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PREFACE

This is the harmonized CSA Group and UL standard for Household and similar electrical appliances —
Safety — Part 2-69: Particular requirements for wet and dry vacuum cleaners, including power brush, for
commercial use. It is the third edition of CSA C22.2 No. 60335-2-69, and the first edition of UL 60335-2-69.
This edition of CSA C22.2 No. 60335-2-69 supersedes the previous edition published in 2001 as
CAN/CSA-E60335-2-69 (adopted IEC 60335-2-69:1997, including Amendment 1:2000).

This harmonized standard is based on IEC Publication 60335-2-69, Fifth edition, Household and similar
electrical appliances — Safety — Part 2-69: Particular requirements for wet and dry vacuum cleaners,
includind power brush, for commercial use, issued June 2016. IEC 60335-2-69 is copyrighted by

This har

monized standard was prepared by CSA Group and Underwriters Laboratories Inc.

efforts apd support of the Technical Harmonization Committee are gratefully acknowledged.

This sta

standard.

This sta

hdard is considered suitable for use for conformity assessment within-the stated sco

hdard was reviewed by the CSA Subcommittee on Electrical” Motor and Battery-

Cleaning Appliances for Industrial and Commercial Use, under the)jurisdiction of the CSA

Committ

be on Consumer and Commercial Products and the GSA Strategic Steering Com

Requirements for Electrical Safety, and has been formally approved by the CSA Technical C

This sta
National

ndard has been developed in compliance with Standards Council of Canada require
Standards of Canada. It has been published as a National Standard of Canada by CSA

Application of Standard

Where r

bference is made to a specific numberof samples to be tested, the specified numbe

considered a minimum quantity.

Note: Alth
responsibil

CSA C2
60335-1
are cont

ugh the intended primary application of this standard is stated in its scope, it is important to note that it
jty of the users of the standard tojudge its suitability for their particular purpose.

P.2 No. 60335-2-69 is te be used in conjunction with the second edition of CAN/CSA-(
The requirements.for wet and dry vacuum cleaners, including power brush, for comms
bined in this Part~2 Standard and CAN/CSA-C22.2 No. 60335-1. Requirements of th

Standard, where stated,"amend the requirements of CAN/CSA-C22.2 No. 60335-1. Where a
subclaude of CAN/CSA-C22.2 No. 60335-1 is not mentioned in CSA C22.2 No. 60335-

CAN/CS

UL 6033

A-C22.2 No. 60335-1 subclause applies.

H6-2:69 is to be used in conjunction with the sixth edition of UL 60335-1. The requiremen

he IEC.

UL). The

pe of the

Operated
Technical
ittee on
mmittee.
ments for
Sroup.

r is to be

emains the

22.2 No.
rcial use,
is Part 2
particular
P-69, the

ts for wet

and dry vacuum cleaners, nciuding power brush, for commercial Use are contamed i this Part 2 Standard
and UL 60335-1. Requirements of this Part 2 Standard, where stated, amend the requirements of UL
60335-1. Where a particular subclause of UL 60335-1 is not mentioned in UL 60335-2-69, the UL 60335-1
subclause applies.

Level of

Harmonization

This standard adopts the IEC text with national differences.

This standard is published as an equivalent standard for CSA Group and UL.

An equivalent standard is a standard that is substantially the same in technical content, except as follows:
Technical national differences are allowed for codes and governmental regulations as well as those
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recognized as being in accordance with NAFTA Article 905, for example, because of fundamental climatic,
geographical, technological, or infrastructural factors, scientific justification, or the level of protection that
the country considers appropriate. Presentation is word for word except for editorial changes.

All national differences from the IEC text are included in the CSA Group and UL versions of the standard.
While the technical content is the same in each organization’s version, the format and presentation may

differ.

Reasons

for differences from IEC

Differences from the IEC are being added in order to address regulatory and safety situations.p|
the US and Canada.

Interpretations

The inter
based on

of the standards development organization. If more than one interpretation,of the literal text h
a revision is to be proposed as soon as possible to each ‘of the standards deve¢lopment

identified
organizat

IEC Cop)

For CSA
60335-2-
wet and ¢
standard
Introducti
only.

These m)
reproduc
All reque
requirem
Standard

pretation by the standards development organization of an identical or/equivalent stg

ons to more accurately reflect the intent.
yright

Group, the text, figures, and tables of International Electrotechnical Commission Py
59 Household and similar electrical appliances.~'Safety — Part 2-69: Particular requirer
ry vacuum cleaners, including power brushfor commercial use, copyright 2016, are us
with the consent of the International Electrotechnical Commission. The IEC Forey

aterials are subject to copyright claims of IEC and UL. No part of this publication
bd in any form, including an electronic retrieval system, without the prior written permissi
5ts pertaining to the Household and similar electrical appliances — Safety — Part 2-69: R
ents for wet and dry vacuum cleaners, including power brush, for commercial use, UL 60
should be submitted-to UL.

resent in

ndard is

the literal text to determine compliance with the standard in accordance with the proceduiral rules

as been

blication
hents for
ed in this
ord and

pn are not a part of the requirements .of\this standard but are included for information purposes

may be
bn of UL.
Particular
B35-2-69
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60335-2-
69, Household and similar electrical appliances — Safety — Part 2-69: Particular requirements for wet and
dry vacuum cleaners, including power brush, for commercial use, copyright 2016, are indicated by
notations (differences) and are presented in bold text. The national difference type is included in the body.

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

DR - These are National Differences based on the national regulatory requirements.

D1 - These are National Differences which are based on basic safety principles and| requirements,
eliminatipn of which would compromise safety for consumers and users of products.

D2 — These are National Differences from IEC requirements based on existing,safety practicgs. These
requirenients reflect national safety practices, where empirical substantiation)(for the IEC of national
requiremnient) is not available or the text has not been included in the IEC standard.

DC - These are National Differences based on the component standards and will not be delefed until a
particulaf component standard is harmonized with the IEC componént'standard.

DE - Thése are National Differences based on editorial comments or corrections.

Each nafional difference contains a description of what the national difference entails. Typically ¢gne of the
following words is used to explain how the text of the national difference is to be applied to the pase IEC
text:

D

ddition / Add - An addition entails adding a complete new numbered clause, subclause, table,
igure, or annex. Addition is not meantto include adding select words to the base IEC text

—=h

Jodification / Modify - A maodification is an altering of the existing base IEC text su¢h as the
ddition, replacement or deletion of certain words or the replacement of an entirg¢ clause,
ibclause, table, figure, or annex of the base IEC text.

”n oo =

w]

eletion / Delete - A.deletion entails complete deletion of an entire numbered clause, spibclause,
ble, figure, or annex without any replacement text.

—
Q
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FOREWORD

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

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions
concerning standardization in the electrical and electronic fields. To thls end and in addltlon to other activities, IEC publishes

Internationgt-Standards—Fechrical-Spesifications—echnt

referred to
the subjec]
liaising wi
StandardiZ]

2) The fort
opinion on

3) IEC Puf
sense. Wh
responsibl

4) In orde
maximum
correspond

5) IEC itse
and, in so
certificatiof

6) All users

7) No liabi
technical d
whatsoeve]
reliance up

8) Attentiol
correct apq

9) Attentio
not be held

Internati
operated

as “IEC Publication(s)”). Thelr preparatlon is entrusted to technlcal committees; any IEC Natlonal Commlttee i

dealt with may participate in this preparatory work. International, governmental and non-governmental, 0
h the IEC also participate in this preparation. |IEC collaborates closely with the Internationah.Orga
ption (ISO) in accordance with conditions determined by agreement between the two organizations:

hal decisions or agreements of IEC on technical matters express, as nearly as possible, an international c
the relevant subjects since each technical committee has representation from all interested-lEC National Com

lications have the form of recommendations for international use and are accepted\by IEC National Commi
le all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC ca
e for the way in which they are used or for any misinterpretation by any end user,

lextent possible in their national and regional publications. Any“\divergence between any IEC Publicati
ing national or regional publication shall be clearly indicated in the.latter.

f does not provide any attestation of conformity. Independent certification bodies provide conformity assessm
Ime areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by i
bodies.

should ensure that they have the latest edition-6f'this publication.

ity shall attach to IEC or its directors,. eémployees, servants or agents including individual experts and me
ommittees and IEC National Committees for any personal injury, property damage or other damage of
I, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication
on, this IEC Publication or any/Gther IEC Publications.

is drawn to the Normative references cited in this publication. Use of the referenced publications is indispens
lication of this publicdtion:

responsible for.identifying any or all such patent rights.

bnal, Standard IEC 60335-2-69 has been prepared by subcommittee 61J: Electric

s (hereafter
hterested in
ganizations
hization for

nsensus of
hittees.

tees in that
not be held

to promote international uniformity, IEC National Committees undertake to apply IEC Publications transpafently to the

bn and the
bnt services

hdependent

nbers of its
any nature
use of, or

able for the

is drawn to the pessibility that some of the elements of this IEC Publication may be the subject of patent rights. IEC shall

Bl motor-

cleaning appliances for commercial use, of IEC technical committee 61: Safety of housg¢hold and

similar e

ectrical appliances.

This 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
services

The text ¢f this standard is based on the following documents:

MWF)’ was added.

Annex GG ‘Particular requirements for mobile wet vacuum cleaners for rescue andfifefighting

FDIS Reporton voting

61J/637/FDIS 61J/646/RVD

Full infor|
indicated

This publ

This part
establish

NOTE 1 WH

This part
publicatig
brush, for

When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies as

reasonab
1is to be

NOTE 2 Th

mation on the voting for the approval of this standard (can be found in the report
in the above table.

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

2 is to be used in conjunction with the latest-edition of IEC 60335-1 and its amendmen
bd on the basis of the fifth edition (2010)of that standard.

en “Part 1” is mentioned in this standard, it refers to IEC 60335-1.
2 supplements or modifies-the corresponding clauses in IEC 60335-1, so as to con

commercial use.

le. When this.standard states “addition”,
adapted aecordingly.

modification” or “replacement”, the relevant te

b following humbering system is used:

—sub claus

n voting

s. It was

vert that

n into the IEC standardySafety requirements for wet and dry vacuum cleaners, including power

far as is
xt in Part

ps tables and figures that are numbered starfing from 101 are additional to those in Part 1;

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

— additional

annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:

— requirements: in roman type;

— test specifications: in italic type;

— notes: in small roman type.
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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 re

quirements 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 shfely plug in‘accordance with DIN 49443 is required. (Germany)

Words in bpld in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the-associatgd noun are

also in bolq.

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 indjcated on the IEC website under "http://webstore.iec.ch" in, the data related to thg¢ specific

publicati

* reconfi

» withdrawn,

* replaced by a revised edition, or

* amend

bn. At this date, the publication will be

fmed,

pd.

IMPORJTANT - The 'colour inside'logo on the cover page of this publication indicates thaf
contains colours which are considered to be useful for the correct understanding of its contents.
Users gshould therefore print this document using a colour printer.

it

01DV DE Modify Note 1 and the paragraph following it in the Part 2 Foreword by réplacing
t with the following:

ote 1 When “Part 1” is mentioned in this Standard, it refers to CAN/CSA-C22.2 No. 60335-1 (2" Ed.) / JL 60335-1
th
Edy)

his—paH stpplements-ormodifies-the-corresponding-clausesH-CANIGSA-C - ~2016-10-31 /
UL 60335-1 Ed. 6: 2016-10-31 (based on IEC 60335-1 Ed. 5.1:2013) (Ed. 5:2010 including corrigendum 1:2010,
corrigendum 2:2011, and amendment 1:2013), so as to convert that publication into the CSA/UL standard: Safety
requirements for wet and dry vacuum cleaners, including power brush, for COMMERCIAL USE.

102DV DE Modify the fifth paragraph following Note 4 in the Part 2 Foreword by replacing it
with the following:

Words in SMALL ROMAN CAPS in the text are defined in Clause 3. When a definition concerns
an adjective, the adjective and the associated noun are also in SMALL ROMAN CAPS.
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103DV DE Add the following text at the end of the Part 2 Foreword:

The numbering system in this Standard uses a space instead of a comma to indicate
thousands and uses a comma instead of a period to indicate a decimal point. For example,

1 000 means 1,000 and 1,01 means 1.01.
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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 stapdard takes into account the requirements of IEC 60364 as far as possible so.-thaj there is
compatiljility with the wiring rules when the appliance is connected to the supply mains. Howevel, national
wiring rules may differ.

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

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

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

This stapdard is a product family standard dealing with\the safety of appliances and takes précedence
over horizontal and generic standards covering the sarme-subject.

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

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

An appliance employing materials or having forms of construction differing from those detailed in the
requirenients of this standard may be examined and tested according to the intent of the reqliirements
and, if found to be substantially equivalent, may be considered to comply with the standard.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -
Part 2-69: Particular requirements for wet and dry vacuum cleaners,

including power brush, for commercial use

1 Scope

This clau

This part
PACK VA
intended
blowing

It also dgals with the safety of CENTRALLY-SITED VACUUM CLEANERS, excluding thelinstallation of the

Clause 1DV.1 of the Part 1 applies.

se of Part 1 is replaced by the following.

of IEC 60335 deals with the safety of electrical motor-operated vacuum cleaners, dncludi
UUM CLEANERS, and DUST EXTRACTORS, for wet suction, dry suction, or wet @nd dry

br inflating function.

