnesp

Plermanent joints test based on guidance from EN 1779:4999 and an

Dletachable joints evaluation of the suitability of the joint for the pipe,
piping material, pressure, temperature and fluid

Flexible piping EN 1736

Vialves EN 12284

Slafety valve EN 13136 and-EN ISO 4126-1 combined with a
production leak tightness test based on guidance fron|
EN 1779:4999

Slafety switching devices for limiting the pressure EN 12263 combined with a production leak tightness

test based on guidance from EN 1779:1999

Igolating valves

EN 12284

and operated valves

EN 12284

EN 12284

H
Vlalves with seal cap
Blursting disc

EN1SO 4126-2 and EN 13136 combined with a
production leak tightness test based on guidance fron
EN 1779:1999

Fusible plug

EN 13136 combined with a production leak tightness
test based on guidance from EN 1779:1999 and
marked with the melting temperature and working
pressure of the fusible material.

Llquid level indicators

EN 12178 caomhined with a production leak tightness

test based on guidance from EN 1779:1999

Gauges

EN 837-1, EN 837-2 and EN 837-3 combined with a
production leak tightness test based on guidance from
EN 1779:4999

Brazing and soldering materials

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

Welding materials

EN 14276-2
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CC.2 Component and subassembly requirements for switches and controls

used in REFRIGERATING SYSTEMS for North America

The minimum rating for the number of operations for switches and controls used in a
REFRIGERATING SYSTEM shall be as follows:

a) quick freeze switches 300
b) manual and semi-automatic defrost switches 300
c) door switches 50 000
d)| on/off switches 3P0
e)| thermostats which control MOTOR-COMPRESSORS 100 0p0
f) | temperature limiters which control defrosting heaters 100 OpO
g)| MOTOR-COMPRESSOR starting relays 100 0pO
h)| self-resetting thermal motor-protector for MOTOR-COMPRESSORS 2 0po
NOTE 2 000 or the number of operations during the 15-day locked rotor test, whichever is the greater.
i) | non-self resetting thermal motor-protector for MOTOR-COMPRESSORS 50
j) | other automatic thermal motor-protectors except for fan motors 2 0po
k)| other manual reset thermal motor-protectors 30
[) | interlock devices 100 0pO
Table CC.4 — Minimum wall thickness for-copper and steel tubing
Copper
Protected within
Outside diameter refrigerator Unprotected Steel
inches (mm) inches (M) 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 (22:283) 0,041 0 (1,041) 0,041 0 (1,041) 0,046 (1,168)
1 (25;40) 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)
14318 (34,93) 0,050 5 (1,283) 0,050 5 (1,283) - -
121/2 (’%R’ﬂ‘n) n,n:R 5 (1‘41(\) n‘nt;: 5 (1’410) n‘na') (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) - -

The nominal wall thickness of the tubing will have to be greater than the thickness indicated to maintain the
minimum wall thickness.
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Annex DD
(informative)

Equipment containing FLAMMABLE REFRIGERANTS —
Information and marking requirements

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

N
uti
brg

DD.1.1 Marking

W

equivalent shall

a)
b)

DI

TE—Forthe—US—additiomatmmarkimg—amd—mformratiomatTequiterments—exist—for Tefrigeratimg—eguipret—wh
ize FLAMMABLE REFRIGERANTS. The source document reference, UL 471, Annex SB6 (SB6), is included
ckets at the end of each subclause.

hen a FLAMMABLE REFRIGERANT is used, the markings as outlined in DD.1.2|t6 DD.1.5,

be in letters no less than 6,4 mm (1/4 inch) high;

revised, November 17, 2014).

D.1.2 OPERATOR markings

be permanently marked on the refrigerating equipment in the indicated locations (SB6.1.

ch
in

or

"DIANGER - Risk Of Fire Or Explosion. FLAMMABLE. REFRIGERANT Used. Do Not Upge
Mechanical Devices To Defrost Refrigerating Equipment. Do Not Puncture REFRIGERA
Tybing".

THis marking shall be provided on or near any:.EVAPORATORS that can be contacted by t

OH

DID.1.3 Service markings

Fa

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

by

a)

b)

(S

ERATOR (SB6.1.2 revised, June 28, 2013).

r self-contained refrigerating equipment, the following markings shall be located near t

near the inter-connecting REERIGERANT tubing connections and-by the nameplate:
"DANGER - Risk Of(Fire Or Explosion. FLAMMABLE REFRIGERANT Used. To Be Repair|
Only By Trained Service Personnel. Do Not Puncture REFRIGERANT Tubing".

"CAUTION - Risk Of Fire Or Explosion. FLAMMABLE REFRIGERANT Used. Consult Rep
Manual/Ownér's Guide Before Attempting To Install or Service This Equipment. All Safg
Precautions\Must be Followed".

B6.1.3.revised, November 30, 2012)

D[l).1.4 Disposal

he
ed

ed

Bir
xty

"CAUTION — Risk Of Fire Or Explosion. Dispose Of Properly In Accordance With Federal Or
Local Regulations. FLAMMABLE REFRIGERANT Used".

This marking shall be provided on the exterior of the refrigerating equipment.

DD.1.5 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.
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DD.1.6 Accessing the REFRIGERANT circuit

Refrigeration tubing or other devices through which the REFRIGERANT is intended to be
serviced shall be painted, coloured, or labelled red, Pantone® Matching System (PMS)
No. 185. This colour shall be present at all places where service puncturing or otherwise
creating an opening in the REFRIGERANT circuit might be expected. In the case of a process
tube on a MOTOR-COMPRESSOR, the colour mark shall extend at least 2,5 cm (1 inch) from the
MOTOR-COMPRESSOR (SB6.1.6 revised, November 17, 2014).

DD.1.7 Symbol for warning of flammable materials

THe marking in item DD.1.3 a) shall also contain Symbol 102 of Table 1 for warning |of
flfmmable materials.

THe colour and format of the symbol shall be exactly the same as shown. The perpendicular
helight of the triangle shall be at least 15 mm (9/16 in) (SB6.1.7 revised, June 28,,2013).

DIP.1.8 Equipment containing a remote CONDENSING UNIT

Fdr equipment containing a remote CONDENSING UNIT, the following.marking shall be located
nelar the tubing intended for the connection of the field supplied REFRIGERANT tubing:
"CIAUTION — This equipment is intended for use with FLAMMABLE REFRIGERANT. Install|in
acicordance with the FLAMMABLE REFRIGERANT requirements specified in the ASHRAE 15",

DID.1.9 Refrigerating equipment intended for laboratory use

Refrigerating equipment intended for laboratory use that contains an A3 REFRIGERANT shall pe
marked:

"This unit is intended for use in commercial,, industrial, or institutional occupancies as definpd
in the Safety Standard for Refrigeration Systems, ASHRAE 15",

(SB6.1.9 added, November 30, 2012)

DD.2 Installation and operating instructions

DP.2.1 Handling and moving
Ingtallation and _operating instructions shall be provided with cautionary statements

concerning the hahdling, moving, and use of the refrigerating equipment to avoid either
dgmaging thesREFRIGERANT tubing or increasing the RISK of a leak.

DID.2.2 .Packaging markings

THelshipping carton of a refrigerating equipment that employs a FLAMMABLE REFRIGERANT shlall

Il ol
b IMTarncu.

"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
(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 be
replaced with like components and that servicing shall be done by manufacturer-authorised
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personnel, so as to minimize the RISK of possible ignition due to incorrect parts or improper
service.

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

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

a) Information for spaces where pipes containing FLAMMABLE REFRIGERANT are allowed,
including statements that (1) the pipework shall be protected from physical damage, and

PR LI A 4

b)| The minimum necessary room volume per REFRIGERATING SYSTEM charge allowed. Sge
Table SB6.1. This may be in the form of a table indicating minimum room volume per
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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Annex EE
(normative)

Non-sparking "n" electrical device

19

The numbering of the following clauses and subclauses corresponds to the clause and

Su

bclause numbers of IEC 60079-15:2010. The following clauses and subclauses

IEC 60079-15:2010 are applicable except as modified hereafter.

of

11

TH
su

19

TH
as

19.

R4

Se

Supplementary requirements for non-sparking luminaires

is clause of IEC 60079-15:2010 is applicable, with the exception of thelfollowi
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.

Supplementary requirements for sealed devices-orencapsslated-devices

producing arcs, sparks or hot surfaces

is clause of IEC 60079-15:2010 is applicable, except for 19.1 and 19.6, which are replac
follows:

1 Non-metallic materials

placement:

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

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

ing
ex

19
R4

Th

2(

Th

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 type tests described in22.5 shall be performed where relevant.

Supplementary requirements for restricted-breathing enclosures protectir
apparatus.équipment producing arcs, sparks or hot surfaces

is clausg~of IEC 60079-15:2010 is applicable.

he
an
or

19
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HA4

NCR-101, Plant Growth-Chamber Handbook, a publication of NCR-101 on Controll

En
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W

daviaaq iralaotaora o
N 1TZzUT Oz oot ar 1aooTatory— dCvicto CaooTatory— crroarators— art

termination of ratings of heating and refrigerated circulators

termination of ratings of laboratory baths

L-STD-810 G, Environmental Engineering ConSiderations and Laboratory Tests
471 — Standard for Commercial Refrigerators and Freezers; 10th Edition, Annex SB6

ME, Boiler and Pressure Vessel Code 2017

rmonization of Technical Regulations for Registration of Pharmaceuticals for Human Use

vironment Technology and Use

brid Health\Organization, Laboratory Biosafety Manual
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2-012: Particular requirements for climatic and environmental

—testingandothertemperature conditioningequipment———
FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of IEC s to prom
international co-operation on all questions concerning standardization in the electrical and electronic 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 National Committee interes
in the subject dealt with may participate in this preparatory work. International, governmental and n

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, jas nearly as possible, an internatio
consensus of opinion on the relevant subjects since each technj¢al 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~made to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for 4
misinterpretation by any end user.

In order to promote international uniformity, IEC dNational Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in their national and regional publications. Any diverger

the latter.

IEC itself does not provide any attestation,of conformity. Independent certification bodies provide conforni
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for 3
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 4
members of its technical committees and IEC National Committees for any personal injury, property damage
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) &
expenses arising out..ofsthe 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 isdrawn to the possibility that some of the elements of this IEC Publication may be the subjec
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

ernational Standard IEC 61010-2-012 has been prepared by IEC technical committee €

Ss

between any IEC Publication and the corresponding national or regional publication shall be clearly indicateq i
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governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closgly

by
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6:

fety 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

co

nstitutes a technical revision.

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

ed

a)
b)

c)

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

changes related to the use of small capitals for defined terms only;

clarifications for cooling tests in 4.4.2.10;
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d) requirements for overtemperature protection in 10.101, including deletion of the second

e)

part of the sentence in item b), and the deletion of item c);

changes pertaining to the accurate employment of terms "temperature", "operating
temperature", "working temperature", "application temperature", "room temperature" and
"ambient temperature" in 3.5.104, 3.5.105, 4.3.1, 4.3.2, 5.4.2, 8.2.1, 8.2.2, 11.7.2.101.2,
11.7.2.101.3, 13.2.102, 14.102, 15.101, 15.102, 15.103, Introduction and many other
locations. For the purpose of clarification, the definition of 3.5.114, CONTROLLED

TEMPERATURE, is added.

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

Fdll information on the voting for the approval of this International Standard.can be found|i

FDIS Report on voting
66/687/FDIS 66/688/RVD

thé report on voting indicated in the above table.

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

re
fo

IE
es
re

list of all parts of the IEC 61010 series, published undécr-the general title, Safq
quirements for electrical equipment for measurement, control) and laboratory use, can
ind on the IEC website.

C 61010-2-012 is to be used in conjunction with thellatest edition of IEC 61010-1. It w
tablished on the basis of the third edition (2010)~and its Amendment 1 (2016), hereinaf
erred to as Part 1.

THis Part 2-012 supplements or modifies the“corresponding clauses in IEC 61010-1 so as

CO

nvert that publication into the IEC stardard: Particular requirements for climatic a

environmental testing and other temperature conditioning equipment.

here a particular subclause of Part 1 is not mentioned in this Part 2-012, that subclau

applies as far as is reasonable! Where this Part 2-012 states "addition", "modificatio

replacement”, or "deletion",the relevant requirement, test specification, or note in Par

ould be adapted accordingly.

this standard:

the following print types are used:
— requirements and definitions: in roman type;
— NOTES? in smaller roman type;

— cconformity and tests: in italic type;

:ty
be

as
er

to
nd

Se

~<{terms used throughout this standard which have been defined in Clause 3: smA

LL

ROMAN CAPITALS.

2) 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.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

INE’ORTANT — The 'colour inside' logo on the cover page of this publication indicatds
thpt it contains colours which are considered to be useful for the“~corre¢t
urjderstanding of its contents. Users should therefore print this standard using |a
calour printer.
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INTRODUCTION

This Part 2-012, along with Part 2-010 and Part 2-011, 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.

IEC 61010-2-011

SYSTEMS.

Specifically addresses the HAZARDS associated with equipment incorporating REFRIGERATING

i

Specifically addresses the HAZARDS associated with equipment incorporating both heating
and REFRIGERATING SYSTEMS that interact with each other such that the combined heating
and REFRIGERATING SYSTEM yield additional or more severe HAZARDS for the two systems
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, etc.

EC 61010-2-012

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

w
or
P3

hen the equipment includes only a material heating system, apndno REFRIGERATING SYST
other environmental factors apply, then Part 2-010 applies (without needing Part 2-011

n
h
ap
be
m

TE
co
Ps
HA
ing
or

w

TH
C(Q

limited to:

mgterial heating system or other environmental factors apply; then Part 2-011 applies withg

rt 2-012. Similarly, when the equipment includes only a REFRIGERATING SYSTEM, and

eding Part 2-010 or Part 2-012. However, when the equipment incorporates both a mater
ating system, and a REFRIGERATING SYSTEM or the’ materials being treated in the intend
plication introduce significant heat into the REFRIGERATING SYSTEM, a determination shod
made as to whether the interaction between“the two systems will generate additional
bre  severe HAZARDS than if the systems: were evaluated separately (CONTROLL
MPERATURE, see flow chart for selection ‘process). If the interaction of the heating a
oling functions yields no additional or~more severe HAZARDS, then both Part 2-010 a
rt 2-011 apply for their respective functions. Conversely, if additional or more seve
ZARDS result from the combining, of the heating and cooling functions, or if the equipme
orporates additional material treatment factors, then Part 2-012 applies, but not Part 2-0
Part 2-011.

hat HAZARDS are applicable for a REFRIGERATING SYSTEM?

e typical HAZARDS.for a REFRIGERATING SYSTEM (see Figure 101) consisting of a MOTQ
MPRESSOR, a CONDENSER, an expansion device and an EVAPORATOR include but are r

The maximum temperature of LOW-PRESSURE SIDE (return temperature) to the MOTQ
COMPRESSOR. A MOTOR-COMPRESSOR incorporates a REFRIGERANT cooled motor and
should be established that the maximum temperatures of the LOW-PRESSURE SIDE ung
least favourable condition do not exceed the insulation RATINGS within the motor.

EM
or
no
ut
jal
ed
Id
or
FD
nd
nd
re
nt
10

R_
ot

R-

er

Ihe maximum pressure of LOW-PRESSURE SIDE at the Inlet 1o the MOTOR-COMPRESSOR. 1

e

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 maximum temperature of HIGH-PRESSURE SIDE to the CONDENSER. The temperatures of
the HIGH-PRESSURE SIDE under most unfavourable conditions may present a temperature
HAZARD if the OPERATOR is exposed to them or if the electrical insulation is degraded.

The maximum pressure of HIGH-PRESSURE SIDE at the outlet to the MOTOR-COMPRESSOR.
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 appropriate safety margin for
a pressure vessel.
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The maximum CONTROLLED TEMPERATURES, namely, the SOAKED TEMPERATURE CONDITIONS,
from which the heat is being extracted, may impact the maximum temperature of LOw-
PRESSURE SIDE to the MOTOR-COMPRESSOR as well as present a temperature HAZARD if the
OPERATOR is exposed to them or if the electrical insulation is degraded. Whether this
CONTROLLED TEMPERATURE is derived from an integral heating function of the device or
from the heat dissipated from the material being cooled, the impact under worst case
conditions should be evaluated.

The current draw of the equipment should be established when including the worst-case
running conditions of the REFRIGERATING SYSTEM including any defrost cycles that may
apply.

Th
le
S

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-tinder
GLE FAULT CONDITIONS.

Maximum temperature
and pressure at CONDENSER

HIGH-PRESSURE SIDE
/
MoToR-
COMPRESSOR Expansion
device
EVAPORATOR
N /\ o
P e S
Application
Maximum temperature under SOAKED
and pressure at TEMPERATURE
LOW-PRESSURE SIDE CONDITIONS
< N
\ /

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 document applies for equipment
under the scope of IEC 61010 that incorporates
heating and/or cooling?

¢ Additional material treatment factors may
include irradiation, excessive humidity,
COZ, salt mist and chemicals etc.
Does the
Part 2-012 - Yes equ(lj;()ir_7t1_ent :nco:po_ralte No
. ~ additional materia
applles alone } ireatment
factors?
Y
Does the
Yes equipment include a No
REFRIGERATING

SYSTEM?

Does the
equipment include
the heating of

materials®

Part 2-011
applies alone

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 impact the
REFRIGERATING
SYSTEM?

Part 2-012
applies alone

Both part 2-010
and 2-011 apply

The equipment may take

The equipment must be evaluated

to ensure the HAzZARDs from the measures to reliably
CONTROLLED TEMPERATURE have been mitigate the impact of the
mitigated CONTROLLED TEMPERATURE

Figure 102 — Flow chart illustrating the selection process

N
Part 2-010
applies alone
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL AND LABORATORY USE -

Part 2-012: Particular requirements for climatic and environmental
testing and other temperature conditioning equipment

19

Th

R4

Re

TH
ag

Ad

Ad

NG

Scope and object
is clause of Part 1 is applicable except as follows:

.1 Equipment included in scope

placement:
place the second paragraph by the following:

is part of IEC 61010 specifies safety requirements for (electrical equipment and

A REFRIGERATING SYSTEM that is acted on or impaected by an integral heating function su
that the combined heating and REFRIGERATING/SYSTEM generates additional and/or mg
severe HAZARDS than those for the two systems if treated separately.

The materials being treated in the intended, application introduce significant heat into t
REFRIGERATING SYSTEM, so that the REFRIGERATING SYSTEM in the application yiel
additional and/or more severe HAZARDS than those for the REFRIGERATING SYSTEM
operated at the maximum RATED ambient temperature alone.

An irradiation function for the mateérials being treated presenting additional HAZARDS.

A function to expose the materials being treated to excessive humidity, carbon dioxig
salt mist, or other substances which can result in additional HAZARDS.

A function of MECHANICAL'MOVEMENT presenting additional HAZARDS.

being treated.
dition:
d the following text after the last paragraph:

TE'104 Examples of such equipment include environmental testing and plant growth TEST CHAMBE

ref]

its

cessories within the categories a) through c¢), wherever it is jintended to be used, wheneyer
that equipment incorporates one or more of the following characteristics:

ch
re

he
ds
if

Provision for an ORERATOR to walk in to the operating area to load or unload the materials

RS,

Figerating CIRCULATORS which incorporate heating, and recirculating coolers for extracting heat.

It is possible that all or part of the equipment falls within the scope of one or more other
Part 2 standards of IEC 61010 as well as within the scope of this standard. In that case, the
requirements of those other Part 2 standards also apply. This document is intended for
application when one or more of the additional HAZARDS described in the above dashed listed
items are introduced. However, when the equipment incorporates only a REFRIGERATING
SYSTEM or only a heating function or a combination of the two without introducing the
additional HAZARDS described in the above list, then IEC 61010-2-011 or IEC 61010-2-010 or

bo

th, as appropriate, apply instead of this Part 2-012.

See further information in the flow chart (Figure 102) for selection process and guidance in
the Introduction.
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NOTE 102 Subclause 3.1.107 and Annex BB provide the definition and requirements for the protection of people
who are inside WALK-IN EQUIPMENT.

1.1.2 Equipment excluded from scope

Addition:

Add the following items after item j):

aa) equipment for the heating, cooling, and ventilation of laboratories;
b ) OtUI;:;L;IIU Uqu;}.}lllcllt.
1.2 Object

1.2.1 Aspects included in scope

Ad

ag
bb

Th
Ad

IE
pr

IE
va

IE
Ps
IE
IE

IE

IS
(a

dition:

d the following items after item g):

) biohazards (see 13.101);
) hazardous chemical substances (see 13.102).

Normative references
is clause of Part 1 is applicable, except as follows:
dition:

C 60079-15:2010, Explosive atmosphereS) — Part 15: Equipment protection by type
bfection "n"

C 60079-20-1, Explosive atmospheres — Part 20-1: Material characteristics for gas a
oour classification — Test methods and data

C 60335-2-34:2012, Household and similar electrical appliances — Safety — Part 2-34:
rticular requirements forrmotor-compressors

C 60335-2-34:2012/AMD1:2015

C 60335-2-34:2012/AMD2:2016

C 60950-1:2005, Information technology equipment — Safety — Part 1: General requiremer

D 7010,»Graphical symbols — Safety colours and safety signs — Registered safety sig
ailable at https://www.iso.org/obp)

of

3

Terms and definitions

This clause of Part 1 is applicable except as follows:

3.1 Equipment and states of equipment

Addition:

Add the following new terms and definitions:
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3.1.101
BATH
complete device intended for application of CONTROLLED TEMPERATURES to SPECIMENS by

im

mersion in a temperature-controlled liquid HEAT TRANSFER MEDIUM

3.1.102
CIRCULATOR
equipment intended for application of CONTROLLED TEMPERATURES t0 an APPLICATION SYSTEM

by

external circulating of a temperature-controlled liquid HEAT TRANSFER MEDIUM

19

3.

.103

TEST CHAMBER
ENCLOSURE or space in some part of which specified conditions can be achieved, in_patticul

te

3.
CdQ

Sp
Vil

3.
IN(

Sp

3.
SH

perature, humidity, irradiation, low air pressure, mould growth and salt spray

.104

MBINED TEST CHAMBER

ecial TEST CHAMBER combined with the function of MECHANICAL MOVEMENT, for example,
ration, shock, impact, and similar dynamic tests

.105
CUBATOR
ecial TEST CHAMBER, primarily for incubation of microorganisms and tissue culture

.106
AKER

equipment to disperse or dissolve one substancedn ‘another by MECHANICAL MOVEMENT witho

the
sh

Wi/

b use of blades or stirrers that might destroy the structure of the substance, in particular,
aking BATH and shaking INCUBATOR

.1.107

ALK-IN EQUIPMENT

or

TEST CHAMBER or INCUBATOR, the -door of which allows the OPERATOR to enter and remain
ingide the equipment even with thé door closed

3.1.108

DRYING-OUT

period to wait or procedure to be carried out before operation to return the equipment |to
NQRMAL CONDITION (if\it has been transported or stored in humid conditions, or moved from a
cold environment to a much warmer one where condensation could occur, and could cause
th¢ equipment.to.then fail to meet all the safety requirements of this document

3.1.109

STIANDSTILL

period, to wait or procedure to be carried out before operation to return the equipment |to
NCRMAT—CONDIHON——it-has—been—transported—moved,—shaken—tited—or—inverted—and—which
could cause the equipment to then fail to meet all the safety requirements of this document

3.2 Parts and accessories

Addition:

Add the following new terms and definitions:
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3.2.101

RESISTANCE-HEATING DEVICE

part of resistance-heating equipment, comprising one or more heating resistors, typically
composed of metallic conductors or an electrically conductive compound suitably insulated
and protected

[SOURCE: IEC 60050-426:2008, 426-08-08, modified — "resistance-heating unit" has been
replaced with "resistance-heating equipment”.]

3.2.102

REFRIGERATING SYSTEM
combination of interconnected REFRIGERANT-containing parts constituting one ‘'closed
REFRIGERANT circuit in which the REFRIGERANT is circulated for the purpose of extracting apd
rejecting heat

[SPURCE: ISO 5149-1:2014, 3.1.9, modified — the term "(heat pump)" has beéen deleted fram
the¢ term and the words "(i.e. cooling and heating)" have been deleted from ‘the definition and
thé note.]

3.2.103

CASCADE SYSTEM
REFRIGERATING SYSTEM consisting of two or more independent refrigeration circuits where the
CONDENSER of one system rejects heat directly to the EVAPQRATOR of another

[SPURCE: EN 378-1:2008, 3.1.12, modified — "REFRIGERATING SYSTEM consisting of" has begn
in¢luded.]

3.2.104

MQTOR-COMPRESSOR
refrigerating subassembly consisting of theimechanical mechanism of the compressor and the
motor, both of which are enclosed in the*same sealed housing, with no external shaft sea|s,
anld with the motor operating in a RERFRIGERANT atmosphere with or without oil

Note 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 may be included.

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

3.2.105
CONDENSER
helat exchanger in which vaporized REFRIGERANT is liquified by removal of heat

[SPUREE: ISO 5149-1:2014, 3.4.4, modified — "refrigerant vapour" has been replaced py
"v@porized REFRIGERANT".]

3.2.106

CONDENSING UNIT

specific refrigerating subassembly combination for a given REFRIGERANT, consisting of one or
more MOTOR-COMPRESSORS, CONDENSERS, liquid receivers (when required) and the regularly
furnished accessories

3.2.107
EVAPORATOR
heat exchanger in which liquid REFRIGERANT is vaporized by absorption of heat

[SOURCE: IEC 60335-2-40:2018, 3.110, modified — "refrigerant liquid" has been replaced by
"liquid refrigerant".]
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3.2.108
HIGH-PRESSURE SIDE
part of a REFRIGERATING SYSTEM operating approximately at the CONDENSER pressure

[SOURCE: ISO 5149-1:2014, 3.1.7]

3.2.109
LOW-PRESSURE SIDE
part of a REFRIGERATING SYSTEM operating approximately at the EVAPORATOR pressure

[SPURCE: ISO 5149-1:2014, 3.1.8]

3.2.110

CIRCULATING PUMP
pressure and/or suction pump transporting the liquid HEAT TRANSFER MEDIUM/jn a BATH |or
CIRCULATOR

3.2.111

CIRCULATING FAN
propeller fan or centrifugal impeller designed to circulate the air\in a TEST CHAMBER or An
INCUBATOR with or without any air duct

3.2.112

HUMIDIFIER
ele¢ctric device that generates a water mist or steam¢and releases it into a room, greenhoujse
or{other ENCLOSURE

at

3.2.117
LIQUID LEVEL CUT OUT
liquid level-actuated device designed to prevent unsafe liquid levels

[SOURCE: EN 378-1:2008, 3.6.12]

3.2.118

PRESSURE-LIMITING DEVICE

pressure-actuated device (for example, a high-pressure switch) which is designed to stop the
operation of the pressure-imposing element and may also operate an alarm
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3.2.119
PRESSURE-RELIEF DEVICE
valve or disc designed to relieve excessive pressure automatically

[SOURCE: ISO 5149-1:2014, 3.6.7, modified — "pressure relief valve or bursting disc device"
has been replaced with "valve or disc" in the definition.]

3.2.120
FLAMMABLE LIQUID

[SPURCE: ISO 817:2014, 3.1.35, modified — the term "phase" has been replaced with "state"
in the definition.]

3.2.123
FLAMMABLE REFRIGERANT
REFRIGERANT with a flammability classification*of A2L, A2 or A3 in accordance with ISO 817

[SOURCE: IEC 60335-2-24:2010 and |IEC 60335-2-24:2010/AMD2:2017, 3.109]

3.2.124

SPECIMEN
anly material, substance, or-product designated to be processed, for example, in a BATH, TE[ST
CHAMBER or an INCUBATOR

3.2.125
APPLICATION SYSTEM
system or device intended to work with a CIRCULATOR to carry out a functional purpose

3.p Safetyterms

Addition:

Add the following new terms and definitions:

3.5.101

SATURATED-VAPOUR PRESSURE

<of REFRIGERANT> vapour pressure at which the liquid and vapour can exist in equilibrium at a
given temperature

3.5.102

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.


https://iecnorm.com/api/?name=55c2799e41cb959c95f681545d7bdc42

- 16 - IEC 61010-2-012:2019 © |IEC 2019

[SOURCE: EN 378-1:2008, 3.3.2]

3.5.103
RATED PRESSURE
MAXIMUM ALLOWABLE PRESSURE for pressure components of equipment with regard to their

ability to withstand pressures as specified by the manufacturer

3.5.104

ACTIVE COOLING CONTROL RANGE

ACC RANGE

CONTROLLED TEMPERATURE range that is achieved by an active REFRIGERATING SYSTEM

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

3.9.105

FLASH POINT

loyest liquid temperature at which, under certain standardized conditionsha“liquid gives

val
No|
[S
3.

FIA
lo

small flame has been applied to its surface under standardized conditions

3.
AU
lo
wi

No|
ten

3.
LO
LE
co
wi

No|

[S

pours in quantity such as to be capable of forming an ignitable vapour/aitmixture

e 1 to entry: At the FLASH POINT, the vapour may cease to burn when the ignition source is removed.

DURCE: IEC 60050-426:2008, 426-02-14]

5.106
RE POINT
vest temperature at which a substance ignites and/continues to burn for at least 5 s afte

5.107

TO IGNITION TEMPERATURE
vest temperature at which a substance, 'will spontaneously ignite in a normal atmosphe
hout an external ignition source, such, as a flame or spark

e 1 to entry: Once ignited, the substance will continue to burn until it is either completely consumed or
hperature of the remainder of the substance is reduced to or below its FIRE POINT.

5.108

WER EXPLOSIVE LIMIT

L

ncentration of flammable gas or vapour in air, below which an EXPLOSIVE GAS ATMOSPHE
| not be formed

e 1 to entry:/~This note applies to the French language only.

DURCE* [EC 60050-426:2008, 426-02-09]

oJii

3.

b_109

EX

PLOSIVE GAS ATMOSPHERE

mixture with air, under atmospheric conditions, of flammable substances in the form of gas or

va

pour which, after ignition, permits self sustaining flame propagation

[SOURCE: IEC 60050-426:2008, 426-01-07]

3.5.110

SOAKED TEMPERATURE CONDITION
temperature conditions when the ambient temperature of the equipment under test (EUT)
equals to +2,0 °C of maximum ambient of 1.4.1 for NORMAL USE, storage or transport, and the
CONTROLLED TEMPERATURE of the EUT equals to £+2,0 °C of the maximum ACC RANGE with the
MOTOR-COMPRESSOR running or, the maximum RATED CONTROLLED TEMPERATURE with the
MOTOR-COMPRESSOR off
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Note 1 to entry: This note applies to the French language only.

3.5.111
MECHANICAL MOVEMENT
motion of materials being processed, for example in a SHAKER or COMBINED TEST CHAMBER

3.5.112
MOVEMENT FREQUENCY

nu

mber of complete cycles of MECHANICAL MOVEMENT

m

3.
cd
te
e
AP

No
fun

4

Th

Ad
Ad

Si
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en

1)
2)

3)

3.5.113
MOVEMENT AMPLITUDE

5.114

.3 Reference test conditions

.3.1 Environmental conditions

ximum radius, distance, or angle of the MECHANICAL MOVEMENT

NTROLLED TEMPERATURE

PLICATION SYSTEM or SPECIMEN

e 1 to entry: For a heat pump system, where a four-way valve is used tg ‘shift between heat and cool,
ction of CONDENSER and EVAPORATOR is exchanged.

Tests

is clause of Part 1 is applicable except as follows:

dition:
d the following text after item.d):

nce the temperatures,~-‘pressures and current draw for a REFRIGERATING SYSTEM 3
nificantly impacted by“ambient temperatures in a non-linear way, linear extrapolation
5t data is not possible. Therefore, tests to establish the temperatures, pressures, a
rrent draw for(a“ REFRIGERATING SYSTEM shall be conducted under the followi
vironmental conditions:

an ambignt\temperature of 40 °C, or the maximum RATED ambient temperature, if higher

the temperature of water supply is the maximum as specified by the manufacturer (s
5.473);

a‘relative humidity not exceeding the limits of 1.4.1 d), or the maximum RATED relati

perature where the EVAPORATOR is located and to which the LOW-PRESSURE SIDE of the
uipment is exposed, as a result of heat transfer either by active_ heating or from the

re
of
nd

humidity at the maximum RATED ambient temperature, if higher.

If, as permitted by Note 2 of 1.4.1, a REFRIGERATING SYSTEM has an ambient temperature
RATING below 40 °C, the NORMAL CONDITION tests shall be performed in an environment that
matches the maximum RATED ambient temperature, and then repeated at an ambient
temperature of 40 °C. See 4.3.2.114.

4.3.2 State of equipment

4.3.2.1 General

Replacement:

Replace the first paragraph and note by the following:
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Unless otherwise specified, each test shall be carried out on the equipment assembled for
NORMAL USE, and under the least favourable combination of the conditions given in 4.3.2.2 to
4.3.2.13 and 4.3.2.101 to 4.3.2.114 if applicable.

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. Tests at the extremes of the input voltage (£10 %) shall
start under these voltage conditions and achieve a stable state but need not start from a
SOAKED TEMPERATURE CONDITION.

In
fo

minimum CONTROLLED TEMPERATURES or operated in combination with excessive humidity, |

aif

Ad

Ad

4.3.2.101 Heat load

Where the equipment or materials being processed require either the provision or extracti

of

manufacturer's specified conditions of use (including maximum RATED and none).

NG
thg

4.3.2.102 Humidity and steam

Where equipment generates humidity or.is\intended for connection to a steam supply, it sh

be

use (including maximum RATED and-n@ne).

4.3.2.103 Lamp and lamp systems

sh
m

NG
4,

Eg
sh
(of0)

IIII?mination that provides part of the primary function (whether it be integral or an accessor

case of doubt, a test may have to be made with more than one combination of condition

example, when the equipment is operated at or cycled in between its maximum, ahd

pressure, radiation, or conditions of precipitation.
dition:

d the following new subclauses:

heat, the equipment under test (EUT) shall be loaded<with a heat source/sink within t

TE DIN 12876 (all parts) provides procedures for determining\cooling capacity and efficient heating capacity
equipment.

set to generate or be supplied with.them within the manufacturer's specified conditions

Il be installed and operdated within the manufacturer's specified conditions of use (includi
ximum, off and cycled).

TE An example is.a Xenon arc lamp used in a weather durability TEST CHAMBER.
8.2.104 MECHANICAL MOVEMENT

uipmeént with a function of MECHANICAL MOVEMENT (for materials or HEAT TRANSFER MEDIUM
all’'be’set to expose the equipment and any materials being processed to the worst

S

pW

on
he

of

all
of

ng

nditions (including maximum. off and cycled).

