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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 organizatiq andi2ation™e ising
pll national electrotechnical committees (IEC National Committees). The Obj E S ote
nternational co-operation on all questions concerning standardlzatlon in the~elestrical and eIe romic fi To
his end and in addition to other activities, 8 i ipns,
Technical Reports, Publicly Available Specifications (PAS) and e 2 e IEC
Publication(s)”). Their preparation is entrusted to technical commlttes, an Nati ted
n the subject dealt with may participate in this preparatory Q¢ i & on-
povernmental organizations liaising with the IEC also participate i is™p ion. [BC collaborates clogely

ith the International Organization for Standardization (I
pgreement between the two organizations.

onditions determined by

2) [The formal decisions or agreements of IEC or technlc b e ible, i ipnal
consensus of opinion on the relevant subjects i i i all
nterested IEC National Committees.

3) JEC Publications have the form of recommendations i i ipnal

Committees in that sense. While all reasonfable efforts\are i IEC
Publications is accurate, IEC cannot be 3 any
Mmisinterpretation by any end

4) In order to promote intern ons

ransparently to the maxi 9 nce
between any IEC Publicatio } vati i icati indi d in
he latter.

5) JEC itself does vie any ity
pssessment services a \ any
services carried out By inde d

6) RAIl users should e€nsuke

7) No liability spa ach Xo J[E i i , , i ing indivi and
members of{jts technt ¢ 3\ i i inj P or
bther damags of anyxy e whatsoever, whether direct or indirect, or for costs (including legal fees) fand
expenges axsing Qe g publication, use of, or reliance upon, this IEC Publication or any other |IEC

8) [Attention is drawn to the Normative references cited in this publication. Use of the referenced publicationfs is
ndispensable forthe cofrect application of this publication.

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

DISCLCAIMER
This Redline version is not an official IEC Standard and is intended only to provide
the user with an indication of what changes have been made to the previous version.
Only the current version of the standard is to be considered the official document.

This Redline version provides you with a quick and easy way to compare all the
changes between this standard and its previous edition. A vertical bar appears in the
margin wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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International Standard IEC 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.

This fifth edition cancels and replaces the fourth edition published in 2012.

technical revision.

It constitutes a

The principal changes in this edition as compared with the third edition of IEC 60335-2-69 are
as follows (minor changes are not listed):

VO

This publication@n ted dm\accordance with the ISO/IEC Directives, Part 2.

This part 2 is t i junction with the latest edition of IEC 60335-1 and
amendments. 9 3 e basis of the fifth edition (2010) of that standard..
NOTE 1 entioned’in this standard, it refers to IEC 60335-1.

This part upplements/or modifies the corresponding clauses in IEC 60335-1, so as
convert that gpublication into the IEC standard: Safety requirements for wet and dry vacu

cle

WN
as
the

firefighting services (MWF)’ was added.
The text of this standard is based on the f Io@g(%cu ent@

Futil information on th

the scope has been revised editorially to avoid misunderstandings;
terms and definitions has been revised with regard to the requirement

the standard has been revised in general and updated regarding staterof-the-atf) as fan
necessary, in particular some changes have been made to Clauses ;

Annex AA was revised and restructured;
Annex CC was revised;
general additions for vacuum cleaners with blowin ion keen.ihtroduced;

a new Annex GG ‘Particular requirements for mobil ganers for rescue and

FDIS /A Nt on voting
61J/637/F[\IS (N \G\J /%46/RVD

aWstandard can be found in the report

ng indicated in the

Bners, includingpgwer brush, for commercial use.

on

its

to
um

en A partlcular subclause of Part 1 is not mentloned |n this part 2 that subclause app

“ "

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;

ies
t”!

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.
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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.

— 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)

Wolds in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective -and|the
asspciated noun are also in bold.

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

ilar

The committee has decided that the contents of this publicati i i ntil
thel stability date indicated on the IEC website under "hitp:Nwebstage tec. ta

* |reconfirmed,

* |withdrawn,

* |replaced by a revised edition, or
* |amended.

IMPORTANT - The 'colodhinsi Mage of this publication indicales
that it contains colours i idefred to be useful for the corréct
ur{;ierstanding of it . ould /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

thelre is compatibility with the wiring rules when the appliance is co ply
maljins. However, national wiring rules may differ.

If gn appliance within the scope of this standard also incorporates fynctiol 2 red
by lanother part 2 of IEC 60335, the relevant part 2 is applied G \Cti g as
far|as is reasonable. If applicable, the influence of one furcti i into

acgount.

th

WHen a part 2 standard does not include additional /requitems
in Part 1, Part 1 applies.

NOTE 1 This means that the technical commi it is
not|necessary to specify particular requirements fox_t i i gsti eral

reqliirements.
e

NOTE 2 Horizontal and ggn® g § CO 8 azard are not applicable since they have been taken jinto
congideration when develogin ) a artlclar requirements for the IEC 60335 series of standards.|For

This standard is a product fam|Iy sta ydar es

precedence over horizontz

example, in the casg guirem surfaces on many appliances, generic standards, such as
1ISQ| 13732-1 for hot surfa S S in addition to Part 1 or part 2 standards.

Anlappliance that eox j F of this standard will not necessarily be considered to
comply with the afe oiptes_of thle standard if, when examined and tested, it is found to
haye other featt at In theTevel of safety covered by these requirements.

AnJappligh i aterials or having forms of construction differing from those detailed
in the requj &( is» standard may be examined and tested according to the inten{ of
the requirem i~found to be substantially equivalent, may be considered to comply

with the standarad:
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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-qg rs,
including back-pack vacuum cleaners, and dust extractors, for or
wel and dry suction, intended for commercial indoor or put
attachments. They may be provided with a blowing or inflati

It glso deals with the safety of centrally-sited vacuumcleane S 9 of
the| system.

NO installation of centrally-s|ted

vac

NO
con

Th

NO
dra

NO
star

[E 101 Attention is drawn to the fact that a

[E 102 This standard applies to machihes
prehensive, gives an indication of locations

The following list, although [not

— public use areas such as hotels, schools, h
— industrial locations, for,

— retail outlets, for ex

— business premises,| fohexa

— all uses oth a

mains power
480 V for

[E 103 AdditionatNegtirements for machines handling hazardous dust are given in Annex AA. Attentiop is
n to the\faet that in many countries additional requirements on hazardous substances might apply.

[E/104’ Radioactive substances are not covered by definition of hazardous dust for the purposes of |this
dard’

Thi

s 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);

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);
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— 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.

NOTE 105 The flash point temperature limit may vary in different countries. National regulations will need to be
taken into account.

NOTE 10

6 Additional requirements for vacuum cleaners designed for collecting combustible dust in zone 22 are

given in Annex CC.

NOTE 107 Attention is drawn to the fact that in many countries additional requirements on the safe use of|the
equjpment covered can be specified by the national health authorities, the national authorities responsible~for|the

profection of labour, the national water supply authorities and similar authorities.
2 | Normative references

This clause of Part 1 is applicable except as follows.
Ad{ition:

IEC 60312-1, Vacuum cleaners for household use —
forlmeasuring the performance

IE(

requirements for pumps

IE(

contre les surintensités ingoxporé paur

cleaners — Methpds

—

ar

IS® 2602, Statistical interp S 3 hce

intérval

1S
dis

1S(

1S(

3

This clause of Part 1 is applicable except as follows.

D 6344-2, COQ

ize

3.1.9 Replacement:

normal

operation

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

where

P, =05 (P;+ P)

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

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
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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,
defachable 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.

Elgctrically driven devices, if any, are in operation but are not in contag
othler surface or with the means used to seal the air inlet.

efloor or any

The normal load is equal to the mean load P, for the electricall
as ja motor driven brush determined in accordance with the foll

— |the motor responsible for the <Qirflo for

— |it is necessary to move the agitating v pet
damage.

Solled water discharge

The¢ pump deliv
attached to the % ;1 v
attached to the mathine

is gprovided to preye

pSe

tly
ice

Malchines equipped 3 hse
as |[described\in the i the

ma[hme

Malchines eguippPe ithw@ blowing function are also operated whilst equipped with the {wo
hoges or as¢descri in the instructions for use. Both hoses are placed in a straight line
awpy from(the mackihe. Power adjustment controls are set to the highest input power. The
blowing.hese is not equipped with any attachments, e.g. nozzles.

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
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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.

Notg aW~Ya! : Reguirementsformachines-intended oD o h do d are-specified in-Anne AA

3.105
combustible dust

aild A a a a a halow mMm alla a
Cop Vv cd—Pd S Sad 7 O

e
fingly divided solid particles, 500 um or less in nominal size, which\ma
maly settle out of the atmosphere under their own weight, may

forn explosive mixtures with air at atmospheric pressure and nogmal

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

Notg 2 to entry: The term solid particles is intended to address
liquld phase, but does not preclude a hollow particle.

e-s0Nd phgse and not the gaseoup or

[SQURCE: IEC 60050-426:2008, 426+

3.1/06
explosive dust atmosphere-{dust)
3 -"e e-‘ e—wnere—the—ayst—w exXPp ea—to—the—toHoWhg
cofdiienss
he-dust-must be-edivbustible:
the—dust-mustRe-iRsu onmﬂ a sufficient oxygen to

mixture with<g tric conditions, of flammable substances in the form of dist,
i P er igwition, permits self-sustaining propagation

Notg 1 to entry: i on energy values for common dusts can be found in Annex BB.

Notg 2 to entry:“Req ments for machines intended to pick up combustible dust in an explosive atmosplHere
are[specified\in”Annex CC.

[SOQURCE: IEC 60050-426:2008, 426-01-08, modified: 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
Annex DD.

3.108

dust extractor

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

gudrds can be used where frequent access is not envisaged.

3.111

operator
pefson installing, operating, adjusting, cleaning, movj
thel machine

ser maintenance|on

3.1J12
test solution
solption which consists of 20 g of NaCl>¢ of 28 % by mass of dodqgcyl
sodlium sulphate in each 8 | of water

Notge 1 to entry: The chemical d j y phate is C,,H,;NaSO,.

3.113

commercial use
int¢nded use of p : p
pu : be a source of danger to the public

l.e

cleaning contractors, cleaning staff, etc.;

¢ial or public premises (i.e. offices, shops, hotels, hospitals,
industrial (plants, etc.) and light industrial (workshops, efc.)

Notg 1 to entpy:,\ Commercial use is also called professional use.

3.114
mdhile machine
malchine-capable

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: term 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: MWEF is the abbreviation of Mobile Wet vacuum cleaners for rescue and Firefighting and rescue
services.
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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
woflking location

Notpe 1 to entry: In this case, two hoses are connected to the vacuum cleaner simultanep
4 | General requirement
This clause of Part 1 is applicable except as follows.

Replacement of the first paragraph by the following:

Malchines shall be constructed so that they function (s3 cause no danger] to
pefsons or surroundings during norma) use, e i ¢ carelessness, and durning
installation, adjusting, maintenance, i

Ad{lition:

For the purpose of this standard as used in Part 1 is to be read|as

machine’.

5 | General conditic
This clause of Part

5.1/01
after its prepa

hy'S

6 | Class

This clause of Part™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 Il 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.
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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 Replacement of the 4th dashed item as follows:

— |the business name and address of the manufacturer and, if applica is aUthorized

representative; any address shall be sufficient to ensure postal conta

Adflition:

Malchines shall be marked in addition with the following:

— |serial number, if any;

— |designation of the machine and series or type, i the

N

— |machines equipped with wheels gnhd other Ypokile Yachinery shall be marked with fhe

— |the substance of
— |symbol IEC &

7.1.101 Motorized

— |mass of-the mest wsual configuration in kg.

consfruction having a working voltage up to 24 V shall be marked with sympol
|EC60417-5935 (2002-102012-09)

Motorized cleaning heads for water-suction cleaning appliances except those of classl i

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

Compliance is checked by inspection.

7.1.102 Socket-outlets for accessories shall be marked with the maximum load in watts on
the socket-outlet or close to it.

Compliance is checked by inspection.
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7.6 Addition:

& [symbol IEC 60417-5935 (2002-10 2012- motorized cleaning head for

A AAY) 09)] water-suction cleaning
LLLLLINNINIL)
SSS [symbol IEC 60417-5041 (2002-10)] caution, hot e

Z_

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

This machine is not intended for use by perso cal,

sensory or mental capabilities, or lack gfexperi

red

— |designatien-o es or type of the machine as marked on the machine itself, except|for

the seriallnumbe

NOTE/104" The designation of series or type can be abstracted, as long as the identification of the produgt is
enspureds

— 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;
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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 inspection§ and_maintehance

required for safe operation, including preventive maintenance mega: \ if

ap;tlicable, give the specifications of the spare parts if they affect the\k the

operator, e.g. filter elements.

In addition, the instructions shall give the following information,\f app b P

— |for battery powered machines, instructions regarding tF 3 afe
charging;

— |precautions to be taken when changing brushes

— |information on the detergents or other liquj ed including the choice and
use of personal protective equipm

— |essential characteristics of auxiliary

— |information regarding safe disposal/of batterie

— |purposes of the socket outlet gn

— |the precautions to bet 3 i \ as

7.12.101 The ing
nof be used, whi .
incjude the sybstange © Qwing warnings, if applicable.

all
nce’ of the manufacturer are likely to occur. At least, it s:l:all

WARNING is)machine is for dry use only.
CAUTION  This machine is for indoor use only.
CAUTION  This machine shall be stored indoors only.

A : dlo ot L1 Jos lo Ul ol bl £ H al H | H
AWartimrg uiat ure Tiacclhiime oshiall UT UToUUTITITULITU TTUTIT Tto PUWTETT SUUTLT UUTTITY Licdllilny or

maintenance and when replacing parts or converting the machine to another function:
o 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-must
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.
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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 hase cantains electrical caonnections: do not use it to collect water and
do not immerse in water for cleaning.

Cofnpliance is checked by inspection.

7.12.102 Information on noise
NOTE The instructions can include information on airborne noise emission a
7.12.103 Information on vibration

NOTE The instructions can include information on the vibration tota

7.12.104 The instructions for use of vacuum cleafers wi ing ns
sha ' re.
Th \ i jons shall include this function
is 1f

7.13 Addition:

The¢ words “Original i the

majnufacturer.

7.14 Addition:
Th
Th

Co

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.

9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.
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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 otherwiring, thesinput
shall be measured before and after fitting at the lowest possible load, for e e WIth closed
sugtion openings, with brushes not in contact with the floor, with dég to
check that the assembling has been accomplished properly

WHere the accessible external surfaces are suitably flat ana acce est
prdbe of Figure 106 may be used to measure the tempera al
sufffaces specified in Table 101. The probe is applied wit ce
in $uch a way that the best possible contact between the prqQb

NOTE 102 The probe may be held in place using a labgorg {ay m_or sivfilar device. Any measufing
instfument giving the same results as the probe may be usg

114 Not applicable.

11J5 Addition:

For the heating test, th otor driving the moving brushes can|be
simulated by a brake orothe

116 Not applic@

11J7 Addition:

Malchines are/Opera dy conditions are established.

118

Duting the tgs emperature rises are monitored continuously and shall not exceed fhe
values showndin 101.

The temperature rise limits in Table 3 specified for “External enclosure of motor—operaﬁed
appliarices, except handles held in normal use” and the corresponding footnotes are ot

applicable.

Add the following new table:
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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
Glaps and ceramic 56 65
ELa tic and plastic coating > 0,4 mm 62 7

N
NOTE Some limit less than 2X is surely achievable for process air outlets of wet W cIe@x&

@ Metal is considered coated when a coating having a minimum thickness of 90 um made an Wn-
substantially plastic coating is used.

b IThe temperature rise limit of plastic also applies for plastic material haa ish\of thiekness less
han 0,1 mm.

¢ When the thickness of the plastic coating does not exceed 0,4 pm,
metal or of glass and ceramic material apply.

d ithin 25 mm from air outlets the above values can be twigel\the § shall be marked with the
ording as stated in 7.1 .

€ Within 25 mm from air outlets the above v ues n ke incréased QY5

_
12| Void

th at)6perating temperature

13| Leakage current.and

This clause of P@

13{2 Addition:

For class | a j ime, ent
shall not exce

14| Transie

This clause.of Part Tis 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.
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.2 Replacement:

chines 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\t orizon al~the liquid
cof S to
be fhe
moj|
Ma an
ap pe
X her
ma
The qter
cof to
15 ily
[ed4:
An yads
to
— |viscosity, 17 m
- |pH, 2,2 (1 %
andl its compositio Q\b\
bstan Parts by mass
%
Plufafac 15,0
Cumene sulfo 11,5
Citr|c acid (anhydro 3,0
Deipnized water 70,5
T Pluratag ® LF 221 is the trade name of a product supplied by BASF. This information is given for {he
canyenience of users of this document and does not constitute an endorsement by IEC of the product named.

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.
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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 constructjon
haying 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 ag’d
thel value of the impact being 2 J. The motorized cleaning \head>:
three blows are applied to every point of the enclosure thapisikely &

It is then subjected to the free fall test procedure
times from a height of 100 mm onto a steel plate having(a)thick
is dropped

— |1 000 times on its right side;
— |71 000 times on its left side;
— |71 000 times on its front face;

The motorized cleaninsg o the test described in 14.2.4 of IEC 60529,

using the test solutio

The motorized c q 1 operated in a flat-bottomed vessel filled with a saline
solution of water k atély 1 % NaCl so that a depth of 3,0 mm of watef is
majntained. The ¢ such that the motorized cleaning head moves abput
freely, and is

— |conne e v ) cleaner until the vacuum cleaner has picked up as much water

The motorized cleaning head shall then withstand the electric strength test of 16.3, fhe
voltage-being applied between the live parts and the test solution. There shall be no tracg of
salfng ,Selution on insulation that reduces the clearances or creepage distances below fhe
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.
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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 _AIUIIUI Illdi upclaﬁun
This clause of Part 1 is applicable except as follows.

19)1 Addition:

Machines are also subjected to the test of 19.101.

The test of 19.7 is only carried out on motorized cles of

centrally-sited vacuum cleaners.

NOTE 101 Separate fan motors are not intended for vacuym are

ind¢pendent from the main vacuum motor.
S%SUU

Duist extractors are also subjected to

Ceptrally-sited vacuum cleaners are al the tests of 19.104 and 19.109§, if

applicable.

19f2 Addition:

The machine is @d

NOTE 101 The term re a patiormef Part 1 means without liquid in the container.

197 Addition;

Mdtorizea : ads afre tested with the rotating brush or similar device locked |for
301]s.

Unpttended dustextractors are operated until steady conditions are reached.

Separate fan motors of centrally-sited vacuum cleaners are operated until steady conditipns
arg 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.
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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.

Ca
the

Aft
sh{
the
Cre

19. fed

wit

-

Th

19, are

Th

19/104 Central i
thel inlet for the

cleaners with separate ventilation for the motor pre
perated with the airflow through the motor blocked.

20 4 AMaddifinatinn:
ot TwrioUTnocatiort.

Add to the existing NOTE:

Aluminium oxide paper (grain size 80) or similar material may be used to prevent sliding.
Addition:
Motorized cleaning heads are not subjected to this test.

20.2 Addition:
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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.

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 ¢
shall be prevented.

Id cause.injury,

Machines heavier than 20 kg (empty weight), except stationary
vag¢uum cleaners, shall be equipped with wheels or rollers for Y
lochted or protected so as to prevent injury to the feet of the op€

Compliance is checked by inspection, measurement and bj

21| Mechanical strength

Th

21

Ma
cof
tra

e’adequate mechanical strength and|be
may be expected in normal use, duning
d any other action involving the maching.

Mo
Th

21
foll

as

If failure sdbjected to impact would cause a failure to comply with this
specificationyan of the machine which may be exposed during normal operation to
impacts or(blows skall 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
digmeter/of 50,8 mm and a mass of 0,635 kg dropped from a height of 1,3 m or hanging on a
string;dcting 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 1,6 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.
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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 guidedta_avoid-rotatipn.

In
rol

Th

Aft
caf

. is

21

Co

Th forized cleaning head is attached to
the pivoting arm of the te ] j ¥"103. The distance between the pijvot
axis of the arm and the poi ¢ s the rigid part is 300 mm +5 mm. The grm
cafhy be raised from the i ROSItiQMby an angle of 40 ° + 1°. A mass of 5 kg is
sugpended from the otheren A rom a convenient point along the hose so that
when the arm is ] i{ion, the mass is supported and there is no tension|on
the hose.

NO

Th

Th

+1

b test is\carried out for 2 500 revolutions of the crank after which the fixed end of the hpse
is furned\through 90 ° and the test continued for a further 2 500 revolutions. The tesi is
redeated’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.
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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 enn mmalanath of hooca io haont oo chaola Eiauea 104
OO TCTTg U O-ROSe-S—-BeRt—aS-SRoWRHI lyulv TOT

length of 25 mm. The hose is then placed for 2 h in a cab/net having a temperature| of
—1% °C + 2 °C. Immediately after the hose is removed from the cabinet it i ed three\times,
as [shown in Figure 105, at a rate of one flexing per second.

noa -ara tind tocathar oo, ra
TOoar C— e U ToOgCTTCT— UV

The test is carried out three times.

There shall be no cracks or breaks in the hose and it shall wit ] rength fest
of 16.3. Any colour change of the hose is not considered as

22| Construction

This clause of Part 1 is applicable exceptas f
2216 Addition:

Wadter-suction cleaning ma
defergents can penetrateq in contact with live parts.

22135 Addition:

These parts are@

A gample of the is conditioned at a temperature of 70 °C + 2 °C for seven days

est’of Clause 21. If this insulation does not meet the

(148 h). Aftek conthigh ample is allowed to attain approximately room temperature
Inspection~sh hapthe covering has not shrunk to such an extent that the required
insplation is™n er given or that the covering has not peeled off, so that it may move

longitudinally.

After thisy'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.
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22.54 This subclause is not applicable.

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

221102 Class | appliances or class Il appliances shall be equipped wij
switch that ensures all-pole disconnection according to overvoltage ca

amainsisolafing

p .

For built-in battery chargers, this all-pole disconnection can be redlise \ .

0]

—

her switches may be of single pole construction.

The following circuits need not be disconnected by the

— |plug and socket-outlets;

— |undervoltage protection circuits that are onl ent

of supply failure;
— |phase rotating indicators;

— |control circuits for interlocking.

It iis recommended, how pfovided with their own disconnecting
deyice.

Compliance is che:ke d
221103 For machihg

(PRE), controls sha

pr is required to use personal protective equipment
a way that they can be operated safely.

Compliance & check ection and by functional test.

221104 ing provided with shut-off devices, the devices shall prevent the liquid
level from exceeding
Compliance s checkéd by inspection.

221105, 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.

Double shoulder harnesses shall always have a quick release mechanism. The quick release
mechanism shall only allow separation by a deliberate action.
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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

Bagk-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 gr the back-pack
va¢uum cleaner to place it on his back or take it off.

Compliance shall be checked by inspection and functional test.

221107 Interlock switches

Int¢rlock switches that prevent access to live parts shall O prevent unintentignal
opé¢ration.

Compliance is checked by inspection and by applying te\st/probe £C 61032.

23| Internal wiring

This clause of Part 1 is applicable.

24| Components
This clause of Part\] i
2411.3 Addition:
The main switg

This test
Int¢rlock switthes are

operated 10 000 times.

If the intedloCk switch operates a relay or contactor or is operated by a mechanical actuafion
syqtem|,_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.

24101 Machines with motors provided with self-resetting thermal cut-outs shall work
reliably under overvoltage conditions.

Compliance is checked by the following test.


https://iecnorm.com/api/?name=db97bd9a2e8a249a6af89d28c4788828

IEC 60335-2-69:2016 RLV © IEC 2016 - 29 -

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 spegcified in 20.4.5.3 of
IEC 61058-1:2000 shall be obtained from Table 22 of IEC 61058-1 sing{a rafed
impulse withstand voltage of 4 000 V.

Cofnpliance is checked by inspection.

25| Supply connection and external flexible cords
This clause of Part 1 is applicable except as follows.
2511 Addition:

Malchines classified as IPX7 shall not b

MaEhines classified as IPX4, IPX5 o 5 3 let,
unless both inlet and conngc or
separated, or unless inleand G ‘ separated by the use of a tool and have

thel same classification

Malchines provid ol let.

2517 Replacement;

Supply cord

Their propériies\shall pe at least those of ordinary tough rubber sheathed cords (c¢de
designation60245 IEC 53);

NOTE 101 . These cords“are not suitable for machines intended to be used outdoors or when they are liable t¢ be
exppsed totstgnificant 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.
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— 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);

— Heat resistant polyvinyl chloride sheathed

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).

CO nlianeca ic nhanlead Kb
HPHIAAGO+S-E6HE61Ke6—0

25]14 Addition:

Fof machines incorporating a type X attachment or type Y attach , mbern of
flexings is 20 000.

25115 Modification:
Replace Table 12 by the following:

Table 12 — Pull fo(r,ci n ue

I
Mass of machine ul fo;}:e \_\/)\/ Torque
kg Nm

< 30 \> 0,1
~1and<4 0,25

Th { theé cord set for machines classified as IPX4 or higher
that are provided/wi applhance inlet. The cord set is fitted to the appliance inlet priof to
the

Ad

26 minals forexternal conductors

Th

27| Provision for earthing

This clause of Part 1 is applicable.

28 Screws and connections

This clause of Part 1 is applicable.
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29 Clearances, creepage distances and solid insulation
This clause of Part 1 is applicable except as follows.

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.
3042 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

This clause of Part 1 is applicable, exc

Adflition:

For machines intended
Anpex AA. <>
NOTE 101 Informatiq

For machines intended

For machi
specified in Anpex DR.

nal
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Dimensions in millimetres

C A
L’—‘L’ 2123
H — B
e —
77
|
Smm /S
B
4
212,1

|26

A

<\Nw |

L
E D
= Q@

P
)

%
/30 o
sample

base having mas 0k

re 101 — Impact test apparatus
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S

R150

Dimensions in millimetres

Key

o0 W >

crank mechanism
connecting rod
roller, diameter 120 mm

abrasive cloth belt
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Dimensions in millimetres

Key

o >

, 300 5 .
| | a0
o=\ /4
CRmmms [
©
b N A
N
5 kg ;

crank mechanism

arm

inclined plane

&

for testing the
of current-carrying hoses

25

IEC

Figure 104 — Configuration of the hose
for the freezing treatment

Dimensions in millime]

fres
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Intermediate position

Position of the hose at start

and finish of each flexing
IEC

Key

A |adhesive

B |thermocouple wire
C |handlg’arra

D |polycarborate

E |tinned coppé€r

Thel contact faee 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.

@%
S
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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.3 Functional test

Adflition:

For machines of dust class H, compliance with the penetration
shall be shown either for the complete machine or for the essef

W
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Annex B
(normative)

Appliances powered by rechargeable batteries that are
recharged in the appliance

Annex B of Part 1 is applicable except as follows.

7 |Marking and instructions

7.1 Delete the last paragraph.

712 Replace the last two paragraphs by the following:

Fof machines intending to be supplied from a detachable s ity c for
thel purposes of recharging the battery, the type referencé& of the or
baftery charger shall be stated.

715 Delete the last paragraph.
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Annex S
(normative)

Battery-operated appliances powered by batteries
that are non-rechargeable or not recharged in the appliance

Annex S of Part 1 is applicable except as follows.

71

De

Rehumber “Note 2” to “Note”.

De

Marking and instructions

Add to the last sentence at the beginning: “If relevant and”.

ete, after the last sentence, Note 1.

ete Figure S.1.
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Annex AA
(normative)

Particular requirements for vacuum cleaners
and dust extractors for the collection of hazardous 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 collectlng non—exploswe hazardous dusts.

NOTE 1 In this annex, subclauses and notes that are numbered starting from 201 are additiomal to these in
pari 2.

NOTE 2 When power sources other than electricity (e.g. compressed air, inter| .
negative pressure unit are used, the use of classification for filtration of dust give eful

3 |Terms and definitions

3.AA.201
penetration
D

mdy is the average

sampling@;
my}  is the averaq

sampling tim

acl
number of\h ' changes, calculated as follows:
Q
acr =—|1/h
2 fy
where

this

the

the

V is the room air volume (m3);

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

3.AA.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 the use of a
double sealing method of withdrawal, removal and replacement without exposing the interior

of the filter housing
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3.AA.204

dust class x machine

machine designed to comply with requirements specified for dust class L, M or H in
accordance with 6.AA.201

3.AA.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

3.AA.206

dust collection means
container having means of safe dust disposal to be undertaken when ha
with the manufacturer’s instructions

3.AA.207
negative pressure unit

at

6.A

NO
clas

NO

7

71

Th

oNin accerdanmce

ospheric

Classification

[E 1 The use @ be
sified with that d 3

[E 2 In some co

rel
rigi

indjcation to ensure use of the correct spare parts.

rence marked on the machine shall include the dust class letter. Sarty
vant spare parts] such as filters, dust collection means and disposable devices (¢.g.
containers or plastic bags), when provided with the machine, shall be marked with|an

71

2 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.
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In @ddition, the instructions shall include the substance of ¢

In addition, the i

Cldss H machines skall be fitted with the label according to Figure AA.1.
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For user servicing, the machine-must 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

X . I X R Y ed

with a new essential filter.