DV.1 DR Modification to add the following:

ng BACK-
suction,

for commercial indoor or outdoor use with or without attachments. They may.be provided with a

system.

NOTE 101 Attention is drawn to the fact that additional requirements, on the safe installation of CENTRALLY-SITEDP VACUUM

CLEANERS are not addressed by this standard but need to be taken inte*account.

NOTE 102 This standard applies to machines for COMMERCIAL USE. The following list, although not comprehensije, gives an

indication gf locations that are included in the scope:

They arg not equipped with a traction drive. The following power systems are covered:

— mains

appliancgs,

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

all uses other thannormal housekeeping purposes.

powered motors up to a RATED VOLTAGE of 250 V for single-phase appliances and 480 \/

— battery powered motors.

for other

1DV.2 DE Modification to replace the paragraph and dashed list following note 102 with

following:

They are not equipped with a traction drive. Machines equipped with traction drive are
under the scope of CSA C22.2 No. 60335-2-72 /| UL 60335-2-72. The following power

systems are covered:

— mains powered motors up to a RATED VOLTAGE of 250 V for single-phase appliances

and 480 V for other appliances,


https://ulnorm.com/api/?name=UL 60335-2-69 2022.pdf

20

CSA C22.2 No. 60335-2-69:22 + UL 60335-2-69 MARC

H 25, 2022

— battery powered motors.

This standard also applies to machines handling HAZARDOUS DUST, such as asbestos.

NOTE 103 Additional requirements for machines handling HAZARDOUS DUST are given in Annex AA. Attention is drawn to the fact
that in many countries additional requirements on hazardous substances might apply.

NOTE 104 Radioactive substances are not covered by definition of HAZARDOUS DUST for the purposes of this standard.

This stangarddoesTotappiy to
— vacuum cleaners and water-suction cleaning appliances for household use (IEC 60335-2-2);
— floor trgatment machines for COMMERCIAL USE (IEC 60335-2-67, IEC 60335-2-72);
— spray ektraction machines for COMMERCIAL USE (IEC 60335-2-68);
— hand-h¢ld mains-operated electrical garden blowers, vacuums and blowervacuums (IEC 60335-2-100);
— hand-held and transportable motor-operated electric tools (IEC-80745 series, IEC 61029 sefies, IEC
62841 series);
— appliantes for medical purposes (IEC 60601-1);
— machinpes 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 desjgned for
use in zohe 22.
NOTE 105 The flash point temperature limit-may vary in different countries. National regulations will need to be taken into #ccount.
NOTE 106 |Additional requirements, for vacuum cleaners designed for collecting COMBUSTIBLE DUST in zone 22 afe given in
Annex CC.
NOTE 107 pttention is drawn to the fact that in many countries additional requirements on the safe use of the equipment cpvered can
be specified by the national health authorities, the national authorities responsible for the protection of labour, the natlonal water
supply authprities.andsimilar authorities.

1D\L3 DE Modification to-replace the dashed items following “This standard does not apply

to” with the following:

— vacuum cleaners and water-suction cleaning appliances for household use (CAN/CSA-
E60335-2-2, CSA C22.2 No. 243/ UL 1017)

— floor treatment machines for COMMERCIAL USE, (CSA C22.2 No. 60335-2-67 / UL 60335-2-67,
CSA C22.2 No. 60335-2-72 / UL 60335-2-72);

— spray extraction machines for COMMERCIAL USE (CSA C22.2 No. 60335-2-68 / UL 60335-2-
68);
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— hand-held mains-operated electrical garden blowers, vacuums and blower vacuums

(CSA C22.2 No. 243/ UL 1017);

— hand-held and transportable motor-operated electric tools (CSA C22.2 No. 60745 series,
UL 60745 series, CAN/CSA-E1029 series, UL 987, CSA C22.2 No. 71.2, CSA C22.2 No. 62841

series, UL 62841 series);

— appliances for medical purposes (CAN/CSA-C22.2 No. 60601-1, UL 60601
ES60601-1);

-1, AAMI

+ machines designed for use in corrosive environments;
+ machines designed for picking up flammabile liquids;

+ machines designed for use in explosive environments (dust, vapour-orgas);

nd the NEC.

+ machines with steam cleaning function (These machines-are evaluated to this

DV.4 DE Modify Clause 1 by deleting Note 106:

This Note does not apply.

2 Normative references

This clayse of Part 1 is applicable except as follows.

Addition

IEC 603

measuring the performance

IEC 603

for pumgs

IEC 61546; f f =
surintensités incorporé pour usages domestiques et analogues (PCDM)

ISO 260

B5-2-41( Household and similar electrical appliances — Safety — Part 2-41: Particular req

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

12-1, Vacuum cleaners for household use — Part 1: Dry vacuum cleaners — Me

OTE Machines designed for use in hazardous locations are evaluated according to requirements of the CE Code

ptandard

and the applicable requirements for steam cleaning from CSA C22.2 No. 243, UL 1017).

fhods for

Jirements

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

ISO 773

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

ISO 11428, Ergonomics — Visual danger signals — General requirements, design and testing
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2DV DE Modify Clause 2 of the Part 2 by adding the following normative references:

AAMI ES60601-1, Medical electrical equipment — Part 1: General requirements for basic
safety and essential performance

ASTM F655, Standard Specification for Test Carpets and Pads for Vacuum Cleaner Testing

IEC TS 62885-1:2018, Surface cleaning appliances — Part 1: General requirements on test
material and test equipment

$O 13849-1, Safety of machinery — Safety-related parts of control systems~—| Part 1:
General principles for design

(@)

SA C22.1:18, Canadian Electrical Code (CE Code), Part |
GSA C22.2 No. 0:20, General requirements — Canadian Electrical Code, Part Il
GSA C22.2 No. 0.23:15 (R2020), General requirements for battery-powered appliances

GSA C22.2 No. 71.2-10 (R2020), Electric bench tools

GSA C22.2 No. 243-17, Vacuum Cleaners, Blower Machines, and Household Floor Rinishing
achines

AN/CSA-C22.2 No. 60335-1:16, Household'and similar electrical appliances — Safety — Part
: General requirements

SA C22.2 No. 60335-2-67:21, Household and similar electrical appliances — Safety |- Part 2-
7: Particular requirements for floor treatment machines, for commercial use

SA C22.2 No. 60335-2-68:20,"Household and similar electrical appliances — Safety |- Part 2-
8: Particular requirements for spray extraction machines, for commercial use

SA C22.2 No. 60335-2-72:21, Household and similar electrical appliances — Safety |- Part 2-
2: Particular requirements for floor treatment machines with or without traction drive, for
ommercial use

SA C222 No. 60601-1:14 (R2018), Medical electrical equipment — Part 1: |General
quirements for basic safety and essential performance

CSA C22.2 No. 62841 series, Electric motor-operated hand-held tools, transportable tools
and lawn and garden machinery

CAN/CSA-E1029 series, Safety of Transportable Motor-Operated Electric Tools
CAN/CSA-E60335-2-2:06 (R2015), Household and similar electrical appliances — Safety —
Part 2-2: Particular requirements for vacuum cleaners and water-suction cleaning

appliances

CAN/CSA-E60335-2-41:13 (R2018), Household and similar electrical appliances — Safety —
Part 2-41: Particular requirements for pumps
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NFPA 30 2018, Flammable and Combustible Liquids Code
NFPA 484 2019, Standard for Combustible Metals

NFPA 652 2019, Standard on the Fundamentals of Combustible Dust

NFPA 664, 2020, Standard for the Prevention of Fires and Explosions in Wood Processing

and Woodworking Facilities

UL 778, Motor-Operated Water Pumps

UL 987, Stationary and Fixed Electric Tools

UL 1017, Vacuum Cleaners, Blower Machines, and Household Floor Finishing Mac
UL 2595, General requirements for battery-powered appliances

UL 60335-1, Household and similar electrical appliances(~-Safety — Part 1:
requirements

requirements for floor treatment machines, for commercial use

frequirements for spray extraction machines; for commercial use

yse

and essential performance
UL 60745 series, Hand-held motor-operated electric tools

UL 62841 series, Electric motor-operated hand-held tools, transportable tools and
garden machinery

3 Terrqs and definitions

hines

General

UL 60335-2-67, Household and similar electrical appliances — Safety — Part 2-67: Rarticular

UL 60335-2-68, Household and similar electrical appliances — Safety — Part 2-68: Rarticular

UL 60335-2-72, Household and similar electrical appliances — Safety — Part 2-72: Rarticular
requirements for floor treatment.machines with or without traction drive, for colnmercial

UL 60601-1, Medical electrical equipment — Part 1: General requirements for basic safety

Jawn and

This clause of Part 1 is applicable except as follows.

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

F,= OaS(Pf+Pi)


https://ulnorm.com/api/?name=UL 60335-2-69 2022.pdf

24 CSA C22.2 No. 60335-2-69:22 + UL 60335-2-69 MARCH 25, 2022

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;

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

P; and P; are measured with the supply voltage adjusted to RATED VOLTAGE, or to a voltage equal to the
mean value of the RATED VOLTAGE RANGE if the difference between the limits of the RATED VOLTAGE RANGE

does not exceed 10 % of the mean value of the range. If the d|fference between the Ilmlts of the RATED
VOLTAGE RA - voltage set to

the uppel I|m|t of the range

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

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

The normpal load is equal to the mean load P, for the electrically driven agitating device such ag a motor
driven brlish determined in accordance with the following:

— the agitpting device operates on a carpet as specified in}&C 60312-1;
— the mean load P, is determined when using the device in the following way:

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

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

—the devjce is adjusted to the:carpet pile height;
—itis negessary to move-the agitating device slowly across the carpet to avoid carpet damage.

Soiled water discharge pumps, if applicable, are operated as follows. The pump delivers a continyous flow
of water without any soiled water discharge hose attached to the soiled water outlet of the machines
unless the'discharge hose is permanently attached to the machine. The vacuum motor works dpring the
test, unless an interlock device is provided to prevent combined operation of both motors.

Machines equipped with an inflating function are also operated whilst equipped with the hose as described
in the instructions for use. The hose is placed in a straight line away from the machine. Power adjustment
controls are set to the highest input power.

Machines equipped with a blowing function are also operated whilst equipped with the two hoses or as
described in the instructions for use. Both hoses are placed in a straight line away from the machine.
Power adjustment controls are set to the highest input power. The blowing hose is not equipped with any
attachments, e.g. nozzles.
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3.1.9DV.1 D2 Modify the first dashed item in 3.1.9 of the Part 2 by replacing it with the
following:

— the agitating device operates on a carpet as specified in IEC 60312-1, IEC TS 62885-1, or

3.101
WATER-S

machine|for sucking up a water-based cleaning’solution

3.102

BACK-PAGK VACUUM CLEANER

vacuum

means of a supporting device

3.103

MOTORIZED CLEANING HEAD
hand-held or hand-guiided cleaning device connected to the machine, with an integrated electrica

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

3.104

ASTM F655;

3.1.9DV.2 D2 Modification: Add the following at the end of 3.1.9 of the Part 2:

With the air inlet unobstructed, any device that ensures a flow of air to cool the motor in the

vent of a blockage of the main air inlet shall be allowed to operate. With the
locked, any device that is adjustable without the aid of a tool, and which ensures
ir to cool the motor in the event of a blockage of a main air inlet, shall-be

noperative.

VACUUM RELIEF VALVE or similar device that complies with the’VAcCuuM RELI
ndurance test shall be allowed to operate during the Temperature test.

3.4.2DV D1 Modification: Replace 3.4.2DV of the Part 1 with)the following:

BAFETY EXTRA-LOW VOLTAGE
yoltage not exceeding 42,4 V peak a.c. or-d.c. between conductors and
tonductors and earth

Ot

UCTION CLEANING MACHINE

cleaner designed to have'the power source and collector carried on the OPERATOR’SY

air inlet
a flow of
rendered

EF VALVE

between

back by

motor

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

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

Note 2 to entry: Requirements for machines intended to pick up HAZARDOUS DUST are specified in Annex AA.
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3.105
COMBUSTIBLE DUST

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

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

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

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

3.105DV DE Modify 3.105 by adding the following note:

Note 3DV to entry: See Annex AA.

3.106
EXPLOSIVE DUST ATMOSPHERE

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

Note 1 to enptry: Minimum ignition energy values for common dusts can be found)in Annex BB.

Note 2 to gntry: Requirements for machines intended to pick up COMBUSTIBLE DUST in an EXPLOSIVE ATMOSHHERE are
specified in]JAnnex CC.

[SOURCE: IEC 60050-426:2008, 426-01-08, modified: the notes to entry have been added]
3.106DV DE Delete Note 2.

Tlhis Note does not apply.

3.107
ESD PROTECTED AREA
EPA

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

Note 1 to enjtrysRequirements for machines intended to pick up dustin 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

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.

3.111
OPERATOR

person installing, operating, adjusting, cleaning, moving, or performing USER MAINTENANCE-On)the [machine

3.112
TEST SOLUTION

solution which consists of 20 g of NaCl and 1 ml of a solution of 28 % by massef dodecyl sodiun sulphate
in each § | of water

Note 1 to entry: The chemical designation of dodecyl sodium sulphate is C4,H,5NaSO;,.

3.113
COMMERCIAL USE

intended| use of machines covered by this standard, i.e. notjintended for normal housekeeping [purposes
by private persons but which may be a source of danger te_the public

l.e. in pafticular that
— the magchines may be used by cleaning contractors, cleaning staff, etc.;

— they arle used in commercial or publicpremises (i.e. offices, shops, hotels, hospitals, schools, gtc.) or in
industria| (plants, etc.) and light industrial (workshops, etc.) environments.

