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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
and other temperature conditioning equipment

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization fr standars |zat|
all national electrotechnical committees (IEC National Committees). The At
international co-operation on all questions concerning standardization in the e g
this end and in addition to other activities, IEC publishes International 3ta shni .- ifications,
Technical Reports, i i ificati i R S

comprising

Publications is accurate, IEC cannot be
misinterpretation by any end user.

between any IEC Publicati
the latter.

5) IEC itself does not\pro ide any 8
assessment ser@ §
services carried oy mde

6) All users should ensure

other damage of>any oever, whether direct or indirect, or for costs (including legal fees) and
expenses Si e pubkcation, use of, or reliance upon, this IEC Publication or any other IEC

indispensableNor the cqrrect application of this publication.

9) Attention is drawn e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61010-2-012 has been prepared by IEC technical committee 66:
Safety of measuring, control and laboratory equipment.

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

The text of this standard is based on the following documents:

FDIS Report on voting
66/590/FDIS 66/599/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

rart JOocuments
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A list of all parts of the IEC 61010 series, under the general title, Safety requirements for
electrical equipment for measurement, control, and laboratory use, may be found on the IEC
website.

IEC 61010-2-012 is to be used in conjunction with the latest edition of IEC 61010-1. It was
established on the basis of the third edition (2010) of IEC 61010-1

This Part 2-012 .supplements or modifies the corresponding clauses in IEC 61010-1 so as to
convert that publication into the IEC standard: Particular requirements for climatic and
environmental testing and other temperature conditioning equipment.

Where a particular subclause of Part 1 is not mentioned in this Part 2, tha
as far as is reasonable. where this part states “addition”, “modificatio
“deletion”, the relevant requirement, test specification, or note in Payt
accordingly.

syubclause applies
acement”, or
d\be adapted

In this standard:

1) the following print types are used:
— requirements and definitions: in roman type;
— NOTES: in smaller roman type;
— conformity and tests: in italic type;

— terms used throughout this
ROMAN CAPITALS.

2) subclauses, figures, tables and notgs which

the stability date indisated\on “th
related to the specific publicatiqQn.

e reconfirmed,

<&

e withdrawn,
e replaced by a\tevi

e amended

IMPORTANT&Q}oIour inside' logo on the cover page of this publication indicates
that it contains ~colours which are considered to be useful for the correct

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

This standard, in conjunction with Part 2-010 and Part 2-011, addresses the specific HAZARDS
associated with the heating and cooling of materials by equipment and are segregated as
follows:

specifically addresses the HAZARDS associated with equipment incorporating heating

IEC 61010-2-010
systems.

specifically addresses the HAZARDS associated with equipment incorporating REFRIGERATING

IEC 61010-2-011 SYSTEMS.

specifically addresses the HAZARDS associated with equipment incorporating both heating
and REFRIGERATING SYSTEMS that interact with each other such that the combined heating
IEC 61010-2-012 | and cooling system yield additional or more severe HAZARDS for the two systems than if
treated separately. It also addresses the HAZARDS associated with t of materials
by other factors like irradiation, excessive humidity, CO, and ME

ERATING SYSTEM
or other environmental factors apply, then Part 2-0107apph i ing Part 2-011 or
Part 2-012. Similarly, when the equipment include ING SYSTEM, and no
material heating system or other environmental fa« 2-011 applies without
orporates both a material
heating system, and a REFRIGERATING a &
application introduce significant heat i e R 3 G SYSTEM, a determination should

flow chart for selection pro 3 ¢ heating and cooling functions yields
t 2-010 and Part 2-011 apply for their
more severe HAZARDS result from the
or the equipment incorporates additional
lies but not Part 2-010 or Part 2-011.

respective functions.
combining of the hea

material treatmeniac Q

What HAZARDS are’ ap 2 9 GERATING SYSTEM?

RATING SYSTEM (see Figure 101) consisting of a MOTOR-
COMPRESSOR expansion device and an EVAPORATOR include but are not

limited to;

COMPRESSDOR. MOTOR-COMPRESSOR incorporates a REFRIGERANT cooled motor and it
should be estaklished that the maximum temperatures of LOW-PRESSURE SIDE under least
favourable condition do not exceed the insulation RATINGS within the motor.

— The maximum pressure of LOW-PRESSURE SIDE at the inlet to the MOTOR-COMPRESSOR. The
housing of the MOTOR-COMPRESSOR is exposed to this pressure and so the design RATING
of the MOTOR-COMPRESSOR housing should accommodate the worst case pressures whilst
providing the correct safety margin for a pressure vessel.

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

— The maximum application temperatures, namely, the SOAKED TEMPERATURE CONDITIONS,

where the heat is being extracted from, may impact the maximum temperat # =
PRESSURE SIDE to the MOTOR-COMPRESSOR as well as present a tempercture HLAq;\Q) %ents
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Full document details: IEC 61010-2-012 2016


http://avadocuments2026.com/doc/iec-61010-2-012-2016
http://avadocuments2026.com/doc/iec-61010-2-012-2016

IEC 61010-2-012:2016 © IEC 2016 -7-

OPERATOR is exposed to or electrical insulation is degraded. Whether this application
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.

The worst case conditions should be determined for the equipment and will include both the
least favourable NORMAL USE conditions as well as the most unfavourable testing results under
SINGLE FAULT CONDITIONS.

Maximum temperature
and pressure at
HIGH-PRESSURE SIDE

CONDENSER
~
~
MoToR- Expansion
COMPRESSOR )
device
VA OR
L e
Application
under SOAKED
Maximum temperature TEMPERATURE
and pressure at CONDITIONS
LOW-PRESSURE SIDE
>~

<<§> >
\)\> IEC
Figure 1@8 IG ING SYSTEM incorporating a CONDENSER

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

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

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

Does the equipment
incorporate additional material
treatment factors?

Part 2-012 applies NO

alone

2-010 applies
alone

Part 2-011 applies
alone

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

Part 2-012 applies
alone

The equipmen
to ensure the HAZAR

The equipment may take

measures to reliably mitigate the

impact of the application
temperature

IEC
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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 paragraph by the following:

accessories within the categories a)
whenever that equipment imsorpora

— A REFRIGERATING SXSTEMthatis pacted by an integral heating function such

that the combined |heatj Qli generates additional and/or more severe
HAZARDS than thos : Ws ifreated separately.

— The material ing ™t in the intended application introduce significant heat into the
REFRIGERATING $X ing system in the application yield additional and/or
more severe R A ose fpr the cooling system if operated at the maximum RATED
ambient algne

— Anirradiation e materials being treated presenting additional HAZARDS

— A fugction pose the materials being treated to excessive humidity, carbon dioxide

— A function 0oRNMECHANICAL 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, recirculating coolers for extracting heat.

If 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 also meet the requirements
of those other Part 2 standards. However, when the equipment incorporates only a
REFRIGERATING SYSTEM or only a heating function or a combination of the two without
introducing additional HAzARDS described in the above dashed paragraphs then the
application of IEC 61010-2-011 or IEC 61010-2-010 or both, as applicable, shall be

considered instead of this Part 2. Documents
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See further information in the flow chart for selection process and guidance in the
INTRODUCTION.