When carrying out service or repair operations, all contaminated itemms which_cannot|be
satisfactorily cleaned are to be disposed of; such items shall be digposed-of ifni ipus

The method by which covers of non-dust proof compartments st » 3 for
cleaning.

to

ed
en
en

for class H machines,
including the corresponeh

for dust extractors, i
the room if @ 4

necessary.

Clgss/Mand class L machines shall be fitted with the relevant label according to Figure AA|2.

The following warning shall be given on the label for class H machines:

WARNING: This machine contains dust hazardous to health. Emptying and maintenance

operations, including removal of the dust collection means, must only be
carried out by authorised personnel wearing suitable personal protection. Do
not operate without the full filtration system fitted.

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.
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7.15 Addition:

— 43 —

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.

22 Construction

22/AA.201 Dust collecting machines shall be designed and constructed in accordance\with
thel dust classes given in 6.AA.201 and meet the values given in Table AA
Table AA.1 - Penetration limits A x
Suitability for \/
hazardous dust Deg:eet_of
d | with limit values penetration Essential filt Ass:_mbltad
ust class for occupational D material teét machine tgst
exposure method
-3 % /_\
mg x m
L (light hazard) \é 22.AA.201.3
> 1 22 .2 1.1@ t required if essential filter
material test|is not

pr carried ofit

\{Z.A 201.2

M (mddium hazard) 2\\A2>1
) o Not required 22.AA.201.3

2VAA.201.2
H (high hazard) \/ﬁot required 22.AA.201.2 22.AA.201.3

Machipes of similaf c sb*iti\xa d wi\r>identical essential filter and mountings and with an identical airflow velocity

may bje treated equally.

Ma
lea

Compliance is checked by the following tests, if applicable as stated in Table AA.1, and tak

N3

intT account the flow chart as shown in Figure AA.6.

ing

22.AA.2011

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.
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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 um and 2 um,
based on Stokes diameter.

The degree of penetration is calculated by means of the following formula:

Cy-C

taki
ma

Th

Th
req

22
Fo

Co

On

All

It s

Th

Th
Na

D= 9 %100 % [AA.1]
Cv - Co

bre

is the light-scattering signal downstream of the filter;

is the blank value of the apparatus for ambient air;

is the light scattering signal upstream of the filter.
b degree of penetration is averaged over the duration of the teStJ j gdings beling
en 5 min after the commencement of the flow of dust Jau j filter sample
terial.
b degree of penetration D is determined for 6 sa
b arithmetic mean of the 6 values, glus twig evigtion, shall be less than fhe

JAA.201.2 Essential filter element tes
- dust class H machineg, th y ation of the essential filter element shal

delermined as follows:

b test.aerosol is a narrow spectrum mist of paraffin oil, dispersed oil particulate (DOP

be

or

Cl,, in & concentration between 10 mg/m3 and 200 mg/m3. To maintain the concentration

betlween 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.
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22.AA.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.

For machines equipped with a built-in filter cleaning mechanism, before this test, carry out a
minimum of 1 cleaning cycles as described under 22.AA.202.

For machines equipped with collection bags, replace any clogged bags to restore the airflow
ratg.

WHen the airflow velocity has fallen to 20 m/s in the nominal suction h¢ metet;~with a
malximum measuring time of 8 h, D is determined, either gravimetricall

confidence level according to ISO 2602, or with an equivalent meas

If the fan of the vacuum cleaner under test is strong enough ow
rate, QE may be reduced to zero.
Theé upstream concentration of the test substance gddri Qiirs shall be 5 gfm3

airflow.
The influence of air temperature, humigi
D ghall not exceed the values given in

22]AA.201.4 Burst streng
If the machine is equippé ’ ‘ fhe

Any parts, with ¢
of the clogging medium, A

ow
be

ren I of
the

Su to
90 2 - the
differentia C 6 s

fol

The pulsing-test shall be repeated 30 times over a period of 3 min.

Theessential filter shall not show any damage (e.g. rip up, loosening, holes cracking).

22.AA.202 Filtration efficiency

Dust class M and dust class H machines may be provided with a safe change filter if a dust
free filter exchange cannot be guaranteed. If dust class M and dust class H machines are
provided with a built-in filter cleaning mechanism for the essential filter, the cleaning process
shall not affect the filtration efficiency.

Compliance is checked by the following test.

Collect a suitable dust so that the airflow velocity is reduced below 20 m/s. The filter cleaning
is carried out 50 times according to the instructions. The clogged bags are then emptied if
necessary to restore the airflow according to 22.AA.203.
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22.AA.203 Suction performance

If machines are provided with a built-in cleaning mechanism, it shall restore the required
suction performance.

Compliance is checked by comparing the suction airflow with the desired value after operating
the cleaning device according to the instructions. The cleaning operation shall be performed
when the minimum suction airflow has been reached. The following performance, after the
cleaning, shall be reached:

— for Qllr"rinn-c\/\/pplning machines_the reduction of pressure in the brush area s at least

50 N/m2;

— |for other machines, the suction airflow is 20 % greater than the minir airflow.volume
as specified in 22.AA.205.

22]AA.204 ‘'Upholstery tacks' test

Dupt class M and dust class H machines shall be designed the

essential filter will not be damaged when collecting sharp.obje or

nails which may be sucked up.

Conpliance is checked during normal operation l per kW rated power

ingut, with a maximum of 1 kg, of upholstery t . no

damage.

If there is no visible damage, the tests 0f{22.A

22]AA.205

All{machines shall be capabl Vi adeguate removal of dust, and an indicafion

shall be given as follows

a) |Vacuum cleapexs o ich
operates beth the
manufacturer, Talls % ow
indicator adjustfe

b) |For suction-sweepi 5 ; the indicator shall operate before the reduction| of
pressuredin th i gn of the brush area becomes less than 50 N/m2. This giso
applies.tothe side\br ga

c) |For d cfors (excluding negative pressure units and dust class L machines), the
indica - g before the suction velocity becomes less than that stated by fhe
manufactGre ) m/s, whichever is greater, referring to the largest section in the hose,
or the dust souree is shut off by a mechanism in the dust collector. If airflow indicgtor
adjustments are necessary, they shall be adjustable without tools. If the dust soufce
cannot be shut off automatically (e.g. when the dust extractor is connected to a circylar
saw), then at least one of the following warning signals shall be given:

— an acoustic warning signal, if used, shall comply with ISO 7731;

— avisual warning signal, if used, shall comply with ISO 11428;

— a pair of voltage-free contacts and installation instructions for their use as a warning
signal switching device.

Compliance is checked by inspection and the following test.

Operate the machine at nominal voltage, at rated voltage +6 %, and at rated voltage —10 %;
and, if necessary, compare the values with the specified values. No leaking of dust shall
occur.
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22.AA.206 Disposable collection means

Dust class M machines (except suction sweeping machines) and dust class H machines shall
be fitted with a disposable collection means.

For dust class M and dust class H machines, it shall be possible to remove the collection
means with a minimum of dust release.

Compliance is checked by inspection and functional test.

22]AA.207 Removability of the essential filter

a\use of-a tqol.
numeral of

In dust class H machines, the essential filter shall only be removable b
This requirement does also apply to filter elements which are relevant fog
thel IP protection designation.

Compliance is checked by inspection.

22]AA.208 Air speed of the dust exhaust

The air speed of the exhaust of dust class M and d
disturb dust lying on the floor.

5 nines shall not unduly

Compliance is checked by the following test:

The machine shall be at least 2 m from &

thel test area shall not exceed 60 % and the-test.x

wotking hose shall be fitted to the inlét a % '
Q

dirgction at a minimum hé abave

jcal surface. The humidity of the ail in
arried out in still air conditions. The
e.end shall be positioned in an upwpard
. The exhaust velocity shall not exceéed

22]AA.209 Ups@m
In glust class H mathi ' sential fiter shall be at less than atmospheric pressure.

Fo
tes]

gential filter is on the positive side, then the penetratjon

Co

22

Dupt class* M and dust class H machines shall be constructed so as to guard against
acgidental entry and the release of hazardous dust from any part of the machine when not in
use.

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

22.AA.211 Easy cleaning

Dust class H machines and dust class M machines shall be designed and constructed in such
a way that they can be easily cleaned, without impairing their safety. They shall comply with
the following:

— covers which are not protecting against both mechanical and electrical hazards and
behind which dust can deposit shall be removable without tools;

— guards which are protecting against mechanical and electrical hazards shall have
electrical interlocks which disconnect the mains supply on removal, or shall be removable
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only by using tools. Guards fitted with electrical interlocks shall be removable without
tools. The interlock shall be double pole if protecting against electrical hazard, and double
or single pole if protecting against mechanical hazard only.

Compliance is checked by inspection.

22.AA.212

Machines of dust classes M or H shall not be equipped with an inflating function.

For . o edwitt—ablowimg—fumrction—te—t " " forthe—btowing
furjction shall not be interchangeable.

Cofnpliance is checked by inspection.

0,5 ;nm)

>10
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Dimensions in millimetres (#0,5 mm)

Orange  ISO 7000-0434 (2004-01) 10

le—
1SO 7000-1641 (2004-01)

>10

1EQ

Test aerosol

i

Ph eter \ art recorder
Q LA 3

N

Valve Suction unit
S 'T:T" 0,026 m/s E 1,
1Y L.

Ap

lean air_filter

Seﬁarator

Filtei' material

Orifice flowmeter
(specimen 100 cm2)

EC

Figure AA.3 — Test method for essential filter material
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N
Chart recorder
Compressed air Photometer
or inert gas
1,4 x 105 Pa Upstream
F 3
sample
\ Downstream
Aerosol generator sample \

VX auct
(if required)

D Duct diameter

EC
Cabin Qe > Qa start
) Measurement
F|Iter\ point (plane)
\ ' Qe
Test ' ‘OI ©|__>( [ ———
substance [\ | >5d L >3d
DA [* — > >
> | \ Air mover
T
Qe - Qs
Inflet ML Funnel
S
dyict
Air :%\g@em
der test Igc

Thel air engéring at Q\should b filtered. The filter used shall be of dust class M.

igure AA.5 — Assembled machine test
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Dust class L machines

v v L 4
22.AA.201.2 22.AA.201.3
22.AA.201.1 (Alternative) (Alternative)
[ |
y
22.AA.201.4
v
Further tests in accordance with Annex AA, Clause 22

Dust class M machines

Dust class H machinﬁs\&

| A

v

22.AA.201.1 'esse

ntial filter material test’

9,

PYTEEpr ey
NN

Built-in filter
cleaning

3
(o X

mechanism?

Q \_22.AA.202 filtration efficiency’

NFACTOE

<«

eplagement of the essential filter is allowed

A 4

N

A 4

\,/ 22.AA.203 'suction performance’

\ 4
E&QIaWe essential filter is allowed

A 4

> 22.AA.204 'upholstery tacks'

\

A 4

22.AA.201.3 'assembled machine test'

'

Replacement of the essential filter is allowed

v

22.AA.201.4'B

urst strength test'

A 4

Further tests in accordance with Annex AA, Clause 22 (22.AA.205 and the following)

IEC

Figure AA.6 — Sequence and selection of tests according to Clause 22
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Annex BB
(informative)

List of dusts which present an explosion risk
when subject to ignition conditions

IEC 60335-2-69:2016 RLV © IEC 2016

Values of explosion parameters are given in Table BB.1 as a guide for those concerned with
the design and operation of dust-handling machines. The dust samples are not necessarily in

the
the
cofl

NO
spe
sim

most hazardous Torm that cou

sidering explosion hazards.

arise in industry. In a
quantity of material and the methods for handling should all be taken into account w

ition,

[E Attention is drawn to the fact that in many countries particular information o
Cified by the national health authorities, the national authorities responsible(for
lar authorities. This information might be available online, e.g.

for Germany [cited 204+4+-44-04 2016-03-14]: http://www.dguv.de/ifa/GEST

/GEST™S-Stoffdate

€ design o

Table BB.1 — Explosion par

et

e machine,

en

be
or

Minimam Minimum
ignitjon ignition
Dust te ratu energy

AN_TE "
Acgetamide 56})\ -
Acg¢toparaphenetidine ﬁ \ - 11,5
Acetyl-p-nitro-o-toludine \ Q }SQ\/ - -
Achtyl salicylic acid (Aspirin) { ) qgty 0,015 16
Ac onnitrile-butadiene—ster\Q cc})({lyn\#er (‘\ \UOO - -
Ac ylonitrile-vinylidepe\(:hl&Qde co}s@m\er \ ] 0,05 70
Aldyd powder coatifgs & \ 360 0,028 22
Aldminium, 6 um /\< \/\ - 0,03 13
Alyminium, <1 400 ;S&Q \/ 420 - -
Aldminium, cutd\/ é\bu}iings x 480 - -
Alminiumtiares, O\ 610 - -
Aly mlnlum\mu\sm“éi \ ) 600 - -
Aldminium, polish \ 460 - ]
Aldminium,swarf 590 - -
Alyminitmyoctoate 460 - -
An|malfeed stuff 450 - -
Anthracene - - 7
Anthraquinone 670 - -
Asbestos, resinated 480 - -
Azodicarbonamide - 0,6 130
Barley, milled 370 - -
Battery case dust 400 - -
Benzoic acid 600 0,011 12
Benzoyl peroxide - - 31
Benzoyl peroxide 44 %, gypsum 56 % - - 12
Bleach powder, 60/100 um 580 - -
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Minimum Minimum Minimum

ignition explosible ignition

Dust temperature concentration energy
°C kg/m3 mJ

Bone flour, steamed 540 - -
Boron carbide 640 - -
Bread 450 - -
Bronze 440 - -
Brynswick green 360 - -
Cafdmium sulphide 700 - -
Caflmium sulphoselenide 710 - ( “
Cafdmium yellow 390 -A< N\ -
Cafdmium zinc sulphide 660 < \ x
Ca|cium citrate 470 /\ \ /
Calcium gluconate 550 \.\\ \ -
Calcium pantothenate 430 & \ .\ -

Calcium propionate 530/ ) \ -
Calcium silicide /\\ j ] : <46
Calcium stearate A 45& / \ ./ 24
Caprolactam 4%({ ) 0,07 60
Calbon, 13 % volatile A 590 - 45
CaFein & (\ \QO > - -
Cabein meal, steamed ( /_\\ \) 460 - -
Cellulose, bleached N N ~ 4)1 - -
Cellulose acetate L \ 340 - -
Cellulose acetate, @reé Z < \/ 430 - -
Cellulose acetate butyr%é \/\ 380 - -
Cellulose triacetate ( \ ) 390 - -
Chprcoal, wood \ 470 - -
Chleken maure, NN\ N\ 680 - -
Ch oro-aéi@-tc\&éqe\\\ﬁmoni%acid 650 - -
p-Ghloro o-tow\ﬁydhﬁ@%ﬁde 650 - -
Copl, 30 % volatile 530 - -
Copl, 36-%Volatile 490 - -
Copl,“@nthracite < 63 um 530 - -
Coal, Pittsburgh < 74 pm 530 0,03 -
Coal, pulverized < 150 um 550 - -
Coal, silkstone 490 - -
Cocoa, bean husk 400 - -
Coconut shell 490 - -
Coffee 360 - -
Coffee 55 %, chicory 45 % 370 0,1 140
Cork 400 - -
Cornflour 390 - -
Cornstarch 380 0,15 -
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Minimum Minimum Minimum
ignition explosible ignition
Dust temperature concentration energy

°C kg/m3 mJ
Cyclohexanone peroxide - - 21
Detergent, high non-ionic 410 - -
Detergent, low non-ionic 560 - -
Detergent, standard ABS 520 - -
Dextrine 440 - -
Deiktrose monohydrate 350 - -
Diamino stilbene disulphonic acid 450 - ( X
Difutyl tin maleate 600 -A< N\ -
Dijutyl tin oxide 530 0@2\ ?§
Dilhydro streptomycin sulphate 670 /\ \ -
Dimethyl acridan 540 \ {\\ \ -
Dirhethyl diphenyl urea 490 N \-\ -
Dinitroaniline 47(/ )- \ -
Dirfitrobenzoyl chloride /3\8&{ g / : -
Dinitro stilbene disulphonic acid A 4®\/ \ N > -
Dighenyl guanidine + 1,5 % de-dusting powder \ 5 ) - 28
Diphenyol propane /l = 0,012 11
Eppxide resin \ (\ : > - 9
Eppxy powder, semi-gloss coaqﬁg /—\\ \) N > 0,013 -
Epbxy resin N N ~ O NRO 4990 0,012 12
Esparto grass L \ - - -
Fafe powder < > 2 < 440 - -
Fafina starch, 20 % HZA({ \/\ ) - - -
Fefrochrome ( \ ) 600 - -
Figh meal /\ \ 520 - -
Fidur, EngN1 % Ij)\ \ \/ - - -
Flqur, wheat \ \ 390 - 100
Grain, distillers ie? solubles 420 0,06 128
Grain, dried brewers\/ 440 0,009 -
Grass 380 - -
Gum, arabic, 250/1 400 pum 550 - -
Hoof and horn, hydrolysed 460 - -
Hops, ground 340 - -
Hydroxy ethyl cellulose 420 - -
Hydroxy ethyl methyl cellulose 410 - -
Irish moss 540 - -
Isinglass 520 - -
Jaborandi leaf 470 - -
Lauryl peroxide - - 12
Lead stearate, dibasic - - 12
Leather, < 420 um 520 - -
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Minimum Minimum Minimum
ignition explosible ignition
Dust temperature concentration energy

°C kg/m3 mJ
Liquorice root - 0,2 -
Magnesium swarf 610 - -
Maize gluten meal 430 - -
Maize husk 430 - -
Mallp fern_crushed 510 - -
Me{lt, coarse 390 - -
M%nganese ethylene bis-dithio carbamate 270 0,07 ( 35
Me{nioc flour 430 -A< N -
Mdat meal 500 ¢\ N
Médat and bone meal 440 /\ \ -
M¢dlamine formaldehyde resin 410 \ O,\QN \ 68
Mdthyl cellulose 480 N \\ ]
2,4 Methylene bis-4-ethyl-6-tertiary butyl phenol 31(/ )~ \ -
Mgthyl methacrylate /\-\ g / - 13
Milk powder A 44E\/ / \ N > -
Milk powder, skimmed \ -\ \ ) - -
Mdnochloracetic acid /l 20 - -
Mgnosodium salt of tri-chloroethyl phosphate & (\ 40 > - -
p-Naphthol (\ /‘\\ \) 670 - -
Nigrosine hydrochloride N ~ \ 6) - -
p-Nitro o-anisidene L 400 - -
Nitfocellulose < > Z < - - 30
Nitrodiphenylamine A( \/\ ) 480 - -
Nitfofurfural semi-caq/ba\z{)\he\ ) 240 - -
m-Nitro p-toluicyﬁ\e\ \ 470 - -
p-itro o-toidihe NN\ N\ 470 - -
Nylon, gr&){d}hsci\ \ \ 450 - -
Nylon 11 N\ - 0,005 32
Paper \/ 400 0,03 -
Paper tissue, < 1 400 pm - - 39
Pept 450 - -
Peat, dried - 0,1 -
Pectin, powdered 390 - -
Penicillin, N-ethyl, piperidine salt of 310 - -
Phenol formaldehyde 520 - -
Phenol formaldehyde resin 450 0,015 -
Phenothiazine 590 - -
Polyester resin < 1 400 pm 400 - -
Polyethylene 390 0,02 38
Polyethylene, commercial - - 57
Polyethylene, ground 400 - -
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Minimum Minimum Minimum
ignition explosible ignition
Dust temperature concentration energy

°C kg/m3 mJ
Polyethylene glycol 320 - -
Polyethylene high density < 90 um - - 17
Polypropylene 380 - 43
Polyurethane 460 - -
Pojyvinyl acetate 450
Polyvinyl acetate, beads - - 70
Polyvinyl chloride 510 - ( -
Polyvinyl chloride, dispersion resin 550 '/\< N -
Polyvinylidene chloride 670 < \ %
Poppy flower 410 /\Lk)\ \ MO
Polato, dried, < 200 pm 450 i\\
Prépyliodine 470 N \\ ]
Protein 48(}/ X \ -
Pr¢tein, groundnuts /4\6b\ }/ - -
Prgtein concentrate 3% é 3 N >— -
Pr¢vender 3}({ \ ) - -
Qufillaia bark \QO - -
Ral, < 1 400 um (\ \(0 ) - -
Ralyon, viscose ( /\\ 4‘\20> - -
Ralyon flock [\ N N )— 0,03 -
Ralon flock, 8 denier, 1.5 Qm \ 425 0,15 ]
Refin, rubber > < < 400 - -
Repgin, synthetic A< \/\\/ 400 - -
Rubber C\ ) 380 - -
Rupber, latex /™ \ 450 - -
Rubber, syathetic ~ N\(U\ 410 - -
Rupber a%s%era \ \ > 310 - -
Rupber crumb NSo." 440 - -
Sapdust 430 - -
Sehna 440 0,01 105
Sil|con 900 - -
Soap 570 0,02 25
Sodium acetate 560 0,15 -
Sodium carboxy methyl cellulose 320 1.1 440
Sodium salt of 2,2 dichloropropionic acid 520 - -
Sodium salt of 2,2 dihydroxy naphthalene 510 - -
disulphonic acid
Sodium glucaspaldrate 600 - -
Sodium glucoheptonate, dried 600
Sodium monochloracetate 550 - -
Sodium propionate 470 - -
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Minimum Minimum Minimum
ignition explosible ignition
Dust temperature concentration energy

°C kg/m3 mJ
Sodium toluene sulphonate 530 - -
Sodium xylene sulphonate 490 - -
Sorbic acid 440 - -
Soya bean 390 0,23 370
Soya meal 410 018 330
Stqrch 470 - -
Starch, cold water 490 - ( “
Stgrch, maize 10 % H,O - 0,1/§ N -
St¢aric acid 330 < \ %
stqel 450 NG\ \ .
Streptomycin sulphate 700 \ {\\ \ -
Subar 330 N \o&i 48
Su|phur 22(/ O‘,02 -
Tallow, hydrogenated /6\2&{ g / - -
Taftaric acid A 3®\/ / \ N > -
N A -
Topacco, dried /l 20 - -
Ura (800N > - -
Urg¢a formaldehyde moulding %ﬁv}e{ /_\\ \) 4:50 0,04 -
Urg¢a formaldehyde mouldir]gkpowcker,}kape}ﬂlle \ 4}3\6 0,07 49
W4x, paraffin L 340 - -
wiley flour >R < 480 - -
wdod ( KON 360 - :
Wqod, flour (\ \ > 380 0,06 100
Waqod, flour, <)/4‘S{bvq \ 410 - 100
Wdod, ground fiuffed NI\ N\ 450 - -
Wqod, shayings \ \ 400 0,1 -
wdod pulp, dw\t\ed 450 ] -
Wqod pulp, flock \/ 470 - -
Zirlc stearate 420 - 14
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Annex CC
(informative)

Particular requirements for vacuum cleaners and
dust extractors providing equipment protection level Dc
for the collection of combustible

dusts—- o rresopn on onlos o pa

NOTE 1 This annex will be withdrawn after the publication of IEC 62784: Particular requirements for vac

cleg

The
cle
col

NO
par

Re

Th
inc
or

NO
of ¢

Adbiti

attI , % an explosive dust atmosph

ners and dust extractors providing equipment protection level Dc for the collection of combustible dusts.

following modifications to the relevant clauses in this part 2 are_ applicablecto *vacu

[E 2 In this annex, subclauses and notes that are numbered starting ffo 9 addithe ® those in
2.

Scope
blacement of the first paragraph:

-operated vacuum cleang
3 or wet suction; or dry sucti
dQor or outdoor use with or with

s standard{does ngt apply to back-pack vacuum cleaners.

Térms and definitions

um

um
the

this

oN;
put
bre

nce

Fes

Thi

s clause of this part 2 is applicable, together with IEC 60079-0, 60079-31, 60079-10-2,
except as follows.

3.CC.201

type 22 machine
vacuum cleaner or dust extractor, together with suction hoses, nozzles and other
accessories, suitable for-suetion collection of combustible dust-in—zene-22 and providing

EP

L Dc

The i  suction] los| dorod to L 22
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3.
el

col

3.d
co
paf

3.¢
flo
tur

3.4
ant

Notp

Notp

Ad

4.G

Th
ac(

C.202
ctrostatic earthing
nection to earth with a maximum resistance of 1 MQ

C.203
nductive parts
ts made of materials with a specific resistance of not more th

C.204
w through turbine
bine where the suction air is also used to cool the

C.205
istatic filter material

General require

Hition: Q

C.201

es s, such as nozzles, hoses, unless otherwise stated.

@
P req@ents given in this standard apply to each type 22 machine,

including

L5

all

The Type ZZ machines complying wWIth the requirements o1 tNis annex are iniended for use in
areas requiring EPL Dc. This does not imply that the internal of the machine is required to be
EPL Da or that it should be classified in accordance with IEC 60079-10-2. The internal parts
of a type 22 machine shall comply with all of the requirements of this annex in order to meet

the

minimum safety requirements to process combustible dust.

Any electrical accessories, used inside the vacuum cleaner and in contact with combustible
dust, that comply with EPL Da are considered to meet the requirement of this standard.

4.CC.202
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Levioe oo stinroceonboointad be the coo oo ten s

Machines of type 22 shall comply with dust class L, class M or class H according to Annex
AA. In addition, machines of type 22 and class L shall comply with the requirements of
22.AA.204 [upholstery tacks test] and of 22.AA.208 [speed of exhaust air], and shall be
provided with an indicator in accordance with 22.AA.205. For all machines, flow-through
turbines are not permitted. For all machines, motors with commutators or other potential
sparking sources are not permitted, unless provided with explosion protection level to EPL

Da A

Y%
4.4C.203 Non-metallic enclosures and non-metallic parts of enclosyres sallzs et fthe
requirements of IEC 60079-0 for thermal endurance to heat (IEC 6Qd79-0-201 ubclalise
26)8), thermal endurance to cold (IEC 60079-0:2011, Subclause ¢ to
impact (Clause 21), in that order.
4.0C.204 For materials used for cementing the requixe for
cementing' of IEC 60079-0 shall be fulfilled additionally.
4.4C.205 For battery powered machines the regdirements, 6 be

fulfilled additionally.

6 |Classification

6.2 Addition:

The degree of protection against harmful ingress of water to reach EPL Dc for type 22
machines of group llIA, llIB, and IlIC shall be at least IPX4, as specified for the second
numeral of the IP code in IEC 60529.

The protection against harmful ingress of dust to reach EPL Dc for type 22 machines of
group IlIA, 1lIB and llIC is checked according to IEC 60529, taking into account the
modifications described by the following test procedure, after carrying out the tests as
described in 4.CC.203 where applicable.

Compliance is checked by the following tests:
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The vacuum cleaner is operated at rated power in the dust test chamber as specified in 13.4
of IEC 60529:1989, 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.

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.
#ich

ressu@y/

The air pressure inside the chamber shall be held equal to the ambient ai
ma

Th S stricfed
by 9 i he fest
cal hat
cle in
Clg
Th
In or
Sp4
Co
Alternatively to the test dgscx i st
chamber, all parts and con RIS - tly
prdtected IP6X (for type 3 X 22

machines of grogj |
Compliance is che¥ke

- r&%'fence to this document (IEC 60335-2-69 Annex CC);

— Group A, B, or llIC;
— the maximum surface temperature T, marked as a temperature value in °C;
— the EPL.

NOTE 201 An example for this marking may be "Ex IEC 60335-2-69 Annex CC IIIB T135°C Dc".

The equipotential bonding connector shall be marked with symbol IEC 60417-5021 (2002-10)
on the connector or close to it.
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In
ma

2 Addition:

addition, the instructions shall include the substance of the following for all type 22
chines:

The dust container has to be emptied when necessary, but also-a elsnd
of a working shift and before each transport;

The machine shall only be operated when all filters are in positio

machine is equipped with filters for motor cooling air, they alsg she iNposition and
undamaged. This is to be checked before every use;

Extension cords shall not be used unless verified as suitabls

The user shall be aware of all relevant characte the

zone in which the machine is used and to dete

with a flash point below 55 °C.

NOTE 201 The flash point temperature may\vary be

taken into account.

For dusts with ignition energy I ' additi icti bur

authorities may apply i intehded to be used for dusts with ignifion

energy less than 1 mJ.

NOTE 202 Typical val

Durina—no .._Agenf.: N S 2 QN /11 a I —exceégds
pDe iR s Ble o—dd or-liguids—ofhigh-explosion—+i hor

WARNINC(

of other a
Tho naching dhto

€2 sories approved by the manufacturerfortype22-use. The (ise
nay sause explosion hazard.

g
i

oR-and-uhdamaged used in ambient temperatures higher than —20 °C and I¢ss
than 40 °C

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

An equipotential bonding connector is provided to enable the temporary bonding
requirements of IEC 60079-14;

The hazardous area classification (zone 22) is not changed with the use of type 22
vacuum cleaner.

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

WARNING - Picking up of hot particles or glowing material can trigger fire and explosion
in the ducts and the container. For this case additional safety measures are needed.