4.3.2.105 Spray generating systems

Spray generating systems of equipment shall be operated within the manufacturer's specified

co

nditions of use (including maximum, off and cycled).

4.3.2.106 VENTILATORS

VENTILATORS shall be operated within the manufacturer's specified conditions of use (including
maximum, off and cycled).
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4.3.2.107 Pressures other than those of REFRIGERANT

Where equipment generates or uses pressures other than local atmospheric it shall be set to
generate, or be supplied with pressure(s) within the manufacturer's specified conditions of use
(including maximum RATED and none).

4.3.2.108 REFRIGERANT pressure

Where a heating system (or HEAT TRANSFER MEDIUM) can apply a CONTROLLED TEMPERATURE to
the REFRIGERATING SYSTEM which is outside its ACC RANGE, the equipment shall be set to
applty themmaximurmm CONTROTEED TEMPERATURE attowed by thecomntrots—ormtertocks—withrthe
MQTOR-COMPRESSOR off or maximum ACC RANGE with the MOTOR-COMPRESSOR on, whicheyer
is least favourable.

Where a heating system (or HEAT TRANSFER MEDIUM) can apply a CONTROLLED TEMPERATURE(to
th¢ REFRIGERATING SYSTEM which could affect the pressure in the system, the mgst
unfavourable condition for pressure shall be established including:

— | MOTOR-COMPRESSOR running throughout;
— | MOTOR-COMPRESSOR started during test;

— | outside its ACC RANGE with the MOTOR-COMPRESSOR off and the“equipment set to apply the
maximum CONTROLLED TEMPERATURE allowed by the controls‘or interlocks.

4.3.2.109 Exhaust and condensate

THe least favourable conditions which result in groduction of exhaust, vapours andfor
cojndensates shall be created (including maximum_and cycled).

NQTE The TERMINALS of a RESISTANT-HEATING DEVICE exposed to ambient condition are easily condensed after fhe
HEAT TRANSFER MEDIUM has been cooled to below ambient temperature for some time.

4.3.2.110 Filling and draining systems

Filling and draining systems shall be~operated within the manufacturer's specified conditions
of|use (including maximum, minimum and intermediate).

4.3.2.111 Circulating system

CIRCULATING PUMP(s);, ‘agitator(s) or CIRCULATING FAN(s) shall be operated within the
manufacturer's specified conditions of use (including maximum and off).

4.3.2.112 Gas'HEAT TRANSFER MEDIUM

The equipment shall be operated with the gas HEAT TRANSFER MEDIUM, whether it is air |or
other designated gases, at the percentage of content and pressure within the manufacturef's
splecified conditions of use (including maximum, minimum and none).

4.3.2.113 Properties of liquid HEAT TRANSFER MEDIUM

For equipment with a wide CONTROLLED TEMPERATURE range, the effect of contraction,
expansion, evaporating, condensing, oxidizing, boiling and freezing of the liquid and its
allowable CONTROLLED TEMPERATURE range should be considered. HEAT TRANSFER MEDIA which
change states during NORMAL USE shall be simulated to generate state change both from solid
to liquid and vice versa.

4.3.2.114 Abnormal test to simulate the failure of the controlled environment

For REFRIGERATING SYSTEMS intended to operate in an ambient environment that is more
restricted than that specified in 1.4.1, this additional abnormal test shall be applied to
simulate the failure of the controlled environment in which the equipment is located.
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Having determined the least favourable test conditions for the temperature and pressure tests
under 10.4.1, the equipment is operated under these conditions until a steady state has been
achieved. The test environment conditions are then increased to the levels set out in 1.4.1
(40 °C, 50 % RH) and the equipment is allowed to stabilize before the maximum temperatures
and pressures are recorded. Protective devices shall not be bypassed or disabled. If the
equipment does not reach steady state due to the operation of protective devices, then the
maximum values recorded for this test shall be either:

a) the maximum temperatures and pressures at the point of operation of non-resettable or
manually resettable devices, which do not need to be reset during this test; or

b)| the maximum temperatures and pressures achieved after continued cycling, |of
automatically resetting protective devices, which shall be allowed to cycle until it is clgar
that successive cycles will not develop higher maximum values.

4.4.2 Application of fault conditions
4.4.2.10 Cooling

Addition:

Add the following items and notes after item d):

ad) for an air-cooled CONDENSING UNIT, 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 to ensure that peak valdes are captured. This test is conducted|at
an ambient temperature of 25 °C £ 3 °C.

bb) for a water-cooled CONDENSING UNIT, the“REFRIGERATING SYSTEM shall be operated wijth
the condensing water shut off, or withZthe condensing water restricted, whichever is the
worst case, until maximum stabilized pressure is attained or until representative
maximum temperatures are attained under cycling load. The temperatures apd
pressures shall be monitored\at’short intervals throughout the test to ensure that peak
values are captured. Thistest is conducted at an ambient temperature, and a wafter
temperature of 25 °C + 3, °C.

If |a manual reset PRESSURE-LIMITING DEVICE is relied upon to limit the maximum andfor
minimum pressure for the HIGH-PRESSURE SIDE or LOW-PRESSURE SIDE, then it shall be reget
manually within 6 s of.operation for 10 cycles.

NQTE 101 The running state of the MOTOR-COMPRESSOR is not relevant after the manual high PRESSURE-LIMITING
DEYICE has operated:

If an automatic reset PRESSURE-LIMITING DEVICE is relied upon to limit the maximum andfor
minimum. pressure for the HIGH-PRESSURE SIDE or LOW-PRESSURE SIDE, then it shall pe
permitted to cycle automatically until it can be demonstrated that peak temperatures apd
pressires have been achieved

NOTE 102 It is possible that a MOTOR-COMPRESSOR designed to be cooled by cycling of the REFRIGERANT would
overheat enough to cause HAZARDS, if leakage of REFRIGERANT occurs and the PRESSURE-LIMITING DEVICE for
LOW-PRESSURE SIDE is triggered repeatedly.

NOTE 103 The correct specification or appropriate setting of the pressure differential (hysteresis) of an automatic
reset PRESSURE-LIMITING DEVICE is important for MOTOR-COMPRESSORS which require a longer STANDSTILL (off cycle)
period.

If it can be demonstrated that a PRESSURE-LIMITING DEVICE will operate during the tests of
MAXIMUM ALLOWABLE PRESSURE (PS), the manufacturer may elect to waive the test, but shall
set the PS for the HIGH-PRESSURE SIDE of the MOTOR-COMPRESSOR to the RATING of the
PRESSURE-LIMITING DEVICE.
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For equipment with both air-cooled and water-cooled CONDENSERS, faults are applied one at a
time only, unless the equipment is designed so that the OPERATOR can select to run either an
air-cooled or a water-cooled CONDENSER (for example, some equipment is equipped with a
water-cooled CONDENSER as an auxiliary for the air-cooled CONDENSER).

For a CASCADE SYSTEM, where an EVAPORATOR from the first stage REFRIGERATING SYSTEM acts
as a CONDENSER to the second stage REFRIGERATING SYSTEM, the manufacturer may elect to
run each CONDENSING UNIT individually under the tests of 4.4.2.10. In this case, disabling the
first REFRIGERATING SYSTEM is considered to simulate the second stage CONDENSING UNIT
running under the conditions of aa) and bb) above.

4.4.2.11 Heating devices

Addition:
Add the following paragraph after item b):

If @ HAZARD could be caused by over-filling or under-filling with a liquid HEAT TRANSFER MEDIUM,
th¢ equipment shall be tested when empty, partially filled, or overfiléd, whichever is legst
fayourable. In case of doubt, the test shall be carried out in more“than one condition. The
HEAT TRANSFER MEDIUM used for the test shall be of a type specifieédfor NORMAL USE.

Addition:
Add the following new subclauses:

4.4.2.101 MOTOR-COMPRESSOR

Hqusing and winding temperatures of MOTOR-COMPRESSORS that do not conform wijth
IEC 60335-2-34 (including IEC 60335:2-34:2012, IEC 60335-2-34:2012/AMD1:2015 apd
IEC 60335-2-34:2012/AMD2:2016, Anpex’AA), shall be measured under the conditions |of
19.101, 19.102 and 19.103 of IEC 60335-2-34:2012.

Hqusing and winding temperatures of MOTOR-COMPRESSORS conforming with IEC 60335-2-34
(including IEC 60335-2-34.2012, |EC 60335-2-34:2012/AMD1:2015 and IEC 6033542-
34[:2012/AMD2:2016, Annex.AA), are not measured.

4.4.2.102 Fluid leakage in the equipment

Infernal leaks of fluids shall be simulated.

4.4.2.103 ~Solenoid valve and motorized valve

Equipment where the failure of a solenoid or motorized valve could cause a HAZARD shall pe
tegsteéd with the valve held in the worst likely failed state (including fully open, fully closed,
anywherem=betweemand—changingstateat the-wrongtine):

4.4.2.104 Failure of temperature control

The BATH TANK or other liquid vessel of the equipment shall be filled to its maximum level with
the HEAT TRANSFER MEDIUM for NORMAL USE as specified by the manufacturer. The following
faults shall then be applied, fault a) is applied on its own but if the conditions for c) are true
then c) is applied immediately after b).

a) Uncontrolled heating — For equipment where there is an opening over the BATH TANK and
where the boiling of the HEAT TRANSFER MEDIUM could cause a HAZARD, the temperature
controllers shall be overridden so that the HEAT TRANSFER MEDIUM is kept boiling until any
TEMPERATURE-LIMITING DEVICE for overtemperature protection is triggered, or boiling is
terminated by the loss of the liquid.
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Uncontrolled cooling — Temperature controllers shall be overridden to produce
uncontrolled cooling until the HEAT TRANSFER MEDIUM becomes coagulated, solidified or
frozen, or until there is no evidence of further increases in the kinematic viscosity of the
HEAT TRANSFER MEDIUM, or operation of the MOTOR-COMPRESSOR is automatically
terminated by a protective device.

Return to control — This test shall be applied to equipment incorporating an immersed or
flow-through REFRIGERATING SYSTEM EVAPORATOR and/or a CIRCULATING PUMP and where
the HEAT TRANSFER MEDIUM has become frozen, solidified or coagulated and the MOTOR-
COMPRESSOR is still operational or could be made operational by resetting its protective
device without the use of a ToOL. Under these conditions the MOTOR-COMPRESSOR's

4.4
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protective device shall be reset (if required) and the temperature control shall be
activated with the CONTROLLED TEMPERATURE set to a value where the HEAT TRANSF
MEDIUM would be a liquid at its normal viscosity. The test terminates when all of the HE
TRANSFER MEDIUM is at the specified CONTROLLED TEMPERATURE and normal viscosity.

1.2.105 HUMIDIFIER

MIDIFIERS that are not RATED to operate continuously shall be (forced to opera
ntinuously.

e container of an electrode-type HUMIDIFIER shall be filled with a saturated solution
dium chloride in water, at a temperature of 20 °C £ 5 °C. The HUMIDIFIER shall be suppli
its RATED voltage.

TE The solution is saturated when no more salt can be dissolved’in the water at a particular temperature.

lexible tubing or hose is used for the steam or mist outlet, the test shall be performed w
b tubing or hose unobstructed, partially blocked; and fully blocked.

the equipment depends on a differential \pressure between the inlet and outlet of t
MIDIFIER to drive the steam or mist into\the equipment, the HUMIDIFIER shall be operated w|
e equipment running at or cycling, between its maximum and minimum CONTROLL
MPERATURES, whichever is least favourable.

case of doubt, tests shall be carried out with more than one combination of conditions.

1.2.106 Speed controller

h HAZARD could arisé.in case of a single fault of a speed controller, then such faults shall
plied, one at a time:

TE As examples; speed controllers are sometimes used to control MOVEMENT FREQUENCY in a SHAKER
BINED TEST CHAMBER, and to control pressure and flow rate of a CIRCULATING PUMP. Under a SINGLE FA
NDITION of the speed controller, a HAZARD might arise if the pressure developed by the pump exceeds

KIMUM ALLOWABLE PRESSURE of an APPLICATION SYSTEM, or if excessive MOVEMENT FREQUENCY of a SHAKER
MBINED TEST CHAMBER results in loosening, tumbling, ejection, or destruction of the SPECIMEN.

4.4
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1.3 " Duration of tests

4.4.3.1 General

Replacement:

Replace the text with the following:

The equipment shall be operated until further change as a result of the applied fault is
unlikely. Each test is normally limited to 1 h since a secondary fault arising from a SINGLE
FAULT CONDITION will usually manifest itself within that time. If there is an indication that a
HAZARD of electric shock, spread of fire or injury to persons can eventually occur, the test shall
be continued until it is clear that stable conditions have been maintained for at least 1 h,

un

less one of these HAZARDS arises before then.
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4.4.4 Conformity after application of fault conditions
4.4.41 General

Addition:
Add the following text below item c):

Conformity with the requirements for temperature protection of MOTOR-COMPRESSORS is
checked as specified in 4.4.2.101.

5| Marking and documentation
This clause of Part 1 is applicable except as follows:

5.1.3 MAINS supply

Addition:

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

Number Symbol Reference Description
101 ISO 7010-W010 (2011-05) Warning; low temperature/freezing
conditions, frostbite HAZARD
102 ISO 7010-W021 (2011-05) Warning; flammable
é material/FLAMMABLE LIQUID
1Pp3 l ISO 7010-W009 (2011-05) Warning; biological HAZARD
1p4 | ISO 7010-W027 (2011-05) Warning; opticakradiation
1Pp5 f ISO 7010-W011 (2011-05) Warning; slippery surface
1p6 | ISO 7010-W024 (2011-05) Warning; crushing of hands

Ad

Ad

5.

LI
to

NQ
CIR

Ad

.1.5 TERMINALS, connections and operating devices

dition:
d the following new subclauses:

.5.101 LIQUID CONNECTIONS for HEAT TRANSFER MEDIUM

hUID CONNECTIONS-for HEAT TRANSFER MEDIUM shall be marked with graphical symbols or tegxt
identify the outlet and inlet of the HEAT TRANSFER MEDIUM.

TE For (efrigerating CIRCULATORS, symbols 107 through 109 can be used and, for refrigerating and heat|ng
CULATQRS, Symbols 110 through 112 can be used (see Table AA.1).

ditionally, consideration may be given to mark the following:

a)

b)

if the outlet pressure of the liquid is greater than 0,03 MPa or 0,02 MPa with a maximum
flow rate of more than 10 I/min, the maximum pressure in Pa, in association with
symbol 108 or 111;

for a CIRCULATOR with a liquid suction pressure greater than 0,02 MPa, the maximum
pressure in Pa preceded by a minus sign, in association with symbol 109 or 112;

for an enclosed CIRCULATOR intended for connection to a sealed APPLICATION SYSTEM, and
if the LIQUID CONNECTIONS need to withstand pressure exceeding 0,03 MPa, the maximum
pressure for each LIQUID CONNECTION, in association with symbols 108 and 109, or 111
and 112.

Symbols 107 to 112 are found in Table AA.1.
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Where there is insufficient space near the LIQUID CONNECTIONS, symbol 14 of Table 1 may be
used and explanations shall be given in the instructions provided with the equipment.

Conformity is checked by inspection.

5.1.5.102 LiQuib coNNECTION for filling of BATH TANKS with enclosed CIRCULATORS

Where the mis-setting of controls or valves associated with the LIQUID CONNECTION for filling a
BATH TANK with an enclosed CIRCULATOR could cause a HAZARD, symbol 14 shall be placed
close to the LIQUID CONNECTION and the instructions for use (see 5.4.4) shall clearly explain
thé necessary settings to ensure safety under different operating conditions.

Canformity is checked by inspection.

5.1.5.103 Other LIQUID CONNECTIONS and exhaust opening

LIQuID CONNECTIONS for filling, water supply, draining, overflowing and exhaust opening shiall
be marked as follows:

a)| for equipment intended for manual filling of liquid, if the area of\the opening for the BATH
TANK or other liquid vessel is smaller than 80 cm?2 or it is not selflevident, a text marking|or
symbol 116 to indicate the location of the opening for filling;

b)| for equipment intended for direct connection to the{water supply, a text marking |or
symbol 113 for each LIQUID CONNECTION for water source, and optionally including, jgs
applicable, auxiliary text to indicate the RATED (pressure, flow rate, and maximum
temperature of the water supply;

c)| for equipment incorporating a water-cooled GONDENSING UNIT, or LIQUID CONNECTIONS for
circulating water, a text marking or symbolk413 to identify the inlet, and a text marking|or
symbol 114 to identify the outlet, one or both of which also indicate the direction of liqyid
flow, and including as applicable, auxiliary text to indicate the RATED pressure, flow rae,
and maximum temperature of the water supply;

d)[ for LIQUID CONNECTION for condensate, a text marking or symbol 115;
e)| for LIQUID CONNECTION for draining, a text marking or symbol 117;

f) | for LIQUID CONNECTION for-averflowing, a text marking or symbol 118;
g)| markings in associatign,with a VENTILATOR include:

1) symbol 119 fortthe adjustment handle or shaft of the VENTILATOR,

2) symbol 120for the fresh air inlet accompanied by, where necessary, the following tgxt
or its equivalent, "Fresh air inlet. Do not block.";

3) symbal¥21 for the exhaust opening.

NQTE Symbols 113 to 121 can be found in Table AA.1.

Whete, there is insufficient space near the LIQUID CONNECTIONS and/or exhaust openings,
symbett+4—of—TFable4+—m b d—and i i

-xvi a oo
THooT™1 oy T ooTU—art

instructions.

Conformity is checked by inspection.

5.1.5.104 Equipotential TERMINALS

Each equipotential TERMINAL shall be marked with the symbol for equipotentiality of
IEC 60417-5021 (2002-10). The marking shall not be marked on a screw, bolt, removable
washer, or any other part that is removable when a connection is being made to conductors or
wires.

Conformity is checked by inspection.
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Addition:
Add the following new subclauses at the end of 5.1:

5.1.101 Marking for equipment incorporating a REFRIGERANT CONDENSING UNIT

For equipment incorporating a REFRIGERANT CONDENSING UNIT, the following information shall
be marked:

a) the total mass of REFRIGERANT for each separate REFRIGERANT circuit;

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

1) the chemical name,

2) the chemical formula,

3) the REFRIGERANT number;

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

1) the chemical name and nominal proportion of each of its components,
2)

3) the REFRIGERANT number and nominal proportion of each of‘its components,
4)

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

the REFRIGERANT number of the REFRIGERANT blend;

NOTE 1 REFRIGERANT numbers are quoted in accordance with, ISO/817 or other REFRIGERANT classificatjon
standard, for example ANSI/ASHRAE 34.

d)| MAXIMUM ALLOWABLE PRESSURE (PS) under NORMAL CONDITION, HIGH-PRESSURE SIDE apd
LOW-PRESSURE SIDE for each REFRIGERANT stage:

NOTE 2 The collation of the test results that define RS'is detailed in 11.7.1.

Canformity is checked by inspection.

5.1.102 Marking for equipment incorporating MECHANICAL MOVEMENT

Fgr SHAKERS and COMBINED TEST(CHAMBERS incorporating a function of MECHANICAL MOVEMENT,
the maximum safe load of thexSPECIMEN holder shall be marked.

Canformity is checked by inspection.

5.2 Warning markings

Addition:

Add the<following text after item b):

Warning markings for particular HAZARDS which exist only when performing equipment
maintenance shall be marked so that they are visible only when the particular maintenance is
being performed. For example, the marking of the type of FLAMMABLE REFRIGERANT and of the
flammable insulation blowing gas, shall be visible when gaining access to the MOTOR-
COMPRESSORS, and, in the case of equipment with a remote REFRIGERANT CONDENSING UNIT,
the pipe connections. The symbol 102 of Table 1 shall be at least 15 mm in height.

5.4.1 General

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;
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5.4.2 Equipment RATINGS

Replacement:

Replace the first paragraph by the following text:

Where applicable the documentation shall include the following:

Addition:

Add the following items after f):

ad) the maximum and minimum CONTROLLED TEMPERATURES;

bb) the ACC RANGE and RATED cooling capacity for REFRIGERATING SYSTEM,;

cc RATED PRESSURE and flow rate for LIQUID CONNECTIONS between CIRGULATOR and
APPLICATION SYSTEM,;

dd) the maximum additive relative humidity;

e
ff)

99
hh

5.4
R4

Re

a)

b)

) the minimum air pressure;
the maximum radiation strength;
) RATED PRESSURE, flow rate for connections to liquid andair supplies;
) maximum MOVEMENT FREQUENCY, MOVEMENT AMPLITURE versus the mass of the load.

1.3 Equipment installation

placement:

place items a) to g) with the following:

assembly, location and mounting .requirements. Space requirements, in particular t
minimum distance to all the ventijlating holes or grid, LIQUID CONNECTIONS and/or exhat
opening. Additional requirements for the rigidity and non-slip characteristics of the flg
and/or laboratory bench. If.‘a HAZARD could be caused by hot items falling from t
equipment, for example “Wwhen a door is opened, there shall be a warning that t
equipment shall not bexmounted on a surface of flammable material. Assembling t
equipment away from.overhead fire sensors, where opening of the door or lid
exhausting of the fume is possible for NORMAL USE;

for equipment._incorporating lockable swivel casters and/or levellers, the requirements
lock the casters and adjust the levellers;

ventilation \requirements: if the operating of the equipment could lead to liberation
hazardous air or gas mixture, installation instructions shall warn of the need for
extraetion system, and of additional TEMPERATURE-LIMITING DEVICES relating to sa
temperatures for the materials, etc.;

Aan

he
st
or
he
he
he
DI,

to

of
an
fe

d)

rnquirnmpnte for quuid fiIIing, draining ar n\/nrflnwing (qpn 101 h));

e)

connection to the power source:
1) instructions for protective grounding;

2) for equipment intended for WET LOCATIONS (see 1.4.2) and in which HAZARDOUS LIVE
parts may need to be ACCESSIBLE (see 6.1.2), warning symbol and statement that
power socket with appropriate IP protection is used and whether external residual

current circuit breaker (RCD) with RATED breaking capacity is necessary;

3) warning symbol and statement which are necessary when permanent connection to t
supply source is essential;

4) for PERMANENTLY CONNECTED EQUIPMENT:
— supply wiring requirements;

he
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— requirements for any external switch or circuit-breaker (see 6.11.3.1) and external
overcurrent protection devices (see 9.6.2), and a recommendation that the switch

or circuit-breaker be near the equipment;

requirements for special external services, for example, air and cooling liquid.
Characteristics necessary for safety shall be specified, for example, maximum and

minimum temperature, pressure, or flow of air or cooling liquid;

requirements for installation of and/or connection to vacuum pump, air compressor and/or

steam source;

instructions relating to sound pressure level (see 12.5.1); the maximum sound power level

n)

Canformity is checked by inspéction.
Addition:
Add the following new subclause:

5.4.3.101 DRYING-OUT and STANDSTILL

THe instructions shall include a warning that the equipment cannot be assumed to meet all t
safety(requirements of this document during the DRYING-OUT and/or STANDSTILL.

produced by equipment which emits sound, if measurement is required by 12.5.1;
requirements for DRYING-OUT and/or STANDSTILL (see 5.4.3.101);

requirements for connecting a remote CONDENSING UNIT to the equipment, in(particul
requirements for location, space, pipes, tubes, accessories (see 14.101), detail
specifications for REFRIGERANT (see 5.1.101), ventilation, water supply!]and detail
procedures for connection and adjustment;

requirements for connecting a CIRCULATOR to the APPLICATION SYSTEM, in particu
requirements for location, space, tubes, accessories (see 14.102), insulation, liquid HE
TRANSFER MEDIUM, ventilation, water supply, and detailed procedures for connection a
adjustment;

requirements for installing any functional lamp source, in. particular recommended lam
and accessories, measures for protection against rupture’ of the lamp and its dispos
precautions for protection against HAZARDS of possible electric shock, hot surfag
excessive optical and/or UV radiations, requirements\for ventilation and water source, a
detailed procedures for installation and adjustment;

requirements for connecting HUMIDIFIER or steam source to the equipment, in particu
recommended type and specifications of the HUMIDIFIER, equivalent evaporation of t
steam source, requirements for tubes, accéssories, insulation, ventilation, water supp
and precautions for protection againstHdAzARDS of possible electric shock, hot surfag
mechanical injury in association Wwith the installation, and detailed procedures
installation and adjustment;

requirements for installation andiadjustment for the MECHANICAL MOVEMENT.

ar,
ed
ed

ar
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nd

ps
al,
e,
nd

ar
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e,
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he

Conformity is checked by inspection.

5.4.4 Equipment operation

Addition:

Add the following items after item j):

aa)

to improper use of the liquid;
— specifications of the liquid applicable to the equipment, in particular t

requirements for the liquid HEAT TRANSFER MEDIUM and warning against HAZARDS related

he

CONTROLLED TEMPERATURE range, flammability, viscosity, FLASH POINT, FIRE POINT,
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bb

)

AUTO IGNITION TEMPERATURE, specific gravity and specific heat capacity and their
effect on applications (see 4.3.2.113);

— procedures and precautions for filling, draining and replacing (see 10.1 b));
— chemical HAZARD and instructions for disposal and emergency treatment;

— special requirements for HEAT TRANSFER MEDIA which change states during NORMAL
USE, in particular the HEAT TRANSFER MEDIA in a salt BATH,;

instructions for how to calculate the cooling capacity and/or effective heating capacity
for SPECIMENS and the APPLICATION SYSTEM,;

CC|

dd
eeg

ff)

99

hh

Cdq
Ad

Ad

)

nformity is checked by inspection.
dition:
d the following_néw subclause:

.4.4.101 _Cleaning and decontamination

NOTE 101 Cooling capacity is a measurement of the heat flow that a REFRIGERATING SYSTEM withdraws
from the HEAT TRANSFER MEDIUM, as determined according to standard testing procedures, for example;*DIN
12876-2.

NOTE 102 Effective heating capacity is a measurement of the heat flow that heating sources\radiate to the
HEAT TRANSFER MEDIUM.

requirements for SPECIMEN loading, distributing and fixing within the working space for
BATH, INCUBATOR or TEST CHAMBER or over the holder of MECHANICAL MOVEMENT;

procedures to be followed to shut down the equipment safely and leave it in a safe stae;

warning against access to WALK-IN EQUIPMENT (see also Mnhex BB) for untraingd
personnel or children. Requirements for access to WALK-IN.EQUIPMENT, in particular the
use of personal protective equipment, presence of alsecond OPERATOR, unlockihg
mechanism and clearance of the door, and indicating Jdevice when the OPERATOR]|is
inside the equipment;

requirements for the ventilating device, access port (hatch) and LIQUID CONNECTIONS;
warning against HAZARDS from high and_low temperatures (see 10.1), liberated
hazardous gas, liquid or solid (see 13.1);

requirements for regular inspection and its.intervals with regard to SPECIMEN fixing anpd
potential HAZARDS during the shaking proecess;

instructions for proper operation of‘and warning against HAZARDS from lamps and lamp
systems, HUMIDIFIER or steam soutce and MECHANICAL MOVEMENT;

instructions for use of pefsonal protective equipment, protective measures |or
requirement for training.

e instructions shall include conditions and intervals for cleaning and, where necessaty,

contammahon The recogmzed generlc names of recommended materlals for cleanlng aphd

to be used but which are incompatible W|th parts of the equment or with material contalned
in it.

The instructions shall also state that the RESPONSIBLE BODY shall ensure that:

a) appropriate decontamination is carried out if a hazardous substance is spilt onto or into

b)

c)

the equipment;

no decontamination or cleaning agents are used which could cause a HAZARD as a result
of a reaction with parts of the equipment or with material contained in it;

the manufacturer or his agent is consulted if there is any doubt about the compatibility of
decontamination or cleaning agents with parts of the equipment or with material contained
in it.
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If a manufacturer claims that an item can be decontaminated by steam sterilization, it shall be
capable of withstanding steam sterilization under at least one of the time-temperature
conditions given in Table 101.

Manufacturers should be aware of the internationally recognized "Laboratory Biosafety
Manual", published by the World Health Organization in Geneva, which gives information on
decontaminants, their use, dilutions, properties and potential applications. There are also
national guidelines which cover these areas.

Cleaning and decontamination may be necessary as a safeguard when equipment intended

fo

biological application and any accessories are maintained, repaired, or transferrad.

Manufacturers are required to provide a format for the RESPONSIBLE BODY to certify that sulch

tre

atment has been carried out.

Table 101 — Time-temperature conditions

Corresponding steam temperature
Absolute pressure Minimum hold time

Nominal Range

kPa °C °C min

325 136,0 134 to 138 3

250 127,5 126 to 129 10

215 122,5 121 ¢0{124 15

175 116,5 105to 118 30

NPDTE "Minimum hold time" means the time during which the/containment is at steam temperature.

Cd

5.4
R4

Re

w
an
re
thd

nformity is checked by inspection.

1.5 Equipment maintenance and service

placement:

place the text with the following:

particular’'the following details shall be included if applicable:

here continued safetvoperation is dependent on regular scheduled maintenance, inspectipn
d/or testing of thevequipment, the instructions to the RESPONSIBLE BODY shall detail the
uired maintenance, inspection and/or testing procedures, and provide information to assjst
b RESPONSIBLE.BODY in determining a suitable maintenance schedule.

Detailed specifications for the REFRIGERANT (see 5.1.101), HEAT TRANSFER MEDIUM,
flexible tubing, hose fittings insulation materials lamps door gaskets which dre

specific to the equipment.

Intervals, detailed procedures for checking the function of safety-related mechanisms
of MECHANICAL MOVEMENT, specific consumable parts and accessories.

Intervals, detailed procedures for inspecting the function of the TEMPERATURE-LIMITING
DEVICE, LIQUID LEVEL CUT OUT, PRESSURE-LIMITING DEVICE and similar protective devices.

Intervals and detailed procedures for cleaning of the piezo-electric transducer used in
an ultrasonic HUMIDIFIER, RESISTANCE-HEATING DEVICE, water heat exchanger, and filters
in the heat exchanging system.

Statement that maintenance operations ACCESSIBLE by means of a TooL shall be
carried out only by trained personnel approved by the manufacturer.
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e Where applicable, instructions shall specify procedures for the RESPONSIBLE BODY

to

check the effective operation of devices or systems for overtemperature protection,
liquid level protection, high or low pressure protection, the unlocking or interlocking
mechanism of a door or lid for escaping from within the WALK-IN EQUIPMENT (see
Annex BB) which are necessary for safety, and shall state how often the checks need

to be made.

If applicable, the manufacturer's documentation shall instruct against replacing detachable
MAINS supply cords by inadequately RATED cords.

Fd

Th
th

manufacturer's part number is considered sufficient when the manufacturer doésynot wish

all
Th

W
or

If
ing

Pr|
an
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a)
b)
c)

In
be

Cd
Ad

Ad

requipment using replaceable batteries, the speciftic battery type shall be stated.

e instructions shall specify any parts which are required to be examined or suppliedonly
e manufacturer or his agent to ensure that safety is not compromised. \Listing t

ow alternatives to be used.
e RATING and characteristics of replaceable fuses shall be stated.

here special procedures are required to prepare equipment for periods of inactivity, stora
for decommissioning, these procedures shall be detailed in thetinstructions.

the equipment is to be kept idle and/or stored unrder freezing ambient condition
tructions for power disruption, liquid draining and DRYING-OUT shall be given.

ecaution statements and warnings against HAZARDS related to procedures for maintenan
d inspection shall be given.

structions on the following subjects shall be ‘provided for service personnel, as necessary

itable to be serviced:

RISKS, specific to the equipment,that can affect the service personnel,;
protective measures for these RISKS;
verification of the safe_state of the equipment after repair.

structions for service personnel need not be supplied to the RESPONSIBLE BODY, but shot
made available to'service personnel.

nformity is checked by inspection.
dition:

d.the following new subclauses:

rmit safe servicing and continued safefy of the equipment after servicing if the equipmenti

by
he
to

e

5.4.101 Additional instructions for refrigerating equipment that use FLAMMAB

REFRIGERANT

LE

For refrigerating equipment that uses FLAMMABLE REFRIGERANT, the instructions shall include

Su

fficient information to ensure the safe handling, servicing and disposal of the equipment.

The instructions shall include 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 defrosti
process, other than those recommended by the manufacturer;

WARNING: Do not damage the refrigerant circuit;

ng
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WARNING: Do not use electrical appliances within the equipment, other than tho
recommended by the manufacturer.

19

se

NOTE For the US, additional marking and informational requirements exist for refrigerating equipment which
employs FLAMMABLE REFRIGERANTS. See Annex DD for detailed information.

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

The instructions for equipment incorporating a remote REFRIGERANT CONDENSING UNIT that

us,

s a FIAMMABIE REFRIGERANT shall include the substance of the following warning:

Th

e
Sy
de
ing

Cq

5.4

Fao
TR

handling, servicing and disposal of the equipment.

Th

A

FL
afi
TR

bJ)wing shall be visible when gaining access to the MOTOR-COMPRESSORS, and, lin the case

WARNING: In order to reduce fire hazards, the installation of this equipment shall enly
carried out by qualified personnel approved by the manufacturer.

e marking of the type of FLAMMABLE REFRIGERANT and of the flammable gas(for insulati

uipment with a remote REFRIGERANT CONDENSING UNIT, the pipe connections.

mbol 102 of Table 1 shall be placed on the nameplate of the,lequipment near t
claration of the REFRIGERANT type and charge information. It shall’be clearly visible af
tallation of the equipment.

nformity is checked by inspection.

LIQUID HEAT TRANSFER MEDIUM

r BATHS, CIRCULATORS and shaking BATHS intended for use with a FLAMMABLE LIQUID HE
ANSFER MEDIUM, the instructions shall include sufficient information to ensure the sg

e instructions shall include the substance of the following warnings as necessary:

WARNING: Ensure all ventilation openings are not obstructed;

WARNING: No smoking! No flame! Do not use electrical parts which can produce spa
when operating around-the’ equipment and the application system;

WARNING: Drain and~recover the liquid when the equipment idles, if the liquid he
transfer medium.is. used with open bath tank and if it is highly volatile at ambig
temperature.

abel carryingnsymbol 102 shall be provided with the equipment which can be used with
A\MMABLE KIQUID HEAT TRANSFER MEDIUM along with instructions for the RESPONSIBLE BODY
ix the.Jabel visibly on the equipment if it is to be used with a FLAMMABLE LIQUID HE
ANSFER MEDIUM.

T A tnotriaatianes o

be
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of

he
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1.102 Additional instructions for equipment ihtended for use with a FLAMMABILE

AT
fe

k

=

at
nt

rnnirlnrl awith Aatailad infnrmnti n far ~e~ durac ta rads tha Ry

o o caodi a reo
oo O PTrottUuTrCotToT oottty

SK

with regard to the use of a FLAMMABLE LIQUID HEAT TRANSFER MEDIUM, including how the
adjustable TEMPERATURE-LIMITING DEVICE is adequately set so that the surface temperature in

co

ntact with the liquid is below the limit of 9.5 a).