NOTE 102 Subclause 3.1.107 and Annex BB provides definition and requirements for protection of people who
are inside WALK-IN EQUIPMENT.

1.1.2 Equipment excluded from scope

Addition:

Add the following two new items after item j):

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

bb) sterilizing equipment.
1.2 Object
1.2.1 Aspects included in scope

Addition:

Add two new items to the list:

aa) biohazards (see 13.101);
bb) hazardous chemical substances/(se¥

2 Normative references

Additions:

IEC 60079-15:20©§x
protection “n”

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 62471, Photobiological safety of lamps and lamp systems

IEC TR 62471-2, Photobiological safety of lamps and lamp systems — Part 2: Guidance on
manufacturing requirements relating to non-laser optical radiation safety

ISO 7010:2011,Graphical symbols — Safety colours and safety signs — Registered safety signs

3 Terms and definitions

This clause of Part 1 is applicable except as follows:

Documents
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3.1 Equipment and states of equipment

Addition:
Additional definitions:

3.1.101

BATH

complete device intended for application of controlled temperatures to SPECIMENS by
immersion in a temperature-controlled liquid HEAT TRANSFER MEDIUM

3.1.102
CIRCULATOR

3.1.103

TEST CHAMBER
ENCLOSURE or space in some part of which specified condi
temperature, humidity, irradiation, low air pressure, mo

3.1.104
COMBINED TEST CHAMBER
special TEST CHAMBER combined witf

3.1.105
INCUBATOR
special TEST CHAMBER, pri

3.1.106
SHAKER
equipment to disp

3.1.108
DRYING-OUT

period to wait or a 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 standard

3.1.109

STANDSTILL

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

Documents
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3.2 Parts and accessories

Addition:
Additional definitions:

3.2.101

RESISTANCE-HEATING DEVICE

part of a 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-hea
replaced with “resistance-heating equipment”]

nit” has been

3.2.102
REFRIGERATING SYSTEM
combination of interconnected REFRIGERANT-containing  paxts consti

rejecting heat
[SOURCE: ISO 5149: 1993, 1.3.47]

3.2.103
CASCADE SYSTEM
REFRIGERATING SYSTEM consisting of two-or mo pendent refrigeration circuits where the

[SOURCE: EN 378-1: 2008
included]

3.2.104
MOTOR-COMPRES

9 Nsing mayvbepermanently sealed, such as by welding or brazing (hermetic MOTOR-
COMPRESSOR), ® d by gasketted joints (semi-hermetic MOTOR-COMPRESSOR). A terminal box, a
terminal boXeqver,~aQd othex elegtrical components or an electronic control system may be included

[SOURCE: IEC 606335-
by “refrigerating sub

-34:2012/AMD1:2015, 3.101, modified — “appliance” has been replaced
ssembly”]

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

[SOURCE: ISO 5149: 1993, 1.3.11]

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

[SOURCE: ISO 5149: 1993, 1.3.12, modified — “machine” has been replaced by “subassembly”]
Documents
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3.2.107
EVAPORATOR
heat-exchanger in which liquid REFRIGERANT is vaporized by absorption of heat

[SOURCE: IEC 60335-2-40: 2009, 3.110]

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

[SOURCE: ISO 5149: 1993, 1.3.24]

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

ERAY
[SOURCE: ISO 5149: 1993, 1.3.30]

3.2.110

CIRCULATING PUMP
pressure and/or suction pump transporting the liq
CIRCULATOR

EDIUM in a BATH or

3.2.111

CIRCULATING FAN
propeller fan or centrifugal impellor d
INCUBATOR with or without any air duct

ate the air in a TEST CHAMBER or an

3.2.112

HUMIDIFIER

electric device that ge
or other ENCLOS
3.2.113

BATH TANK

open or enclosed ining the HEAT TRANSFER MEDIUM, in @ BATH Or CIRCULATOR

3.2.114
LIQUID CON#®

pipe fitting ft
exchanger

ich liquid is expelled from or discharged into a vessel or a heat

3.2.115
VENTILATOR
device for replacing air inside a TEST CHAMBER or an INCUBATOR by outside air

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

[SOURCE: EN 378-1: 2008, 3.6.12] Documents
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3.2.118

PRESSURE-LIMITING DEVICE

pressure-actuated device (for example, a high-pressure switch) which is designed to stop the
operation of 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: ISO 5149: 1993, 1.3.40]

3.2.120

FLAMMABLE LIQUID
liquid capable of producing a flammable gas or vapour which, when
proportions, will form an EXPLOSIVE GAS ATMOSPHERE under a
conditions

air in certain
Qperating

3.2121
HEAT TRANSFER MEDIUM
medium used to transfer heat to the material being progcess

3.2.122

REFRIGERANT
fluid used for heat transfer in a R absorbs heat at a low
temperature and a low pressure of the j a higher temperature and a

3.2.123
FLAMMABLE REFRIGERA
REFRIGERANT wit@a ) ifi of group 2 or 3 in accordance with ISO 5149

[SOURCE: IEC 60

3.2.124
SPECIMEN
any materfal, substante, or product designated to be processed, for example, in a BATH, TEST
CHAMBER~NQr a A

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:

Additional definitions:

3.5.101

SATURATED-VAPOUR PRESSURE (OF REFRIGERANT)

vapour pressure (of REFRIGERANT) at which the liquid and vapour can exist in equilibrium at a
given temperature

Documents

Document Sharing Hub

Full document details: IEC 61010-2-012 2016


http://avadocuments2026.com/doc/iec-61010-2-012-2016
http://avadocuments2026.com/doc/iec-61010-2-012-2016

IEC 61010-2-012:2016 © IEC 2016 - 15—

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.

[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

working temperature range that is achieved by an active REFRIG NS T

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

3.5.105
FLASH POINT

3.5.106

FIRE POINT

lowest temperature at ©
small flame has app
3.5.107

AUTO IGNITION TE
lowest tempg

without an_externaligyition saur€e, such as a flame or spark.

Note 1 to en

;. Orge Ignited,the substance will continue to burn until it is either completely consumed or the
temperature of th

eremainger of the substance is reduced to or below its FIRE POINT.

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 of gas or
vapour which, after ignition, permits self sustaining flame propagation

[SOURCE: IEC 60050-426:2008, 426-01-07]
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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
operating temperature of the EUT equals to £2,0°C of the maximum ACC RANGE with the
MOTOR-COMPRESSOR running or, the maximum RATED operating temperature with the MOTOR-
COMPRESSOR off

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

3.5.111

MECHANICAL MOVEMENT

general description for the motion of materials being processed, for exa in a SHAKER or
COMBINED TEST CHAMBER

3.5.112
MOVEMENT FREQUENCY
number of complete cycles of MECHANICAL MOVEMENT

3.5.113
MOVEMENT AMPLITUDE
maximum radius, distance, or angle of the MECHANICAL M@ ENT

4 Tests

4.3 Reference test co
4.3.1 Environmental

Addition:

conditions

aa) an ambient
if higher;

erpperature of 40 °C, or the maximum RATED operating ambient temperature

bb) the temperature of water supply being the maximum as specified by the manufacturer
(see 5.4.3);

cc) a relative humidity not exceeding the limits of 1.4.1 d), or the maximum RATED operating
relative humidity at the maximum RATED operating temperature, if higher;

If, as permitted by note 2 of 1.4.1, a REFRIGERATING SYSTEM has an operating temperature
RATING below 40 °C, the NORMAL CONDITION tests shall be performed in an environment that
matches the maximum RATED operating temperature, and then repeated at an environmental
temperature of 40 °C. See 4.4.2.106.
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4.3.2 State of equipment

4.3.2.1 General

Replacement:

Replace the first paragraph and note by the following:

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 4.3.2.113 if applicable.