Note 1 to entry: COMMERCIAL USE is alse‘called professional use.

3.114
MOBILE MACHINE

machine|capable of being moved from one location to another

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

[SOURGCE:IEC 60050-151:2001, 151-16-45, modified: term modified, deletion of the mention of {he use of
vehicles in the definition and addition of the note to entry]

3.115
MWF VACUUM CLEANER

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

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

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


https://ulnorm.com/api/?name=UL 60335-2-69 2022.pdf

28 CSA C22.2 No. 60335-2-69:22 + UL 60335-2-69 MARCH 25, 2022

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

3.117
BLOWING FUNCTION

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

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

3.118DV D2 Add the following definition to Clause 3 of the Part 2:

:LACUUM RELIEF VALVE
echanical device that ensures a flow of air to cool the motor in the event of @ blogkage of
the main air inlet

3.119DV D2 Add the following definition to Clause 3 of the Part 2:

SAFETY-CRITICAL FUNCTION
function(s) required by this standard, the loss of which. would cause the appllance to
function in a manner that exposes the user to a risk that ‘exceeds the risk permitted by this
eind product standard under abnormal conditions

3.120DV D2 Add the following definition to Clause 3 of the Part 2:

LOW-VOLTAGE LIMITED-ENERGY (LVLE) CIRCUIT
circuit involving an a.c. voltage of net more than 30 V rm.s. or 42,4 V peak, ¢r a d.c.
Itage of 60 V and supplied by any ofithe following:

— a combination of a BATTERY source or an isolated transformer secondary [winding
and one or more resistors, or a regulating network complying with Items (a) 1 (c):

a) The maximum load current drawn under any condition of [loading,
including short circuit, using a resistor is measured 60 s after the application
of the'load. The resistor is continuously readjusted during this 1 min. period
to” maintain maximum load current. The measured load current is not
exceeding the value listed in Table 3.120DV.

b) With reference to the specified voltage limit, measurement is made|with the
unit connected to the intended supply voltage and with all loading| circuits
disconnected.

c) The performance is not affected by malfunction of a single component,
excluding resistors. The network complies with the value in Table 3.120DV; or

— a BATTERY with output current limited by overcurrent protection in accordance with
Table 3.120DV.

NOTE: A LOW-VOLTAGE LIMITED-ENERGY CIRCUIT is also known as a LVLE CIRCUIT.
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4 GengratTeguirement
This clayse of Part 1 is applicable except as follows.

Replacefnent of the first paragraph by the following:

Table 3.120DV
Rating for secondary fuse or circuit protector

Circuit voltage (Vr.m.s.) Current (A)
20 or less 5
More than 20 but not greater than 60 100/v?
2V is the maximum output voltage, regardless of the load, with the primary energized.

Machinep shall be constructed so that they function safely so as to causé’no danger to pgrsons or
surroundings during normal use, even in the event of carelessness, and~during installation, fdjusting,

mainten
Addition

For the gurpose of this standard, the term ‘appliance’ as used\n Part 1 is to be read as ‘machine’,

5 Genéral conditions'for the tests

This clayse of Part 1 is applicable except as follows.

5.101

preparattoti:

nce, cleaning, repairing or transportation.

DV.1 DE Modification to the third paragraph.of the Part 2 by replacing "cause no danger to
ersons or surroundings” with "reduce the,risk of fire, electric shock, and/or injury to
ersons”.

DV.2 DE Modification by adding the following to the Part 2:

n Canada, general requirements applicable to these products are provided in CJA C22.2
No. 0.

The\TEST SOLUTION is to be stored in a cool atmosphere and used within seven day$ after its

5.102DV D2 Addition of the following clause to Clause 5 of the Part 2:
Machines provided with general-use socket outlets shall be tested with the socket outlets

unloaded unless otherwise specified.

5.14DV D2 Modification to add the following note to 5.14 of the Part 1:

NOTE 101DV Attention is drawn to the second paragraph of 5.14, as this requires the evaluation of Class Il
constructions within Class | machines.
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5.17DV D2 Modification to replace 5.17 of the Part 1 with the following:

Battery operated appliances are tested in accordance with Annex B.

6 Classification

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

6.1

Vacuum gleaners and their attachments shall be of one of the following classes with respe
protection against electric shock:

— CLASS |,
— CLASS I} or
— CLASSI).

Metal pafts that may continuously contact the body shall be,considered as handles for whi
applies.

Compliarce is checked by inspection and by the relevant {ests.

6.2 Addition:

Water sution cleaning machines and products intended for outdoor use and storage shall bg
IPX4.

Replacement:

6.1DV D2 Modification to add the following paragraph after the third dashed item of]
Subclause 6.1 of the Part 2:

Machines provided with general-use socket-outlets shall be cLASS I.

6.2DV D2 Modification to replace 6.2 of the Part 2 with the following:

v |

roducts intended for outdoor use and outdoor storage shall be at least IPX4.

ct to the

th 22.36

at least

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:
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Machines shall be marked in addition with the following:
— serial number, if any;

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

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

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

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

— machines equipped with wheels and other mobile machinery shall be marked with theymass of the most
usual copfiguration in kg.

When pgrmitted by Table 101, the appliance may be marked adjacent to the aif outlet with:
— the sulystance of “CAUTION: Hot surface”, or

— symbol IEC 60417-5041 (2002-10).

1.1DV D2 Modify 7.1 by adding a 5" dashed item-to.the Part 2 “Replacement” as folows:

+ if a manufacturer produces or assembles' machines at more than one factgry, each
!:nished product shall have a distinctive marking, which can be in code, by means|of which
can be identified as the product of a particular factory.

7.1.101 | MOTORIZED CLEANING HEADS shdlDbe marked with

— RATED YOLTAGE or RATED VOLTAGE RANGE in volts;

— RATED POWER INPUT in watts;

—name, frade mark oridentification mark of the manufacturer or responsible vendor;

— model pr type teference;

— mass gfithe'most usual configuration in kg.

MOTORIZED CLEANING HEADS for water-suction cleaning appliances except those of CLASS Il CONSTRUCTION
having a WORKING VOLTAGE up to 24 V shall be marked with symbol IEC 60417-5935 (2012-09).

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

7.1.101DV.1 D2 Modification of 7.1.101 of the Part 2 by replacing the second dashed item
with the following:

— RATED POWER INPUT in watts, or RATED CURRENT in amperes;
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7.1.101DV.2 D2 Modification of 7.1.101 of the Part 2 by adding the following:

An appliance having provision for an electrical attachment, such as a motorized nozzle,
that is not provided with the appliance shall be marked

a) to separately identify the input with and without the attachment; and

b) on a surface adjacent to the relevant socket-outlet to specify the attachment
intended to be used.

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

Complianice is checked by inspection.
7.1.102DV D2 Modification to replace 7.1.102 of the Part 2 with the following:

Socket-outlets for accessories shall be marked with the maximum load in watts or amperes
dn the socket-outlet or nearby.

Gompliance is checked by inspection.

7.1.103DV D2 Addition of 7.1.103DV to the Part'2:

If an appliance is provided with a SUPPLY CORD 46 cm long or less with a plug, a sfatement
jhall be marked on the appliance;or included in the instructions packaged with the
ppliance advising of the following:

a) The availability of an-extension cord;

b) An extension cord description including conductor size and, in accordance with
25.7DV, construction type; and

c) The importance of using such a cord.

7.1.104DV'D2 Addition of 7.1.104DV to the Part 2 as follows:

7.1:104DV.1 An appliance or an accessory of a type mentioned in Table 7.1.104DV.1 jshall be
provided with a permanent marking containing the applicable warning. The wording of the

marking shall be as stated in Table 7.1.104DV.1 or shall be in equally definitive terminology
containing all three required parts of the marking specified. These three required parts are
the signal word, the risk statement, and the risk reduction statement. The marking shall be
readily visible while the appliance or accessory is in use or being readied for use.

A CENTRALLY-SITED VACUUM CLEANER not intended for wet pick-up shall be marked in
accordance with Table 7.1.104DV.1.
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Table 7.1.104DV.1
Additional warning markings for appliances or accessories

Type of appliance or accessory Marking required
For a product not marked at least IPX4. WARNING - To Reduce The Risk Of Electric Shock — Do not
expose to rain. Store indoors.
For a product intended for dry suction WARNING - To Reduce The Risk Of Electric Shock — Do not use
only. for wet pick-up.
Motorized cleaning head intended for dry | WARNING - To Reduce The Risk Of Electric Shock — Do not use
suction only, may be connected to a motorized cleaning head for wet pick-up.

vacuum-cl rintended-forwet-suction

Class Il motorized cleaning head may be WARNING - Only motorized cleaning head is of CLASS |l
connected to a Class | vacuum cleaner. CONSTRUCTION. To reduce risk of electric shock=Conrect
vacuum cleaner to a properly grounded outlet.

Current-carrying hoses. WARNING - This hose contains electric wires: o reduce|the risk
of electric shock, do not use or repair a damaged hose.

7.1.104DV.2 During the evaluation of an appliance to 20.2, a partmeed not be opened or
emoved if it is marked to indicate that such servicing is to be;done with the appliance
disconnected from the supply circuit as follows or the equivalent:

AUTION - To Reduce The Risk Of Injury From Moving Parts — Unplug Before Servjcing.

.1.104DV.3 Unless the ELECTRONIC CIRCUIT has been evaluated as a SAFETY CRITICAL
FUNCTION, an electronically controlled motor-driven brush that is necessarily exposed to

perform its work function shall be marked torindicate that the brush can start unexpectedly
and cleaning and servicing is to be done with the appliance disconnected from the|supply
ircuit. The marking shall be as follows:or equivalent:

AUTION - Risk Of Injury. Brush "May Start Unexpectedly. Unplug Before Clepning or
Bervicing.

.1.104DV 4 If the construction of an appliance is such that cleaning or similar servjcing to
pe done by the user (such as replacement of lamps, fuses, drive belts, and the like
nvolves the exposure of normally enclosed or protected uninsulated live parts to
nintentional contact, the appliance shall be marked with the following or equivalent
ording:

ARNING.= TO REDUCE THE RISK OF ELECTRIC SHOCK- UNPLUG BEFORE CLEANING
DR SERVICING.

04D A wet pi or
equivalent wording:
"WARNING - This hose contains electric wires. To reduce risk of electric shock do not use
or repair a damaged hose.”

7.1.104DV.6 A machine provided with one or more general-use socket-outlets shall be
marked with the word "CAUTION" and the following or equivalent in Items (a) — (b) below. A
single marking may apply to several socket-outlets provided that the marking is near all of
them.

a) On or near switched socket-outlets: Risk of injury. This socket-outlet is energized
when this product is turned ON.
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b) On or near automatically controlled socket-outlets: Risk of injury. When

appliances connected to this socket-outlet are turned on, this product turns on

automatically.

Compliance is checked by inspection.

7.1.105DV D2 Add 7.1.105DV to the Part 2 as follows:

A permanently connected appliance as permitted by Clause 22.109DV.2 shall be

marked

ith the following or equivalent:

“IConnect to a __A branch circuit,” where the overcurrent protection of the branch ¢
etermined from Table 7.1.105DV.

Table 7.1.105DV
Rating or Setting of Overcurrent Protective Deyices

Bircuit is

rvicing.” The marking shall be located at each point of connection and shall b

upply..To reduce the risk of electric shock, disconnect all such connection} before

Maximum.ampere rating of protective deyice as a
Type of motor and marking percentage of motor full-load-current ating
A B
Motor with marked service factor of 1.15 or greater, or with 125 140
marked temperature rise of 40 °C or less?®
Other motors 115 130
' Motor manufacturer’s applied marking.
A Maximum protective device rating or setting.
B Maximum protective device rating or setting.permitted if the value of column A does not correspond to a
standard device rating or setting range or is‘not sufficient to start the motor of carry the load.
Gompliance is checked by inspéction.
7.2DV D2 Replace 7.2-of the Part 1 with the following:
An appliance having provision for two or more separate connections to a branch gircuit or
dther powefrssupply source shall be permanently marked with the word "CAUTION'| and the
fpllowing-or the equivalent, "This appliance has more than one connection to the spurce of

readily

7.6 Addition:
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MOTORIZED CLEANING HEAD for water-

o o O Q suction cleaning

LLLLLLliiiy

[symbol IEC 60417-5935 (2012-09)]

SSS [symbol IEC 60417-5041 (2002-10)] caution — hot surface

\

7.12 Mpdification:

Replace

This ma
mental ¢

7.6DV D2 Modification to add the following symbols to 7.6 of the Part 2:

[symbol IEC 60417-5007 (2002-10)] “ON” (power) symbol
O [symbol IEC 60417-5008 (2002-10)] “OFF” (power) symbol
D [symbol IEC 60417-5010 (2002-10)] “ON”/”OFE(push-push) symbol

7.8DV DR Modification to add the following text to 7.8 of the Part 1:

A terminal intended for the connection.of a grounded (neutral) power supply ¢

bnductor

hall be of, or plated with, metal that is'substantially silver in color such that it is readily

istinguishable from the other terminals, or identified in some other manner, such
ttached wiring diagram. A lead\intended for connection to a grounded (neutrz

as on an
1) power

upply conductor shall be finished to show a white or gray color and shall bg readily

istinguishable from the other leads.

the 4" paragraph by the following text.