NOTE 203 Those additional safety measures are not covered by this standard.
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In addition, the instructions shall include the substance of the following for wet or wet and dry
vacuum cleaners:

— The user shall be aware of all relevant characteristics of liquids and mixtures of
combustible dusts with liquids for which the type 22 machine shall be used and to
determine the safety issues associated.

NOTE 204 E.g. textile fibres may auto-ignite when contaminated with certain oils.
In addition, the instructions shall include the substance of the following for vacuum cleaners:

— Type 22 vacuum cleaners are suitable for picking up combustible dust in-zene 22 areas
requiring EPL Dc. They are not suitable to be connected with dust-generating machinés|.

zohe-22 areas requiring EPL Dc.

means.

Infprmation shall be given
installation of data lead wiri

lations that may apply-fer to the
areas requiring EPL Dc.

[72]

11| He®d

Adglition to Table e pHEs e s Lo e

NOTE 2071 ,“For parts that come into contact with combustible dust, the values in the table are based on an
ambient-temperature of 40 °C.

11.8 Addition:

The maximum surface temperature on any external part of a type 22 machine shall be
according to the 'maximum surface temperature' requirements of IEC 60079-0. The maximum
surface temperature shall not exceed 135 °C. Lower temperatures can be stated by the
manufacturer.

The maximum surface temperature on any internal part of a type 22 machine shall be
according to the 'maximum surface temperature' requirements of IEC 60079-0. The maximum
surface temperature shall not exceed 135 °C.

The temperature limits as specified in 11.8, Table 3 shall be taken into account.



https://iecnorm.com/api/?name=db97bd9a2e8a249a6af89d28c4788828

Co

19

19.

De

- 64 - IEC 60335-2-69:2016 RLV © IEC 2016

mpliance is checked in accordance with IEC 60079-0.

Abnormal operation
7 Modification:

lete Note 101-of-this Part 2.

Addition:

Th

Ad

19,

The

rot

22

22

Co

22
mal

i ini 3
removed. @

b machine shall be tested until stable conditions are reached.

Hition:

8 Addition:

test is repeated after interchanging two of the threespha e plug to ind

Construction

JCC.201 The suction fan shall be or_th i de_ahd shall be protected aga
intake of particles greater than 8 mm.

mpliance is checked b

CC.202 Machines
Ichine as min

-a-minimum-of dust will deposit-in-er on
dust deposition on the machine can be ea

Compliance is che

22)CC.203 Qute machine, parts enclosing collected dust, nozzles and d
conduits e fropf aluminium containing more than 7,5 % of magnesium and
be [coate R

Nogzles made aluminium containing more than 7,5 % of magnesium have to

prdtected against i

pact by-steel-orresilient-protectors non-sparking metals such as bron

mopnel-metal or low tensile strength austenitic stainless steel.

Co

22,

ice

htion in the wrong sense, if possible, and if there is 3 incorrect rotalion
sense.

nst

the
Sily

ust
hot

be

mplinnr‘n is checked hy ine,nnr‘finn

CC.204 Dust deflectors shall not be made of materials that generate sparks on impact.

Examples are non-sparking metals such as bronze, monel-metal, low tensile stren
austenitic stainless steel, or thermoplastics.

Compliance is checked by inspection.

gth

22.CC.205 Downstream—of the —essential filterthe airis—considered—to—be free—of
combustible-dust- The essential filter shall be located upstream of the suction unit.

Co

mpliance is checked by inspection.
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22.CC.206 If a data connection is provided, then it shall be suitably explosion protected in
accordance with a recognised protection technique as given in the IEC 60079 series.

Compliance is checked by inspection.

23 Internal wiring

23.CC.201 Cables and wires not within the IP54 compartment shall not be lighter than
60245 IEC 66.

This requirement does not apply to external data wiring.

NOTE For external data wiring, national regulations can apply.
Compliance is checked by inspection.

24| Components

Adtlition:

2411 Addition:

Components that may introduce a po® g should, as far as reasondbly
prdcticable, be located outside the dust }

Components located withjn 3 ini i  be
su#:able—fer—zene—zo and whigh i i i in
arg 3 ent
continuously, for Ion the

requisite level of p
characterized b

d{ection is assured in the event of two faults occurring

— |downstream of the essential filter

or

— downstream of the first filter that allows at least the L Class penetration level on the
machine (see Figure CC.2).

NOTE 201 Requirements are given in Annex AA, 22.204.
Essential filters are not considered to produce an explosion risk, as long as either

a) their time constant (resistance to earth times capacity) is less than 0,02 s, or
b) they are built with antistatic filter material and electrostatically earthed, or

c) they are located downstream of another main filter that allows at least the L Class
penetration level on the machine (see Figure CC.2). In this case the other main filter
should either respect condition a) or b).
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Compliance is checked by inspection.

24.CC.201 i ir-fi vhi ' i with
coceliodethie [T fllters for coollng air are needed to comply W|th 6.2 of Annex CC they shall
be removable only by using tools.

Compliance is checked by inspection.

24.CC.202 Machine socket outlets shall comply with the requirements of IEC 60079-0 and
IEC_60079-31

Cofnpliance is checked by inspection.

25| Supply connection and external flexible cords

{1 Addition:

25)7 Replacement:

Power supply cords fo
IEQ 66. The congogtors
1,0l mm?2.

Th i ¢ s rnal data wiring.

hot be lighter than code designation 60245
d shall have s minimum cross-sectional areq of

NOTE 201 R 8 Wi ional regulations-ear may apply.

Co
25123 Additiolx

Interconnection cords for type 22 machines shall not be lighter than code designafion
60245,1EC 66.

This requirement does not apply to external data wiring.

NOTE 201 For external data wiring, national regulations may apply.

Compliance is checked by inspection.

25.CC.201 The supply cord shall have a length of at least 7,5 m.

NOTE In some countries other limits regarding the length of the supply cord exist.
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27 Provision for earthing

27.CC.201 An additional external connection facility for an equipotential bonding conductor
shall be provided in accordance with IEC 60079-0.

Compliance is checked by inspection.

30 Resistance to heat and fire

30J2 Addition:

Nop-metallic parts—surrounding enclosing collected combustible du or
supporting, see Figure CC.1) shall be resistant to ignition and spread ¢ ent
dog¢s not apply to removable dust-collection media placed ant
englosure, e.g. paper disposal bags.

Compliance is tested as follows:

The following test is not carried out on machines exegfusi gick up wood dyst,

having a maximum rated power of 1 200 W and e dust container ot

exg¢eeding 50 dm3.

Nop-metallic parts covering but not s fed

to fthe glow-wire test according to IEC ¢ of
550 °C.

Noh-metallic parts supp, ire
flammability index of at le ‘ M no
thigcker than the relgva g 3 1 to
IEG 60695-2-11, ; the
glow-wire test o for
longer than 2 s, a

The needle-flamé V-0

or V-1 according ‘ fhe
relgvant part

304CC.2(0

All[conductive pa that are in contact with combustible dust shall be electrostatically

earthed.

The requirement for electrostatic earthing does not apply to small conductive parts, when
their time constant (resistance to earth times capacity) is below 0,02 s.

%‘W‘%%WW i i i 0

The requirements for non-conductive parts of equipment and non-conductive layers on metal
parts, not enclosing electrical components, only apply if they are exposed to the explosive
dust atmosphere and if there is a foreseeable electrostatic charging.

Compliance is checked as follows:

The electrostatic earthing is measured with minimum 100 V DC, with an electrode surface
not exceeding 20 cm?. The electrode is applied with a force of 10 N + 2 N.
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Covering
| I I
& 4 s >< &
k/Supporting
IE
Figure CC.1 — Non-metallic parts enclosing collected c ustible dust
To the To the
suction unit suction unit
F1
@ : Inlet : Inlet
F1 is-at Teast an L class filter and it is F1 is at least an L class filter.
the essential filter, too. F2 is the essential filter.

Free of combustible dust
IEC

Figure CC.2 — Areas considered free of combustible dust
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Annex DD
(normative)

Particular requirements for vacuum cleaners
for use in ESD protected areas

The following modifications to this part 2 are applicable to vacuum cleaners for use in ESD
protected areas.

NO
par

1
Re

Th
ba
for

3

3.0

typ
vaq

3.0

elelctrostatic earthing

cof
3.0

co
paf

4
Ad

Ty
An

[E In this annex, subclauses and notes that are numbered starting from 201 are additional to those in
2.

Scope

blacement of the first paragraph:

s standard deals with the safety of electrical motor-op sdm cleaners, includ
tk-pack vacuum cleaners, for wet suction, dry syetion ;
commercial use with or without attachments in

Terms and definitions

D.201
e ESD vacuum cleaner

D.202

D.203
nductive part
ts made of

Hition:

be ESD vacuum cleaners shall comply with dust class L, class M or class H according
nex AA.

this

ing
ed

to

6

6.1

Classification

Addition:

Type ESD vacuum cleaners shall be class I.

6.2 Addition:

Type ESD vacuum cleaners shall be at least IP54 according to IEC 60529.

The test is carried out with air moving fans working.
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Compliance is checked by inspection and by the relevant tests.

7 Marking and instructions
7.1 Addition:

Type ESD vacuum cleaners shall be clearly and permanently marked with the following
symbol or symbol IEC 60417-5134 (2003-04):

7.12 Addition:

In jaddition, the instruction
va¢uum cleaners:

— |Type ESD vacuu
risk, nor mix

her

NO
EPAs.

22

22DD.201 Machines shall be so constructed that a minimum of dust will deposit in or on the
maichine

22.DD.202 Type ESD vacuum cleaners shall not generate or keep electrostatic charge. All
conductive parts shall be electrostatically earthed.

The requirement for electrostatic earthing does not apply to small conductive parts, when
their time constant (resistance to earth times capacity) is below 0,02 s.

Compliance is checked as follows.

The electrostatic earthing is measured with 100 V DC, with an electrode surface not
exceeding 20 cm?. The electrode is applied with a force of 10 N + 2 N.
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22.DD.203 The surface resistance of chargeable shell parts and accessories shall not
exceed 109 Q.

Compliance is checked as follows.

The surface resistance is measured between 2 parallel electrodes, each 100 mm long, in a
distance of 10 mm to each other, making contact to the measuring surface. The applied
voltage shall be 500 V + 10 V. The measurement shall be done on standard conditions
(23 °C £ 2 °C; 50 % + 5 % air humidity).

24| Components

2411 Addition:

Components located within enclosures shall be suitable for EPA’s.
Conpliance is checked by inspection.

24IDD.201 Cooling air filters which are needed to
spgcified in this Annex DD shall be removable only

e\ corpliant with 6.2 as

Conpliance is checked by inspection.

30| Resistance to heat and fire
30J2 Addition:

Noh-metallic parts sur

9,

be electrically conductive.
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Annex EE
(informative)

Emission of acoustical noise

EE.1 Noise reduction

ach |eved by applymg measures at source to control noise, see for example ISO/TR 1168-1.
The success of the applied noise reduction measures is assessed on theasjs of the\actual
noise emission values in relation to other machines of the same type nparable npn-
acqustical technical data.

Thé major sound sources of vacuum cleaners are: motors and fars.

EH.2 Noise test code

EE[2.1 Emission sound pressure level determination

The emission sound pressure level for all vacy
clelaners is determined in accordance/wi (
d) with the measurement distance d =

\gsbjxc pt for back-pack vacuum

NO
calg
surt

ent

Th in
acq m
+ 0, on
the the
operator. The microp

EE

Th If a
sui in
Figures EE: ne

col f|gurat|ons eSO 744

EE}|2.3 “Operating and mounting conditions

The¢ operating condition shall be identical for the determination for both sound power and
emission sound pressure level at the specified positions.

In addition to normal operation in accordance with 3.1.9, the following requirements for
different types of vacuum cleaners shall be taken into account. The measurement time shall
be at least 15 s.

EE.2.3.1 Canister vacuum cleaners

The vacuum cleaner shall be installed on the reflecting plane.

Immediately before each series of measurements, the machine shall be operated for at least
10 min; battery powered machines shall be operated for at least 2 min, starting with a fully
charged battery. The noise emission of the non-motorised suction nozzle shall be excluded
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from measurement so that it does not interfere with the measurement result, e.g. by placing
the nozzle outside of the measurement area.

NOTE 201 Figures are not considered to be necessary for canister vacuum cleaners without motorized
cleaning head. Figures EE.1 and EE.2 show the motorized cleaning head as well as the upright vacuum cleaners
according to EE.2.3.2.

EE.2.3.2 Upright vacuum cleaners and motorized cleaning heads

Before starting the measurement procedure, the cleaning head shall be adjusted correctly in
accordance with the manufacturer’s instructions for cleaning carpets.

If the cleaning head is equipped with a device to put out brushes or other retractable parts|for
clepning carpets, the cleaning head shall be adjusted so that the bristleg of ro atmg brushes
or pther retractable parts go beyond the theoretical supporting plane of g head|on

All|parts intended for hard floor treatment only shall be re . For upright
vaguum cleaners, crevice nozzles or similar accessories, if/appl : be taken into
acg¢ount.

The upright vacuum cleaner shall be fixed directly wi y iient’means on the Wilton
cafpet (according to IEC 60312-1) of a size 2 mx e the floor of the test rooni. If
thel measurement is done in a reverberation test d-walled test room, a minimum
clelarance of 1 m between any part oktheMna ents and the nearest wall shall

be| observed. The vacuum cleaner in accordance ith

Figures EE.1 or EE.2.

Theé hose and connecting” dles of "hand-supported and upright vacuum
clepners shall be resilient 0 Bd’in normal position of use (middle of the
hapdles at (80 = 5) ¢ i i ct

with the carpet.
e ;

Solnd radiation due 1o

If fecessary, th

The¢ test ¢ to be a part of the machine to be tested and its possible
influence_on al characteristics of the test environment, for example of the hard
reflecting plane g absorption (reverberation time) of the reverberant test room| or
hand-walled repm shal not be taken into account.

EE|2.3.3<~Back-pack vacuum cleaners

Beforésstarting the measurement procedure, the nozzle intended for cleaning carpets shall|be
adjusted correctly in accordance with the manufacturer’s instructions for cleaning carpets.

If the nozzle is equipped with a device to put out brushes or other retractable parts for
cleaning carpets, the nozzle shall be adjusted so that the bristles or other retractable parts go

beyond the theoretical supporting plane of the nozzle on a hard floor from (2J_r8’2) mm or, if not
possible, from at least 2 mm.

All parts intended for hard floor treatment only shall be removed or retracted. Crevice nozzles
or similar accessories, if applicable, shall not be taken into account.
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The back-pack vacuum cleaner shall be carried by an operator. The operator shall stand
upright and look straight ahead. The operator shall be 1,75 m + 0,05 m tall. The harness of
the back-pack vacuum cleaner shall be adjusted to the size of the operator.

The handle is held by the operator in the right hand in 0,80 m height with inclination of 45 ° to
the floor and the suction nozzle is placed with no pressure on the Wilton carpet (according to
IEC 60312-1) of a size 2 m x 1 m, placed on the floor of the test room. The vacuum cleaner
and the operator shall be positioned in accordance with Figure EE.3.

If the measurement is done in a reverberation test room or a hard-walled test room, a
minimum clearance of 1 m between any part of the machine or attachments and the nearnest
wall shall be observed.

Solind radiation due to possible vibrations of the standard test carpet

The test carpet is considered to be a part of the machine tg ible
influence on the acoustical characteristics of the test enviro \ ard
reflecting plane, or on the absorption (reverberation time)~of \the rewvs or
haild-walled room shall not be taken into account.

EE|2.3.4 Centrally-sited vacuum cleaners

The airflow through the machine shall b
to the rated power.

ing

WHen carrying out free field measureme 1 ne may be operated with the mounting
side on the reflecting floor. A suction| ho 3 , i ing
sugtion noise. Carpets are not required)

EE|2.4 Measurementwuncertaintje

A s$tandard devi ) LR , the
A-weighted emissjop’ sov yccording to ISO 11203 and the A-weighted sodind
power level determiné ingeto

EE[2.5

The¢ information to be-recorded covers all of the technical requirements of this noise fest
code. A4 ayviation i is
baged are™tao_bey

EE|2.6 Information'to be reported

The information to be included in the test report is at least that which the manufactyrer
requires for a noise emission declaration or the user requires to verify the declared values.

EE.2.7 Declaration and verification of noise emission values

The declaration of the emission sound pressure level shall be made as a dual-number noise
emission declaration according to ISO 4871, where it exceeds 70 dB(A). Where the emission
sound pressure level does not exceed 70 dB(A), this fact may be stated in place of the
emission value and uncertainty, e.g. by declaring LpA <70 dB(A).

It shall declare the noise emission value L,, and separately the respective uncertainty K.

The sound power level shall be given as a dual-number noise emission declaration according
to ISO 4871, where the emission sound pressure level exceeds 80 dB(A).
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It shall declare the noise emission value Ly, and separately the respective uncertainty Kya.

NOTE KpA and Ky, are expected to be 2 dB.

The noise declaration shall state that the noise emission values have been obtained
according to this noise test code. If this statement is not-true applicable, the noise declaration
shall indicate clearly what the deviations from this standard, and from the basic standards,
are.

If undertaken, verification shall be conducted according to ISO 4871 by using the same
m Ilt;lly, ;Ilota::at;ull GII\’.Al Upclat;lls UUIId;t;UIIO do thUOU UOUd fUI thU ;Il;t;a: dctcllll;llat;ul Of

thel noise emission values.

in millimefres

Pile direction

o
S o
I} - -
+
o
N
Q
X
o N\
S
| '\k\//\k
\/\ wil2 L w/2
112 112
0 1000
Y
IEC
Key

w = depth of the motorized cleaning head/nozzle
| = length of the machine

b = width of machine including nozzle

a) Machine with cleaning head
connected by hose and connecting tube (top view)
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Dimensions in millimetres

Pile direction

Machine Connecting tube

800 £50

< Motorized cleaning
head/nozzle

IgC

| = length of the machine

h =|height of the machine

b) Machine with cleaning head
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Dimensions in millimetres

Pile direction

S |

o

w

Q

= T — — —
X

o

o

w

1 000
EC
Key
I = length of the ma
% h el g head connected directly (top view)
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Dimensions in millimetres

Pile direction Handle

Machine

800°£50

Motorized cleaning
head/nozzle

IEC

| = length of the machine

b) Machine with clea o
itton’of\u

Dimensions in millimefres

al.
f4

) )

+ Y IECI

Key
b = width of machine including nozzle

a) Back-pack vacuum cleaners (top view)
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Dimensions in millimetres

Pile direction

Machine
Hose
\ €
(2] o
: I
b
k\T‘Elﬁ!_
=N ! o
) Connecting t o
< -

800

otqrized cleaning
hgad/nozzle
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\
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Annex FF
(informative)

Emission of vibration

FF.1 Reduction of vibration

The
vib

technical progress and the availability of means of reducing vibration, in partisular at_source.

The

tra

FF

Th

ma

The

established on the\basi
i epresentativ

IS 1

Re

the

NO

ratlons produced by the machlne are reduced to the Iowest IeveI taklng account

nsmitted to the upper limbs of the operator to the lowest level thé

2 Information on vibration emission

b instructions for hand-held and walk-behind mga 3 efd parts of ot
chines shall give the following information:

ap < 2,5 m/s?;

the uncertainty surrou

signifi

this

handles shall be designed and constructed in such a way as e the vibratipns

her

in
ed
the

ing

Dse
ich

nt,

eral
ers
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Annex GG
(normative)

Particular requirements for mobile wet vacuum cleaners

for rescue and firefighting services (MWF)

The following modifications to the relevant clauses in this part 2 are applicable to mobile wet
vacuum cleaners for rescue and firefighting services.

NOTE In this annex, subclauses and notes that are numbered starting from 201 are additional to tho@ this
par{ 2.

1 |Scope
Replacement of the first paragraph:

This standard deals with the safety of electrical motor-
sugtion or wet and dry suction, for picking up dust i
int¢gnded to be used by rescue and firefighting servicg

Replacement of the second paragraph:

They are not equipped with a traction drive.

3 |Terms and definitior

GQg.3.201
poftable residu@
PRICD

a portable mecham
nolmal service cd
attains a givep

Her
ent

Notp 1 to ¢

Q
[SQURCE: T=C O805Q-44271998, 442-05-02, modified — "portable" has been added to the tgrm
defined and - y entry has been changed]

O
6 C§s fication
N\

6.1 Replacement:

MWF vacuum cleaners shall be of class | with respect to the protection against contact with
live parts.

Compliance is checked by inspection and by the relevant tests.

7 Marking and instructions
7.1 Addition:

The model or type reference marked on the machine shall include the letters MWF.
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MWF vacuum cleaners shall be marked in addition with the symbol according to Figure GG.1
and the symbol according to Figure GG.2.

7.12 Addition:

In addition, the instructions shall include the substance of the following for all MWF vacuum
cleaners:

WARNING - Flammable fluids and their emulsions or mixtures can only be picked up
when their flash-point is 55 °C or higher. If the flash-point is lower (e.g. gasoline),

precautions are necessary 1o avolad InsK or explosion.
&% or

— |WARNING — Do not use to pick up flammable or combustible liquids, suc
use in areas where they may be present.

system;

NOTE 201 The SPE-PRCD according to 24.201 may not work in combina
If the MWF vacuum cleaner is equipped without any PRCD, the op
protection before using the MWF vacuum cleaner.

&r/generdtor.
e appropiiate

the
ing

In S S he following warning for th¢se
MV

put

19
19
Re

Ma

20

20.GG.2%QVIWF vacuum cleaners shall be equipped with adequate devices to lift or carry
the chine safely. They shall be designed in such a way that they can be used while
weh personal protective equipment (PPE) in accordance with ISO 15383.

Compliance is checked by inspection.

22 Construction

22.GG.201 The MWF vacuum cleaner shall be equipped with a pump for a continuous
disposal of the sucked up liquid. It shall be possible that suction unit and pump operate at the
same time. The machine shall be equipped with a fluid shut-off device to prevent overfilling.
There shall be no interference between this fluid shut-off device, the containment and any
water level sensing control.

NOTE Examples of water level sensing controls are float switches and level sensors containing moving parts.
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Compliance is checked by inspection and measurement.

22.GG.202 The MWF vacuum cleaner shall be capable to dispose a liquid stream of
50 I/min minimum when connected to a hose of 15 m length and 42 mm internal diameter, with
the hose outlet positioned at a height of 2,5 m above ground level of the vacuum cleaner.

NOTE Such a hose is e.g. C-42-15-K in accordance with DIN 14811.

The MWF vacuum cleaner shall be capable to suck up a liquid volume of 35 | without
disposal of the liquid and without overflow.

Compliance is checked by inspection and measurement. A

22/GG.203 This document does not contain any requirements for inle ion
couplings.

NOTE For inlet and outlet connection couplings, national regulations apply. At ws the
des|gn at the time of ordering between purchaser and the manufaciurer zed

repfesentative.

Compliance is checked by inspection.

22)GG.204 The MWF vacuum cleaner shall bg
av@id impairing the pump system by coaxse dir

ebris filtration system to
shall be easy to clean.

Cofnpliance is checked by inspection.

221GG.205 The MWF vacuum clean

— |a floor nozzle with &
— |a suction tub ith &
NOTE To enabling’the

Compliance f

221GG.2¢ S
IEG 61540 eitf

frop the plg

The M‘qﬁ/acuum cleaner may be equipped alternatively with a Switched Protective Earth —
Po t@; Residual Current Device (SPE-PRCD) in accordance with IEC 62335, in case thi$ is
s » .

requited-by-th

oo
T

NOTE 1 Both the PRCD and the SPE-PRCD are acceptable with regard to safety requirements while the
SPE-PRCD may cause problems when used in combination with a mobile power generator.

The MWF vacuum cleaner may be equipped alternatively without any PRCD in case this is
required by the end-user explicitly and if it is ensured that the MWF vacuum cleaner is
connected by a separate PRCD or by a mobile power generator, where equal safety functions
are included. In this case, the operator is responsible for the safe operation of the appliance.

NOTE 2 Attention is drawn to the fact that in many countries additional requirements on the safe use of the
equipment covered may be specified by the national firefighting and rescue service authorities, the national
authorities responsible for the protection of labour, and similar authorities.

NOTE 3 Attention is drawn to the fact that in many countries, special national conditions might be necessary with
regard to application of PRCDs or mobile power generators.


https://iecnorm.com/api/?name=db97bd9a2e8a249a6af89d28c4788828

IEC 60335-2-69:2016 RLV © IEC 2016 -85 -

Compliance is checked by inspection, including one of the alternative PRCDs.

24 Components
24.2 Delete the first dashed item.

24.GG.201 The pump shall comply with IEC 60335-2-41, except for the following
subclauses:

- 25+ (buppiy cordsfittedwith= p:uy),
— |25.7 1° paragraph, last sentence (types of supply cords),
— |25.8 (conductors of supply cords).

25| Supply connection and external flexible cords
Adtlition:

2516 Add the following note after first sentence:

NOTE Attention is drawn to the fact that in many countries specidl i p vith
regqrd to the supply connections.

25]7 Replacement:

Supply cords shall have a length of at/least 10

G
(/

0T heaYy polychloroprene sheathed flexible copds

— | Polychloroprene sheathed

uum cleaner shall not be impaired when sucking up fuel oil wdter

Co Vnpliar@: gd by the test of GG.22.202.
N
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IEC

Figure GG.2 — Warning label for flammable or combustible liquids
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Bibliography
The bibliography of Part 1 is applicable except as follows.
Addition:

IEC 60050 (all parts),
<http://www.electropedia.org/)

International  Electrotechnical

Vocabulary

(available at

IEQ 0" ; f = ¥ J =

IEG 60079-10-2, Explosive atmospheres — Part 10-2, Classification of ar¢ . f ust
atmospheres

IEG 60079-14, Explosive atmospheres — Part 14: Electrical installations

erdction

IEG 60079-31, Explosive atmospheres — Part 31: Equiumen by
englosure “T”

IEQ ce
IEQ lar
reg

IEQ lar
reg

IEC lar
reg

IEQ lar
req

IEC g 00:
Parti ] hapd-held mains-operated garden blowers, vacuums and blower

vad

IE(

IEQ 60601-1, Medical electrical equipment —

an1i essential performance

Part 1: General requirements for basic salety

IEC 61241-1-1, Electrical apparatus for use in the presence of combustible dust —
apparatus protected by enclosures and surface

Electrical
Specification for apparatus’

Part 1-1:

temperature limitation -

IEC TR 62335, Circuit breakers — Switched protective earth portable residual current devices
for Class | and battery powered vehicle applications

IEC 62841 (all parts), Electric motor-operated hand-held tools, transportable tools and lawn
and garden machinery — Safety

1 This document has been replaced by IEC 61241-0 and IEC 61241-1.
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ISO 3743-1, Acoustics — Determination of sound power levels and sound energy levels of noise
sources using sound pressure — Engineering methods for small movable sources in
reverberant fields — Part 1: Comparison method for a hard-walled test room

ISO 3744, Acoustics — Determination of sound power levels and sound energy levels of noise
sources using sound pressure — Engineering methods for an essentially free field over a
reflecting plane

ISO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles
for safety signs and safety markings

ISQ 4225, Air quality — General aspects — Vocabulary

ISQ 4871, Acoustics — Declaration and verification of noise emission
equipment

ISQ 5349-1, Mechanical vibration — Measurement and evaluatiq
traphsmitted vibration — Part 1: General requirements

ISQ 7731, Ergonomics — Danger signals for public angd¥work

ISO 9614-2, Acoustics — Determination of sound p

ISQ 11201, Acoustics — Noise emitted X q equipment — Determination| of
emjission sound pressure levels at af work stalj d at other specified positions in|an
essentially free field over a reflecting plan ] g environmental corrections

ISQ 11203:1995, AcousticS - j " hinery and equipment — Determinatior| of
emyssion sound presslre ~ \ stion and at other specified positions from fhe

soynd power /evelf\\/

ISQ 11428, Ergonomna r gignals — General requirements, design and testing

ISQ/TR 116881, Acov mmended practice for the design of low-noise machinery
and equipm Y

ISQ 15 c ¥e gloyes for fire-fighters — Laboratory test methods and performafce
requirements

DIN 14844.,) Feueriéschschlduche — Druckschlduche und Einbédnde fiir Pumpen Ind
Feltierwehifahrzeuge (EN: Fire-Fighting Hoses — Non-Percolating Layflat Delivery Hoses and
HopelAsSemblies for Pumps and Vehicles)

DIN 49443, Zweipoliger Stecker mit Schutzkontakt — DC: 10 A 250 V; AC: 16 A 250 V
Druckwasserdicht (EN: Watertight Two-pole plug with earthing contacts — DC: 10 A 250 V;
AC: 16 A 250 V

DIN 54345-5, Testing of textiles; electrostatic behaviour; determination of electrical resistance
of strips of textile fabrics

EC Directive 79/831/EEC, Council Directive of 18 September 1979 amending for the sixth
time Directive 67/5648/EEC on the approximation of the laws, regulations and administrative
provisions relating to the classification, packaging and labelling of dangerous substances
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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

The International Electrotechnical Commission (IEC) is a worldwide organizatig ising
Bll national electrotechnical committees (IEC National Committees). The \obj ote
nternational co-operation on all questions concerning standardlzatlon in the~elestrical and eIe ro To
his end and in addition to other activities, ipns,
Technical Reports, Publicly Available Specifications (PAS) and IEC
Publication(s)”). Their preparation is entrusted to technical committ es, an ted
n the subject dealt with may participate in this preparatory e on-
bovernmental organizations liaising with the IEC also participate i IS p ian. [BC collaborates clogely
ith the International Organization for Standardization (I i onditions determined by
hgreement between the two organizations.
The formal decisions or agreements of IEC or technlc ipnal
consensus of opinion on the relevant subjec all
nterested IEC National Committees.