When measuring temperatures, pressures, and current draws of equipm
REFRIGERATING SYSTEM, the tests shall be started from a SOAKED TEMPERA
all pressures have fully equalized. Tests at the extremes of the input e (x40 %) shall
start under these voltage conditions and achieve a stable state b« t from a
SOAKED TEMPERATURE CONDITION.

nt incorporating a

For example, when the equipment is operated at or c
minimum operating temperatures or operated in combinati
pressure, radiation, or conditions of precipitation.

een s maximum and
ive/humidity, low air

Addition:
Add the following subclauses:

4.3.2.101 Heat load

manufacturer’s specifie

NOTE DIN 12876

equipment.
4.3.2.102

Where equip
be set to,gen
use (inctuding~q dnum RATED and none).

4.3.2.103 3 and lamp systems
lllumination 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 maximum, off and cycled).

NOTE An example is Xenon arc lamp used in a weather durability TEST CHAMBER.
4.3.2.104 MECHANICAL MOVEMENT
Equipment with a function of MECHANICAL MOVEMENT (for materials or HEAT TRANSFER MEDIUM)

shall be set to expose the equipment and any materials being processed to the worst
conditions (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
conditions of use (including maximum, off and cycled).
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4.3.2.106 VENTILATORS

VENTILATORS shall be operated within the manufacturer’s specified conditions of use (including
maximum, off and cycled).

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 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
REFRIGERATING SYSTEM which is outside its ACC RANGE, the equipment

Where a heating system (or HEAT TRANSFER MEDIUM)
REFRIGERATING SYSTEM which could affect the pressure in
condition for pressure shall be established including:
— MOTOR-COMPRESSOR running throughout;
— MOTOR-COMPRESSOR started during test;
— outside its ACC RANGE with the MORQR-CQ S e equipment set to apply the

4.3.2.109

Least favourable conditions i prdduction of exhaust, vapours and/or
condensates shall be greated i ' nd cycled).

NOTE The TERMINA of &y RESISTAN exposed to ambient are easily condensed after HEAT
TRANSFER MEDIUM be € tion for some time.

4.3.2.110 Filling 2Nni

CIRCULATING PUMN 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 gas HEAT TRANSFER MEDIUM, whether it is air or other
designated gases, at the percentage of content and pressure within the manufacturer’s
specified conditions of use (including maximum, minimum and none).

4.3.2.113 Properties of liquid HEAT TRANSFER MEDIUM

For equipment with wide operating temperature range, effect of contraction, expansion,
evaporating, condensing, oxidizing, boiling and freezing of the liquid and its allowable
operating 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.
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4.4.2 Application of fault conditions
4.4.2.10 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 also with the
CONDENSER airflow restricted, until maximum stabilized pressure are 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

bb) For a water-cooled CONDENSING UNIT, the REFRIGERATING SYS

maximum stabilized pressure are attained or i s ati maximum
temperatures are attained under cycling load. The tempers \ res shall be
monitored at short intervals throughout the test to e 8 k valyes are captured.
This test is conducted at a room ambient te W a water temperature of
25°C+ 3 °C.

If a manual reset PRESSURE-LIMITING DEVICE i ied imit the maximum and/or
minimum pressure for HIGH-PRESSUR ’ 7 then it shall be reset
manually within 6 s of operation for 10

NOTE 101 The running state of MOTOR-COMPRESSOR is N aqt after the manual high PRESSURE-LIMITING
DEVICE has operated.

cycle automaticall
been achieved.

NOTE103 Th
reset PRESSUY
period.

If it can be :
the manufacturer~may’elect to waive the test, but shall set the ps for HIGH-PRESSURE SIDE of
the MOTOR-COMPRESSOR to the RATING of the PRESSURE-LIMITING DEVICE.

For equipment with both air-cooled and water-cooled CONDENSERS, faults are applied to only
one at a time unless the equipment is designed so that the OPERATOR can select to run either
air-cooled or 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 this subclause. 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:
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Add the following second paragraph after item b):

If a HAZARD could be caused by overfilling 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
HEAT TRANSFER MEDIUM used for the test shall be of a type specified for NORMAL USE.

Addition:
Add the following new subclauses:

4.4.2.101 MOTOR-COMPRESSOR

Housing and winding temperatures of MOTOR-COMPRESSORS that
IEC 60335-2-34 (including Annex AA), shall be measured under
19.102 and 19.103 of IEC 60335-2-34: 2012/AMD1:2015.

Housing and winding temperatures of MOTOR-COMPRESSORS~\COR
(including its Annex AA), are not measured.

4.4.2.102 Fluid leakage in the equipment

Internal leaks of fluids shall be simulated.

quipment shall be filled to its maximum level with
3 specified by the manufacturer. The following faults

a) gquipment where there is an opening over the BATH TANK and
wherg AT TRANSFER MEDIUM could cause a HAZARD, the temperature
rridden so that the HEAT TRANSFER MEDIUM is kept boiling until any
DEVICE for overtemperature protection is triggered, or boiling is

terminated bythe 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 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.

c) 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
protective device shall be reset (if required) and the temperature control shall be re-
activated with the 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 TRANSFER MEDIUM is
at the specified temperature and normal viscosity.
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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.

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.

HUMIDIFIER to drive the steam or mist into the equipment, the HUMIDK
the equipment running at or cycling between its maximum and i
whichever is least favourable.

In case of doubt, tests shall be made with more than one

4.4.2.106 Extreme operating ambient abnor

For REFRIGERATING SYSTEMS intended A
restricted than specified in 1.4.1, this
failure of the controlled enwronment in

Having determined the least favourabl
under 10.4.1 the equipment

ditions until a steady state has been

achieved. The test environmeny { i e levels of 1.4.1 (40 °C, 50 % RH) and
the equipment is allowed to ilj aximum temperatures and pressures are
recorded. Protective o S If the equipment does not
reach steady st d £ X ati of>protective devices, then the maximum values
recorded for this 3 B N

sressures at the point of operation of non-resettable or
do not need to be reset during this test; or

and pressures achieved after continued cycling of
éctive devices, which shall be allowed to cycle until it is clear
ill not develop higher maximum values.

If a HAZARD could arise in case of a single fault of a speed controller, then such faults shall be
applied, one at a time.

NOTE 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 FAULT
CONDITION of the speed controller, a HAZARD might arise if the pressure developed by the pump exceeds the
MAXIMUM 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 of tests
4.4.3.1 General

Replacement:

Replace the text with the following:
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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 eventually occur, the test
shall be continued until it is clear that stable conditions have been maintained for at least 1 h,
unless one of these HAZARDS arises before then.

4.4.4 Conformity after application of fault conditions
4441 General
Addition:

Add the following text below item c):

Conformity with the requirements for temperature protection of mo
as specified in 4.4.2.101.