Chine is'not intended for use by persons (including children) with reduced physical, s
apabilities, or lack of experience and knowledge.

BNsory or

Addition!

The front cover of the instructions shall include the substance of the following warning:

CAUTION Read the instruction manual before using the machine.

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

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

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

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

NOTE 101 The designation of series or type can be abstracted, as long as the identification of the product is ensured.
— 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;. mdintenance apd repair
of the malchine and for checking its correct functioning;

— technical data including the markings on the machine;

— information regarding putting into service, safe operation, handlifg, transportation, and storage of the
machine faking into account its weight;

— instructfions to enable adjustment and maintenance to.be carried out safely, including the grotective
measures that should be taken during these operations;

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

— the protedure to be followed to prevent unsafe situations in the event of accident (e.g. contag¢t with or
spillage df detergents, battery acid, fuel.or oil) or equipment breakdown;

— the subptance of the following:

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

The instrlctions shallindicate the type and frequency of inspections and maintenance required for safe
operation|, including preventive maintenance measures. They shall, if applicable, give the specifidations of
the spard parts if they affect the health and safety of the OPERATOR, e.g. filter elements.

In addition, the instructions shall give the following information, if applicable:
— for battery powered machines, instructions regarding the precautions to be taken for safe charging;
— precautions to be taken when changing brushes or other attachments;

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

— essential characteristics of auxiliary equipment which may be fitted to the machine;

— information regarding safe disposal of batteries;
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— purposes of the socket outlet on the machine;

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

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

7.12DV.1 D2 Modification to delete the 5™ paragraph from 7.12 of the Part 1:

his paragraph does not apply.
.12DV.2 D2 Modification to replace the sentence, “This wording may‘bé replaced Ry
ymbols ISO 7000-0434A (2004-01) and ISO 7000-0790 (2004-01).” with the following:

his wording may be replaced by symbols ISO 7000-0434A7(2004-01) or ISO 7000-0434B
2004-01) and ISO 7000-0790 (2004-01) or ISO 7000-1641.

Iternatively, these symbols may be replaced by symbols ISO 7000-0434 (2004-01) and
ither ISO 7000-1641 (2004-01) or ISO 7000-0790 (2004-01).

the symbols are used in place of the wording, their meaning shall be explaingd in the
nstructions.

™o
.

7.12DV.3 D2 Modification to add thé following five dashed items to 7.12 of the Part

+ If complete guarding of a moving part that could cause an injury to persons would defeat
he utility of an appliance, a statement to warn the user of the potential risk.

A statement that to provide additional protection from electric shock, the proTct shall
nly be connected'to a socket-outlet that is protected by a ground fault circuit interrupter
GFCl).

The instructions provided with a carpet cleaning appliance having a wet pick-ug current-
arrying hose shall include the following statement:

his hose is to be examined periodically for visible deterioration, such as abrasion, cracks,
and splits.

— A vacuum cleaner having a removable filter/float cage shall be provided with instructions
for reinstalling the cage.

— Instructions on the use of socket-outlets provided on the machine.

7.12.1DV D2 Modification to add the following to 7.12.1 of the Part 1:

Instructions for a permanently connected vacuum cleaner intended for outdoor use and
any vacuum cleaner intended for use in areas where gasoline or other volatile flammable
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liquids are transferred to fuel tanks of vehicles shall also include the information that
machines designed for use in hazardous locations shall be installed according to
requirements of the CE Code and the NEC.

The installation instructions provided with a CENTRALLY-SITED VACUUM CLEANER employing a
SUPPLY CORD less than 1,8 m in length shall indicate the length of the suPPLY CORD provided

on the product, and shall advise the user that the product should be mounted such that the
product’s SUPPLY CORD can be directly plugged into an electrical outlet. It shall also indicate
that an extension cord should not be used.

7.12.101
used, wh

substancg of the following warnings, if applicable.

WARN

WARN

WARN

CAUT

CAUT

— A warn
and wher

o f

o f
ar

Instructio

- WARN

— WARN

Instructio

The instructions shall include warnings concerning ways in which the machinershg
ich in the experience of the manufacturer are likely to occur. At least, it shalb ing

ING Operators shall be adequately instructed on the use of these machines.
ING This machine is not suitable for picking up hazardous dust.

ING This machine is for dry use only.

ON This machine is for indoor use only.

ON This machine shall be stored indoors only.

replacing parts or converting the machine'to another function:
pr mains operated machines, by removing the plug from the socket-outlet;

or battery powered machines, by-safely disconnecting at least the B+ or B— pole of the |

hs for mains operated machines shall also include the substance of the following:
ING Do not allow-the supply cord to come into contact with the rotating brushes.
ING Onlguse the socket outlet on the machine for purposes specified in the instruction

hs forwater suction cleaning machines shall also include the substance of the following:

Il not be
lude the

ng that the machine shall be disconnected from its power source during cleaning or maiptenance

attery or

equivalent method (disconnecting device); for non-SELV both poles shall be disconnected.

— WARNING If foam or liquid escapes from the machine, switch off immediately.

— CAUTION Clean the water level limiting device regularly and examine it for signs of damage.

Instructions for machines having a current-carrying hose for dry suction, operating at other than SAFETY
EXTRA-LOW VOLTAGE shall also include the substance of the following:

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

Compliance is checked by inspection.

7.12.102

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

7.12.103 Information on vibration

NOTE The instructions can include information on the vibration total value as indicated in Clause FF.2.

7.12.104 The instructions for use of vacuum cleaners with BLOWING OR INFLATING FUNCTIONS shall include
information concerning the use of these functions and the nominal overpressure.

The instructions for use of vacuum cleaners with inflating functions shall include this function is not

intende

for blowing away deposited dust.
7.12.105DV D2 Addition of 7.12.105DV to the Part 2 as follows:

For a vacuum cleaner provided with a float (filter) cage that serves as an encl
guard of hazardous moving parts, if the cage can be removed from the enclosur
{ools, the instructions shall contain the following statement or equivalent:

CAUTION — MOVING PARTS — DO NOT OPERATE WITHOUT CAGE AND FLOAT IN P

7.12.106DV D2 Addition of 7.12.106DV to the Part 2 as follows:

a) In the first part of the manual;

b) Before the operating instructions;

maintenance, and storage; and

d) A permanent part of the manual.

71.12.107DV D2Addition of 7.12.107DV to the Part 2 as follows:

sure or
without

LACE

The instructions pertaining to a risk of fire, electric shock, or injury to persons shall be:

c) Separate in format from other instructions related to assembly, operation,

The instructions shall include all applicable markings specified in Table 7.1./104DV.1;

however, the signal word “WARNING” and the statement of risk may be omitted.

7.12.108DV D2 Addition of 7.12.108DV to the Part 2 as follows:
The following instructions shall be included:

— "Do not pick up anything that is burning or smoking, such as cigarettes, matche
ashes.”

— "Do not use without dust bag and/or filters in place.”

s, or hot

— "Do not use to pick up flammable liquids, such as gasoline, or use in areas where

flammable vapors may be present.”
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7.13 Addition:

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

Compliance is checked by measurement.

7.12.109DV D2 Addition of 7.12.109DYV to the Part 2 as follows:

A cLAss I machine provided with a two-blade, polarized plug shall be provided with the
following instructions or the equivalent:

To reduce the risk of electric shock, this appliance has a polarized plug (one blade is
wider than the other). This plug will fit in a polarized outlet only one way. If the plug
does not fit fully in the outlet, reverse the plug. If it still does not fit, contact a
qualified electrician to install the proper outlet. Do not change the product in any
way.

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

7.14DV D2 Modification to add the following at'the end of 7.14 of the Part 1:

7.14DV.1 A cautionary marking shall be prefixed by a signal word "DANGER,"” “"WARNING,"
dr "CAUTION."” These signal words shall not be replaced by symbols.

'I]‘he signal words “DANGER”,*WARNING”, or “CAUTION” if in the Latin alphabet|shall be
ih uppercase having a height'not less than

a) 3,5 mm for appliances normally used on the floor;
b) 2,0 mm for PORTABLE APPLIANCES with a printable surface of less than 10 cm?; and

c) 3,0 mm for other appliances.

OTE A height of 3,5 mm is similar to 14-pt Arial, 3,0 mm is similar to 12-pt Arial and 2,0 mm is similar to|8-pt Arial.
ther typefaces might differ in the pt value.

02

T-H4DBV-2-Uppercasetettersof- thetextexplaining-the-signalword-shatt-benmosmatter than
1,6 mm, with other letters according to the font size of the uppercase letter.

7.14DV.3 Unless contrasting colours are used, moulded in, engraved, or stamped,
markings shall be either raised above or have a depth below the surface of at least 0,25
mm.

7.15DV D2 Modification to add the following to 7.15 of the Part 1:

If the hose of a CENTRALLY-SITED VACUUM CLEANER not intended for wet pick-up is provided by
the manufacturer, it shall be marked in the area of the handle in accordance with Item 6 of
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Table 7.1.104DV.1 and in such a manner and location that it will be visible to the user during
NORMAL OPERATION.

7.18DV DR Modification to add the following to 7.18DV of the Part 1:

Such appliances shall additionally be marked adjacent to the terminals with the following
or equivalent for an output greater than 15 V: “Class 2 Not Wet."

8 Protection against access to live parts

This clayse of Part 1 is applicable except as follows.

8.1 Addition:

Water and water-borne cleaning agents are considered conductive.

T.1 .4DV D2 Modification of 8.1.4DV in the Part 1 by adding.the following as the first/dashed
tem:

+ the part is supplied from a SAFETY ISOLATING TRANSFORMER, provided that the voltage does
not exceed 60 V DC.

9 Starting of motor-operated appliances

This clayse of Part 1 is not applicable.

9DV D2 Modification to replace-the first sentence of the Part 2 with the following:

This clause of Part 1 is@pplicable.

10 Power input and current

This clayse of Part«-is applicable.

1" HeTing

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

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

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

NOTE 102 The probe may be held in place using a laboratory stand clamp or similar device. Any measuring instrument giving the
same results as the probe may be used.

11.3DV D2 Modification to replace the paragraph following NOTE 3 of the Part 1 with the
following:

Temperature measurements of windings by either thermocouple or resistance method are

aceeptable-

11.4 Nqt applicable.
11.5 Addition:

For the Heating test, the normal load P, on the motor driving the moving brushes can be simulé
brake or pther means.

A

11.6 No
1.7 Ad
Machines
11.8 M

During th
in Table 1

The temperature”rise limits in Table 3 specified for “External enclosure of motor-operated ap

except he

11.5DV D2 Modification to add the following to 11.5 of the Part 2:

being repeated at both 0,94 times and 1,06 times'the RATED VOLTAGE.

ppliances are operated under NORMAL OPERATION ‘and supplied with RATED VOLTAGE

t applicable.

dition:

are operated until steady congditions are established.
dification:

e test, the temperature rises are monitored continuously and shall not exceed the valug
01.

ndles-held in normal use” and the corresponding footnotes are not applicable.

ted by a

the test

s shown

pliances,

Add the le’I’UVVI.IIy rcvw tdbl’U.
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Table 101
Maximum temperature rises for specified accessible external surfaces under normal operating
conditions
Temperature rise of external surfaces
K
Surf
urtace Surfaces of hand-held Surfaces of other
appliances °© appliances ¢

Bare metal 42 48

Coated metal @ 49 59

Glass an FaFRt 56 66

Plastic ard plastic coating > 0,4 mm ¢ 62 74

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

in7.1.

@ Metal is|considered coated when a coating having a minimum thickness of 90 um made by enamel or non4substantially
coating ifused.

® The tenfperature rise limit of plastic also applies for plastic material having a metal finish of thickness Jess 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]
ceramic material apply.

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

€ Within 25 mm from air outlets the above values can be increased by 5 K.

plastic

glass and

hs stated

Table 3DV.1 D2 Modification of Table 3 of the Part:1"by adding NOTE 104DV:

OTE 104DV A temperature is considered constant when.three successive readings, taken at interval
e previously elapsed duration of the test, but not less.than 5-min intervals, indicate no increase.

1.8DV.1 D2 Modification to add thefollowing to 11.8 of the Part 2:

YOLTAGE are increased by 20K. Evaluation of an insulation system to Annex C is ac
as an alternative to compliance with the standards of Annex DVA.

1.8DV.2 DC Modification to add 11.8DV.2.1 to 11.8DV.2.3 to 11.8 of the Part 2:

maximum temperature to which it is exposed during normal use of the appliance.
polymeric material shall be considered appropriate from a thermal-aging standpoi

5 of 10% of

For motor windings, the temperature rise limits of Table 3 for 0,94 and 1,06 timps RATED

ceptable

he
tif the
bes not:

1.8DV.2.1 A material used for the enclosure shall be resistant to thermal degradation at the

1naximum temperature to which it is exposed during normal use of the appliance d

a) Exceed 65 °C for portable appliance; and

b) Exceed 50 °C for other appliances.

11.8DV.2.2 With the exception of winding insulations, temperature limits for polymeric

materials are evaluated only at RATED VOLTAGE, as follows:

a) For enclosures of portable appliances, the greater of 65 °C or relative thermal

index of the material;

b) For all other cases, the relative thermal index of the material.
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12 Void

11.8DV.2.3 A VACUUM RELIEF VALVE that complies with the VACUUM RELIEF VALVE endurance test
of 24.1.4ADV.1 shall be allowed to operate. In that case, the valve is disabled while the air

inlet is restricted to establish the mean load P,, and then the test is conducted with
inlet restriction while allowing the valve to operate.

