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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-69: Particular requirements for wet and dry vacuum cleaners,
including power brush, for commercial use

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

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

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

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

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

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

9) Attention is drawn to the 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.

IEC 60335-2-69 has been prepared by subcommittee 61J: Electrical motor-operated cleaning
appliances for commercial use, of IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard

This sixth edition cancels and replaces the fifth edition published in 2016. It constitutes a
technical revision.

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

— editorial and technical alignment with IEC 60335-1:2020;
— addition of requirements for pick-up of combustible dusts in other than an explosive dust

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

CDV Report on voting
61J/737/CDV 61J/745A/RVC

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplement,
available at www.iec.ch/members_experts/refdocs. The main document types developed by
IEC are described in greater detail at www.iec.ch/standardsdev/publications.

This part 2 is only to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of the sixth edition (2020) of that standard.

NOTE 1 When “Part 17 is mentioned in this standard, it refers to IEC 60335-1.

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to
convert that publication into the IEC standard: Particular requirements for wet and dry vacuum
cleaners, including power brush, for commercial use.

When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. When this standard states “addition”, “modification” or “replacement”,
the relevant text in Part 1 is to be adapted accordingly.

NOTE 2 The following numbering system is used:
— sub clauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

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

— additional annexes are lettered AA, BB, etc.
NOTE 3 The following print types are used:

— requirements: in roman type;

— test specifications: in italic type;

— notes: in small roman type.

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised IEC publication in
which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests.

It is the recommendation of the committee that the content of this publication be adopted for implementation
nationally not earlier than 12 months or later than 36 months from the date of publication.

The following differences exist in the countries indicated below.

— 21.107: Additional requirements for products intended to be lifted by crane exist (Europe).
— 22.207: A mobile power generator in accordance with DIN 14685 is required (Germany).

— 25.6: A safety plug in accordance with DIN 49443 is required. (Germany).

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the
associated noun are also in bold.

A list of all parts of the IEC 60335 series, under the general title: Household and similar
electrical appliances — Safety, can be found on the IEC website.
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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 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.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct

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

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

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the manufacturer's instructions. It also covers abnormal
situations that can be expected in practice and takes into account the way in which
electromagnetic phenomena can affect the safe operation of appliances.

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

If an appliance within the scope of this standard also incorporates functions that are covered
by another part 2 of IEC 60335, the relevant part 2 is applied to each function separately, as
far as is reasonable. If applicable, the influence of one function on the other is taken into
account.

When a part 2 standard does not include additional requirements to cover hazards dealt with
in Part 1, Part 1 applies.

NOTE 1 This means that the technical committees responsible for the part 2 standards have determined that it is
not necessary to specify particular requirements for the appliance in question over and above the general
requirements.

This standard is a product family standard dealing with the safety of appliances and takes
precedence over horizontal and generic standards covering the same subject.

NOTE 2 Horizontal and generic standards covering a hazard are not applicable since they have been taken into
consideration when developing the general and particular requirements for the IEC 60335 series of standards. For
example, in the case of temperature requirements for surfaces on many appliances, generic standards, such as
ISO 13732-1 for hot surfaces, are not applicable in addition to Part 1 or part 2 standards.

An appliance that complies with the text of this standard will not necessarily be considered to
comply with the safety principles of the standard if, when examined and tested, it is found to
have other features that impair the level of safety covered by these requirements.

An appliance employing materials or having forms of construction differing from those detailed
in the requirements of this standard may be examined and tested according to the intent of
the requirements and, if found to be substantially equivalent, may be considered to comply
with the standard.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-69: Particular requirements for wet and dry vacuum cleaners,
including power brush, for commercial use

1 Scope
This clause of Part 1 is replaced by the following.

This part of IEC 60335 deals with the safety of electrical motor-operated vacuum cleaners,
including back-pack vacuum cleaners, and dust extractors, for wet suction, dry suction, or
wet and dry suction, intended for commercial indoor or outdoor use with or without
attachments. These machines may be provided with a blowing or inflating function. The
inner diameter of the dust container connector to the suction hose shall not exceed 200 mm.

It also deals with the safety of centrally-sited vacuum cleaners, excluding the installation of
the system.

NOTE 101 Attention is drawn to the fact that additional requirements on the safe installation of centrally-sited
vacuum cleaners are not addressed by this standard but need to be taken into account.

NOTE 102 This standard applies to machines for commercial use. The following list, although not
comprehensive, gives an indication of locations that are included in the scope:

— public use areas such as hotels, schools, hospitals;
— industrial locations, for example factories and manufacturing shops;
— retail outlets, for example shops and supermarkets;
— business premises, for example offices and banks;

— all uses other than normal housekeeping purposes.

These machines are not equipped with a traction drive. The following power systems are
covered:

— mains powered motors up to a rated voltage of 250 V for single-phase appliances and
480 V for other appliances,

— battery-operated motors.

NOTE 103 Machines for the same intended function but equipped with a traction drive are covered by
IEC 60335-2-72.

This standard also applies to machines handling hazardous dust, such as asbestos, and
combustible dust in other than an explosive dust atmosphere.

NOTE 104 Additional requirements for machines handling hazardous dust are given in normative Annex AA.
Attention is drawn to the fact that in many countries additional requirements on hazardous substances might apply.

NOTE 105 Radioactive substances are not covered by definition of hazardous dust for the purposes of this
standard.

This standard does not apply to

— vacuum cleaners and water-suction cleaning appliances for household use
(IEC 60335-2-2);

— floor treatment machines for commercial use (IEC 60335-2-67, IEC 60335-2-72);

— spray extraction machines for commercial use (IEC 60335-2-68);

NOTE 106 IEC 60335-2-67 and IEC 60335-2-68 cover only machines without traction drive. Documents
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— hand-held mains-operated electrical garden blowers, vacuums and blower vacuums
(IEC 60335-2-100);

— hand-held and transportable motor-operated electric tools (IEC 60745 series, IEC 61029
series, IEC 62841 series);

— appliances for medical purposes (IEC 60601-1);
— machines designed for use in corrosive environments;
— machines designed for picking up liquids with a flash point below 55 °C;

— machines designed for use in explosive environments (dust, vapour or gas), except those
designed for use in zone 22;

— machines intended to vacuum ash from fireplaces, chimneys, ovens, ashtrays and similar
places of ash accumulation.

NOTE 107 The flash point temperature limit can vary in different countries. National regulations will need to be
taken into account.

NOTE 108 Requirements for vacuum cleaners and dust extractors providing equipment protection level Dc are
given in IEC 62784.

NOTE 109 Attention is drawn to the fact that in many countries additional requirements on the safe use of the
equipment covered can be specified by the national health authorities, the national authorities responsible for the
protection of labour, the national water supply authorities and similar authorities.

2 Normative references

This clause of Part 1 is applicable except as follows.

Addition:

IEC 60079-32-2:2015, Explosive atmospheres — Part 32-2: Electrostatics hazards — Tests

IEC TS 62885-1, Surface cleaning appliances — Part 1: General requirements on test material
and test equipment

IEC 60335-2-41:2012 Household and similar electrical appliances — Safety — Part 2-41:
Particular requirements for pumps

IEC 61540, Electrical accessories — Portable residual current devices without integral
overcurrent protection for household and similar use (PRCDs)

ISO 2602, Statistical interpretation of test results — Estimation of the mean — Confidence
interval

ISO 6344-2, Coated abrasives — Grain size analysis — Part 2: Determination of grain size
distribution of macrogrits P12 to P220

ISO 7731, Ergonomics — Danger signals for public and work areas — Auditory danger signals

ISO 13849-1:2015, Safety of machinery — Safety-related parts of control systems — Part 1:
General principles for design
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3 Terms and definitions
This clause of Part 1 is applicable except as follows.

3.1.9 Addition:

normal operation

conditions under which the machine is operated in normal use, obtained at the following
power input P, of the vacuum motor:

szo,S(Pf"'Pl)

Ps is the input, in watts, when the machine has been operated for 3 min, fitted with the
nozzle and hose giving the highest input;

P; is the input, in watts, when the machine has been operated for 20 s with the nozzle
sealed, immediately following the 3-minute-period with the nozzle open. Any valve or
similar device used to ensure a flow of air to cool the motor in the event of a blockage
of a main air inlet is rendered ineffective.

P; and P; are measured with the supply voltage adjusted to rated voltage, or to a voltage
equal to the mean value of the rated voltage range if the difference between the limits of the
rated voltage range does not exceed 10 % of the mean value of the range. If the difference
between the limits of the rated voltage range exceeds 10 % of the mean value, the tests are
carried out with the supply voltage set to the upper limit of the range.

The measurements are made with the machine fitted with a clean dust bag and filter and with
the water container, if any, empty. If the machine is intended for use only with a hose,
detachable nozzles are removed and the hose is laid out straight. If the machine is provided
with a hose as an optional accessory, it is operated without the hose.

Electrically driven devices, if any, are in operation but are not in contact with the floor or any
other surface or with the means used to seal the air inlet.