Conformity is checked by inspection.

6

Th

Protection against electric shock

is clause of Part 1 is applicable except as follows:


https://iecnorm.com/api/?name=55c2799e41cb959c95f681545d7bdc42

IEC 61010-2-012:2019 © |IEC 2019 - 33 -

6.1.1 Requirements

Addition:

Add the following after the conformity statement:

If the installation instructions specify a STANDSTILL or DRYING-OUT (see 5.4.3.101), this is
carried out before making the measurements set out in 6.3, 6.7.2.2 and 6.8. STANDSTILL or
DRYING-0OUT is followed by a rest period of 2 h, with the equipment de-energized, before the
measurements are taken.

Mg
th

col
ar

6.

Ad
Ad

Le

Ad
Ad

Le

Ad
Ad

6.

If
hy

.3.2 Levels in SINGLE FAULT CONDITION

.7.2.2 Solid insulation

basurements are made with the equipment at ambient temperature. If there is doubt wheth
b permissible limits could be exceeded at the least favourable combined operati
nditions, the relevant measurements are repeated at these conditions and the higheér valu
b used.

8.1 Levels in NORMAL CONDITION
dition:
d the following to item b) 1):

vels for PERMANENTLY CONNECTED EQUIPMENT are 1,5 timés these values.

dition:
d the following to item b) 1):

vels for PERMANENTLY CONNECTED EQUIPMENT are 1,5 times these values.

dition:
d the following newtsubclause:

f.2.2.101 DRYING-OUT

the performhance requirements of the equipment cannot be achieved without the use
groscopic)heater insulation, it is permissible for equipment to require a period of operati

to

ttht the-OPERATOR is made aware of this (see 5.4.3.101).

dry ottthe insulation before meeting the requirements of 6.7.2.2, 6.3.1 and 6.8.2 provid

er

g
es

of
on
ed

Conformity is checked by performing the DRYING-OUT specified in the OPERATOR manual (see
5.4.3.101) before conducting the tests of 6.3.1 and 6.8.2.

6.8.1 General

Addition:

Add the following paragraph after the second paragraph:

If a DRYING-OUT is specified (see 6.7.2.2.101), this is carried out in accordance with the
OPERATOR manual (see 5.4.3.101) before the tests of 6.8.3. DRYING-OUT is followed by a rest
period of 2 h with the equipment de-energized. The tests are then performed and completed
within 1 h at the end of the rest period.
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6.8.2 Humidity preconditioning

Addition:

Add the following at the end of the last paragraph:

Equipment for which a DRYING-OUT is specified (see 5.4.3.101) shall not be subjected to

hu

6.9-1—General

Ad

Ad

ar
va

1)
2)
3)

R4
R4

If
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temperature RATING from being inserted into the appliance inlet featuring a higher temperatd
TING.
TE  An.appliance coupler in compliance with IEC 60320 (all parts), such as that with style C15 and C16, or g

NG
an

.10.1 MAINS supply cords

teEperature RATINGS. The cord and the appliance inlet shall have a temperature RATING abo

midity preconditioning.

dition:
d the following paragraph after the note:

re HAZARDOUS LIVE parts and insulated wiring and connections shall be, so routed a
anged that the CLEARANCES and CREEPAGE DISTANCES are not reducedybelow acceptah
lues by:

liquids, vapours or impurities condensed, accumulated or leaking inside the equipment;
contact with hot or cold parts;

mechanical stress or abrasion by sharp edges.

placement:
place the third and fourth paragraphs as follows:

b cord is likely to come into contact with-hot or cold external parts of the equipment, it sh
made of suitably temperature-resistant material or, alternatively, additional protection sh
provided to prevent the cord fromm€oming into contact with the heated or cold surface.

the cord is detachable, both the cord and the appliance inlet shall have adequs

maximum temperatures measured under NORMAL CONDITION on any part of the applian
t itself.

e appliance coupler shall have a mechanism which prevents the cord of a low

i C22-for hot conditions, or C15A and C16A for super hot conditions is an example of a required mechanism.

nd
le

7

Protection against mechanical HAZARDS

This clause of Part 1 is applicable except as follows:

7.3.5.1 Gap limitations between moving parts — Access normally allowed

Addition:

Add the following paragraphs after the first paragraph:

If the width of the gap can decrease from a value larger than the minimum gap specified in
Table 13 for that body part to a value smaller than the minimum gap in NORMAL CONDITION and
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SINGLE FAULT CONDITION, for example the door and/or locking device of TEST CHAMBERS or
INCUBATORS, including WALK-IN EQUIPMENT (see Annex BB), the door or locking device shall be
provided with a handle or shaft so that hand, wrist, fist and fingers are kept away from the
moving gap during the operation of closing and/or locking the door. If twin doors are used,
they may be so constructed that closing and/or locking of one door is possible only after the
other door is closed, where the HAZARD of crushing is minimized.

Additional warning marking is necessary in proximity to the moving gap and where the locking
device is located by using symbol 106 of Table 1.

Addition:
Add the following new subclause:

7.3.101 Warning markings for MECHANICAL MOVEMENT

THe MECHANICAL MOVEMENT area in a SHAKER or COMBINED TEST CHAMBER shall be marked wjth
symbol 14 of Table 1 or the applicable symbol 122 to 127 of Table AA.1¢

THe SPECIMEN holder of the MECHANICAL MOVEMENT shall be marked with symbol 14 of Table [1.
Canformity is checked by inspection.

7.4 Stability

Addition:
Add the following new subclauses:

7.4.101 Movement during operation

THe equipment shall not change positiéon during NORMAL USE.
Canformity is checked by inspgection and test.

The equipment shall be operated according to the manufacturer's specifications, at the setting
arld load condition representing the worst case normal operating condition. Operating time|is
10 min, or one operation cycle, whichever is shorter.

Movement shall~be limited either by design, or by fastening to the mounting surface, onl a
combination\of both, so that no part of the equipment moves outside a clearance envelope
extending \8’mm, or less if stated by the manufacturer, in any direction from the outermgst
parts of the equipment in its original position.

Durimg—ttre—tests—the—equipment —statt—Termaim i position.—Any ffexibte tubinmg—or —other
mechanical connection between the equipment and the APPLICATION SYSTEM shall withstand
stress which could cause HAZARD.

For equipment intended for long-term continuous operation, the maximum excursion and test
period is to be determined through the RISK assessment of Clause 17.

7.4.102 Removable SPECIMEN holder for MECHANICAL MOVEMENT

If a HAZARD, such as abnormal noise or mechanical injury from the imbalance or uncoupling of
the SPECIMEN holder for MECHANICAL MOVEMENT during NORMAL USE could result during its
removal or reengagement, the removable SPECIMEN holder shall be marked with an
appropriate warning symbol in close proximity to the handles of the holder and an explanation
shall be included in the documentation.
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Conformity is checked by inspection.

7.5 Provisions for lifting and carrying

7.5.1 General

Addition:

Add the following text after the first paragraph:

19

W

handles, grips, lifting devices or supporting parts could be mistaken as such, they shalk

a)

b)

R4
R4

Cq

Th

Re

R4
3)

8.]

Re

here the physical construction is such that parts which are not designed to be used

have a strength identical to or higher than that required for normal liftingndevices
supporting parts, or

have a warning marking (see 5.2) located adjacent to the relevant part(s), indicating th
they shall not be used as handles, grips, lifting devices or supporting(parts. Symbol 14
Table 1 and additional explanations in the documentation are considered to meet t
requirements.

placement:

place the conformity statement as follows:

nformity is checked by inspection and as specified/in*7.5.2 and 7.5.3.

Resistance to mechanical stresses

is clause of Part 1 is applicable except.as-follows:
General

placement:

place the text of item 3) by the following:

except for FIXED _EQUIPMENT, for equipment with a mass over 100 kg, or for equipmsg
whose size and"weight make unintentional movement unlikely and which is not moved
NORMAL USE.

p.1 Static)test

placement:

R

as

or

at
of
he

nt
in

place the second paragraph by the following:

An ENCLOSURE which is non-metallic or has glass as part of its construction is operated until a
steady-state condition is reached at the least favourable of the following conditions:

a)
b)
c)
d)
e)

at maximum or minimum ambient temperature; or

at extended maximum or minimum ambient temperature; or

over the maximum or minimum CONTROLLED TEMPERATURE, or

cycled between the maximum and minimum CONTROLLED TEMPERATURE range; or
with all the lamps on and at maximum power input for radiation.

The equipment is disconnected from the supply source before the test is performed.
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8.2.2

Impact test

Replacement:

Replace the first paragraph after the Note by the following:

An ENCLOSURE which is non-metallic or has glass as part of its construction is operated until a
steady-state condition is reached at the least favourable of the following conditions:

a)

at maximum or minimum ambient temperature; or

b)

c)
d)

e)
TH

Th

Ad
Ad

TH
re

R4

Re

a)

at extended maximum or minimum ambient temperature; or

over the maximum or minimum CONTROLLED TEMPERATURE; or

cycled between the maximum and minimum CONTROLLED TEMPERATURE range; of
with all the lamps on and at maximum power input for radiation.

e equipment is disconnected from the supply source and then tested within 10 min.
Protection against the spread of fire

is clause of Part 1 is applicable except as follows:

.5 Requirements for equipment containing or using. FLAMMABLE LIQUIDS

dition:

d the following text after the first paragraph:

is subclause 9.5 applies to FLAMMABLELIQUIDS other than FLAMMABLE REFRIGERANTS. T
uirements for FLAMMABLE REFRIGERANTS are covered in 5.4.101 and 11.7.101.

placement:

place item a) and Note 1-by'the following:

The equipment shall-bé so constructed that it complies with items 1), 2) and 3) as follow

1)

2)

In NORMAL GONDITION and SINGLE FAULT CONDITION, the surface temperature of t
FLAMMABLE LIQUID shall not exceed the FLASH POINT of the liquid being exposed to t
air.

he

or

he
he

In NORMAL CONDITION and SINGLE FAULT CONDITION, the surface temperature of apy

RESISTANCE-HEATING DEVICE at the surface of the FLAMMABLE LIQUID and in contact w
air shall not exceed (¢ — 25) °C, where ¢ is the FIRE POINT of the liquid.

For equipment where an OPERATOR setting could expose a FLAMMABLE LIQUID to

th

a

condition where the temperatures in a) 1) or 2) could be exceeded in the case of
SINGLE FAULT CONDITION during REASONABLY FORESEEABLE MISUSE, additional measur
shall be provided to protect the OPERATOR from this HAZARD.

a
es

— For example, a LIQUID LEVEL CUT OUT that disables the RESISTANCE-HEATING DEVICE

before the temperature requirements of a) 1) or 2) are exceeded is considered
comply with this requirement.

to

— Consideration should be given to any scenario that can expose any permitted
FLAMMABLE LIQUID to a temperature that could exceed 7, — 100 °C, where ¢, is the

AUTO IGNITION TEMPERATURE.

— The use of a FLAMMABLE LIQUID not approved by the manufacturer for use in the
equipment is not considered as an OPERATOR setting and is therefore beyond the

evaluation of Clause 16.
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NOTE 101 Guidance on what is considered REASONABLY FORESEEABLE MISUSE is provided in 16.1.

It is not sufficient to limit the surface temperature of the FLAMMABLE LIQUID and parts in
contact with the surface solely by the temperature control system. Overtemperature
protection meeting the requirements of 10.101 achieved by an independent, adjustable
TEMPERATURE-LIMITING DEVICE shall be used.

NOTE 102 The surface temperature of a RESISTANCE-HEATING DEVICE used to heat a liquid can be
considerably higher than the temperature of the liquid.

NOTE 103 Additional instructions for equipment intended for use with a FLAMMABLE LIQUID HEAT TRANSFER
MEDIUM are detailed in 5.4.102.

Addition:

Add the following note after item c):

NQTE 104 Where FLAMMABLE LIQUID is present in the equipment, symbol 102 can be used as a wafning markingd.

Replacement:
Replace the first paragraph of the conformity statement by the following:

Canformity is checked by inspection, including nameplate, documentation and function of the
equipment and, if necessary, by the tests and measurements) of temperature as specified|in
10.4 and 10.101.

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 title by the following:

10.1 Surface temperature limits for protection against burns and frostbite

Replace the third paragraph by the following:

If easily touched. heated surfaces are necessary for functional reasons, whether because they
are intended /to deliver heat or they 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
SIF]:GLE 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). Equipment heated by |ts
environment to temperature values exceeding the values in Table 19 in NORMAL CONDITIPN
and 105 °C in SINGLE FAULT CONDITION need not be marked with symbol 13.

NOTE The limit for the maximum surface temperature of the housing of the discharge pipe in proximity to the
MOTOR-COMPRESSOR conforming to IEC 60335-2-34 (including IEC 60335-2-34:2012,
IEC 60335-2-34:2012/AMD1:2015 and IEC 60335-2-34:2012/AMD2:2016, Annex AA) is 150 °C when tested at
43 °C ambient.

If the minimum temperature of the easily touched cold surfaces exceeds the value of -30 °C,
the cold surface shall be marked with symbol 101 of Table 1 to warn the OPERATOR of the
HAZARD of frostbite (see 5.2). Equipment cooled by its environment to temperature values
lower than —30 °C need not be marked with symbol 101.

Additionally, where the liquid temperature could be higher than +60 °C or lower than -30 °C,
or where the temperature of air or gas mixture could be higher than +70 °C or lower than
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-40 °C, consideration should be given to mark the following to warn against possible burn
and/or frostbite HAZARDS:

a)

b)

for movable immersion CIRCULATOR during movement for NORMAL USE, the surface of the
equipment in close proximity to the wetted parts may be marked with symbol 13 and/or
symbol 101.

LIQUID CONNECTIONS for circulating, draining or overflowing of the HEAT TRANSFER MEDIUM
may be marked with symbol 13 and/or symbol 101, and/or with the maximum and/or
minimum CONTROLLED TEMPERATURES of the equipment in association with symbols 108,

111, 117 or 118.

c)

d)

Ad

Ad

Fao

The exhaust opening may be marked with symbol 13 and/or symbol 101 and/or,\t
maximum and/or minimum CONTROLLED TEMPERATURES of the equipment in assqciati
with symbol 121.

If an enclosed CIRCULATOR is intended for a hydraulically sealed APPLICATION-SYSTEM, t
LIQUID CONNECTION for filling the BATH TANK or the exhaust of a PRESSURE-RELIEF DEVI
may be marked with symbol 13 and/or symbol 101 and/or the maximunt and/or minimd
CONTROLLED TEMPERATURES of the equipment in association with symboh116.

dition:

d the following paragraph after the fourth paragraph:

r TEST CHAMBERS, INCUBATORS, and similar equipment/with heating functions for hi

temperatures, there shall be an indication of the "ON" condition on each side of the equipme

wh

Ré

R4

Cq
ing
ex
re

10
Ad

Ad

Cq
NG
alq

ich has a door in it or has any other opening intended-for loading of the SPECIMEN.
placement:
place the conformity statement with the following:

nformity is checked by inspectionsand by measurement as specified in 10.4, and
spection of barriers to check _that protection against accidentally touching surfac
ceeding temperatures above the values of Table 19 is appropriate, and that they cannot
moved without the aid of a TOOL.

.2 Temperatures of windings
dition:
d the following-text and table after Table 20:

nformity—for MOTOR-COMPRESSORS is checked by measurement as specified in 10.4,
RMAL GONDITION and in the applicable SINGLE FAULT CONDITIONS of 4.4.2.10, 4.4.2.101 a

gh
nt

by
es
be

in
na

bodin,any other SINGLE FAULT CONDITIONS that could cause a HAZARD as a result of excess

te

M Nnaratiira or nracciira Tha tampnaratiira limite for MNTOR OOAMPRESCSARS ara Aafinad
HPperatt-6—o—peSStHe—Ae— e peaHtF-e—HAHtS— O o+ O COM-~EtooOo—af6—aeH3eq

Table 102. The pressures are recorded for use in accordance with 11.7.2.

in
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Table 102 — 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

10.4 Conduct of temperature tests
10.4.1 General

Replacement:

Ré¢place 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-js. not permitted. Unlesqy a
particular SINGLE FAULT CONDITION specifies otherwise, the NORMAL USE of the equipment las
ddfined in 4.3.2 of this document and the manufacturer's instrésctions concerning ventilatian,
cooling liquid, limits for intermittent use, etc., are followeds Any cooling liquid shall be at the
highest RATED temperature. Operating pressures shall besxmonitored and recorded during lall
the temperature tests for use in the evaluation of the PS:

Alternatively, temperature measurements are{)made at the least favourable ambient
teinperature within the RATED ambient temperature range of the equipment if this representg a
less favourable condition. Measures are takew to eliminate errors caused by the method |of
achieving the test ambient temperature (€,9. suitable baffling or ENCLOSURE if the test|is
conducted in an environmental testing TEST CHAMBER and the forced air movements woyld
cool the exterior of the equipment).

When measuring temperatures and pressures for REFRIGERATING SYSTEMS, the tests shall pe
started from a SOAKED TEMPERATURE CONDITION when all pressures have been fully equalized.
Tdsts at the extremes of the\input voltage (x10 %) shall start under these voltage conditiojns
arld achieve a stable state)but need not start from a SOAKED TEMPERATURE CONDITION. At the
tefmination of the test, the monitoring shall continue after the equipment is switched off until
the pressures fromeach REFRIGERANT stage have equalized or clearly demonstrate that
maximum values/have been reached.

Dyring the {est, protective devices other than self-resetting thermal motor-protectors for
MQTOR-COMBRESSORS shall not operate. When steady conditions have been established,
thermalmotor-protectors for MOTOR-COMPRESSORS shall not operate.

Unless fhnrmnhnuplne are_embedded in the |A/inrlinge of the MOTOR-COMPRESSOR —Windi g
temperatures shall be taken using the change of resistance method in accordance with
Annex E of IEC 60950-1:2005, and should be recorded at initial conditions and at steady-state.
All other temperature and pressure measurements shall be taken continuously and the
maximum temperatures and pressures recorded.

For MOTOR-COMPRESSORS conforming with IEC 60335-2-34 (including IEC 60335-2-34:2012,
IEC 60335-2-34:2012/AMD1:2015 and |EC 60335-2-34:2012/AMD2:2016, Annex AA), the
temperatures of the following parts are not measured:

— MOTOR-COMPRESSOR housing;

— MOTOR-COMPRESSOR windings and other accessories, such as parts for protection, start-up,
and any other parts that are tested with MOTOR-COMPRESSORS in accordance with
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IEC 60335-2-34 (including IEC 60335-2-34:2012, |IEC 60335-2-34:2012/AMD1:2015 and
IEC 60335-2-34:2012/AMD2:2016, Annex AA).

For MOTOR-COMPRESSORS not conforming with IEC 60335-2-34 (including
IEC 60335-2-34:2012, IEC 60335-2-34:2012/AMD1:2015 and IEC 60335-2-
34:2012/AMD2:2016, Annex AA), the temperatures of the following parts shall not exceed the
limits as specified in Table 102:

— MOTOR-COMPRESSOR housing;
— MOTOR-COMPRESSOR windings.

Addition:
Add the following new subclauses:

10.101 Overtemperature protection

When a single fault in the equipment could lead to a HAZARD from ‘overheating of the
equipment or material being processed, a non-self-resetting TEMPERATURE-LIMITING DEVICE |or
system meeting the requirements of 14.3 shall de-energize the RESISTANCE-HEATING DEVICE
and any other parts which could cause a HAZARD.

If |]an insufficient quantity of liquid HEAT TRANSFER MEDIUM could cause a HAZARD, a sglf-
resetting or non-self-resetting LIQUID LEVEL CUT OUT shall de-energize the RESISTANCE-HEATING
DEVICE and any other parts which could cause a HAZARB:When the temperature of a surface
in [direct contact with the FLAMMABLE LIQUID HEAT TRANSFER MEDIUM exceeds ¢, — 100 °C, whgre

= AUTO IGNITION TEMPERATURE, the LIQUID LEVEL CUT OUT shall operate before this surface
can be exposed to air.

If @ HAZARD could result from an incorrect immersion depth, movable immersion CIRCULATORS, when
combined with either an open BATH TANK or'a‘refrigerating BATH resulting in a BATH or CIRCULATPR,
shiall be marked with the maximum apdiminimum depth of immersion. These markings may pe
hdrizontal lines if additional explanation is included in the documentation.

Fgr equipment designed to contain FLAMMABLE LIQUIDS, either for treatment or for heat-transfer,
TEMPERATURE-LIMITING DEWEES or systems shall ensure, when set as directed in the
manufacturer's instructions) that the temperature of the liquid shall not exceed the value js
specified in 9.5 a) in NORMAL USE or SINGLE FAULT CONDITION.

THe equipment as_a whole, or the relevant parts, shall be de-energized by one of the followihg
methods:

a)| For single-phase equipment, the proposed circuit and physical construction shall pe
examined to identify possible single faults. The TEMPERATURE-LIMITING DEVICE shall pe
plaeed in the pole of the supply that provides the better protection from single faults that
could defeat the overtemperature protection in the event of a subsequent failure of the
temperature control system. A device which isolates both phase and neutral conductors at
the same time can provide double fault protection (depending on application) and should
be considered if the residual RISK is unacceptable.

Conformity is checked by inspection of the circuit diagram, the data sheet for the
TEMPERATURE-LIMITING DEVICE, and the method in which it is installed in the equipment,
and, if necessary, by the tests specified in 14.3.

b) For polyphase equipment, either by one single device or a system disconnecting all
phases.

Consideration shall be given to the following:

— In equipment designed for the cooling and/or heating of materials, HAZARDS can arise from
the overheating of materials being processed or overheating of the liquid HEAT TRANSFER
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MEDIUM as well as from the overheating of parts of the equipment itself. For this reason a
higher level of safety may need to be provided in case of a SINGLE FAULT CONDITION in the
equipment.

In some cases, a fall in the CONTROLLED TEMPERATURE of a heated medium (for example
liquid in a BATH or air in an oven or heating cabinet) could cause a HAZARD. If this could
occur as a result of the operation of a TEMPERATURE-LIMITING DEVICE, an additional
independent system may be used to prevent the CONTROLLED TEMPERATURE from falling to

a hazardous level.

NOTE NORMAL USE (which is use in accordance with the manufacturer's instructions) includes the correct setting
X ” : L . he
PERATURE-LIMITING DEVICE (including providing the TooL if required) then the incorrect setting -of\ the

TE
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Ad

TooL or similar means that prevents unintended adjustment.

PERATURE-LIMITING DEVICE can be considered REASONABLY FORESEEABLE MISUSE. Refer to 16.1 for additio
dance.

ntroller. This applies not only to the temperature sensing means but ,“also to
connecting devices in the circuits to be de-energized. Whether operated by temperatu
bssure, liquid level, airflow or other means, they shall meet the requirements of 14.3.

justable TEMPERATURE-LIMITING DEVICES and system shall be adjustable only with the aid

nformity is checked by inspection and during the fault tests specified in 4.4.2.10, 4.4.2.
d as applicable, the tests in 4.4.2.101 to 4.4.2.106.

.102 Restarting after interruption of cooling and/or heating

cording to applications, a HAZARD could arise.either by re-starting or by not re-starting af

in

aglitating in a BATH or CIRCULATOR and in,an oven or TEST CHAMBER. Equipment shall
ingorporated with the appropriate means™to re-start or not re-start, and instructions sh
splecify whether the equipment will re-start or not re-start, both in the case of MAI

in

NG
oc

Cd

11

Th

1

erruption of the cooling and/or heating as ‘tesult of the termination of the circulating

erruption and in the case of a SINGLE FAULT CONDITION.

TE In some cases, it can be appropriate for an audible or visible signal to warn that an interruption |
urred.

hal

MPERATURE-LIMITING DEVICES necessary for safety shall be separate from any~temperatyre

all
e

of

er
or
be
all
NS

Ad

nformity is checked by\inspection and test.
Protection against HAZARDS from fluids and solid foreign objects
is clause of Part 1 is applicable except as follows:
.1 General
dition:

Add the following paragraph and Note 101 after the conformity statement:

Equipment intended to be connected to the water supply shall be constructed to prevent

ba

cksiphonage of non-potable water into the water supply.

NOTE 101 IEC 61770 gives requirements for preventing backsiphonage of non-potable water into the water
supply and tests.

Conformity is checked by inspection.
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1

.3 Spillage

Addition:

Add the following text after the conformity statement:

The construction of a draining valve, nozzle and any other similar device shall be designed to
prevent them from being opened or pulled out unintentionally.

C

nformitv is checked bv insnection
r4 P4 g

11
R4

R4

11

Liquid overflowing from any container in the equipment which can(be overfilled or overflows

wh
ca|

the wetting of insulation or of internal uninsulated parts that,arée HAZARDOUS LIVE.

Eg
su

Eg
ex|
he

ag

FAULT CONDITION.
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.4 Overflow

placement:
place the title and text of 11.4 with the following:

.4 Overflow and low level

ether by the OPERATOR or for functional reasons as part of gquipment operation, shall 1
use a HAZARD during NORMAL USE or in SINGLE FAULT CONDITION, for example, as a result

uipment likely to be moved while a vessel is full of liquid shall be protected against liqu
rging out of the vessel.

uipment containing liquid, whether as the HEAT TRANSFER MEDIUM or as a result of treatme
periencing expansion and contraction, gvaporation, spray, rain or dripping when bei
ated, cooled, atomized, irrigated or ¢ogndensed shall be provided with means to protg
ainst any HAZARD associated with the, overflow or low level during NORMAL USE or in SING

nformity is checked by inspection and by carrying out each of the following treatments a
bts, if applicable. Immediately after the treatment, the CLEARANCE and solid insulation sh
ss the voltage tests of 6.8 (without humidity preconditioning) applicable to the type
bulation (see 6.7), and ACCESSIBLE parts shall not exceed the limits of 6.3.1 for NORMAL U
d 6.3.2 under SINGLEFAULT CONDITION.

r BATHS, CIRCUFATORS and similar equipment incorporating a liquid vessel, operate f
uipment as, follows:

| the.BATH TANK or any other liquid vessel of the equipment to its maximum level with wa
less otherwise specified, following the instructions of the manufacturer.

da
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a)

Spillage from overflow

The filling is continued for an additional amount equal to 20 % of the vessel capacity, but
not less than 0,251, or for 1 min after the first evidence of overflow. Where no spillage
occurs due to the function of the LIQUID CONNECTION for overflow that prevents such
spillage, the filling is continued for a further amount equal to 30 % of the vessel capacity,
or for 5 min following the overflow through the LIQUID CONNECTION.

The LIQUID CONNECTION for overflow, if so equipped, shall be connected and fitted as
instructed in the manual. If not specified by the manufacturer, use a filling rate of 10 I/min.

Take the value resulting from the least favourable situation. There shall be no wetting of
conductive live parts.

For a remotely controlled automatic refill system, a RISK assessment shall be carried out
according to Clause 17.
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Splash from low level

19

Drain the BATH TANK or any other liquid vessel of the equipment to its minimum level or just

prior to the evidence of the triggering of the low LIQUID LEVEL CUT OUT, if so equipped, wh

ile

keeping the equipment running and the functional assembly relying on appropriate liquid
level operating, for example, by ensuring that the CIRCULATING PUMP and HUMIDIFIER are

working.
There shall be no wetting of conductive live parts.

Spillage from expansion and contraction

Use the HEAT TRANSEER MEDIUM with the widest CONIRQLLED TEMPERATIURE range a

highest coefficient of expansion applicable for the equipment as instructed by\f
manufacturer.

Set the CONTROLLED TEMPERATURE of the equipment at ambient and keep the CIRCULATI
PUMP running until the CONTROLLED TEMPERATURE is stabilized, and:

1) set the CONTROLLED TEMPERATURE of the equipment to its minimum; then to
maximum applicable for the same liquid, and finally to ambient. Chahge the setti
only if the CONTROLLED TEMPERATURE is Stabilized at its setting or there is no eviden
of further significant changing. Refill the BATH TANK if necessary with the same liquid
its maximum level for NORMAL USE prior to subsequent tests;

2) set the CONTROLLED TEMPERATURE of the equipment to its maximum, then to
minimum, and finally to ambient. Change the setting only if the CONTROLL
TEMPERATURE is stabilized at its setting or there is’no’ evidence of further significa
changing. Refill the BATH TANK if necessary with thevsame liquid to its maximum le
for NORMAL USE prior to subsequent tests;

3) program the setting for the CONTROLLED/TEMPERATURES of the equipment to
maximum, minimum and time for the {¢hange that maximum difference of f
CONTROLLED TEMPERATURE changing is possible. Run the program with two repetitio
or until no evidence of a more unfavoutable situation is expected.

Surging from movement
Remove the plug from the power supply, and operate the equipment as follows:

1) For equipment with castors,> or provided with accessory trolleys specified by
manufacturer:

— The equipment is moved in the forward direction on a smooth and solid surface a
speed of 0,5 m/s ¢ 0,1 m/s for 2 m, and then with one of the castors against a so
vertical plane. obstacle. The obstacle shall have a rectangular cross section with
height of 1@ mm £ 0,5 mm and a width of at least 80 mm with a radius
2mm £ 0,1°'mm at the top edges. Unless the direction of movement is mechanica
restricted or explicitly specified by the manufacturer, the longest side of f
equipment should be aligned with the direction of travel.

— (Equipment intended to be moved when the fluid-containing vessel is emptied sh
be filled to 50 % of the maximum level.

~ Operate the equipment with the obstacle against different castors, and repeat ea

f a
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test three times

Take the value resulting from the least favourable situation. There shall be no
wetting of conductive live parts, or if a HAZARD could result, no wetting of the

OPERATOR'S grips or handles.

A BATH TANK or any other liquid vessel incapable of sealed operation is left open.

Equipment with fully enclosed fluid containing vessels is exempted from this test.
2) For equipment with lifting devices:

— equipment up to 18 kg, including liquid, is subjected to a cycling 10° tilt-test across

the short side of the equipment, or

— equipment over 18 kg, including liquid, is subjected to a cycling 5° tilt-test across

the long side of the equipment.
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e)

In either case, the equipment is subjected to 3 tilt-test cycles, where one cycle
consists of the positions flat, tilted left, flat, tilted right, cycled within 10 s.

There shall be no wetting of conductive live parts, and if a HAZARD could result, no

spillage outside the equipment or wetting of the OPERATOR's grips or handles.

A BATH TANK or any other liquid vessel incapable of sealed operation is left open.
Equipment with fully enclosed fluid containing vessels is exempted from this test.

Spillage from condensate and simulated spraying, irrigating or raining

For equipment incorporating a drip pan, operate the equipment as follows:
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inlerlocked by the mechanism of the(¢over, so that it stops automatically or so that it will 1

e drip pan is then subjected to a continuous overflow, the rate of which is adjusted
proximately 17 cm3/s, or to its maximum RATING specified by the manufacturer-"Apply
flow of 1 m3/s if the overflow is influenced by the airflow of the cooling ek CIRCULATI

uipment incorporating a defrosting device is subjected to a complete cycle of defrosti
der the least favourable conditions.

uipment incorporating a spraying, irrigating or raining deviee™S subjected to a comple
cle of spraying, irrigating or raining under the most unfavourable conditions.

dition:
d the following new subclauses:

.4.101 Salt mist, thawing, condensate and spray

here a HAZARD could result by direct exposure to the spray, the saturated compressed-
salt-solution atomizing of the salt-spray-corrosion TEST CHAMBER shall be designed to

rt with the cover opened.

is permissible for the interlock detailed above to be overridden where necessary
eration or maintenance ,and when spray is desired with the cover opened, only whdg
tivation of the spray s controlled by a device that needs to be continuously held in t
tive state by the @PERATOR and the following warning symbol and statement is placed
b equipment:

Hazardous.chemicals, use protective respirator, face mask, coveralls or gloves!

nformity_is checked by inspection and evaluation of the interlock according to Clause 185
ied upon to mitigate the RISK.

IN(S). The test is continued for a period of 30 min, or until water drains from-the”equipment,.

Dck the outlet of the drip pan. Fill the pan with water carefully to the brim without splashing.
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insulated and protected against occurrence of condensate or accumulation of frost for NORMAL
USE. Salt mist, thawing, condensing and spraying water shall be collected and discharged,

en

suring that no leakage, spillage or overflow occurs.

Conformity is checked by inspection. In case of doubt, the CLEARANCES and solid insulation
shall pass the voltage tests of 6.8 (without humidity preconditioning) applicable to the type of
insulation (see 6.7) and ACCESSIBLE parts shall not exceed the limits of 6.3.1.

1

.4.102 HAzARDS from liquids in relation to the SPECIMEN and APPLICATION SYSTEM

Fixing devices, tube racks or insulated vessels, and flexible tubing and clamps, if necessary
for safety, shall be provided with the equipment to fix the SPECIMENS or for connection to the
APPLICATION SYSTEM to protect them from coming into contact with the HEAT TRANSFER MEDIUM.
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Where a HAZARD could be caused by excessive torque or pressure applied to a high-viscosity
liquid HEAT TRANSFER MEDIUM or to a pressure-sensitive APPLICATION SYSTEM, for example
through rupture of a jacketed glass reactor, a CIRCULATOR with a discharge pressure
exceeding 0,08 MPa shall be incorporated with pressure-indicating and adjusting devices. A
safety device can be integrated to interrupt the CIRCULATING PUMP and initiate an alarm signal
if the torque or pressure rises above a pre-set value.

According to the applications, a HAZARD could arise either by re-starting or by not re-starting
after interruption of the circulation of the liquid. Equipment shall be incorporated with the
appropriate means to re-start or not re-start, and instructions shall specify whether equipment
WT; re-start or not re-start, both In the case of MAINS or mechanical Interruption and in, the
calse of a SINGLE FAULT CONDITION.

Canformity is checked by inspection and in case of doubt by measurement of pressure.

11.4.103 HAzARDS from liquids in relation to the SHAKER

Sgfety devices or means shall be provided with the SHAKER to protect . against HAZARDS frgm
splash and/or spillage of the liquids, accumulation of released- volatile or hazardous
sufpstances, or condensation of the volatile substances. Thehsafety device shall pe
ingdependent of the controllers for MECHANICAL MOVEMENT and/or the.temperature, humidity.

Canformity is checked by inspection.

11.4.104 Construction and warning markings related to manual filling or draining

Equipment incorporating a BATH TANK or other liguid container intended for manual filling |or
ingorporating a reservoir for collecting condensate that requires manual draining, if the liquid
leyel is not visible in construction or locatiofnyshall be equipped with a clearly visible liquid
leyel indicator. Alternatively, if the liquid leyel indicator cannot be made available, a warnipg
marking shall be applied and clearly visible in close proximity to the LIQUID CONNECTION for
filing or draining. Additional explanations including instructions for operation apd
maintenance requirements for the warning marking shall be included in the documentation.