11.101DV D2 Addition of 11.101DV to Clause 11 of the Part 1:

For machines provided with general-use socket-outlet(s) in which the vacuum

this air

and the

socket-outlet cannot be energized at the same time, the socket-outlets shall be additionally

perated while connected to a resistive load equal to the applicable total socket-outlet load

lue given in Table 22.52.101DV.1.

Hor a machine where the vacuum motor and socket-outlets can be energized at t
time, the machine shall be operated with the socket-outlet(s) loaded with the intend

13 Leakage current and electric strength at operating temperature

This clauge of Part 1 is applicable except as follows.

13.2 Addition:

For CLASPE | APPLIANCES where several motors operdate at the same time, the leakage current
exceed 3|5 mA.

113.2DV D2 Delete the “Addition” te.13.2 in the Part 2:

This addition does not apply.

Table 4DV D1 Modification to add footnote cDV to Table 4 of the Part 1:

o

V For a CLASS.| APPLIANCE that is intended for wet pick-up and is supported by the body of a pers
blely hand held,\BASIC INSULATION is tested at 2500 V.

[72]

13.3DV.2 D2 Modification by adding the following text to 13.3 of the Part 1:

e same
led load.

shall not

bn but not

Additionally, printed wiring assemblies, and other electronic circuit components that would

be damaged by application of the test potential, or that short-circuit the test potent
be removed, disconnected, or otherwise rendered inoperative before the dielectric

ial, shall
voltage-

withstand tests are made. A representative subassembly may be tested instead of an entire
unit. The semiconductor devices in the unit may be individually shunted before the test is
made to avoid destroying them in the case of a malfunction elsewhere in the secondary

circuits.

14 Transient overvoltages

This clause of Part 1 is applicable.
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15 Moisture resistance

This clau

se 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 loa

152 R
Machine

—spillag

— filling ipcluding overfilling, and
— overtutning of unstable machines

do not affect their electrical insulation.

Complia

The mad

filled to palf the level indicated-in the instructions. A machine is considered to be unstable if it
brce of 180 N is applied to the top of the machine in the most unfavourable horizontal dirgction.

when a f|

Machine
connectq
with the

The liqu

This addition does not apply.

Stoufobe observed to avord overfoaaing:.

5.1.2DV D2 Delete the “Addition” to 15.1.2 in the Part 2:

bplacement:
5 having a liquid container shall be so constructed that

p Of liquid due to NORMAL OPERATION,

hce is checked by the following ‘tests:

hine is placed on a supportinclined at an angle of 10° to the horizontal, the liquid conta

s having a liquid container and provided with an appliance inlet are fitted with an af
r and flexible*cable or cord; machines having a liquid container and TYPE X ATTACHMENT
ightest Cross-sectional area specified in Table 11. Other machines are tested as delivere

id “‘container of the machine is completely filled with a saline solution of water d

her being
pverturns

propriate
are fitted
.

ontaining

approxir

o R VAl N P O~ 0 . H ~ ] WAy e | & 4L 0 il
atciy 1 o INa vl ariua U,U /o TIoIrty ayCrit ariid a Turiricr yudritity, cyudar tv 19 /0 UI'tric U

the container or 0,25 |, whichever is the greater, is poured in steadily over a period of 1 min.

apacity of

Any commercially available rinsing agent may be used, but if there is any doubt with regards to the test

results, t

he rinsing agent shall have the following properties:

— viscosity, 177 mPa s;

— pH, 2,2 (1 % in water)

and its composition shall be
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Substance Parts by mass
%
Plurafac ® LF 221" 15,0
Cumene sulfonate (40 % solution) 11,5
Citric acid (anhydrous) 3,0
Deionized water 70,5

document

" Plurafac ® LF 221 is the trade name of a product supplied by BASF. This information is given for the convenience of users of this

and does not constitute an endorsement by IEC of the product named.

Machines
place, ov
for 5 min

Nozzles
base of v

a level off
MOTORIZE

5 min.
After eac

There sh
the value

Ty =

]

ok

15.3 M(

$ tested as specified in the leakage current tests of 13.2.

which are unstable are then, with the container completely filled and with the cover
erturned from the most unfavourable of the normal positions of use, and are leftin)tha
Linless the machine returns automatically to its normal position of use.

hnd MOTORIZED CLEANING HEADS of WATER-SUCTION CLEANING MACHINES ,are/placed in a
hich is level with the surface supporting the machine. The tray is filled.with the TEST SO

5 mm above its base, this level being maintained throughout the test)The machine incl
D CLEANING HEAD is operated until its liquid container is completelyfull and afterwards fon

h of these tests, the machine shall withstand the electric strength test of 16.3.
bil be no trace of liquid on insulation that reduces the "CLEARANCES or CREEPAGE DISTANC

5 specified in Clause 29.

art 2:

he test is repeated, except with~the machine operating and drawing only air an

5.2DV.2 D2 Modification to add the following after the final paragraph of 15.2 of the

fter each of these tests, the leakage current shall not exceed 5,0 mA when the aj

dification:

or lid in
position

tray, the
LUTION to

iding the
a further

ES below

5.2DV.1 D2 Modification to add the following to the paragraph after the untitled tablle of the

i tipped

ver for 5 s in the most unfavorable position. A separate sample may be used for egch test.

Part 2:

bpliance

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

15.101

may come into contact with them during normal use.

MOTORIZED CLEANING HEADS of WATER SUCTION CLEANING MACHINES shall be resistant to liquids that

The following test is not applicable to MOTORIZED CLEANING HEADS of CLASS Il CONSTRUCTION having a
WORKING VOLTAGE up to 24 V.

Compliance is checked by the following four tests.
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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

The MOTIORIZED CLEANING HEAD is then subjected to the test described in 14.2.4-0f IEC 60529,
TEST SOLUTION.

The MOTIORIZED CLEANING HEAD is to be operated in a flat-bottomed vessel filled with a saline §
water coptaining approximately 1 % NaCl so that a depth of 3,0 mm.of,water is maintained. The
to be a s|ze such that the MOTORIZED CLEANING HEAD moves about fréely, and is to be operated:

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

— conne
holds or

The MOTORIZED CLEANING HEAD shall then withstand the electric strength test of 16.3, the voltg

applied

insulatiop that reduces the CLEARANCES O CREEPAGE DISTANCES below the values specified in Cla
16 Leakage current and electric:strength

This clayse of Part 1 is applicable except as follows.

16.3 A

1 000|times on its front face;

1 000|times on its cleaning surface.

1 000 times on its right side;

1 000 times on its left side;

pted to the vacuum cleaner until the vacuum cleaner has picked up as much water as it4
for 5 min, whichever occurs sooner.

between the LIVE PARTS and the TEST SOLUTION. There shall be no trace of saline sd

6.1DV D2 Modification to add the following to the Part 1:

Additionally, printed wiring assemblies and other electronic circuit components th
pe damaged by application of the test potential, or that short-circuit the test poten
beremoved, disconnected, or otherwise rendered inoperative before the electric

using the

olution of
vessel is

capacity

ge being
lution on
ise 29.

at would
tial, shall
strength

test'of 16 3 is made A representative subassembly may be tested instead of an erl

tire unit.

The semiconductor devices in the unit may be individually shunted before the test is made
to avoid destroying them in the case of a malfunction elsewhere in the secondary circuits.

16.2DV.2 D2 Delete 16.2DV.2 of the Part 1:

This Clause does not apply.

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

17 Overload protection of transformers and associated circuits

This clause of Part 1 is applicable.

18 Endprance

This clauge of Part 1 is not applicable.

19 Abnprmal operation

This clauge of Part 1 is applicable except as follows.
19.1 Addition:

Machineg 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 CENTRALLY-SITED
VACUUM JLEANERS.

NOTE 101 Beparate fan motors are not intended for vacuuming, but for cooling the equipment. These motors are indepgndent from
the main vafuum motor.

DUST EXTRACTORS are also subjected to the tests of 19.102 and 19.103, if applicable.

CENTRALLY-SITED VACUUM CLEANERS are also subjected to the tests of 19.104 and 19.105, if applicaple.

19.1DV.1 DC Modification of 19.1 of the Part 1 to add the following to the fourth pardgraph:
Nachines with speed settings shall be tested at lowest and highest speeds.

Machines with.polymeric enclosure parts are also subjected to the test of 19.107DV

1|9.1 DV:2 D2 Modification of 19.1 of the Part 2 to add NOTE 102DV:

NOTE 102DV If an ELECTRONIC CIRCUIT has been evaluated in accordance with the standards for automatic
controls given by Annex DVA, the requirements for fault conditions in 19.11.2 and electromagnetic immunity in
19.11.4 can be satisfied by component evaluation.

19.2 Addition:

The machine is tested without liquid in the container.

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

19.7 Addition:
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MOTORIZED CLEANING HEADS are tested with the rotating brush or similar device locked for 30 s.

Unattended DUST EXTRACTORS are operated until steady conditions are reached.

Separate fan motors of CENTRALLY-SITED VACUUM CLEANERS are operated until steady conditions are
reached.

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

199 N

+ IH kLl
pLApPpIiivdulc.

19.10 Addition:

For this
types of

In the ca

[

Table 19.11ADV.

fest, the lowest possible load for radial turbines is obtained with the air inlet sealed.
urbines, the characteristics shall be taken into account.

se of cleaners driving a brush or agitator, the belt is removed.
9.11DV D2 Modification to add the following to 19.11 of the'Part 1:

If a fault condition specified in 19.11.2 results indoss of a SAFETY-CRITICAL FUNC|
ELECTRONIC CIRCUIT shall comply with 19.11ADV.

9.11ADV D2 Addition of 19.11ADV after 19.11 of the Part 1 as follows:

9.11ADV ELECTRONIC CIRCUIT for SAFETY-CRITICAL FUNCTIONS

Table 19.11ADV

SAFETY-CRITICAL FUNCTIONS: Required performance levels

TION, the

9.11ADV.1 Fault conditions b)to g) specified in 19.11.2 are not applied to circuits ¢r parts
pf circuits performing a SAFETY-CRITICAL FUNCTION when functional reliability is
demonstrated as specified.in 19.11ADV.2. Common SAFETY-CRITICAL FUNCTIONS are listed in

Type and purpose of SCF or PEC? Method for Immunity Acceptance Criteria? for
function’ Minimum Performance Tests of 19.11.4 Immunity tests jand fault
Level (PL) conditioLas
Prevent loss of ON/OFF No - -
control for a power
switch or control with no
ACCESSIBLE MOVING
PARTS capable of
causing injury
Power switches or other Yes — SCF The product is to be During and after the
controls that prevent b switched off during the tests, the ACCESSIBLE

unintended operation of
motors controlling
ACCESSIBLE MOVING
PARTS capable of
causing injury and not
provided with the

immunity tests. Observe
the appliance input or the
ACCESSIBLE MOVING
PARTS during and after
the application of the
stimuli.

MOVING PARTS capable
of causing injury shall
not operate with the
switch in the “off”
position.®

Table 19.11ADV Continued on Next Page

or other
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Table 19.11ADV Continued

Type and purpose of SCF or PEC? Method for Immunity Acceptance Criteria® for
function’ Minimum Performance Tests of 19.11.4 Immunity tests and fault
Level (PL) conditions
Warning marking of
Clause 7.1.104DV.3
Power switches or other No - -
controls that prevent
unintended operation of
motors controlling
apphances-with-mot
operated brushes
provided with the
Warning marking of
Clause 7.1.104DV.3.
nterlocks as required to Yes - SCF The interlocked part is to | During and after the
protect against electric b be removed or opened to | tests, moving pafts
hock or injury to activate the interlock. The{}~€apable of causing injury,
Eersons (Clauses 20.2 appliance is to be which are ACCE$SIBLE
nd 22.107) switched on. Observe.the | MOVING PARTS after
appliance input orthe removal of the
ACCESSIBLE MOVING interlocked part, shall not
PARTS during and after operate.® After the tests,
the applicationof the parts that are
stimuli, ACCESSIBLE aftpr
removal of the
interlocked part, shall not
become LIVE PARTS.
PROTECTIVE Yes - PEC As specified in 19.11.4 For immunity tesis of
ELECTRONIC CIRCUITS a—Portable with the abnormal 19.11.4, by compliance
b — Stationary condition removed with 19.13
For the fault condlitions,
by compliance wjth
19.11.3
Prevent self-resetting Yes - SCF Before application of the During and after the
fter operation of a b stimuli, the relevant tests, the ACCESSIBLE
ROTECTIVE abnormal test is MOVING PARTS gtapable
LECTRONIC CIRCUIT conducted. The abnormal | of causing injury|shall
hat turns off the condition is then not operate.’
ppliance where there is removed but without
risk of injury due to disconnecting the supply
CCESSIBLE MOVING voltage. Observe the
'ARTS, not provided with appliance input or the
he Warning marking of ACCESSIBLE MOVING
lause 7.1.104DV.3 PARTS during and after
the application of the
stimuli.
bllotor speed control. No - -
Watér level sensing No = =
control operating during
the test of 15.2 and
defeated during the test
of 19.101
Water level sensing Yes - SCF After application of the After the tests, the test of
control operating during b - if there is a risk of stimuli, the product is 15.2 is repeated and the
the test of 15.2 but not fire; evaluated to the acceptance criteria of

defeated during the test
of Clause 19.101

c —if there is a risk of
shock (where required to
meet the leakage current
test)

requirements of the
standard

15.2 shall be fulfilled

Table 19.11ADV Continued on Next Page
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Table 19.11ADV Continued

Type and purpose of
function’

SCF or PEC?
Minimum Performance
Level (PL)

Method for Immunity
Tests of 19.11.4

Acceptance Criteria? for
Immunity tests and fault
conditions

Pump shut down due to
overpressure condition.