5 Marking and documentation
This clause of Part 1 is applicable except as follows:

5.1 Marking

Addition:

For equipment ingorpa
be marked: @

C) FOR A BLENDED REFRIGERANT, AT LEAST ONE OF THE FOLLOWING:

1) the chemical

2)

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

4

ame and nominal proportion of each of its components,
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 classification
standard, e.g. ANSI/ASHRAE 34.

d) MAXIMUM ALLOWABLE PRESSURE (PS), HIGH-PRESSURE SIDE and LOW-PRESSURE SIDE for each
REFRIGERANT STAGE.

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

Conformity is checked by inspection.
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5.1.102 Marking for equipment incorporating MECHANICAL MOVEMENT

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

Conformity is checked by inspection.

5.1.5 TERMINALS, connections and operating devices

Addition:

Add the following subclauses:

5.1.5.101 LiQuID CONNECTIONS for HEAT TRANSFER MEDIUM

symbol 108 or 111;

b) for CIRCULATOR with liquid suction
in Pascal preceded by a minus sig

c)

maximum pressur
or 111and 112

Symbols 107 to @a

Where there is inSufi
used and explagation

5.1.5.102 IQUID\CONNECTION for filling of BATH TANKS with enclosed CIRCULATORS

Where the miss-setting of controls or valves associated with LIQUID CONNECTION for filling of 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
the necessary settings to ensure safety under different operating conditions.

Conformity 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 shall
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 80cm? or it is not self-evident, a text marking or
symbol 116 to indicate the location of the opening for filling;

b) for equipment intended for directly connection to the water supply, a text ﬂarkin or
symbol 113 for each LIQUID CONNECTION for water source, and optionally in Qgﬁments
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applicable, auxiliary text to indicate the RATED pressure, flow rate, and maximum
temperature of the water supply;

c) for equipment 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 liquid
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 nege
or its equivalent, “Fresh air inlet. Do not block.”;

3) symbol 121 for the exhaust opening.

NOTE Symbols 113 to 121 can be found in Table AA.1.

Where there is insufficient space near the LIQUID £ONNEGTIO®
symbol 14 of Table 1 may be used and additional éxplanation
instructions.

d¥or exhaust openings,
be included in the

Conformity is checked by inspection.

5.1.5.104 Equipotential TERMINALS

Each equipotential for equipotentiality of
IEC 60417-5021 (200 ing be marked on a screw, bolt, removable

Addition:

Add the4 bols to Table 1:
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Table 1 — Symbols

Number Symbol Reference Description

101 ISO 7010 — W010(2011-06) Warning; low temperature/freezing
conditions, frostbite HAZARD

102 ISO 7010 — W021(2011-06) Warning; flammable
material/FLAMMABLE LIQUID

103 | ISO 7010 — W009(2011-06) Warning; biologicta ZARD

104 | ISO 7010 — W027(2011-06) Wafning; Qptical radiati

105 : ISO 7010-W011(2011-06) \%; slippery surface

106 | ISO 7010-W02 201\0\ \Mning; crushing of hands

N

wing:

5.2 Warning marki

Replacement: Q

Warning marking ifies is standard shall meet the following requirements.

Add the following 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 15mm in height.

5.4.1 General

Replacement:

Replace item d) by:

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:

Where applicable the documentation shall include the following:
Addition:

Add the following items after f):

aa) the maximum and minimum operating temperatures;
bb) the ACC RANGE and rated cooling capacity for REFRIGERATING S

cc) RATED pressure and flow rate for LIQUID CONNECTIONS beth
APPLICATION SYSTEM;

dd) the maximum additive relative humidity;
ee) the minimum air pressure;

ff) the maximum radiation strength;
gg) RATED PRESSURE, flow rate for connections o liquig g
hh) maximum MECHANICAL FREQUENC

5.4.3 Equipment installation

Replacement:

a) assembly, locatio

minimum distahce
opening; o@

laboratory ben

e rigidity and non-slippery of the floor and/or
2 caused by hot items falling from the equipment, for

example when a i ere shall be a warning that the equipment shall not be
mounted on \a ammable material; Assembling the equipment away from
overhead ere opening of the door or lid or, exhausting of the fume is
possible for NO

b) for i ating lockable swivel casters and/or levellers, the requirements to
lock the

c) ventilation requireiments: 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, additional TEMPERATURE-LIMITING DEVICES relating to safe temperatures
for the materials, etc.;

d) requirements for liquid filling, draining or overflowing (see 10.1 b));
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 the
supply source is essential,

4) for PERMANENTLY CONNECTED EQUIPMENT:
— supply wiring requirements,
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— requirements for any external switch or circuit-breaker (see 6.11.3.1) and external
over current protection devices (see 9.6.2), and a recommendation that the switch
or circuit-breaker be near the equipment;

f) requirements for special services, for example, air, cooling liquid. Characteristics
necessary for safety shall be specified, for example, maximum and minimum temperature
and pressure for cooling water;

g) requirements for installation of and/or connection to vacuum pump, air compressor and/or
steam source;

h) 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;

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

j) requirements for connecting a remote CONDENSING UNIT to the equi

specifications for REFRIGERANT (see 5.1.101) and, ventilation,
procedures for connection and adjustment;

mains and, precautions
surface, mechanicalN

installation and a
n) requirement
Conformity is cheghk
Addition:

Add the

5.4.3.101 OUT and STANDSTILL

The instructions shall include a warning that the equipment cannot be assumed to meet all the
safety requirements of this standard during the DRYING-OUT and/or STANDSTILL.

Conformity is checked by inspection.

5.4.4 Equipment operation
Addition:

Add the following items after item j):
aa) requirements for the liquid HEAT TRANSFER MEDIUM and warning against HAZARDS related
to improper use of the liquid.

— specifications of the liquid applicable to the equipment, in particular the
temperature range, flammability, viscosity, FLASH POINT, FIRE POINT, AULO IGNITION

ocuments
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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;

bb) instructions for how to calculate the cooling capacity and/or effective heating capacity
for SPECIMEN and APPLICATION SYSTEM;

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 ces radiates to
the HEAT TRANSFER MEDIUM.

cc) requirements for SPECIMEN loading, distributing and fixing withi ing space for

dd) procedures to be followed to shut down the equip 2 it in a safe
state.;

ee) warning against access to WALK-IN EQUIPME BB) for untrained
personnel or child. Requirements for access tg wa in particular the use
of personal protective equipment, OPERATOR, unlocking
mechanism and clearance of the~door, when OPERATOR is inside
the equipment;

ff) requirements for ventilating devisg, acce h) and LIQUID CONNECTIONS;
Warning against HAZARDS fro
HAZARDOUS gas, liquid or solid (s

hh) instructions for prope arning against HAZARDS from lamp and lamp
systems, H@ : d MECHANICAL MOVEMENT;
i) instructions\Aq i protective equipment, protective measures or

Addition:
Add the follow

5.4.4.101 Cleaning and decontamination

The instructions shall include conditions and intervals for cleaning and, where necessary,
decontamination. The recognized generic names of recommended materials for cleaning and
decontamination shall be given as well as an indication of any materials which could be likely
to be used but which are incompatible with parts of the equipment or with material contained
in it.