Canformity is checked by inspection.

11.4.105 Movable immersion CIRCULATOR

If IHAZARDS could atise from liquid penetration or spillage when the movable immersipn
CIRCULATOR is removed from the BATH TANK and placed horizontally or upside down or durihg
movement for NORMAL USE, it shall be marked with symbol 12 or symbol 14 of Table 1 to wdrn
of lelectric orliguid HAZARD.

Canformity is checked by inspection.

11:4-406—Removable-sPEciMEN-holderfor MEGHANIGAL MOVEMENT

If a HAZARD, such as spillage or overflow of the liquid, could result during the removal or re-
insertion, the removable SPECIMEN holder for MECHANICAL MOVEMENT shall be marked with an
appropriate warning symbol and text in close proximity to the handles of the holder, and an
explanation shall be included in the documentation.

Conformity is checked by inspection or by operation in accordance with instructions.

11.7.1 Maximum pressure

Addition:

Add the following after the conformity statement:
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The maximum pressure to which a part of the REFRIGERATING SYSTEM can be subjected under
NORMAL CONDITION or SINGLE FAULT CONDITION shall not exceed the RATED MAXIMUM ALLOWABLE
PRESSURE for the part. The RATED MAXIMUM ALLOWABLE PRESSURE of a component is
determined either by its RATING if certified to the component requirements of 14.101 or by its
design if the parts can pass the tests of 11.7.2.

The MAXIMUM ALLOWABLE PRESSURE (PS) of REFRIGERATING SYSTEMS shall be determined by
test or by applying the saturated REFRIGERANT pressures at the minimum specified
temperatures given in Table 103. When saturated REFRIGERANT pressures are used to define
the PS, the manufacturer is exempted from the requirement to record the pressures during
tests for NORMAL USE and under SINGLE FAULT CONDITIONS. If the start-to-discharge pressure|of
a [PRESSURE RELIEF DEVICE or the set pressure of a ruptured member used .nthe
REFRIGERATING SYSTEM is less than the SATURATED-VAPOUR PRESSURE in Table 103, it/ean pe
used to limit the PS for that system. The value of the PS when determined by test shall pe
considered to be the highest of the following:

a)| the maximum pressure developed during the temperature test as defined‘in.10.4;

b)| the maximum pressure developed during the abnormal test to simulate the failure of the
controlled environment in accordance with 4.3.2.114, if applicable;

c)| the maximum pressure developed during the test in SINGLE FAULT\CONDITION for cooling jas
specified in 4.4.2.10;

d)| the maximum pressure developed during the temperature test for transportation apd
storage as defined in 11.7.102.

NQTE 101 For a single REFRIGERATING SYSTEM, the pressure( tan be separated into two sections, the
HIGH-PRESSURE SIDE and LOW-PRESSURE SIDE of each MOTOR-COMPRESSOR; the PS value can be different for egch
HIGH-PRESSURE SIDE and LOW-PRESSURE SIDE.

NQTE 102 It is possible that equipment meeting the requirements of 11.7 will not be accepted as conforming to
nafional requirements relating to high pressures. Thereare 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 {he USA, in Canada, and in some other countries(

Table 103 — Minimum-temperature for the determination of
SATURATED-VAPOUR PRESSURE of the REFRIGERANT

Ambient conditions <43 °C <55°C
HIGH-PRESSURE SIDE with air-cooled CONDENSER 63 °C 67 °C
HIGH-PRESSURE SIDE with water-cooled CONDENSER Maximum leaving water temperature + 8 °C|
HGH-PRESSURE SIDE wittieévaporative CONDENSER in a CASCADE 43 °C 55 °C
SYSTEM
Lpw-PRESSURE SIDE*with heat exchanger exposed to the outdoor o o

. 43 °C 55 °C
ambient temperature
Lpw-PRESSURE SIDE with heat exchanger exposed to the indoor o o

. 38 °C 38 °C
ambienttemperature

NOTE A For the HIGH-PRESSURE SIDE, the specified temperatures are considered the maximum which will occlir
d

wring-operation-—These temperatures-are-higher than those during-the off cvcle of THE MOTOR-COMRRESSOR-E&r
[ o T ) T

the LOW-PRESSURE SIDE and/or intermediate pressure side, it is sufficient to base the calculation of pressure on
the expected temperature during the off cycle of the MOTOR-COMPRESSOR. These temperatures are minimum
temperatures and thus determine that the system will not be designed for a MAXIMUM ALLOWABLE PRESSURE lower
than the REFRIGERANT SATURATED-VAPOUR PRESSURE corresponding to these minimum temperatures.

NOTE 2 The use of specified temperatures does not always result in REFRIGERANT SATURATED-VAPOUR
PRESSURE within the system, for example a limited-charge REFRIGERATING 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.

Conformity is checked by inspection of the RATINGS of the parts and, if necessary, by
measuring the pressures.
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.7.2 Leakage and rupture at high pressure

Addition:

Add the following new subclauses:

1
1

.7.2.101 Leakage and rupture of REFRIGERATING SYSTEMS

.7.2.101.1 General

19
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FRIGERANT-cONtaining paris ol a REFRIGERATING SYSTEM shall not cause a HAZARD throu
bture or leakage. The specific requirements for REFRIGERATING SYSTEMS using FLAMMAB
FRIGERANT Or FLAMMABLE REFRIGERANT blends are addressed in 11.7.101.

r components subject to the pressure at the HIGH-PRESSURE SIDE or LOW-PRESSURE SIDE

h three times the PS as defined in 11.7.1 for the HIGH-PRESSURE SIDE or LOW-PRESSURE SI

nformity is checked by inspection of the RATINGS of the components exposed to t
pssure and, if a HAZARD could arise, by the pressure test in 11.712;101.2 and 11.7.2.101
mponents that are certified to the component requirements in.14.101 and are used with
Pir RATINGS (component pressure RATING = PS) are deemed ta comply with this requireme
thout test.

TE 1 For evidence of conformity with national regulations in the-dSA, in Canada, and in some other countri
structural strength of components is identical but the design®RATING of the component is different based on

nplying with the ASME boiler code is 1/5 of the structural&trength of the component.

TE 2 In conjunction with NOTE 1, the minimum ‘structural strength RATING of REFRIGERANT-contain
mponents in the USA and Canada is 5 times the PS measured during normal pressure tests and 3 times the
asured during abnormal pressure tests, where.PS-is derived from tests in 10.4 for the HIGH-PRESSURE SIDE
-PRESSURE SIDE and the test in 4.4.2.10 for_the HIGH-PRESSURE SIDE only. Note the fact of these certificat
erences during selection of certified components from North America based on the testing conducted in f
Cument.

.7.2.101.2 Pressure test

e pressure of the compohént or assembly (equipment under test (EUT)) is raised gradua
air or non-hazardous gas or via a hydrostatic pressure test, to the specified test value a
held at that value for -1 min. If the continuously CONTROLLED TEMPERATURE for the EUT|

$s than or equal te 125 °C for copper or aluminium, or 200 °C for steel, the test temperatd

the EUT during” this test shall be at least 20 °C. If the continuously CONTROLL
MPERATURE for.the EUT exceeds 125 °C for copper or aluminium, or 200 °C for steel,
5t temperature of the EUT during this test shall be at least 150 °C for copper or aluminit
d 260 °C~for steel. For other materials or higher CONTROLLED TEMPERATURES, the effects
mperature on the material fatigue characteristics shall be evaluated.

Th

ety margin required in the national regulations. For example;in the USA, the design RATING for a compong
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b REFRIGERATING SYSTEM, the structural strength of the fluid-containing parts/shall comply

DE.

nis
3.
in
nt

U 11
0
S0

t

ng
PS

or
on
his

y5
nd

S

e
FD
he
m
of

e EUT is considered to comply with the requirements of 11.7.2.101 if it can withstand {

he

pressure test without rupture. If the EUT does not comply, then an alternative method to
demonstrate compliance is to subject the EUT to the test in 11.7.2.101.3.

1

.7.2.101.3 Fatigue test

If the continuously CONTROLLED TEMPERATURE of the EUT exceeds 125 °C for copper or
aluminium, or 200 °C for steel, the fatigue test temperature of the parts or assemblies that are
at these CONTROLLED TEMPERATURES, shall be at least 10 K above the continuously
CONTROLLED TEMPERATURE. The static test pressure shall be increased by the ratio of the
allowable stress of the material at ambient temperature to that at the highest continuously
CONTROLLED TEMPERATURE. For other materials, the effects of the CONTROLLED TEMPERATURE

on

the fatigue characteristics shall be evaluated to determine the test conditions.
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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:

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 lawer pressyre
value shall not be greater than 0,7 times the PS. The upper pressure shall,be 0,9 times
the PS, for water-cooled condensers.

— | For the final test cycle, the test pressure shall be increased /fo0~1,4 times the PS
(2 x 0,7 xPS). The pressure shall be 1,8 times the PS (2 x 0,9x PS), for water-cooled
CONDENSERS.

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

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

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

11.7.3 Leakage from low-pressure parts

Addition:
Add the following text after the confarmity statement:

FJr REFRIGERATING SYSTEMS,the requirements of 11.7.2 address the low-pressure leakape
evialuation.

Addition:
Add the following.riew subclauses:

11.7.101.(_Additional requirements for REFRIGERATING SYSTEMS that use FLAMMABLE
REFRIGERANT

11.7.101.1 General

This document addresses the requirements for REFRIGERATING SYSTEMS which use FLAMMABLE
REFRIGERANT when the amount of REFRIGERANT is limited to a maximum of 150 g in each
separate REFRIGERANT circuit. For equipment that uses a REFRIGERANT charge of FLAMMABLE
REFRIGERANT that exceeds this amount, additional requirements shall apply.

NOTE 1SO 5149-1 or EN 378 (all parts) are standards that address the requirements for REFRIGERATING SYSTEMS
that utilize more than 150 g of FLAMMABLE REFRIGERANT and can be used to identify what the additional
requirements can be.

11.7.101.2 Protected REFRIGERATING SYSTEM
Equipment with a protected REFRIGERATING SYSTEM is that:

— without any part of the REFRIGERATING SYSTEM inside an OPERATOR access compartment;
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where any part of the REFRIGERATING SYSTEM which is located inside an OPERATOR access
compartment is constructed so that the REFRIGERANT is contained within an ENCLOSURE
with at least two layers of metallic materials separating the REFRIGERANT from the
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
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electrical components located inside OPERATOR access compartments.
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REFRIGERATING SYSTEM will not function as in NORMAL USE. The protective ENCLOSURE shiall
also withstand the test of 11.7.2.101. No critical point in the protective ENCLOSURE shall pe
located within the OPERATOR access compartment.

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

uipment with a protected REFRIGERATING SYSTEM and which uses FLAMMABLE REFRIGERANT
all be so constructed as to avoid any fire or explosion HAZARD in the event of leakage of the
FRIGERANT from the REFRIGERATING SYSTEM.

parate components such as thermostats which contain less-than 0,5 g of FLAMMABLE
FRIGERANT are not considered to cause a fire or explosion HAZARD in the event of a leakapge
m the component itself.

r equipment with a protected REFRIGERATING SYSTEM,)ho additional requirements apply|to

uipment with a protected REFRIGERATING SYSTEM which, when tested, is found not to comply
h the requirements specified for a protected“REFRIGERATING SYSTEM, may be considered s
ving an unprotected REFRIGERATING SYSTEM if it is tested in accordance with 11.7.101.5 aphd
ind to comply with the requirement for’an unprotected REFRIGERATING SYSTEM.

mpliance is checked by inspectien*and by the tests of 11.7.101.3 and 11.7.101.4.

.7.101.3 Leakage test for FLAMMABLE REFRIGERANT

itical points are only censidered to be the interconnecting joints between parts of the
FRIGERANT circuit,_including the gasket of a semi-hermetic MOTOR-COMPRESSOR. Welded
escopic joints of/the MOTOR-COMPRESSOR, the welding of the pipes through the compresgor
using and the welding of the fusite are not considered critical points.

find the-most critical point of the REFRIGERATING SYSTEM, it can be necessary to perfofm
bre than'one test.

e.rmethod for simulating a leakage is to inject the REFRIGERANT vapour through a capillgry

tu

e at the critical point. T'ne caplllary tube shall have a bore or U,/ mm = U,U5 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
results of the test and that foreign material does not enter the capillary tube during insulation

or

assembly for the test. The capillary tube may need to be positioned before the equipment is

insulated.

During this test the equipment is tested with doors and lids closed, and is switched off or

op

erated under NORMAL CONDITION at RATED voltage, whichever gives the more unfavourable

result.
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During a test in which the equipment is operated, gas injection is started at the same 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_boftle

If B REFRIGERANT blend can fractionate, the test is performed using the fraction that-has the
smpallest value of the LOWER EXPLOSIVE LIMIT.

THe gas bottle is kept at a temperature of:

a)| 32 °C + 2 °C for leakage simulation on the LOW-PRESSURE SIDE;
b)| 70 °C £ 2 °C for leakage simulation on the HIGH-PRESSURE SIDE.

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 gasS{has stopped, inside and outside
ORERATOR ACCESSIBLE areas, as close as possible to the\electrical components which, during
NQRMAL USE 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 ar(sparks during operation;

— | intentionally weak parts that become permanently open-circuited during the single faplt
testing under 4.4 even if they produce arcs or sparks during operation;

— | an electrical device that has been tested and found to comply with at least the
requirements in Annex EE.

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

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

~

Ofther sinstruments are not precluded from being used provided that they do not undy
influénce the results.

y

The measured value shall not exceed 75 % of the LOWER EXPLOSIVE LIMIT of the REFRIGERANT
as specified in Table 104, and shall not exceed 50 % of the LOWER EXPLOSIVE LIMIT of the
REFRIGERANT as specified in Table 104 for a period exceeding 5 min.

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

11.7.101.4 Scratch test for protected REFRIGERATING SYSTEMS

All ACCESSIBLE surfaces of protected REFRIGERATING SYSTEMS, including ACCESSIBLE surfaces
in intimate contact with the protected REFRIGERATING SYSTEMS, are scratched using the TOOL,
the tip of which is shown in Figure 103.
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The TOOL is applied using the following parameters:

— force at right angles to the surface to be tested 35N+ 3N;
— force parallel to the surface to be tested not exceeding 250 N.

The TOOL is drawn across the surface to be tested at a rate of approximately 1 mm/s.

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

THe scratches shall not cross each other.

The appropriate parts of the REFRIGERATING SYSTEM shall withstand the test of 11.7:2.101 wjth
the test pressure reduced by 50 %.

Dimensions in millimetfes
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B Direction of movement

Figure 103 — Details of scratching TooL tip

11.7.101.5 Unprotected REFRIGERATING SYSTEMS

Equipment with an unprotected REFRIGERATING SYSTEM is that where at least one part of the
REFRIGERATING SYSTEM is placed inside an OPERATOR ACCESSIBLE compartment or that which
does not comply with 11.7.101.2.

For equipment with an unprotected REFRIGERATING SYSTEM and which uses a FLAMMABLE
REFRIGERANT, any electrical component located inside the OPERATOR ACCESSIBLE compartment,
which during NORMAL CONDITION or SINGLE FAULT CONDITION produces arcs or sparks, and
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luminaries, shall be tested and found at a minimum to comply with the requirements of
Annex EE 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
E>1PLOSIVE GAS ATMOSPHERE outside the OPERATOR ACCESSIBLE compartments in areas whgre
ele¢ctrical components that produce arcs and sparks during NORMAL USE or abnormal operatipn,
or[luminaries, are mounted, when doors or lids remain closed or when opening or{closing
ddors or lids, unless these components have been tested and found at a minimum-to comply
with Annex EE for group IlIA 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.

Sgparate components such as thermostats which contain less_than 0,5 g of flammable gas gre
not considered to cause a fire or explosion HAZARD jm\the event of a leakage from the
component itself.

Ofher types of protection for electrical devices for/potentially EXPLOSIVE GAS ATMOSPHERES
cojvered by IEC 60079 (all parts) are also acceptable.

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

S

Campliance is checked by inspection, by the appropriate tests of IEC 60079-15:2010 and by
the following test.

THe tests contained in Annex EE may be carried out using the stoichiometric concentration|of
the REFRIGERANT used. However, a device which has been independently tested and found|to
coamply with Annex EE\using the gas specified for group IIA need not be tested.

Irrespective of the/requirements given in IEC 60079-15:2010, Clause 5, surface temperatyre
limits are speégified in 11.7.101.7.

The test-s performed in a draught-free location with the equipment switched off or operated
urlder \conditions of NORMAL USE at RATED voltage, whichever gives the more unfavourable
repuilt.

During a test in which the equipment is operated, gas injection is started at the same time as
the equipment is first switched on.

The test is performed twice and is repeated a third time if one of the first tests gives more
than 40 % of the LOWER EXPLOSIVE LIMIT.

Through an appropriate orifice, 80 % of the nominal REFRIGERANT charge 1,5 g, in the vapour
state, is injected into an OPERATOR ACCESSIBLE compartment in a time not exceeding 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 completed, the
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door or lid is opened at a uniform 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.

Tr caonecanteaticon—aflaalkad RECRIOERANMT o manooriroe adoviare 20 o fropa +h boainnina ~Ff f
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test, at positions as close as possible to the electrical components. However, it is\njot
measured at the locations of:

— | non-self-resetting protective devices necessary for compliance with 4.4; nor at
— | intentionally weak parts that become permanently open-circuited during theé tests of 4|4,
even if they produce arcs or sparks during operation.

THe 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 104, and shall not exceed 50 % of thecLOWER EXPLOSIVE LIMIT of the
RHFRIGERANT as specified in Table 104 for a period exceeding=§ min.

THe above test is repeated, except that the door or lid is:subjected to an open/close sequengce
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.

11.7.101.6 Stagnation of leaked FLAMMABLE REFRIGERANT

Equipment which uses FLAMMABLE REFRIGERANT shall be constructed so that leakpd
REFRIGERANT will not stagnate and thus\cause a fire or explosion HAZARD in areas outside the
OHERATOR ACCESSIBLE compartment.where components producing arcs or sparks or luminaires
are mounted.

THis 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-circuited during the test of 4.4

are mounted, eyvenlif they produce arcs and sparks during operation.

Sdparate components such as thermostats that contain less than 0,5 g of flammable gas dgre
not considered to cause a fire or explosion HAZARD in the event of a leakage of the compongnt
itself,

Compliance is checked by the following test, unless luminaires and components that produce
arcs and sparks during NORMAL USE and which are mounted in the areas under consideration,
have been tested and found to comply at a minimum with the requirements in Annex EE for
group IIA gases or for the REFRIGERANT used.

Irrespective of the requirements given in |EC 60079-15:2010, Clause 5, the surface
temperature limits are specified in 11.7.101.7.

Other types of protection for electrical devices for potentially EXPLOSIVE GAS ATMOSPHERES
covered by IEC 60079 (all parts) are also acceptable.
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The test is performed in a draught-free location with the appliance switched off or operated
under NORMAL USE 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.

Inf
ap

to

4
co

TH
mg

TH
as
RE

11
THg

ection is to be at a constant rate over a period of 1 h and is to be at the point of closé
lproach of:

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

the electrical component under consideration. Any direct injection shall be avoided.

blded telescopic joints of the MOTOR-COMPRESSOR, the welding ,0f the pipes through t
impressor housing and the welding of the fusite are not consideréd to be pipework joints.

basured continuously from the beginning of the test untilit starts to decrease.

e measured value shall not exceed 75 % of the LOWER EXPLOSIVE LIMIT of the REFRIGERA
specified in Table 104, and shall not exceed-50 % of the LOWER EXPLOSIVE LIMIT of t
FRIGERANT as specified in Table 104 for a period. exceeding 5 min.

.7.101.7 Surface temperature limits

mperatures on surfaces that can belexposed to leakage of FLAMMABLE REFRIGERANT sh

ngt exceed the AUTO IGNITION TEMRERATURE of the REFRIGERANT as specified in Table 1(

re

Cq
Sp|

Te

an

Huced by 100 K.

mpliance is checked by-measuring the appropriate surface temperatures during the tes
ecified in 4.4 and Clause10.

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.

e concentration of leaked REFRIGERANT as close as possible to the electrical component]i

St

INT
he

all
4’
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Table 104 — REFRIGERANT flammability parameters
REFRIGERANT REFRIGERANT name REFRIGERANT REFRIGERANT AUTO REFRIGERANT
number formula IGNITION LOWER EXPLOSIVE
TEMPERATURE ¢ LimiT b-c.d.e
°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 1,8

R{1150 Ethene CH,=CH, 425 3,1

R{1270 Propylene CH,=CHCH, 455 2:3

2] Values for other FLAMMABLE REFRIGERANTS shall be obtained from IEC 60079-20-1.

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

¢] IEC 60079-20-1 is the reference standard. 1SO 5149-1 may be used if the required data is not contained |n

IEC 60079-20-1.

4] Concentration of REFRIGERANT in dry air.

€] In some standards, the term "flammability limit" is used for "LOWEREXPLOSIVE LIMIT".
11.7.102 Temperature test for storage and transport
11.7.102.1 General
Pressures developed from SOAKED TEMPERATURE CONDITIONS resulting from the temperatures
th¢ REFRIGERATING SYSTEM is exposed.\to” during storage and/or transport shall not cause| a
HAZARD.
THese pressures are used as one-input for determining the PS (11.7.1) and are derived by the
test below or from the REFRIGERANT SATURATED-VAPOUR PRESSURES at a storage andfor
trgnsport ambient temperature of 55 °C for NORMAL CONDITION or 70 °C for storage andjor
trgnsport 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 storage and/or transport.
Fdr refrigerating equipment that uses FLAMMABLE REFRIGERANT, the storage and/or transport
ambientitemperature 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 11.7.2.

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 test methods: 11.7.102.2 or

11

1

.7.102.3, or the calculation of 11.7.102.4.

.7.102.2 Test of charge-to-volume ratio

The steps for the test of charge-to-volume ratio are as follows:

a)
b)

calculate the total volume of the REFRIGERATING SYSTEM in question;
calculate the charge-to-volume ratio for the design charge;
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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 ambient
environment 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.

11.7.102.3 Test by pressure under the SOAKED TEMPERATURE CONDITION

The steps for test by pressure under the SOAKED TEMPERATURE CONDITION are as follows:

a)| measure the pressure of the REFRIGERATING SYSTEM under the SOAKED TEMPERATURE
CONDITION;

b)| use an evacuated cylinder and heat it up to the SOAKED TEMPERATURE CONDIT/ON;

c)| charge the cylinder with the same REFRIGERANT used in the REFRIGERATING SYSTEM under
the SOAKED TEMPERATURE CONDITION until it has the same pressure aSthe REFRIGERATING
SYSTEM in the SOAKED TEMPERATURE CONDITION;

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

e)| record the maximum pressure and use this valug,~as the test pressure for the
REFRIGERATING SYSTEM.

11.7.102.4 Calculation by using the ideal gas law

FUAMMABLE REFRIGERANTS are assumed to be ideal gases. Calculate the pressure at transpprt

and storage conditions by using the ideal gas.faw, based on the pressure and temperature|in

the SOAKED TEMPERATURE CONDITION.

11.7.103 Internal fluid leaks

Where, in a SINGLE FAULT CONDITION; fluid can leak within the equipment, this shall not causg a

HAZARD.

Fluid-containing parts meeting the construction requirements of IEC 60079-15:2010 can pe

asisumed not to leak. Other fluid-containing parts and seals shall be assumed to leak.

In|particular, leaked“FLAMMABLE LIQUID shall not come into contact with any ignition sources.

Equipment containing no spark-generating parts (see Annex EE) and where no surface

temperaturesexceeds ¢, — 100 K (see 9.5 a) and 11.7.101.7), where ¢, is the AUTO IGNITIDN

TE

Cd

MPERATURE of the liquid, is considered to meet this requirement.

nformity is checked by inspection, by performing the tests of 4.4.2.102 and 10.4.

12 Protection against radiation, including laser sources, and against sonic and

ultrasonic pressure

This clause of Part 1 is applicable except as follows:

12.

1 General

Replacement:

Replace the text with the following:
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The equipment shall provide protection against the effects of internally generated optical,
ultraviolet, ionizing and microwave radiation as well as laser sources, and sonic and

ult

rasonic pressure.

Conformity tests are carried out if the equipment is likely to cause such HAZARDS.

12

.2.1.3 Equipment not intended to emit radiation

Addition:

Ad

TH
ja

isq
thg

laboratories to reduce the amount of ionizing radiation to an acceptable level (see al

5.4
the
wh

NQ
ap

Cd

12

Ad

Ad

w
sh
ing
wi
SY|

13

Th

13.

d the following paragraph and Note 101 after the conformity statement:

e equipment intended for application to radioactive substances, for example chemicals in
keted reactor, or a plant, seed or insect treated with radioactive chemicals, shall

lated to provide protection against transmission of ionizing radiation, and the-operation
b equipment shall be strictly supervised to follow the rules and regulations for radiati

1.4.101). The RESPONSIBLE BODY or the OPERATOR shall apply the symbol"17 of Table 1 w|
b signature of the OPERATOR. The symbol shall at the minimum e 'in close proximity
ere the SPECIMEN is kept and easily visible for NORMAL USE.

TE 101 Examples of such equipment include the BATH, CIRCULATOR and climatic TEST CHAMBER for biologi
blications, etc.

nformity is checked by inspection.

.3 Optical radiation

dition:

d the following text after the first paragtaph:

here the exposure to hazardous radiation is inevitable for functional reasons, the equipme
all incorporate protective measures to limit exposure to a safe level. Equipme
orporating a lamp and lamp_systems that can produce hazardous effects shall be mark
h symbol 104 to warn of.dptical radiation, with symbol 13 to warn of a burn HAZARD, or w
mbol 14 to warning of other HAZARDS, as applicable.

is clause of Part 1 is applicable except as follows:

1 Poisonous and injurious gases and substances

Ad

Protection against liberated gases and substances, explosion and implosion

be
of

S50
th
to

cal

nt
nt
ed
th

dition:

Add a new sentence at the end of the first paragraph:

For example, the high temperature decomposition products of the oil HEAT TRANSFER MEDIUM.

13

.2.1 Components

Replacement:

Replace the title and text in 13.2.1 with the following:
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13

.2.1 Components of the equipment and materials being treated

If components liable to explode are not provided with a PRESSURE-RELIEF DEVICE, or if the
equipment is intended to treat materials in such a way that explosion or implosion can occur,
protection for the OPERATOR shall be incorporated with the equipment (see 7.7) or otherwise
personal protective measures shall be included in the OPERATOR instructions. PRESSURE-
RELIEF DEVICES shall be located so that a discharge will not cause HAZARD to the OPERATOR.
The construction shall be such that the PRESSURE-RELIEF DEVICE cannot be obstructed.

Addition:

Ad

13

A
OH

Cd
ca

13

TH
ag
mg¢
Cd

Lamps liable to explode or implode when vibrated, shaken, heated, cooled or thermal shock

oV,
sh
thq
sh

Cq

Ad

Ad

13.

Eg
tre

d the following new subclauses:

.2.101 Implosion of low air pressure equipment

OW air pressure TEST CHAMBER or vacuum oven shall be incorporated with protection for t
ERATOR and the surroundings against the effects of implosion.

se of doubt, by provoking an implosion.

.2.102 Explosion and implosion of lamps

e lamps or lamp systems shall be incorporated and\constructed to provide protecti
ainst explosion and implosion, whether for normal (operation or for maintenance, undg
pchanical and thermal stresses resulting from shaking, vibrating, thermal shocking over t
NTROLLED TEMPERATURE range, or unexpected contact with a cold liquid.

er the CONTROLLED TEMPERATURE range @nd, where a HAZARD could arise when rupture
all be protected with an explosion-proof transparent shield which is ACCESSIBLE only w|
p aid of a TOOL. If glass is used, it shall not be in contact with the surface of the lamps ang
all be subjected to the tests of 8.2, dnd meet the pass criteria of 8.1 of this document.

nformity is checked by inspection.
dition:
d the following new subclauses:

101 Biohazardous substances

uipment-that can be potentially infectious, whether from the SPECIMEN itself or as a result
atment with biohazardous agents or formulations, shall be prominently marked w

nformity is checked by inspection of the equipment and of the desigh information and,|i

he

er
he

ed
d,
th

it

of
th

SY|

mbol 103 of Table 1. At a minimum, the symbol shall be in close proximity to where t

he

S

ECVMENOT biohazardous—substance s keptandeasity visibte durimg NORMAC USE:

Symbol 103 shall be placed near any biohazardous area ACCESSIBLE during OPERATOR
maintenance and visible only during this maintenance.

Where applicable, symbol 103 shall also be attached to disposal bags or containers for
biologically hazardous materials removed from the equipment, and to any LIQUID CONNECTIONS
or exhaust openings where the liberation of biohazardous substances can occur during
NORMAL USE.

Equipment that can be hazardous due to the use of hazardous substances shall be marked
with an appropriate international symbol, or (if none is available) symbol 14 of Table 1.
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See also 5.4.3 c) for details of instructions relating to ventilation requirements.

19

NOTE Local, national or regional regulations concerning the collection or discharge of biohazardous material can
apply.

Conformity is checked by inspection.

13.102 Warning requirements related to chemical HAZARD

Equipment intended for chemical applications, such as BATHS, CIRCULATORS, SHAKERS, climatic

TEQT UHAI‘V‘;BERS all\‘.“I DG:t oplay \JUIIUD;\JII TEST CHAI‘V‘;BERS, Gllf.l.l VVh;Uh \,uu:d HIUOUIIt \JhUIII; al
HAZARDS to the OPERATOR and the environment, shall be marked with a symbol or text suitable
to|the chemical HAZARD. The symbol shall be in close proximity to where the SPECIMEN)is/kept
and easily visible during NORMAL USE. Where applicable, the symbol or text shall also pe
atlached to glassware such as flasks for shaking or immersion applications, 'APPLICATION
SY|STEMS such as jacketed reactors containing hazardous chemicals, or LIQUID)'€ONNECTIONS
anld exhaust openings where liberating of chemical contaminants can occut during NORMAL
USE.

Sge also 5.4.3 ¢) for details of instructions relating to ventilation requirements.

NQTE Examples of chemical HAZARDS presented by these types of equipment are salt mist, salt solutiops,
SPECIMENS treated with salt spray, pest insects, microorganisms or plants ‘treated with pesticides, radioactjve
substances and chemical mixtures.

Symbol 102 of Table 1 is used for warnings pertaining-to flammable materials. Symbols for
other chemical HAZARDS may be selected from ISO 7010, as follows:

a)| for explosive materials, W002:2011-05

b)| for radioactive materials, W003:2011-05

c)| for toxic materials, W016:2011-05

d)| for corrosive materials, W023:2011:05

e)| for oxidizing substances, W028:2011-05

f) | for other chemical HAZARDS,«0ther appropriate symbols from ISO 7010.

If there is no appropriate «symbol for the particular chemical HAZARD, symbol 14 of Tablg 1
shiall be used and additional explanations of the chemical HAZARD shall be included in the

dg

Cq

14 Components and subassemblies

Th

cumentation.

nformity is checked by inspection.

iscclatse of Part 1 is applicable except as follows:

14.3 Overtemperature protection devices

Replacement:

Replace the text by the following:

TEMPERATURE-LIMITING DEVICES and systems for overtemperature protection designed to

op

erate in SINGLE FAULT CONDITION shall meet all of the following requirements:

a) be constructed and tested to ensure reliable function. Devices of the capillary type shall
be so designed that the protection is kept complete in the event of leakage from the

capillary tube;
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b) be RATED to interrupt the maximum voltage and current of the circuit in which they are
employed,;

c) do not operate in NORMAL USE.

LiQuID LEVEL CUT OUTS used to protect against overtemperature shall meet the same
requirements as TEMPERATURE-LIMITING DEVICES and systems.

Conformity is checked by studying the operating principle of the device or system or by
fracturing the capillary tube and by performing adequate reliability tests with the equipment
operated in SINGLE FAULT CONDITION, Ensure that the capillary tube is not obstructed when it is
bding fractured.

THe number of operations is as follows:

1)| non-resetting devices are caused to operate once;

2)| non-self-resetting devices and systems, except thermal fuses, are,reset after each
operation and thus caused to operate 10 times;

3)| self-resetting devices are caused to operate 200 times.
NQTE Forced cooling and resting periods can be introduced to prevent damage(to,the equipment.

Dyring the test, resetting devices shall operate each time-the SINGLE FAULT CONDITION|is
applied and non-resetting devices shall operate once to provide the expected protection. After
the test, the resetting devices shall show no sign of damage which could prevent thgir
opleration in a further SINGLE FAULT CONDITION.

Addition:
Add the following new subclauses:

14.101 Components and subassemblies for REFRIGERATING SYSTEMS

Cgmponents 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 according to the
pressure RATING requirementsiof this document (see 11.7.2).

Canformity is checked by inspection or as specified in 11.7.2, as applicable.

14.102 Flexible-tubing and hose subjected to liquid pressure other than that of the
REFRIGERANT

Flexible tubing and hose subjected to the RATED PRESSURE of the equipment shall be |of
sufficient\mechanical strength.

THe\éonstruction and materials of the flexible tubing and hose, including fittings and thermal
insulation for subassemblies if any, shall withstand mechanical, chemical and thermal
stresses encountered for NORMAL USE.

Conformity is checked by the following tests and, in case of doubt, by tests repeated at RATED
PRESSURE and temperature:

The high pressure flexible tubing and hose for liquid circulating shall be subjected to a static
pressure test of four times the RATED PRESSURE at ambient temperature and under the
maximum CONTROLLED TEMPERATURE range of the intended application, whereby the test
pressure shall be reached between 15 s and 30 s after starting at zero pressure.

NOTE The PRESSURE-RELIEF DEVICE and/or alternative sensing devices can be rendered inoperative in this test.
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The flexible tubing and hose used for water supply, if any, shall be subjected to a static
pressure test of two times the maximum inlet pressure for 5 min at ambient temperature.

During the test there shall be no leakage or rupture.

15 Protection by interlocks

Th

is clause of Part 1 is applicable except as follows:

R4

R4

Int
ex
15

Cd

Ad

Ad

15.101 Mechanism of door and/or lock for WALK-IN EQUIPMENT

It

TH
po

unlocking and opening from withinythe equipment.