The normal load is equal to the mean load P, for the electrically driven agitating device such
as a motor driven brush determined in accordance with the following:

— the agitating device operates on a carpet as specified in IEC TS 62885-1;

— the mean load P, is determined when using the device in the following way:

After setting the device, the device is moved twice over a distance of 5 m in the direction
giving the highest load;

— the motor responsible for the airflow operates under the same conditions as for
determining P, i.e. no airflow restrictions, and measurements are taken after 3 min;

— the device is adjusted to the carpet pile height;

— it is necessary to move the agitating device slowly across the carpet to avoid carpet
damage.

Soiled water discharge pumps, if applicable, are operated as follows.
The pump delivers a continuous flow of water without any soiled water discharge hose
attached to the soiled water outlet of the machines unless the discharge hose is permanently

attached to the machine. The vacuum motor works during the test, unless an interlock device
is provided to prevent combined operation of both motors.

Machines equipped with an inflating function are also operated whilst equipped with the

hose as described in the instructions for use. The hose is placed in a straight line away from
the machine. Power adjustment controls are set to the highest input power.
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Machines equipped with a blowing function are also operated whilst equipped with the two
hoses or as described in the instructions for use. Both hoses are placed in a straight line
away from the machine. Power adjustment controls are set to the highest input power. The
blowing hose is not equipped with any attachments, e.g. nozzles.

3.9.3 Addition:

Note 101 to entry: Electronic overcurrent or overtemperature protection circuits are regarded as PECs.

Note 102 to entry: Electronic water level sensing devices for protective purposes are regarded as PECs.

3.101
water-suction cleaning machine
machine for sucking up a water-based cleaning solution

3.102

back-pack vacuum cleaner

vacuum cleaner designed to have the power source and collector carried on the operator’s
back by means of a supporting device

3.103

motorized cleaning head

hand-held or hand-guided cleaning device connected to the machine, with an integrated
electrical motor

Note 1 to entry: The permanently attached main cleaning head is not regarded as a motorized cleaning head.

3.104

hazardous dust

non-radioactive dust which is hazardous to health if inhaled, ingested or in contact with the
skin

Note 1 to entry: IEC Directive 79/831/EEC amending 67/548/EEC lists dusts for which the general indication of
nature of risk is specified as very toxic, harmful, corrosive or irritant; some dusts can be subject to an exposure
limit in the country of use; micro-organisms can be considered as dusts creating a hazard to the health of a person.

Note 2 to entry: Requirements for machines intended to pick up hazardous dust are specified in normative
Annex AA.

3.105

combustible dust

finely divided solid particles, 500 um or less in nominal size, which may be suspended in air,
may settle out of the atmosphere under their own weight, may burn or glow in air, and may
form explosive mixtures with air at atmospheric pressure and normal temperatures

Note 1 to entry: This includes dust and grit as defined in ISO 4225.

Note 2 to entry: The term solid particles is intended to address particles in the solid phase and not the gaseous or
liquid phase, but does not preclude a hollow particle.

[SOURCE: IEC 60050-426:2020, 426-02-18, modified — The second part of the definition has
been changed]

3.106

explosive dust atmosphere

mixture with air, under atmospheric conditions, of flammable substances in the form of dust,
fibres or flyings which, after ignition, permits self-sustaining propagation

Note 1 to entry: Requirements for machines intended to pick up combustible dust in an explosive dust
atmosphere are specified in IEC 62784.

Note 2 to entry: Requirements for machines intended to pick up combustible dust in other than an explosive

dust atmosphere are specified in normative Annex AA. D
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[SOURCE: IEC 60050-426:2020, 426-01-08, modified — "fibres or flyings" and the notes to
entry have been added]

3.107

ESD protected area

EPA

area with a minimum risk for electrostatic discharge that could damage electronic devices,
and in which people present in that area are not subjected to any additional risk

Note 1 to entry: Requirements for machines intended to pick up dust in ESD protected areas are specified in
normative Annex DD.

3.108

dust extractor

stationary or portable equipment specifically designed to be connected to dust-generating
machines

Note 1 to entry: A vacuum cleaner is designed to pick up already settled dust.

3.109
centrally-sited vacuum cleaner
vacuum cleaner that is connected to a ducting system installed in the building

Note 1 to entry: During use, the nozzle and its associated hose are connected to one of the suction inlets of the
ducting system.

3.110

guard

part of the machine specifically designed to provide protection by means of a physical barrier,
such as, for example, a casing, a shield, a cover, a screen, a door, an enclosure or a fence;
other parts of the machine that fulfil a primarily operational function, such as, for example, the
frame of the machine, may also fulfil a protective function but are not referred to as guards

Note 1 to entry: Three main kinds of guards can be distinguished: fixed guards, interlocking moveable guards
and adjustable guards. Interlocking movable guards are required where frequent access is envisaged, while fixed
guards can be used where frequent access is not envisaged.

3.111

operator

person in direct physical contact with the machine and performing one or more of the
following tasks: installing, operating, adjusting, cleaning, moving or performing user
maintenance on the machine

3.112

test solution

solution which consists of 20 g of NaCl and 1 ml of a solution of 28 % by mass of dodecyl
sodium sulphate in each 8 | of water

Note 1 to entry: The chemical designation of dodecyl sodium sulphate is C,,H,;NaSO,.

3.113

commercial use

intended use of machines covered by this standard, i.e. not intended for normal housekeeping
purposes by private persons but which may be a source of danger to the public

l.e. in particular that

— the machines may be used by cleaning contractors, cleaning staff, etc.;

— they are used in commercial or public premises (i.e. offices, shops, hotels, hospitals,
schools, etc.) or in industrial (plants, etc.) and light industrial (workshops, etc.)

environments. Documents
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Note 1 to entry: Commercial use is also called professional use.

3.114
mobile machine
machine capable of being moved from one location to another

Note 1 to entry: This includes portable and hand-held appliances, and excludes fixed and stationary appliances.

[SOURCE: IEC 60050-151:2001, 151-16-45, modified — The term has been modified, deletion
of the mention of the use of vehicles in the definition and addition of the note to entry]

3.115

MWF vacuum cleaner

vacuum cleaner for picking up liquids, intended to be used by rescue and firefighting services,
integrating a pump for a continuous disposal of the sucked-up liquid

Note 1 to entry: MWF is the abbreviation of Mobile Wet vacuum cleaners for rescue and Firefighting and rescue
services.

Note 2 to entry:  Additional requirements for MWF are given in normative Annex GG.

3.116

inflating function

operation mode with the clean air exhaust used to inflate objects with the standard suction
hose connected to the air outlet of the machine

Note 1 to entry: Only one hose is connected to the machine at a time.

3.117

blowing function

operation mode with the clean air exhaust connected to an air exhaust hose as specified in
the instructions for use, the purpose being to transport the clean exhaust air away from the
working location

Note 1 to entry: In this case, two hoses are connected to the vacuum cleaner simultaneously.
4 General requirement

This clause of Part 1 is applicable except as follows.

Replacement of the first paragraph by the following:

Machines shall be constructed so that they function safely so as to cause no danger to
persons or surroundings during normal use, even in the event of carelessness, and during
installation, adjusting, maintenance, cleaning, repairing or transportation.

Addition:

For the purpose of this standard, the term ‘appliance’ as used in Part 1 is to be read as
‘machine’.

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

5.101 The test solution is to be stored in a cool atmosphere and used within seven days
after its preparation.
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6 Classification
This clause of Part 1 is applicable, except as follows.
6.1 Replacement:

Vacuum cleaners and their attachments shall be of one of the following classes with respect
to the protection against electric shock:

— class|,
— <class ll, or

— class lll.

Metal parts that may continuously contact the body shall be considered as handles for which
22.36 applies.

Compliance is checked by inspection and by the relevant tests.
6.2 Addition:

Water-suction cleaning machines and products intended for outdoor use and storage shall
be at least IPX4.

7 Marking and instructions
This clause of Part 1 is applicable, except as follows.
7.1 Modification:

Replace the 4th dashed item as follows:

— the business name and address of the manufacturer and, if applicable, his authorized
representative; any address shall be sufficient to ensure postal contact;

Addition:

Machines shall be marked in addition with the following:

— serial number, if any;

— designation of the machine and series or type, allowing the technical identification of the
product. This may be achieved by a combination of letters and/or numbers;

NOTE 101 Designation of machine, series or type includes the model or type reference as required in Part 1.

— year of construction, i.e. the year in which the manufacturing process is completed;

NOTE 102 The year of construction can be part of the serial number.

— machines equipped with wheels and other mobile machines shall be marked with the
mass of the most usual configuration in kg.

When permitted by Table 101, the appliance may be marked adjacent to the air outlet with:

— the substance of “CAUTION: Hot surface”, or
— symbol IEC 60417-5041 (2002-10).

7.1.101 Motorized cleaning heads shall be marked with

— rated voltage or rated voltage range in volts; Documents
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— rated power input in watts;

— name, trade mark or identification mark of the manufacturer or responsible vendor;
— model or type reference;

— mass of the most usual configuration in kg.