The instructions shall also state that the RESPONSIBLE BODY shall ensure that:

a) appropriate decontamination is carried out if HAZARDOUS substance is split onto or into the
equipment;

b) 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;
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c) 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.

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.

for biological application and any accessories are maintained,
Manufacturers are required to provide a format for the RESPONSIBLY
treatment has been carried out.

Table 101 — Time-temperature
- N
Corresponding steam temperatiuxe
/m/\r\ Minimum hold time

Nominal ge
kPa °C (\ “c/\ min
325 136,0& ) ( 13kto\l~3/8 )\/ 3

Absolute pressure

250 1275\ 126 129" 10
215 122,5( r'\ 1240 124 15
175 M5 to 118 30

NOTE ‘Minimum hold tlmei\m\is the(time thment‘)\/t steam temperature.
Conformity is ch@d

5.4.5 Equipme

ith the following:

Where continued fe operation is dependent on regular scheduled inspection and/or
maintenance, the insfructions to the RESPONSIBLE BODY shall detail the required inspection and
maintenance 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 REFRIGERANT (see 5.1.101), HEAT TRANSFER MEDIUM, flexible
tubing, hose, fittings, insulation materials, lamps, door gasket which are specific to the
equipment.

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

e Intervals, detailed procedures for inspecting function of TEMPERATURE-LIMITING DEVICE,
LIQUID LEVEL CUT OUT, PRESSURE-LIMITING DEVICE and similar protective devices.

e Intervals and detailed procedures for cleaning of piezo-electric transducer used in
ultrasonic HUMIDIFIER, RESISTANCE-HEATING DEVICE and, water heat exchanger and,
filters in the heat exchanging system. Documents
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e Statement that maintenance ACCESSIBLE by means of a TooL shall be made 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 protection,
liquid level protection, high or low pressure protection and, the unlocking or
interlocking mechanism of door or lid for escaping away 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.

manufacturer’s part number is considered sufficient when the r
allow alternatives to be used.

Instructions for~serwce-personnel need not be supplied to the RESPONSIBLE BODY, but should
be made avaitahle to'service personnel.

Conformity is checked by inspection.
Addition:
Add the following subclauses:

5.4.101 Additional instructions for refrigerating equipment that use FLAMMABLE
REFRIGERANT

For refrigerating equipment that use FLAMMABLE REFRIGERANT, the instructions shall include
sufficient information to assure the safe handling, servicing and disposal of the equipment.

The instructions shall include the substance of the following warnings as necessary:

— WARNING Keep clear of obstruction all ventilation openings in the ENCLOSURE or in the

structure for building-in; Documents
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— WARNING Do not use mechanical devices or other means to accelerate the defrosting
process, other than those recommended by the manufacturer;

— WARNING Do not damage the REFRIGERANT circuit;

— WARNING Do not use electrical appliance within the equipment, other than those
recommended by the manufacturer.

NOTE For the US additional marking and informational requirements exist for refrigerating equipment which
employ 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 remote REFRIGERANT CONDE NIT that use a

FLAMMABLE REFRIGERANT shall include the substance of the following wayn

— WARNING: In order to reduce fire HAZARDS the installation of this only be
carried out by qualified personnel approved by the manufact

The marking of the type of FLAMMABLE REFRIGERANT and of.th Or insulation

blowmg shaII be visible when gaining access to the MOTO RS and, in the case of

i the nameplate of the
chaxge information. It shall be

EFRIGER
clearly visible after installation of the €quipme

5.4.102 Additional in énded for use with FLAMMABLE LIQUID

For BATHS, CIRCULATO 3 J ended for use with FLAMMABLE LIQUID HEAT
TRANSFER MEDIU i i include sufficient information to assure the safe
handling, servici i 3

— WARNING: in” and recover the liquid when the equipment |dles, if the liquid HEAT
TRANSFER MEDIUM is used with open BATH TANK and, if it is highly volatile at ambient.

A label carrying symbol 102 shall be provided with equipment which can be 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 FLAMMABLE LIQUID HEAT TRANSFER
MEDIUM.

The instructions shall be provided with detailed information for procedures to reduce the RISK
with regard to the use of FLAMMABLE LIQUID HEAT TRANSFER MEDIUM, including 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).

Conformity is checked by inspection.
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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
carried out before making the measurements of 6.3, 6.7.2.2 and 6.8. STANDSTILL Or DRYING-
ouT is followed by a rest period of 2 h, with the equipment de- ergize before the
measurements are taken.

the permissible limits could be exceeded at least favourable ¢ D eratings conditions,
the relevant measurements are repeated at these conditions A valoes are used.

6.3.1 Levels in NORMAL CONDITION

Addition:
Add the following second paragraph to

Levels for PERMANENTLY CONNECTED EQ es the above values.

Addition:

Add the foIIowin

Add the following

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).

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:
Documents

Document Sharing Hub

Full document details: IEC 61010-2-012 2016


http://avadocuments2026.com/doc/iec-61010-2-012-2016
http://avadocuments2026.com/doc/iec-61010-2-012-2016

IEC 61010-2-012:2016 © IEC 2016 -33 -

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-0UT 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.

6.8.2 Humidity preconditioning
Addition:

Add the following paragraph to 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:

values by

1) liquids, vapours or impurities cond
2) contact with hot or cold parts;

6.10.1 MAINS supply co

Replacement:

Replace the thir@

If the cord i ¥ , both the cord and the appliance inlet shall have adequate
temperature RATINGS\Th¥& cord and the appliance inlet shall have a temperature RATING above
the maximum tem
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 temperature
RATING.

NOTE Appliance coupler in compliance with IEC 60320, such as that with style C15 and C16, or C21 and C22 for
hot condition or, C15A and C16A for super hot condition is an example of required mechanism.

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: Documents

Document Sharing Hub

Full document details: IEC 61010-2-012 2016


http://avadocuments2026.com/doc/iec-61010-2-012-2016
http://avadocuments2026.com/doc/iec-61010-2-012-2016

- 34 - IEC 61010-2-012:2016 © IEC 2016

Add the following paragraphs after the first paragraph:

If the width of the gap may decrease from a value larger than the minimum gap of Table 13 for
that body part to a value smaller than the minimum gap in NORMAL CONDITION and 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 handle or shaft so that hand, wrist, fist and fingers are kept away from the moving gap
during 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 locates by using symbol 106 of Table 1.

Addition:

Add the following subclause:

7.3.101 Warning markings for MECHANICAL MOVEME

7.4  Stability
Addition:

7.4.101

The equipme

and load condition.yepresenting 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, or 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 outermost
parts of the equipment in its original position.

During the tests the equipment shall remain in position. Any flexible tubing or other
mechanical connection in between 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 RISk assessment of Clause 17.
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7.4.102 Removable sPECIMEN holder for MECHANICAL MOVEMENT

If a HAZARD, such as abnormal noise or mechanical injury from imbalance or uncoupling of the
specimen holder for MECHANICAL MOVEMENT during NORMAL USE, could result during the
removal or reengagement, 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.

Conformity is checked by inspection.

7.5 Lifting devices and supporting parts
7.5.1 General
Addition:

Add the following text after the first paragraph:

Where the physical construction is such that parts whi
handles, grips, lifting devices or supporting parts could be

a) have a strength identical to or higher than th
supporting parts or,

b) have a warning marking (see 5.2

secified in 7.5.2 and 7.5.3.