EC Publications have the form of recommenda ipnal
Committees in that sense. While all reasonable efforts IEC
Publications is accurate, IEC cannot be any
Mmisinterpretation by any end

n order to promote intern ons
ransparently to the maxi nce
between any IEC Publicatio d in
he latter.

EC itself does vie any ity
pssessment services a \ any
Services carried out By inde d
All users should €nsuke
No liability spha and
members ofts teck ¢ B or
bther damags of anyxy e whatsoever, whether direct or indirect, or for costs (including legal fees) fand
expenges axsing Qe g publication, use of, or reliance upon, this IEC Publication or any other |IEC
Publica
Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
ndispensable forthe cotrect application of this publication.
Attention\is”“drawn to the possibility that some of the elements of this IEC Publication may be the subjedt of
batent rights. IEC shall not be held responsible for identifying any or all such patent rights.

-2- cal

motor-operated cleaning appliances for commercial use, of IEC technical committee 61:

Sa

Th

fety of household and similar electrical appliances.

is fifth edition cancels and replaces the fourth edition published in 2012. It constitutes a
technical revision.

The principal changes in this edition as compared with the third edition of IEC 60335-2-69 are

as

follows (minor changes are not listed):

the scope has been revised editorially to avoid misunderstandings;
terms and definitions has been revised with regard to the requirements revised;
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the standard has been revised in general and updated regarding state-of-the-art, as far as
necessary, in particular some changes have been made to Clauses 15, 22 and 25;

the standard has been aligned with the newest amendment of IEC 60335-1:2010+A1:2013;
Annex AA was revised and restructured;

Annex CC was revised;

general additions for vacuum cleaners with blowing functions have been introduced;

a new Annex GG ‘Particular requirements for mobile wet vacuum cleaners for rescue and
firefighting services (MWF)’ was added.

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

FDIS Report on voting
61J/637/FDIS 61J/646/RVD A

Fufll information on the voting for the approval of this standar in the report|on

voting indicated in the above table.
This publication has been drafted in accordance with the

IEC 60335-1 and
$0) of that standard..

its

This part 2 is to be used in conjunction wit
amendments. It was established on the [

NOTE 1 When “Part 1” is mentioned in this standa

This part 2 supplements or modifies(the ~eqrre
convert that publication inte_the IEC san
clepners, including powe reia

clauses in IEC 60335-1, so as| to
équirements for wet and dry vacuum

WHen a particular subgclai i tioned in this part 2, that subclause applies
as [far as is reas ley i ~ ates “addition”, “modification” or “replacemept”,
the relevant text

NOTE 2 The followip

— |unless notes are | ! lauge or involve notes in Part 1, they are numbered starting from 101, inclugling

NOTE 3 The following prikt types are used:
— |requirements: in~roman type;
— |test specifications: in italic type;

— |netes: 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.

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

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

* reconfirmed,

e withdrawn,

* replaced by a revised edition, or
* |amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this i icales
that it contains colours which are considered to b orrect
ur{;ierstanding of its contents. Users should therefore t usingd a
cofour printer.

W
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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

thelre is compatibility with the wiring rules when the appliance is co ply
majins. However, national wiring rules may differ.

If gn appliance within the scope of this standard also incorporates fynctiol 2 red
by lanother part 2 of IEC 60335, the relevant part 2 is applied G \Cti g as
far|as is reasonable. If applicable, the influence of one furcti i into
acgount.

WHen a part 2 standard does not include additional requitems ith
in Part 1, Part 1 applies.

NOTE 1 This means that the technical commi it is

not|necessary to specify particular requirements fox_t i i gsti eral

reqliirements.
e

NOTE 2 Horizontal and ggn® g § CO 8 azard are not applicable since they have been taken jinto
congideration when develogin ) a artlclar requirements for the IEC 60335 series of standards.|For

This standard is a product fam|Iy sta ydar es

precedence over horizontz

example, in the casg QUi surfaces on many appliances, generic standards, such as
1SO| 13732-1 for hot surfa S S in addition to Part 1 or part 2 standards.

Anlappliance that eox j F of this standard will not necessarily be considered to
comply with the afe oiptes_of thle standard if, when examined and tested, it is found to
haye other featt at In theTevel of safety covered by these requirements.

AnJappligh i aterials or having forms of construction differing from those detailed
in the requj &( is» standard may be examined and tested according to the inten{ of
thel requirem i~found to be substantially equivalent, may be considered to comply

with the standarad:
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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- rs,
including back-pack vacuum cleaners, and dust extractors, for or
wel and dry suction, intended for commercial indoor or i put
attachments. They may be provided with a blowing or inflati

It glso deals with the safety of centrally-sited vacuumcleane S 9 of
thel system.

NO installation of centrally-s|ted

vac

NO
con

Th

NO
dra

NO
star

[E 101 Attention is drawn to the fact that a

[E 102 This standard applies to machines
prehensive, gives an indication of locations

The following list, although [not

— public use areas such as hotels, schools, h
— industrial locations, for,

— retail outlets, for ex

— business premises,| fohexa

— all uses oth a

mains power
480 V for

[E 103 AdditionaNegtirements for machines handling hazardous dust are given in Annex AA. Attentiop is
n to the\faet that in many countries additional requirements on hazardous substances might apply.

[E/104’ Radioactive substances are not covered by definition of hazardous dust for the purposes of |this
dard’

Thi

s 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);

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);
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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.

NOTE 105 The flash point temperature limit may vary in different countries. National regulations will need to be
taken into account.

NOTE 106 Additional requirements for vacuum cleaners designed for collecting combustible dust in zone 22 are
given in Annex CC.

NO
equ
pro

2

Th

Ad

IEC
for

IEQ
req

IEQ
cof

1S(
intd

1S
dis

1S(

1S(

3

Th

brval

D 6344-2, COQ

s clause of Part 1 is applicable except as follows.

E 107 Attention is drawn to the fact that in many countries additional requirements on the safe use of|the
pment covered can be specified by the national health authorities, the national authorities responsible~for|the
ection of labour, the national water supply authorities and similar authorities.
Normative references
s clause of Part 1 is applicable except as follows.
dition:
60312-1, Vacuum cleaners for household use — cleaners — Methods
measuring the performance
lar
uirements for pumps
pobiles sans dispositif de protecfion
tre les surintensités incoxpore
D 2602, Statistical interp Ice

ize

3.1

.9 Replacement:

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

P, =05 (P;+ P)

where

is the input, in watts, when the machine has been operated for 3 min, fitted with the

nozzle and hose giving the highest input;

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
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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,
defachable 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.

Elgctrically driven devices, if any, are in operation but are not in contag
othler surface or with the means used to seal the air inlet.

efloor or any

The normal load is equal to the mean load P, for the electricall \ gyite siich
as ja motor driven brush determined in accordance with the foll§wings

— |the motor responsible for the <Qirflo e for

— |it is necessary to move the agitating v pet
damage.

Solled water discharge
The¢ pump deliv Dse
attached to the @1 V achines unless the discharge hose is permanently
attached to the macthine or works during the test, unless an interlock deVice

is gprovided to preye ing aiion of both motors.

Malchines equipped ; ating function are also operated whilst equipped with the h¢se
as |described\i i i for use. The hose is placed in a straight line away from the
ma[hine QW i epnt controls are set to the highest input power.

Malchines equipp ithnd blowing function are also operated whilst equipped with the fwo
hogses or as/descri in the instructions for use. Both hoses are placed in a straight line

awpy from(the mackihe. Power adjustment controls are set to the highest input power. The
blowing.hose is not equipped with any attachments, e.g. nozzles.

3.1101
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
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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.

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

Notg 2 to entry: The term solid particles is intended to address particle 5 or

liquld phase, but does not preclude a hollow particle.

[SOURCE: IEC 60050-426:2008, 426-02-18]

3.1j06
exJ)Iosive dust atmosphere
mixture with air, under atmospheric condt
fibles or flyings which, after ignition, permi

ionsy\ 0

) able substances in the form of ddst,
elf:

Ng propagation

Notg 1 to entry:

Notg 2 to entry: Requireme
are |specified in Annex CC.

ere

[SOQURCE: IEC 68050

lectrostatic discharge that could damage electronic devides,
t in that area are not subjected to any additional risk

H in

ing

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.
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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.

3.1

operator
pefson installing, operating, adjusting, cleaning, moving, or performing us
thel machine

aintenance|on

3.1J12
test solution
solption which consists of 20 g of NaCl and 1 ml of a solution
sodium sulphate in each 8 | of water

Notg 1 to entry: The chemical designation of dodecyl sodium su}phate is€

3.113
commercial use

pulposes by private persons but which

I.e]in particular that

— |they are used in ¢ommerci I es (i.e. offices, shops, hotels, hospitals,
schools, etc.) or j et€.) and light industrial (workshops, efc.)

environments@
Notg 1 to entry: Comine
3.114

mgbile machjn
malchine cap'

Notg 1 to endry: his inctudes portable and hand-held appliances, and excludes fixed and stationary appliance.

[SOURCE: IE
of {he use of\wehicle

3.115
MVILL\La.cuu.m_c.Laaner
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

800505151:2001, 151-16-45, modified: term modified, deletion of the menfion
in the definition and addition of the note to entry]

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

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.
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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:

Malchines shall be constructed so that they function safely so a to
pefsons or surroundings during normal use, even in the evenj.of ing
installation, adjusting, maintenance, cleaning, repairing or trangportation.

Adtition:

For the purpose of this standard, the term ‘applia =) 1 is to be read|as
‘machine’.

5 | General conditions for the test
This clause of Part 1 is applicable exc

5.101 The test solutjon
after its preparation.

6 CIassificat@

This clause of Pa(t 1\is\a

Watmosphere and used within seven days

6.1 Replace

Vaguum cleanexs ‘ahd thejr attachments shall be of one of the following classes with resplect
to fhe protectioniagainst electric shock:
— |class |
— |class/ll, or
— lclass 1

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

7.1 Replacement of 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:

Mal:hines shall be marked in addition with the following:

— |serial number, if any;

— |designation of the machine and series or type, allowing the teck the

N

— |machines equipped with wheels and other mobile P the

— |rated voltage or rate

— |rated powe
— |name, trade

Motorized ¢ s 3 ater-suction cleaning appliances except those of class| Il
cohstrugtio vilg)* a \working voltage up to 24 V shall be marked with sympol

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

Conpliance is checked by inspection.

7- -162 SUkat‘UU“UtD fUl dbbcbbulicb bhd” bU Illdl;\cd VVILh thc Illd)\illlulll iuad ill Wdttb On
the socket-outlet or close to it.

-—

Compliance is checked by inspection.

7.6 Addition:
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motorized cleaning head for
Q000 [symbol IEC 60417-5935 (2012-09)] water-suction cleaning
LI

/ Sss Isymbpol TEC oU4&T1/7-0U4T (ZUUZ-TU)] caution, not surface

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

This machine is not intended for use by persons (i i P ith”"reduced physigal,
sensory or mental capabilities, or lack of experience(an

Addition:

The front cover of the instructions shall ins of the following warning:
CAUTION

This wording may be SO 7000-0434A (2004-01) and ISO 7000-0790

(2004-01).

If Symbol IEC 60@ q grked on appliances, its meaning shall be explaingd.

— |the busin 3 ' red
repregentative

— |designation o sk for
the serial

NOTE 101 < The designation of series or type can be abstracted, as long as the identification of the produgt is
enspred.

— |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;
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— 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.

— |information on the detergents or other liquids thg
use of personal protective equipment (PPE);

— |essential characteristics of auxiliary,

as

— |wet filters and the interiqr pa

— |the intended use of ifi e machine.
7.12.101 The i@t i riings concerning ways in which the machine s:l:all
nof be used, whickip the manufacturer are likely to occur. At least, it shall

incjude the substap ’ i varnings, if applicable.

adequately instructed on the use of these machines.

not suitable for picking up hazardous dust.

— | CAUTION

— |A warnaing 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:

¥’machine shall be stored indoors only.

s—for mais operatedmachines; by temoving the ptug fromrthe—socket-outtet;

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:
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— 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.

Co rn'nlinnr‘p is checked hy inQ’npr‘finn

7.12.102 Information on noise

NOTE The instructions can include information on airborne noise emission as indicate
7.12.103 Information on vibration
NOTE The instructions can include information on the vibration total value as indica

ns
[e.

7.12.104 The instructions for use of vacuum cleaners
shall include information concerning the use of these f

The instructions for use of vacuum cleaners wit ans shall include this funcfion

is not intended for blowing away deposjted dus
7.1[3 Addition:

The words “Original instructions” sh the

mapnufacturer.

7.14 Addition:

The height of sy
The height of symbo

Compliance

8 | Prote

This clausé of Part ™s applicable except as follows.

8.1| .“Addition:

Water and water-borne cleaning agents are considered conductive.

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.


https://iecnorm.com/api/?name=db97bd9a2e8a249a6af89d28c4788828

11 Heating

-18 - IEC 60335-2-69:2016 © IEC 2016

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, efc. to

check that the acepmhling has heen accomplished prnpprly

WHere the accessible external surfaces are suitably flat and access p
prgbe of Figure 106 may be used to measure the temperature rises @af
suffaces specified in Table 101. The probe is applied with a force of AN + {1
in $uch a way that the best possible contact between the probe and¢the

NOTE 102 The probe may be held in place using a laboratory stand cla
instfument giving the same results as the probe may be used.

114 Not applicable.

11)5 Addition:

Fofr the heating test, the normal loaq
simulated by a brake or other means.

11)6 Not applicable.

11J7 Addition:

Malchines are opefte d

11J8 Modification:

are established.

est
al
ce

Fing

be

Duting the te sés are monitored continuously and shall not exceed fhe
values showd i

The temg : | in Table 3 specified for “External enclosure of motor-operated
appliances,™¢ és held in normal use” and the corresponding footnotes are ot

applicable.

Add the-fellowing new table:

external surfaces under normal operating conditions

Surface

Temperature rise of external surfaces

K

Surfaces of hand-held

appliances ©

Surfaces of other appliances

d

Bare metal 42 48
Coated metal 2 49 59
Glass and ceramic 56 65

62 74

E’Icastic and plastic coating > 0,4 mm



https://iecnorm.com/api/?name=db97bd9a2e8a249a6af89d28c4788828

IEC 60335-2-69:2016 © IEC 2016 -19 -

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

a8 Metal is considered coated when a coating having a minimum thickness of 90 um made by enamel or non-
substantially plastic coating is used.

b The temperature rise limit of plastic also applies for plastic material having a metal finish of thickness less
than 0,1 mm.

¢ When the thickness of the plastic coating does not exceed 0,4 mm, the temperature rise limits of the coated

metal or of glass and ceramic material apply.

4 Within 25 mm from air outlets the above values can be twice the limit but the product shall be marked with the

wording as stated in 7.1 .

€ vithin Zo mm Trom air outiels the above values can De Increased by o K.

12| Void

13| Leakage current and electric strength at operating te
This clause of Part 1 is applicable except as follows.
13J2 Addition:

For class | appliances where several
shall not exceed 3,5 mA.

14| Transient overvoltages

This clause of Part 1 is app

15| Moisture resijst
This clause of Par as follows.

1501.2 Addition:

ther-su tiox
tedt soldtio

In practice, the

mottor; the (nput load/should be observed to avoid overloading.

1512 {Replacement:

e time, the leakage curn

ent

the

consists largely of air such that there is no overloading of the sucfion

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
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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.

The liquid container of the machine is completely filled with a saline solution of water
containing approximately 1 % NaCl and 0,6 % rinsing agent and a further quantity, equal to
151% of the capacity of the container or 0,25 I, whichever is the greater, is poured in steaflily
over a period of 1 min.

Anly commercially available rinsing agent may be used, but if there isany With regayds
to the test results, the rinsing agent shall have the following propertj

— |viscosity, 17 mPa s;
— |pH, 2,2 (1 % in water)

andl its composition shall be

Substance arts ass
O\ WA AN

c

Plufafac ® LF 221° h \\Jj\/ 15,0
Curpene sulfonate (40 % solution) 11,5
Citr|c acid (anhydrous) 3,0
Deipnized water (\ 70,5

>

T Plurafac ® LF 221 is the trade me o rochst.)su ligd by BASF. This information is given for fhe
convenience of users ofws cument argdo ot constifute an endorsement by IEC of the product named.

Malchines WhiCh ver
or lid in place, ove are
leff in that position Ao of
use.

Nokzles and\motori. 3 in
a tray, the il ed
with the™t SO sn te a level of 5§ mm above its base, this level being maintaipmed

throughout tF
liquid container-i

achine including the motorized cleaning head is operated untif its
pletely 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 lll construction
having a working voltage up to 24 V.
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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.

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

Th
usi

Th
so

mal
fre

Th
Vo
sa
va

16

Th

16,

Cu
sa
WH

T 000U ITMes on Its rignt side,
1 000 times on its left side;

1 000 times on its front face;

1 000 times on its cleaning surface.

b motorized cleaning head is then subjected to the test desg
ng the test solution.

fne solution on ins
lies specified in Claj

éxcept for their electrical connections, are immersed for 1 h in

ile theshose is still immersed, a voltage of 2 000 V is applied for 5 min between eI

cof

ap,trlied for 1 min between all the conductors and the saline solution.

ductor. and all the other conductors connected together. A voltage of 3 000 V is t

17

Thi

18

Thi

Overload protection of transformers and associated circuits

s clause of Part 1 is applicable.

Endurance

s clause of Part 1 is not applicable.

of

the

a

containing approximately 1 % NaCl, at a temperature of 20 °C + 5 |°C.

ch
en
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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.

The test of 19.7 is only carried out on motorized cleaning heads and fan motors of

centraty=sited-vacutum—cteaners:

NOTE 101 Separate fan motors are not intended for vacuuming, but for cooling the equigment\These{maotors|are
indgpendent from the main vacuum motor.

Duist extractors are also subjected to the tests of 19.102 and 19.103

Ceptrally-sited vacuum cleaners are also subjected to the ¢ , if

applicable.
1912 Addition:
The machine is tested without liquid in the contaj

NOTE 101 The term restricted heat dissipationof P n the container.

197 Addition:

Motorized cleaning heag S j ating brush or similar device locked |for
30(s.

Unpttended dust extra
Separate fan moto:s 6

arg reached.

DNS

NOTE 101
ind¢pendent fron

are

190 N6t apphdabies
1910  Addifion:

Fof this test, the lowest possible load for radial turbines is obtained with the air inlet sealed.
Fof 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.
19.13 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
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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.

191102 Dust extractors for which 30.2.3 applies are supplied at rated voltage and operal‘ed

with the inlet for the suction hose closed.

.

The temperatures of the windings shall not exceed the values specifiea

191103 Dust extractors for which 30.2.3 applies with separa
supplied at rated voltage and operated with the airflow through

are

Th
19 ith
the
Th
191105 Centrally-sited vacuum _clea Wi pdrate ventilation for the motor pre

w through the motor blocked.

20| Stability an;\it~ m
This clause of Part™1

201

Ad
Aluminium oxidep

e 80) or similar material may be used to prevent sliding.

Adglition:

Moltorized 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.

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.
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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 Mectranicatstrength

This clause of Part 1 is applicable except as follows.
211 Replacement of the first paragraph:
be

ing

.

Malchines and their components and fittings shall have adequd
constructed to withstand such rough handling as may b
trapsportation, assembly, dismantling, scrapping and any &

Moyification in the third paragraph:
Theé impact value is increased to 1,0 J A4

21/101 Those parts of the machine tha ' as
follows:

If failure of the part st his
bcification, any spot of

Spé to
im fhe
im c a
dia kg dropped from a height of 1,3 m or hanging oph a

stri height of 1,3 m.

21, i all/be resistant to crushing.
Co

The hose isplacted betweén two parallel steel plates each having a length of 100 mm, a width
of b0 mm and).the edges of the longer sides rounded with a radius of 1 mm. The axis of fhe
hose is positioned atright angles to the longer sides of the plates. The plates are placed gt a
distance<of-approximately 350 mm from one end of the hose.

Thé_steel plates are pressed tagether at a rate of 50 mm/min + 5 mm/min until the applied

force is 1,6 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.
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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 16.8 is
cafried out between the conductors connected together and the saline sol
21/104 Current-carrying hoses shall be resistant to flexing.
Compliance is checked by the following test.
Thé end of the hose intended to be connected to the mota to
the pivoting arm of the test equipment shown in Figure > Q vot
axis of the arm and the point where the hose enters igi N rm
canp be raised from the horizontal position by an(ang » i is
susgpended from the other end of the hose or fr¢ i hat
when the arm is in the horizontal positi ; 5 . on
the hose.
NOTE
Thé mass slides against gr
The arm is raised ang 9 5 min
+ 1| r/min.

b fest is carrie;:o hse
, R is

he

21105, Current-carrying hoses shall be resistant to torsion.
Co upl’l:anuc tS—ehecked by’ the fu:’llu'v'v'l:ng 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.
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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 25 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.

22| Construction

This clause of Part 1 is applicable except as follows.
2216 Addition:

WTer-suction cleaning machines shall be so cons er nor foam from

defergents can penetrate into the motor or come in

22135 Addition:

These parts are subject to the hammer ts . his insulation does not meet the
requirement of 29.3, these are subject fo the followin \pact test.

A gample of the covered N i perature of 70 °C + 2 °C for seven days
(148 h). After conditioning, a ] attain approximately room temperature

Inspection shall . ] has not shrunk to such an extent that the required
insulation is no _ hat th overing has not peeled off, so that it may move
longitudinally.

After this, the sa

WHhile stif™a | q , the sample is then subjected to impact by means of fhe
apparat wWr (rNFIgure\101. The weight "A", having a mass of 0,3 kg, falls from a heighf of
] {B" of hardened steel, the edge of which is placed on the sample.

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

Afterthistest, 1t siaft-be stowrn that the imsufation tras ot peeted off, arnd an efectric stremngth
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.

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

ent
of supply failure;

— |phase rotating indicators;

— |control circuits for interlocking.

It iis recommended, however, that su
deyice.

Cofnpliance is checked by inspection.

221103 For machines whe opera ired*to use personal protective equipment
(PRE), controls shall be desi at they can be operated safely.

Compliance is checkea
221104 If machin:s

uid
lev]
Co
22
All the

we

Bagk~pack vacuum cleaners with a mass exceeding 6 kg shall be equipped with at leagt a
singlesshoulder harness. A double shoulder harness shall be provided for back-pack vacuupm
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.

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.
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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.

221107 Interlock switches

Intirlock switches that prevent access to live parts shall be locate entional
operation.

Compliance is checked by inspection and by applying testf

23| Internal wiring

This clause of Part 1 is applicable.

24| Components

This clause of Part 1 is app
2411.3 Addition:
The main switch@
This test specifica
Intgrlock swi

If the interlqck
syqtem, the complete\switching system is subjected to the test.

2412 Addition:

Fof ‘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.

24101 Machines with motors provided with self-resetting thermal cut-outs shall work
reliably under overvoltage conditions.

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

24,

Co

25

Th

25

Malchines classified as IPX7 shall not be provided wi

Ma
unl
sef
the

Ma

25

Su

NO
exp

Co

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 20.1.5.3 of
IEC 61058-1:2000 shall be obtained from Table 22 of IEC 61058-1:2000 using a rated
impulse withstand voltage of 4 000 V.

mpliance is checked by inspection.

Supply connection and external flexible cords

s clause of Part 1 is applicable except as follows.

1 Addition:

hines classified as IPX4, IPX5 or.JPX6 saII let,
ss both inlet and connector have i or
arated, or unless inlet and connecto X S 5 by the use of a tool and have
same classification as the machine wt
let.
de

able for machines intended to be used outdoors or when they are liable t¢ be
violet radiation.

Their properties~shall be at least those of ordinary polychloroprene sheathed cords (c¢de
designation 60245 IEC 57);

[EM02 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);

Heat resistant polyvinyl chloride sheathed

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).

mpliance is checked by inspection.

25.14 Addition:
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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,

>1and <4 60 25
>4 125 (\ 40

Adflition:

The test is also applied to the cord in the cord set fo
that are provided with an appliance inlet. The cord 8
thg commencement of the test.

26| Terminals for external condu

This clause of Part 1 is applicable.

27| Provision for earthin

Th

28

Th

29

This clause-0f Pa 8 applicable except as follows.

2912 ,Addition:

s IPX4 or hig
pliance inlet priof

her
to

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.
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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.

Addition:

For machines intended to pick up hazardous dust, additional requiremer

Anhex AA.

NOTE 101 Information on the explosion risk of certain dusts is given in Annex BB

For machines intended to pick up combustible dust in an exp
requirements are specified in Annex CC.

For machines intended to pick up dust in ESD prote
spgcified in Annex DD.

W

are specifieq i

nal

Are
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Dimensions in millimetres

C A
L’—‘L’ 2123
H -— -
e —
77
|
Smm /S
B
Ji
212,1 .
} A — | - "

|26

A

S\
D

E % IEC
weight
chisel Q
fixing arm

P
)

sample

base having mas 0k

re 101 — Impact test apparatus
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S

R150

Dimensions in millimetres

Key

o0 W >

crank mechanism
connecting rod
roller, diameter 120 mm

abrasive cloth belt
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Dimensions in millimetres

Key

o >

, 300 5 .
| | a0
o=\ /4
CRmmms [
©
b N A
N
5 kg ;

crank mechanism

arm

inclined plane

&

for testing the
of current-carrying hoses

25

IEC

Figure 104 — Configuration of the hose
for the freezing treatment

Dimensions in millime]

fres
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Intermediate position

Position of the hose at start

and finish of each flexing
IEC

Key

A |adhesive

B |thermocouple wigé
C |handle arrange

D |polycarbon

E |tinned(copp
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Annexes

The annexes of Part 1 are applicable except as follows.

@%
S
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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.3 Functional test

Adflition:

For machines of dust class H, compliance with the penetration
shall be shown either for the complete machine or for the essef

W
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Annex B
(normative)

Appliances powered by rechargeable batteries that are

recharged in the appliance

Annex B of Part 1 is applicable except as follows.

7

71

712 Replace the last two paragraphs by the following:

Fo
the

battery charger shall be stated.

71

Marking and instructions

Delete the last paragraph.

5 Delete the last paragraph.

W

charger
ply unit

for
or
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Annex S
(normative)

Battery-operated appliances powered by batteries
that are non-rechargeable or not recharged in the appliance

Annex S of Part 1 is applicable except as follows.

7 |Marking and instructions
7.1 Add to the last sentence at the beginning: “If relevant and”.

Delete, after the last sentence, Note 1.

@%

Rehumber “Note 2” to “Note”.

Delete Figure S.1.

3
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Annex AA
(normative)

Particular requirements for vacuum cleaners
and dust extractors for the collection of hazardous 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 collectlng non—exploswe hazardous dusts.

NOTE 1 In this annex, subclauses and notes that are numbered starting from 201 are additio
pari 2.

NOTE 2 When power sources other than electricity (e.g. compressed air, inter|
negative pressure unit are used, the use of classification for filtration of dust give

3 |Terms and definitions

3.AA.201
penetration
D

where

mdy  is the average

sampling<'§;
mi4  is the ave

sampling ti

aci
number o ¢hanges, calculated as follows:
Q
acr =—|1/h
2 [yh]
where

al to these in

this

the

the

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

3.AA.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 the use of a
double sealing method of withdrawal, removal and replacement without exposing the interior

of the filter housing
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3.AA.204

dust class x machine

machine designed to comply with requirements specified for dust class L, M or H in
accordance with 6.AA.201

3.AA.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

3.AA.206

dust collection means
container having means of safe dust disposal to be undertaken when ha
with the manufacturer’s instructions

3.AA.207
negative pressure unit

at

6.A

NO
clas

NO

7

71

Th

oNin accerdance

ospheric

Classification

[E 1 The use @ be
sified with that d 3

[E 2 In some co

rel
rigi

indjcation to ensure use of the correct spare parts.

rence marked on the machine shall include the dust class letter. Salgty
vant spare parts] such as filters, dust collection means and disposable devices (¢.g.
containers or plastic bags), when provided with the machine, shall be marked with|an

71

2 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.
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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

X . I X . Y ed

with a new essential filter.

When carrying out service or repair operations, all contaminated itefns which_cannot

cleaning.

ed
en
en

— |for class H machines, 1,
including the corresponeh

— |for vacuum cleaners wit ing.f | hot
permitted in areas W S

— |for dust extractors the
room if the is
necessary.

In @ddition, the i

- ing
handlg

7.14 Additiq

Clgss H machines skall be fitted with the label according to Figure AA.1.

Clgss/Mand class L machines shall be fitted with the relevant label according to Figure AA]2.

The following warning shall be given on the label for class H machines:

WARNING: This machine contains dust hazardous to health. Emptying and maintenance

operations, including removal of the dust collection means, must only be
carried out by authorised personnel wearing suitable personal protection. Do
not operate without the full filtration system fitted.