Motorized cleaning heads for water-suction cleaning appliances shall be marked with
symbol IEC 60417-5935 (2012-09).

NOTE This symbol is an information sign and, except for the colours, the rules of ISO 3864-1 apply.

Compliance is checked by inspection.

7.6 Addition:

& [symbol IEC 60417-5935 motorized cleaning head for

0000 (2012-09)] water-suction cleaning

[symbol IEC 60417-5041 .
(2002-10)] caution, hot surface

7.12 Modification:
Replace the 4th paragraph by the following text.

This machine is not intended for use by persons (including children) with reduced physical,
sensory or mental capabilities, or lack of experience and knowledge.

Addition:
The front cover of the instructions shall include the substance of the following warning:
CAUTION Read the instruction manual before using the machine.

This wording may be replaced by symbols ISO 7000-0434A (2004-01) and ISO 7000-0790
(2004-01).

If symbol IEC 60417-5041 (2002-10) is marked on appliances, its meaning shall be explained.

The instructions shall contain at least the following:
— the business name and full address of the manufacturer and, if applicable, his authorized
representative;

— designation of series or type of the machine as marked on the machine itself, except for
the serial number;

NOTE 101 The designation of series or type can be abstracted, as long as the identification of r j
ensured. Alternative requirements for instructions in hard copy form are available in 7.12.9. 'Ddff’fﬂﬁents
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the general description of the machine;

the intended use of the machine and the auxiliary equipment as covered by the scope of
this standard;

NOTE 102 Examples of auxiliary equipment are motorized cleaning heads and lights.

the meaning of the symbols used on the machine and in the instructions;

drawings, diagrams, descriptions and explanations necessary for the safe use,
maintenance and repair of the machine and for checking its correct functioning;

technical data including the markings on the machine;

information regarding putting into service, safe operation, handling, transportation, and
storage of the machine taking into account its weight;

instructions to enable adjustment and maintenance to be carried out safely, including the
protective measures that should be taken during these operations;

the conditions in which the machine meets the requirement of stability during use,
transportation, assembly, dismantling when out of service, testing or foreseeable
breakdowns;

the procedure to be followed to prevent unsafe situations in the event of accident (e.g.
contact with or spillage of detergents, battery acid, fuel or oil) or equipment breakdown;

the substance of the following:

This machine is intended for commercial use, for example in hotels, schools, hospitals,
factories, shops, offices and rental businesses.

The instructions shall indicate the type and frequency of inspections and maintenance
required for safe operation, including preventive maintenance measures. They shall, if
applicable, give the specifications of the spare parts if they affect the health and safety of the
operator, e.g. filter elements.

In addition, the instructions shall give the following information, if applicable:

for battery powered machines, instructions regarding the precautions to be taken for safe
charging;

precautions to be taken when changing brushes or other attachments;

information on the detergents or other liquids that may be used including the choice and
use of personal protective equipment (PPE);

essential characteristics of auxiliary equipment which may be fitted to the machine;
information regarding safe disposal of batteries;
purposes of the socket outlet on the machine;

the precautions to be taken when using the machine under specific conditions such as
handling flammable liquids or dusts and dusts hazardous to health;

wet filters and the interior part of the liquid container shall be dried before storage;
the intended use of the brushes specified for the machine;

the intended purpose of different handles if multiple handles for different purposes are
provided.

7.12.9

Add the following text after the 2" paragraph:

Instead of hard copy, electronic form can be used if the following conditions are met:

instructions for unpacking, installation and enabling access to the complete safety
instructions on a suitable reading device shall be provided on paper or marked on the

machine, Documents
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— the suitable reading device shall be provided with the machine or be necessary to operate
the machine, and

— the content of the electronic instructions shall be provided with the machine.

For non-safety related functional use, the operational manual may be provided in electronic
form either:

— on a suitable electronic display incorporated in the appliance, or;

— on a separate electronic device provided with the appliance, or;

from a provided link to a website, where they may be viewed and/or downloaded.

7.12.101 The instructions shall include warnings concerning ways in which the machine shall
not be used, which in the experience of the manufacturer are likely to occur. At least, it shall
include the substance of the following warnings, if applicable.

— WARNING Operators shall be adequately instructed on the use of these machines.

— WARNING This machine is not suitable for picking up hazardous dust.

— WARNING This machine is for dry use only.

— CAUTION This machine is for indoor use only.

— CAUTION This machine shall be stored indoors only.

A warning that the machine shall be disconnected from its power source during cleaning or
maintenance and when replacing parts or converting the machine to another function:

e for mains operated machines, by removing the plug from the socket-outlet;

o for battery powered machines, by safely disconnecting at least the B+ or B— pole of the
battery or an equivalent method (disconnecting device); for non-SELV both poles shall
be disconnected.

Instructions for mains operated machines shall also include the substance of the following:

— WARNING Do not allow the supply cord to come into contact with the rotating brushes.

— WARNING Only use the socket outlet on the machine for purposes specified in the
instructions.

Instructions for water-suction cleaning machines shall also include the substance of the

following:
— WARNING If foam or liquid escapes from the machine, switch off immediately.
— CAUTION Clean the water level limiting device regularly and examine it for signs of

damage.

Instructions for machines having a current-carrying hose for dry suction, operating at other
than safety extra-low voltage shall also include the substance of the following:

— WARNING This hose contains electrical connections: do not use it to collect water and
do not immerse in water for cleaning.

Compliance is checked by inspection.

7.12.102 Information on noise

NOTE The instructions can include information on airborne noise emission as indicated in EE.2.7.
7.12.103 Information on vibration

NOTE The instructions can include information on the vibration total value as indicated in Clause FF.2.
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7.12.104 The instructions for use of vacuum cleaners with blowing or inflating functions
shall include information concerning the use of these functions and the nominal overpressure.

The instructions for use of vacuum cleaners with inflating functions shall include this
function is not intended for blowing away deposited dust.

7.13 Addition:

The words “Original instructions” shall appear on the language version(s) verified by the
manufacturer.

7.14 Addition:
The height of symbol IEC 60417-5935 (2012-09) shall be at least 15 mm.
The height of symbol IEC 60417-5041 (2002-10) shall be at least 10 mm.

Compliance is checked by measurement.

8 Protection against access to live parts

This clause of Part 1 is applicable except as follows.

8.1 Addition:

Water and water-borne cleaning agents are considered conductive.

8.1.1 Add the following text after the 6t paragraph:

NOTE Appliances according to this standard are not regarded as being intended to be installed in an area open to
the pubilic.

9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10 Power input and current

This clause of Part 1 is applicable.

11 Heating
This clause of Part 1 is applicable except as follows.
11.3 Addition:

If it is necessary to dismantle the machine for fitting thermocouples or other wiring, the input
shall be measured before and after fitting at the lowest possible load, for example, with closed
suction openings, with brushes not in contact with the floor, with declutched drive, etc. to
check that the assembling has been accomplished properly.

Where the accessible external surfaces are suitably flat and access permits, then the test
probe of Figure 106 may be used to measure the temperature rises of accessitﬁ&&‘ﬂ'fﬁents
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surfaces specified in Table 101. The probe is applied with a force of 4 N £+ 1 N to the surface
in such a way that the best possible contact between the probe and the surface is ensured.

NOTE 101 The probe can be held in place using a laboratory stand clamp or similar device. Any measuring

instrument giving the same results as the probe can be used.

11.4 Not applicable.

11.5 Addition:

For the heating test, the normal load P, on the motor driving the moving brushes can be

simulated by a brake or other means.

11.6 Not applicable.

11.7 Addition:

Machines are operated until steady conditions are established.

11.8 Modification:

During the test, the temperature rises are monitored continuously and shall not exceed the

values shown in Table 101.

The temperature rise limits in Table 3 specified for “External enclosure of motor-operated
appliances, except handles held in normal use” and the corresponding footnotes are not

applicable.

Addition to Table 3, at the end of footnote a:

Motors which are hermetically sealed are considered to be airtight.

Add the following new table:

Table 101 — Maximum temperature rises for specified accessible

external surfaces under normal operating conditions

Surface Temperature rise of external surfaces
K
Surfaces of hand-held Surfaces of other appliances ¢
appliances ©
Bare metal 42 48
Coated metal 2 49 59
Glass and ceramic 56 65
Plastic and plastic coating > 0,4 mm ¢ 62 74

NOTE Some limit less than 2X is surely achievable for process air outlets of wet vacuum cleaners.

substantially plastic coating is used.
than 0,1 mm.
metal or of glass and ceramic material apply.

wording as stated in 7.1.
€ Within 25 mm from air outlets, the above values can be increased by 5 K.

a8 Metal is considered coated when a coating having a minimum thickness of 90 yum made by enamel or non-
b The temperature rise limit of plastic also applies for plastic material having a metal finish of thickness less
¢ When the thickness of the plastic coating does not exceed 0,4 mm, the temperature rise limits of the coated

4 Within 25 mm from air outlets, the above values can be twice the limit but the product shall be marked with the
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12 Charging of metal-ion batteries

This clause of Part 1 is applicable.