Conformity is ch@d k

8 Resistance ton

This clause g ble except as follows:

8.1

Replacement:

Replace the text of 3) by the following:

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

8.2.1 Static test

Replacement:
Replace 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) at maximum or minimum ambient temperature or;

Documents
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c) over the maximum or minimum operating temperature or;
d) cycled between the maximum and minimum temperature range or;
e) 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.

8.2.2 Impact test

Replacement:

Replace the second paragraph by the following:

An ENCLOSURE which is non-metallic or has glass as part of its construgtiqn is operated until a
steady-state condition is reached at the least favourable of the followjittg conditigns:
a) at maximum or minimum ambient temperature or;

b) at extended maximum or minimum temperature or;

over the maximum or minimum operating temperature ¢
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The equipment is disconnected from the y'S ted within 10 min.

9.5 Requirements fi

Addition:

This clause S The

Replacemen

Replace item a) andwiote 1 by the following:

a) The equipment shall be so constructed that it complies with items 1, 2 and 3 as follows:

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 exposed to the
air.

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 with
air shall not exceed (t — 25) °C, where t is the FIRE POINT of the liquid.

3) For equipment where a user setting could expose a FLAMMABLE LIQUID to a condition
where 1) or 2) could be exceeded in the case of a SINGLE FAULT CONDITION during
FORESEEABLE MISUSE, additional measures shall be provided to protect the OPERATOR
from this HAZARD.

— For example, a LIQUID LEVEL CUT OUT that disables the RESISTANCE-HEATING DEVICE
before the requirements of 1) or 2) are exceeded is considered to comply with this

requirement. Documents
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— Consideration should be given to any scenario that may expose any permitted
FLAMMABLE LIQUID to a temperature that could exceed t, — 100°C, where t, 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.

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. Over-temperature
protection meeting requirements of 10.101 achieved by an independent, adjustable
TEMPERATURE-LIMITING DEVICE shall be used.

NOTE 102 The surface temperature of RESISTANCE-HEATING DEVICE used to heat aJligui be considerably
higher than the temperature of the liquid.

NOTE 103 Additional instructions for equipment intended for use with FL
MEDIUM are detailed in 5.4.102.

Addition:

Add the following note after item c):

NOTE 104 Where FLAMMABLE LIQUID is present in the equip#n an be Used as a warning marking.

Replacement:

10.4,and 10.101.

10 Equipmen@l s

This clause of Pa

dresistance to heat
ept as follows:

10.1 Surfaé perature its for protection against burns

Replacem
Replace the title e 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 are hot because of proximity to heating parts, they are
permitted to exceed the values of Table 19 in NORMAL CONDITION and to exceed 105 °C in
SINGLE FAULT CONDITION, provided that they are recognizable as such by appearance or
function or are marked with symbol 13 of Table 1 (see 5.2). Equipment heated by its
environment to temperature values exceeding the values in Table 19 in NORMAL CONDITION
and 105 °C in SINGLE FAULT CONDITION need not to be marked with symbol 13.

NOTE The limit for maximum surface temperature of the housing of discharge pipe proximity to the MOTOR-
COMPRESSORconforming to IEC 60335-2-34 (including its Annex AA) is 150 °C when tested at 43 °C ambient.

If minimum temperature of easily touched cold surfaces exceeds the value of —30 p?’lg&?ﬁents
surface shall be marked with symbol 101 of Table 1 to warn the OPERATOR ageinst HAZ 0
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frostbite (see 5.2). Equipment cooled by its environment to temperature values lower
than -30 °C need not to 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 -40 °C, consideration should be given to mark the following for warning against possible
burn and/or frostbite HAZARDS:

a) 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.

b) LiQuUID CONNECTIONS for circulating, draining or overflowing of HEAT TRANSFER MEDIUM may
be marked with symbol 13 and/or symbol 101 and/or the maximygm a/or minimum

c) exhaust opening may be marked with symbol 13 and/or symbo}18

d) If an enclosed CIRCULATOR is intended for a hydraulically Sealed PL CATRON SYSTEM, the
LIQUID CONNECTION for filling of the BATH TANK or exhau A PRESSURENRELIEF DEVICE may
be marked with symbol 13 and/or symbol 101 and/ e \maximum\and/or minimum

temperatures, there shall be an indication ¢fthe “
which has a door in it or hg8\any other u tended for loading of SPECIMEN.

Replacement:

Replace the co

10.2 Te

Addition:
Add the following text and table.

Conformity for motor-compressors is checked by measurement as specified in 10.4, in
NORMAL CONDITION and in the applicable SINGLE FAULT CONDITIONS of 4.4.2.10, 4.4.2.101and
also in any other SINGLE FAULT CONDITIONS that could cause a HAZARD as a result of excessive
temperature or pressure. The temperature limits for MOTOR-COMPRESSORS are defined by
Table 102. The pressures are recorded for use in 11.7.2.
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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:

Replace the text in 10.4.1 with the following:

Max;mum temperature is determined by measur/ng the te pexatyreNkise under reference test

equipment as defined in 4.3.2 of this part of the
concerning ventilation, cooling liquid, limits for i

Tests at the extremes of theN S all start under these voltage conditions
and achieve a stable stat S W8 SOAKED TEMPERATURE CONDITION. At the

termination of the test j santipue after the equipment is switched off until
the pressures frg = EF R ge have equalized or clearly demonstrate that
maximum value ‘

During the test er than self-resetting thermal motor-protectors for
MOTOR-COMPRESSQOR ate. When steady conditions have been established

E of IEC 6095Q 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 |EC 60335-2-34 (including its 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-COMPRESSOR in accordance with
IEC 60335-2-34 (including its Annex AA).

For MOTOR-COMPRESSORS not conforming with IEC 60335-2-34 (including its 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: Documents
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Add the following 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 self-
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 t,>~100 °C, where
ty = i
can be exposed to air.

If a HAZARD could result from an incorrect immersion depth, movable-i QrIsi ‘ LATORS, when
combined with either an open BATH TANK or a refrigerating BATH resulting a 4 IRCULATOR,
shall be marked with the maximum and mlnlmum depth of jrhme |o \_These ings may be

- eht or for heat-transfer,
TEMPERATURE-LIMITING DEVICES or systems sha ' sn set as directed in the
manufacturer's instructions, that the te ; i not exceed the value as

The equipment as a whole, or the relevant parts s, de-energized by one of the following

methods

a) for single-phase equipme ¢uit and physical construction shall be
examined to ident fhe TEMPERATURE-LIMITING DEVICE shall be
placed in the pole |of thé proyides the better protection from single faults that
could defea ¢ pera ion in the event of a subsequent failure of the

temperature | evicewhich isolates both phase and neutral conductors at
the same time m i 8 ault protection (depending on application) and should

inspection of the circuit diagram, the data sheet for the
E, and the method in which it is installed in the equipment,

Consideration shall be given to the following:

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

— In some cases a fall in the temperature of a heated medium (for example liquid in a BATH
or CIRCULATOR) could cause a HAZARD. If this could occur as a result of the operation of a
TEMPERATURE-LIMITING DEVICE or system after failure of the temperature controller, a
second temperature controller may be fitted to maintain a safe temperature without the
operation of a TEMPERATURE-LIMITING DEVICE.