NG

eq
thi

NG

w
illy
lle

onle or more of the following settings ACCESSIBLE from outside:

1)

15'.1 General

placement:

place the text with the following:

erlocks used to protect OPERATORS from HAZARDS shall prevent an OPERATOR from bei

posed to the HAZARD before the HAZARD is removed and shall meet the) fequirements of 1§.
.3 and 15.101 to 15.104 as applicable.

nformity is checked by inspection and by performing all the relevant tests of this documer

dition:

d the following new subclauses:

hall be possible to escape from the WALK=IN EQUIPMENT at all times.

e door for WALK-IN EQUIPMENT shali'be so designed and constructed that its opening
ssible both from the outside and.from within the equipment, with the priority assigned to t

TE 1 A separate door or exitiindependent of the main entrance which is locked and opened from outside
lipment, when ACCESSIBLE only from within the equipment and when open to the outside, is considered to m
b requirement.

TE 2 Additional requirements for WALK-IN EQUIPMENT can apply in accordance with Annex BB.

hen the door .is closed and/or locked from within the equipment, there shall be
minated dndication in proximity to the controller outside the equipment, which reag
uipment jh operation, OPERATOR inside the room!" The indication shall be interlocked

the’maximum CONTROLLED TEMPERATURE not exceeding: +40 °C

~

is

he
et

s:
to

2)
3)
4)
5)

the minimum CONTROLLED TEMPERATURE not exceeding: —-30 °C
start the VENTILATOR or any other similar devices;
disable the initiation of vacuum pump or any evacuating system;

limit the number of lamps or the light emitting intensity in accordance with 12.3 and/or
warn the OPERATOR of the HAZARD and the necessity for protective eyewear if hazardous
optical radiation exists.

Conformity is checked by inspection of the documentation and in accordance with 15.2 and
15.3.
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15.102 Interlock between the CIRCULATING PUMP, agitator and heating, cooling,
MECHANICAL MOVEMENT and/or operation of the APPLICATION SYSTEM

The RESISTANCE-HEATING DEVICE and/or MOTOR-COMPRESSOR of the BATH and CIRCULATOR shall
be interlocked with the CIRCULATING PUMP, agitator and, where applicable, the APPLICATION
SYSTEM, if HAZARDS could arise due to one or more of the following:

— the CONTROLLED TEMPERATURE of the equipment deviates from its setting to some extent,
resulting in overheating or deep cooling of the SPECIMEN or APPLICATION SYSTEM;

— localized overheating or deep cooling of the liquid HEAT TRANSFER MEDIUM occurs as a
Tesult of the termination of the CIRCULCATING PUMP or agitator,

— | obstruction or leakage of the external liquid circulating occurs between the equipment and
the APPLICATION SYSTEM.

Dg¢pending on the related HAZARD, the RESISTANCE-HEATING DEVICE or the MOTOR4COMPRESSQR,
or|both, shall be de-energized if the CIRCULATING PUMP and/or agitator is interrupted and if the
CONTROLLED TEMPERATURE deviates from its setting to some extent, and the @peration of the
APPLICATION SYSTEM shall be controlled to prevent the developing of the HAZARD.

NQTE Whether the RESISTANCE-HEATING DEVICE or the MOTOR-COMPRESSOR aloney or both, are de-energized
depends on the related HAZARD. It is advantageous to provide the equipment with,means such that either or both of
thgse could be interlocked and available to the OPERATOR with additional instructions for the configuration of the
function.

Canformity is checked by inspection and by operatingsthe interlocks as specified in the
ddcumentation and in accordance with 15.2 and 15.3.

15.103 Interlock between CIRCULATING FAN, _door or lid and heating, cooling and/or
radiation, humidifying and MECHANICAL MOVEMENT

THe RESISTANCE-HEATING DEVICE and/or MOTOR-COMPRESSOR and, where applicable, the
ragiation, humidifying, MECHANICAL MOVEMENT, shall be interlocked with the CIRCULATING FAN if
HAZARDS could arise due to one or more\of the following:

— | the CONTROLLED TEMPERATURE of ‘'the equipment deviates from its setting to some extept,
resulting in overheating or deep cooling of the SPECIMEN;

— | where the RESISTANCE-HEATING DEVICE and/or EVAPORATOR are located, localizgd
overheating and/or degp-cooling occur(s) resulting from the termination of the CIRCULATING
FAN;

— | with the door op-lid*open, continuous heating and/or cooling, and humidifying can occur if
the settings deviate from the ambient temperature and humidity;

— | with the deoror lid open, the OPERATOR or the surroundings can be exposed to excessive
optical radiation or any other hazardous radiation;

— | with<the door or lid open, the OPERATOR can be exposed to mechanical HAZARD| if
MECHANICAL MOVEMENT continues.

Dt pclld;lly Ull thc IU:dth AALZARD, thc RESISTANUE=ACATING DEVIUE Ul thb‘ NMUTUR="UVCUNIFREOSOS R,
or both, shall be de-energized if the CIRCULATING FAN is interrupted and if the CONTROLLED
TEMPERATURE deviates from its setting to some extent. The CIRCULATING FAN shall be switched
off while or some time after the door or lid is opened, while the HUMIDIFIER, lamp or lamp
systems (see 12.3) and MECHANICAL MOVEMENT shall be terminated or reduced to a safe level
with the door or lid opened.

NOTE Whether the RESISTANCE-HEATING DEVICE or the MOTOR-COMPRESSOR alone or both are de-energized
depends on the related HAZARD. It is advantageous to provide the equipment with means that either or both of them
could be interlocked and available to the OPERATOR with additional instructions for the configuration of the function.

Conformity is checked by inspection and by operating the interlocks as specified in the
documentation and, in accordance with 15.2 and 15.3.
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15.104 Interlock between salt spray and cover of salt spray corrosion TEST CHAMBER

The mechanism of the cover for the salt spray corrosion TEST CHAMBER shall meet the
requirements specified in 11.4.101 of this document. The activation of the saturated
compressed-air for salt solution atomizing shall be interlocked by the mechanism of the cover.

Conformity is checked by inspection and by operating the interlocks as specified in the
documentation and in accordance with 15.2 and 15.3.

16HAZARDS restitingfromapplication
THis clause of Part 1 is applicable except as follows.

16.1 REASONABLY FORESEEABLE MISUSE

Replacement:
Replace the text as follows:

THe equipment shall comply with the requirements of this doeument during NORMAL USE,
in¢luding mistakes, lapses, slips or use of an equipment or system in a way not intended py
th¢ manufacturer, but which can result from readily predictable human behaviour. Such a¢ts
to[consider would include well-meant optimization or readilyavailable shortcuts.

Na HAZARD shall arise in NORMAL USE or SINGLE FAULT CONDITION, through readily available
adjustments, knobs, or other software-based or hardware-based controls are set in a way not
infended, or not described in the instructions.

Reckless use, unqualified use or use outside the specifications set by the manufacturer is not
considered as part of this document. Similarly, intended acts or intended omissions of an act
byl the OPERATOR of the 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
dogcument.

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

c

Addition:
Add the following new subclause:

16.101-<Slip HAZARD

FQr\WALK-IN EQUIPMENT (see Annex BB), where the ground or floor can be slippery when wet
or icy, the equipment shall be designed and constructed in such a way as to minimize the RISK
of slipping. Where a slip HAZARD remains, appropriate means including personal protective
measures which enable the OPERATOR to maintain their stability and safety shall be provided
(for example handholds that are fixed relative to the OPERATOR) and the equipment shall be
permanently marked with symbol 105 of Table 1, warning of slippery surface and against the
HAZARD of falling. The symbol shall be placed on the door or on the inside wall of the
equipment, where it is clearly visible for the OPERATOR during NORMAL USE.

Conformity is checked by inspection.
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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 K
(normative)

Insulation requirements not covered by 6.7

K.1.3 Solid insulation for MAINS CIRCUITS
K.1.3.1 General

Addition:

Add the following paragraph after Note 1:

If | the performance of the equipment requires the use of a hygroscopic” insulated
RESISTANCE-HEATING DEVICE, it is permissible for equipment to require a period of operation|to
dry out the insulation before meeting the requirements of 6.3.1 and 6.8.3)provided that the
OHERATOR is made aware of this (see 5.4.3.101).

Addition:

Add the following paragraph after the conformity statement:

-

If B DRYING-OUT is specified, conformity is checked by perferming the DRYING-OUT specified|in

the OPERATOR manual (see 5.4.3.101) before conducting.the tests of a) and b) above.
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Annex L
(informative)

Index of defined terms
Addition:

Add the following terms:

Tdrm Definition
A(;C RAN G *xr v v s s s s e e e e s 3 5104
ACQTIVE COOLING CONTROL RANGE *# - rrrrr s ey 3 5104
APIPLICATION SYSTEM =rrrrrrrmrmrrrrrmmmmrs sl 32125
AUTO IGNITION TEMPERATURE =r-xrrsssrrrrrrmam e nenne s s 3 5107
2y 11 IR R ) R R 3 1 101
BAITH TANK frrr s rrr s sttt g 32113
CASCADE SYSTEIM rrrrrrrmrrrrrmmmmmre s s s s a e s TR b e 3 2103
CIRCULATING FAN rrrrrrrmmrrrrrmamr el 32111
CIRCULATING PUMP srrrrrrrrr s i e s aes 32110
CIHRCULATOR *rrrrrrrrrr s s B aes 3 1 102
CAOMBINED TEST CHAMBER =rrrsssrrrrrrrmmmrrrrrennnnee et aes 31104
CONDENSER "----rrrrrrmmmmrmrrrmmmnnr e D e 3 2105
CONDENSING UN T rrrrrrrm e e s e e g i et s s st s s a st aaas 3 2106
CONTROLLED TEMPERATURE ** = - -t s s s s st e e e s r sttt aaas 3 51 14
DRYING=OUT - - = v s r e rmmrremeen e e e e e e L et ekttt e ettt e et en et 3.1.108
EVIAPORATOR rrrrrrmrmmrrrrmmmmmneeeeeeea e 3 2107
EXPLOSIVE GAS ATMOSPHERE “ 55 x s qfm s s s st sttty 3 5109
S {=l =10 ]| Vi BRI R R P PR 35106
FLAMMABLE LIQUID == v xm s rofor e e e e e e e e 32120
FLAMMABLE REFRIGERANT 5= rrrrrrmm s e s se et ettt ettt ettt sttt s s st a st e s a e annes 32123
FLIASH P OINT vt r s rs e e e e e e e e ettt st a s 3 5105
HEAT TRANSFERUMEDIUM *5x s s s s s s st e sttt sttt s a sttty 32121
HIGH-PRE S SINRE SIDE =+ ++c et s ertnssetauns ettt sttt e sttt tatttatsaatiasaans 3.2.108
T8 YTl = = R R T PR R 3 21 12
INGUBATOR * 555t r v s s s s ettt s sttt a sttt s st s s s 31105
LIQUID CONNECTION o T T 32114
LIQUID LEVEL CUT OUT »rrr s re s s s sttt e e e e a sttt aas 321 17
LOW-PRESSURE SIDE =+t r et reertresstanteantmuttatattttet sttt ttiatattaatttaaiareiais 3.2.109
LOWER EXPLOSIVE LIMIT s et s s s s s s s s s ettt ettt e st s s st a sttt s st aaaas 32108
MAXIMUM ALLOWABLE PRESSURIE “rrrrrsrrrrrrsmsamrme ettt st aaas 35102
MECHANICAL MOVEMENT =rrrrrrmmrrrssssa e st ettt et sttt s sttt st s st a e aans 35111
MOTOR-COMPRESSOR “#*xr e rreerteesstanaanet ittt taiaatts 3.2.104
MOVEMENT AMPLITUDE 5 rrrr s rs sttt ettt sttt et aaaas 351 13
MOVEMENT FREQUENGQCY # s rerer ettt nas 351 12

PRESSURE-LIMITING DEVICE == rrrrrsrmrrrrrsaan ettt ettt ettt s a st s s aannns 32118
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PRESSURE-RELIEF DEVICE =+ crrrrrreremtmnetmtaettte ettt atee e e et eae et ae e 3.2.119
= 3.5.102
RATED PRESSURE ¢ c e rrrremmrmmmmmmmmmettee ettt ettt e et e e et eae et eae e aeenees 3.5.103
REFRIGERANT # -+« +rce e e nsrnrmmnenetene ettt ettt e e e et e et e e e et et e e et e e e et e e e eae e eaeae s 3.2.122
REFRIGERATING SYSTEM =+ v xrrrrrrrremmmnemmtee ettt ettt e e e e et e et et ee e e 3.2.102
RESISTANCE-HEATING DEVICE « v+ e e reernrmmmmnmmmeetee ettt ateeae e 3.2.101
SATURATED-VAPOUR PRESSURE (Of REFRIGERANT) -+ srrssrssssmnnssssssssessiiiiiieeeeeee 3.5.101
SHAKER 31.106
SOAKED TEMPERATURE CONDITION =+ «e s esrnreuemetmnee ettt ateeatene e ateeaeanee e s 3'5 110
PN [to 1 |1 N E R G 3.0.124
PN 1o T RSP s S 3.1.109
TEIST CHAMBER -« e rreremsmnemenetatee et ate e atee e ateneaeeneeeteneieenenepne anenienes 3.1.103
TEMPERATURE-LIMITING DEVICE -+« e s esreesrsmtanetmaumeeateeaneneneeneneaee e tereneaeanennes 3.0.116
Y= NR R I Ko ) RS 3.0.115
WALK=IN EQUIPMENT #+ ¢+ e veerenrsennmnmnenanneenenanneenenesneeneneeee T, 3.1.107
Addition:

Add the following new annexes:
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Annex AA
(informative)

Useful symbols

IEC 61010-2-012:2019 © |IEC 2019

The symbols in Table AA.1 are useful for identification and documentation related to the safe
operation of the equipment. These symbols may be used as specified in 5.1.5.101, 5.1.5.103,
5.4.101, 5.4.102, 7.3.5.1, 7.3.101, 10.1, 12.3, 13.101, 13.102 and 16.101.

Table AA.1 — Useful symbols

Number

Symbol

Reference

Description

1p7

Use with a refrigerating BATH and CIRCULATOR with 4
liquid CIRCULATING PUMP and LIQUID GONNECTIONS fo
external circulating.

LIQUID CONNECTION for a CIRCULATING PUMP outlet of
the liquid HEAT TRANSFER'MEDIUM (coolant only) in
refrigerating CIRCULATORS.

The minimum CONTROLLED TEMPERATURE of the liqu
can be accompanied with the symbol if it is lower
than -30 °C, The maximum exit pressure can also H
marked if it\i§ higher than 0,03 MPa or 0,02 MPa
with a flow rate of more than 10 I/min.

[}

[¢)

LiQuip CONNECTION for return of the liquid HEAT
TRANSFER MEDIUM (coolant only) in refrigerating
CIRCULATORS.

For an enclosed CIRCULATOR or CIRCULATOR
equipped with suction CIRCULATING PUMP, and when
the suction pressure is greater than 0,02 MPa, the
minimum suction pressure can be marked in
association with the symbol.

Use with refrigerating and heating BATH and
CIRCULATOR with a liquid CIRCULATING PUMP and
LIQUID CONNECTIONS for external circulating.

LIQUID CONNECTION for a CIRCULATING PUMP outlet of
the liquid HEAT TRANSFER MEDIUM (both heating and
cooling) in refrigerating and heating CIRCULATORS.

The maximum and/or minimum CONTROLLED
TEMPERATURE(S) of the liquid can be accompanied
with the symbol if they are higher than +60 °C and/d
lower than —30 °C. The maximum exit pressure can
also be marked if it is higher than 0,03 MPa or
0,02 MPa with a flow rate of more than 10 I/min.

=

LiQuID CONNECTION for return of the liquid HEAT

TRANSFER MEDIUM (both heating and cooling) in

D QO O QO

refrigerating and heating CIRCULATORS.

For an enclosed CIRCULATOR or CIRCULATOR
equipped with a suction pump and when the suction
pressure is greater than 0,02 MPa, the minimum
suction pressure can be marked in association with
the symbol.

113

TJ

ISO 7000-0794 (2004-01)

Input or entrance, for example, LIQUID CONNECTIONS
for a water-cooled CONDENSER, water supply, salt
solution, and connections for a steam source,
compressed air, etc.

The MAXIMUM ALLOWABLE PRESSURE (PS) in pascal,
and the maximum and/or minimum temperatures in
centigrade, can be accompanied with the symbol
where applicable.



https://iecnorm.com/api/?name=55c2799e41cb959c95f681545d7bdc42

IEC 61010-2-012:2019 © |IEC 2019

- 71 -

and MOVEMENT AMPLITUDE may be accompanied with
the symbol where applicable.

Number Symbol Reference Description
114 . | ISO 7000-0795 (2004-01) Output or exit, for example, LIQUID CONNECTION for
% water-cooled CONDENSER and connection for vacuum
_l source, etc.

115 O IEC 60417-5595 (2002-10) Condensate collector

116 ? ISO 7000-0028 (2004-01) Filling device

M7 I\ ISO 7000-0029 (2004-01) Draining device

|'s

118 ISO 7000-0030 (2004-01) Overflow device

119 c VENTILATOR

10 ISO 7000-1604 (2004-01) Intake air

1p1 ISO 7000-1605 (2004-01) Exhaust gas

1p2 Orbital movement, maximum MOVEMENT FREQUENCY
and MOVEMENT AMPLITUDE can be accompanied with

U the symbol where applicable.
13 Reciprocating movement, maximum MOVEMENT
; FREQUENCY and MOVEMENT AMPLITUDE can be

accompanied with the symbol where applicable.

14 Hand and wrist movement, maximum MOVEMENT
FREQUENCY and MOVEMENT AMPLITUDE can be
accompanied with the symbol where applicable.

125 Vortex movement, maximum MOVEMENT FREQUENCY
can be accompanied with the symbol where
applicable.

—
126 M Rocking movement, maximum MOVEMENT FREQUENCY
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Number

Symbol

Reference

Description

127

N

Rotating movement, maximum MOVEMENT
FREQUENCY and MOVEMENT AMPLITUDE can be
accompanied with the symbol where applicable.

a8 These symbols are created based on ISO 7000-0880 (1989) for circulating equipment with coolant pump.
The big circle in connection with the coolant pump (ISO 7000-0355 (2004-01)) is cut into two parts, with one
representing the outlet and the other the return of the liquid. An arrow is added to make it clear for
identification of the liquid outlet or return.

90°.

These symbols are created based on symbols 107, 108 and 109, by removing the symbol tor coolifg
(1SO 7000-0027 (2004-01)).

¢] This symbol is created by combining the symbol for intake air (ISO 7000-1604 (2004-01)) andvthat f
exhaust gas (1ISO 7000-1605 (2004-01)). To prevent any confusion, the combination is turned at(an angle

- =
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Annex BB
(informative)

Protection of people who are inside WALK-IN EQUIPMENT

BB.1 General

In

Bl

Ad
IN

1)

2)

3)

4)

5)
6)

order to minimize the HAZARD for people who get locked in WALK-IN EQUIPMENT with extreme

spension of particles or aerosols, as well as excessive optical radiation, measures
scribed in Clauses BB.2 and BB.3 should be taken. Care should be taken to ensuresjthat
rsonnel is locked in WALK-IN EQUIPMENT at the end of the working day. Annex BByis" limit
WALK-IN EQUIPMENT operating at CONTROLLED TEMPERATURES below zero or over.36°C.

8.2 Emergency switch or signal

cording to the operating conditions, the following devices should beprovided with the wAL
EQUIPMENT:

alarm switch operated by illuminated push buttons near_the floor or by chains hangi
near the floor, installed in a suitable place in the equipment, the operation of whi
initiates an audible signal and a visual signal, in a place\where the permanent presence
a person is guaranteed. It should not be possible to-stop this signal except by means o
specific operation;

signal devices connected to an electric circuit’with a voltage of at least 12 V. Batteries
this purpose should have an operating time of at least 10 h and be connected to a MAI
supplied automatic charging device. If aktransformer is used, it should be supplied w
current from a different circuit to the_one used for other equipment inside the WALK
EQUIPMENT. Furthermore, the device*should be of such design that it does not cease
function due to corrosion, frost or the formation of ice on contact surfaces;

equipment so that the lightingturned on by means of the inside switch cannot be turn
off by means of the outside-switch;

plug switch or othersystems giving the same result for the CIRCULATING FANS locat
inside the WALK-IN EQUIPMENT in series with the switches located on the outside so that t
fans turned off by.means of the inside switch cannot be turned on by means of the outsi
switch;

light switches having permanently illuminated buttons;

in the event of failure of the lighting, independent lighting or other approved means
indicating the routes towards the door which is intended to open from the inside (and
alarm. switch);

ng
ch
of

or
NS
th
HIN
to

light switch inside the WALK-IN EQUIPMENT in parallel with light switches located outside this

ed

ed
he
de

of
or

7)

permanent emergency lighting system.

BB.3 WALK-IN EQUIPMENT with a controlled atmosphere

In WALK-IN EQUIPMENT with a controlled atmosphere (equipment with an atmosphere in which
the concentration of oxygen, carbon dioxide and nitrogen are different from those in normal
air), the following additional requirements apply:

1) warning that a self-contained breathing apparatus shall be worn when entering this WALK-

IN EQUIPMENT;
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warning that if WALK-IN EQUIPMENT with a controlled atmosphere is entered, another person
shall remain outside the room and in visual contact with those inside through an access
door (hatch). The person outside shall also have a self-contained breathing apparatus at
their disposal in case they should have to enter the equipment in order to rescue the
person inside in an emergency;

doors, hatches and other appliances giving access to the WALK-IN EQUIPMENT shall be
provided with a written warning notice against low oxygen level in the equipment.
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Annex CC
(informative)

Safety requirements for components and piping

CC.1 Overview

The applicable component requirements for sealed system components and the associated
DN ealremionsdenendina—onthe—olassifioationoithe

[P E—8 FEC—C

pressure vessels in question.

Fgr Europe, the sealed system components can be considered pressure uessels |in
accordance with the Pressure Equipment Directive (PED) 2014/68/EU depending on the
classification in Tables CC.1 and CC.2. If the components or piping are classified as| a
category Il or higher pressure vessel according to the PED then the'requirements |of
Ti‘ble CC.3 apply including the use of a Notified Body according to the PED. Table CC.4 s¢ts
out the minimum wall thickness for copper and steel tubing.

Fgr USA and Canada, the component requirements of Clause CC.2 apply.
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Table CC.1 — Parameters of pressure vessels according to EN 14276-1

Fluid Nature PS (bar) @ V(L) PS x V (bar x L) Category/Article
if and and and and then
<0,5 - - Not subjected to PED P
<A1 - Art. 4.3 °¢
<25 .43°¢
> 0,5 and < 200 At 4.3
] >25and £50 |
>
> 50 and < 200 Il
Gds
>200and <1000 (<1 - 1"
> 200 and i
<1000 > 1 <1000
oup 1 > 1000 \%
> 1000 - - \%
<0,5 - - Not\subjected to PED[°
<1 - Art. 4.3 ¢
> 0,5 and < 500
< 200 Art. 4.3 °¢
Liquid 9 > 0,5and < 10 I
> 1 > 200
> 10 and < 500 I
> 500 <1 — I
> 500 > 1 = I
<0,5 - - Not subjected to PED[°
<1 - Art. 4.3 °¢
<50 Art. 4.3 °¢
>0,5and <1000 > 50 and < 200 |
> 1 > 200 and I
<1000
Gas
<1 - 1"
> 1 000.and 1 000 and
>
<3000 an Il
<3000
oup 2 >.0,5and < 4 .1 > 1000 1"
>4 > 3 000 \%
>3 000 - - \%
<0,5 - - Not subjected to PED[°
>0,5and <10 - - Art. 4.3°¢
> 10 and < 1 000 <10 - Art. 4.3 °¢
Liquid ¢ > 10 and <1 000 > 10 <10 000 Art. 4.3 °¢
> 10 and < 500 - > 10 000 I
> 1000 <10 - I
> 500 >10 > 10 000 I

1 bar = 0,1 Mpa.
PED = Pressure Equipment Directive.
Art. 4.3 = reference to Article 4.3 of the Pressure Equipment Directive.

Liquids are considered to be fluids having a vapour pressure of not more than 0,5 bar above the normal
atmospheric pressure (1 013 mbar).
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Table CC.2 — Parameters of piping according to EN 14276-2

Fluid Nature PS (bar) @ DN PS x DN (bar) 2 Category/Article
if and and and and then
<0,5 - - Not subjected to PED
<25 - Art. 4.3 °¢
> 25 and < 100 <1000 |
Gas
>0,5 > 1000 and
100 C'.:".d < 250 ”
<3500
> 350 >3 500 1
Qroup 1 -
<05 - - Not subjected’to PED §
<25 - Art. 4.3
>0,5
- <2000 Art, 4.3°
Liquid @
>0,5and <10 - |
> 2000
> 10 and < 500 I
> 25
> 500 - 1
<05 - - Not subjected to PED §
<32 - Art. 4.3 °¢
- <1000 Art. 4.3°¢
> 1000 and
Gas > 32 and < 100 [
>0,5 < 3500
>3 500 and
> 100 and' < 250 I
<5000
Qroup 2
P > 260 > 5000 N
<0,5 - - Not subjected to PED §
>0,5and (10 - - Art. 4.3 °¢
- - <5000 Art. 4.3°¢
Liquid d
- <200 - Art. 4.3°¢
> 10 and < 500 > 5000 |
> 200
> 500 - I
a8l 1 bar=0,1 Mpa.
bl PED = Préssure Equipment Directive.
¢] Art. 4:3v= reference to Article 4.3 of the Pressure Equipment Directive.
4] FKiquids are considered to be fluids having a vapour pressure of not more than 0,5 bar above the normal
atmospheric pressure (1 013 mbar).



https://iecnorm.com/api/?name=55c2799e41cb959c95f681545d7bdc42

Table CC.3 — Components
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and piping requirements

Components

Related standards and requirements

Heat exchangers:
— pipe coil without air (tube in tube)
— multi-tubular (shell and tubes)

EN 14276-1 or EN 13445 if applicable combined with
11.7.2 of this document

Plate heat exchangers

EN 14276-1 or EN 13445 if applicable combined with
11.7.2 of this document

Headers and coils with air as secondary fluid

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

Receiver/accumulator/economizer

EN 14276-1 or EN 13445 if applicable combined with

11.7.2 of this document

Qil separator

EN 14276-1 or EN 13445 if applicable combined with
11.7.2 of this document

Dyrier EN 14276-1 or EN 13445 if applicable combined with
11.7.2 of this document

Fjlter EN 14276-1 or EN 13445 if applicablecombined with
11.7.2 of this document

Muffler EN 14276-1 or EN 13445 if applicable combined with
11.7.2 of this document

Hermetic positive displacement compressor IEC 60335-2-34 or EN 12693

Semi-hermetic positive displacement compressor IEC 60335-2-34 or EN 12693

Qpen positive displacement compressor EN 12693

Non-positive displacement compressor EN 14276-1 or EN(#3445 if applicable combined with

IEC 60204-1

Plump EN 809 combimed with IEC 60204-1, and combined

deneral requirements with a production leak tightness test based on

Additional requirements for pumps in REFRIGERATING ?U|dagc1e1f6c1>m fEt’r\: 1279 and t?e marking requirement

S[ysTEMs and heat pumps with R717 rom & of this documen

Pliping EN)14276-2 or EN 13480

Plping joints EN 14276-2 combined with a production leak tightnesp

Permanent joints test based on guidance from EN 1779 and an

Dletachable joints evaluation of the suitability of the joint for the pipe,
piping material, pressure, temperature and fluid

Flexible piping EN 1736

Vialves EN 12284

Slafety valve EN 13136 and ISO 4126-1 combined with a productiop

leak tightness test based on guidance from EN 1779

Slafety switching devices for limiting the pressure EN 12263 combined with a production leak tightness
test based on guidance from EN 1779

Idolating valves EN 12284

Hand operated valves EN 12284

Vlalves with seal cap EN 12284

Blursting disc ISO 4126-2 and EN 13136 combined with a productiop
leak tightness test based on guidance from
EN 1779:1999

Fusible plug EN 13136 combined with a production leak tightness

test based on guidance from EN 1779:1999 and
marked with the melting temperature and working
pressure of the fusible material.

-

quid Jevel indicators

EN 12178 combined with a production leak tightness
test based on quidance from FN 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 REFRIGERANTS
for uses where strength is a factor. Brazing alloys
shall only be used when their compatibility with
REFRIGERANTS and lubricants has been proven by test
or experience

Welding materials

EN 14276-2
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CC.2 Component and subassembly requirements for switches and controls
used in REFRIGERATING SYSTEMS for North America

The minimum rating for the number of operations for switches and

REFRIGERATING SYSTEM shall be as follows:

controls used in a

a) quick freeze switches 300
b) manual and semi-automatic defrost switches 300
c) door switches 50 000
d)| on/off switches 3P0
e)| thermostats which control MOTOR-COMPRESSORS 100 0p0
f) | temperature limiters which control defrosting heaters 100 OpO
g)| MOTOR-COMPRESSOR starting relays 100 0pO
h)| self-resetting thermal motor-protector for MOTOR-COMPRESSORS 2 0po
NOTE 2 000 or the number of operations during the 15-day locked rotor test, whichever is the greater.
i) | non-self resetting thermal motor-protector for MOTOR-COMPRESSORS 50
j) | other automatic thermal motor-protectors except for fan motors 2 0po
k)| other manual reset thermal motor-protectors 30
[) | interlock devices 100 0pO
Table CC.4 — Minimum wall thicknessfor copper and steel tubing
Copper
Protected within
Outside diameter refrigerator Unprotected Steel
inches (mm) inches (mm) 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 (25,40) 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[4 (31,75) 0,050 5 (1,283) 0,050 5 (1,283) 0,046 (1,168)
T-378 (34,93) U,050 5 (T.283) 0,050 5 (T,283) = =
1-1/2 (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) - -
The nominal wall thickness of the tubing will have to be greater than the thickness indicated to maintain the
minimum wall thickness.
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Annex DD
(informative)

Equipment containing FLAMMABLE REFRIGERANTS —
Information and marking requirements

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

19

N
uti
brg

TE—Forthe—US;—additiormat—Tmarkimg—amd—mformratiomat-Teguirerments—exist—for Tefrigeratimg—equiprertt—wi
ize FLAMMABLE REFRIGERANTS. The source document reference, UL 471, Annex SB6 (SB6), is included
ckets at the end of each subclause.

DD.1.1 Marking

W

hen a FLAMMABLE REFRIGERANT is used, the markings as outlined in DD.1.2|t6 DD.1.5,

equivalent shall

a)
b)

DI

be in letters no less than 6,4 mm (1/4 inch) high;

be permanently marked on the refrigerating equipment in the indicated locations (SB6.1.1

revised, November 17, 2014).

D.1.2 OPERATOR markings

ich
in

or

"DIANGER - Risk Of Fire Or Explosion. FLAMMABLE. REFRIGERANT Used. Do Not Upge
Mechanical Devices To Defrost Refrigerating Equipment. Do Not Puncture REFRIGERA
Tybing".

THis marking shall be provided on or near any:.EVAPORATORS that can be contacted by t

OH

ERATOR (SB6.1.2 revised, June 28, 2013).

DID.1.3 Service markings

Fao
m
n

a)

b)

(S

r self-contained refrigerating equipment, the following markings shall be located near t
chine compartment. For a remote CONDENSING UNIT, the following markings shall be locat
ar the inter-connecting REFRIGERANT tubing connections and the nameplate:

"DANGER - Risk Of(Fire Or Explosion. FLAMMABLE REFRIGERANT Used. To Be Repair|
Only By Trained Service Personnel. Do Not Puncture REFRIGERANT Tubing".

"CAUTION - Risk Of Fire Or Explosion. FLAMMABLE REFRIGERANT Used. Consult Rep

he
ed

ed

air

Manual/Owner's Guide Before Attempting To Install or Service This Equipment. All Safety

Precautions\Must be Followed".

B6.1.3.revised, November 30, 2012)

D[l).1.4 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.

DD.1.5 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.
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DD.1.6 Accessing the REFRIGERANT circuit

Refrigeration tubing or other devices through which the REFRIGERANT is intended to be
serviced shall be painted, coloured, or labelled red, Pantone® Matching System (PMS)
No. 185. This colour shall be present at all places where service puncturing or otherwise
creating an opening in the REFRIGERANT circuit might be expected. In the case of a process
tube on a MOTOR-COMPRESSOR, the colour mark shall extend at least 2,5 cm (1 inch) from the
MOTOR-COMPRESSOR (SB6.1.6 revised, November 17, 2014).

DD.1.7 Symbol for warning of flammable materials

THe marking in item DD.1.3 a) shall also contain Symbol 102 of Table 1 for warning |of
flfmmable materials.

THe colour and format of the symbol shall be exactly the same as shown. The perpendicular
helight of the triangle shall be at least 15 mm (9/16 in) (SB6.1.7 revised, June 28,,2013).

DIP.1.8 Equipment containing a remote CONDENSING UNIT

Fdr equipment containing a remote CONDENSING UNIT, the following.marking shall be located
nelar the tubing intended for the connection of the field supplied REFRIGERANT tubing:
"CIAUTION — This equipment is intended for use with FLAMMABLE REFRIGERANT. Install|in
acicordance with the FLAMMABLE REFRIGERANT requirements specified in the ASHRAE 15",

DID.1.9 Refrigerating equipment intended for laboratory use

Refrigerating equipment intended for laboratory use that contains an A3 REFRIGERANT shall pe
marked:

"This unit is intended for use in commercial,, industrial, or institutional occupancies as definpd
in the Safety Standard for Refrigeration Systems, ASHRAE 15",

(SB6.1.9 added, November 30, 2012)

DD.2 Installation and operating instructions

DP.2.1 Handling and moving
Ingtallation and _operating instructions shall be provided with cautionary statements

concerning the hahdling, moving, and use of the refrigerating equipment to avoid either
dgmaging thesREFRIGERANT tubing or increasing the RISK of a leak.

DID.2.2 .Packaging markings

THelshipping carton of a refrigerating equipment that employs a FLAMMABLE REFRIGERANT shlall

Il ol
b IMTarncu.

"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
(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 be
replaced with like components and that servicing shall be done by manufacturer-authorised
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personnel, so as to minimize the RISK of possible ignition due to incorrect parts or improper
service.

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

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

a) Information for spaces where pipes containing FLAMMABLE REFRIGERANT are allowed,
including statements that (1) the pipework shall be protected from physical damage, and

PR LI A 4

b)| The minimum necessary room volume per REFRIGERATING SYSTEM charge allowed. Sge
Table SB6.1. This may be in the form of a table indicating minimum room volume per
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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Annex EE
(normative)

Non-sparking "n" electrical device

The numbering of the following clauses and subclauses corresponds to the clause and

Su

bclause numbers of IEC 60079-15:2010. The following clauses and subclauses

IEC 60079-15:2010 are applicable except as modified hereafter.

of

11

TH
su

19

TH
as

19.