13 Leakage current and electric strength at operating temperature
This clause of Part 1 is applicable except as follows.
13.2 Addition:

For class | appliances where several motors operate at the same time, the leakage current
shall not exceed 3,5 mA.

14 Transient overvoltages

This clause of Part 1 is applicable.

15 Moisture resistance
This clause of Part 1 is applicable except as follows.

15.1.2 Addition:

Water-suction cleaning machines are operated for 10 min on a level surface wetted by the
test solution.

In practice, the pick-up consists largely of air such that there is no overloading of the suction
motor; the input load should be observed to avoid overloading.

15.2 Replacement:

Machines having a liquid container shall be so constructed that

— spillage of liquid due to normal operation,
— filling including overfilling, and
— overturning of unstable machines

do not affect their electrical insulation.
Compliance is checked by the following tests:

The machine is placed on a support inclined at an angle of 10° to the horizontal, the liquid
container being filled to half the level indicated in the instructions. A machine is considered to
be unstable if it overturns when a force of 180 N is applied to the top of the machine in the
most unfavourable horizontal direction.

Machines having a liquid container and provided with an appliance inlet are fitted with an
appropriate connector and flexible cable or cord; machines having a liquid container and type
X attachment are fitted with the lightest cross-sectional area specified in Table 11. Other
machines are tested as delivered.
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The liquid container of the machine is completely filled with a saline solution of water
containing approximately 1 % NaCl and 0,6 % non-ionic rinsing agent and a further quantity,
equal to 15 % of the capacity of the container or 0,25 |, whichever is the greater, is poured in
steadily over a period of 1 min.

Any commercially available rinsing agent may be used, but if there is any doubt with regards
to the test results, the rinsing agent shall have the following properties:

— viscosity, 17 mPa s;

-  pH2,2 (1% in water)

— and its composition shall comprise the following substances
- Plurafac ® LF 2211

— Cumene sulfonate (40 % solution)

15,0 % parts by mass

11,5 % parts by mass

—  Citric acid (anhydrous) 3.0 % parts by mass

— Deionized water 70,5 % parts by mass

Machines which are unstable are then, with the container completely filled and with the cover
or lid in place, overturned from the most unfavourable of the normal positions of use, and are
left in that position for 5 min unless the machine returns automatically to its normal position of
use.

Nozzles and motorized cleaning heads of water-suction cleaning machines are placed in
a tray, the base of which is level with the surface supporting the machine. The tray is filled
with the test solution to a level of 5 mm above its base, this level being maintained
throughout the test. The machine including the motorized cleaning head is operated until its
liquid container is completely full and afterwards for a further 5 min.

After each of these tests, the machine shall withstand the electric strength test of 16.3.

There shall be no trace of liquid on insulation that reduces the clearances or creepage
distances below the values specified in Clause 29.

15.3 Modification:
The relative humidity shall be (93 + 6) %.

15.101 Motorized cleaning heads of water-suction cleaning machines shall be resistant
to liquids that may come into contact with them during normal use.

The following test is not applicable to motorized cleaning heads of class Ill construction
having a working voltage up to 24 V.

Compliance is checked by the following four tests.

The motorized cleaning head is subjected to an impact test as described in IEC 60068-2-75,
the value of the impact being 2 J. The motorized cleaning head is rigidly supported and
three blows are applied to every point of the enclosure that is likely to be weak.

1 Plurafac ® LF 221 is the trade name of a product supplied by BASF. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of the product named.
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It is then subjected to the free fall test procedure 1 of IEC 60068-2-31. It is dropped
4 000 times from a height of 100 mm onto a steel plate having a thickness of not less than
15 mm. It is dropped

— 1000 times on its right side;

— 1000 times on its left side;

— 1000 times on its front face;

— 1000 times on its cleaning surface.

The motorized cleaning head is then subjected to the test described in IEC 60529:1989,
14.2.4, as amended by IEC 60529:1989/AMD2:2013 using the test solution.

The motorized cleaning head is to be operated in a flat-bottomed vessel filled with a saline
solution of water containing approximately 1 % NaCl so that a depth of 3,0 mm of water is
maintained. The vessel is to be a size such that the motorized cleaning head moves about
freely, and is to be operated:

— without connection to the vacuum cleaner for 15 min, if applicable; and

— connected to the vacuum cleaner until the vacuum cleaner has picked up as much water
as its capacity holds or for 5 min, whichever occurs sooner.

The motorized cleaning head shall then withstand the electric strength test of 16.3, the
voltage being applied between the live parts and the test solution. There shall be no trace of
saline solution on insulation that reduces the clearances or creepage distances below the
values specified in Clause 29.

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

Current-carrying hoses, except for their electrical connections, are immersed for 1 h in a
saline solution of water containing approximately 1 % NaCl, at a temperature of 20 °C + 5 °C.
While the hose is still immersed, a voltage of 2 000 V is applied for 5 min between each
conductor and all the other conductors connected together. A voltage of 3 000 V is then
applied for 1 min between all the conductors and the saline solution.

17 Overload protection of transformers and associated circuits

This clause of Part 1 is applicable.

18 Endurance

This clause of Part 1 is not applicable.

19 Abnormal operation
This clause of Part 1 is applicable except as follows.
19.1 Addition:

Machines are also subjected to the test of 19.101.
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Machines with electronic speed control are also subjected to the test of 19.106.
Machines with outlets are also subjected to the tests of 19.107.

The test of 19.7 is only carried out on motorized cleaning heads and fan motors of
centrally-sited vacuum cleaners.

NOTE 101 Separate fan motors are not intended for vacuuming, but for cooling the equipment. These motors are
independent from the main vacuum motor.

Dust extractors are also subjected to the tests of 19.102 and 19.103, if applicable.

Centrally-sited vacuum cleaners are also subjected to the tests of 19.104 and 19.105, if
applicable.

19.2 Addition:

The machine is tested without liquid in the container.

NOTE 101 The term restricted heat dissipation of Part 1 means without liquid in the container.

19.5 Modification:

Delete, in the fourth paragraph, the following text:

“used in a system with polarized plugs intended for connection to polarized socket outlets.”
19.7 Addition:

Motorized cleaning heads are tested with the rotating brush or similar device locked for
30 s.

Unattended dust extractors are operated until steady conditions are reached.

Separate fan motors of centrally-sited vacuum cleaners are operated until steady conditions
are reached.

NOTE 101 Separate fan motors are not intended for vacuuming, but for cooling the equipment. These motors are
independent from the main vacuum motor.

19.9 Not applicable.
19.10 Addition:

For this test, the lowest possible load for radial turbines is obtained with the air inlet sealed.
For other types of turbines, the characteristics shall be taken into account.

In the case of cleaners driving a brush or agitator, the belt is removed.
19.11.4 Addition after the first paragraph:

Appliances having an interlock switch with an off position obtained by electronic
disconnection are subjected to the tests of 19.11.4.1 to 19.11.4.7. The tests are carried out
with the appliance supplied at rated voltage. During the test, the appliance shall be operated
as specified for normal operation but with the interlock switch in the off position.
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19.13 Modification:
In the second paragraph, add “and 22.104” after “20.2".

19.101 Machines having liquid containers that are provided with shut-off device(s) or
valve(s) are again subjected to the test of 15.2.

Stop valves or other fluid shut-off devices are made inoperative. If two or more independent
shut-off devices are provided, only one of them is made inoperative at a time, provided that
they have passed the test of operating 3 000 times satisfactorily. Otherwise all devices that
failed are made inoperative.

Care should be taken to suck up an air-liquid mixture to prevent overloading of the motor of
the suction unit. The input power should be observed to avoid overloading.

After this test, the machine shall be subjected to the electrical strength test of 16.3. Inspection
shall show that water has not entered the machine to any dangerous extent. In particular,
there shall be no trace of water on the electrical insulation that reduces the clearance or
creepage distances below the limits specified in Clause 29.

19.102 Dust extractors for which 30.2.3 applies are supplied at rated voltage and operated
with the inlet for the suction hose closed.

The temperatures of the windings shall not exceed the values specified in 19.9.

19.103 Dust extractors for which 30.2.3 applies with separate ventilation for the motor are
supplied at rated voltage and operated with the airflow through the motor blocked.

The temperatures of the windings shall not exceed the values specified in 19.9.

19.104 Centrally-sited vacuum cleaners are supplied at rated voltage and operated with
the inlet for the suction hose open and then closed.

The temperatures of the windings shall not exceed the values specified in 19.9.

19.105 Centrally-sited vacuum cleaners with separate ventilation for the motor are
supplied at rated voltage and operated with the airflow through the motor blocked.

19.106 An appliance with an electronic speed control shall be operated for 5 minutes under
the fault conditions of 19.11.2, trying to achieve the highest motor speed.

During the test, parts shall not be ejected from the appliance. After the test, the appliance
shall comply with 20.2.

19.107 Machines with appliance outlets, complying with the standard sheets in IEC 60320-3
and socket outlets shall be operated under conditions of normal operation, except the
appliance outlet or socket outlet is loaded with the maximum load corresponding to its
configuration in accordance with IEC 60320-3 or IEC TR 60083, respectively. Machines with
more than one appliance outlet or socket outlet are tested with each outlet loaded one at the
time.