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.
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7.15 Addition:

— 43 —

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.

22 Construction

22/AA.201 Dust collecting machines shall be designed and constructed in accordance\with
thel dust classes given in 6.AA.201 and meet the values given in Table AA
Table AA.1 - Penetration limits A x
Suitability for \/
hazardous dust Deg:eet_of
Qust class MR vglues penerTation Essential filt r:ascs:i?:It‘fs't
for occupational D material teét P
exposure method
-3 % /_\
mg x m
L (light hazard) \é 22.AA.201.3
> 1 22 .2 1.1@ t required if essential filter
material test|is not
pr carried ofit
\{Z.A 201.2
M (mddium hazard) 2\\A2>1
) o Not required 22.AA.201.3
2VAA.201.2
H (high hazard) \/ﬁot required 22.AA.201.2 22.AA.201.3
Machipes of similaf c sb*iti\xa d wi\r>identical essential filter and mountings and with an identical airflow velocity

may bje treated equally.

Ma
lea

N3

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

22.AA.2011

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.
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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 um and 2 um,
based on Stokes diameter.

The degree of penetration is calculated by means of the following formula:

p_Cn-C
Cv_Co

° 100 % [AA.1]

Th
taki

malterial.

Th

Th
req

22

Fo

Co

On

All

It 3

Th

Th
Na

JAA.201.2 Essential filter element tes
[ dust class H machineg, th gree of p ation of the essential filter element shal

defermined as follows:

ere

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

b degree of penetration is averaged over the duration of the teSt.t j gdings be
en 5 min after the commencement of the flow of dust Jau filter sam

b arithmetic mean of the 6 values, glus twig eviation, shall be less than

b test.aerosol is a narrow spectrum mist of paraffin oil, dispersed oil particulate (DOP.

bellween these limits, adjustments may be made after 5 min, if necessary.

ing
ble

the

be

or

Cl,,in )a concentration between 10 mg/m3 and 200 mg/m3. To maintain the concentrafion

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.
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22.AA.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.

For machines equipped with a built-in filter cleaning mechanism, before this test, carry out a
minimum of 1 cleaning cycles as described under 22.AA.202.

Formachines equipped with collection bags, replace any clogged bags fo restore the airflow
rate.

WHen the airflow velocity has fallen to 20 m/s in the nominal suction hose dia
malximum measuring time of 8 h, D is determined, either gravimetrically with@
confidence level according to ISO 2602, or with an equivalent mea

eter, with a

If the fan of the vacuum cleaner under test is strong enough
rate, QE may be reduced to zero.

ow

The upstream concentration of the test substance Aduring\the
airflow.

The influence of air temperature, humjidity
D §

22
If 4

An
of
ren S q of
the i I

Su

The pulsing test shall be repeated 30 times over a period of 3 min.

The ial fil hall f ! : . ! . hol i

22.AA.202 Filtration efficiency

Dust class M and dust class H machines may be provided with a safe change filter if a dust
free filter exchange cannot be guaranteed. If dust class M and dust class H machines are
provided with a built-in filter cleaning mechanism for the essential filter, the cleaning process
shall not affect the filtration efficiency.

Compliance is checked by the following test.

Collect a suitable dust so that the airflow velocity is reduced below 20 m/s. The filter cleaning
is carried out 50 times according to the instructions. The clogged bags are then emptied if
necessary to restore the airflow according to 22.AA.203.
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22.AA.203 Suction performance

If machines are provided with a built-in cleaning mechanism, it shall restore the required
suction performance.

Compliance is checked by comparing the suction airflow with the desired value after operating
the cleaning device according to the instructions. The cleaning operation shall be performed
when the minimum suction airflow has been reached. The following performance, after the
cleaning, shall be reached:

— for Qllr"rinn-c\/\/pplning machines_the reduction of pressure in the brush area s at least

50 N/m2;

— |for other machines, the suction airflow is 20 % greater than the minir airflow.volume
as specified in 22.AA.205.

22]AA.204 ‘'Upholstery tacks' test

Dupt class M and dust class H machines shall be designed the

essential filter will not be damaged when collecting sharp.obje or

nails which may be sucked up.

Conpliance is checked during normal operation b l per kW rated power

ingut, with a maximum of 1 kg, of upholstery t . no

damage.

If there is no visible damage, the tests 0f22.A

22]JAA.205

Alllmachines shall be capabl Vi adeguate removal of dust, and an indicafion

shall be given as follows

a) |Vacuum cleanexs o ich
operates beth the
manufacturer, Talls % ow
indicator adjustfe

b) |For suction-sweepi 5 ; the indicator shall operate before the reduction| of
pressurecin th ' gn of the brush area becomes less than 50 N/m2. This giso
applies.tothe side\br a

c) |For d cfors (excluding negative pressure units and dust class L machines), the
indica - g before the suction velocity becomes less than that stated by fhe
manufactGre ) m/s, whichever is greater, referring to the largest section in the hose,
or the dust souree is shut off by a mechanism in the dust collector. If airflow indicgtor
adjustments are necessary, they shall be adjustable without tools. If the dust soufce
cannot be shut off automatically (e.g. when the dust extractor is connected to a circylar
saw), then at least one of the following warning signals shall be given:

— an acoustic warning signal, if used, shall comply with ISO 7731;

— avisual warning signal, if used, shall comply with ISO 11428;

— a pair of voltage-free contacts and installation instructions for their use as a warning
signal switching device.

Compliance is checked by inspection and the following test.

Operate the machine at nominal voltage, at rated voltage +6 %, and at rated voltage —10 %;
and, if necessary, compare the values with the specified values. No leaking of dust shall
occur.
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22.AA.206 Disposable collection means

Dust class M machines (except suction sweeping machines) and dust class H machines shall
be fitted with a disposable collection means.

For dust class M and dust class H machines, it shall be possible to remove the collection
means with a minimum of dust release.

Compliance is checked by inspection and functional test.

22]AA.207 Removability of the essential filter

a\use of-a tqol.
numeral of

In dust class H machines, the essential filter shall only be removable b
This requirement does also apply to filter elements which are relevant fog
thel IP protection designation.

Compliance is checked by inspection.

22]AA.208 Air speed of the dust exhaust

The air speed of the exhaust of dust class M and d
disturb dust lying on the floor.

5 nines shall not unduly

Compliance is checked by the following test:

The machine shall be at least 2 m fro
thel test area shall not exceed 60 % and the-test.x
wolking hose shall be fitted to the inle a ]
dirgction at a minimum hé abavefa

jcal surface. The humidity of the ail in
arried out in still air conditions. The
e.énd shall be positioned in an upward
. The exhaust velocity shall not exceéed

22]AA.209 Ups@m
In glust class H mathi ' sential fiter shall be at less than atmospheric pressure.

Fo
tes

gential filter is on the positive side, then the penetratjon

Co

22

Dupt class* M and dust class H machines shall be constructed so as to guard against
acgidental entry and the release of hazardous dust from any part of the machine when not in
use.

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

22.AA.211 Easy cleaning

Dust class H machines and dust class M machines shall be designed and constructed in such
a way that they can be easily cleaned, without impairing their safety. They shall comply with
the following:

— covers which are not protecting against both mechanical and electrical hazards and
behind which dust can deposit shall be removable without tools;

— guards which are protecting against mechanical and electrical hazards shall have
electrical interlocks which disconnect the mains supply on removal, or shall be removable
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only by using tools. Guards fitted with electrical interlocks shall be removable without
tools. The interlock shall be double pole if protecting against electrical hazard, and double
or single pole if protecting against mechanical hazard only.

Compliance is checked by inspection.

22.AA.212

Machines of dust classes M or H shall not be equipped with an inflating function.

For i . it browima—f rom—tre—t " . or—thre—bt ng
function shall not be interchangeable.

Conpliance is checked by inspection.

0,5 ;nm)

>10
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Dimensions in millimetres (#0,5 mm)

4 Orange SO 7000-0434 (2004-01) 0
)\ ISO 7000-1641 (2004-01)
\ ~
—)
®00®
o
N
White
10
IEQ
Figure AA.2 — class L
an
Ph@tom er(\
|]|||||@ \}\—
Test aerosol 3 \
pelh
Valve Suction unit
TR 0,026 m/s —
— ) >
mw
Bp
Yoo Separator
lean air filte Filter material Orifice flowmeter
(specimen 100 cm?) EC
Figure AA.3 — Test method for essential filter material



https://iecnorm.com/api/?name=db97bd9a2e8a249a6af89d28c4788828

- 50 - IEC 60335-2-69:2016 © IEC 2016

N
Chart recorder
Compressed air Photometer
or inert gas
1,4 x 105 Pa Upstream
F 3
sample
\ Downstream
Aerosol generator sample \

WXy auct
(if required)

D Duct diameter

EC
Cabin QE > QA start
. asurement
F|Iter\ ofnt (plane)
: Qg
Test ©|__|>( }:: ——
substance -
RA 1 L2 |
> Y Air mover
Qe—Qa
Inflet
dyct
IEC

Thel air entering 2
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Dust class L machines

v v L 4
22.AA.201.2 22.AA.201.3
22.AA.201.1 (Alternative) (Alternative)
[ |
y
22.AA.201.4
v
Further tests in accordance with Annex AA, Clause 22

Dust class M machines

Dust class H machinﬁs\&

| A

v

22.AA.201.1 'esse

ntial filter material test’

9,

PYTEEpr ey
NN

Built-in filter
cleaning

3
(o X

mechanism?

Q \_22.AA.202 filtration efficiency’

NFACTOE

<«

eplagement of the essential filter is allowed

A 4

N

A 4

\,/ 22.AA.203 'suction performance’

\ 4
E&QIaWe essential filter is allowed

A 4

> 22.AA.204 'upholstery tacks'

\

A 4

22.AA.201.3 'assembled machine test'

'

Replacement of the essential filter is allowed

v

22.AA.201.4'B

urst strength test'

A 4

Further tests in accordance with Annex AA, Clause 22 (22.AA.205 and the following)

IEC

Figure AA.6 — Sequence and selection of tests according to Clause 22
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Annex BB
(informative)

List of dusts which present an explosion risk

IEC 60335-2-69:2016 © IEC 2016

when subject to ignition conditions

Values of explosion parameters are given in Table BB.1 as a guide for those concerned with
the design and operation of dust-handling machines. The dust samples are not necessarily in
€ machine,

the
the
cofl

NO
spe
sim

most hazardous Torm that cou

sidering explosion hazards.

arise in industry. In a
quantity of material and the methods for handling should all be taken into account w

[E Attention is drawn to the fact that in many countries particular information o
Cified by the national health authorities, the national authorities responsible for
lar authorities. This information might be available online, e.g.

for Germany [cited 2016-03-14]: http://www.dguv.de/ifa/GESTIS/GESTIS-St fdate

ition,

€ design o

Table BB.1 — Explosion par

en

be
or

Minimam Minimum
ignitjon ignition
Dust te ratu energy

AN_TE "
Acgetamide 56})\ -
Acg¢toparaphenetidine ﬁ \ - 11,5
Acetyl-p-nitro-o-toludine \ Q }SQ\/ - -
Achtyl salicylic acid (Aspirin) { ) qgty 0,015 16
Ac onnitrile-butadiene—ster\Q cc})({lyn\#er (‘\ \UOO - -
Ac ylonitrile-vinylidepe\(:hl&Qde co}s@m\er \ ] 0,05 70
Aldyd powder coatifgs & \ 360 0,028 22
Aldminium, 6 um /\< \/\ - 0,03 13
Alyminium, <1 400 ;S&Q \/ 420 - -
Aldminium, cutd\/ é\bu}iings x 480 - -
Alminiumtiages, O\ 610 - -
Aly mlnlum\mu\sm“éi \ ) 600 - -
Aldminium, polish \ 460 - ]
Aldminium,swarf 590 - -
Alyminitmyoctoate 460 - -
An|malfeed stuff 450 - -
Anthracene - - 7
Anthraquinone 670 - -
Asbestos, resinated 480 - -
Azodicarbonamide - 0,6 130
Barley, milled 370 - -
Battery case dust 400 - -
Benzoic acid 600 0,011 12
Benzoyl peroxide - - 31
Benzoyl peroxide 44 %, gypsum 56 % - - 12
Bleach powder, 60/100 um 580 - -
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Minimum Minimum Minimum

ignition explosible ignition

Dust temperature concentration energy
°C kg/m3 mJ

Bone flour, steamed 540 - -
Boron carbide 640 - -
Bread 450 - -
Bronze 440 - -
Brynswick green 360 - -
Cafdmium sulphide 700 - -
Caflmium sulphoselenide 710 - ( “
Cafdmium yellow 390 -A< N\ -
Cafdmium zinc sulphide 660 < \ x
Ca|cium citrate 470 /\ \ /
Calcium gluconate 550 -\ \ -
Calcium pantothenate 430 & \ .\ -

Calcium propionate 530/ ) \ -
Calcium silicide /\\ j ] : <46
Calcium stearate A 45& / \ ./ 24
Caprolactam 4%({ ) 0,07 60
Calbon, 13 % volatile A 590 - 45
CaFein & (\ \QO > - -
Cabein meal, steamed ( /_\\ \) 460 - -
Cellulose, bleached N N ~ 4)1 - -
Cellulose acetate L \ 340 - -
Cellulose acetate, @reé Z < \/ 430 - -
Cellulose acetate butyr%é \/\ 380 - -
Cellulose triacetate ( \ ) 390 - -
Chprcoal, wood \ 470 - -
Chleken maure, NN\ N\ 680 - -
Ch oro-aéi@-tc\&éqe\\\ﬁmoni%acid 650 - -
p-Ghloro o-tow\ﬁydhﬁ@%ﬁde 650 - -
Copl, 30 % volatile 530 - -
Copl, 36-%Volatile 490 - -
Copl,“@nthracite < 63 um 530 - -
Coal, Pittsburgh < 74 pm 530 0,03 -
Coal, pulverized < 150 um 550 - -
Coal, silkstone 490 - -
Cocoa, bean husk 400 - -
Coconut shell 490 - -
Coffee 360 - -
Coffee 55 %, chicory 45 % 370 0,1 140
Cork 400 - -
Cornflour 390 - -
Cornstarch 380 0,15 -
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Minimum Minimum Minimum
ignition explosible ignition
Dust temperature concentration energy

°C kg/m3 mJ
Cyclohexanone peroxide - - 21
Detergent, high non-ionic 410 - -
Detergent, low non-ionic 560 - -
Detergent, standard ABS 520 - -
Dextrine 440 - -
Deiktrose monohydrate 350 - -
Diamino stilbene disulphonic acid 450 - ( X
Difutyl tin maleate 600 -A< N\ -
Dijutyl tin oxide 530 0@2\ ?§
Dilhydro streptomycin sulphate 670 /\ \ -
Dimethyl acridan 540 \ {\\ \ -
Dirhethyl diphenyl urea 490 N \-\ -
Dinitroaniline 47(/ )- \ -
Dirfitrobenzoyl chloride /3\8&{ g / : -
Dinitro stilbene disulphonic acid A 4®\/ \ N > -
Dighenyl guanidine + 1,5 % de-dusting powder \ 5 ) - 28
Diphenyol propane /l = 0,012 11
Eppxide resin \ (\ : > - 9
Eppxy powder, semi-gloss coaqﬁg /—\\ \) N > 0,013 -
Epbxy resin N N ~ O NRO 4990 0,012 12
Esparto grass L \ - - -
Fafe powder < > 2 < 440 - -
Fafina starch, 20 % HZA({ \/\ ) - - -
Fefrochrome ( \ ) 600 - -
Figh meal /\ \ 520 - -
Fidur, EngN1 % Ij)\ \ \/ - - -
Flqur, wheat \ \ 390 - 100
Grain, distillers ie? solubles 420 0,06 128
Grain, dried brewers\/ 440 0,009 -
Grass 380 - -
Gum, arabic, 250/1 400 pum 550 - -
Hoof and horn, hydrolysed 460 - -
Hops, ground 340 - -
Hydroxy ethyl cellulose 420 - -
Hydroxy ethyl methyl cellulose 410 - -
Irish moss 540 - -
Isinglass 520 - -
Jaborandi leaf 470 - -
Lauryl peroxide - - 12
Lead stearate, dibasic - - 12
Leather, < 420 um 520 - -
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Minimum Minimum Minimum
ignition explosible ignition
Dust temperature concentration energy

°C kg/m3 mJ
Liquorice root - 0,2 -
Magnesium swarf 610 - -
Maize gluten meal 430 - -
Maize husk 430 - -
Mallp fern_crushed 510 - -
Me{lt, coarse 390 - -
M%nganese ethylene bis-dithio carbamate 270 0,07 ( 35
Me{nioc flour 430 -A< N -
Mdat meal 500 ¢\ N
Médat and bone meal 440 /\ \ -
M¢dlamine formaldehyde resin 410 \ O,\QN \ 68
Mdthyl cellulose 480 N \\ ]
2,4 Methylene bis-4-ethyl-6-tertiary butyl phenol 31(/ )~ \ -
Mgthyl methacrylate /\-\ g / - 13
Milk powder A 44E\/ / \ N > -
Milk powder, skimmed \ -\ \ ) - -
Mdnochloracetic acid /l 20 - -
Mgnosodium salt of tri-chloroethyl phosphate & (\ 40 > - -
p-Naphthol (\ /‘\\ \) 670 - -
Nigrosine hydrochloride N ~ \ 6) - -
p-Nitro o-anisidene L 400 - -
Nitfocellulose < > Z < - - 30
Nitrodiphenylamine A( \/\ ) 480 - -
Nitfofurfural semi-caq/ba\z{)\he\ ) 240 - -
m-Nitro p-toluicyﬁ\e\ \ 470 - -
p-itro o-toidihe NN\ N\ 470 - -
Nylon, gr&){d}hsci\ \ \ 450 - -
Nylon 11 N\ - 0,005 32
Paper \/ 400 0,03 -
Paper tissue, < 1 400 pm - - 39
Pept 450 - -
Peat, dried - 0,1 -
Pectin, powdered 390 - -
Penicillin, N-ethyl, piperidine salt of 310 - -
Phenol formaldehyde 520 - -
Phenol formaldehyde resin 450 0,015 -
Phenothiazine 590 - -
Polyester resin < 1 400 pm 400 - -
Polyethylene 390 0,02 38
Polyethylene, commercial - - 57
Polyethylene, ground 400 - -
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Minimum Minimum Minimum
ignition explosible ignition
Dust temperature concentration energy
°C kg/m3 mJ

Polyethylene glycol 320 - -
Polyethylene high density < 90 pm - - 17
Polypropylene 380 - 43
Polyurethane 460 - -
Pojyvinyl acetate 450
Polyvinyl acetate, beads - - 70
Polyvinyl chloride 510 - ( -
Polyvinyl chloride, dispersion resin 550 '/\< N -
Polyvinylidene chloride 670 < \ %
Poppy flower 410 /\Lk)\ \ MO
Polato, dried, < 200 pm 450 i\\
Prépyliodine 470 N \\ ]
Protein 48 X \ -

Pr¢tein, groundnuts

Progtein concentrate

A\
Pr¢vender 3}({ \ - -
Qufillaia bark \QO - -
Ral, < 1 400 um (\ \(0 ) - -
Ralyon, viscose ( /\\ 4‘\20> - -
Ralyon flock [\ N N )— 0,03 -
Ralon flock, 8 denier, 1.5 Qm \ 425 0,15 ]
Refin, rubber > < < 400 - -
Repgin, synthetic A< \/\\/ 400 - -
Rubber C\ ) 380 - -
Rupber, latex /™ \ 450 - -
Rubber, syathetic ~ N\(U\ 410 - -
Rupber a%s%era \ \ > 310 - -
Rupber crumb NSo." 440 - -
Sapdust 430 - -
Sehna 440 0,01 105
Sil|con 900 - -
Soap 570 0,02 25
Sodium acetate 560 0,15 -
Sodium carboxy methyl cellulose 320 1.1 440
Sodium salt of 2,2 dichloropropionic acid 520 - -
Sodium salt of 2,2 dihydroxy naphthalene 510 - -
disulphonic acid
Sodium glucaspaldrate 600 - -
Sodium glucoheptonate, dried 600
Sodium monochloracetate 550 - -
Sodium propionate 470 - -
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Minimum Minimum Minimum
ignition explosible ignition
Dust temperature concentration energy

°C kg/m3 mJ
Sodium toluene sulphonate 530 - -
Sodium xylene sulphonate 490 - -
Sorbic acid 440 - -
Soya bean 390 0,23 370
Soya meal 410 018 330
Stqrch 470 - -
Starch, cold water 490 - ( “
Stgrch, maize 10 % H,O - 0,1/§ N -
St¢aric acid 330 < \ %
stqel 450 NG\ \ .
Streptomycin sulphate 700 \ {\\ \ -
Subar 330 N \o&i 48
Su|phur 22(/ O‘,02 -
Tallow, hydrogenated /6\2&{ g / - -
Taftaric acid A 3®\/ / \ N > -
N A -
Topacco, dried /l 20 - -
Ura (800N > - -
Urg¢a formaldehyde moulding %ﬁv}e{ /_\\ \) 4:50 0,04 -
Urg¢a formaldehyde mouldir]gkpowcker,}kape}ﬂlle \ 4}3\6 0,07 49
W4x, paraffin L 340 - -
wiley flour >R < 480 - -
wdod ( KON 360 - :
Wqod, flour (\ \ > 380 0,06 100
Waqod, flour, <)/4‘S{bvq \ 410 - 100
Wdod, ground fiuffed NI\ N\ 450 - -
Wqod, shayings \ \ 400 0,1 -
wdod pulp, dw\t\ed 450 ] -
Wqod pulp, flock \/ 470 - -
Zirlc stearate 420 - 14
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Annex CC
(informative)

Particular requirements for vacuum cleaners and
dust extractors providing equipment protection level Dc
for the collection of combustible dusts

cled

col

NOTE 2 In this annex, subclauses and notes that are numbered starting from_20

par

Replacement of the first paragraph:

The following modifications to the relevant clauses in this part 2 are appfisable to~vacu
clepners and dust extractors providing equipment protection level [ S

ners dna dust exiractors providaing equipment protectuorrievel DC 10T tne CONeCtoln OT COMDPustblie austs.

ection of combustible dusts.

2.

Scope

This annex will be withdrawn after the publication of IEC 62784: Particular requirements for vacuum

um
the

this

This standard deals with the safety o jre ical @o-oerated vacuum cleaners,
incJuding dust extractors, for wet sug ioR, intended for commercial indoof or
oufdoor use with or without attachment ible dust in an explosive dust
atmosphere and providing EPL Dc.

NOTE 201 Machines as covered t S uitable for use in non-hazardous areas. The presgnce
of combustible dust does not aut ti . of/zone 22, as referred in IEC 60079-10-2.
Ad{lition:

This standard do res
(legs than —20°C or

This standard are

Th

3

Th

Terms(and definitions

s «lause of this part 2 is applicable, together with IEC 60079-0, 60079-31, 60079-1(

1
N

eXd

ppf as follows

3.CC.201

type 22 machine

vacuum cleaner or dust extractor, together with suction hoses, nozzles and ot
accessories, suitable for collection of combustible dust and providing EPL Dc

3.CC.202
electrostatic earthing
connection to earth with a maximum resistance of 1 MQ

3.CC.203
conductive part
part made of materials with a specific resistance of not more than 10 000 Qm

her
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3.CC.204
flow through turbine
turbine where the suction air is also used to cool the electric motor

3.CC.205
antistatic filter material
filter material with a surface resistance of not more than 10% Q

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

Notp—2-te-entr—A-meastrement-method-eanbe-forne—-DHN-54345-5-
4 |General requirement
Ad{ition:

4.4C.201 The requirements given in this standard apply to ea
all pccessories, such as nozzles, hoses, unless otherwise sta

ing

The type 22 machines complying with the requiremen in
ardas requiring EPL Dc. This does not imply that the/i be
EPL Da or that it should be classified in accordanc ; 0-2. The internal parts
of & type 22 machine shall comply with.all of thé requ is annex in order to meet
thel minimum safety requirements to pyoc

Any electrical accessories, used inside-the vagud eaner and in contact with combustible
dugt, that comply with EPL Da are conide% neet thesrequirement of this standard
4.GC.202 Machines of ty 2 nply st class L, class M or class H accordjing
to Annex AA. In additigr i s class L shall comply with the requiremelnts
of P2.AA.204 [upholstery 227AA.208 [speed of exhaust air], and shall|be
prgvided with a d - ahce wjth 22.AA.205. For all machines, flow-throygh
turpines are no F hiies, motors with commutators or other potential
sparking sources arg it wnle’'ss provided with explosion protection level to HPL
Da

4.gC.203 1ete ~ yres and non-metallic parts of enclosures shall meet fthe
requirements \of IEC8 or thermal endurance to heat (IEC 60079-0:2011, Subclayse
268), tHerma N (IEC 60079-0:2011, Subclause 26.9) and resistance]| to
impact (Clause i at’order

4.4C.204 (For materials used for cementing the requirements of 'materials used |for

cementing™of IEC 60079-0 shall be fulfilled additionally.

4.G ,
fulfilled addltlonally

6 Classification

6.2 Addition:

The degree of protection against harmful ingress of water to reach EPL Dc for type 22
machines of group IlIA, llIB, and lIIC shall be at least IPX4, as specified for the second

numeral of the IP code in IEC 60529.

The protection against harmful ingress of dust to reach EPL Dc for type 22 machines of

group IlIA, IlIB and llIC is checked according to IEC 60529, taking into account

the
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modifications described by the following test procedure, after carrying out the tests as
described in 4.CC.203 where applicable.

Compliance is checked by the following tests:

The vacuum cleaner is operated at rated power in the dust test chamber as specified in 13.4
of IEC 60529:1989, and is exposed to the dust atmosphere of the required concentration and
dust type.

Its

Slde the chamber is vacuumed to the cleaner as funct/ona/ vacuum air stream A/r of

ou any
separate motor cooling stream is taken from the inside of the dust test chamk

Depending on the geometry of the exhaust opening(s) of the cleaner, i exhaust|air
maly be conducted through another hose to the outside of the dust

The air pressure inside the chamber shall be held equal to t 10)} | sure, which
maly be achieved by means of an auxiliary vacuum cleaner z iy Hamber.

The vacuum cleaner is operated during 8 hours. If thé coo ; am Wecomes restricfed
by |blocked cooling air filters, resulting in tripping of temp tion devices, the fest
can be interrupted to exchange the blocked filter it r. Inspection shall show that
cleprances and creepage distances 3 the values specified| in
Clquse 29.

The test is repeated for another 8 hours

In jaddition, for type 22 ternal components with any arcing| or
sparking contacts shall be'g rotted IP

Compliance is cl@e by inspe

Alternatively to the {€st deSsribes ase machines are too big to be placed in the dust fest
chamber, all partg’s yat might create an ignition risk shall be independently
prdtected IP6X achihes of group IlIC) or respectively IP5X (for type|22
machines of gro . R) and verified to comply with IEC 60529.

Comnpliatice ed by\jnspection and tests according to IEC 60529

7 |MarkingandNnstructions

7.1 Addition:

Machines shall be marked at least with the following:

the letters Ex;

reference to this document (IEC 60335-2-69 Annex CC);

Group IlIA, 1lIB, or IlIC;

the maximum surface temperature T, marked as a temperature value in °C;
the EPL.

NOTE 201 An example for this marking may be "Ex IEC 60335-2-69 Annex CC IIIB T135°C Dc".

The equipotential bonding connector shall be marked with symbol IEC 60417-5021 (2002-10)

on

the connector or close to it.
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7.12 Addition:

In addition, the instructions shall include the substance of the following for all type 22
machines:

The dust container has to be emptied when necessary, 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. If the
machine is equipped with filters for motor cooling air, they also shall be in position and
undamaged. This is to be checked before every use;

— |Extension cords shall not be used unless verified as suitable for the hazardous area;

— |The correct rotation direction shall be ensured if necessary, to avojd b
temperatures caused by rotation in the wrong direction.

swing <and hligh

— |The user shall be aware of all relevant characteristics of the copihtistible within fthe

— |The user shall be aware of the fact that this machine is no _ or-picking up liguids
with a flash point below 55 °C.

NOTE 201 The flash point temperature may vary in different counhtries. i egulations will need tq be
taken into account.

authorities may apply. The machine is not ji sed>for dusts with ignition
energy less than 1 mJ.

anufacturer. The use of other

- ipote Qndi is provided to enable the temporary bondjing

- ificati (zone 22) is not changed with the use of type(22

In additiony the instructions shall include the substance of the following for wet or wet and dry
vaguum cleaners:

” ha I\‘F r\“ alavant ~ha nnl» rinl»inn f idae anAd eaivtiieao Of

(S9N P o
rHe—uSer—Sha BDe—awatfe Ferevait—ehRaracteAstHes—o+t ||U|unuo aHHo— T HhXToOtreS

combustible dusts with liquids for which the type 22 machine shall be used and to
determine the safety issues associated.

NOTE 204 E.g. textile fibres may auto-ignite when contaminated with certain oils.
In addition, the instructions shall include the substance of the following for vacuum cleaners:

— Type 22 vacuum cleaners are suitable for picking up combustible dust in areas requiring
EPL Dc. They are not suitable to be connected with dust-generating machines.