R4

Se
thq
re
en

19
R4

Th

2(

Th

Supplementary requirements for non-sparking luminaires

is clause of IEC 60079-15:2010 is applicable, with the exception of theOfollowi
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.

Supplementary requirements for sealed devices producingarcs, sparks or
hot surfaces

is clause of IEC 60079-15:2010 is applicable, except for 19.1 afhd 19.6, which are replac
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 type tests described in22.5 shall be performed where relevant.

Supplementary requirements for restricted-breathing enclosures protectir
equipment_producing arcs, sparks or hot surfaces

is clausg~of IEC 60079-15:2010 is applicable.

nt,
all
of

19
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EN 378-1:2008, Refrigerating systems and heat pumps - Safety and environmen
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

REGLES DE SECURITE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION ET DE LABORATOIRE -

Partie 2-012: Exigences particuliéres pour les appareils

—d'essars ctimatiques—etd'environnmement,etautresappareits——

de conditionnement de température

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale- dé normalisat
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de [1EC). L'IEC a p
objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domairn
de I'électricité et de I'électronique. A cet effet, I''EC — entre autres activités — publie des*Normes internationa
des Spécifications techniques, des Rapports techniques, des Spécifications accessiblés au public (PAS) et g
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confieée)a des comités d'études, 4
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisatig
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent également 4
travaux. L'IEC collabore étroitement avec I'Organisation Internationale\(de Normalisation (ISO), selon g
conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'lEC concernant les questiohs\techniques représentent, dans la mes
du possible, un accord international sur les sujets étudiés, étant.donné que les Comités nationaux de I'l
intéressés sont représentés dans chaque comité d'études.

Les Publications de I'lEC se présentent sous la forme dé hecommandations internationales et sont agréd
comme telles par les Comités nationaux de I'lEC. Tous les” efforts raisonnables sont entrepris afin que I'l
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable
I'éventuelle mauvaise utilisation ou interprétation quisen‘est faite par un quelconque utilisateur final.

Dans le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tout¢g
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationa
et régionales. Toutes divergences entre tQutes Publications de I'lEC et toutes publications nationales
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépenda
fournissent des services d'évaluatién de conformité et, dans certains secteurs, accédent aux marques
conformité de I'lEC. L'IEC n'est tesponsable d'aucun des services effectués par les organismes de certificat
indépendants.

Tous les utilisateurs doivent slassurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatair
y compris ses experts\particuliers et les membres de ses comités d'études et des Comités nationaux de I'lH
pour tout préjudice ‘causé en cas de dommages corporels et matériels, ou de tout autre dommage de queld
nature que ce soit,) directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et
dépenses découlant de la publication ou de l'utilisation de cette Publication de I'lEC ou de toute au
Publication/deV'IEC, ou au crédit qui lui est accordé.

L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicatig
référeficees est obligatoire pour une application correcte de la présente publication.

L'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fg
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I'objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drg

its

de brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61010-2-012 a été établie par le comité d'études 66 de I'lEC:
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.

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 la I'édition
précédente:
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a)
b)

c)
d)

e)

alignement sur les modifications introduites par 'Amendement 1 de I'lEC 61010-1:2010;
modifications relatives a I'utilisation de petites capitales uniquement pour les termes
définis;

clarifications concernant les essais de refroidissement au 4.4.2.10;

exigences relatives a la protection contre les surtempératures au 10.101, comprenant la
suppression de la seconde partie de b) et c);

modifications relatives a I'emploi exact des termes "température", "température de

fonctionnement", "température de service", "température d'application", "température
ambiante" aux 35104 35105 431 432 542 821 822 11721012,
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11.7.2.101.3, 13.2.102, 14.102, 15.101, 15.102, 15.103, a !'Introduction et a d'autres
nombreux endroits. Pour des besoins de clarification, la définition du 35,114,
TEMPERATURE REGULEE est ajoutée.

texte de cette Norme internationale est issu des documents suivants:
FDIS Rapport de vote
66/687/FDIS 66/688/RVD

rapport de vote indiqué dans le tableau ci-dessus donne toutejinformation sur le vote aygnt
outi a I'approbation de cette Norme internationale.

document a été rédigée selon les Directives ISO/IEC, Partie 2.

e liste de toutes les parties de la série IEC 610105 publiées sous le titre général, Regles pe
curité pour appareils électriques de mesurage, de régulation et de laboratoire, peut éfre
nsultée sur le site web de I'lEC.

EC 61010-2-012 doit étre utilisée conjointement avec la derniére édition de I'lEC 6101011.
e a été établie sur la base de la troisiéme édition (2010) et de son Amendement 1 (2016),
aprés dénommée la Partie 1.

présente Partie 2-012 complete ou modifie les articles correspondants de I'lEC 61010-1 de
con a la transformer en nerme IEC: Exigences particulieres pour les appareils d'essais
matiques et d'environnement, et autres appareils de conditionnement de température.

rsqu'un paragraphesparticulier de la Partie 1 n'est pas mentionné dans la présente
rtie 2-012, ce paragraphe est applicable pour autant qu'il soit raisonnable. Lorsque |[la
bsente Partie 2-012 spécifie "addition", "modification", "remplacement" ou "suppression"| il
nvient d'adapter en conséquence l'exigence, la modalité d'essai ou la note correspondarnte
la Partielt.

ns, la présente norme:

1)

2)

tes—caractéres—d'imprimeriestivantssontutitisés:
— exigences et définitions: caractéres romains;
— NOTES: petits caractéres romains;

— conformité et essais: caracteres italiques;

— termes définis a I'Article 3 et utilisés dans toute cette norme: PETITES CAPITALES
ROMAINES.

les paragraphes, figures, tableaux et notes qui viennent en supplément de ceux de la
Partie 1 sont numérotés a partir de 101. Les annexes supplémentaires sont identifiées par
des lettres a partir de AA.
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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''EC 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.

IMPORTANT - Le logo "colour inside" qui se trouve sur la page de couverture.de cetfe
puyblication indique qu'elle contient des couleurs qui sont considérées comme¢-utiles |a
urje bonne compréhension de son contenu. Les utilisateurs devraient, par-conséquenit
imprimer cette publication en utilisant une imprimante couleur.
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INTRODUCTION

La présente Partie 2-012, la Partie 2-010 et la Partie 2-011 pris ensemble, couvrent les
DANGERS spécifiques associés a I'échauffement et au refroidissement des matiéres par des
appareils, et sont organisés comme suit:
IEC 61010-2-010 C‘quvre spécifiqguement les DANGERS associés aux appareils comportant des systémes
d'échauffement.
Couvre spécifiquement les DANGERS associés aux appareils comportant des SYSTEMES
IEC 61010-2-011 | 2/ 5oRiFIQUES.
Couvre spécifiquement les DANGERS associés aux appareils comportant a la fois des
systemes de chauffage et des SYSTEMES FRIGORIFIQUES qui interagissent entre eux de'sorte]
que les systémes FRIGORIFIQUES et de chauffage combinés générent des DANGERS
IEC 61010-2-012 | supplémentaires ou plus graves pour les deux systémes que s'ils sont traités séparément.
Elle couvre également les DANGERS associés au traitement des matieres par d‘autres
facteurs tels que I'exposition aux rayonnements, une humidité excessive, lasprésence de
CO,, un MOUVEMENT MECANIQUE, etc.
Recommandations pour I'application de la ou des partie(s) 2 appropriée(s)
Ldrsque l'appareil comprend uniquement un systeme d'échauffement des matiéres, et aucln
SY[STEME FRIGORIFIQUE, ou lorsque d'autres facteurs dlenvironnement s'appliquent, |la
Pgrtie 2-010 s'applique sans que la Partie 2-011 ou la Partie '2-012 ne s'avere nécessaire. De
fagon analogue, lorsque I'appareil comprend uniquement Un SYSTEME FRIGORIFIQUE, et aucun
systéme d'échauffement des matiéres, ou lorsqued'autres facteurs d'environnement
s'appliquent, la Partie 2-011 s'applique sans que la-Partie 2-010 ou la Partie 2-012 ne s'avégre
nécessaire. Toutefois, lorsque l'appareil comporte™a la fois un systéme d'échauffement des
matiéres et un SYSTEME FRIGORIFIQUE ou lorsque les matériaux traités dans |'applicatipn
préevue générent une chaleur importante danhs le SYSTEME FRIGORIFIQUE, il convient {He

déterminer si l'interaction entre les deux systémes engendre des DANGERS supplémentaines

oy plus graves que si les systémes étaient évalués séparément (TEMPERATURE REGULEE, V
organigramme pour le processus de» sélection). Lorsque l'interaction des fonctions
chiauffage et de refroidissement n'engéndre aucun DANGER supplémentaire ou plus grave, |

DANGERS supplémentaires ou plus graves proviennent de la combinaison des fonctions

deux Parties 2-010 et 2-011 s'appliquent pour leurs fonctions respectives. Inversement, si dEs

Dir
de
es

e

chiauffage et de refroidissement, ou lorsque I'appareil inclut des facteurs de traitement des

m
et

Quels DANGERS sont' applicables dans le cas d'un SYSTEME FRIGORIFIQUE?

Le
uni

entre autres:

tieres supplémentaires; la Partie 2-012 s'applique alors, contrairement aux Parties 2-0{10
2-011.

s DANGERS)Mtypiques dans le cas d'un SYSTEME FRIGORIFIQUE (voir Figure 101) comprengnt
MOTOCOMPRESSEUR, un CONDENSEUR, un dispositif de dilatation et un EVAPORATEUR inclugnt

La‘température maximale COTE BASSE PRESSION (température de retour) en direction du

MOTOCOMPRESSEUR. Un MOTOCOMPRESSEUR comporte un moteur refroidi par FLUIDE
FRIGORIGENE, et il convient d'établir que les températures maximales du COTE BASSE
PRESSION dans les conditions les plus défavorables ne dépassent pas les
CARACTERISTIQUES ASSIGNEES d'isolation du moteur.

La pression maximale COTE BASSE PRESSION au niveau de [|'admission du
MOTOCOMPRESSEUR. L'enveloppe du MOTOCOMPRESSEUR est exposée a cette pression et il
convient d'adapter les CARACTERISTIQUES ASSIGNEES de conception du MOTOCOMPRESSEUR
aux pressions les plus défavorables tout en fournissant la marge de sécurité correcte pour
un récipient sous pression.

La température maximale COTE HAUTE PRESSION en direction du CONDENSEUR. Les
températures COTE 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.
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La pression maximale COTE HAUTE PRESSION au niveau de la sortie du MOTOCOMPRESSEUR.
Les composants FRIGORIGENES en aval du MOTOCOMPRESSEUR jusqu'au niveau du dispositif
de dilatation sont exposés a cette pression et il convient d'adapter leurs CARACTERISTIQUES
ASSIGNEES de conception aux pressions les plus défavorables tout en fournissant la marge
de sécurité appropriée pour un récipient sous pression.

Les TEMPERATURES REGULEES maximales, a savoir les CONDITIONS DE TEMPERATURE DE
TREMPAGE auxquelles la chaleur est extraite, peuvent affecter la température maximale
COTE BASSE PRESSION en direction du MOTOCOMPRESSEUR, ainsi que présenter un DANGER
lié a la température en cas d'exposition de I'OPERATEUR ou de détérioration de l'isolation
électrique. Que cette TEMPERATURE REGULEE soit issue d'une fonction de chauffage

Il
co
ré

intégrée du dispositif ou de la chaleur dissipée de la matiére refroidie, il convient d'évalder
I'effet dans les conditions les plus défavorables.

Il convient d'établir I'appel de courant de I'appareil lorsque les conditions (e
fonctionnement les plus défavorables du SYSTEME FRIGORIFIQUE sont prises eh compte| y
compris les cycles de dégivrage éventuels qui peuvent s'appliquer.

convient de déterminer les conditions les plus défavorables pour. 'les appareils qui
mprennent a la fois les conditions d'UTILISATION NORMALE les plus, défavorables, et les
sultats d'essai les plus défavorables dans des CONDITIONS DE PREMIER,DEFAUT.

Température et pression
maximales CONDENSEUR

COTE HAUTE PRESSION
7
MOTOCOMPRESSEUR
Dispositif de
dilatation .
EVAPORATEUR
SN
e e ~
U Application
dans des
Température et pression conditions
maximales de TEMPERATURE
COTE BASSE PRESSION DE TREMPAGE
=
N 7

IEC

Figure 101 — Schéma d'un SYSTEME FRIGORIFIQUE comportant un CONDENSEUR
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Le processus de sélection est représenté dans I'organigramme suivant (voir Figure 102).

Quelle Partie 2 s'applique pour les appareils
relevant du domaine d’application de I'lEC 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 COZ, le
brouillard salin et des produits chimiques, etc.

L’appareil
. Oui intégre-t-il des Non
I_ya Partie 2-012 ) facteurs supplémentaires de
s'applique seule} traitement des
matieres?
Y
Oui L’appareil comporte-t-il Non

un systéme frigorifique?

Y
. L’appareil N .
Oui comprend-il I'échauffefment on I‘,a Pa_rtle 2-011
des matieres? s'applique seule

La température d’application
peut étre déduite de la chaleur
résultante de la matiére traitée

ou d’une fonction de
chauffage intégrée

La température
d’application affecte-t-elle
le systéme frigorifique de,
maniére négative?

a Partie 2-012 Les Parties 2-010 et 2-011
b'applique seule s’appliquent toutes deux
L’appareil peut prendre des

mesures afin de réduire de

maniére fiable I'effet de la

température d’application

L’appareil doit étre évalué afin
de s’assurer que les DANGERS
dus a la température
d’application ont été réduits

NQTE Lire "température régulée" (controlled temperature) en lieu et place de "température d'application”.

Figure 102 — Organigramme représentant le processus de sélection

R
La Partie 2-010
s’applique seule
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REGLES DE SECURITE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION ET DE LABORATOIRE -

Partie 2-012: Exigences particuliéres pour les appareils
d'essais climatiques et d'environnement, et autres appareils
de conditionnement de température

1| Domaine d'application et objet
Cgt 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 de I'IEC 61010 spécifie les exigences\ de sécurité pour les appare€ils
élg¢ctriques et leurs accessoires relevant des catégories a).a c) quelle que soit I'utilisation a
Ia%uelle ils sont destinés, lorsque ces appareils comprennent une ou plusieurs des
caractéristiques suivantes:

— | Un SYSTEME FRIGORIFIQUE affecté ou influenceé/par une fonction de chauffage intégrée de
sorte que le SYSTEME FRIGORIFIQUE et dexchauffage combiné engendre des DANGERS
supplémentaires et/ou plus graves que ceux pour les deux systémes s'ils sont traitgs
séparément.

— | Les matiéres traitées dans l'application prévue générent une chaleur importante dans|le
SYSTEME FRIGORIFIQUE, de sorte:que le sYSTEME FRIGORIFIQUE dans l'application engendre
des DANGERS supplémentaires ‘et/ou plus graves que ceux pour le SYSTEME FRIGORIFIQUE
dans le cas ou il est utilisé seul a la température ambiante ASSIGNEE maximale.

— | Une fonction d'expositionlaux rayonnements pour les matiéres traitées qui présentent des
DANGERS supplémentaires.

— | Une fonction dédiée ‘a I'exposition des matiéres traitées a une humidité excessive, pau
dioxyde de carbone, au brouillard salin ou a d'autres substances qui peuvent engenditer
des DANGERS (supplémentaires.

— | Une fonctien'de MOUVEMENT MECANIQUE qui présente des DANGERS supplémentaires.
— | Un dispositif qui permet le déplacement de I'OPERATEUR vers la zone de manceuvre afin de
charger ou décharger les matieres traitées.

Addition:

Ajouter le texte suivant apres le dernier alinéa:

NOTE 101 Les exemples de ce type d'appareils incluent les ENCEINTES pour essais d'environnement et les
ENCEINTES D'ESSAI dédiées a la croissance des plantes, les THERMOSTATS de réfrigération comportant une fonction
de chauffage et les refroidisseurs a recirculation pour I'extraction de la chaleur.

Il est possible qu'une ou toutes les parties de l'appareil relevent du domaine d'application
d'une ou plusieurs autres Parties 2 de I'lEC 61010, ainsi que du domaine d'application de la
présente norme. Dans ce cas, les exigences de ces autres Parties 2 s'appliquent également.
Ce document s'applique lorsqu'un ou plusieurs des dangers supplémentaires décrits dans les
alinéas en pointillés ci-dessus sont introduits. Cependant, lorsque I|'appareil comprend
uniquement un systéme frigorifigue ou uniquement une fonction de chauffage ou une
combinaison des deux sans introduire de dangers supplémentaires décrits dans les alinéas
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pointillés ci-dessus, alors I'lEC 61010-2-011 ou I'lEC 61010-2-010 ou les deux, selon le cas,
s'appliquent en lieu et place de la présente Partie 2-012.

Voir d'autres informations dans I'organigramme (Figure 102) pour le processus de sélection et
les recommandations dans I'Introduction.

NOTE 102 Le paragraphe 3.1.107 et I'Annexe BB fournissent la définition et les exigences concernant la
protection des personnes qui se trouvent a l'intérieur d'APPAREILS MOBILES.

1.1.2 Appareils exclus du domaine d'application

Ad
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dition:
buter les points suivants aprés le point j):
) appareils pour le chauffage, le refroidissement et la ventilation des laboratpires;
) appareils de stérilisation.
.2 Objet
.1 Aspects inclus dans le domaine d'application

dition:
buter les points suivants aprés le point g):

) DANGERS biologiques (voir 13.101);
) substances chimiques dangereuses (voir 13{102).

Références normatives

t article de la Partie 1 est applicableia I'exception de ce qui suit:
dition:
C 60079-15:2010, Atmosphéres explosives — Partie 15: Protection du matériel par mode

"an

btection "n

C 60079-20-1, Atmospheres explosives — Partie 20-1: Caractéristiques des substances pd
classement des-gaz et des vapeurs — Méthodes et données d'essai

C 60335-2-34:2012, Appareils électrodomestiques et analogues — Sécurité — Partie 2-34:
igences.particuliéres pour les motocompresseurs
C 60335-2-34:2012/AMD1:2015

ur

IE

C\60335-2-34:2012/AMD2:2016

IEC 60950-1:2005, Matériels de traitement de l'information — Sécurité — Partie 1: Exigences

gé

nérales

ISO 7010, Symboles graphiques — Couleurs de sécurité et signaux de sécurité — Signaux de

sé

3

curité enregistrés (disponible a I'adresse http://www.iso.org/obp)

Termes et définitions

Cet article de la Partie 1 est applicable a I'exception de ce qui suit:
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3.1 Appareils et états des appareils

Addition:
Ajouter les nouveaux termes et définitions suivants:

3.1.101

BAIN-MARIE

dispositif complet destiné a appliquer des TEMPERATURES REGULEES a des EPROUVETTES par
immersion dans un MOYEN DE TRANSFERT DE CHALEUR liquide thermostaté

3.1.102

THERMOSTAT
appareil destiné a appliquer des TEMPERATURES REGULEES a un SYSTEME D'APPLICATION gar
cinculation externe d'un MOYEN DE TRANSFERT DE CHALEUR liquide thermostaté

.103

CEINTE D'ESSAI
VELOPPE ou espace dans une partie de laquelle ou duquel des’ conditions spécifiées
uvent étre obtenues, notamment, la température, I'hnumidité, I'exposition aux rayonnements,
e basse pression atmosphérique, la formation de moisissure ef\e“brouillard salin

commw

.104

CEINTE D'ESSAI COMBINEE
CEINTE D'ESSAI spéciale combinée avec la fonction de_.MOUVEMENT MECANIQUE, par exemple,
ur des essais de vibrations, de chocs, de résistance au choc et des essais dynamiqus
alogues

QT mMmmw

3.1.105

INCUBATEUR
ENCEINTE D'ESSAI spéciale, principalement-dédiée a l'incubation des micro-organismes et de|la
cufiture cellulaire

3.1.106

AGITATEUR
appareil destiné a la dispersion ou a la dissolution d'une substance dans une autre pgar
MQUVEMENT MECANIQUE  sans l'utilisation de pales ou d'agitateurs qui peuvent détruire |la
stfucture de la substafice, notamment, le BAIN-MARIE et I''NCUBATEUR & agitation

3.1.107

APPPAREIL MOBILE
ENCEINTE D'ESSAI ou INCUBATEUR dont la porte permet a I'OPERATEUR de pénétrer et resten a
I'intérieunrde l'appareil, méme avec la porte fermée

3.1:108
SECHAGE
laps de temps devant s'écouler ou procédure a effectuer avant le fonctionnement, afin que
I'appareil soit & nouveau en CONDITION NORMALE s'il a été transporté ou stocké dans des
conditions humides, ou déplacé d'un environnement froid a un environnement bien plus chaud
susceptible de présenter de la condensation, ce qui peut provoquer la non-conformité de
I'appareil a toutes les exigences de sécurité du présent document

3.1.109

ARRET

laps de temps devant s'écouler ou procédure a effectuer avant le fonctionnement, afin que
I'appareil soit a nouveau en CONDITION NORMALE s'il a été transporté, déplacé, agité, incliné ou
retourné, ce qui peut alors provoquer la non-conformité de I'appareil a toutes les exigences
de sécurité du présent document
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3.2 Parties et accessoires

Addition:
Ajouter les nouveaux termes et définitions suivants:

3.2.101

ELEMENT DE CHAUFFAGE PAR RESISTANCE

partie d'un appareil de chauffage par résistance, comprenant une ou plusieurs résistanc
chauffantes, essentiellement constituées de conducteurs métalliques ou d'une substan

es
ce

électriquement conductrice, convenablement isolée et protégée

[SPURCE: IEC 60050-426:2008, 426-08-08, modifié — "unité de chauffage par résistance’
éte¢ remplacé par "appareil de chauffage par résistance".]

3.2.102

SY|STEME FRIGORIFIQUE

ensemble de parties contenant du FLUIDE FRIGORIGENE, reliées lesdnes aux autres
cojpstituant un circuit frigorifique fermé dans lequel un FLUIDE FRIGORIGENE circule en v
d'e¢xtraire et de rejeter de la chaleur

[SOURCE: I1SO 5149-1:2014, 3.1.9, modifié — Le terme "(pompe a chaleur") a été enlevé
terme et "(c'est-a-dire refroidir et chauffer)" de la définitionéet ta note a été effacée.]

3.2.103

SY|STEME EN CASCADE

SY|STEME DE REFRIGERATION qui comporte au moinis’ deux circuits de réfrigération indépendar
oy le CONDENSEUR d'un systéme rejette la chaleur directement dans I'EVAPORATEUR d'un au
CONDENSEUR

[SPURCE: EN 378-1:2008, 3.1.12, modifié — "SYSTEME DE REFRIGERATION qui comporte" a 4
ajouté.]

3.2.104

MQTOCOMPRESSEUR

sous-ensemble de réfrigération composé des mécanismes du compresseur et du mote
enfermés ensemble dans” la méme enveloppe étanche, sans arbre extérieur, le mote
fonctionnant dans une\atmosphéere de FLUIDE FRIGORIGENE, avec ou sans huile

Nofe 1 a [l'article; “Lenveloppe peut étre fermée de fagcon permanente par soudage ou par brasg
(MOPTOCOMPRESSEUR™ hermétique), ou elle peut étre fermée par des joints d'étanchéité (MOTOCOMPRESSH
hefmétique ac€essible). Une boite de raccordement, une boite de raccordement intégrée et d'autres composa
élgctriques_du un dispositif de commande électronique peuvent étre inclus.

[SOURCE: IEC 60335-2-34:2012, 3.101, modifié — "appareil” a été remplacé par "sou
enjsemble de réfrigération".]

ur,
ur

ge
UR
hts

S-

3.2.105
CONDENSEUR

échangeur de chaleur dans lequel le FLUIDE FRIGORIGENE a lI'état de vapeur se liquéfie en

cédant de la chaleur
[SOURCE: ISO 5149:2014, 3.4.4]

3.2.106
GROUPE DE CONDENSATION

combinaison spécifique de sous-ensembles frigorifiques pour un FLUIDE FRIGORIGENE donné,
comprenant un ou plusieurs motocompresseurs, des CONDENSEURS, des réservoirs de fluide

(si nécessaire) et les accessoires habituellement fournis
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3.2.107

EVAPORATEUR

échangeur de chaleur dans lequel le FLUIDE FRIGORIGENE passe a l'état de vapeur
absorbant de la chaleur

[SOURCE: En anglais, IEC 60335-2-40:2018, 3.110]

3.2.108
COTE HAUTE PRESSION
partie du SYSTEME FRIGORIFIQUE fonctionnant approximativement & la pression

19

en

condensation
[SPURCE: ISO 5149-1:2014, 3.1.7]

3.2.109

CQTE BASSE PRESSION

partie du SYSTEME FRIGORIFIQUE fonctionnant approximativement &\ la pression
I'EVAPORATEUR

[SOURCE: ISO 5149-1:2014, 3.1.8]

3.2.110

POMPE DE CIRCULATION

pdmpe a pression et/ou aspirante qui transporte le MOYEN DE TRANSFERT DE CHALEUR liqui
ns un BAIN-MARIE ou un THERMOSTAT

2111

VENTILATEUR DE CIRCULATION

vetilateur hélicoide ou turbine centrifuge>congu(e) pour diffuser I'air dans une ENCEIN
D'ESSAI ou un INCUBATEUr avec ou sans conduit d'air

112

HUMIDIFICATEUR

dispositif électrique qui génére de I'eau atomisée ou de la vapeur et qui la diffuse dans u
pig¢ce, une serre ou toute autfe ENVELOPPE

.2.113

CUVE POUR BAIN-MARIE

récipient ouvert gu;sous enveloppe qui contient le MOYEN DE TRANSFERT DE CHALEUR dans
BAIN-MARIE ou un THERMOSTAT

.2.114
CONNEXION DE LIQUIDE
raccord-de tuyauterie par lequel le liquide est expulsé d'un récipient ou d'un échangeur

de

ne

de

chigleur, ou libéré dans ce méme récipient ou échangeur de chaleur

3.2.115

VENTILATEUR

dispositif qui permet de substituer I'air extérieur a I'air intérieur d'une ENCEINTE D'ESSAI ou d'
INCUBATEUR

3.2.116
DISPOSITIF DE LIMITATION DE LA TEMPERATURE
dispositif actionné par la température congu pour éviter les températures dangereuses

[SOURCE: EN 378-1:2008, 3.6.5]

un
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3.2.117

DISPOSITIF D'ARRET DE NIVEAU DE LIQUIDE

dispositif déclenchant sur le niveau de liquide pour empécher tous niveaux de liquide
dangereux

[SOURCE: EN 378-1: 2008, 3.6.12]

3.2.118
LIMITEUR DE PRESSION

3.2.119
DI$POSITIF DE SURPRESSION
soupape ou disque congu pour libérer automatiquement toute pression excessive

[SPURCE: I1SO 5149-1:2014, 3.6.7, modifié — "soupape de slreté o0 dispositif muni d'un
disque de rupture" a été remplacé par "soupape ou disque" dans la définition.]

LIQUIDE INFLAMMABLE
liguide capable de produire un gaz ou une vapeur inflamfwable, lorsqu'il est mélangé a I'pir
selon certaines proportions, et qui génére une ATMOSRHERE EXPLOSIVE GAZEUSE dans des
conditions de fonctionnement prévisibles

3.2.121
MQYEN DE TRANSFERT DE CHALEUR
moyen utilisé pour transférer de la chaleur au'matériau traité

3.2.122

FLUIDE FRIGORIGENE
fluide utilisé pour la transmission_de la chaleur qui, dans un SYSTEME FRIGORIFIQUE, absorpe
del la chaleur a basse températtire et a basse pression du fluide et rejette de la chaleur a upe
température et a une pressiondu fluide plus élevées. Ce processus s'accomplit généralement
aviec changements d'état dufluide

[SPURCE: En anglais,\}ISO 817:2014, 3.1.35]

3.2.123

FLUIDE FRIGORIGENE INFLAMMABLE
FLUIDE FRIGORIGENE ayant une classification d'inflammabilité de classe A2L, A2 ou AS3,
copformément a I'lSO 817

[SDURCE: IEC 60335-2-24:2010 et IEC 60335-2-24:2010/AMD2:2017, 3.109]

3.2.124

EPROUVETTE

matiére, substance ou produit destiné(e) a étre traité(e), par exemple, dans un BAIN-MARIE,
une ENCEINTE D'ESSAI ou un INCUBATEUR

3.2.125

SYSTEME D'APPLICATION

systéme ou dispositif prévu pour étre utilisé avec un THERMOSTAT a des fins de
fonctionnement
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3.5 Termes de sécurité

Addition:

Ajouter les nouveaux termes et définitions suivants:

3.5.101
PRESSION DE VAPEUR SATUREE
<D'UN FLUIDE FRIGORIGENE> pression de vapeur a laquelle le liquide et la vapeur peuvent étre

é

uilibrés a une température donnée

19

3.

b.102

PRESSION MAXIMALE ADMISSIBLE

PS
pr

No|
all

[S

3.

D
bssion maximale pour laquelle I'équipement est congu, comme spécifiée par le\fabricant

e 1 a l'article: Le terme abrégé "PS" est dérivé du terme anglais développé cofrrespondant "maxim
wable pressure".

DURCE: EN 378-1:2008, 3.3.2]

b.103

PRESSION ASSIGNEE

PRESSION MAXIMALE ADMISSIBLE des composants sous pression des appareils par rapport a le

Cca

3.
PL
PL|

pacité a résister aux pressions spécifiées par le fabricant

5.104
AGE DE REGULATION DE REFROIDISSEMENT ACTIVE
AGE ACC

plage de TEMPERATURES REGULEES obtenue gpar un SYSTEME FRIGORIFIQUE actif

No
co

3.

e 1 a l'article: Le terme abrégé "ACC" esfidérivé du terme anglais développé correspondant "active cool
trol".

5.105

PQ

pr
in

No
su

[S

3.

INT D'ECLAIR

duit des vapeurs en-—quantité telle qu'elles peuvent former un mélange vapeur/
ammable

te]:pérature la plus basse dirliquide a laquelle, dans des conditions normalisées, un liqui
I

e 1 a l'article: Au)POINT D'ECLAIR, la vapeur peut cesser de briler lorsque la source d'inflammation
primée.

DURCE{1EC 60050-426:2008, 426-02-14]

b.106

PQ

INT'DE FEU

de
air

est

température la plus basse a laquelle une substance soumise a une petite flamme, présentée
a sa surface dans des conditions normalisées, s'allume et continue a braler pendant au moins
5s

3.5.107

TE

MPERATURE D'AUTO-INFLAMMATION

température la plus basse a laquelle une substance s'allume spontanément dans une
atmosphére normale sans une source d'inflammation externe, telle qu'une flamme ou une

éti

ncelle

Note 1 a l'article: Une fois allumée, la substance continue a brdler jusqu'a étre entierement consumée ou jusq

ce

que la température des restes de la substance soit égale ou inférieure a son POINT DE FEU.

u'a
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3.5.108

LIMITE INFERIEURE D'EXPLOSIVITE
LEL

concentration de gaz ou de vapeur inflammable dans l'air, au-dessous de laquelle une

AT

MOSPHERE EXPLOSIVE GAZEUSE ne peut pas étre formée

Note 1 a l'article: Le terme abrégé "LEL" est dérivé du terme anglais développé correspondant "lower explos

lim

it".

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

ive

3.

AT
m¢
de

[S

(o]e
co
(E
co
de
fo

Md

No
teq

3.
Md
m
CQ

3.

5.109

MOSPHERE EXPLOSIVE GAZEUSE

blange avec l'air, sous conditions atmosphériques, de substances inflammables sous forr
gaz ou de vapeur qui aprés inflammation permet une propagation autoentretenue

DURCE: IEC 60050-426:2008, 426-01-07]

.5.110

NDITION DE TEMPERATURE DE TREMPAGE

nditions de température dans lesquelles la température ambiante de l'appareil en ess

UT) est égale a la température maximale ambiante, définielau 1.4.1, a +2,0 °C pour d

nditions d'UTILISATION NORMALE, de stockage ou de transport, et la TEMPERATURE REGUL
I'EUT est égale a la PLAGE ACC maximale a +2,0°C;/le MOTOCOMPRESSEUR étant

nctionnement ou, a la TEMPERATURE REGULEE, "ASSIGNEE maximale avec
TOCOMPRESSEUR hors tension

e 1 a l'article: Le terme abrégé "EUT" est dérivé du terme anglais développé correspondant "equipment un
t".

5.111

PUVEMENT MECANIQUE

puvement des matiéres traitées, pariexemple, dans un AGITATEUR Oou une ENCEINTE D'ESS
MBINEE

b.112

FREQUENCE DE MOUVEMENT

no

mbre de cycles complets)de MOUVEMENT MECANIQUE

.5.113

PLITUDE DE MOUVEMENT
bon, distance\ou angle maximal(e) du MOUVEMENT MECANIQUE

.5.114

MPERATURE REGULEE

ai

EE
en
le

ler

BAI

pé€rature de localisation de I'EVAPORATEUR et a laquelle le COTE BASSE PRESSION est expo

I'EPROUVETTE

Note 1 a l'article:

chaleur au refroidissement, les fonctions du CONDENSEUR et de I'EVAPORATEUR sont échangées.

4

Essais

Cet article de la Partie 1 est applicable a I'exception de ce qui suit:

Pour les systemes a pompe a chaleur, lorsqu'une vanne 4 voies est utilisée pour passer de la
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4.3 Conditions de référence pour les essais

4.3.1 Conditions d'environnement

Addition:

Aj

Et

outer le texte suivant apres le point d):

ant donné que les températures, les pressions et les appels de courant pour un SYSTEME

FRIGORIFIQUE sont influencés de maniére significative par les températures ambiantes de
manieére non linéaire, une extrapolation linéaire des données d'essai n'est pas possible.\Har
cojnséquent, les essais visant a établir les températures, les pressions et les appels® e
cojurant pour un SYSTEME FRIGORIFIQUE doivent é&tre menés dans les canditions

q
1)
2)

3)

Si

nvironnement suivantes:
une température ambiante de 40 °C, ou la température ambiante ASSIGNEE, maximale|si
elle est plus élevée;

la température d'alimentation en eau est la température maximale telle’ que spécifiée pgar
le fabricant (voir 5.4.3);

une humidité relative ne dépassant pas les limites définies~en 1.4.1 d), ou I'humidjté
relative de fonctionnement ASSIGNEE maximale a la température ASSIGNEE maximale,|si
elle est plus élevée.

tel que le permet la Note 2 du 1.4.1, un SYSTEME FRIGORIFIQUE a une température ambiante

ASSIGNEE inférieure a 40 °C, les essais en CONDITIONS NORMALES doivent étre réalisés dans un
environnement adapté a la température ambiante ASSIGNEE maximale, puis répétés a upe

température ambiante de 40 °C. Voir 4.3.2.114.