However, this test is not applied for machines with appliance outlets or socket outlets

— intended only to supply accessories supplied with the machine,
— Inaccessible to the user, or

— provided with a protective device as specified in 22.61. Documents
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20 Stability and mechanical hazards
This clause of Part 1 is applicable except as follows.

20.1 Add the following note after the fourth paragraph::

NOTE Aluminium oxide paper (grain size 80) or similar material can be used to prevent sliding.

Addition:
Motorized cleaning heads are not subjected to this test.
20.2 Addition:

These requirements do not apply to rotating brushes and similar devices, or to moving parts
exposed during the fitting of accessories that allow conversion from one application to
another.

Add the following NOTE after the 2"9 paragraph of the test specification:

NOTE 101 Appliances according to this standard are not regarded as being intended to be installed in an area
open to the public.

20.101 Shaft ends and similar rotating parts shall be protected if they protrude by more than
a quarter of their diameter. Shafts up to 50 mm diameter do not need to be protected if they
are rotating at less than 5 revolutions per second, and their ends are rounded and smooth.

Compliance is checked by inspection and measurement, the machine having all pads,
brushes etc. in place for normal operation.

The unintentional closing and lowering of doors, lids, covers etc., which could cause injury,
shall be prevented.

Machines heavier than 20 kg (empty weight), except stationary machines and back-pack
vacuum cleaners, shall be equipped with wheels or rollers for transport, which shall be
located or protected so as to prevent injury to the feet of the operator.

Compliance is checked by inspection, measurement and by functional test.

21 Mechanical strength
This clause of Part 1 is applicable except as follows.
21.1 Replacement of the first paragraph:

Machines and their components and fittings shall have adequate mechanical strength and be
constructed to withstand such rough handling as may be expected in normal use, during
transportation, assembly, dismantling, scrapping and any other action involving the machine.

Modification in the third paragraph:
The impact value is increased to 1,0 J = 0,04 J.

21.101 Those parts of the machine that are subjected to impact in normal use are tested as

follows:
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If failure of the part subjected to impact would cause a failure to comply with this
specification, any spot of the machine which may be exposed during normal operation to
impacts or blows shall be subjected to a single blow with an impact energy of 6,75 Nm. The
impact stress on the free-standing machines shall be exerted by a steel sphere with a
diameter of 50,8 mm and a mass of 0,635 kg dropped from a height of 1,3 m or hanging on a
string acting as a pendulum, falling from a height of 1,3 m.

21.102 Current-carrying hoses shall be resistant to crushing.
Compliance is checked by the following test.

The hose is placed between two parallel steel plates each having a length of 100 mm, a width
of 50 mm and the edges of the longer sides rounded with a radius of 1 mm. The axis of the
hose is positioned at right angles to the longer sides of the plates. The plates are placed at a
distance of approximately 350 mm from one end of the hose.

The steel plates are pressed together at a rate of 50 mm/min £+ 5 mm/min until the applied
force is 1,56 kN. The force is then released and the electric strength test of 16.3 is carried out
between the conductors connected together and the saline solution.

21.103 Current-carrying hoses shall be resistant to abrasion.
Compliance is checked by the following test.

One end of the hose is attached to the connecting rod of the crank mechanism shown in
Figure 102. The crank rotates at 30 revolutions per minute resulting in the end of the hose
moving horizontally backwards and forwards over a distance of 300 mm.

The hose is supported by a rotating smooth roller over which a belt of abrasive cloth moves at
a speed of 0,1 m/min. The abrasive is corundum grit size P100, as specified in ISO 6344-2.

A mass of 1 kg is suspended from the other end of the hose, which is guided to avoid rotation.

In the lowest position, the mass has a maximum distance of 600 mm from the centre of the
roller.

The test is carried out for 100 revolutions of the crank.

After the test, basic insulation shall not be exposed and the electric strength test of 16.3 is
carried out between the conductors connected together and the saline solution.

21.104 Current-carrying hoses shall be resistant to flexing.
Compliance is checked by the following test.

The end of the hose intended to be connected to the motorized cleaning head is attached to
the pivoting arm of the test equipment shown in Figure 103. The distance between the pivot
axis of the arm and the point where the hose enters the rigid part is 300 mm £ 5 mm. The arm
can be raised from the horizontal position by an angle of 40 ° £+ 1°. A mass of 5kg is
suspended from the other end of the hose or from a convenient point along the hose so that
when the arm is in the horizontal position, the mass is supported and there is no tension on
the hose.

NOTE It can be necessary to reposition the mass during the test.

The mass slides against an inclined plate so that the maximum deflection of the hose is 3 °.

Documents

Document Sharing Hub

Full document details: IEC 60335-2-69-2021


http://www.avadocuments.com/doc/iec-60335-2-69-2021
http://www.avadocuments.com/doc/iec-60335-2-69-2021

IEC 60335-2-69:2021 © IEC 2021 - 27 -

The arm is raised and lowered by means of a crank that rotates at a speed of 10 r/min
+ 1 r/min.

The test is carried out for 2 500 revolutions of the crank after which the fixed end of the hose
is turned through 90 ° and the test continued for a further 2 500 revolutions. The test is
repeated in each of the other two 90 ° positions.

After 10 000 revolutions, the hose shall withstand the electric strength test of 16.3.

If the hose ruptures before 10 000 revolutions are achieved, the flexing test is terminated. The
hose shall still withstand the electric strength test of 16.3.

21.105 Current-carrying hoses shall be resistant to torsion.
Compliance is checked by the following test.

One end of the hose is held in a horizontal position with the remainder of the hose freely
suspended. The free end is rotated in cycles, each cycle consisting of five turns in one
direction and five turns in the opposite direction, at a rate of 10 turns per minute.

The test is carried out for 2 000 cycles.

After the test, the hose shall withstand the electric strength test of 16.3 and shall not be
damaged to such an extent that compliance with this standard is impaired.

21.106 Current-carrying hoses shall be resistant to cold conditions.
Compliance is checked by the following test.

A 600 mm length of hose is bent as shown in Figure 104 and the ends are tied together over a
length of 256 mm. The hose is then placed for 2 h in a cabinet having a temperature of
—15 °C = 2 °C. Immediately after the hose is removed from the cabinet it is flexed three times,
as shown in Figure 105, at a rate of one flexing per second.

The test is carried out three times.

There shall be no cracks or breaks in the hose and it shall withstand the electric strength test
of 16.3. Any colour change of the hose is not considered as a failure.

21.107 A handle intended to carry a machine by hand shall withstand a force of four times
the empty mass of the machine, including all attached suction accessories without damage or
separation of the handle, its securing means, that portion of the enclosure to which the handle
is attached or the connection to the waste container.

NOTE Handles intended to carry only portions of the machine are excluded.

Compliance is checked by the following test.

The load, consisting of the empty mass of the machine plus three times its empty mass being
placed in the waste container, shall be uniformly applied over a 75 mm width at the center of
the handle without clamping. The load shall be started at zero and gradually increased so that
the test value is reached in 5 s to 10 s and shall be maintained for 1 min.

When more than one handle intended to carry the complete machine by hand is furnished on

a machine, and the machine is unable to be carried by hand by one handle, the force shall be

distributed between the handles. The distribution of force shall be determined by, asuri
Déélients
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the percentage of the machine mass sustained by each handle with the machine in the normal
carrying position.

When a machine is furnished with more than one handle, each intended to carry the complete
mass of the machine by hand, each handle shall sustain the total force.

After the test, the machine components shall not become loose, broken or damaged nor shall
the machine show any permanent deformation that could impair compliance with this
standard.

Compliance with 8.1, 15.1 and Clause 29 shall not be impaired. Damage to the finish, small
dents and small chips are ignored.

22 Construction
This clause of Part 1 is applicable except as follows.
22.6 Addition:

Water-suction cleaning machines shall be so constructed that neither water nor foam from
detergents can penetrate into the motor or come in contact with live parts.

22.35 Addition:

These parts are subject to the hammer test of 21.1. If this insulation does not meet the
requirement of 29.3, these are subject to the following impact test.

A sample of the covered part is conditioned at a temperature of 70 °C + 2 °C for seven days
(168 h). After conditioning, the sample is allowed to attain approximately room temperature.

Inspection shall show that the covering has not shrunk to such an extent that the required
insulation is no longer given or that the covering has not peeled off, so that it may move
longitudinally.

After this, the sample is maintained for 4 h at a temperature of =10 °C + 2 °C.

While still at this temperature, the sample is then subjected to impact by means of the
apparatus shown in Figure 101. The weight "A", having a mass of 0,3 kg, falls from a height of
350 mm on to the chisel "B" of hardened steel, the edge of which is placed on the sample.

One impact is applied to each place where the insulation is likely to be weak or damaged in
normal operation, the distance between the points of impact being at least 10 mm.

After this test, it shall be shown that the insulation has not peeled off, and an electric strength
test as specified in 16.3 is made between metal parts and metal foil wrapped round the
insulation in the required area.