In addition, the instructions shall include the substance of the following for dust extractors:

— Type 22 dust extractors are suitable to be connected to dust-generating machines in areas
requiring EPL Dc.
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— Conductive machine parts, including suction hoods and conductive parts of Class Il
machines that generate dust, shall be electrostatically earthed. Electrostatic earthing can
be accomplished through the dust extractor or through a separate electrostatic earthing

means.

NOTE 205 Examples for machines that generate dust are orbital sanders, circular saws, drills.

— Type 22 dust extractors are not suitable to be used in conjunction with machines that can

produce ignition sources.

Information shall be given about additional national regulations that may apply to the

installation of data lead wiring and power sockets in areas requiring EPL Dc.

11| Heating

Ad{lition to Table 3:

NOTE 201 For parts that come into contact with combustible dust, the
ambient temperature of 40 °C.

11/8 Addition:

Th¢ maximum surface temperature on any external part ol a 22 machine shall
acgording to the 'maximum surface temperature' requi ents

sunface temperature shall not exceed ratu

manufacturer.

Th¢ maximum surface temperature o
acgording to the 'maximum surface tempe
surnface temperature shall n0t exceed 1

The temperature limits|a S ' .8y Table 3 shall be taken into account.

Compliance is c

19| Abnormal 9pe
197 Modification:
Delete No

Ad{ition:

Theé machine shall be tested until stable conditions are reached.

80079-0. The maxim|
s can be stated by

rgse' : nents of IEC 60079-0. The maxim

an

be
um
the

be
um

Addition:

19.8 Addition:

The test is repeated after interchanging two of the three-phase leads in the plug to induce
rotation in the wrong sense, if possible, and if there is no warning signal for incorrect rotation

sense.

22 Construction

22.CC.201 The suction fan shall be on the clean air side and shall be protected against

intake of particles greater than 8 mm.
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Compliance is checked by inspection and measurement.

22.CC.202 Machines shall be so constructed that dust will deposit on the machine as
minimum as possible, or that the dust deposition on the machine can be easily removed.

Compliance is checked by inspection.

22.CC.203 Outer parts of the machine, parts enclosing collected dust, nozzles and dust
conduits shall not be made from aluminium containing more than 7,5 % of magnesium and not
be coated with aluminium coating

ium havesto | be
ar-dow tensile

Nogzles made of cast aluminium containing more than 7,5 % of magpe
prdtected against impact by non-sparking metals such as bronze, mong|
strength austenitic stainless steel.

Conpliance is checked by inspection.
22/CC.204 Dust deflectors shall not be made of materials tha ¢ arks 'On impact.

Examples are non-sparking metals such as brop low tensile strength
austenitic stainless steel, or thermoplastics.

Cofnpliance is checked by inspection.
22 am of the suction unit.
Co

22 i it shall be suitably explosion protected in

acq Wique as given in the IEC 60079 series.

Co

23

23JCC. able i not within the IP54 compartment shall not be lighter than
602

Th

NOTE , Fonexternal data wiring, national regulations can apply.

CC nlianen jo nhanlend hv inannnfiny
UL SARAS LR ASA- AN RS RN B A SR~ AN A Be =8 A LR Eo) SASA 2 TA4 8 I

24 Components
Addition:
24.1 Addition:

Components that may introduce a potential ignition source should, as far as reasonably
practicable, be located outside the dust collection enclosure.
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Components located within enclosures containing collected combustible dust and which may
produce an explosion risk shall be suitable for use in areas in which explosive dust
atmospheres caused by air/dust mixtures are present continuously, for long periods or
frequently. Components in this area shall ensure the requisite level of protection, even in the
event of rare incidents relating to equipment, and are characterized by means of protection

such that either

— in the event of failure of one means of protection, at least an independent second means

provides the requisite level of protection; or

— the requisite level of protection is assured in the event of two faults occurring

H | | 4+l £ o lo
IMTUTPYTTIUTTIUY UT ©aulT ULTNTCTT.

The possible existence of excessive layers of dust shall be considered.

The air is considered to be free of combustible dust either

— |downstream of the essential filter

or

— |downstream of the first filter that allows at least S etration level on

machine (see Figure CC.2).

NOTE 201 Requirements are given in Annex AA, 22.204.
Esgential filters are not considered tg ¢ i as long as either

a) [their time constant (resistance to earth.time
b) |they are built with antistatic filter

Cofmpliance is c@e

24)JCC.201 |If filtegs
removable only 5

Compliance is

the

NSS
ter

be

24/CC.20 G S et outlets shall comply with the requirements of IEC 60079-0 and

IEC 60079-3 1%

Complianee’is checked by inspection.

25 —Suppty conmmectiomandexternmatflexible cords

25.1 Addition:

Type 22 machines shall not be supplied with detachable supply cords, unless the appliance

inlet complies with the requirements of IEC 60079-0 and IEC 60079-31.
Compliance is checked by inspection.

25.7 Replacement:
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Power supply cords for type 22 machines shall not be lighter than code designation 60245
IEC 66. The conductors shall be stranded and shall have s minimum cross-sectional area of

1,0

Thi

mm?2.

s requirement does not apply to external data wiring.

NOTE 201 For external data wiring, national regulations may apply.

Compliance is checked by inspection.

25

23—Addition-:

Int
601

Th

NO

Co

25

NO

27

27,
sh4

Co

brconnection cords for type 22 machines shall not be lighter th e deSignaf
P45 |IEC 66.

s requirement does not apply to external data wiring.

[E 201 For external data wiring, national regulations may apply.

mpliance is checked by inspection.

CC.201 The supply cord shall have a length of at lea

[E In some countries other limits regarding
Provision for earthing

CC.201 An additional e
Il be provided in accorq

mpliance is checkeq

Resistance

posal bags)

mpliance is tested as follows:

ion

tor

bee

ply
per

Th

ol : : | Lo g . Il : Ll ] g
> TONnOwITTY fcaf IS IlUt carricu uuf UIT TTiaCrInrecs TXCIUSIVETY llltUIlUUU tU MPICA Upg wouu u

st,

having a maximum rated power of 1 200 W and with the volume of the dust container not
exceeding 50 dm3.

Non-metallic parts covering but not supporting the collected combustible dust are subjected
to the glow-wire test according to IEC 60695-2-11, the test being made at a temperature of
550 °C.

Non-metallic parts supporting the collected combustible dust shall have a glow-wire
flammability index of at least 850 °C according to IEC 60695-2-12, the test sample being no
thicker than the relevant part and are subjected to the glow-wire test according to
IEC 60695-2-11, the test being made at a temperature of 750 °C. Parts that withstand the
glow-wire test of IEC 60695-2-11, but which, during the test, produce a flame that persists for

lon

ger than 2 s, are subjected to the needle-flame test of Annex E.
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The needle-flame test is not carried out on parts which are made of material classified as V-0
or V-1 according to IEC 60695-11-10, provided that the test sample was not thicker than the
relevant part.

30.CC.201 Type 22 machines shall not create any ignition source.

All conductive parts that are in contact with combustible dust shall be electrostatically
earthed.

th

The
par

Compliance is checked as follows:

The electrostatic earthing is measured with minimum 1008 ) ith olectrode surface
nof exceeding 20 cm?. The electrode is applied with g

W
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Covering

l Supporting
e \

Figure CC.1 — Non-metallic parts enclosing collecte

To the
suction unit

<&

let Inlet
F1 is at leastan L class filter and it is F1 is at least an L class filter.
thevessentiglfilter, too. F2 is the essential filter.

Free of combustible dust

IEC

Figure CC.2 — Areas considered free of combustible dust


https://iecnorm.com/api/?name=db97bd9a2e8a249a6af89d28c4788828

- 68 - IEC 60335-2-69:2016 © IEC 2016

Annex DD
(normative)

Particular requirements for vacuum cleaners
for use in ESD protected areas

The following modifications to this part 2 are applicable to vacuum cleaners for use in ESD
protected areas.

NO
par

1
Re

Th
ba
for

3

3.0

typ
vaq

3.0

elelctrostatic earthing

cof
3.0

co
paf

4
Ad

Ty
An

[E In this annex, subclauses and notes that are numbered starting from 201 are additional to those in
2.

Scope

blacement of the first paragraph:

s standard deals with the safety of electrical motor-op sdm cleaners, includ
tk-pack vacuum cleaners, for wet suction, dry syetion ;
commercial use with or without attachments in

Terms and definitions

D.201
e ESD vacuum cleaner

D.202

D.203
nductive part
ts made of

Hition:

be ESD vacuum cleaners shall comply with dust class L, class M or class H according
nex AA.

this

ing
ed

to

6

6.1

Classification

Addition:

Type ESD vacuum cleaners shall be class I.

6.2 Addition:

Type ESD vacuum cleaners shall be at least IP54 according to IEC 60529.

The test is carried out with air moving fans working.
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Compliance is checked by inspection and by the relevant tests.

7 Marking and instructions

7.1 Addition:

Type ESD vacuum cleaners shall be clearly and permanently marked with the following

symbol or symbol IEC 60417-5134 (2003-04):

accessories mpa , discharges.

7.12 Addition:

In jaddition, the instructions shall include subst of the following for all type E
va¢uum cleaners:

— |Extension cords shpa .

— |Type ESD vagwu s uitgble to pick up dusts or liquids of high explosfon
risk, nor mixof ombustible dust with liquids.

ies” approved for Type ESD use. The use of ot

her

NOTE N&tionahteguidtteds may contain requirements for the installation of data lead wiring and power sockefs in

EPAs.

22| Constructio

22DD:201 Machines shall be so constructed that a minimum of dust will deposit in or on

makchine

the

22.DD.202 Type ESD vacuum cleaners shall not generate or keep electrostatic charge. All

conductive parts shall be electrostatically earthed.

The requirement for electrostatic earthing does not apply to small conductive parts, when

their time constant (resistance to earth times capacity) is below 0,02 s.

Compliance is checked as follows.

The electrostatic earthing is measured with 100 V DC, with an electrode surface not

exceeding 20 cm?. The electrode is applied with a force of 10 N + 2 N.
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22.DD.203 The surface resistance of chargeable shell parts and accessories shall not
exceed 109 Q.

Compliance is checked as follows.

The surface resistance is measured between 2 parallel electrodes, each 100 mm long, in a
distance of 10 mm to each other, making contact to the measuring surface. The applied
voltage shall be 500 V + 10 V. The measurement shall be done on standard conditions
(23 °C £ 2 °C; 50 % + 5 % air humidity).

24| Components

2411 Addition:

Components located within enclosures shall be suitable for EPA’s.
Conpliance is checked by inspection.

24IDD.201 Cooling air filters which are needed to
spgcified in this Annex DD shall be removable only

e\ corpliant with 6.2 as

Conpliance is checked by inspection.

30| Resistance to heat and fire
30J2 Addition:

Noh-metallic parts sur

9,

be electrically conductive.
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EE.

Annex EE
(informative)

Emission of acoustical noise

1 Noise reduction

ach

noise emission values in relation to other machines of the same type

acg

Th

EE.

EE
Th

clelaners is determined in accordance

d)

NO
calg
surt

|eved by applymg measures at source to control noise, see for example ISO/TR 1168
The success of the applied noise reduction measures is assessed on theasjs of the\act

aparable n

ustical technical data.

b major sound sources of vacuum cleaners are: motors and faks.

2 Noise test code

2.1 Emission sound pressure level determination

b emission sound pressure level for all vacy \gsbjxc pt for back-pack vacu

vith the measurement distance d =

ent

Th in
acq m
+ 0, on
the the
operator. The microp

EE

Th If a
sui in
Fig ne

col

EE

flgurat|ons eSO 7.44.

2.3 “Operating and mounting conditions

Th

e “operating condition shall be identical for the determination for both sound power and

em

ission sound pressure level at the specified positions.

In addition to normal operation in accordance with 3.1.9, the following requirements for
different types of vacuum cleaners shall be taken into account. The measurement time shall

be

EE

at least 15 s.

.2.3.1 Canister vacuum cleaners

The vacuum cleaner shall be installed on the reflecting plane.

Immediately before each series of measurements, the machine shall be operated for at least
10 min; battery powered machines shall be operated for at least 2 min, starting with a fully
charged battery. The noise emission of the non-motorised suction nozzle shall be excluded
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from measurement so that it does not interfere with the measurement result, e.g. by placing
the nozzle outside of the measurement area.

NOTE 201 Figures are not considered to be necessary for canister vacuum cleaners without motorized
cleaning head. Figures EE.1 and EE.2 show the motorized cleaning head as well as the upright vacuum cleaners
according to EE.2.3.2.

EE.2.3.2 Upright vacuum cleaners and motorized cleaning heads

Before starting the measurement procedure, the cleaning head shall be adjusted correctly in
accordance with the manufacturer’s instructions for cleaning carpets.

If the cleaning head is equipped with a device to put out brushes or other retractable parts|for
clepning carpets, the cleaning head shall be adjusted so that the bristleg of rotating<brushes
or pther retractable parts go beyond the theoretical supporting plane of i on
a hlard floor from (Zig’z) mm or, if not possible, from at least 2 mm.

All|parts intended for hard floor treatment only shall be re C ight
vaguum cleaners, crevice nozzles or similar accessories, if7appli [ nto
acg¢ount.

The upright vacuum cleaner shall be fixed directly on
cafpet (according to IEC 60312-1) of a size 2 m Lf
thel measurement is done in a reverberati ) alled test room, a minimum
clelarance of 1 m between any part oktheypa menis and the nearest wall shall
be| observed. The vacuum i ith
Figures EE.1 or EE.2.

The¢ hose and connecting t g dles g9f hand-supported and upright vacuum
clepners shall be resilient S ed’in normal position of use (middle of the
handles at (80 + 5) c if p i ct
with the carpet.

If Necessary, the c;

Sotnd radiation dye 10 po

The test sarpet is i ble
influencé c ) ard
reflecting plane or
hand-walled room shalN not be taken into account.

EE|2.3.3%Back-pack vacuum cleaners

Beforesstarting the measurement procedure, the nozzle intended for cleaning carpets shalllbe

adjusted correctly in accordance with the manufacturer’s instructions for cleaning carpets.

If the nozzle is equipped with a device to put out brushes or other retractable parts for
cleaning carpets, the nozzle shall be adjusted so that the bristles or other retractable parts go

beyond the theoretical supporting plane of the nozzle on a hard floor from (2i8'2) mm or, if
not possible, from at least 2 mm.

All parts intended for hard floor treatment only shall be removed or retracted. Crevice nozzles
or similar accessories, if applicable, shall not be taken into account.
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The back-pack vacuum cleaner shall be carried by an operator. The operator shall stand
upright and look straight ahead. The operator shall be 1,75 m + 0,05 m tall. The harness of
the back-pack vacuum cleaner shall be adjusted to the size of the operator.

The handle is held by the operator in the right hand in 0,80 m height with inclination of 45 ° to
the floor and the suction nozzle is placed with no pressure on the Wilton carpet (according to
IEC 60312-1) of a size 2 m x 1 m, placed on the floor of the test room. The vacuum cleaner
and the operator shall be positioned in accordance with Figure EE.3.

If the measurement is done in a reverberation test room or a hard-walled test room, a
minimum clearance of 1 m between any part of the machine or attachments and the nearnest
wall shall be observed.

Solind radiation due to possible vibrations of the standard test carpet

The test carpet is considered to be a part of the machine tg ible
influence on the acoustical characteristics of the test enviro \ ard
reflecting plane, or on the absorption (reverberation time).of \the revgrbt or
haild-walled room shall not be taken into account.

EE|2.3.4 Centrally-sited vacuum cleaners

The airflow through the machine shall b ing

to the rated power.

WHen carrying out free field measureme 1 ne may be operated with the mounting
side on the reflecting floor. A suction| ho 3 , i ing
sugtion noise. Carpets are not required)

EE|2.4 Measuremenitwuncertaintje

A s$tandard devi ) LR , the
A-weighted emissjop’ sov yccording to ISO 11203 and the A-weighted sodind
power level determiné ingeto

EE[2.5

The¢ information to be-recorded covers all of the technical requirements of this noise fest
code. A4 ayviation it is
based are™tao_bey

EE|2.6 Information'to be reported

The information to be included in the test report is at least that which the manufactdrer
requires for a noise emission declaration or the user requires to verify the declared values.

EE.2.7 Declaration and verification of noise emission values

The declaration of the emission sound pressure level shall be made as a dual-number noise
emission declaration according to ISO 4871, where it exceeds 70 dB(A). Where the emission
sound pressure level does not exceed 70 dB(A), this fact may be stated in place of the
emission value and uncertainty, e.g. by declaring LpA <70 dB(A).

It shall declare the noise emission value L,, and separately the respective uncertainty K.

The sound power level shall be given as a dual-number noise emission declaration according
to ISO 4871, where the emission sound pressure level exceeds 80 dB(A).
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It shall declare the noise emission value Ly, and separately the respective uncertainty Kya.

NOTE KpA and Ky, are expected to be 2 dB.

The noise declaration shall state that the noise emission values have been obtained
according to this noise test code. If this statement is not applicable, the noise declaration
shall indicate clearly what the deviations from this standard, and from the basic standards,
are.

If undertaken, verification shall be conducted according to ISO 4871 by using the same
m Ilt;lly, ;Ilota::at;ull GII\‘.Al U'Jclat;lls \;Ulld;t;ullo do thUOU UDUd fUI thU ;Il;t;a: dctcllll;llat;ul Of

thel noise emission values.

@%
S
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Dimensions in millimetres

Pile direction

Hose

500
+10

2p

I ANE =6

500
]
N
I
S —
I+
%

wil2 L

|
1000 CQ\\‘ 1000

IEC

a) Machine with cleaning head
onnected by hose and connecting tube (top view)
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Pile direction

Machine

Connecting tube

IEC 60335-2-69:2016 © IEC 2016

Dimensions in millimetres

< Motorized cleaning
head/nozzle

800 £50

ength of the machine
height of the machine

b) Machine with cleaning head

IgC
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Dimensions in millimetres

Pile direction

S |

o

w

Q

= T — — ——
X

o

o

w

1 000
EC
Key
I = length of the ma
& h el g head connected directly (top view)
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Dimensions in millimetres

Pile direction Handle

Machine

800°£50

Motorized cleaning
head/nozzle

IEC

| = length of the machine

b) Machine with clea o
ition’of\u

Dimensions in millimefres

all
[
E

* Y IEC

Key
b = width of machine including nozzle

a) Back-pack vacuum cleaners (top view)
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Dimensions in millimetres
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Annex FF
(informative)

Emission of vibration

.1 Reduction of vibration

ratlons produced by the machlne are reduced to the Iowest Ievel taklng account

nsmitted to the upper limbs of the operator to the lowest level thé

2 Information on vibration emission

b instructions for hand-held and walk-behind mga 3 efd parts of ot
chines shall give the following information:

ap < 2,5 m/s?;

the uncertainty surrou

signifi

this

handles shall be designed and constructed in such a way as e the vibratipns

her

in
ed
the

ing

Dse
ich

nt,
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ers



https://iecnorm.com/api/?name=db97bd9a2e8a249a6af89d28c4788828

IEC 60335-2-69:2016 © IEC 2016 - 81—

Annex GG
(normative)

Particular requirements for mobile wet vacuum cleaners
for rescue and firefighting services (MWF)

The following modifications to the relevant clauses in this part 2 are applicable to mobile wet

vacuum cleaners for rescue and firefighting services.

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

pari 2.
1 |Scope
Replacement of the first paragraph:

This standard deals with the safety of electrical motor-
sugtion or wet and dry suction, for picking up dust i
intended to be used by rescue and firefighting servicg

Replacement of the second paragraph:

They are not equipped with a traction drive. et systems are covered:

— | mains powered motors up to a rated v ¥ for single-phase appliances.

3 |Terms and definitio

GG.3.201
poftable residu
PRICD

a fgortable mechani
nofmal service c§
attains a givep

Notp 1 to entry

[SOURCE: £
defined and theMpte ty entry has been changed]

6 |Classification

this

vet

Her
ent

6.1 Replacement:

MWF vacuum cleaners shall be of class | with respect to the protection against contact with

live parts.

Compliance is checked by inspection and by the relevant tests.

7 Marking and instructions
7.1 Addition:

The model or type reference marked on the machine shall include the letters MWF.
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MWF vacuum cleaners shall be marked in addition with the symbol according to Figure GG.1
and the symbol according to Figure GG.2.

7.12 Addition:

In addition, the instructions shall include the substance of the following for all MWF vacuum
cleaners:

WARNING - Flammable fluids and their emulsions or mixtures can only be picked up
when their flash-point is 55 °C or higher. If the flash-point is lower (e.g. gasoline),
precaudtions are necessary 10 avold riSK 01 explosion.

— |WARNING — Do not use to pick up flammable or combustible liquids, suc
use in areas where they may be present.

as gasoline| or

— | before use, operators shall be provided with information regardirg the (applicable PRCD
system;

NOTE 201 The SPE-PRCD according to 24.201 may not work in combinati
If the MWF vacuum cleaner is equipped without any PRCD, the op¢
protection before using the MWF vacuum cleaner.

In pddition, the instructions shall includ
MWF vacuum cleaners which are equipp

— |WARNING - The MWF nacuum cleg : put

19
1911

Replace the first sente

20

20/GG.201.~“MWF vacuum cleaners shall be equipped with adequate devices to lift or cgrry
thgl machine safely. They shall be designed in such a way that they can be used while
wepring personal protective equipment (PPE) in accordance with ISO 15383.

Compliance is checked by inspection.

22 Construction

22.GG.201 The MWF vacuum cleaner shall be equipped with a pump for a continuous
disposal of the sucked up liquid. It shall be possible that suction unit and pump operate at the
same time. The machine shall be equipped with a fluid shut-off device to prevent overfilling.
There shall be no interference between this fluid shut-off device, the containment and any
water level sensing control.

NOTE Examples of water level sensing controls are float switches and level sensors containing moving parts.
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Compliance is checked by inspection and measurement.

22.GG.202 The MWF vacuum cleaner shall be capable to dispose a liquid stream of
50 I/min minimum when connected to a hose of 15 m length and 42 mm internal diameter, with
the hose outlet positioned at a height of 2,5 m above ground level of the vacuum cleaner.

NOTE Such a hose is e.g. C-42-15-K in accordance with DIN 14811.

The MWF vacuum cleaner shall be capable to suck up a liquid volume of 35 | without
disposal of the liquid and without overflow.

Compliance is checked by inspection and measurement.

22/GG.203 This document does not contain any requirements for inle autleRkConnection
couplings.

NOTE For inlet and outlet connection couplings, national regulations apply. At we eficialMo agree on|the
des|gn at the time of ordering between purchaser and the manufacturer mafufacturer’s authorfzed
repfesentative.

Compliance is checked by inspection.

22/GG.204 The MWF vacuum cleaner shaII b eu|p f ebris filtration system to
av@id impairing the pump system by co [ % shall be easy to clean.

Compliance is checked by inspection.

22]/GG.205 The MWF vacuum clean with accessories as follows:

NOTE To enabling’thesstarage of\the)tubpe inNthe box as described below it is of advantage to be designed as

Compliance s che

22/GG.20 3 vaguum cleaner shall be equipped with a PRCD in accordance with
IEQ 61540 eitherincorpofated into the plug or mounted at a distance of less than 250 mm
from the plug.

The MWF vacuum cleaner may be equipped alternatively with a Switched Protective Earth —
Poftable Residual Current DeV|ce (SPE-PRCD) in accordance with IEC 62335, in case thi$ is

I-I\:
T

re uwcrl hyy +hn r\nd I

oY cH

NOTE 1 Both the PRCD and the SPE-PRCD are acceptable with regard to safety requirements while the
SPE-PRCD may cause problems when used in combination with a mobile power generator.

The MWF vacuum cleaner may be equipped alternatively without any PRCD in case this is
required by the end-user explicitly and if it is ensured that the MWF vacuum cleaner is
connected by a separate PRCD or by a mobile power generator, where equal safety functions
are included. In this case, the operator is responsible for the safe operation of the appliance.

NOTE 2 Attention is drawn to the fact that in many countries additional requirements on the safe use of the
equipment covered may be specified by the national firefighting and rescue service authorities, the national
authorities responsible for the protection of labour, and similar authorities.

NOTE 3 Attention is drawn to the fact that in many countries, special national conditions might be necessary with
regard to application of PRCDs or mobile power generators.
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Compliance is checked by inspection, including one of the alternative PRCDs.

24 Components
24.2 Delete the first dashed item.

24.GG.201 The pump shall comply with IEC 60335-2-41, except for the following
subclauses:

v i Il | £l | AN ] AN
—(Stppry-coras et witn—a prug7;

|
N

5
5.7 1 paragraph, last sentence (types of supply cords),

|
N

— |25.8 (conductors of supply cords).

25| Supply connection and external flexible cords
Adtition:

2516 Add the following note after first sentence:

NOTE Attention is drawn to the fact that in many countries special i vith
regqrd to the supply connections.

2517 Replacement:

rds

uum cleaner shall not be impaired when sucking up fuel oil water
em

Compliancé is checked by the test of GG.22.202.
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OK

Figure GG.2 — Warning label for flammable or combustible liquids

IEC
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IEG 60079-14, Explosive atmospheres — Part 14: Electrical installation$, de 2 fon and
erdction
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equiipment

ISQ 5349-1, Mechanical vibration — Measurement and evaluati
trahsmitted vibration — Part 1: General requirements
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solynd power Ievelz\\/

ISP 11428, Ergonom r gsignals — General requirements, design and testing

ISQ/TR 116881, Acov mmended practice for the design of low-noise machingery
ISO 15 gloves for fire-fighters — Laboratory test methods and performanmce

DIN 14841,/ Feueriéschschlduche — Druckschlduche und Einbdnde fiir Pumpen dnd
Felierwehrfahrzeuge (EN: Fire-Fighting Hoses — Non-Percolating Layflat Delivery Hoses and
HokelAssemblies for Pumps and Vehicles)

DIN 49443, Zweipoliger Stecker mit Schutzkontakt — DC: 10 A 250 V; AC: 16 A 250 V
Druckwasserdicht (EN: Watertight Two-pole plug with earthing contacts — DC: 10 A 250 V;
AC: 16 A 250V

DIN 54345-5, Testing of textiles; electrostatic behaviour; determination of electrical resistance
of strips of textile fabrics

EC Directive 79/831/EEC, Council Directive of 18 September 1979 amending for the sixth
time Directive 67/548/EEC on the approximation of the laws, regulations and administrative
provisions relating to the classification, packaging and labelling of dangerous substances
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTRODQMESTIQUES ET ANALOGUES -
SECURITE -

Partie 2-69: Exigences particuliéres pour
les aspirateurs fonctionnant en présence d'eau ou a sec,
y compris les brosses motorisées, a usage commercial

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organl atio ¢ alisation
composée de I'ensemble des comités électrotechniques nationaux (Comjté ia . L'IEC a pour
bbjet de favoriser la coopération internationale pour toutes les questions\de norma s’les domaines
He I'électricité et de I'électronique. A cet effet, I'lEC — entre/autre stivi publie des Normes

nternationales, des Spécifications techniques, des Rapports techni secificatjons accessibleq au
public (PAS) et des Guides (ci-aprés dénommés "Publication( "). beyr élaboration est confiée aldes
comités d'études, aux travaux desquels tout Comité nationgt inté le’ sujeX traité peut participer. |Les
brganisations internationales, gouvernementales et non gouverfiementa liaison avec I'lEC, participent

Pgalement aux travaux. L'IEC collabore étroitement avee-|'Qrgani tizn Internatiorfale de Normalisation (1$0),

g hniwles représentent, dans la megure
du possmle un accord mternatlonal sur le Suje s etydiés\étantf\donné Que les Comités nationaux de IEC

3) Les Publications de 'lEC se présentent sous I3 mandations internationales et sont agréées

comme telles par les Comités nat|onaux de os efforts raisonnables sont entrepris afin que IJEC

5'assure de I'exactitude du & blications; I'lEC ne peut pas étre tenue responsablg de
'‘éventuelle mauvaise utilisation o ite par un quelconque utilisateur final

4) Pans le but d'encouragg iformite i i omités nationaux de I'lEC s'engagent, dans toutf la

mesure possmle a appljquex de fa ublications de I'lEC dans leurs publications nationgles

5) L’IEC elle-méme né it\d atior de conformité. Des organismes de certification indépendants
fournissent des se 5 i e\cohformité et, dans certains secteurs, accédent aux marques| de
conformité de I'lEC. d'aucun des services effectués par les organismes de certification
ndépendants.

7) Aucune/ e ili itve i ée a I’ , a ses administrateurs, employés, auxiliaires| ou
mandataires COmpr{s ses\experts particuliers et les membres de ses comités d'études et des Comités
s ut préjudice causé en cas de dommages corporels et matériels, ou de tout aptre
Hommage de-guelque Rature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
He justice) et'les™dépepses découlant de la publication ou de I'utilisation de cette Publication de I'lEC oy de
oute autre Publicatiorf de I'lEC, ou au crédit qui lui est accordé.

8) |L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicatfons
Féférencées est obligatoire pour une application correcte de la présente publication.