4,
4,

Remplacement:

Reémplacer le premier alinéa et la-hote par ce qui suit:

3.2 Etat de I'appareil

B.2.1 Généralités

S4quf spécification contraire;'chaque essai doit étre effectué sur I'appareil assemblé pour upe
UT[ILISATION NORMALE, £t suivant la combinaison la plus défavorable des conditions donnégs

dg4.3.2.2 3 4.3.2.13%et'de 4.3.2.101 4 4.3.2.114 le cas échéant.

Lg
co
TE
es|
d

commeéncent dans des CONDITIONS DE TEMPERATURE DE TREMPAGE.

rs du mesurage des températures, des pressions et des appels de courant des appardils
mportant Un°SYSTEME FRIGORIFIQUE, les essais doivent commencer dans des CONDITIONS PE
MPERATURE DE TREMPAGE lorsque toutes les pressions sont totalement équivalentes. Les
sais effectués a des valeurs de tension d'entrée extrémes (x10 %) doivent commenger
ns’ces conditions de tension et atteindre un état stable, mais il n'est pas nécessaire qulils

En cas de doute, il peut s'avérer nécessaire de réaliser un essai avec deux combinaisons de

co

nditions ou plus, par exemple, lorsque I'appareil fonctionne a ses TEMPERATURES REGULEES

maximale et minimale, ou est soumis a des cycles de fonctionnement a des valeurs comprises

en
un

tre ses mémes températures, ou fonctionne en combinaison avec une humidité excessive,
e basse pression atmosphérique, un rayonnement ou des conditions de précipitation.

Addition:

Ajouter les nouveaux paragraphes suivants:
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4.3.2.101 Charge calorifique

Lorsque l'appareil ou les matiéres traitées exigent un apport de chaleur ou son évacuation,
I'appareil en essai (EUT) doit étre chargé avec une source de chaleur/un dissipateur
thermique dans les conditions d'utilisation spécifiées par le fabricant (y compris une charge
ASSIGNEE maximale et I'absence de charge).

NOTE La DIN 12876 (toutes les parties) prévoit des procédures de détermination de la capacité de
refroidissement et de la puissance calorifique efficace de I'appareil.

4,

Lgrsque l'appareil génére de ['humidité ou est destiné a étre raccordé a une_ssourgce
d'alimentation en vapeur, il doit étre réglé pour générer de I'humidité ou étre alimenté en
vapeur dans les conditions d'utilisation spécifiées par le fabricant (y compris une charpe
ASSIGNEE maximale et I'absence de charge).

4.3.2.103 Lampes et appareils utilisant des lampes

L'eéclairage qui assure une partie de la fonction principale (qu'elle soit intégrée ou constitue
un accessoire) doit étre installé et utilisé dans les conditions d'utilisation spécifiées par|le
fabricant (y compris les conditions maximales, hors tension et par eycles).

NQTE Un exemple d'éclairage est une lampe a arc au xénon utilisée dans une ENCEINTE D'ESSAI résistante gux
intempéries.

4.3.2.104 MOUVEMENT MECANIQUE

Les appareils comportant une fonction de MOUVEMENT MECANIQUE (pour les matiéres ou le
MQYEN DE TRANSFERT DE CHALEUR) doivent étre réglés pour étre exposés et exposer toutes
matiéres traitées aux conditions les plus défavaorables (y compris les conditions maximales,
hdrs tension et par cycles).

4.3.2.105 Systémes de pulvérisation

Legs systémes de pulvérisation~des appareils doivent étre utilisés dans les conditions
d'jltilisation spécifiées par le fabricant (y compris les conditions maximales, hors tension |et
par cycles).

4.3.2.106 VENTILATEURS

Lels VENTILATEURS ‘doivent étre utilisés dans les conditions d'utilisation spécifiées par |le
fabricant (y compris les conditions maximales, hors tension et par cycles).

4.3.2.107 ( Pressions autres que celles du FLUIDE FRIGORIGENE

Ldrsgue’ I'appareil génére ou utilise des pressions autres que la pression atmosphérique
logales il doit étre réglé pour générer ou étre alimenté en pression(s) dans les conditions
d'utilisation spécifiées par le fabricant (y compris la PRESSION ASSIGNEE maximale et I'absence
de pression).

4.3.2.108 Pression du FLUIDE FRIGORIGENE

Lorsqu'un systeme de chauffage (ou MOYEN DE TRANSFERT DE CHALEUR) peut appliquer au
SYSTEME FRIGORIFIQUE une TEMPERATURE REGULEE en dehors de sa PLAGE ACC, l'appareil doit
étre réglé pour appliquer la TEMPERATURE REGULEE maximale admise par les commandes ou
les systémes de verrouillage avec le MOTOCOMPRESSEUR hors tension ou la PLAGE ACC
maximale avec le MOTOCOMPRESSEUR sous tension, selon la condition la plus défavorable.
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Lorsqu'un systéme de chauffage (ou MOYEN DE TRANSFERT DE CHALEUR) peut appliquer au
SYSTEME FRIGORIFIQUE une TEMPERATURE REGULEE qui peut affecter la pression du systeme, la
condition la plus défavorable pour la pression doit étre établie y compris:

— le fonctionnement continu du MOTOCOMPRESSEUR;

— le démarrage en cours d'essai du MOTOCOMPRESSEUR;

— en dehors de sa PLAGE ACC, avec le MOTOCOMPRESSEUR hors tension, et I'appareil réglé
pour appliquer la TEMPERATURE REGULEE maximale admise par les commandes ou les
systémes de verrouillage.

4.3.2.109 Refoulement et condensat

Les conditions les plus défavorables qui entrainent la production de refoulement, de‘vapeuyrs
etjou de condensats doivent étre créées (y compris les conditions maximales et par-cycles).

NQTE Les BORNES d'un ELEMENT DE CHAUFFAGE PAR RESISTANCE exposées a la condition ambiante sont facilempnt
sujettes & condensation aprés le refroidissement du MOYEN DE TRANSFERT DE CHALEUR pendantldn moment jusqu'a
une température inférieure a la température ambiante.

4.3.2.110 Systémes de remplissage et de vidange

Ils| doivent étre utilisés dans les conditions d'utilisation spécifiées par le fabricant (y compris

le$ conditions maximales, minimales et intermédiaires).

4.3.2.111 Systéme de circulation

La ou les POMPES DE CIRCULATION, le ou les AGITATEURS ou le ou les VENTILATEURS PE
CIRCULATION doivent étre utilisés dans les conditions/d'utilisation spécifiées par le fabricant
compris les conditions maximales et hors tension):

—
<

4.3.2.112 MOYEN DE TRANSFERT DE CHALEUR a I'état gazeux

L'appareil doit étre utilisé avec le MQYEN DE TRANSFERT DE CHALEUR a l'état gazeux, qu'il
s'agisse de l'air ou d'autres gaz désighés, au pourcentage de teneur et de pression dans les
conditions d'utilisation spécifiées par le fabricant (y compris les conditions maximalgs,
minimales et I'absence de conditions).

4.3.2.113 Propriétés du MOYEN DE TRANSFERT DE CHALEUR a l'état liquide

Pqur les appareils avec une large plage de TEMPERATURES REGULEES, il convient de prendre
en considération-linfluence de la contraction, de la dilatation, de ['évaporation, de |la
cojndensation, de-loxydation, de I'ébullition et du gel du liquide, ainsi que de sa plage fe
TEMPERATURES:REGULEES admissible. Les MOYENS DE TRANSFERT DE CHALEUR qui modifient les
états en UFL(SATION NORMALE doivent étre simulés afin de générer le passage de I'état solige
a |'état liquide et inversement.

4.3:2.114 Essai de fonctionnement anormal destiné a simuler la défaillance de
I'environnement controle

Pour les SYSTEMES FRIGORIFIQUES destinés a fonctionner dans un environnement ambiant plus
limité que ce qui est spécifié en 1.4.1, cet essai de fonctionnement anormal supplémentaire
doit étre appliqué pour simuler la défaillance de I'environnement contrélé dans lequel
I'appareil se situe.

Dés lors que sont déterminées les conditions les plus défavorables pour les essais de
température et de pression définis en 10.4.1, I'appareil est utilisé dans ces conditions jusqu'a
stabilisation. L'environnement d'essai est alors porté aux niveaux de 1.4.1 (40 °C, HR de
50 %) et I'utilisateur laisse l'appareil se stabiliser avant d'enregistrer les températures et
pressions maximales. Les dispositifs de protection ne doivent pas étre dérivés ou désactivés.
Si l'appareil n'atteint pas la stabilisation en raison du fonctionnement des dispositifs de
protection, les valeurs maximales enregistrées pour cet essai doivent alors étre:
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a) les températures et les pressions maximales au point de fonctionnement de dispositifs
non réarmables ou a réarmement manuel, qu'il n'est pas nécessaire de réarmer pendant
cet essai; ou

b) les températures et les pressions maximales obtenues aprés des cycles continus des
dispositifs de protection a réarmement automatique dont le fonctionnement par cycles doit
se poursuivre jusqu'a ce qu'il apparaisse clairement que des cycles successifs ne
développent pas de valeurs maximales plus élevées.

4.4.2 Application des conditions de défaut

4 4727710 Refroidissement

Addition:

Ajputer les points et notes suivants apres le point d):

ad) pour un GROUPE DE CONDENSATION refroidi par air, chaque ventilateur dé CONDENSEUR
doit étre arrété l'un aprés l'autre a moins qu'un premier défaut™\puisse désactiver
simultanément tous les ventilateurs de CONDENSEURS, ou en limitant le débit d'air du
CONDENSEUR selon le cas le plus défavorable, jusqu'a l'obténtion d'une pressipn
stabilisée maximale ou de températures maximales représentatives sous une charge
cyclique. Les températures et les pressions doivent étre controlées selon des intervalles
de courte durée tout au long de I'essai afin de garantir la saisie de valeurs de créte. (et
essai est mené a une température ambiante de 25 °CG’+-3 °C.

bb) pour un GROUPE DE CONDENSATION refroidi par eau, le SYSTEME FRIGORIFIQUE doit éfre
utilisé en coupant l'alimentation en eau descondensation ou en limitant l'eau e
condensation selon le cas le plus défavarable jusqu'a I'obtention d'une pressipn
stabilisée maximale ou de températures maximales représentatives sous une charge
cyclique. Les températures et les pressions doivent étre contrdlées selon des intervalles
de courte durée tout au long de I'essai afin de garantir la saisie de valeurs de créte. (et
essai est mené a une températurg’ ambiante et a une température de l'eau {de
25°C + 3 °C.

Sijun LIMITEUR DE PRESSION a réarmément manuel est utilisé pour limiter la pression maximale
etjou minimale COTE HAUTE PRESSION ou COTE BASSE PRESSION, ce dispositif doit alors éfre
réarmé manuellement dans undélai de fonctionnement de 6 s pendant 10 cycles.

NQTE 101 L'état de fonctionnemient du MOTOCOMPRESSEUR n'est pas adapté aprés le fonctionnement du LIMITHUR
DE|haute PRESSION manuel,

Sifun LIMITEUR DE(PRESSION a réarmement automatique est utilisé pour limiter la pressipn
maximale et/ou mihimale COTE HAUTE PRESSION ou COTE BASSE PRESSION, ce dispositif dpit
al}rs pouvoir fanctionner selon des cycles automatiques jusqu'a ce qu'il puisse étre démontré
que des températures et pressions de créte ont été réalisées.

NQTE 102" Il est possible que la surchauffe d'un MOTOCOMPRESSEUR congu pour étre refroidi par fonctionnemgnt
cy¢lique, du FLUIDE FRIGORIGENE soit telle qu'elle engendre des DANGERS, en cas de fuite de ce FLUIDE et
déglenchements répétés du LIMITEUR DE PRESSION COTE BASSE PRESSION.

Q.
(]

NOTE 103 La spécification correcte ou le réglage approprié du différentiel de pression (hystérésis) d'un LIMITEUR
DE PRESSION a réarmement automatique est important pour certains MOTOCOMPRESSEURS qui exigent une plus
longue période d'ARRET (cycle hors tension).

Lorsqu'il peut étre démontré qu'un LIMITEUR DE PRESSION fonctionne pendant les essais a la
PRESSION MAXIMALE ADMISSIBLE (PS), le fabricant peut choisir de renoncer a I'essai, mais doit
régler cette pression pour le COTE HAUTE PRESSION du MOTOCOMPRESSEUR sur la PRESSION
ASSIGNEE du LIMITEUR DE PRESSION.

Pour les appareils comportant des CONDENSEURS refroidis par air et par eau, les défauts sont
appliqués a chaque CONDENSEUR l'un aprés l'autre a moins que les appareils ne soient congus
de sorte que I'OPERATEUR puisse choisir d'utiliser soit le CONDENSEUR refroidi par air, soit le
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CONDENSEUR refroidi par eau (par exemple, certains appareils sont équipés d'un condenseur
refroidi par eau comme auxiliaire au condenseur refroidi par air).

Pour un SYSTEME EN CASCADE, dans lequel un EVAPORATEUR du SYSTEME FRIGORIFIQUE du
premier étage agit en tant que CONDENSEUR du SYSTEME FRIGORIFIQUE du second étage, le
fabricant peut choisir d'utiliser chaque GROUPE DE CONDENSATION individuellement dans le
cadre des essais 4.4.2.10. Dans ce cas, la désactivation du premier SYSTEME FRIGORIFIQUE est
définie comme simulant le GROUPE DE CONDENSATION du second étage qui fonctionne dans les
conditions de aa) et bb) ci-dessus.

4.4.2.11 Dispositifs de chauffage

Addition:
Ajouter I'alinéa suivant aprés le point b):

Sifun DANGER peut étre provoqué par un excés ou un manque de remplissage avec un MOYEN
DH TRANSFERT DE CHALEUR a l'état liquide, l'appareil doit étre soumis a l'essai a vide,
pdrtiellement rempli ou trop rempli, selon le cas le plus défavorable.cEnh"cas de doute, I'esgai
dagit étre réalisé dans différentes conditions. Le MOYEN DE TRANSFERT DE CHALEUR utilisé pqur
I'essai doit étre d'un type spécifié pour une UTILISATION NORMALE,

Addition:
Ajouter les nouveaux paragraphes suivants:

4.4.2.101 MOTOCOMPRESSEUR

Legs températures de Il'enveloppe et des™enroulements des MOTOCOMPRESSEURS npn
copformes a I'"EC 60335-2-34 (y compris IEC 60335-2-34:2012,
IEC 60335-2-34:2012/AMD1:2015 et IEC*60335-2-34:2012/AMD2:2016, Annexe AA) doivant
étre mesurées dans les conditions de>19.101, 19.102 et 19.103 de I'|EC 60335-2-34:2012.

Les températures de I'enveloppe-et des enroulements des MOTOCOMPRESSEURS conformeq a
I''EC 60335-2-34 (y compriss-IEC 60335-2-34:2012, |EC 60335-2-34:2012/AMD1:2015 |et
IEC 60335-2-34:2012/AMBP2.:2016, Annexe AA) ne sont pas mesurées.

4.4.2.102 Fuite de fluide dans I'appareil

Des fuites internes/de fluides doivent étre simulées.

4.4.2.103 ~Vanne électromagnétique et vanne motorisée

Lels appareils avec lesquels la défaillance d'une vanne électromagnétique ou motorisée pgut

engéndrer un DANGER doivent étre soumis a lI'essai en maintenant la vanne dans I'état le plus
vrt'mmmmmrmmmmm—mﬁmm—w s i ete; Stat

intermédiaire et tout état variable au moment inopportun).

4.4.2.104 Défaillance de la régulation de température

La CUVE POUR BAIN-MARIE ou tout autre récipient pour liquide de I'appareil doit étre rempli(e)
avec le MOYEN DE TRANSFERT DE CHALEUR jusqu'a son niveau maximal pour une UTILISATION
NORMALE telle que spécifiée par le fabricant. Les défauts suivants doivent ensuite étre
appliqués, le défaut a) est appliqué seul mais si les conditions pour c) sont vraies, alors c) est
appliqué immédiatement aprés b).

a) Echauffement non régulé — Pour les appareils comportant une ouverture au-dessus de la
CUVE POUR BAIN-MARIE et dans lesquels I'ébullition du MOYEN DE TRANSFERT DE CHALEUR
peut engendrer un DANGER, les régulateurs de température doivent étre neutralisés de
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b)

c)

sorte que I'ébullition soit maintenue jusqu'au déclenchement d'un DISPOSITIF DE LIMITATION
DE LA TEMPERATURE pour la protection contre la surchauffe, ou qu'elle soit interrompue par
la perte du liquide.

Refroidissement non régulé — Les régulateurs de température doivent étre neutralisés
pour produire un refroidissement non régulé jusqu'a la coagulation, la solidification ou le
gel du MOYEN DE TRANSFERT DE CHALEUR, ou jusqu'a l'absence de preuve d'augmentation
supplémentaire de la viscosité cinématique dudit moyen, ou jusqu'a l'interruption
automatique du fonctionnement du MOTOCOMPRESSEUR par un dispositif de protection.

Retour a la régulation — Cet essai doit étre réalisé sur des appareils comportant un

EVADORATELIR da ovoremc cnloAnicini e tmamarad A Ao alranlation diracta at/a 1ina DAl
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DE CIRCULATION, et dont le MOYEN DE TRANSFERT DE CHALEUR a gelé, s'est solidifié~ou
coagulé, et dont le MOTOCOMPRESSEUR est toujours en fonctionnement ou peut se_ mettrg
fonctionner en réarmant son dispositif de protection sans utiliser d'ouTiL. -Dans c¢
conditions, le dispositif de protection du MOTOCOMPRESSEUR doit étre réarmé/(si cela ¢
exigé) et la régulation de TEMPERATURE REGULEE doit étre réactivée, la température éta
réglée sur une valeur pour laquelle le MOYEN DE TRANSFERT DE CHALEUR est .Un liquide a
viscosité normale. L'essai prend fin lorsque tout le MOYEN DE TRANSFERT'DE CHALEUR es
la TEMPERATURE REGULEE spécifiée et présente une viscosité normale.

1.2.105 Humidificateur

s HUMIDIFICATEURS non ASSIGNES pour fonctionner de maniére continue doivent é
ntraints a un tel fonctionnement.

récipient d'un HUMIDIFICATEUR a électrodes doit étfe rempli d'une solution saturée
lorure de sodium dans l'eau, a une température de 20 °C + 5 °C. L'"HUMIDIFICATEUR doit é
menté a sa tension ASSIGNEE.

TE La solution est saturée lorsqu'une quantité supplémentaire de sel ne peut étre dissoute dans l'eau a |
hpérature spécifique.

rsqu'un tube souple ou un flexible est utilisé pour la sortie d'évacuation de la vapeur ou
buillard, I'essai doit étre effectué ayvec le tube ou le flexible dégagé, partiellement bloqué

I'appareil dépend d'une pression différentielle entre I'entrée et la sortie de I'HUMIDIFICATE
n de diriger la vapeur ouxle brouillard dans sa direction, I'HUMIDIFICATEUR doit étre utili
ec I'appareil fonctionnant normalement ou par cycles a une température comprise entre s
MPERATURES REGULEES ‘maximale et minimale, selon la température la plus défavorable.

1.2.106 —Régulateur de vitesse

délfauts doivent alors étre appliqués I'un aprés l'autre.

cas de doute,(les essais doivent étre réalisés avec plusieurs combinaisons de conditions|.

a
a
es
st
nt
la

du
et

UR
5&
es

rsqu'un DANGER peut survenir en cas de premier défaut d'un régulateur de vitesse, de t¢ls

NOTE A titre d'exemple, les régulateurs de vitesse sont parfois utilisés pour réguler la FREQUENCE DE MOUVEMENT
dans un AGITATEUR ou UNE ENCEINTE D'ESSAI COMBINEE, et pour réguler la pression et le débit d'une POMPE DE
CIRCULATION. Dans le cas d'une CONDITION DE PREMIER DEFAUT du régulateur de vitesse, un DANGER peut survenir si
la pression développée par la pompe dépasse la PRESSION MAXIMALE ADMISSIBLE d'un SYSTEME D'APPLICATION, ou Si
une FREQUENCE DE MOUVEMENT excessive d'un AGITATEUR ou d'une ENCEINTE D'ESSAI combinée entraine le
desserrage, la culbute, I'éjection ou la destruction de I'EPROUVETTE.

4.4.3 Durée des essais

4.4.3.1 Généralités

Remplacement:

Remplacer le texte par le suivant:
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Les appareils doivent fonctionner jusqu'a ce qu'il soit improbable qu'une modification
ultérieure ne se produise par suite du défaut appliqué. La durée de chaque essai est
normalement limitée a 1 h car tout défaut secondaire occasionné par une CONDITION DE
PREMIER DEFAUT se manifeste habituellement dans ce délai. S'il apparait qu'un DANGER de
choc électrique, de propagation du feu ou de blessures de personnes peut finalement se
produire, I'essai doit étre poursuivi jusqu'a ce qu'il soit évident que des conditions stables ont
été maintenues pendant au moins 1 h, a moins que I'un de ces DANGERS ne survienne avant.

4.4.4 Conformité aprés I'application des conditions de défaut

4,421 Generalites

Addition:
Ajputer le texte suivant sous le point c):

L4 conformité aux exigences concernant la protection thermique des MOTQCOMPRESSEURS st
vélrifiée comme cela est spécifié au 4.4.2.101.

5| Marquage et documentation
Cet article de la Partie 1 est applicable a I'exception de ce qui suit:

5.1.3 Alimentation RESEAU

Addition:

Ajputer les nouveaux symboles suivants au Tableau 1:
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Tableau 1 — Symboles

Numéro Symbole Référence Description

101

ISO 7010-W010 (2011-05) Avertissement; conditions de basse
température/gel, DANGER de gelure

102

ISO 7010-W021 (2011-05) Avertissement; matiére/LIQUIDE
INFLAMMABLE

D3 ISO 7010-W009 (2011-05) Avertissement; DANGER biologique

D4 ISO 7010-W027 (2011-05) Avertissement: rayonnement optique

D5 ISO 7010-W011 (2011-05) Avertissement; surface glissante

D6 ISO 7010-W024 (2011-05) Avertissement; écrasement des main

> > 2>

El

NG
TH

De

.5 BORNES, connexions et dispositifs de fonctionnement

dition:

jputer les nouveaux paragraphes suivants:

.5.101 CONNEXIONS DE LIQUIDES pour le MOYEN DE TRANSFERT DE CHALEUR

es doivent comporter un marquage constitué de symboles graphiques ou d'un tex
rmettant d'identifier la sortie et I'entrée du MOYEN DE TRANSFERT DE CHALEUR.

TE Pour les THERMOSTATS de réfrigération, les symboles 107 a 109 peuvent étre utilisés et, pour
EFRMOSTATS de réfrigération et de chauffage, les symboles 110 a 112 peuvent étre utilisés (voir Tableau AA.1).

plus, il peut étre envisagé d'apposer les marquages suivants:

es

a)

b)

si la pression de sortie du liquide est supérieure a 0,03 MPa ou 0,02 MPa avec un débit
maximal de plus de 10 I/min, la pression maximale en Pa associée au symbole 108
ou 111;

pour un THERMOSTAT avec une pression d'aspiration de liquide supérieure a 0,02 MPa, la
pression maximale en Pa précédée par un signhe moins, associée au symbole 109 ou 112;

pour un THERMOSTAT sous enveloppe et destiné a étre raccordé a un SYSTEME
D'APPLICATION étanche, et s'il s'avére nécessaire que les CONNEXIONS DE LIQUIDES résistent
a une pression supérieure a 0,03 MPa, la pression maximale pour chaque CONNEXION DE
LIQUIDE, associée aux symboles 108 et 109, ou 111 et 112.

Les symboles 107 a 112 peuvent étre consultés dans le Tableau AA.1.


https://iecnorm.com/api/?name=55c2799e41cb959c95f681545d7bdc42

- 112 - IEC 61010-2-012:2019 © |IEC 2019

Lorsque l'espace proche des CONNEXIONS DE LIQUIDES est insuffisant, le symbole 14 du
Tableau 1 peut étre utilisé et des explications doivent étre données dans les instructions qui

ac

La

compagnent les appareils.

conformité est vérifiée par examen.

5.1.5.102 CONNEXION DE LIQUIDE pour le remplissage des CUVES POUR BAINS-MARIE avec

THERMOSTATS sous enveloppe

Si une erreur de réglage des commandes ou des vannes associées a la CONNEXION DE LIQUIDE

po
su
LI
né
fo

La

5.
Le

débordement et I'ouverture de refoulement doivent faire I'objet du marquage suivant:

a)

b)

d)

e)
f)

g)

ur le remplissage d'une CUVE POUR BAIN-MARIE avec un THERMOSTAT sous enveloppe\ ¢
sceptible de représenter un DANGER, le symbole 14 doit étre placé prés de la CONNEXION

st
DE

UIDE et les instructions d'utilisation (voir 5.4.4) doivent expliquer clairement les réglages

cessaires permettant de garantir la sécurité dans les différentes conditions
hctionnement.

conformité est vérifiée par examen.

.5.103 Autres CONNEXIONS DE LIQUIDES et ouverture de refoulement

S CONNEXIONS DE LIQUIDES pour le remplissage, l'alimentation’ en eau, la vidange,

pour les appareils destinés a un remplissage de liquide{manuel, si la zone d'ouverture
la CUVE POUR BAIN-MARIE ou de tout autre récipient pour liquide est inférieure & 80 cm?
n'est pas évidente en soi, un marquage textuel’ ou le symbole 116 pour indiqy
I'emplacement de I'ouverture de remplissage;

pour les appareils destinés a étre raccordés directement a l'alimentation en eau,
marquage textuel ou le symbole 113 pourrchaque CONNEXION DE LIQUIDE dédiée a u
source d'eau, et facultativement, selonrle cas, un texte auxiliaire destiné a indiquer
PRESSION ASSIGNEE, le débit et la température maximale de I'alimentation en eau;

pour les appareils comportant un;GROUPE DE CONDENSATION refroidi par eau, ou pour |
CONNEXIONS DE LIQUIDES dédiées a l'eau circulante, un marquage textuel ou
symbole 113 qui permet d'identifier I'entrée, et un marquage textuel ou le symbole 114 ¢
permet d'identifier la sortie, Un de ces marquages ou symboles, voire les deux, indiqua
également la direction dudébit de liquide, et y compris, selon le cas, un texte auxilia
destiné a indiquer la)PRESSION ASSIGNEE, le débit et la température maximale
l'alimentation en eau;

pour la CONNEX|ON DE LIQUIDE dédiée au condensat, un marquage textuel ou
symbole 115;

pour la CONNEXION DE LIQUIDE dédiée a la vidange, un marquage textuel ou le symbole 1

pour .Ja )CONNEXION DE LIQUIDE dédiée au débordement, un marquage textuel ou
symbole 118;

les marquages associés a un VENTILATEUR incluent:

de

e

un
he
la

es
le
ui
nt
re
de

17;
e

1) le symbole 119 pour la poignée ou l'arbre de réglage du VENTILATEUR,

2) le symbole 120 pour la prise d'air frais accompagné, si nécessaire, du texte suivant ou

son équivalent, "Prise d'air frais. Ne pas obstruer."”;

3) le symbole 121 pour I'ouverture de refoulement.

NOTE Les symboles 113 a 121 peuvent étre consultés dans le Tableau AA.1.

Lorsque l'espace proche des CONNEXIONS DE LIQUIDES et/ou des ouvertures de refoulement est
insuffisant, le symbole 14 du Tableau 1 peut étre utilisé et des explications supplémentaires
doivent étre incluses dans les instructions.

La conformité est vérifiée par examen.
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5.1.5.104 BORNES de liaison équipotentielle

Chaque BORNE de liaison équipotentielle doit étre marquée avec le symbole de liaison
équipotentielle de I'lEC 60417-5021 (2002-10). Aucun marquage ne doit étre apposé sur une
vis, un boulon, une rondelle amovible ou toute autre partie amovible lorsque des conducteurs
ou des fils font I'objet d'un raccordement.

La conformité est vérifiée par examen.

Addition:

Ajputer les nouveaux paragraphes suivants a la fin de 5.1:

5.1.101 Marquage pour les appareils comportant un GROUPE DE CONDENSAT}ON.du FLUIPDE
FRIGORIGENE

Pqur les appareils comportant un GROUPE DE CONDENSATION du FLUIDE FRIGORIGENE, les
informations suivantes doivent faire I'objet d'un marquage:

—

a)| la masse totale du FLUIDE FRIGORIGENE pour chaque circuit de FLUIDE FRIGORIGENE distin

b)] pour un FLUIDE FRIGORIGENE ayant un seul composant, ausmoins un des marquages
suivants:

1) le nom chimique,

2) la formule chimique,

3) le numéro du FLUIDE FRIGORIGENE;

c)| pour un mélange de FLUIDES FRIGORIGENES, au‘moins un des marquages suivants:
1) le nom chimique et la proportion nominale de chacun de ses composants,

2) la formule chimique et la proportion~nominale de chacun de ses composants,

3) le numéro du fluide frigorigéne et la proportion nominale de chacun de sgs
composants,

4) le numéro du fluide frigorigéne du mélange de fluides frigorigénes;

NOTE 1 Les numéros de FLUIDE FRIGORIGENE sont cités conformément a I'lSO 817 ou toute autre norme|de
classification de FLUIDE FRIGORIGENE, par exemple I'"ANSI/ASHRAE 34.

d)| LA PRESSION MAXIMALE ADMISSIBLE (PS) EN CONDITION NORMALE, le COTE HAUTE PRESSION|et
le COTE BASSE PRESSION pour chaque étage du FLUIDE FRIGORIGENE.

NOTE 2 L'ensemble des résultats d'essai qui définit la PS est détaillé en 11.7.1.

L4 conformité-est vérifiée par examen.

5.1.102 ,*Marquage pour les appareils comportant un MOUVEMENT MECANIQUE

INEES caomnortant 11ina faonecti
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MOUVEMENT MECANIQUE, la charge de sécurité maximale du porte-EPROUVETTES doi
I'objet d'un marquage.
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on—de
t faire
La conformité est vérifiée par examen.

5.2 Marquage des avertissements

Addition:

Ajouter le texte suivant apres le point b):


https://iecnorm.com/api/?name=55c2799e41cb959c95f681545d7bdc42

- 114 — IEC 61010-2-012:2019 © |IEC 2019

Les marquages d'avertissement pour les DANGERS particuliers qui existent uniquement lors
des opérations de maintenance des appareils doivent étre apposés de sorte qu'ils soient
visibles uniquement lors de la réalisation d'une opération de maintenance particuliére. Par
exemple, le marquage du type de FLUIDE FRIGORIGENE INFLAMMABLE et de l'agent moussant
inflammable doit étre visible lors de I'ACCES aux MOTOCOMPRESSEURS, et, dans le cas
d'appareils avec un GROUPE DE CONDENSATION de fluide frigorigéne distant, aux raccords de
tuyauteries. Le symbole 102 du Tableau 1 doit avoir une hauteur de 15 mm au moins.

5.4.1 Généralités

Reémplacement:

Re¢mplacer le point d) par ce qui suit:
d)| les informations spécifiées de 5.4.2 4 5.4.6, en 5.4.101 et en 5.4.102;
5.4.2 Caractéristiques ASSIGNEES des appareils

Remplacement:

Remplacer le premier alinéa par le texte suivant:

Le cas échéant, la documentation doit comporter les informations suivantes:
Addition:

Ajputer les points suivants aprés le point f):

ad) les TEMPERATURES REGULEES maximale et’minimale;
bh) la PLAGE AAC et la capacité de refroidissement ASSIGNEE pour le SYSTEME FRIGORIFIQUE];

CC| la PRESSION ASSIGNEE et le débitpour les CONNEXIONS DE LIQUIDES entre le THERMOSTAT
et un SYSTEME D'APPLICATION;

dd) I'humidité relative supplémentaire maximale;
ee) la pression atmosphérigue minimale;
ff) la résistance au rayonfnement maximale;

gd) la PRESSION ASSIGNEE et le débit pour les raccordements aux sources d'alimentation gn
liquide et en air;

hh) la FREQUENCE et I'AMPLITUDE DE MOUVEMENT maximales par rapport a la masse della
charge.