For centrally-sited vacuum cleaners, this subclause of Part 1 is applicable.
22.54 This subclause is not applicable.

22.61 Add the following at the end:
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The protective device is not necessary for appliances for which 30.2.2 is applicable, fitted
with a supply cord or cord set, having a plug of the identical maximum current rating as the
socket-outlet or appliance outlet integrated into the appliance.

22.101 Machines shall be constructed so as to prevent the penetration of objects from the
floor, which may impair the safety of the machine.

Live parts of machines for wet use shall be at least 30 mm distance from the surface of the
floor, measured in vertical direction through existing holes. This requirement does not apply to
motorized cleaning heads.

Compliance is checked by inspection and measurements.

22.102 Class | appliances or class Il appliances shall be equipped with a mains isolating
switch that ensures all-pole disconnection according to overvoltage category Il conditions.

For built-in battery chargers, this all-pole disconnection can be realised by pulling the plug.
Other switches may be of single pole construction.

The following circuits need not be disconnected by the supply disconnecting device:

— plug and socket-outlets;

— undervoltage protection circuits that are only provided for automatic tripping in the event
of supply failure;

— phase rotating indicators;

— control circuits for interlocking.

It is recommended, however, that such circuits be provided with their own disconnecting
device.

Compliance is checked by inspection.

22.103 For machines where the operator is required to use personal protective equipment
(PPE), controls shall be designed in such a way that they can be operated safely.

Compliance is checked by inspection and by functional test.

22.104 If machines are provided with shut-off devices, the devices shall prevent the liquid
level from exceeding the maximum allowed level.

Compliance is checked by inspection.

22.105 Harness of back-pack vacuum cleaners

All measurements are made with all filters in place, empty dust containers and without the
weight of the supply cord.

Back-pack vacuum cleaners with a mass exceeding 6 kg shall be equipped with at least a
single shoulder harness. A double shoulder harness shall be provided for back-pack vacuum
cleaners exceeding a mass of 7,5 kg.

Single shoulder harnesses shall be designed so that the machine can be released quickly
from the operator in the event of emergency. One way to fulfil this is to have a quick release
mechanism on the harness.
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Double shoulder harnesses shall always have a quick release mechanism. The quick release
mechanism shall only allow separation by a deliberate action.

All harnesses shall be adjustable to the size of the operator. The harness shall distribute the
load evenly on the operator's back, shoulders, waist and/or hip.

Back-pack vacuum cleaners exceeding a mass of 7,5 kg shall be supplied with a pad at the
points of contact between the machine and the body.

Compliance is checked by inspection and functional test.

22.106 Handgrip of back-pack vacuum cleaners

Back-pack vacuum cleaners shall be equipped with a handgrip with a surface or structure
specifically designed for the operator's hand to allow the operator to grasp the back-pack
vacuum cleaner to place it on his back or take it off.

Compliance shall be checked by inspection and functional test.

22.107 Interlock switches

Interlock switches that prevent access to live parts shall be located to prevent unintentional
operation.

Compliance is checked by inspection and by applying test probe B of IEC 61032.

23 Internal wiring

This clause of Part 1 is applicable.

24 Components

This clause of Part 1 is applicable except as follows.

24.1.3 Addition:

The main switch in vacuum cleaners shall be tested for 50 000 cycles of operations.
This test specification does not apply for centrally-sited vacuum cleaners.
Interlock switches are operated 10 000 times.

If the interlock switch operates a relay or contactor or is operated by a mechanical actuation
system, the complete switching system is subjected to the test.

24.2 Addition:

For back-pack vacuum cleaners with a switching device located at the end of an
interconnecting cord, the switching device shall be designed so that it cannot come into
contact with the floor in normal use.

The strain relieves on both sides of the interconnecting cord shall comply with 25.15.

24.101 Machines with motors provided with self-resetting thermal cut-outs [
reliably under overvoltage conditions. ﬂabﬂ?ﬁents
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Compliance is checked by the following test.

The machine is supplied at a voltage equal to 1,1 times the rated voltage, under locked rotor
conditions so as to cause the thermal cut-out to operate within a few minutes, until the
thermal cut-out has performed 200 cycles of operation.

After the test, the machine shall withstand the tests of Clause 16.

24.102 Interlock switches that prevent access to live parts shall

— disconnect all poles, unless the secondary circuit is supplied through an isolating
transformer;

— if a single switching action is obtained by a switching device, the switching device shall
provide full disconnection and the clearances for full disconnection specified in
20.3.3 of IEC 61058-1:2016 shall be obtained from Table 12 of IEC 61058-1:2016 using a
rated impulse withstand voltage of 4 000 V.

Compliance is checked by inspection.

25 Supply connection and external flexible cords

This clause of Part 1 is applicable except as follows.

25.1 Addition:

Machines classified as IPX7 shall not be provided with an appliance inlet.

Machines classified as IPX4, IPX5 or IPX6 shall not be provided with an appliance inlet,
unless both inlet and connector have the same classification as the machine when coupled or
separated, or unless inlet and connector can only be separated by the use of a tool and have
the same classification as the machine when coupled.

Machines provided with an appliance inlet shall also be provided with an appropriate cord set.
25.7 Replacement:

Supply cords shall be one of the following types:

— Rubber sheathed

Their properties shall be at least those of ordinary tough rubber sheathed cords (code
designation 60245 IEC 53);

NOTE 101 These cords are not suitable for machines intended to be used outdoors or when they are liable to be
exposed to significant amounts of ultraviolet radiation.

— Polychloroprene sheathed

Their properties shall be at least those of ordinary polychloroprene sheathed cords (code
designation 60245 IEC 57);

NOTE 102 These cords are suitable for machines intended to be used in low temperature applications.

— Polyvinyl chloride sheathed

These cords shall not be used if they are likely to touch metal parts having a temperature
rise exceeding 75 K during the test of Clause 11. Their properties shall be at least those of
ordinary polyvinyl chloride sheathed cord (code designation 60227 IEC 53);
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— Heat resistant polyvinyl chloride sheathed

IEC 60335-2-69:2021 © IEC 2021

These cords shall not be used for type X attachments other than specially prepared
cords. Their properties shall be at least those of heat-resistant polyvinyl chloride sheathed

cord (code designation 60227 IEC 57).
— Halogen-free, low smoke, thermoplastic insulated and sheathed

Their properties should at least be those of ordinary duty halogen-free free, low smoke

flexible cable (code designation 62821 IEC 102 for circular cable).

Compliance is checked by inspection.

25.14 Addition:

For machines incorporating a type X attachment or type Y attachment, the number of

flexings is 20 000.
25.15 Modification:
Replace Table 12 by the following:

Table 12 — Pull force and torque

Mass of machine Pull force Torque
kg N Nm
<1 30 0,1
>1and<4 60 0,25
>4 125 0,40

Addition:

The test is also applied to the cord in the cord set for machines classified as IPX4 or higher
that are provided with an appliance inlet. The cord set is fitted to the appliance inlet prior to

the commencement of the test.

26 Terminals for external conductors

This clause of Part 1 is applicable.

27 Provision for earthing

This clause of Part 1 is applicable.

28 Screws and connections

This clause of Part 1 is applicable.

29 Clearances, creepage distances and solid insulation

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

The microenvironment is pollution degree 3 unless the insulation is enclosed or located so
that it is unlikely to be exposed to pollution due to normal use of the machine.

30 Resistance to heat and fire
This clause of Part 1 is applicable except as follows.
30.2 Addition:

For centrally-sited vacuum cleaners, 30.2.3 is applicable.

31 Resistance to rusting

This clause of Part 1 is applicable.

32 Radiation, toxicity and similar hazards
This clause of Part 1 is applicable, except as follows.
32.1 Addition:

For machines intended to pick up hazardous dust or combustible dust in other than an
explosive dust atmosphere, additional requirements are specified in normative Annex AA.

NOTE 101 Requirements for machines intended to pick up combustible dust in an explosive dust atmosphere
are specified in IEC 62784.

For machines intended to pick up dust in ESD protected areas, additional requirements are
specified in normative Annex DD.
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Dimensions in millimetres

\i

A
S
N
w

350

A

Y

|
|
! 312
|
|
|

E IEC

Key

weight
chisel
fixing arm

sample

m oo o >»

base having mass of 10 kg

Figure 101 — Impact test apparatus
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Dimensions in millimetres
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A crank mechanism

B connecting rod

C roller, diameter 120 mm
D abrasive cloth belt

Figure 102 — Apparatus for testing the abrasion
resistance of current-carrying hoses
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Dimensions in millimetres
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Figure 103 — Apparatus for testing the resistance
to flexing of current-carrying hoses

Dimensions in millimetres

25

IEC

Figure 104 — Configuration of the hose
for the freezing treatment
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Intermediate position

I

Position of the hose at start
and finish of each flexing

IEC

Figure 105 — Flexing positions for the hose
after removal from the freezing cabinet
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Key
A adhesive
B thermocouple wires 0,3 mm diameter to IEC 60584-1 Type K (chrome alumel)
C handle arrangement permitting a contact force of 4 N+ 1 N
D polycarbonate tube: inside diameter 3 mm, outside diameter 5 mm
E tinned copper disc: 5 mm diameter, 0,5 mm thick

The contact face of the disc is to be flat.