No

Clogged filter sensing or
self-cleaning control.

No

Operation of VACUUM
RELIEF VALVE or motor

Yes - PEC
a—If attended

As specified in 19.11.4
with the abnormal

shut down in response to
obstructed working air
flow, if the failure of this
control would result in
non-compliance with
Clauses 19.102 — 19.105

b — If unattended

For immunity tests of
19.11.4. by compliance

condition removed

with 19.13
For the faultico{ditions,
by compliance with 19.9

NOTE 1: Performance levels not specified here may be assessed by comparison torsimilar functions listed or
through a consideration of increased residual risk created by a failure of the ELECTRONIC CIRCUIT by
application 1ISO 13849-1 using the guidance of Annex 101.DVD.

NOTE 2: For Immunity tests (19.11.4), the condition of the machine and controls is as described in this| table.
For faults conditions (19.11.3), the fault is applied with the machine in the un-energized state and the groduct
subsequently energized for evaluation.

NOTE 3: Less than 0,5 s energized or less than 10 s of uninterruptedymotion of the ACCESSIBLE MOVING PART
is considered unlikely to cause injury.

PL = a; MTTFd = 5 years;
PL'=b: MTTFd = 20 years;

PL = c: MTTFd = 50 years.

b)f software is relied upon to perform a SAFETY-CRITICAL FUNCTION, it shall be
evaluated in accordance with Clause 22.46.

9.11ADV.2 The test parameters and conditions.used in the investigation of the cir¢uit
¢overed by Clause 19.11ADV.1 shall be as follows:

a) The reliability of portions of the'electronic circuit that are responsible for the
safety-critical function shall be evaluated by the MTTFd (Mean Time To Dangé¢rous
Failure) calculations required to meet the necessary Performance Level (PL
associated with the safety-critical function as described in ISO 13849-1; see|Annex
H. In cases of single.channel designs, the required MTTFd for each performance level
shall be as follows:

19.11.3DV D2 Modification to replace the first paragraph of 19.11.3 of the Part 1 with the

following:

If the appliance incorporates a PROTECTIVE ELECTRONIC CIRCUIT which operates to ensure
compliance with Clause 19, the relevant test is repeated with a single fault simulated, as
indicated in a) to g) of 19.11.2, or the circuit is evaluated to the Minimum Performance Level
in accordance with 19.11ADV.
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19.11.4DV.1 D2 Modification to replace the second paragraph of 19.11.4 of the Part 1 with
the following:

Appliances incorporating a PROTECTIVE ELECTRONIC CIRCUIT or an ELECTRONIC CIRCUIT
performing a SAFETY-CRITICAL FUNCTION as specified in 19.11ADV shall be subjected to the

tests of 19.11.4.1 to 19.11.4.7. The tests shall be carried out after the PROTECTIVE ELECTRONIC
CIRCUIT has operated during the relevant tests of Clause 19 except 19.2, 19.6, and 19.11.3 or

with the ELECTRONIC CIRCUIT for SAFETY-CRITICAL FUNCTION in the condition as specified in
Table 19.11ADV. However, appliances that are operated for 30 s or 5 min during the test of

19.7 are exempt from the tests for electromagnetic phenomena.

19.13 Modification:

In the se¢ond paragraph, add “and 22.104” after “20.2”.

19.101

Machines having liquid containers that are provided with shut-off deviee(s) or valve(s) 4

subjecte( to the test of 15.2.

Stop val

es or other fluid shut-off devices are made inoperative. If'two6 or more independen

devices gre provided, only one of them is made inoperative at a tinie, provided that they have pa

test of op

erating 3 000 times satisfactorily. Otherwise all devicesthat'failed are made inoperative.

Care shauld be taken to suck up an air-liquid mixture to prevent overloading of the motor of th

unit. The

After this

input power should be observed to avoid overloading.

test, the machine shall be subjected to the electrical strength test of 16.3. Inspection st

that watef has not entered the machine to any._dangerous extent. In particular, there shall be nd

water on
specified

1

F

19.102

the electrical insulation that reduces’the CLEARANCE or CREEPAGE DISTANCES below
in Clause 29.

[9.101DV D2 Modification toadd the following to 19.101 of the Part 2:

Tlhis test is not applicable when the shut-off device is evaluated as a SAFETY

UNCTION of an electronic control as specified in 19.11ADV.

DUST EXTRACTORS for which 30.2.3 applies are supplied at RATED VOLTAGE and operated

inlet for the suction’hose closed.

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

re again

shut-off
ssed the

b suction

all show
trace of
he limits

CRITICAL

with the

19.103 DUST EXTRACTORS for which 30.2.3 applies with separate ventilation for the motor are supplied at
RATED VOLTAGE and operated with the airflow through the motor blocked.

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

19.104 CENTRALLY-SITED VACUUM CLEANERS are supplied at RATED VOLTAGE and operated with the inlet for
the suction hose open and then closed.

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

19.105 CENTRALLY-SITED VACUUM CLEANERS with separate ventilation for the motor are supplied at RATED
VOLTAGE and operated with the airflow through the motor blocked.
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19.106DV D2 Addition of Clause 19.106DV to Clause 19 of the Part 2:

The protection provided with a motor described in Clause 22.109DV shall be such that no
burning insulation or molten material falls to the surface that supports the appliance when
the motor is energized under each of the following fault conditions:

i) Open main winding;

ii) Open starting winding;

i) Starti itch short-circuited: and

iv) Capacitor of permanent-split capacitor motor short-circuited — the.shdrt-circuit

shall be applied before the motor is energized, and the rotor shall be locked

Compliance is verified by test.

9.107DV DC Addition of 19.107DV to Clause 19 of the Part 2:

For appliances with polymeric enclosure parts, the appliance shall be operated y

nder the

tonditions of abnormal operation that are appropriatefor the product, such as stalled-rotor

bperation. During the test, the appliance shall rest on white tissue paper on a

20 Sta

This clay

201 M

Add to tH

Aluminium

surface. A single layer of cheesecloth shall be)draped over the entire applianc

ppliance shall be operated continuously until the ultimate results have been de
ontinuous operation for 7 h may be necessary to obtain the ultimate results. T

e no ignition of the enclosure material or'exposure of live parts. There shall be nd
f the combustible material that the appliance is placed on or draped with as a
mission of flame through other thaniexisting openings.

bility and mechanical hazards

se of Part 1 is applicable except as follows.

pdification:

e existingNOTE:

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

oftwood
and the
rmined.
re shall
b ignition
result of

Addition.

MOTORIZED CLEANING HEADS are not subjected to this test.

20.2 Addition:

These requirements do not apply to rotating brushes and similar devices, or to moving parts exposed

during th

e fitting of accessories that allow conversion from one application to another.

20.2DV.1 D1 Modification to add the following to the second paragraph of the Part 1:

Protective enclosures, guards, and similar parts need not be opened or removed if they are
marked in accordance with 7.1.104DV.2.
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20.101 Shaft ends and similar rotating parts shall be protected if they protrude by more than a quarter of
their diameter. Shafts up to 50 mm diameter do not need to be protected if they are rotating at less than 5
revolutions per second, and their ends are rounded and smooth.

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

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

Machineg heavier than 20 kg (empty weight), except stationary machines and BACK-PAGK| VACUUM
CLEANERS, shall be equipped with wheels or rollers for transport, which shall be located or protecied so as

to prevent injury to the feet of the OPERATOR.

Compliance is checked by inspection, measurement and by functional test.
21 Mechanical strength

This clauge of Part 1 is applicable except as follows.

21.1  R4gplacement of the first paragraph:

Machineg and their COMPONENTS and fittings shall have adeqg(ate mechanical strength and be compstructed
to withstand such rough handling as may be expected .in hiormal use, during transportation, assembly,
dismantlipng, scrapping and any other action involving the machine.

Modificatjon in the third paragraph:
The impdct value is increased to 1,0 J £ 0,04J.
21.1DV.1 DE Modification of-21.1 of the Part 2 by adding the following:

Clause 21.1DV of the Part1 is not applicable.

21.1DV.2 D2 Modification of 21.1 of the Part 2 by adding the following:

Hor an (appliance intended for outdoor storage, three samples shall be cooled to a
trmperature of minus 35,0 * 2,0 °C and maintained at this temperature for 3 h. While the

nitis/still cold, the samples shall be subjected to the applicable impact described |n 21.1.

For an appliance marked with an IP rating less than IPX4, the conditioning temperature
shallbe 0 2 °C.

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

If failure of the part subjected fo impact would cause a failure to comply with this specification, any spot of
the machine which may be exposed during NORMAL OPERATION to impacts or blows shall be subjected to a
single blow with an impact energy of 6,75 Nm. The impact stress on the free-standing machines shall be
exerted by a steel sphere with a diameter of 50,8 mm and a mass of 0,535 kg dropped from a height of 1,3
m or hanging on a string acting as a pendulum, falling from a height of 1,3 m.
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21.101ADV D2 Add Clause 21.101ADV to the Part 2:

21.101ADV.1 General

For hand-held appliances and BACK-PACK VACUUM CLEANERS, the impact test of 21.101 is
replaced by the drop impact test in 21.101ADV.2.

21.101ADV.2 Drop impact

21.101ADV.2.1 Appliances completely supported in the hand or by the body during

21.102

Complia
The hos
and the ¢

angles td
one end

The stee
The forc
connectq
21.103

Complia

One endq
crank ro

hall withstand being dropped three times on a concrete floor from a height of 0,91
ample shall be positioned so that the sample strikes the surface in a position diffe
rom those in the other two drops.

1.101ADV.2.2 A wet pick-up appliance that is completely supported in the hand or
ody during use shall be additionally subjected to the test when filled'to maximum

use
m. The
rent

by the

apacity with water prior to each drop. For an appliance with separate tanks for clean

olution and recovery, only one tank shall be filled. In determining compliance, the
hall not be investigated as a condition that would increase the risk of electric sho
Current-carrying hoses shall be resistant to crushing.

hce is checked by the following test.

b js placed between two parallel steel plate§’each having a length of 100 mm, a width
bdges of the longer sides rounded with a radius of 1 mm. The axis of the hose is positiong
the longer sides of the plates. The plates are placed at a distance of approximately 350
of the hose.

| plates are pressed together.at a rate of 50 mm/min £ 5 mm/min until the applied force
e is then released and the-electric strength test of 16.3 is carried out between the ¢
d together and the saline-solution.

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

of the-hose is attached to the connecting rod of the crank mechanism shown in Figure
ates.at 30 revolutions per minute resulting in the end of the hose moving horizontally b

water
CK.

bf 50 mm
bd at right
mm from

is 1,5 kN.
bnductors

102. The
ackwards

and forw

s over a distance of 300 mm

The hose is supported by a rotating smooth roller over which a belt of abrasive cloth moves at a speed of

0,1 m/min. The abrasive is corundum grit size P100, as specified in ISO 6344-2.

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

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

The test

is carried out for 100 revolutions of the crank.

After the test, BASIC INSULATION shall not be exposed and the electric strength test of 16.3 is carried out

between

the conductors connected together and the saline solution.
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21.104 Current-carrying hoses shall be resistant to flexing.
Compliance is checked by the following test.

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

NOTE It mJy be necessary to reposition the mass during the test.
The mas$ slides against an inclined plate so that the maximum deflection of the hose is 3.
The arm |s raised and lowered by means of a crank that rotates at a speed of 10 /min’+ 1 r/min.

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

After 10 Q00 revolutions, the hose shall withstand the electric strength test of 16.3.

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

21.105 [urrent-carrying hoses shall be resistant to.torsion.
Compliarice is checked by the following test.

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

The test is carried out for 27000 cycles.

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

21.106 [Current-carrying hoses shall be resistant to cold conditions.

Compliance is checked by the following test.

A 600 mm length of hose is bent as shown in Fiqure 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.
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21.107DV D2 Addition of 21.107DV to the Part 2:

21.107DV.1 A handle used to carry an appliance, including a back-pack machine, shall
withstand a force of four times the empty weight of the appliance without damage to the
handle, its securing means, or that portion of the enclosure to which the handle is
attached. Compliance is checked by the test of 21.107DV.2 to 21.107DV.4.

NOTE The straps of a BACK-PACK VACUUM CLEANER are considered to be handles.

21.107DV.2 The weight of the appliance plus a force of three times its welght shall be used.

e 10ad all be U Ormiy appiied over a a /0 MM wWIa d enter o glhandle
ithout clamping. The load shall be started at zero and gradually increased sothaf the test
alue is reached in 5 to 10 s and shall be maintained for 1 min.

nable to be carried by one handle, the force shall be distributed between the handles. The
Histribution of force shall be determined by measuring the percentage of the applignce

eight sustained by each handle with the appliance in the normalcarrying position. When
hn appliance is furnished with more than one handle and can'be’carried by only one

andle, each handle shall sustain the total force.