NOTE NORMAL USE (which is use in accordance with the manufacturer's instructions) includes the correct setting
of any adjustable TEMPERATURE-LIMITING DEVICE. If the OPERATOR is instructed to change the set point of the
TEMPERATURE-LIMITING DEVICE (including providing the TOOL if required) then the incorrect sﬂi@df'"tﬁents
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TEMPERATURE-LIMITING DEVICE may be considered REASONABLY FORESEEABLE MISUSE — refer to clause 16.1 for
additional guidance.

TEMPERATURE-LIMITING DEVICES necessary for safety shall be separate from any temperature
controller. This applies not only to the temperature sensing means but also to all
disconnecting devices in the circuits to be de-energized. Whether operated by temperature,
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 or similar means that prevents unintended adjustment.

Conformity is checked by inspection and during the fault tests specified in 4.4.2.10, 4.4.2.11
and as applicable, tests in 4.4.2.101 to 4.4.2.107.

10.102 Restarting after interruption of cooling and/or heating

NOTE In some cases, it may be appropriate for an audible \or
occurred.

11.1 General
Addition:

NOTE 101
and tests.

Conformity 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 out unintentionally.

Conformity is checked by inspection.

11.4 Overflow
Documents
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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 overflowed,
whether by the OPERATOR or for functional reasons as part of equipment operation, shall not
cause a HAZARD during NORMAL USE or in SINGLE FAULT CONDITION, for example, as a result of
the wetting of insulation or of internal un-insulated parts that are HAZARDOUS LIVE.

Equipment likely to be moved while a vessel is full of liquid shall be protected against liquid
surging out of the vessel.

Equipment containing liquid, whether as HEAT TRANSFER MEDIUM or as (resu of treatment,
experiencing expansion and contraction, evaporating, spraying, raining cting when
being heated, cooled, atomized, irrigated or condensed shall be :
protect against any HAZARD associated with the overflow or low leve
SINGLE FAULT CONDITION.

For BATHS, CIRCULATORS and similar e
equipment as follows:

The filling is )

than 0,25 |, @n idence of overflow; Where no spillage occurs due to
function of the ‘ overflow that prevents such spillage, the filling is
continued for a amo nt eqtial to 30 % of the vessel capacity, or 5 min following the
overflow thro

The LiQYD fox, overflow if equipped, shall be connected and fitted as
instrugted\i ot specified by the manufacturer, use a filling rate of 10 I/min
Take ultgnt from least favourable situation. There shall be no wetting of

according to Clause 17.
b) Splash from low level

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 low LIQUID LEVEL CUT OUT if equipped, while keep
the equipment running and functional assembly relying on appropriate liquid level
operating, for example, the CIRCULATING PUMP and HUMIDIFIER are working.

There shall be no wetting of conductive live parts.
c) Spillage from expansion and contraction

Use HEAT TRANSFER MEDIUM with the widest temperature range and higher coefficient of
expansion applicable for the equipment as instructed by the manufacturer.

Set the working temperature of the equipment at ambient and, keep the CIRCULATING PUMP
running until the temperature is stabilized and:

1) Set the temperature of the equipment to its minimum, then to its maximum applicable
for the same liquid, and finally to ambient. Change the setting only if the ten[DaptuETIEents
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stabilized at its setting or no evidence of further significant changing. Refill the BATH
TANK if necessary with the same liquid to its maximum level for NORMAL USE prior to
subsequent tests;

2) Set the temperature of the equipment to its maximum, then to its minimum, and finally
to ambient. Change the setting only if the temperature is stabilized at its setting or no
evidence of further significant changing. Refill the BATH TANK if necessary with the
same liquid to its maximum level for NORMAL USE prior to subsequent tests;

3) Program the setting for the temperatures of the equipment to its maximum, minimum
and time for the change that maximum difference of the temperature changing is
possible. Run the program with 2 repetitions or until no evidence of more unfavourable
situation is expected.

d) Surging from movement

Remove the plug from power supply, and operate the equipment as folo

speed of 0,6 m/s + 0,1 m/s for 2 m, and then with Gainst a solid
vertical plane obstacle. The obstacle shall hav ectans ross section of
10mm+05mmhighandatleast80mm' utP j mm+01mmat

with the direction of travel.

— Equipment intended to be
filled to 50% of the maximum e

or handles.
Equip L

cluding liquid, is subjected to a cycling 10° tilt-test as
0ss the short side of the equipment, or;

kg, including liquid, is subjected to a cycling 5° tilt-test as
across the long side of the equipment;

There shall be no wetting of conductive live parts, and if a HAZARD could result, no
spillage outside the equipment or wetting of 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.

e) Spillage from condensate and simulated spraying, irrigating or raining

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

Block the outlet of the drip pan. Fill the pan with water carefully to the brim without splashing.
The drip pan is then subjected to a continuous overflow, the rate of which is adjusted to
approximately 17 cm3/s, or to its maximum RATING specified by the manufacturer. Apply an
airflow of 1 m%s if the overflow is influenced by airflow of cooling or CIRCULATING FAN(S). The
test is continued for a period of 30 min, or until water drains from the equipment.

Equipment incorporating a defrosting device is subjected to a complete cycle o 1
process under the least favourable condition. bj&f@ﬂﬁqents
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Equipment completed with spraying, irrigating or raining device, is subject to a complete cycle
of spraying, irrigating or raining process under the most unfavourable condition.

Addition:
Add the following subclauses:

11.4.101 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 salt spray corrosion TEST CHAMBER shall be designed to be
interlocked by mechanism of the cover, so that it stops automatically or it will not start with
the cover opened.

the equipment:

HAzARDOUS chemicals, use protective respirator, fa

The refrigerating subassembly and pipiag, ¢ for safety, shall be properly
insulated and protected against occurrg ate or accumulation of frost for NORMAL
USE. Salt mist, thawing, condensing shall be collected and discharged,

shall pass the voltage S itheut humidity preconditioning) applicable to the type of
insulation (see

relation to SPECIMEN and APPLICATION SYSTEM

Fixing device ' 2 insutated vessels, and flexible tubing, clamps, if necessary for
safety, shal i the equipment to fix the SPECIMEN or for connection to
APPLICAT)OW em from getting in contact with the HEAT TRANSFER MEDIUM.

Where a HAZ? b€ caused by excessive torque or pressure applied to high-viscosity

EDIUM or pressure sensitive APPLICATION SYSTEM, for example through
rupture of jacketed glass reactor, CIRCULATOR with discharge pressure exceeding 0.08MPa,
shall be incorporated with pressure indicating and adjusting devices. Safety device may be
incorporated to interrupt the CIRCULATING PUMP and initiate an alarm signal if the torque or
pressure rises above a preset value.

According to applications, a HAZARD could arise either by re-starting or by not re-starting after
interruption of liquid circulating. Equipment shall be incorporated with means and, instructions
shall specify whether equipment will re-start or not re-start, both in the case of MAINS or
mechanical interruption and in the case of a SINGLE FAULT CONDITION.