Figure 106 — Probe for measuring surface temperatures
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Annexes

The annexes of Part 1 are applicable except as follows.
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Annex A
(normative)

Routine tests
For the purpose of this standard, this annex of Part 1 is considered normative.

Annex A of Part 1 is applicable except as follows.

A.4 Functional test
Addition:

For machines of dust class H, according to normative Annex AA, compliance with the
penetration requirement of Table AA.1 shall be shown either for the complete machine or for
the essential filter element.
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Annex B
(normative)

Battery-operated appliances, separable batteries and
detachable batteries for battery-operated appliances

Annex B of Part 1 is applicable except as follows.

7 Marking and instructions
7.1 Addition:

Add at the end of the fourth paragraph (“If appliances use more than one battery”): ”, except
for machines with hardwired battery sets.”

19 Abnormal operation
B.19.2 Addition:

"This clause is not applicable for machines with hardwired battery sets".

22 Construction
B.22.3 Addition:

Add the following NOTES after the 4th paragraph of the test specification:

NOTE 1 Appliances according to this standard are not regarded as being intended to be installed in an area open
to the public.

NOTE 2 During this test, two test probes are applied simultaneously.

B.22.4 Addition:

Add the following NOTES after the 3’9 paragraph of the test specification:

NOTE 1 Appliances according to this standard are not regarded as being intended to be installed in an area open
to the pubilic.

NOTE 2 During this test, two test probes are applied simultaneously.
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Annex AA
(normative)

Particular requirements for vacuum cleaners and dust extractors
for the collection of hazardous dusts and combustible dusts

The following modifications to this standard are applicable to vacuum cleaners and dust
extractors specifically designed for wet and/or dry suction for commercial use and specify
the requirements for collecting hazardous dusts and combustible dusts in other than an
explosive dust atmosphere.

NOTE 1 In this annex, subclauses and notes that are numbered starting from 201 are additional to those in this
part 2.

NOTE 2 When power sources other than electricity (e.g. compressed air, internal combustion engine etc.) or a
negative pressure unit are used, the use of classification for filtration of dust given in this annex can be useful.

NOTE 3 Vacuum cleaners and dust extractors providing equipment protection level Dc for the collection of
combustible dusts are covered in IEC 62784.

NOTE 4 Vacuum cleaners and dust extractors used for the collection of explosive dust are not part of the scope.

NOTE 5 In some countries, national regulations exist concerning disposal of hazardous dusts.
3 Terms and definitions

AA.3.201

penetration

D

degree of penetration of a filter material, a filter or a machine, determined as follows:

p=out . 100 %
My

where

moyt IS the average mass concentration of the test aerosol in the downstream air during the
sampling time;

m;, is the average mass concentration of the test aerosol in the upstream air during the

sampling time.

AA.3.202

air change rate

acr

number of hourly fresh air changes, calculated as follows:

acr = %[1/h]

where

V is the room air volume (m3);
Q is the flow rate of the air exchanger of the room (m3/h).

AA.3.203

safe change filter

filter which can be changed without atmospheric or operator contamination, such as by
means of handling the filter from the exterior of an impervious membrane and by tmdwfﬁents
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double sealing method of withdrawal, removal and replacement without exposing the interior
of the filter housing

AA.3.204

dust class x machine

machine designed to comply with requirements specified for dust class L, M or H in
accordance with AA.6.201

AA.3.205

essential filter

principal filter in a system which may use multiple filters and is a filter which ensures that the
penetration limits of Table AA.1 are met

AA.3.206

dust collection means

container having means of safe dust disposal to be undertaken when handled in accordance
with the manufacturer’s instructions

AA.3.207

negative pressure unit

extraction unit used to ensure that the pressure within a working enclosure is below
atmospheric

AA.3.208

appliance for pick-up of combustible dust

ACD

appliance that is intended to pick up combustible dust

AA.3.209

equipment protection level Da

EPL Da

equipment for explosive dust atmospheres, having a "very high" Level of Protection, which is
not a source of ignition in normal operation, during expected malfunctions, or during rare
malfunctions

AA.3.210
electrostatic earthing
connection to earth with a maximum resistance of 1 MQ

AA.3.211
flow-through motor
turbine where the suction air is also used to cool the electric motor

AA.3.212
conductive part
part made of materials with a specific resistance of not more than 10 kQ

[SOURCE: IEC 62784:2017, 3.5]
AA.3.213
antistatic filter material

filter material with a surface resistance of not more than 108 Q

Note 1 to entry: The surface resistance was limited in accordance with IEC TS 60079-32-1.

Note 2 to entry: A measurement method can be found in DIN 54345-5.
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5 General conditions for the tests
5.5 Add after the first sentence:

For ACD incorporating a liquid reservoir, the reservoir shall be filled to the minimum fill line
for all tests unless otherwise specified.

6 Classification

6.1 Addition:

ACD shall be of class I.
6.2 Addition:

ACD shall be at least IPX4 according to IEC 60529:1989, IEC 60529:1989/AMD1:1999 and
IEC 60529:1989/AMD2:2013.

ACD for picking up conductive dust shall be at least IP54.

NOTE For ACD intended for universal use with infrequent pickup of small amounts of conductive dust, only IPX4
is required.

The test is carried out with air-moving fans working.

Data lead connectors are not required to be IPX4 if they are SELV and their current is limited
to 20 mA.

AA.6.201 The machines are classified according to dust classes:

— L (light hazard) suitable for separating dust with a degree of penetration D < 1 %;
— M (medium hazard) for separating dust with a degree of penetration D < 0,1 %;

— H (high hazard) for separating dusts with a degree of penetration D < 0,005 %.

NOTE 1 The use of an essential filter of a specified dust class does not allow the complete machine to be
classified with that dust class.

NOTE 2 Dust class H machines often find utility in separating dusts that may be contaminated with carcinogens
or pathogens.

All ACD shall be classified as dust class L, M, or H.

7 Marking and instructions
7.1 Addition:

The model or type reference marked on the machine shall include the dust class letter and the
acronym ACD if applicable. Safety relevant spare parts, such as filters, dust collection
means and disposable devices (e.g. rigid containers or plastic bags), when provided with the
machine, shall be marked with an indication to ensure use of the correct spare parts.

For ACD incorporating a liquid reservoir, a transparent surface and a marking shall be
included to the container to ensure visual inspection of the minimum liquid level in the
reservoir. The hydrogen vent, if any, shall be identified on the liquid reservoir. The maximum
operating level shall also be identified to notify the user when to empty the sludge.
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7.12 Addition:

In addition, the instructions shall include the substance of the following:

— the most important operational data of the machine as specified in 3.1.9 of this part 2, its
dust class, its intended use and, if applicable, any limitations of use;

— specification of spare parts relating to safety, such as filters and dust collection means,
and information of where they can be obtained;

— maximum flow rate (m3/h) and maximum underpressure (hPa);

— before use, operators shall be provided with information, instruction and training for the
use of the machine and the substances for which it is to be used, including the safe
method of removal and disposal of the material collected;

— for user servicing, the machine shall be dismantled, cleaned and serviced, as far as is
reasonably practicable, without causing risk to the maintenance staff and others. Suitable
precautions include decontamination before dismantling, provision for local filtered
exhaust ventilation where the machine is dismantled, cleaning of the maintenance area
and suitable personal protection;

— the manufacturer, or an instructed person, shall perform a technical inspection at least
annually, consisting of, for example, inspection of filters for damage, air tightness of the
machine and proper function of the control mechanism. In addition, on class H machines,
the machine filtration efficiency should be tested at least annually, or more frequently as
may be specified by national requirements. The test method that can be used to verify the
machine’s filter efficiency is specified in AA.22.201.2. Either the test is conducted, or the
essential filter is replaced by a new one;

— when carrying out service or repair operations, all contaminated items which cannot be
satisfactorily cleaned are to be disposed of; such items shall be disposed of in impervious
bags in accordance with any current regulation for the disposal of such waste;

— the method by which covers of non-dust proof compartments should be removed for
cleaning.

In addition, the instructions shall include the substance of the following, if applicable.

— for class H, M and class L machines, the meaning of the relevant warning label according
to Figure AA.1;

— for class H and class M machines, the outside of the machine should be decontaminated
by vacuum cleaning methods and wiped clean or treated with sealant before being taken
out of a hazardous area. All the machine parts shall be regarded as contaminated when
removed from the hazardous area and appropriate action taken to prevent dust dispersal;

— for vacuum cleaners with an inflating function, that the use of the inflating function is
not permitted in areas where hazardous dusts are present;

— for dust extractors, it is necessary to provide for an adequate air change rate acr in the
room if the exhaust air is returned to the room. Reference to National regulations is
necessary.

In addition, the instructions may recommend the following:

— operators should observe any safety regulations appropriate to the materials being
handled.