21.107DV.3 When more than one handle is furnished on an appliance, andthe appfjance is

21.107DV.4 A wet pick-up type appliance that is completely supported in the hand ¢r by the
pody during use shall be filled to maximum normalcapacity with water when determining
he weight of the appliance and during the test.<Eor an appliance with separate tanks for
lean solution and recovery, only the largest tank shall be filled to maximum normal
apacity with water during the test.

P1.108DV D2 Addition of 21.108DV._to the Part 2:
P1.108DV.1 Crushing resistance

P1.108DV.1.1 Stationary and fixed appliances shall withstand a 1-min application of the
crushing force described in 21.108DV.1.2. After the test, the appliance shall show no
damage that couldiimpair compliance with this standard and compliance with 8.1, 15.1 and

lause 29 shallnot be impaired. In case of doubt, SUPPLEMENTARY INSULATION and
REINFORCED INSULATION are subjected to the electric strength test of 16.3. Damage to|the

inish, small.dents that do not reduce CLEARANCES or CREEPAGE DISTANCES below the|values
specifiedhin Clause 29, and small chips that do not adversely affect protection agaipst
nccessto LIVE PARTS or moisture, are ignored.

08 86 - 2 apph Be-Ba6 d-on-the-mounting bya
flxed rlgld supportmg surface The crushlng force shall be applled to the side opposne the
mounting surface, and by flat surfaces each 102 by 254 mm. Each force applicator shall
exert 45,4 kg on the sample. As many applicators shall be applied as the sample can
accommodate on the surface opposite the mounting surface, based on an arrangement of
applicators as indicated in Figure 107DV.

22 Construction

This clause of Part 1 is applicable except as follows.
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22.2DV D2 Modification to add the following to 22.2DV of the Part 1:
Over-current protection employed for motor-running overload protection and not internal
to a motor shall be located in each ungrounded conductor.
NOTE 101DV A neutral conductor is a grounded conductor.

22.6 Addition:

WATER-SUCTION CLEANING MACHINES shall be so constructed that neither water nor foam from_ détergents

can penefrate into the motor or come in contact with LIVE PARTS.

22.35 Addition;

These p

.6DV D2 Modification to add the following to the Part 2:

.6DV.1 Leakage from a polymeric liquid reservoir is not considered likely to occuy, if the
reservoir is subjected to Clauses 22.6DV.2 and 22.6DV.3 without any,cracking, breaking,
hrinking, warping, or distortion that allows liquid to leak from the’reservoir.

.6DV.2 The reservoir shall be subjected to the test of Clauses 8.2 and 8.4 of IEC 60695-10-
, except that the oven shall be maintained for a duration.of 7 h at a temperature of 10 K
igher than the maximum operating temperature of the reservoir measured at the hpttest
pot on the inside of the reservoir under normal operating conditions, but not less than

°C. The product shall not be operated during the test. After conditioning, the reservoir
hall be allowed to cool to room temperature and shall show no signs of shrinking,
arping, or distortion that allows liquid to leak from the reservoir.

.6DV.3 If deterioration or breakage of a liquid reservoir provided as part of a machine
ould result in a risk of fire, electricshock, or injury to persons, the container shalllbe
ubjected to the impact test for polymeric reservoirs described in Clause 21.101 without
istortion of the reservoir, including attached tubing, that results in one or both of the
bllowing conditions:

=h

a) interference with the operation or user servicing of the product; or

b) openings'that allow liquid to leak from the tank.

rts\are subject to the hammer test of Clause 21. If this insulation does not meet the reguirement
of 29.3, tlesea-;e-sub;eet-te-the-ﬁeﬂew»g-mpaa-test—' g -

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

Inspection shall show that the covering has not shrunk to such an extent that the required insulation is no

longer g

iven or that the covering has not peeled off, so that it may move longitudinally.

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

While still at this temperature, the sample is then subjected to impact by means of the apparatus shown in
Figure 101. The weight "A", having a mass of 0,3 kg, falls from a height of 350 mm on to the chisel "B" of
hardened steel, the edge of which is placed on the sample.
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One impact is applied to each place where the insulation is likely to be weak or damaged in NORMAL
OPERATION, the distance between the points of impact being at least 10 mm.

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

For CENTRALLY-SITED VACUUM CLEANERS, this subclause of Part 1 is applicable.

22.40DV D2 Modification to add the following to the Part 1:

2.40DV.1 For motors without a hp rating, 1/3 hp is considered a motor input of 480 VA.

n extra-low voltage current-carrying hose contact that is made by any(manual qperation
such as connection of a hose) and energizes a relay or solid-state device which[turns on
he motor of a centrally-sited vacuum complies with this requirement.

2.46DV D2 Modification to replace the first paragraph of 22.46 of the Part 1 with the
ollowing:

PROTECTIVE ELECTRONIC CIRCUITS or programmablé electronic circuits performing SAFETY-
RITICAL FUNCTIONS are used to ensure compliance ‘with this standard, the software shall

ontain measures to control the fault/error conditions specified in Table R.1.

2.52.101DV D1 Modification to add 22:52.101DV.1 to 22.52.101DV.15 to 22.52DV of the Part

2.52.101DV.1 Machines provided with general-use socket-outlet or general-use socket-
utlets shall comply with 22.52:101DV.2 to 22.52.101DV.15.

2.52.101DV.2 The socket-outlets shall be of the grounding type. The machine shal| be
rovided with the instruction specified in Clause 7.12DV.3.

2.52.101DV.3 ‘A cord-connected, portable, vacuum cleaner provided with a generaj-use
ocket-outlet or socket-outlets shall have a current rating as required in Table
2.52.101DV.1 and be provided with an plug rated not less than the current rating of the
ppliance.

Table 2252 101DV
Requirements for general-use socket-outlets provided on portable, cord-connected

vacuums
Minimum Appliance Supplementa Minimum Total socket-
Number of supply cord current Supplementa ry OCP internal outletb load®
socket- size rating, ry OCP rating, if wiring size®
outlets minimum required? provided
mm? (AWG) A A mm? (AWG) A
6 3,3 (12) 20 Yes 20 3,3(12) 20
5 3,3(12) 20 No 20 3,3(12) 20

Table 22.52.101DV.1 Continued on Next Page
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Table 22.52.101DV.1 Continued

leaner shall be as indicated in Table 22.52.101DV.1.

(@)

Minimum Appliance Supplementa Minimum Total socket-
Number of supply cord current Supplementa ry OCP internal outletb load®
socket- size rating, ry OCP rating, if wiring size?
outlets minimum required? provided
mm? (AWG) A A mm? (AWG) A
4 2,1 (14) 15 Yes 15 2,1 (14) 15
1-3 2,1 (14) 15 No 15 2,1 (14) 15
2 Size of conductors through which socket-outlet current is drawn.
Additional resistive load applied equally between socket-outlets shall be used as the normal load in Qlause
11.101DV.
22.52.101DV.4 The minimum conductor size of the SUPPLY CORD for a portable, vacuum

22.52.101DV.5 An overcurrent protection device (OCP) as required by Table 22.52.101DV.1

dgr Clause 22.52.101DV.15 shall be suitably rated and comply with the following:

a) The requirements in CSA C22.2 No. 235 and UL 107%7; or
14; or

489.

22.52.101DV.6 The general-use socket-outlet(s) shall have a current rating of 15 or 2
jvoltage rating of 125 or 250 V. The socket-outlets shall have a voltage and current
qual to that of the plug on the SUPPLY CORD.

0 A with a 20-A plug.

.52.101DV.7 When'multiple general-use socket-outlets are provided, they shall all
the same current(rating. These socket-outlets may be of the same or different slot
nfigurations/(locking and non-locking) or employ a spring-actuated latching mec

for locking a.mated plug in place after the blades have been inserted into the female

ntacts.

.52.101DV.8 The socket-outlets of an appliance shall comply with the applicable

b) A fuse that complies with the requirements in(fCSA C22.2 No. 248.14 and U|L 248-

c) A circuit breaker that complies with the requirements in CSA C22.2 No. 5 and UL

0 A and
rating

A 15-A general-use socket-outlet is not prohibited from being used with an appliance rated

have

hanism

ce that

requirements in Annex DVA. Each general-use socket-outlet provided in an applian

is either equipped with temporary mounting means or intended for use in a fixed

application, and having the configuration specified in Figure C1.5 of UL 1681, shall comply
with the requirements of the Grounding Contact Test in CSA C22.2 No. 42 and UL 498.

22.52.101DV.9 The face of a general-use socket-outlet shall:
a) Be flush with or project beyond a nonconductive surrounding surface; or

b) Project at least 0,38 mm (0,015 in) beyond a conductive surrounding surfa

ce.

22.52.101DV.10 Ground-fault circuit protection (Class A) shall be provided for general-use
socket-outlets that are part of a fixed or stationary appliance intended to be used outdoors.

The ground-fault circuit protection (Class A) shall comply with Annex DVA.
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22.54

22.101

may imppir the safety of the machine.

22.52.101DV.11 An general-use socket-outlet of an appliance intended for wet pick-up shall

be located so that it is unlikely to be wetted.

22.52.101DV.12 Polymeric material that encloses unswitched socket-outlets and associated
circuitry that is always energized when the appliance is plugged in shall comply with

Clause 30.2.2 at a test severity of 650 °C.

22.52.101DV.13 The general-use socket-outlet(s) of an appliance shall function using one of

the following methods:

appliance is plugged into a socket-outlet;

c) Auto — one or more socket-outlets are designed to turn on‘the’'vacuum cle
(Unswitched).

The switches provided for socket-outlets may have other positions, provided that|
uitably marked and their function described in the instruction manual. The switch

e marked as required in Clause 7.1.104DV.6 b).

2.52.101DV.14 A general-use socket-outlet for use on a nominal 120 V circuit shall
he grounded (neutral) supply conductor connected to the terminal that is substan
ilver in color or otherwise marked to indicate that it is intended for connection to {
rounded (neutral) supply conductor:

ocket-outlets intended for.general use, and if the overcurrent protection of the br
ircuit to which the appliance will properly be connected exceeds that acceptable
ocket-outlet or socket-olitlets, the appliance shall include suitable overcurrent pr
or the socket-outlet circuits.

This subclause.is not applicable.

Machines shall be constructed so as to prevent the penetration of objects from the flg

when a socket-outlet load is sensed. The socket-outlet(s) are to be Always On

2.52.101DV.15 If a permanently.connected appliance includes one or more genera{;use

—aAlways On(Unswitchedj=asocket-outltetontheapplianceisenergized-when the

b) Switched — socket-outlets switched via one or more suitably rated switchgs,
provided the socket-outlet is marked as required in Clause 7.1.104DV.6 a); of

aner

they are
shall be

arked to clearly indicate which socket-outlet(s) it .controls and the socket-outlet(s) shall

have
ially
he

nch
r the
btection

or, which

LIVE PARTS of machines for wet use shall be at least 30 mm distance from the surface of the floor,

measured in vertical direction through existing holes. This requirement does not apply to MOTORIZED
CLEANING HEADS.

Compliance is checked by inspection and measurements.

22.102 CLASS | APPLIANCES or CLASS Il APPLIANCES shall be equipped with a mains isolating switch that
ensures ALL-POLE DISCONNECTION according to overvoltage category Il conditions.

For built-in battery chargers, this ALL-POLE DISCONNECTION can be realised by pulling the plug.

Other switches may be of single pole construction.
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The following circuits need not be disconnected by the supply disconnecting device:

— plug and socket-outlets;

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

failure;

— phase rotating indicators;

— control circuits for interlocking.

It is recor
Complian

2

22.103
controls s

Complian

22.104
exceedin

Complian
22.105

All meas
SUPPLY C

BACK-PAC
harness.
of 7,5 kg.

Tlhis Clause does not apply.

hmended, however, that such circuits be provided with their own disconnecting deviee:
ce is checked by inspection.

2.102DV D2 Delete Clause 22.102 of the Part 2:

For machines where the OPERATOR is required to use ‘personal protective equipmer
hall be designed in such a way that they can be operatéd safely.

ce is checked by inspection and by functional test.

f machines are provided with shut-off devices, the devices shall prevent the liquid Ig
j the maximum allowed level.

ce is checked by inspection.
Harness of back-pack vacuum cleaners

irements are made with all filters in place, empty dust containers and without the weig
DRD.

A double shoulder harness shall be provided for BACK-PACK VACUUM CLEANERS exceedin

Single sk

OPERATOR

harness.

oulder harnesses shall be designed so that the machine can be released quickly

t (PPE),

vel from

ht of the

K VACUUM CLEANERS with a mass exceeding 6 kg shall be equipped with at least a single [shoulder

) a mass

from the

sm on the

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

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

BACK-PACK VACUUM CLEANERS exceeding a mass of 7,5 kg shall be supplied with a pad at the points of
contact between the machine and the body.

Compliance is checked by inspection and functional test.
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22106 Handgrip of back-pack vacuum cleaners
BACK-PACK VACUUM CLEANERS shall be equipped with a handgrip with a surface or structure specifically

designed for the OPERATOR's hand to allow the OPERATOR to grasp the BACK-PACK VACUUM CLEANER to place
it on his back or take it off.

Compliance shall be checked by inspection and functional test.

22.106DV D2 Modification to add the following to 22.106 of the Part 2:

ack-pack straps or harness can be considered as handles. The test of 21.108DV.applies.

Compliance shall be checked by inspection and functional test.