9) atteontion—est—attirée—surle—fait que certains—des—Sldments—de—la prc’\ennfa Publication do UIEC panunnf faire

I'objet de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 60335-2-69 a été établie par le sous-comité 61J: Appareils de
nettoyage a moteur électrique pour usage commercial, du comité d'études 61 de I'lEC:
Sécurité des appareils électrodomestiques et analogues.

Cette cinquiéme édition annule et remplace la quatriéme édition parue en 2012. Elle constitue
une révision technique.

Les principales modifications de cette édition, par rapport a la quatrieme édition de
I'lEC 60335-2-69, sont les suivantes (les modifications mineures ne sont pas mentionnées):
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le domaine d'application a été révisé sur le plan rédactionnel afin d'éviter toute
incompréhension;

les termes et définitions ont été révisés conformément a la révision des exigences;

la norme a été révisée de maniére générale et mise a jour concernant I'état de I'art, dans
la mesure du nécessaire, en particulier quelques modifications ont été apportées aux
Articles 15, 22 et 25;

la norme a été alignée avec I'amendment le plus récent de I'lEC 60335-1:2010+A1:2013;
I'Annexe AA a été révisée et restructurée;

|'I\nnava CC o At ra\noaa
oo e+ S

Le

Le

\~a~n

des additions générales pour les aspiraterus avec des fonctions de soufflage .ont
introduites;

une nouvelle Annexe GG ‘Exigences particulieres relatives ay
fonctionnant en présence d'eau pour les services de sauvets
I'incendie (MWF) a été ajoutée.

texte de cette norme est issu des documents suivants:

FDIS RaMON
61J/637/FDIS /1J/646ND

s donhe te information sur le vote aypnt

Ceite publication a été rédigée selon | C, Partie 2

La|présente partie 2 doit « illsée~conjoi gvec la derniére édition de I'lEC 6033p-1
et pes amendements. : s& de la cinquieme édition (2010) de cegtte
nofme.

NOTE 1 L'expressrti

La|présente partiea? : \ [ i ' -1|de
fagon a transfo les
aspirateurs foncti G gsence d'eau ou a sec, y compris les brosses motoriséeg, a
usage comm

Lofsqu'u lgdit
paragraphe s'appliqgue, pour autant qu'il soit raisonnable. Lorsque la présente Norme indique
"addition", mod| i " ou "remplacement", le texte correspondant de la Partie 1 doit étre

adapté en.conséquence.

NO

[E°2" ,Le systéme de numérotation suivant est utilisé:

[es paragraphes, tableaux et figures numeroies a partir de 1071 viennent en supplément de ceux de la Partie 1;

notes: a I’exception de celles qui sont dans un nouveau paragraphe ou de celles qui concernent des notes de
la Partie 1, les notes sont numérotées a partir de 101, y compris celles des articles ou paragraphes qui sont
modifiés ou remplacés;

les annexes suplémentaires sont appelées AA, BB, etc.

NOTE 3 Les caracteres d'imprimerie suivants sont employés:

exigences: caractéres romains;

spécifications d'essai: caracteres italiques;

notes: petits caractéres romains.

NOTE 4 L'attention des Comités Nationaux est attirée sur le fait que les fabricants d'appareils et les organismes
d'essai peuvent avoir besoin d'une période transitoire apres la publication d'une nouvelle publication IEC, ou d'une
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publication amendée ou révisée, pour fabriquer des produits conformes aux nouvelles exigences et pour adapter
leurs équipements aux nouveaux essais ou aux essais révisés.

Le comité recommande que le contenu de cette publication soit entériné au niveau national au plus t6t 12 mois et
au plus tard 36 mois aprés la date de publication.

Les différences ci-dessous existent dans les pays indiqués ci-apres.

— 22.207: Un générateur portable conforme a la norme DIN 14685 (Allemagne) est exigé

— 25.6: Une prise de sécurité conforme a la norme DIN 49443 est exigée (Allemagne)

Les mots en gras sont définis a I'Article 3. Si une définition concerne un adjectif, ce dernier et le nom qui lui est
asspcTresont egarement presentes en gras.

Ung liste de toutes les parties de la série IEC 60335, publiées sous le titregénéral: Appareils
électrodomestiques et analogues — Sécurité, peut étre consultée sur le site Web de-I'l[EC.

Le [comité a décidé que le contenu de cette publication ne sera pa§ modifié \avant laxdate|de
stapilité indiquée sur le site web de I'lEC sous "http://webstore.ie donng¢es
relatives a la publication recherchée. A cette date, la publicatio

* |reconduite,
* |supprimée,
* |remplacée par une édition révisée, ou

« |amendée. G

IMPORTANT - Le logo "colour insi qui seNrouve'sur la page de couverture de cette
pupblication indique qu'elle contient\des leuxs qui“sont considérées comme utiles a
une bonne compréhensjon de sonconte Les utilisateurs devraient, par conséquent,
imprimer cette publicati ihante couleur.



https://iecnorm.com/api/?name=db97bd9a2e8a249a6af89d28c4788828

IEC 60335-2-69:2016 © IEC 2016 -93 -

INTRODUCTION

Il a été considéré en établissant la présente Norme internationale que l'exécution de ses
dispositions était confiee a des personnes expérimentées et ayant une qualification
appropriée.

Cette norme reconnait le niveau de protection internationalement accepté contre les dangers
électriques, mécaniques, thermiques, liés au feu et au rayonnement des appareils lorsqu'ils
fonctionnent comme en usage normal en tenant compte des instructions du fabricant. Elle
couvre également les situations anormales pouvant étre attendues dans la pratique et prend

en|considération la maniere dont les phénomenes électromagnétiques peuvent affecten la
ségurité de fonctionnement des appareils.

Cefte norme tient compte autant que possible des exigences de I a
gafantir la compatibilité avec les régles d'installation quand I'appar au
d'ajimentation. Cependant, des régles nationales d'installation peuve

Si lun appareil compris dans le domaine d'application ) norme compqrte
également des fonctions qw sont couvertes par une autre ar' 2 dv 0335, la partie 2
cofl 2 Fst
rai ise
enfc

Si ir€s pour couvrir les dangers

NO

nécp

Ce
suf

pas

aut

NOTE 2 Les norm iZON enex colvrant un danger ne sont pas applicables puisqu'elles ont|été
prises en considération e ¢ é exigences générales et particuliéres pour la série de norfnes
IEC|60335. Par exemple igerices de température de surface pour de nombreux appareils, |[des
nor 18R32-1 pgdur les surfaces chaudes, ne sont pas applicables en plus d¢ la
Parti

Un| apparei isfai tekte de la présente norme ne sera pas nécessairement jlige
comme Fai 3 incipes de sécurité de la norme si, lorsqu'il est examiné et souis
aux essais, > il présente d'autres caractéristiques qui compromettent le niveau|de
séguri i i

Un| appareil utilisant des matériaux ou présentant des modes de construction différents|de
ceyx{décrits dans les exigences de cette norme peut étre examiné et soumis a essai|en
fonlction de I'objectif visé par ces exigences et, s'il est jugé pratiquement équivalent, il pleut

étre estimé comme satisfaisant a la norme.


https://iecnorm.com/api/?name=db97bd9a2e8a249a6af89d28c4788828

-94 - IEC 60335-2-69:2016 © IEC 2016

APPAREILS ELECTRODQMEST[QUES ET ANALOGUES -
SECURITE -

Partie 2-69: Exigences particuliéres pour
les aspirateurs fonctionnant en présence d'eau ou a sec,
y compris les brosses motorisées, a usage commercial

1 | Domaine d'application

L'article de la Partie 1 est remplacé par I'article suivant.

La|présente partie de I'lEC 60335 traite de la sécurité des aspir
compris les aspirateurs dorsaux et les extracteurs de poussié
aspiration a sec, ou aspiration d'eau et a sec, destinés a u

en fintérieur avec ou sans accessoires. lls peuvent étre fodtnis

ou |de gonflage.

Ell¢ traite également de la sécurité des aspi a
I'exception de l'installation du systéme,

NOTE 101 L'attention est attirée sur le fait que\les exige ute
séclirité des aspirateurs a unité centrale d’ hais
nécpssitent d'étre prises en compte.

NO ien

que

Ce
d'a

équipés d'un dispositif de transmission. Les systemes

- i s ecteur avec une tension assignée maximale de 250 V pour |les

La| présente norme s'applique en outre aux machines manipulant de la poussigre
dangetreuse, telle que de I'amiante.

NOTE 103 Des exigences supplémentaires concernant les machines manipulant de la poussiére dangereuse
sont indiquées a I'Annexe AA. L'attention est attirée sur le fait que dans de nombreux pays, des exigences
supplémentaires relatives aux substances dangereuses pourraient s'appliquer.

NOTE 104 Les substances radioactives ne sont pas couvertes par la définition de poussiére dangereuse pour
les besoins de la présente norme.

La présente norme ne s'applique pas

— aux aspirateurs et aux appareils de nettoyage a aspiration d'eau a usage domestique
(IEC 60335-2-2);

— aux machines de traitement des sols & usage commercial (IEC 60335-2-67,
IEC 60335-2-72);
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NO
en

NO

combustible en zone 22 sont données a I'Annexe CC.

NO
al
nati
nati

2

Ad

IEC
for

IEQ
pa
IEQ

ovg

1S
Int

1S(
grg

aux machines de nettoyage par pulvérisation et aspiration a usage commercial
(IEC 60335-2-68);

aux souffleurs, aspirateurs et aspiro-souffleurs portatifs pour le jardin, alimentés par le
secteur (IEC 60335-2-100);

aux outils électroportatifs a moteur et portables (série IEC 60745, série IEC 61029, série
IEC 62841);

aux appareils destinés a des usages médicaux (IEC 60601-1);

aux machines destinées a étre utilisées dans des environnements corrosifs;

onsidération les réglementations nationales.

[E 106 Des exigences supplémentaires pour les aspirateurs destip€s ere

ves

nes

Dd's

les

Portable residual current devices without inteqral
old and similar use (PRCDs)

D 6344-2, )JAbrasifs appliqués — Granulométrie — Partie 2: Détermination de la distribufion
nulométrique des macrograins P12 a P220

I1Sd

danger at)ditifs

, oo . . . . . . . de

ISO 11428, Ergonomie — Signaux visuels de danger — Exigences générales, conception et
essais

3

Termes et définitions

L'article de la Partie 1 est applicable avec les exceptions suivantes.
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3.1.9 Remplacement:

fonctionnement normal

conditions dans lesquelles la machine fonctionne en utilisation normale, obtenues a la
puissance suivante P,, du moteur d'aspirateur:

P, =05 (P;+P)

ou

P est la puissance absorbée, en watts, aprés 3 min de fonctionnement avec le suceur et
le tuyau donnant la puissance la plus élevée;

P, est la puissance absorbée, en watts, lorsque la machine fonctionne depuis 20.s;~ayec
le suceur obturé, immédiatement aprés les 3 min de fonctionnement™avec {e-sucgur
ouvert. Toute soupape ou dispositif analogue assurant la circulaij airqui refraidit

P; gt P; sont mesurées avec la tension d'alimentation réglée a Ig 3 : a yne
tenlsion égale a la valeur moyenne de la plage de tensions a§signées.5j ifféyence entre
les| limites de la plage de tensions assignées n'est pa i eur

molyenne de la plage. Si la différence entre les limites d
dépasse 10 % de la valeur moyenne, les essais sont i
rédlée a la limite supérieure de la plage.

sions assignég¢es
fon d'alimentation

Lons des mesures, la machine est équipée d'uy iere_et d'un filtre propres ef le
régipient d'eau, le cas échéant, est vige. Si lama e’a étre utilisée uniquement
avec un tuyau, les suceurs amovibl le tuyau est maintenu droit. Si la
malchine est fournie avec un tuyau >ire” optionnel, elle est mise |en
fonlctionnement sans le tuyau.

Les éventuels dispositifs § € ique is €n fonctionnement, sans toutefois gtre

en|contact avec le sol oWk tout pris les éléments utilisés pour obtyrer
I'entrée d'air.

La|charge normatenesiné ) I8 * enne P, pour le dispositif d'agitation électrigue
(une brosse motorisée S S st\définie comme suit:

Bre
ant

de
déterminer la valeur Py, c'est-a-dire sans restriction du flux d'air, et les mesures spnt
effectuées aprés 3 min de fonctionnement;

— |ledispositif est réglé en fonction de la hauteur des poils du tapis;

— le dispositif d'agitation doit étre déplacé lentement sur le tapis afin de ne pas endommager
ce dernier.

Les pompes d'évacuation de l'eau souillée, le cas échéant, sont mises en fonctionnement
comme suit.

La pompe fournit un débit d'eau continu, sans tuyau d'évacuation d'eau souillée fixé a la
sortie de I'eau souillée de la machine a moins que le tuyau d'évacuation ne soit fixé de fagon
permanente a la machine. Le moteur d'aspiration fonctionne pendant I'essai, a moins que la
machine ne soit munie d'un dispositif de verrouillage empéchant le fonctionnement simultané
des deux moteurs.

Les machines équipées d'une fonction de gonflage sont également mises en fonctionnement
équipées du tuyau tel que décrit dans les instructions d'utilisation. Le tuyau est placé en ligne
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droite a distance de la machine. Les commandes de puissance sont réglées a la puissance la
plus élevée.

Les machines équipées d'une fonction de soufflage sont également mises en fonctionnement
équipées des deux tuyaux ou tel que décrit dans les instructions d'utilisation. Les deux tuyaux
sont placés en ligne droite a distance de la machine. Les commandes de puissance sont
réglées a la puissance la plus élevée. Le tuyau de soufflage n'est équipé d'aucun accessoire
(les suceurs, par exemple).

3.101

aspirateur dont la source d'énergie et le collecteur sont destinés i t de

3.103

dispositif de nettoyage portatif ou a guidage manue 'un
motteur électrique intégré

Notg 1 a l'article: La téte de nettoyage principa de

netioyage a moteur.

3.104

poussiére dangereuse
polissiére non radioactive
en|contact avec la peau

est

Not
lesq
irrit
org

our
ou
Cro-

Not ont

spé

31
po
paiti
SUuS
ou
prgssion et'tempéra

en
ler
de
sfe normales

Note 1/a‘larticle: Cela comprend la poussiére et les grains tels que définis dans I'ISO 4225.

NoteZ a Tarticle: Le terme "particules Solldes est destine a designer Ies particules en phase solide et non en
phase gazeuse ou liquide, mais n'exclut pas les particules creuses.

[SOURCE: IEC 60050-426:2008, 426-02-18]

3.106

atmospheére explosive de poussiére

mélange avec l'air, sous conditions atmosphériques, de substances inflammables sous forme
de poussiéres, ou de fibres qui aprés inflammation permet une propagation autoentretenue

Note 1 a l'article: Les valeurs minimales pour I'énergie d'inflammation des poussieres fréquentes peuvent étre
consultées a I'Annexe BB.

Note 2 a I'article: Les exigences relatives aux machines destinées a aspirer de la poussiére combustible dans
une atmosphére explosive sont spécifiées a I'Annexe CC.


https://iecnorm.com/api/?name=db97bd9a2e8a249a6af89d28c4788828

- 98 - IEC 60335-2-69:2016 © IEC 2016

[SOURCE: IEC 60050-426:2008, 426-01-08, modifié: les notes a I'article ont été ajoutées]

3.107

zone protégée contre les DES

EPA

zone présentant un risque minimal de décharge électrostatique qui pourrait endommager les
dispositifs électroniques et a l'intérieur de laquelle les personnes présentes ne sont soumises
a aucun risque supplémentaire

Note 1 a l'article: Les exigences relatives aux machines destinées a aspirer de la poussiére dans des zones

ted

ispnt
la poussiére

Notg 1 a l'article: Un aspirateur est destiné a aspirer de la poussiere dé

3.109
aspirateur a unité centrale d'aspiration
aspirateur raccordé a un systéme de conduits i

Notp 1 a l'article: Lors de leur utilisation, le uyau associé /sont raccordés a l'une des entiées

d'agpiration du systeme de conduits.

3.110

pratecteur

pailtie de I'appareil spécifiqu fournir une protection au moyen d’yne
bafriere matérielle, co & ftigr, un écran, un couvercle, une plaque, dne
pointe, une envelope OUMIN ieres tres parties de l'appareil dont la fonction lest
esgentiellement i ar exemple, le cadre de l'appareil, peuvgent
ég i i atectkice mais ne sont pas référencées comme des
prd

Notg protecteurs peuvent étre distingués: protecteurs fixes, protectdqurs
mobi age et protecteurs réglables. Les protecteurs mobiles avec dispdsitif
d'in 56E58 un acces fréquent est envisagé, alors que les protecteurs fixes peuyent
étrg utiliség’si 8 s (fré n’est pas envisageé.

3.111

operateur
pefsonne  (chargée~de l'installation, du fonctionnement, du réglage, du nettoyage, |du
déplacement ou de I'entretien par I'utilisateur sur la machine

3.142

solution d'essai
solution qui contient 20 g de chlorure de sodium et 1 ml d'une solution contenant elle-méme
28 % en masse de sulfate de sodium dodécyle pour 8 | d'eau

Note 1 a l'article: La désignation chimique du sulfate de sodium dodécyle est C,,H,;NaSO,.

3.113

usage commercial

usage prévu des machines couvertes par la présente norme, c'est-a-dire des machines non
destinées a une utilisation domestique normale par des personnes privées, mais pouvant
représenter un danger pour le public

Cela signifie, en particulier
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personnel d'entretien, etc.;

que les machines peuvent étre utilisées par le personnel des entreprises de nettoyage, le

qu'elles sont utilisées dans des locaux commerciaux ou publics (c'est-a-dire les bureaux,

les magasins, les hbtels, les hopitaux, les écoles, etc.) ou dans les environnements

industriels (usines, etc.) et dans l'industrie Iégere (ateliers, etc.).

Note 1 a l'article: L'usage commercial est également appelé utilisation professionnelle.

3.114
machine transportable
machine qui peut étre déplacée d'un endroit 8 un autre

Notg 1 a I'article: Cela comprend les appareils portables et portatifs et exclut les appareil

[SQURCE: IEC 60050-151:2001, 151-16-45, modifié: la
mejntion de I'utilisation de véhicules dans la définition et ajout de la pote

3.115

aslirateur MWF

aspirateur permettant d'aspirer des liquides, destiné g de
sayvetage et de lutte contre l'incendie, intégrant une pomyg ise du rebut continue

du [liquide aspiré

Notp 1 a l'article: MWF est I'abréviation de Magbile Wet v@

cue and Firefighting and reqcue

seryices (aspirateurs mobiles fonctionnant en/pré e ices e sauvetage et de lutte coptre

I'indendie).

3.1[16

forjction de gonflage
mode de fonctionnement I

a I'pide du tuyau d'aspiration i cordé a,la sortie d'air de la machine

Notge 1 a l'article: Un seul

3.4017 Q
fonjction de soufflag

ropre est utilisée pour gonfler des objets

la sortie d'air propre est raccordée a un tuyau

mo

d'é les instructions d'utilisation, le but étant de transporter
I'ai

Not 3 icte: deux tuyaux sont raccordés simultanément a I'aspirateur.

4

L'article-de*la Partie 1 est applicable avec les exceptions suivantes.

Remplacement du premier alinéa par ce qui suit:

Les machines doivent étre construites de fagcon a fonctionner en toute sécurité et ne
présenter aucun danger pour les personnes ou l'environnement durant une utilisation
normale, méme en cas de négligence, et pendant l'installation, le réglage, I'entretien, le

nettoyage, la réparation ou le transport.
Addition:

Pour les besoins de la présente norme, le terme "appareil" tel qu'utilisé dans
étre compris comme "machine".

la Partie 1 doit
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5 Conditions générales d'essais
L'article de la Partie 1 est applicable avec I'exception suivante.

5.101 La solution d'essai doit étre stockée dans une atmosphére fraiche et utilisée dans un
délai de sept jours suivant sa préparation.

6 Classification

L'afticle de la Partie 1 est applicable avec les exceptions suivantes.

6.1 Remplacement:

Legs aspirateurs et leurs accessoires doivent appartenir a I'u Ss ivantes

concernant la protection contre les chocs électriques:

— |classell,
— |classe ll, ou
— |classe lll.

Leg parties métalliques qui peuvent étre en tre

un

Adglition:;

Leg miachines doivent comporter en plus les éléments suivants:

— numéro de série, le cas échéant;
— désignation de la machine et série ou type, permettant ainsi I'identification technique du
produit. Cela peut étre réalisé grace a une combinaison de lettres et/ou de chiffres;

NOTE 101 La désignation de la machine, la série ou le type incluent la référence du modéle ou du type
comme exigé dans la Partie 1.

— l'année de construction, c'est-a-dire I'année durant laquelle a été achevé le processus de
fabrication;

NOTE 102 L'année de construction peut faire partie du numéro de série.

— la masse de la configuration la plus fréquente exprimée en kg doit figurer sur les
machines équipées de roues et les autres machines transportables.
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Lorsque cela est autorisé par le Tableau 101, les informations suivantes peuvent figurer sur
I'appareil, a proximité de la sortie d'air:

— la mention "AVERTISSEMENT: surface chaude", ou
— le symbole IEC 60417-5041 (2002-10).

7.1.101 Sur les tétes de nettoyage a moteur, les éléments suivants doivent figurer:

la tension assignée ou la plage de tensions assignées en volts;

la puissance assignée en watts;

— |le nom, la marque commerciale ou la marque d'identification du fabricant ou du vendpur
responsable;

— |la référence de modéle ou de type;
— |la masse de la configuration la plus fréquente en kg.

Les tétes de nettoyage a moteur des appareils de nettoyage
I'eqception de ceux de construction de classe Ill dont |la tek
doivent porter le symbole IEC 60417-5935 (2012-09).

NOTE Ce symbole est un symbole d'information et, a I'exc
s'agpliquent.

La|vérification est effectuée par examen,

7.1.102 La charge maximale en watts 2e & socle de prise de courant ou a
prgximité.

La|vérification est effectué
7.6 Addition:
téte de nettoyage a moteur

pour le nettoyage a aspiration
d'eau

bole IEC 60417-5041 , f
SSS (2002-10)] avertissement, surface chaud

Z_

(4

7.12 Modification:
Remplacer le 4¢ alinéa par le texte suivant.

Cette machine n'est pas destinée a étre utilisée par des personnes (y compris des enfants)
possédant des capacités physiques, sensorielles ou mentales réduites, ou ayant un manque
d'expérience et de connaissance.

Addition:

La premiére page des instructions doit inclure en substance la mise en garde suivante:
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AVERTISSEMENT Lire le manuel d'instructions avant toute utilisation de la machine.

Cette formulation peut étre remplacée par les symboles ISO 7000-0434A (2004-01) et

ISO 7000-0790 (2004-01).

Si le symbole IEC 60417-5041 (2002-10) est marqué sur les appareils, sa signification doit

étre expliquée.

Les instructions doivent au moins contenir les informations suivantes:

— |le nom commercial et I'adresse compléte du fabricant et, le cas échéant, son représentant
autorisé;

— |la désignation de la série ou du type de la machine tel que figura le-
méme, a l'exception du numéro de série;

NOTE 101 La désignation de la série ou du type peut étre absente, tant que l'ide est

garantie.

— |la description générale de la machine;

— |l'usage prévu de la machine et de I'équipement auxilia ~ ¢ ks par le domaline
d'application de la présente norme;

NOTE 102 Des exemples d'équipement auxiliaire sont les tétes de(nettoyag

— [la signification des symboles utilisés\sur la ma

— |les dessins, schémas, description ute
sécurité, I'entretien et la réparation ent
correct;

— |les données techniques, y compris les

— |les informations relatives a| la
manipulation, au tr S ;

— |les instructions _pe 8L lexéglage et I'entretien en toute securlte y compris
les mesures d

— |les conditions 43 Toly}
utilisation, so ice,
pendant des €&

— |la procéd bar
exemp > srgents ou déversement de détergents, d'acide de batterie,|de
carbqran panne de I'équipement;

— |le conte
Cette machine-est destinée a un usage commercial, par exemple dans les hoétels, [les
écolesy-les hopitaux, les usines, les commerces, les bureaux et les entreprises|de
location.

Les

pour garant|r une ut|I|sat|on en toute secunte y compris les mesures dentretlen preventlf
Elles doivent, le cas échéant, fournir les spécifications des piéces de rechange si elles

affectent la santé et la sécurité de I'opérateur (des éléments de filtre, par exemple).

En outre, les instructions doivent fournir les informations suivantes, si cela est applicable:

— pour les machines alimentées par batterie, des instructions relatives aux précautions a

prendre pour un chargement en toute sécurité;

— les précautions a prendre lors du remplacement des brosses ou d'autres accessoires;

— les informations sur les détergents ou d'autres liquides pouvant étre utilisés, y compris le

choix et l'utilisation d'un équipement de protection individuelle (EPI);
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— les caractéristiques essentielles de I'équipement auxiliaire pouvant étre installé sur la
machine;

— les informations relatives a la mise au rebut des batteries en toute sécurité;
— les objectifs du socle de prise de courant sur la machine;

— les précautions a prendre lors de l'utilisation de la machine dans des conditions
spécifiques telles que la manipulation de liquides ou de poussiéres inflammables et de
poussiéres dangereuses pour la santé;

— les filtres humides et la partie intérieure du réservoir de liquide doivent étre séchés avant
le stockage.

— [l'usage prévu des brosses spécifiées pour la machine.

7.12.101 Les instructions doivent inclure des mises en garde sur les fagons dogt la“machjine
ne|doit pas étre utilisée, et qui sont susceptibles de se produire/s srience |du
fabricant. Elles doivent au moins inclure en substance, si elles sont/applicablesyJes™Mnises|en
gafde suivantes:

— |MISE EN GARDE Les opérateurs doivent étre
I'utilisation de ces machines.

— |MISE EN GARDE Cette machine ne convient pa
dangereuses.

— |MISE EN GARDE Cette machine est unique z utilisation a sec.
— |AVERTISSEMENT i £
— |AVERTISSEMENT

inforg de

des poussiéeres

— |Une mise en garde indiquant que I3 i ' gie
au cours du nettoyage ou de l'entreti la
conversion de la machjrie |
e pour les machines “ali : 3 de

courant;

e pour les mrashin erie, en débranchant en toute sécurité au mdins
le pbéle Bx gu.B selon une méthode équivalente (dispositif|de

déconnexion \ ppareils non TBTS, les deux pdles doivent étre débranchésg.

Leg instructions Roux e achines/alimentées par secteur doivent également inclure,|en
subpstance, leg indicati

Ne pasS laisser le cable d'alimentation entrer en contact avec |les
brosses rotatives.

N'utiliser le socle de prise de courant de la machine qu'a des fins
spécifiées dans les instructions.

Leg instructions pour les machines de nettoyage a aspiration d'eau doivent également inclyre,
en [substance, les indications suivantes:

— MISE EN GARDE Si de la mousse ou du liquide s'échappe de la machine, l'arréter
immédiatement.

— AVERTISSEMENT Nettoyer régulierement le dispositif de limitation du niveau d'eau et
I'examiner pour voir s'il présente des signes de détérioration.

Les instructions concernant les machines dont le tuyau parcouru par le courant pour une
aspiration a sec fonctionne a d'autres tensions que sur la trés basse tension de sécurité
doivent en outre inclure, en substance, les indications suivantes:

— MISE EN GARDE Ce tuyau contient des connexions électriques: ne pas l'utiliser pour
recueillir de I'eau et ne pas I'immerger dans de I'eau pour le nettoyer.

La vérification est effectuée par examen.
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7.12.102 Informations relatives au bruit

NOTE Les instructions peuvent inclure des informations relatives aux émissions de bruit aérien telles
qu'indiquées en EE.2.7.

7.12.103 Informations relatives aux vibrations

NOTE Les instructions peuvent inclure des informations relatives a la valeur totale des vibrations telle
qu'indiquée a I'Article FF.2.

7.12.104 Les instructions d'utilisation des aspirateurs possédant des fonctions de
soufflage ou de gonflage doivent inclure des informations relatives a [l'utilisation de ces
fonlctions et a la surpression nominale.

Leg instructions d'utilisation des aspirateurs équipés de fonctions ivent
indiquer que ces fonctions ne sont pas destinées a évacuer la poussiepé dépeséer

7.13 Addition:

Les termes "Instructions d'origine" doivent figurer dans |a
fabricant.

7.14 Addition:
La
La

La

8

8.1

Leg

9

L'article della PartieM n'est pas applicable.

10| Puissance et courant

L'article de la Partie 1 est applicable.

11 Echauffements
L'article de la Partie 1 est applicable avec les exceptions suivantes.
11.3 Addition:

Si la machine doit étre démontée pour mettre en place les thermocouples ou autres
conducteurs, la puissance doit étre mesurée avant et aprés avoir appliqué la charge la plus
faible possible, par exemple avec l'entrée d'air obturée, les brosses n'étant pas en contact
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avec le sol, avec la commande débrayée, etc. afin de s'assurer que l'appareil a été
correctement remonté.

Si les surfaces externes accessibles sont plates et si I'accés le permet, le calibre d'essai de la
Figure 106 peut alors étre utilisé pour mesurer les échauffements des surfaces externes
accessibles spécifiées au Tableau 101. Le calibre est appliqué avec une force de 4 N + 1 N
sur la surface de fagon a garantir le meilleur contact possible entre le calibre et la surface.