5.4.3 Installation des appareils

Remplacement:

Remplacer les points a) a g) par ce qui suit:

a) les exigences relatives a I'assemblage, a la mise en place et au montage. Les exigences
concernant l'espace, notamment la distance minimale par rapport a tous les orifices ou
toutes les grilles d'aération, les connexions de liquides et/ou l'ouverture de refoulement.
Les exigences supplémentaires concernant la rigidité et la surface non glissante du sol
et/ou du banc de laboratoire. Lorsqu'un DANGER peut étre engendré par la chute d'objets
chauds des appareils, par exemple lors de l'ouverture d'une porte, un avertissement doit
indiquer que les appareils ne doivent pas étre montés sur une surface en matiére
inflammable. Assembler les appareils a distance des capteurs d'incendie aériens, lorsque
l'ouverture de la porte ou du couvercle ou I'échappement des fumées est possible pour
une UTILISATION NORMALE;
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b)

c)

d)

pour les appareils comportant des roulettes pivotantes et/ou des stabilisateurs
verrouillables, les exigences concernant le verrouillage des roulettes et I'ajustement des
stabilisateurs;

les exigences de ventilation: si le fonctionnement des appareils peut entrainer
I'échappement d'un mélange d'air ou de gaz dangereux, les instructions d'installation
doivent avertir de la nécessité d'utiliser un systéme d'extraction, des DISPOSITIFS DE
LIMITATION DE LA TEMPERATURE supplémentaires relatifs a des températures sdres pour les
matiéres, etc.;

les exigences concernant le remplissage, la vidange ou le débordement de liquide
air 101 b))

e)

f)

g)

h)

Voo

le raccordement a la source d'alimentation:
1) les instructions pour mise a la terre de protection;

2) pour les appareils destinés a des emplacements humides (voir 1.4.2) et dont il pgut
étre nécessaire d'accéder a des parties actives dangereuses (voir 6.1,2),”un symbagle
d'avertissement et un énoncé précisant ['utilisation d'une prise,decourant avec
protection IP appropriée et indiquant si un disjoncteur différentiel ‘résiduel exterhe
(DDR) avec pouvoir de coupure assigné est nécessaire,

3) un symbole d'avertissement et un énoncé nécessaires\Norsqu'un branchement
permanent a la source d'alimentation est essentiel,

4) pour les APPAREILS BRANCHES EN PERMANENCE:
— les exigences relatives au cablage d'alimentation;

— les exigences pour tout interrupteur ou tout disjoncteur extérieur (voir 6.11.3.1)|et
pour tout dispositif extérieur de protectiofy contre les surintensités (voir 9.6.2) |et
une recommandation pour que l'interrupteur ou le disjoncteur soit placé a co6té de
I'appareil;

les exigences pour services externest‘particuliers, par exemple, air et liquide {e
refroidissement. Les caractéristiques nécessaires pour la sécurité doivent étre spécifiégs,
par exemple, températures maximale>et minimale, pression, ou flux d'air ou liquide [de
refroidissement;

les exigences concernant l'installation et/ou le raccordement & une pompe a vide, un
compresseur d'air et/ou une,source de vapeur;

les instructions relatives'au niveau de pression acoustique (voir 12.5.1); le nivepu
maximal de puissance-acoustique produit par les appareils qui émettent un son, lorsqu'un
mesurage est exigé par 12.5.1;

les exigences cohicernant le SECHAGE et/ou I'ARRET (voir 5.4.3.101);

les exigences jconcernant le raccordement d'un GROUPE DE CONDENSATION distant| a
l'appareil,.notamment les exigences concernant I'emplacement, l'espace, les tuyaux, les
tubes etdles accessoires (voir 14.101), les spécifications détaillées du FLUIDE FRIGORIGENE
(voir 5.1)101), la ventilation, I'alimentation en eau et les procédures détaillées e
raceordement et d'ajustement;

les” exigences concernant le raccordement d'un THERMOSTAT au SYSTEME D'APPLICATIQN,

notamment—tes—exigences—concermant—temptacement,—tespace—et—tes—tubes;—tes
accessoires (voir 14.102), l'isolation et le MOYEN DE TRANSFERT DE CHALEUR a ['état liquide,
la ventilation, l'alimentation en eau et les procédures détaillées de raccordement et
d'ajustement;

les exigences concernant l'installation d'une source de lumiére (lampe) fonctionnelle,
notamment les lampes et les accessoires recommandés, les mesures de protection contre
la rupture de la lampe et son élimination, les précautions de protection contre les
DANGERS de choc électrique potentiel, les surfaces chaudes, les rayonnements optiques
et/ou ultraviolets excessifs, les exigences concernant la ventilation et la source d'eau,
ainsi que les procédures détaillées d'installation et d'ajustement;

les exigences concernant le raccordement d'un HUMIDIFICATEUR ou d'une source de vapeur
a l'appareil, notamment le type et les spécifications recommandés de I'HUMIDIFICATEUR,
I'évaporation équivalente de la source de vapeur, les exigences concernant les tubes et


https://iecnorm.com/api/?name=55c2799e41cb959c95f681545d7bdc42

- 116 - IEC 61010-2-012:2019 © IEC 2019
les accessoires, l'isolation, la ventilation et I'alimentation en eau, les précautions de
protection contre les DANGERS de choc électrique potentiel, les surfaces chaudes, les
dommages mécaniques associés a l'installation, ainsi que les procédures détaillées
d'installation et d'ajustement;

n) les exigences concernant l'installation et I'ajustement pour le MOUVEMENT MECANIQUE.

La conformité est vérifiée par examen.

Addition:

Ajouter le nouveau paragraphe suivant:

5.4.3.101 SECHAGE et ARRET

Les instructions doivent comprendre un avertissement précisant que les @ppareils sqgnt

susceptibles de ne pas satisfaire a toutes les exigences relatives a la sécurité du présent

document pendant le SECHAGE et/ou I'ARRET.

L4 conformité est vérifiée par examen.

5.4.4 Fonctionnement de I'appareil

Addition:

Ajputer les points suivants aprés le point j):

ad) les exigences concernant le MOYEN DE TRANSFERT DE CHALEUR a Il'état liquide et un
avertissement contre les DANGERS liés a une utilisation incorrecte du liquide;

— les spécifications du liquide applicables aux appareils, notamment la plage fe
TEMPERATURES REGULEES, l'inflammabilité, la viscosité, le POINT D'ECLAIR, le POINT
DE FEU, la TEMPERATURE D'AUTO-INFLAMMATION, la densité et la chaleur massique,
ainsi que leur effet sur les.@pplications (voir 4.3.2.113);

— les procédures et les_précautions de remplissage, de vidange et de remplacement
(voir 10.1 b));

— les DANGERS chimiques et les instructions pour [I'élimination et le traitemgnt
d'urgence;

— les exigences spéciales pour les MOYENS DE TRANSFERT DE CHALEUR qui modifignt
les états\en UTILISATION NORMALE, notamment les MOYENS DE TRANSFERT DE CHALEUR
dans Un-BAIN-MARIE de sel;

bb) les insfructions concernant la méthode de calcul de la capacité de refroidissement et/pu
de la puissance calorifique effective pour les EPROUVETTES et le SYSTEME D'APPLICATION;

NOTE 101 La capacité de refroidissement représente le mesurage du flux thermique qu'un SYSTHME

FRIGORIFIQUE retire du MOYEN DE TRANSFERT DE CHALEUR, tel que déterminé selon des procédures d'esFai

nnrmnli:éney par nvnmpln DIN 12876-2

NOTE 102 La puissance calorifique effective représente le mesurage du flux thermique que les sources de

chauffage diffusent au MOYEN DE TRANSFERT DE CHALEUR.

cc) les exigences concernant le chargement, la répartition et la fixation des EPROUVETTES
dans l'espace de travail dédié au BAIN-MARIE, a I'INCUBATEUR ou a I'ENCEINTE D'ESSAI ou
au-dessus du porte-EPROUVETTES de MOUVEMENT MECANIQUE;

dd) les procédures a suivre pour arréter les appareils en toute sécurité et les laisser dans
un état de sécurité;

ee) un avertissement contre tout ACCES aux APPAREILS MOBILES (voir également I'Annexe BB)

par du personnel inexpérimenté ou des enfants. Les exigences concernant I'ACCES aux
APPAREILS MOBILES, notamment ['utilisation d'un équipement de protection individuelle, la
présence d'un second OPERATEUR, le déverrouillage du mécanisme et le dégagement de
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la porte, et la présence d'un dispositif indicateur de la présence de I'OPERATEUR a
I'intérieur de l'appareil;

ff) les exigences concernant le dispositif de ventilation, I'orifice (trappe) d'accés et les
CONNEXIONS DE LIQUIDES; un avertissement contre les DANGERS engendrés par des
températures élevées et basses (voir 10.1), et un gaz, liquide ou solide dangereux
libéré (voir 13.1);

gg) les exigences concernant un examen régulier et ses intervalles par rapport a la fixation
des EPROUVETTES et aux DANGERS potentiels au cours du processus d'agitation;

hh) les instructions concernant le bon fonctionnement des lampes et des appareils utilisant
des lampes, de 'HUMIDIFICATEUR ou de la source de vapeur et du MOUVEMENT MECANIQUE,
ainsi qu'un avertissement contre les DANGERS engendrés par ces derniers;

i) les instructions d'utilisation d'un équipement de protection individuelle, les mesures fe
protection ou les exigences relatives a la formation.

L4 conformité est vérifiée par examen.
Addition:
Ajputer le nouveau paragraphe suivant:

5.4.4.101 Nettoyage et décontamination

Les instructions doivent inclure les conditions et les intervalles relatifs au nettoyage et,|si
nécessaire, a la décontamination. Les noms , génériques reconnus des matiéres
recommandées pour le nettoyage et la décontamination doivent étre fournis, ainsi qu'upe
indication des matiéres susceptibles d'étre utilisées mais qui sont incompatibles avec
certaines parties de I'appareil ou avec les matiéres qu'il contient.

Legs instructions doivent également mentionner que I'AUTORITE RESPONSABLE doit garantir qué:

a)| la décontamination appropriée est-effectuée si une substance dangereuse est répandue
sur ou dans l'appareil;

b)| des agents de décontamination ou de nettoyage qui peuvent causer un DANGER résultgnt
d'une réaction avec des parties de l'appareil ou avec les matiéres qu'il contient ne sgnt
pas utilisés;

c)| le fabricant ou son-agent est consulté s'il existe un doute quelconque a propos della
compatibilité de<«la“décontamination ou des agents de nettoyage avec les parties fde
I'appareil ou avec les matieres qu'il contient.

Sifun fabricant.prétend qu'un article peut étre décontaminé par stérilisation a la vapeur, ¢et
arficle doit-étre capable de supporter la stérilisation a la vapeur dans au moins une dgs
conditions’\de température-temps mentionnées dans le Tableau 101.

Il cenvient que les fabricants prennent connaissance du "Manuel de sécurité biologique pqur
laboratoites* Teconnu imternationatement, pubtie par fOrganisation mondiale de ta Sante a
Geneve, qui donne des informations sur les décontaminants, leur utilisation, leurs dilutions,
leurs propriétés et leurs applications potentielles. Il existe également des lignes directrices
nationales couvrant ces domaines.

Le nettoyage et la décontamination peuvent s'avérer nécessaires a titre préventif lorsque les
appareils destinés a une application biologique et leurs accessoires font I'objet d'opérations
de maintenance, sont réparés ou transférés. Les fabricants doivent délivrer un document a
I'AUTORITE RESPONSABLE pour certifier que ce traitement a été effectué.
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Tableau 101 — Conditions de température-temps

Température de la vapeur correspondante Temps de maintien
Pression absolue inimal
Nominale Plage minima
kPa °C °C min
325 136,0 134 a 138 3
250 127,5 126 a 129 10
215 122,5 121 a 124 15
175 116,5 T15a 118 30

NDTE Le "temps de maintien minimal" signifie la durée pendant laquelle le produit contaminé reste a |a
température de la vapeur.

L4 conformité est vérifiée par examen.

5.4.5 Entretien de I'appareil et service

Remplacement:
Remplacer le texte par le suivant:

Si[le fonctionnement continu en toute sécurité dépend d'un examen, d'un essai de I'appargil
etjou d'un entretien planifiés et réguliers, les instructions destinées a I'AUTORITE RESPONSABLE
dgivent détailler I'entretien, I'examen et/ou les_frocédures d'essai exigés et fournir des
informations permettant d'aider 'AUTORITE RESPONSABLE a élaborer un plan d'entretien adapié.

Les détails suivants doivent notamment étresinclus le cas échéant:

e Les spécifications détaillées concernant le FLUIDE FRIGORIGENE (voir 5.1.101), le MOYEN
DE TRANSFERT DE CHALEUR, les/fubes souples, flexibles, les raccords de tuyauterie, les
matériaux isolants, les lampes, les joints de portes spécifiques a l'appareil.

e Les intervalles et lesprocédures détaillées de vérification du fonctionnement du
mécanisme relatif a.la_sécurité du MOUVEMENT MECANIQUE, et les parties et accessoires
consommables spécifiques.

e Les intervalles ‘et les procédures détaillées d'examen du fonctionnement du DISPOSITIF
DE LIMITATIQNYDE LA TEMPERATURE, du DISPOSITIF D'ARRET DE NIVEAU DE LIQUIDE, du
LIMITEUR DE PRESSION et de dispositifs de protection analogues.

e Les intervalles et les procédures détaillées de nettoyage du transductgqur
piézeélectrique utilisé dans un HUMIDIFICATEUR ultrasonique, de [I'ELEMENT pE
CHAUFFAGE PAR RESISTANCE, de I'échangeur de chaleur a circulation d'eau, et des filtres
dans le systéme d'échange de chaleur.

e.” Un énoncé stipulant que les opérations d'entretien ACCESSIBLES au moyen d'un OUTIL
doivent étre réalisées uniquement par du personnel qualifié agréé par le fabricant.

e Le cas échéant, les instructions doivent spécifier des procédures afin que L'AUTORITE
RESPONSABLE vérifie le fonctionnement effectif des dispositifs ou systémes en matiére
de protection contre la surchauffe, de protection du niveau de liquide, de protection
contre une pression élevée ou basse, ainsi que du mécanisme de déverrouillage ou de
verrouillage de la porte ou du couvercle pour permettre a I'OPERATEUR de s'extraire de
I'APPAREIL MOBILE (voir I'Annexe BB), ces procédures étant nécessaires pour la sécurité.
Les instructions doivent également indiquer la fréquence a laquelle il est nécessaire de
réaliser les contréles.

Le cas échéant, la documentation du fabricant doit déconseiller le remplacement des cordons
d'alimentation RESEAU amovibles par des cordons ASSIGNES inappropriés.
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Pour les appareils utilisant des piles remplagables, le type spécifique de pile doit étre indiqué.

Les instructions doivent spécifier les parties devant étre examinées ou fournies uniquement
par le fabricant ou par son agent, afin de garantir que la sécurité n'est pas compromise. Il
suffit d'indiquer le numéro de piéce du fabricant lorsque le fabricant ne souhaite pas autoriser
I'utilisation d'alternatives.

Les CARACTERISTIQUES ASSIGNEES et les caractéristiques des fusibles remplagables doivent
étre indiquées.

Si
de
ing
Si
de
de

Le

d'entretien et d'examen doivent étre indiqués.

Le
né

I'appareil aprés l'entretien, si I'appareil est adapté pour les opérations d'entretien:

a)
b)
c)

Il
I'A

Lg
Ad
Aj
5.4

Pg
ing
I'e

des procédures spéciales sont exigées pour préparer |'appareil a des périodes d'inactivi
stockage ou a la mise hors service, ces procédures doivent étre détaillées dans |
tructions.

I'appareil doit étre maintenu au repos et/ou stocké dans des conditions ambjiantes de g
s instructions doivent étre données concernant l'interruption de I'alimentation, la vidan
s liquides et le SECHAGE.

s énoncés et avertissements de précaution contre les DANGERS liés aux procédur

s instructions sur les sujets suivants doivent étre fournies au personnel d'entretien,
cessaire, afin d'assurer un entretien en toute sécurité~et-une sécurité en permanence

les RISQUES spécifiques a I'appareil qui peuvent affecter le personnel d'entretien;

UNM\FLUIDE FRIGORIGENE INFLAMMABLE

tructions doivent inclure des informations suffisantes pour permettre la manutentid
hiretien et I'élimination de I'appareil en toute sécurité.

éa
eS

Si
de

les mesures de protection pour ces RISQUES;

la vérification de I'état de sécurité de I'appareil aprés réparation.
h'est pas nécessaire que les instructions pour le personnel d'entretien soient fournies| a
UTORITE RESPONSABLE, mais il convient que le personnel d'entretien puisse les consulter.
conformité est vérifiée par examen.
dition:
buter les nouveaux.paragraphes suivants:
1.101 Instructions supplémentaires pour les appareils de réfrigération qui utilisgnt

ur leshappareils de réfrigération qui utilisent un FLUIDE FRIGORIGENE INFLAMMABLE, les

n,

Le

s instructions doivent inclure les avertissements suivants si nécessaire:

AVERTISSEMENT: S'assurer que toutes les ouvertures de ventilation ne soient p
obstruées;

as

AVERTISSEMENT: Ne pas utiliser de dispositifs mécaniques ou d'autres moyens pour

accélérer le processus de dégivrage, autres que ceux recommandés par le fabricant;
AVERTISSEMENT: Ne pas endommager le circuit de fluide frigorigéne;

AVERTISSEMENT: Ne pas utiliser d'appareils électriques dans l'appareil, autres que ce
recommandés par le fabricant.

ux
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NOTE Aux Etats-Unis, pour les appareils de réfrigération utilisant des fluides frigorigénes inflammables, il existe
des marquages supplémentaires et des exigences informatives supplémentaires. Voir I'"Annexe DD pour des
informations détaillées.

Pour les appareils qui utilisent un gaz inflammable pour obtenir un agent moussant, les
instructions doivent inclure les informations concernant I'élimination des appareils.

Les instructions concernant les appareils comportant un GROUPE DE CONDENSATION de FLUIDE
FRIGORIGENE distant qui utilise un FLUIDE FRIGORIGENE INFLAMMABLE doivent inclure
l'avertissement suivant:

— | AVERTISSEMENT: Afin de réduire les dangers d'incendie, l'installation de cet appargil
doit étre effectuée uniquement par du personnel qualifié agréé par le fabricant.

Leg marquage du type de FLUIDE FRIGORIGENE INFLAMMABLE et du GAZ INFLAMMABLE pour|la
formation d'un agent moussant, doit étre visible lors de I'accés aux MOTOCOMPRESSEURS, gt,
ddns le cas d'appareils avec un GROUPE DE CONDENSATION de fluide frigorigéne distant, aux
ragcords 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 chargemept.
Il doit étre clairement visible aprés l'installation de I'appareil.

La conformité est vérifiée par examen.

5.4.102 Instructions supplémentaires pour les appareils destinés a étre utilisés avec
un MOYEN DE TRANSFERT DE CHALEUR LIQUIDE INFLAMMABLE

Pqur les BAINS-MARIE, les THERMOSTATS et les BAINS-MARIE a agitation destinés a étre utilisgs
aviec un MOYEN DE TRANSFERT DE CHALEUR LIQUIDE INFLAMMABLE, les instructions doivent inclyre
les informations suffisantes pour garantir la, manutention, I'entretien et I'élimination en todte
sécurité de l'appareil.

=1

Les instructions doivent inclure les avertissements suivants si nécessaire:

— | AVERTISSEMENT: S'assuret”que toutes les ouvertures de ventilation ne soient pps
obstruées;

— | AVERTISSEMENT: Défense de fumer! Pas de flamme! Ne pas utiliser de piéces
électriques qui peuvent produire des étincelles lors de manceuvres autour de l'appareil|et
du systeme d'application;

— | AVERTISSEMENT: Vidanger et récupérer le liquide lorsque l'appareil est au repos, si|le
moyen de<transfert de chaleur a I'état liquide est utilisé avec une cuve pour bain-matie
ouverte et-g'il est hautement volatil a la température ambiante.

Une étiquette portant le symbole 102 doit étre fournie avec I'appareil pouvant étre utilisé avec
unf MOYEN DE TRANSFERT DE CHALEUR LIQUIDE INFLAMMABLE avec les instructions destinées| a
I'AUTORITE RESPONSABLE pour fixer I'étiquette de facon visible sur I'appareil s'il doit étre utilisé
avec un MOYEN DE TRANSFERT DE CHALEUR LIQUIDE INFLAMMABLE.

Les instructions doivent comporter les informations détaillées applicables aux procédures de
réduction du RISQUE par rapport a l'utilisation du MOYEN DE TRANSFERT DE CHALEUR LIQUIDE
INFLAMMABLE, y compris la méthode de réglage approprié du DISPOSITIF DE LIMITATION DE LA
TEMPERATURE de sorte que la température de surface en contact avec le liquide soit inférieure
a la limite définie en 9.5 a).

La conformité est vérifiée par examen.
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6

Protection contre les chocs électriques

Cet article de la Partie 1 est applicable a I'exception de ce qui suit:

6.1.1 Exigences

Addition:

Ajouter ce qui suit apres la déclaration de conformité:

Lo
(v

oy
ré

Le

qu
co
et

6.
Ad

Aj
Le

6.

Ad
Aj
Le

6.

Ad
Aj

6.

rsque les instructions d'installation spécifient un processus d'ARRET ou de SECHA
bir 5.4.3.101), ceci est effectué avant les mesurages définis en 6.3, 6.7.2.2 et 6.8<{L°ARR
le SECHAGE est suivi d'une période de repos de 2 h, avec l'appareil hors tension,navant
bliser les mesurages.

s mesurages sont effectués avec l'appareil a température ambiante. Slil \existe un doy
e les limites admissibles puissent étre dépassées dans les conditions.de fonctionneme
imbinées les plus défavorables, les mesurages appropriés sont répétés dans ces conditio
les valeurs les plus élevées sont utilisées.

B.1 Niveaux en CONDITION NORMALE

dition:

buter ce qui suit au point b) 1):

s niveaux pour les APPAREILS BRANCHES EN PERMANENCE représentent 1,5 fois ces valeurs|
8.2 Niveaux en CONDITION DE PREMIER DEFAUT

dition:

buter ce qui suit au point b) 1)

S niveaux pour les APPAREILS BRANCHES EN PERMANENCE représentent 1,5 fois ces valeurs.
f.2.2 Isolation solide

dition:

buter le nouveau paragraphe suivant:

(.2:2.101 SECHAGE

GE
ET
de

te
nt

Si

les exigences de performance de I'apparell ne peuvent pas etre satistaites sans utiliser u

ne

isolation de chauffage hygroscopique, il est admis que l'appareil exige une période de
fonctionnement pour sécher l'isolation avant de satisfaire aux exigences de 6.7.2.2, de 6.3.1

et

de 6.8.2 & condition que I'OPERATEUR en soit informé (voir 5.4.3.101).

La conformité est vérifiée en effectuant le SECHAGE spécifié dans le manuel de I'OPERATEUR
(voir 5.4.3.101) avant de réaliser les essais de 6.3.1 et de 6.8.2.

6.8.1 Généralités

Addition:

Ajouter I'alinéa suivant aprés le deuxieme alinéa:
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Si un SECHAGE est spécifié (voir 6.7.2.2.101), il est effectué conformément au manuel de
I'OPERATEUR (voir 5.4.3.101) avant les essais de 6.8.3. Le SECHAGE est suivi d'une période de
repos de 2 h, avec l'appareil hors tension. Les essais sont ensuite effectués et terminés en
moins de 1 h a la fin de la période de repos.

6.8.2 Préconditionnement a I'"humidité

Addition:

Ajouter ce qui suit a la fin du dernier alinéa:

Le
SO

6.9.1 Généralités

Ad
Aj

Le
ac
SO

1)
2)
3)
6.

R4
R4

Si
de
val
co

Si
AS
AS
to

s appareils pour lesquels un SECHAGE est spécifié (voir 5.4.3.101) ne doivent pas,é
umis au préconditionnement a I'humidité.

dition:
buter l'alinéa suivant aprés la note:

s parties ACTIVES DANGEREUSES nues et les cablages et connexions isolés doivent é
heminés et disposés de sorte que les DISTANCES D'ISOLEMENT et les LIGNES DE FUITE
ient pas réduites en dessous de valeurs acceptables par

des liquides, des vapeurs ou autres impuretés eondensés, cumulés ou qui fuient
I'intérieur des appareils;
un contact avec des parties chaudes ou froides;

une contrainte mécanique ou une abrasion\par des angles vifs.
0.1 CoORDONS d'alimentation RESEAU

mplacement:

mplacer les troisieme et quatrieme alinéas comme suit:

I'appareil, il doit étre constitué d'une matiére suffisamment résistante a la chaleur ou,
riante, une protection supplémentaire doit étre prévue afin d'éviter que le cordon n'entre
ntact avec unessurface chauffée ou froide.

le cordon(est amovible, le cordon et le socle du connecteur doivent avoir des températur,
SIGNEES,_compatibles. Le cordon et le socle du connecteur doivent avoir des températur
SIGNEES® supérieures aux températures maximales mesurées en CONDITION NORMALE S
ite’ partie du socle du connecteur lui-méme.

ne

un cordon est susceptible d'entrer en contact avec des parties externes chaudes ou froides

Le connecteur doit comporter un mécanisme qui empéche le cordon ayant une température
ASSIGNEE inférieure d'étre inséré dans le socle du connecteur dont la température ASSIGNEE

es

t plus élevée.

NOTE Un connecteur conforme a I'lEC 60320 (toutes les parties), tel que celui de types C15 et C16, ou C21 et
C22 pour des conditions chaudes ou de types C15A et C16A pour des conditions trés chaudes, constitue un
exemple de mécanisme exigé.

7

Protection contre les DANGERS mécaniques

Cet article de la Partie 1 est applicable a I'exception de ce qui suit:
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7.3.5.1 Limitation des écartements entre les parties mobiles — Accés normalement
autorisé

Addition:
Ajouter les alinéas suivants aprés le premier alinéa:

Si la largeur de I'écartement peut passer d'une valeur supérieure a I'écartement minimal du
Tableau 13 pour cette partie du corps a une valeur inférieure a I'écartement minimal en
CONDITION NORMALE et en CONDITION DE PREMIER DEFAUT, par exemple, la porte et/ou le
digpositif de verrouillage des ENCEINTES D'ESSAI ou des INCUBATEURS, y compris I'APPAREIL
MQBILE (voir I'Annexe BB), la porte ou le dispositif de verrouillage doit comporter une poighge
ou un arbre de sorte que la main, le poignet, le poing et les doigts soient maintenus ‘éloigngs
de I'écartement entre les parties mobiles lors de la fermeture et/ou du verrouillage,de)la pore.
Ldrsque des doubles portes sont utilisées, elles peuvent étre construites de sorte qu'il spit
pdssible de fermer et/ou verrouiller une porte uniquement aprés la fermeture.de-l'autre porie,
lofsque le DANGER d'écrasement est réduit le plus possible.

Un marquage d'avertissement supplémentaire est nécessaire a proximité de I|'écartemgnt
entre les parties mobiles et a I'emplacement du dispositif de verrouillage, en utilisant|le
symbole 106 du Tableau 1.

Addition:
Ajputer le nouveau paragraphe suivant:

7.3.101 Marquages d'avertissement pour le MOUVEMENT MECANIQUE

La zone de MOUVEMENT MECANIQUE dans un AGITATEUR ou une ENCEINTE D'ESSAI COMBINEE dpit
étre marquée avec le symbole 14 du Tableau 1 ou les symboles applicables 122 a 127 fdu
Tgbleau AA.1.

Le porte-EPROUVETTES du MOUVEMENT MECANIQUE doit étre marqué avec le symbole 14 Hu
Tgbleau 1.

L4 conformité est vérifiéespar examen.

7.4 Stabilité

Addition:
Ajputer les"nouveaux paragraphes suivants:

7.4.1401% Mouvement en cours de fonctionnement

Les appareils ne doivent pas changer de position en UTILISATION NORMALE.
La conformité est vérifiée par examen et essai.

L'appareil doit étre utilisé conformément aux spécifications du fabricant, pour le réglage et la
condition de charge correspondant aux conditions de fonctionnement normales les plus
défavorables. Le temps de fonctionnement est de 10 min, ou correspond a la durée d'un cycle
de fonctionnement, selon la durée la plus courte.

Le mouvement doit étre limité soit par la conception, soit par fixation a la surface de montage,
ou une combinaison de ces deux moyens, de sorte qu'aucune partie de [l'appareil ne se
déplace hors d'un espace libre de plus de 5 mm, ou moins si le fabricant I'indique, dans toute
direction depuis les parties externes de l'appareil dans sa position d'origine.
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Au cours des essais, I'appareil doit rester en position. Un tube souple ou autre connexion
mécanique entre l'appareil et le SYSTEME D'APPLICATION doit résister a la contrainte

Su

sceptible d'engendrer un DANGER.

Pour les appareils destinés a un fonctionnement continu de longue durée, la course maximale

et

la période d'essai doivent étre déterminées par I'appréciation du RISQUE de I'Article 17.

7.4.102 Porte-EPROUVETTES amovible pour le MOUVEMENT MECANIQUE

Lorsgu'un DANGER tel qu'un bruit anormal ou un dommage mécanique di au déséquilibre ou

a

décrochage du porte-EPROUVETTES pour le MOUVEMENT MECANIQUE en UTILISATION NORMA

peut survenir lors du retrait ou de la réintroduction, le porte-EPROUVETTES amovible deit, &
marqué avec un symbole d'avertissement approprié a proximité immédiate des poignées

P9

La

Ad
Aj

Lo
uti
co

a)

b)

R4
R4

Lg

8

rte-EPROUVETTES et la documentation doit comporter une explication.

conformité est vérifiée par examen.

.9 Moyens de levage et de transport

5.1 Généralités

dition:
buter le texte suivant aprés le premier alinéa:

rsque la construction physique est telle que les¢{parties qui ne sont pas congues pour é
lisées en tant que poignées, anses, moyens de’/levage ou de transport peuvent étre pris
mme telles de maniére erronée, elles doivent:

avoir une résistance égale ou supérieufe a celle exigée pour les moyens de levage ou
transport normaux ou,

comporter un marquage d'avertissement (voir 5.2) stipulant que les parties ne doivent p|
étre utilisées en tant que poignées, anses, moyens de levage ou de transport adjacents
la ou aux parties concerhées. Le symbole 14 du Tableau 1 et les explicatio

exigences.

mplacement:
mplacer la déélaration de conformité comme suit:

conformité est vérifiée par examen et comme spécifié en 7.5.2 et 7.5.3.

Résistance aux contraintes mécaniques

E,
re
du

supplémentaires dans Ja-documentation sont considérés comme satisfaisant aux

Cet article de la Partie 1 est applicable a I'exception de ce qui suit:

8.1 Généralités

Remplacement:

Remplacer le texte du point 3) par le suivant:

3) excepté pour les APPAREILS INSTALLES A POSTE FIXE, les appareils de masse supérieure a
100 kg ou les appareils dont la taille et le poids rendent peu probables les mouvements

involontaires et qui ne sont pas déplacés en UTILISATION NORMALE.


https://iecnorm.com/api/?name=55c2799e41cb959c95f681545d7bdc42

IEC 61010-2-012:2019 © |IEC 2019 - 125 -

8.2.1 Essai statique

Remplacement:
Remplacer le deuxiéme alinéa par le suivant:

Une ENVELOPPE non métallique ou utilisant du verre comme partie intégrante, est utilisée
jusqu'a stabilisation, dans les conditions les plus défavorables parmi les conditions suivantes:

a) a latempérature ambiante maximale ou minimale; ou

b)| a la température ambiante maximale ou minimale étendue; ou

c)| a une température supérieure a la TEMPERATURE REGULEE maximale ou minimale; Qu
d)| par cycles entre les plages de TEMPERATURES REGULEES maximales et minimales;-ou
e)| avec toutes les lampes allumées et a la puissance maximale pour un rayonhement.

L'appareil est débranché de sa source d'alimentation avant de réaliser I'essai.

8.2.2 Essai de choc

Remplacement:
Remplacer le premier alinéa aprées la Note par le suivant:

Une ENVELOPPE non métallique ou utilisant du verre comme partie intégrante, est utilispe
jusqu'a stabilisation, dans les conditions les plus défavorables parmi les conditions suivantels:

a)| a la température ambiante maximale ou minimale; ou

b)| a la température ambiante maximale ou ninimale étendue; ou

c)| a une température supérieure a la TEMPERATURE REGULEE maximale ou minimale; ou
d)| par cycles entre les plages de TEMPERATURES REGULEES maximales et minimales; ou
e)| avec toutes les lampes allumges et a la puissance maximale pour un rayonnement.

L'appareil est débranché de sa-source d'alimentation, puis soumis a I'essai pendant 10 min.
9 | Protection contre la propagation du feu
Cgt article de la Rartie 1 est applicable a I'exception de ce qui suit:

9.5 Exigences pour les appareils contenant des LIQUIDES INFLAMMABLES

Addition;

Ajouter le texte suivant apres le premier alinéa:

Ce paragraphe 9.5 s'applique aux LIQUIDES INFLAMMABLES autres que les FLUIDES
FRIGORIGENES INFLAMMABLES. Les exigences concernant les FLUIDES FRIGORIGENES
INFLAMMABLES sont spécifiées en 5.4.101 et 11.7.101.

Remplacement:

Remplacer le point a) et la Note 1 par ce qui suit:

a) L'appareil doit étre construit de fagon a étre conforme aux points 1), 2) et 3) comme suit:

1) En CONDITION NORMALE et en CONDITION DE PREMIER DEFAUT, la température de surface
du LIQUIDE INFLAMMABLE ne doit pas dépasser le POINT D'ECLAIR du liquide exposé a l'air.
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2)

3)

- 126 - IEC 61010-2-012:2019 © |IEC 2019

En CONDITION NORMALE et en CONDITION DE PREMIER DEFAUT, la température de surface
de tout ELEMENT DE CHAUFFAGE PAR RESISTANCE a la surface du LIQUIDE INFLAMMABLE et
en contact avec l'air ne doit pas dépasser (¢t - 25) °C, ou ¢ est le POINT DE FEU du
liquide.

Dans le cas des appareils pour lesquels un réglage de I'OPERATEUR peut exposer un
LIQUIDE INFLAMMABLE a une condition dans laquelle les températures de 1) ou 2)
peuvent étre dépassées dans le cas d'une CONDITION DE PREMIER DEFAUT au cours d'un
MAUVAIS USAGE RAISONNABLEMENT PREVISIBLE, des mesures supplémentaires doivent

étre prises pour protéger I'OPERATEUR contre ce DANGER.

Par-exemple o BISPOSHH D ARREFBENYEATBEHOUHDEGH-désactve FEEEMENTDE
A d] ~ 1
CHAUFFAGE PAR RESISTANCE avant que les températures exigées en 1) ou 2)\ he
soient dépassées, est considéré comme conforme a cette exigence.

— Il convient de préter attention a tout scénario pouvant exposer @nm LIQUIPE
INFLAMMABLE autorisé a une température pouvant dépasser ¢, = 100 °C; ou ¢, est|la
TEMPERATURE D'AUTO-INFLAMMATION.

— L'utilisation dans l'appareil d'un LIQUIDE INFLAMMABLE non agre€é. 'par le fabricgnt
n'est pas considérée comme un réglage de I'OPERATEUR et n'est-donc pas couverte
par I'évaluation de I'Article 16.

NOTE 101 Le 16.1 fournit des recommandations relatives a ce qui est consideré comme un MAUVAIS USAGE
RAISONNABLEMENT PREVISIBLE.
Il n'est pas suffisant de limiter la température de surfacé du LIQUIDE INFLAMMABLE et des
parties en contact avec la surface uniquement paf, le systéme de régulation {de
température. Une protection contre la surchauffe ‘conforme aux exigences de 10.101,
obtenue au moyen d'un DISPOSITIF DE LIMITATION“DE LA TEMPERATURE indépendant |et
réglable, doit étre utilisée.
NOTE 102 La température de surface de I'ELEMENT.DE CHAUFFAGE PAR RESISTANCE utilisé pour chauffer|un
liquide peut étre bien plus élevée que la températute du liquide.
NOTE 103 Les instructions supplémentaires‘concernant les appareils destinés a étre utilisés avec un MOYEN
DE TRANSFERT DE CHALEUR LIQUIDE INFLAMMABLE-sont détaillées en 5.4.102.
Addition:
Ajputer la note suivante aprés.le point c):
NQTE 104 Lorsqu'un LIQUIDE INFLAMMABLE est présent dans I'appareil, le symbole 102 peut étre utilisé comme
mgrquage d'avertissement.
Remplacement:
Reémplacer lexpremier alinéa de la déclaration de conformité par le suivant:
L4 conformité est vérifiée par examen, y compris la plaque signalétique, la documentation|et
le|fanctionnement des appareils, et si nécessaire, par les essais et les mesurages de|la
telmpérature, comme spécifié en 10.4 et en 10.101

10 Limites de température de I'appareil et résistance a la chaleur

Cet article de la Partie 1 est applicable a I'exception de ce qui suit:

10.

1 Limites de température des surfaces pour la protection contre les briilures

Remplacement:

Remplacer le titre par ce qui suit:
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