For all ACD, the substance of the following instructions shall be provided, as applicable:

— Collection of combustible dust presents a risk of fire and explosion. Qualified users only.

— This appliance is suitable for collection of combustible dusts, except for magnesium dust
or powder, in non-classified (ordinary) locations.

— This appliance is not suitable for use in classified (hazardous) locations, to pick up dusts
or liquids of high explosion risk, nor mixtures of combustible dust with liquids.
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— The dust container has to be emptied when full, but also at the end of a working shift and
before each transport;

— The machine shall only be operated when all filters are in position and undamaged. This
is to be checked before every use;

— Use for collection only of the combustible dusts specified by the manufacturer.
Combinations of different metals or dusts can lead to fire or explosion

— Periodic earthing continuity tests shall be performed as required by federal, state,
provincial and local laws and regulations;

— Use care in hose routing during operation to prevent kinking;

— Conduct regular cleaning and inspection for dust accumulation in the hose, dust collection
container and liquid reservoir;

— The possible accumulation of dust on the appliance could present a potential source of
ignition. Clean regularly the appliance surface.

— Use appropriate personal protective equipment while operating, emptying and cleaning the
appliance.

— Use only accessories recommended by the manufacturer. The use of other accessories
may cause explosion hazard.

— Picking up hot particles or glowing materials is not permitted, as they can trigger a fire and
explosion in the hose or the container.

— The user shall be aware of all relevant characteristics of the combustible dusts which the
machine is sucking up and to determine the safety issues associated.

— The user shall be aware of the fact that this machine is not suitable for picking up liquids
with a flash point below 55 °C.

NOTE 201 The flash point temperature can vary in different countries. National regulations will need to be taken
into account.

— For dusts with ignition energy less than 1mJ, additional restrictions of the labour
authorities may apply. The machine is not intended to be used for dusts with ignition
energy less than 1 mJ.

— WARNING - Attention is drawn to the issues associated with handling metallic dusts and
the possibility of exothermic reaction (e.g. fire, explosion).

The instructions for ACD vacuum cleaners shall also include the substance of the following:

— This appliance is not suitable for connection to a dust-generating machine.

The instructions for ACD dust extractors shall also include the substance of the following:

— The dust extractor is suitable to be connected to dust-generating appliances, however, it
is not suitable for appliances where ignition sources are produced.

— It has to be ensured that no ignition sources will be picked up.

— Conductive machine parts, including suction hoods and conductive parts of class Il
appliances or tools, shall be electrostatically earthed. Otherwise, additional safety
measures are needed.

NOTE 202 A liquid reservoir / immersion separator can be considered as an additional measure.

— Electrostatic earthing can be accomplished through the dust extractor or through a
separate electrostatic earthing means.

The instructions for ACD incorporating a liquid reservoir shall also include the substance of
the following:

— Use proper sludge removal, handling and storage precautions, such as mixing with inert
materials, in accordance with local regulations.

— Fill the liquid reservoir only with the liquid recommended by the manufacturer.
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The instructions for ACD intended for collection of metal dust and incorporating a liquid
reservoir intended to be filled with water shall also include the substance of the following:

— Ensure applying correct liquid in the liquid reservoir for picking up metal dust to avoid
hazardous reaction.

— Hydrogen gas is flammable and may be generated by picking up certain material like
aluminum, magnesium, etc..

— Hydrogen vent prevents accumulation of hydrogen gas within the liquid reservoir.
— Clean and inspect vent on a regular basis and examine it for signs of damage.
— Ensure proper ventilation of the storage area to reduce hydrogen gas concentrations.

— Empty the sludge after each use and when full to reduce hydrogen gas generation.

7.14 Addition:

Class H, M and L machines shall be fitted with the relevant label according to Figure AA.1,
the minimum dimension of x being 5 mm. The label shall be visible while the machine is
placed in any normal position of use. ACD shall be clearly and permanently marked with the
label according to Figure AA.2, the minimum dimension of x being 5 mm.

For class L, class M and class H machines, covers and guards which do not require tools for
removal shall be fitted with an additional label worded: REMOVE FOR CLEANING.

7.15 Addition:
Lettering in warning notices on the machine shall have a minimum height of 3 mm.

The warning notices shall be so positioned that they can easily be seen by the operator when
switching the machine on or off.

11 Heating
11.8 Addition:

The temperature of the surfaces of an ACD that are in contact with combustible dust shall
not exceed 135 °C.

19 Abnormal operation

19.13 Addition:

The temperature of the surfaces of an ACD that are in contact with combustible dust shall
not exceed 135 °C.

22 Construction

22.1 Addition:

IP 56X machines are operated at rated power input in the dust test chamber as specified in
13.4 of IEC 60529:1989, as amended by IEC 60529:1989/AMD1:1999, and is exposed to the
dust atmosphere of the required concentration and dust type.

Its suction hose is laid through a suitable opening of the chamber so that fresh air from
outside the chamber is vacuumed to the cleaner, as functional vacuum air stream. Air of any
separate motor cooling stream is taken from the inside of the dust test chamber.
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Depending on the geometry of the exhaust opening(s) of the cleaner, its functional exhaust air
may be conducted through another hose to the outside of the dust chamber.

The air pressure inside the chamber shall be held equal to the ambient air pressure, which
may be achieved by means of an auxiliary vacuum cleaner attached to the test chamber.

The vacuum cleaner is operated for 8 hours. If the cooling air stream becomes restricted by
blocked cooling air filters, resulting in tripping of temperature protection devices, the test
can be interrupted to exchange the blocked filter with a clean filter. Inspection shall show that
clearances and creepage distances shall not be reduced below the values specified in
Clause 29.

AA.22.201 Dust collecting machines shall be designed and constructed in accordance with
the dust classes given in AA.6.201 and meet the values given in Table AA.1:

Table AA.1 — Penetration limits

Dust class Degree of Essential filter Essential filter element Assembled machine
penetration material test test test method
D
%

L (light hazard) <1 AA22.201.1 AA.22.201.2 AA.22.201.3
may be applied if essential filter
alternatively to material test is not

AA22.201.1 carried out

M (medium hazard) <0,1 AA.22.201.1 AA.22.201.2 AA.22.201.3
may be applied
alternatively to

AA22.201.1
H (high hazard) < 0,005 Not required AA.22.201.2 AA.22.201.3

Machines of similar construction and with identical essential filter and mountings and with an identical airflow
velocity may be treated equally.

Machines designed for picking up wood dust and mineral dust (containing quartz) shall be at
least of dust class M.

Compliance is checked by the following tests, if applicable as stated in Table AA.1, and taking
into account the flow chart as shown in Figure AA.6.

AA.22.201.1 Essential filter material test

For dust class L and M machines, the degree of penetration of the filter material is
determined as follows:

Compliance is tested using apparatus similar to Figure AA.3. An integrally measuring
photometer or a suitable particle measuring system can be used. The test is carried out using
6 new material samples.

The dust laden air is sucked through the filter material for 1 h, the air flow velocity at the
measuring point P being the same as the air flow velocity at the filter in the machine.

The test dust used is a wide spectrum quartz dust in a concentration of (200 + 20) mg/m3,
where 90 % of the particle diameters at the measuring point P are between 0,2 uym and 2 um,
based on Stokes diameter.
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The degree of penetration is calculated by means of the following formula:

D:MMOO% [AA.1]
CV_CO

where

Cy s the light-scattering signal downstream of the filter;
Co is the blank value of the apparatus for ambient air;
Cy s the light scattering signal upstream of the filter.

The degree of penetration is averaged over the duration of the test, the first readings being
taken 5 min after the commencement of the flow of dust laden air through the filter sample
material.

The degree of penetration D is determined for 6 samples.

The arithmetic mean of the 6 values, plus twice the standard deviation, shall be less than the
required value of D according to Table AA.1.

AA.22.201.2 Essential filter element test

For dust class H machines, the degree of penetration of the essential filter element shall
be determined as follows:

Compliance is checked by using apparatus similar to Figure AA.4.

On machines with a ducted outlet, Figure AA.3 can be used.

All dust filters are removed, except the essential filter element.

It shall be ensured that the essential filter element is evenly loaded with the test aerosol.
The test is carried out with a new essential filter element.

The test aerosol is a narrow spectrum mist of paraffin oil, dispersed oil particulate (DOP) or
NaCl, in a concentration between 10 mg/m3 and 200 mg/m3. To maintain the concentration
between these limits, adjustments may be made after 5 min, if necessary.

According to Stokes diameter, 90 % of the number of particles is below 1 um.

An integrally functioning photometer or a suitable particle counter is used to measure D
continually.

After a second delay of 20 min, D is calculated with equation (AA.1). The effect of carbon
brush dust shall be taken into consideration.

D is not allowed to exceed the limit value given in Table AA.1.

AA.22.201.3 Assembled machine test

For dust class M and class H machines, a polydisperse limestone dust of particle size
distribution 10 % < 1 um, 22 % < 2 um, 75 % < 5 um is used for testing, in an apparatus as

specified in Figure AA.5. Documents
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