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

11.4.103 HAzARDS from liquids in relation to SHAKER

Safety devices or means shall be provided with the SHAKER to protect against HAZARDS from
splash and/or spillage of the liquids, accumulation of released volatile or ﬂazardous
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substance or, condensation of the volatile. The safety device shall be independent of the
controllers for MECHANICAL MOVEMENT and/or temperature, humidity etc.

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 peratlon and
maintenance requirements for the warning marking shall be included in

Conformity is checked by inspection.

11.4.105 Movable immersion CIRCULATOR

Movable immersion CIRCULATOR when removed from the
up-side down or during movement for NORMAL USE
liquid penetrating or spillage, shall be marked wit
warning of electric or liquid HAZARD.

ATH TANK and>placed horizontally or
ARDS_could\ arise because of the
pol 14 of Table 1 for

Conformity is checked by inspection.

11.4.106 Removable sPECIMEN hplder_for m GAL MOVEMENT

insertion, removable SPE
appropriate warning 9

explanation shall ze in
Conformity is checKe
11.7.1 Maximu

Addition:

Add the folia onformity statement:

The maximum pressdre to which a part of the REFRIGERATING SYSTEM can be subjected to
under NORMAL CONDITION oOr SINGLE FAULT CONDITION shall not exceed the RATED MAXIMUM
ALLOWABLE PRESSURE for the part. The RATED MAXIMUM ALLOWABLE PRESSURE of a component is
determined by either its RATING if certified to the component requirements of 14.101 or, by
design if the parts can pass the tests of 11.7.2.

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
PS, the manufacturer is exempted from recording 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 rupture member used in the REFRIGERATING SYSTEM is less
than the SATURATED-VAPOUR PRESSURE from Table 103, it can be used to limit PS for that
system. The value of PS when determined by test shall be considered to be the highest of the
following:

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

Document Sharing Hub

Full document details: IEC 61010-2-012 2016


http://avadocuments2026.com/doc/iec-61010-2-012-2016
http://avadocuments2026.com/doc/iec-61010-2-012-2016

- 46 - IEC 61010-2-012:2016 © IEC 2016

b) the maximum pressure developed during the test in SINGLE FAULT CONDITION for cooling as
specified in4.4.2.10;

c) the maximum pressure developed during the test in SINGLE FAULT CONDITION for extreme
operating ambient abnormal in accordance with 4.4.2.106, if applicable;

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

NOTE 101 For 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 Equipment meeting the requirements of 11.7 may not be accepted as conforming to national
requirements relating to high pressures. There are notes applied to the relevant reqmrements which detail the
modification of these requirements in order to be accepted as evidence of conformity wi nal regulations in
the USA, in Canada, and in some other countries.

Table 103 — Minimum temperature for determi
SATURATED-VAPOUR PRESSURE Of REFRIGERANT

Ambient conditions g43}g\ \ <55¢,/

HIGH-PRESSURE SIDE with air-cooled CONDENSER ﬁc\ \ \ &"C

HIGH-PRESSURE SIDE with water-cooled CONDENSER / I\Mvmg a%/emperature +8°C
HIGH-PRESSURE SIDE with evaporative CONDENSER in a CASCAD 55°C
SYSTEM

LOw-PRESSURE SIDE with heat exchanger ex \Btd or o U o
. 3°C 55°C
ambient temperature

LOW-PRESSURE SIDE with heat exchanger expos o theNn 38°C 38°C
ambient temperature

NOTE 1 For the HIGH-PRESSUR

REFRIGERANTSATUF@
NOTE 2 The use

PRESSURE within the
critical temperature

NOTE 3 For %e’w

Conformity
measuring pre

inspection of the RATINGS of the parts and, if necessary, by

11.7.2 Leakage and rupture at high pressure
Addition:

Add the following subclauses:

11.7.2.101 Leakage and rupture of REFRIGERATING SYSTEMS
11.7.2.101.1 General
REFRIGERANT containing parts of a REFRIGERATING SYSTEM shall not cause a HAZARD through

rupture or leakage. The specific requirements for REFRIGERATING SYSTEMS using FLAMMABLE
REFRIGERANT or FLAMMABLE REFRIGERANT blends are addressed in 11.7.101.
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For components subject to the pressure at HIGH-PRESSURE SIDE or LOW-PRESSURE SIDE of the
REFRIGERATING SYSTEM, the structural strength of the fluid containing parts shall comply with 3
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.

NOTE 1 For evidence of conformity with national regulations in the USA, in Canada, and in some other countries
the structural strength of components are identical but design RATING of the component is different based on safety
margin required in the national regulations. For example, in the USA the design RATING fora ponent complying
with ASME boiler code is 1/5 of the structural strength of the component.

NOTE 2 In conjunction with NOTE 1, the minimum structural strength RATINGNof RERKRIGERA containing
components in the USA and Canada is 5 x the PS measured during normal {res 3 the PS
measured during abnormal pressure tests, where PS is derived from tests in 10.4\for the SSURE SIDE or
LOW-PRESSURE SIDE and, test in 4.4.2.10 for the HIGH-PRESSURE SIDE onl ese certification
differences during selection of certified components from North America \based™Nah_ testing\conducted in this

standard.
11.7.2.101.2 Pressure test

UT) is raised, by air or
to the specified test value

and is held at that value for 1 min. If the gerature for the EUT is less
than or equal to 125 °C for copper or’s °C for/steel, the test temperature of
the EUT during this test shall be at least ) ' inrtious operating temperature for

3 )Q °C for steel, the test temperature of
the EUT during thls test shaII be at lea's R spper or aluminium and 260 °C for steel.

pressure test

The EUT is considere q j ke requirements of this clause if it can withstand the
N »
demonstrate compia

erature of the EUT exceeds 125 °C for copper or aluminium,
test temperature of the parts or assemblies that are at these

temperature on the fatigue characteristics shall be evaluated to determine the test conditions.

Three test samples shall be filled with fluid, and shall be connected to a pressure-driving
source. The pressure shall be raised and lowered between the upper and lower cyclic values
at a rate specified by the manufacturer for a total number 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 is used.

— For 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:
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— Upper pressure value shall not be less than 0,7x the PS and, the lower pressure value
shall not be greater than 0,7 x the PS. The upper pressure shall be 0,9x the PS, for water-
cooled CONDENSERS.

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

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

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

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

11.7.3 Leakage from low pressure parts

Addition:

Add the following text after the second paragraph:

For REFRIGERATING SYSTEMS the requirements of 1
evaluation.

ow’ pressure leakage

Addition:
Add the following subclauses:

11.7.101 Additional

equirements I%EFR GERATING SYSTEMS that use FLAMMABLE

11.7.101.1 Genera

This standard a < S 6r REFRIGERATING SYSTEMS which use FLAMMABLE
REFRIGERANT whew’tF

pment that uses a REFRIGERANT charge of FLAMMABLE
additional requirements shall apply.

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

— where any part of the REFRIGERATING SYSTEM which is located inside an OPERATOR 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
REFRIGERATING SYSTEM will not function as in NORMAL USE. The protective ENCLOSURE shall
also withstand the test of 11.7.2.101. No critical point in the protective ENCLOSURE shall be
located within the OPERATOR access compartment.

Separate compartments with a common air circuit are considered to be a siiglz coRS’rﬁHments
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