NOTE 102 Le calibre peut étre maintenu en position a l'aide d'une pince de support de laboratoire ou d'un
dispositif analogue. Tout instrument de mesure fournissant les mémes résultats que le calibre peut étre utilisé.

1
1

Po
mo|

11
11
Les
11

Pe

Lejs

an
cof

{5 Addition:

{7 Addition:

{8 Modification:

{4 Non applicable.

r 'essai d'échauffement, la charge normale P, du mote
torisées peut étre simulée par un frein ou d'autres méthodes

16 Non applicable.

machines sont mises en fonctionne

limites d'échauffe

hoteur, sauf les_poi
respondante

Das

ils
ge

Ajquter le nouveautat
Tableau/10 . - ts maximaux pour des surfaces externes accessibles
ifi ans des conditions de fonctionnement normal
/\ NS
Su\rl‘%e \/ Echauffement des surfaces externes
K
Surfaces des appareils Surfaces des autres appareils 9
portatifs ©

Métal'nu 42 48
Métal revétu @ 49 59
Verre et céramique 56 65
Plastique et revétement en plastique 62 74
> 0,4 mm b-©

NOTE Une certaine limite inférieure a 2X est certainement atteignable pour les sorties d'air de processus

des

aspirateurs fonctionnant en présence d'eau.

a

Le métal est considéré comme revétu lorsqu'un revétement présentant une épaisseur minimale de 90 um

fabriqué en émail ou avec du plastique en faibles proportions est utilisé.

La limite d'échauffement du plastique s'applique également au matériau en plastique présentant une finition

métallique d'une épaisseur inférieure a 0,1 mm.

¢ Sil'épaisseur du revétement en plastique n'est pas supérieure a 0,4 mm, les limites d'échauffement du métal

revétu ou du matériau en verre et en céramique s'appliquent.
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4 Dans les limites de 25 mm des sorties d'air, les valeurs ci-dessus peuvent é&tre égales a deux fois la limite,

mais les termes indiqués en 7.1 doivent figurer sur le produit.

¢ Dans les limites de 25 mm des sorties d'air, les valeurs ci-dessus peuvent étre augmentées de 5 K.

12 Vacant

13 Courant de fuite et rigidité diélectrique a la température de régime

L'article de la Partie 1 est applicable avec I'exception suivante.

13J2 Addition:

Polir les appareils de classe | dont plusieurs moteurs fonctionnen
de [fuite ne doit pas dépasser 3,5 mA.

ant

14| Surtensions transitoires

L'article de la Partie 1 est applicable.

15| Résistance a I'"humidité
L'article de la Partie 1 est applicable aveeciles 8xc ntes.

1501.2 Addition:

Le$ machines de ne
10|min sur une surfaceg

ant

Dahs la pratique, de
suficharge du mote ira wdant, il convient de surveiller la puissance absorbée
afip d'éviter toute

15)2 Remplk

Les machines équipée

— |le remplissage, y compris le remplissage excessif, et
— |le/renversement de machines instables

n'affectent pas leur isolation électrique.
La vérification est effectuée par les essais suivants:

La machine est placée sur un support incliné selon un angle de 10° par rapport a
I'horizontale, le réservoir de liquide étant rempli & la moitié du niveau indiqué dans les
instructions. Une machine est considérée comme instable si elle se retourne lorsqu'une force
de 180 N est appliquée sur son sommet dans le sens horizontal le plus défavorable.

Les machines comportant un récipient a liquide et pourvues d'un socle de connecteur sont
munies d'une prise mobile de connecteur et d'un céble souple appropriés; les machines
comportant un récipient a liquide et munies d'une fixation du type X sont équipées de la
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section de céble la plus faible spécifiée au Tableau 11. D'autres machines sont soumises a
essai dans l'état de livraison.

Le récipient & liquide de la machine est complétement rempli d'une solution saline d'eau
contenant environ 1 % de NaCl et un agent de ringage 0,6 %, une quantité supplémentaire
égale a 15 % de la capacité du récipient ou a 0,25 |, selon la quantité la plus importante, étant
versée régulierement en 1 min.

Tout agent de ringage disponible dans le commerce peut étre utilisé, mais en cas de doute
concernant les résultats d'essai, I'agent de ringage doit présenter les propriétés suivantes:

— |viscosité, 17 mPa s;
— |pH, 2,2 (1 % dans I'eau)

et $a composition doit étre (\ x

Substance arties nm
Plufafac ® LF 221° \ N
Cuméne sulfonate (solution 40 %) )
Acide citrique (anhydre) ,
Eay désionisée f\ PX 70,5

T Plurafac ® LF 221 est I'appellation commefcialend'u pr\édu t distr buékp;r F. Cette information est donrjée
b l'intention des utilisateurs du présent docoment et signifie, nulement gque I'lEC approuve ou recommarjde

'emploi exclusif du produit ainsi désigné.

Le$ machines instables sofi LH: aXl>e réservoir complétement plein ef le
coyvercle ou capot en 8, ( a défavorable des positions normgles
d'utilisation, et sont I¢

[Ssée ; : 5 mjn, & moins que la machine ne reviefne
aufomatiquement a sa|positi 9 i

Les suceurs et Ie@é <

d'eau sont placés
la fachine. Le p de
sa|base, en 1 g de
netftoyage a{mote ~ 0it
complete

on
rte

Aptes chactm_ae s ‘®ssais, la machine doit satisfaire a l'essai de rigidité diélectrique
de|(16.3.

L'igolation. ne doit présenter aucune trace de liquide réduisant les distances dans I'air ou|les
lighes’ de fuite au-dessous des valeurs spécifiées a I'Article 29.

15.3 Modification:
L'humidité relative doit étre de (93 £ 6) %.

15.101 Les tétes de nettoyage a moteur des machines de nettoyage a aspiration d'eau
doivent étre résistantes aux liquides qui peuvent entrer en contact avec elles pendant une
utilisation normale.

L'essai suivant n'est pas applicable aux tétes de nettoyage a moteur de la classe Ill ayant
une tension de service allant jusqu'a 24 V.

La vérification est effectuée par les quatre essais suivants.
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téte de nettoyage a moteur est soumise a un essai de choc décrit dans
I'EC 60068-2-75, la valeur de I'impact étant de 2 J. La téte de nettoyage a moteur est fixée
de fagon rigide et trois coups sont appliqués en chaque point de I'enveloppe susceptible de
présenter une faiblesse.

Elle est ensuite soumise a la méthode d'essai 1 de chute libre de I'EC 60068-2-31. Elle est
lachée a 4 000 reprises d'une hauteur de 100 mm sur une plaque d'acier présentant une
épaisseur d'au moins 15 mm. Elle est ensuite lachée

1 000 fois sur le c6té droit;

La
al

La
d'ul
pra

a moteur se déplace librement, et doit étre mis en fgnctjenne

La
la

suf
au

16,

Lejs
imrn

température <dex20 °

20
col
les|

7 000 rois sur le cote gauche;
1 000 fois sur la face avant;

1 000 fois sur la surface de nettoyage.

he solution saline d'eau contenant environ 1 %
fondeur de 3,0 mm d'eau. Le récipient doit étre d'

l'isolation aucune solition safine régdius
dessous des valeurs 8S 3 i

+ 5 °C. Tandis que le tuyau est toujours immergé, une tension
00 V est appliquéé pendant 5 min entre chaque conducteur et tous les autres conducte
nectés-ensemble. Une tension de 3 000 V est ensuite appliquée pendant 1 min entre t
conducteurs et la solution saline.

3 ine
éte de nettoyage

téte de nettoyage a moteur doit ensuite~[ésis essai de rigidité diélectrique de 16.
ension étant appliquée eqtre les pa tieive etfa solution d'essai. Il ne doit y a
[santle istances dans I'air ou les lignes de fU

29,

npli

b Je

oir
ite

ont

de
Lrs
DUS

17 Protection contre la surcharge des transformateurs et des circuits associés

L'a

18

L'a

19

L'a

rticle de la Partie 1 est applicable.

Endurance

rticle de la Partie 1 n'est pas applicable.

Fonctionnement anormal

rticle de la Partie 1 est applicable avec les exceptions suivantes.
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19.1 Addition:
Les machines sont également soumises a I'essai de 19.101.

L'essai de 19.7 est uniquement effectué sur les tétes de nettoyage a moteur et les moteurs
de ventilateur des aspirateurs a unité centrale d'aspiration.

NOTE 101 Les moteurs de ventilateur séparés ne sont pas destinés a aspirer, mais uniquement a refroidir
I'équipement. Ces moteurs sont indépendants du moteur principal de I'aspirateur.

Les le

cas échéant.

Les aspirateurs a unité centrale d'aspiration sont également soumi iSCde 19.104
et ¢le 19.105, le cas échéant.

19f2 Addition:

oir.

La|machine est soumise a essai sans liquide dans le rése

NOTE 101 Le terme "dégagement de chaleur réduit" de la Partié 1 sjgnifi

197 Addition:

Les tétes de nettoyage a moteur son ou

un|dispositif analogue pendant 30 s.

Le$ extracteurs de poussi g 3atvnis en fonctionnement jusqu'a ce que
des$ conditions de régime<goien{ a

Le$ moteurs de ventila Sep S o mis
en [fonctionneme 2i

NOTE 101 Les mote idir

I'éqhipement. Ces mqg

19J9 Non appli
19110
Polir cet essai,

l'admission d'air.
compte,

3rge minimale possible pour les turbines radiales s'obtient en fermant
our d'autres types de turbines, les caractéristiques doivent étre prises|en

Dahsve cas des batteurs avec brosse ou cylindre la courroie d'entrainement est retirée

19.13 Modification:
Au deuxieme alinéa, ajouter "et 22.104" aprés "20.2".

19.101 Les machines avec réservoirs de liquide munis de dispositif(s) d'arrét ou de
soupape(s) sont a nouveau soumises a l'essai de 15.2.

Les soupapes d'arrét ou d'autres dispositifs d'arrét de fluide sont rendus inopérants. En
présence d'au moins deux dispositifs d'arrét indépendants, un seul a la fois est rendu
inopérant, a condition que chacun d'entre eux ait satisfait a I'essai des 3 000 manceuvres.
Dans le cas contraire, tous les dispositifs n'ayant pas satisfait a I'essai sont rendus
inopérants.
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Afin d'éviter une surcharge du moteur de l'unité d'aspiration, il convient de veiller a aspirer un
mélange air-liquide. Il convient de surveiller la puissance absorbée pour éviter toute
surcharge.

A l'issue de cet essai, la machine doit étre soumise a l'essai de rigidité diélectrique de 16.3.
L'examen doit montrer que de l'eau n'a pas pénétré dans la machine dans des proportions
dangereuses. En particulier, il ne doit pas y avoir de traces d'eau sur l'isolation électrique qui
réduisent les distances dans l'air et des lignes de fuite au-dessous des limites spécifiées a
I'Article 29.

19102 Les extracteurs de poussiére pour lesquels 30.2.3 s’applique sont alimentés, g8 la
tenjsion assignée et mis en fonctionnement avec l'entrée du tuyau d'aspiration fermée,

Le$ températures des enroulements ne doivent pas dépasser les valeyrs s

19103 Les extracteurs de poussiére pour lesquels le 30.
ventilation séparée du moteur sont alimentés a une tensig
forlctionnement avec le débit d'air dans le moteur bloqué.

Les températures des enroulements ne doivent pas dég

191104 Les aspirateurs a unité centrale d/aspirati . infentés a une tensjfon
assignée et mis en fonctionnement aves./'entrge ‘ spiration ouverte, puis fermég.
Les températures des enroulements ne dqQiven 3 e’s valeurs spécifiées en 19.9.
191105 Les aspirateurs a unlte cen ale iratron €quipés d'une ventilation séparée|du
mojteur sont fournis a une 7 igné sont Iis en fonctionnement avec le débit d'air

dams le moteur bloqué.
20| Stabilité e@g
L'article de la Partie
201 Modifi
Ajquter & la NQO

Du |papier d'oxydexd'aluminium (granulométrie 80) ou un matériau analogue peut étre utilisé pour éviter fout
glisfement.

Adfdlition:

Les tétes de nettoyage a moteur ne sont pas soumises a cet essai.
20.2 Addition:

Ces exigences ne s'appliquent pas aux brosses rotatives et dispositifs analogues, ni aux
parties mobiles exposées lors de la mise en place des accessoires qui permettent la
conversion d'une application a une autre.

20.101 Les bouts d'arbre d'entrainement ou les parties en rotation analogues doivent étre
protégés s'ils débordent de plus d'un quart de leur diamétre. Il n'est pas nécessaire de
protéger les arbres d'un diamétre allant jusqu'a 50 mm s'ils tournent a moins de cinq tours par
seconde, et si leurs extrémités sont rondes et lisses.
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La vérification est effectuée par examen et mesures, tous les patins, brosses, efc. étant en
place pour un fonctionnement normal.

L'ouverture et l'abaissement non intentionnels des portes, capots, couvercles, etc., qui
pourraient provoquer des blessures, doivent étre évités.

Les machines d'un poids supérieur a 20 kg (poids a vide), a I'exception des machines fixes et
des aspirateurs dorsaux, doivent étre équipées de roues ou roulettes de transport, qui
doivent étre situées ou protégées de fagon a éviter toute blessure du pied de 'opérateur.

Lal|vérification est effectuée par examen, par des mesures et par un essai fonctionnel.

21| Résistance mécanique

L'article de la Partie 1 est applicable avec les exceptions suivantes.
2111 Remplacement du premier alinéa:

Les machines et leurs composants et accessoi Qi Ve ~ f une résistance
mécanique adaptée et étre construits de facon a ré 2 nipulation brutale, [qui
pe:rnt étre attendue durant une utilisation nor ¢ sport, I'assemblage| le
démontage, la mise au rebut et toute autre acti

Moldification du troisieme alinéa:

Lalvaleur d'impact est augmentée pou att% 1\

21/101 Les parties d i,\p¥ Te utilisation normale, sont exposées @ux
chacs, sont soumises & i

Si Ja defalllance’v 2 la
présente spécificatig o mach/ne pouvant etre exposée aux lmpacts ou gux
chgcs pendant unAgn 9 gie
d'impact de 6, 75 m\ L& s >p a

l'aifle d'une sp Qcle eur
del|1,3 m, ouYixée a

211102 Les

La|vérification est efféctuée par I'essai suivant.

Le|tuyau est placé entre deux plaques paralléles, en acier, mesurant chacune 100 mm|de
lonigef 50 mm de large et dont les bords des cétés les plus longs sont arrondis avec 1un rayon
de 1 mm. Le tuyau est placé de telle sorte que son axe soit a angle droit par rapport aux
cétés les plus longs des plaques. Les plaques sont placées a wune distance
d'approximativement 350 mm d'une extrémité du tuyau.

Les plaques en acier sont serrées I'une contre I'autre a une vitesse de 50 mm/min +5 mm/min
jusqu'a ce que la force exercée soit de 1,5 kN. La force est ensuite relachée et I'essai de
rigidité diélectrique de 16.3 est effectué entre les conducteurs reliés entre eux et la solution
saline.

21.103 Les tuyaux parcourus par le courant doivent étre résistants a I'abrasion.

La vérification est effectuée par l'essai suivant.
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Une extrémité du tuyau est attachée a la tige de raccordement du mécanisme a bielle (voir la
Figure 102). La bielle tourne & trente tours par minute, ce qui a pour résultat de déplacer
I'extrémité du tuyau horizontalement d'arriére en avant sur une distance de 300 mm.

Le tuyau est supporté par un rouleau lisse rotatif, au-dessus duquel une sangle de tissu
abrasif se déplace a la vitesse de 0,1 m/min. Le tissu abrasif est du grain de corindon de taille
P100, comme spécifié dans I'ISO 6344-2.

Une masse de 1 kg est suspendue par l'autre extrémité du tuyau, qui est guidé pour éviter la
rotation.

Dans la position la plus basse, la masse se trouve a une distance maximale de 600\mm|du

centre du rouleau.

L'elssai est effectué pendant cent tours du mécanisme a bielle.

Aplés I'essai, I'isolation principale ne doit pas étre exposée é diélectrique

de|16.3 est effectué entre les conducteurs reliés entre eux e

21,

La

L'e hée
au bras pivotant de lequ:pement d'ess gute 103. La distance entre I'axe
du yas
pelit étre élevé de la positiqn hor/zontle gle +1°. est
sugpendue par l'autre extfémite v o] blle
malniere que, lorsque | 2 2 iti dgri , j > jue

NO

La la
venti

Le de
10

L'e S é au
estl tournée~de 90 et'l'essai est poursuivi pendant 2 500 tours supplémentaires. L'essai est

régété dans-chacune des deux autres positions a 90°.

Apkes 0 000 tours, le tuyau doit satisfaire a I'essai de rigidité diélectrique de 16.3.

Si le tuyau se rompt avant les 10 000 tours, l'essai de flexion est terminé. Le tuyau doit
toujours satisfaire a l'essai de rigidité diélectrique de 16.3.

21.105 Les tuyaux parcourus par le courant doivent étre résistants a la torsion.
La vérification est effectuée par I'essai suivant.

Une extrémité du tuyau est maintenue dans une position horizontale avec la partie restante
du tuyau en suspension libre. L'extrémité libre subit une rotation en cycles, chaque cycle
comprenant cinq tours dans un sens et cinq tours dans le sens opposé, a une vitesse de
10 tours par minute.
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L'essai est effectué pendant 2 000 cycles.

Apres l'essai, le tuyau doit satisfaire a I'essai de rigidité diélectrique de 16.3 et ne doit pas
étre endommagé a un point tel que la conformité a la présente norme en soit affectée.

21.106 Les tuyaux conducteurs doivent étre résistants au froid.
La vérification est effectuée par l'essai suivant.

Unrm 6 AHA y HA 5 a—ta—ie 64
sont liees ensemble sur une longueur de 25 mm. Le tuyau est alors placé pendant 2 h.d@ns
uné¢ enceinte dont la température est de —15 °C + 2 °C. Immédiatement apres, le tuyau |est
retliré de I'enceinte et est plié trois fois (voir la Figure 105) a la cade e cflexion par
segonde.

L'elssai est effectué trois fois.

Le|tuyau ne doit présenter aucune fissure ni rupture et Ao iS{ai xité
diéjectrique de 16.3. Une modification de couleur du tuya j ne
défaillance.

22| Construction

L'article de la Partie 1 est applicable avex

2216 Addition:
Les machines de nett e a aspirati ivent étre construites de fagon a ce qug¢ ni
I'equ ni la mousse issue atérge igsent pénétrer dans le moteur ou entrer|en

contact avec les ﬁrti 3

22135 Addition:

Cep parties sgnt souni aiyau marteau de I'Article 21. Si cette isolation ne satisfait
pas a l'exigerice

Un| échantillon i&, comportant un revétement est conditionné a une température|de
701°C +2 76 q ept jours (168 h). Aprés conditionnement, |'échantillon est refrpidi
juspu'a atteindre~approximativement la température ambiante.

Un|examen doit montrer que le revétement n'a pas rétréci a un point tel que Il'isolation exigée

n'elst{plus assurée ou que le revétement ne s'est pas détaché de sorte qu'il puisse|se
de’pl:mnr Inngihlrﬁnnlnmnnf

Apres cet essai, I'échantillon est maintenu pendant 4 h a une température de —10 °C + 2 °C.

Toujours a cette température, I'échantillon est ensuite soumis a des chocs a [l'aide de
I'équipement présenté a la Figure 101. Le poids "A", présentant une masse de 0,3 kg, tombe
d'une hauteur de 350 mm sur le burin "B" en acier trempé, dont le bord est placé sur
I'échantillon.

Un choc est appliqué a chaque endroit ou l'isolation est présumée faible ou susceptible d'étre
endommagée en fonctionnement normal, la distance entre les points d'impact étant d'au
moins 10 mm.
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Aprés ces essais, il doit étre démontré que l'isolation ne s'est pas détachée et un essai de
rigidité diélectrique tel que celui spécifié en 16.3 est effectué entre les parties métalliques et
une feuille métallique entourée autour de l'isolation dans la zone exigée.

Pour les aspirateurs a unité centrale d'aspiration, ce paragraphe de la Partie 1 est
applicable.

22.54 Ce paragraphe n'est pas applicable.

22.101 les machines doivent étre construites de facon a empécher la pénétration d'objets a
paitir du sol pouvant compromettre la sécurité de la machine.

Leg parties actives des machines destinées a une utilisation a sec dgivent se situer ajau
mojins 30 mm de distance de la surface du sol, mesurée dans le sen$§ vertical .a-tctavers ges
trolis existants. Cette exigence ne s'applique pas aux tétes de nettgys 3 e

La|vérification est effectuée par examen et par des mesures.

221102 Les appareils de classe | ou les appareils de ¢la W aRive etre équipés d'un

interrupteur d'isolement du réseau garantissant la cg e_omnipolaire~onformément aux

cofl

Po ‘ : i dire peut étre réalisée|en

tirgnt sur la prise.

D'g

Le

— |prise et socles de

— |circuits de p 2 fes sQUs-tensions uniquement fournis pour un déclenchement
automatique 3N S

Il de

dé
La

221103 <Pour les machines pour lesquelles l'opérateur doit utiliser un équipement |de
prdtection” individuelle (EPI), les commandes doivent étre congues de fagon a pouyoir
fonlctioriner en toute sécurité.

La vérification est effectuée par examen et par un essai fonctionnel.

22.104 Si des machines sont équipées de dispositifs d'arrét, ces derniers doivent empécher
que le niveau de liquide ne dépasse le niveau maximal autorisé.

La vérification est effectuée par examen

22.105 Bretelle de sécurité des aspirateurs dorsaux

Toutes les mesures sont effectuées avec I'ensemble des filtres en place, les compartiments a
poussiere vides et sans le poids du céable d'alimentation.
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Les aspirateurs dorsaux d'une masse supérieure a 6 kg doivent étre équipés d'au moins une
bretelle de sécurité simple. Une bretelle de sécurité double doit étre fournie pour les
aspirateurs dorsaux d'une masse supérieure a 7,5 kg.

Les bretelles de sécurité simples doivent étre congcues de fagon a ce que la machine puisse
étre libérée rapidement par l'opérateur en cas d'urgence. Une méthode pour atteindre cet

obj

ectif consiste a installer un mécanisme de décrochage rapide sur la bretelle.

Les bretelles de sécurité doubles doivent toujours étre munies d'un mécanisme de
décrochage rapide. Ce mécanisme doit uniquement permettre une séparation grace a une

action deliberee.

Tolites Ies bretelles doivent étre reglables ala ta|IIe de l'opérateur. La b etelle doit répartif la
ch{

Les ec Mn patin
plajcé

La

22,

Les 'ine
strlucture spemalement congue pou isir
I'ag

La

22,

Les d'éviter l'accés aux parties actives doivent étre
situé on intentionnel.

La axien et en utilisant le calibre d'essai B défini dans
I'lEB

23

L'arti

24| Composants

L'article de la Partie 1 est applicable avec les exceptions suivantes:

24.1.3 Addition:

L'interrupteur principal des aspirateurs doit étre soumis a 50 000 cycles de manceuvres.

Cette spécification d'essai ne s'applique pas aux aspirateurs a unité centrale d'aspiration.
Les interrupteurs de verrouillage sont utilisés 10 000 fois.

Si linterrupteur de verrouillage utilise un relais ou un contacteur ou s'il est mis en
fonctionnement par un systéme d'actionnement mécanique, I'ensemble du systéme

d'interrupteur est soumis a I'essai.
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24.2 Addition:

Pour les aspirateurs dorsaux équipés d'un dispositif de commutation situé a I'extrémité d'un
cable d'interconnexion, le dispositif de commutation doit étre congu de fagon a ne pas pouvoir
entrer en contact avec le sol en utilisation normale.

Les serre-cables des deux cotés du cable d'interconnexion doivent satisfaire a 25.15.
24101 Les machlnes eqmpees de moteurs possedant des coupe-circuit thermlques a

réa
surtension.

La|vérification est effectuée par I'essai suivant.

La|machine est alimentée a une tension égale a 1,1 fois la tenSi 3 g wne
charge avec le rotor coincé faisant fonctionner le coupe-cirsuit\the ies
minutes, jusqu'a ce que ce dernier ait effectué 200 cycles de fo

=

Aptes I'essai, la machine doit satisfaire aux essais de I'Arti

241102 Les interrupteurs de verrouillage empéchant I'

— |déconnecter tous les pdles,
transformateur d'isolement;

un

ah dispositif de commutation,| ce
t_les distances dans l'air pour Une
61058-1:2000 doivent étre obtenlies
ide d'une tension de tenue aux ch¢cs

La

25,
Les$ machines S X7 ne doivent pas étre munies d'un socle de connecteur.

Les maechines classées IPX4, IPX5 ou IPX6 ne doivent pas comporter de socle |de
connecteur, a moins que le socle et que le connecteur ne soient tous deux de la méme clagse

que \la/machine, qu'ils soient séparés ou raccordés, ou que le socle et le connecteur|ne
puiLt_e—W_d'—t‘l_t—l‘l__l—l—h_l_ssen €ire separes qu'a l'aide d'un outil et aient la meme classe que la machine forsqu'ils

sont raccordés.

Les machines munies d'un socle de connecteur doivent également étre équipées d'un cordon-
connecteur approprié.

25.7 Remplacement:

Les cables d'alimentation doivent appartenir a I'un des types suivants:

— Avec gaine en caoutchouc

Leurs propriétés doivent étre au moins celles de cables souples sous gaine ordinaire de
caoutchouc (désignation 60245 IEC 53);
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NOTE 101 Ces cables ne sont pas adaptés aux machines destinées a étre utilisées en extérieur, ou s'ils sont
susceptibles d'étre exposés a des quantités importantes de rayons ultraviolets.
— Avec gaine de polychloropréne
Leurs propriétés doivent étre au moins celles de cables sous gaine ordinaire de
polychloropréne (désignation 60245 IEC 57);

NOTE 102 Ces cables sont adaptés aux machines destinées a étre utilisées pour des applications a faible
température.

— Avec gaine en chlorure de polyvinyle

Ces cables ne doivent pas étre utilisés s'ils sont susceptibles de toucher des parfies
métalliques présentant un échauffement supérieur a 75 K lors de I'essai de I'Article f11.
Leurs propriétés doivent étre au moins celles de cables sous gaine ¢ e dechlorpre
de polyvinyle (désignation 60227 |IEC 53).

— |Avec gaine en chlorure de polyvinyle résistant a la chaleur

Ces cables ne doivent pas étre utilisés pour des fixations. d que des
cables spécialement préparés. Leurs propriétés doivent &re at de cables
sous gaine ordinaire de chlorure de polyvinyle résista désignation 60227
IEC 57).

La|vérification est effectuée par examen.

25114 Addition:

Poyr des machines incorporant des fixat X Ot type Y, le nombre de flexipns

esflde 20 000.
25115 Modification:

Remplacer le Tableau |[1

Couple
Nm
0,1
0,25
0,40

Adflition:

L'elssai’est également appliqué au cordon dans le cordon-connecteur des machines class¢es
IPX4 ou au-dela qui sont munies d'un socle de connecteur. Le cordon-connecteur est fixé au
socle de connecteur avant le commencement de I'essai.

26 Bornes pour conducteurs externes

L'article de la Partie 1 est applicable.

27 Dispositions en vue de la mise a la terre

L'article de la Partie 1 est applicable.
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28 Vis et connexions

L'article de la Partie 1 est applicable.

29 Distances d'isolement, lignes de fuite et isolation solide
L'article de la Partie 1 est applicable avec I'exception suivante.

29.2 Addition:

Le |microenvironnement est caractérisé par le degré de pollution 3, a moip e l'isolation|ne
soitf enfermée ou située de sorte qu'elle ne soit pas susceptible d'étre gxposéena da pollufion
prdduite par la machine en utilisation normale.

30| Résistance a la chaleur et au feu
L'article de la Partie 1 est applicable avec I'exception suiva
30J2 Addition:

Pour les aspirateurs a unité centrale da

31| Protection contre la rouille

L'article de la Partie 1 est at

Ad

Po
suf

CeS

NOTE 101 DesNaformatigns sur les risques d'explosion de certaines poussiéres sont données a I'Annexe BB.

Pouyr les machines téstinées a aspirer de la poussiére combustible dans une atmosphgre
explosive;les exigences supplémentaires sont spécifiées a I'Annexe CC.

Pot 8o i
DES, les exigences supplémentaires sont spécifiées a I'Annexe DD.
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Dimensions en millimetres
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Dimensions en millimetres

>
@

R150 —

mécanisme a bielle

tige de raccordement
rouleau, diamétre 120 mm

courroie en tissu abrasif

Figure 102 — Equipeme ~ essais de résistance
a I'abrasion des ftuy s\par le courant
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Dimensions en millimetres

Légende

A |mécanisme a bielle
B |bras

C [|planincliné

Dimensions en millimejres

25

IEC

Figure 104 — Configuration du tuyau pour le traitement a basse température
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F

Légende

A pdhésif

La face de contact dudjsque doit étre plate.

A

Position du tuyau au début et

a la fin de chaque flexion

B

L

IEC

gure 105 — Positions de flexion pour le tuyau aprés retrait de

9

rmoi

IEC

de’congélati

Figure 106 — Calibre permettant de mesurer les températures de surface
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