22.107 |Interlock switches
Interlock|switches that prevent access to live parts shall be located to prevenbunintentional operation.
Compliahce is checked by inspection and by applying test probe B of IEC 61032.
22.108DV D2 Add 22.108DV to the Part 2:

An opening in an appliance provided for hanging the appliance shall be located or|guarded
o that a nail, hook, or the like does not displace a part that would create a risk pf fire or
lectric shock and does not contact any of the following:

a) An uninsulated live part;
b) Magnet wire;

c) Internal wiring;

d) Moving parts; or

e) Any other part likely to create a risk of fire or electric shock.

22.109DV)DC Add 22.109DV to the Part 2:

22.109DV.1 A motor shall be provided with overload protection when it is:

a) Permanently connected and manually started;
b) In an unattended appliance;
c) In a cord-connected, portable, vacuum cleaner provided with a socket-outlet; or

d) In a coin-operated appliance.

22.109DV.2 Motor overload protection may be provided by any of the following methods:

a) Thermal, impedance or electronic motor protection according to Annex DVA;
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b) Overcurrent protective devices complying with the running overload and locked
rotor motor protection requirements for thermal motor protection standards as
specified in Annex DVA;

c) For appliances intended for connection to fixed wiring, supply branch circuit
overcurrent protection sized according to Table 7.1.105DV and marked according to
7.1.105DV.

22.110DV D2 Add Clauses 22.110DV.1 and 22.110DV.2 to the Part 2:

.110DV.1 The screwshell of a plug type fuse holder and the cap end of an extractdr post
type fuse holder shall be connected toward the load.

.110DV.2 Unless instructed to store indoors according to 7.12.101, polymeric majerial
sed for the enclosure of electrical equipment that will be exposed to an'UV weathering
ource shall be acceptably resistant to degradation. Acceptable resistance is
emonstrated by compliance with Ultraviolet Light Exposure requirements of UL 746C.
23 Intefnal wiring

This clauge of Part 1 is applicable.
24 Conjponents

This clauge of Part 1 is applicable except as follows,

24.1DV.101 DC Modification to add the following text to Clause 24 of the Part 2:

h -

tab used in an electrical quick-connect terminal shall comply with the standard gpecified
n Annex DVA or the requirements of Annex 101.DVC.

24.1DV.3 DC Modification to add the following to 24.1DV.3 of the Part 1:

>

Iternatively,-motors may comply with UL 1004-1/CSA C22.2 No. 100 and be used wijthin the
nsulation,system ratings.

24.1.3 Additiorm:

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

If the interlock switch operates a relay or contactor or is operated by a mechanical actuation system, the
complete switching system is subjected to the test.
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24.1.3DV D2 Modification to 24.1.3 of the Part 1 by replacing “10 000” with “6 000” in the
first and third paragraphs.

24.1.3ADV D2 Add 24.1.3ADV.1 and 24.1.3ADV.2 to 24.1 of the Part 1:

24.1.3ADV.1 General

A switch or relay that has not been evaluated for controlling an inductive (motor) load or
for controlling a d.c. load shall comply with the overload test of Clause 24.1.3ADV.2.

ompliance is checked by inspection and test.
24.1.3ADV.2 Overload test

P4.1.3ADV.2.1 A switch or other device that controls a motor of a product shall perform
acceptably when subjected to an overload test consisting of 50 cycles of operation as
dlescribed in Clauses 24.1.3ADV.2.2 — 24.1.3ADV.2.5 as applicable. Results shall be
acceptable if there is no electrical or mechanical malfunction or breakdown of the ¢levice or
ndue burning or pitting of the contacts, and the fuse in the grounding connection|does
ot open.

A device interlocked so that it will never break the/locked-rotor motor current need not be
ested for overload.

P4.1.3ADV.2.2 Exposed dead metal parts.ofithe product shall be connected to groupd
hrough a 3-ampere plug fuse, and the product shall be connected to the supply mains.

24.1.3ADV.2.3 During the test, the device shall be operated at a rate of not more than 10
ycles per minute.

\ faster rate of operation-may be used if agreeable to those concerned.

P4.1.3ADV.2.4 Thexotor of the motor shall be locked in position. For a mains-operated
achine, the product shall be connected to the supply mains.

P4.1.3ADV:2.5 The connection shall be such that any single-pole, current-interrupting
levice willbe located in the ungrounded conductor of the supply circuit.

24.1.3BDV.1 General

A switch or relay located in other than an LVLE CIRcUIT that has not been evaluated for
controlling an inductive (motor) load or for controlling a d.c. load shall comply with the
overload test of Clause 24.1.3BDV.2.

24.1.3BDV.2 Overload test

24.1.3BDV.2.1 A switch or other device that controls a motor of a product shall perform
acceptably when subjected to an overload test consisting of 50 cycles of operation as
described in Clauses 24.1.3BDV.2.2 — 24.1.3BDV.2.4 as applicable. Results shall be
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acceptable if there is no electrical or mechanical malfunction or breakdown of the device or
undue burning or pitting of the contacts, and the fuse in the grounding connection does
not open.

A device interlocked so that it will never break the locked-rotor motor current need not be
tested for overload.

24.1.3BDV.2.2 Exposed dead metal parts of the product shall be connected to ground
through a 3 A plug fuse, and the product shall be connected to a grounded (neutral) supply
circuit of rated frequency for main connected machines.

.1.3BDV.2.3 During the test the device shall be operated at a rate of not more thaq 10
cles per minute.

faster rate of operation may be used if agreeable to those concerned.

.1.3BDV.2.4 The rotor of the motor shall be locked in position. Fora mains-operated
achine, the product shall be connected to the supply mains.

.1.3BDV.2.5 The connection shall be such that any singlespole, current-interrupting
evice will be located in the ungrounded conductor of the supply circuit.

Gompliance is checked by inspection and test.

24.1.4DV.2 DC Modification to add the following to 24.1.4 of the Part 1:

If there is no increased risk of fire, electric shock, or personal injury hazard during normal
nd abnormal testing with an electronic control circuit rendered ineffective, compliance
ith the control standard requirements is not required. Instead, the electronic contfrol shall

mply with the applicable requirements of this standard.

.1.4DV.3 DC Modification to add the following to 24.1.4DV of the Part 1:

he number of eycles of operation declared for 6.10 and 6.11 of IEC 60730-1 shall not be
less than 1,000 for voltage-maintained NON-SELF RESETTING THERMAL cUT-0UTS and 3P cycles
r other NON-SELF RESETTING THERMAL CUT-OUTS.

24.1.4ADV.1 Mechanical valve endurance test

24.1.4ADV.1.1 A VACUUM RELIEF VALVE shall be subjected to 6 000 cycles of operation by
blocking and unblocking the vacuum air inlet so as to fully actuate the mechanical valve.
The cycle rate shall be a minimum of 6 I/min.

24.1.4ADV.1.2 As an alternative to testing the valve in the vacuum cleaner, a VACUUM RELIEF
VALVE may be bench tested using prescribed or declared end-use air-flow parameters to

determine compliance.
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24.1.4ADV1.3 If polymeric materials are used in the construction of a valve, a second
sample of the valve shall be placed in a full-draft circulating air oven maintained at a

uniform temperature at least 10 °C higher than the maximum temperature of the material
measured under normal operating conditions but not less than 70 °C. The sample shall

remain in the oven for 7 h. After its careful removal from the oven and return to room

temperature, the valve shall be tested in accordance with 24.1.4ADV.1.1 and comply with

24.1.4ADV.1.4.

24.1.4ADV.1.4 Upon completion of the testing, the valve shall still be functional and operate

as intended.

24.2 Adgldition:

For BACK-PACK VACUUM CLEANERS with a switching device located at the end of an intereonnecting| cord, the

switching device shall be designed so that it cannot come into contact with the floorin 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 THERMALYCUT-OUTS shall work reliaply under

overvoltgge conditions.

Compliahce is checked by the following test.

The madhine is supplied at a voltage equal to 1,1 times.the RATED VOLTAGE, under locked rotor qonditions
SO as td cause the THERMAL CUT-OUT to operate within a few minutes, until the THERMAL CUT-OUT has

performad 200 cycles of operation.
After the|test, the machine shall withstand the-tests of Clause 16.
24102 [Interlock switches that prevent.access to LIVE PARTS shall

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

— if a sipgle switching action is obtained by a switching device, the switching device shall provide full
disconndction and the clearances for full disconnection specified in 20.1.5.3 of IEC 61058-1:2000 shall be

obtained|from Tablg22 of IEC 61058-1:2000 using a rated impulse withstand voltage of 4 000 V.

Compliahce is-checked by inspection.

24.103DV.1 For appliances other than centrally-sited vacuums, accessory plugs and

socket-outlets for them shall not be interchangeable with general use plugs and socket-
outlets or with connectors and appliance inlets complying with the standard sheets of CSA
C22.2 No. 60320-1 / UL 60320-1.

NOTE 1 General use refers to plug and socket-outlet configurations permitted under national wiring rules.

NOTE 2 Reference to IEC 60320-1 is for connector and appliance inlet configuration comparison purposes only.

A motorized nozzle intended to be connected to an appliance that is intended for wet pick-
up shall be provided with:
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a) An attached flexible SUPPLY CORD of such length as to plug directly into the
appliance without the use of an intermediate connection such as a detachable cord
set; or

b) A cord-and-hose assembly that has been investigated and found to be acceptable
for the application without creating a risk of fire, electric shock, or injury to persons

when exposed to moisture.

24.103DV.2 An appliance provided with pin terminals shall have a pin guard to reduce the

likelihood of mechanical damage to the pins.

ompliance is checked by the following test.
straight-edge is placed in any position across and in contact with edges of

pening. The pin guard shall prevent the straight-edge from contacting any
arrying pin.

an externally interconnected part such as a motorized nozzle, the connections sl
mploy terminal fittings that can only mate such that the required connection to the
upply conductor is maintained.

.104DV DC Add 24.104DV to Clause 24 of the Part 2:

.104DV Mechanical valve endurance test

.104DV.1 A mechanical air-flow valve shall be subjected to 6 000 cycles of operati

he cycle rate shall be a minimum of 6 cycles per minute.

flow valve may be bench tested using prescribed or declared end-use air-flow para
tp determine compliance.

f the valve shall be placed in a full-draft circulating air oven maintained at a unifor
temperature.at least 10 °C higher than the maximum temperature of the material m
nder normal operating conditions but not less than 70 °C. The sample shall remair

Ive'shall be tested in accordance with 24.104DV.1 and comply with 24.104DV.4.

.104DV.3 If polymeric materials are used in the construction of a valve, a secondJEample

he plug
current-

.103DV.3 If a device required to be connected to a specific supply conductor is employed

all
proper

on by

locking and unblocking the vacuumyair inlet so as to fully actuate the mechanical yalve.

.104DV.2 As an alternativeto testing the valve in the vacuum cleaner, a mechaniclEI air-

eters

sured
in the

ven for'7 h. After its careful removal from the oven and return to room temperature, the

24.104DV.4 Upon completion of the testing, the valve shall still be functional and op
intended.

25 Supply connection and external flexible cords

This clause of Part 1 is applicable except as follows.

25.1

Addition:

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

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

Machines provided with an appliance inlet shall also be provided with an appropriate cord set.
25.1.101DV DR Modification to add 25.1.101DV to 25.1 of the Part 1:

An appliance that is required to employ a polarized plug and that is provided with a
{letachable cord set shall also employ a polarized appliance connector.

25.1.102DV D2 Modification to add 25.1.102DV to 25.1 of the Part 1:

The suPPLY CORD of a portable appliance shall exit from the body of-the plug in a direction
parallel to the major dimension of the blades and at a point opposite a point on the face of
he plug geometrically centered between the blades, unless\the appliance is a|portable
tility vacuum, in which case an angled plug can be provided if the plug pins arg integral
ith a GFCl or ALCI.

OTE A utility vacuum is considered to be a floor-supported vacuum cleaner intended for picking up debris in
arages and shops and has a nozzle separated from the cleanérby a hose.

25.1.103DV D2 Modification to add 25.1.103DV.1 to 25.1.103DV.5 to 25.1 of the Part {:

25.1.103DV.1 Appliance cord lengths(detachable and attached) shall comply with Table
25.1.103DV.1, except as noted in 251.103DV.2.

Table 25.1.103DV.1
Minimum cord lengths

Type-of appliance Minimum SUPPLY CORD lengths
Vacuum cleaner or blower cleaner, except as noted 182 cm
below and as allowed in 25.1.103DV.2
CENTRALLY-SITED VACUUM CLEANER 90 cm
Wet pick-up'appliance supported by the body of a 6m
person-but not solely handheld

5.1.103DV.2 A portable commercial appliance, portable outdoor use appliance, portable
hand-supported blower cleaner or portable wet pick-up appliance may be provided with an
attached supPPLY CORD not longer than 50 cm or with a connector base (motor-attachment
plug) if:

a) The appliance is marked in accordance with 7.1.103DV; or the manufacturer
furnishes a detachable cord set with the appliance. The minimum length of the
provided cord set shall be as specified in Table 25.1.103DV.1; and

b) For outdoor use appliances and wet pick-up appliances, the connection between
the attached suPPLY CORD and the detachable cord set cannot be placed within 75
mm of the floor.
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25.7 Rgplacement:
Supply cords shall be one of the following types:

— Rubbersheathed

25.1.103DV.3 A wet pick-up appliance intended for use with a detachable cord set shall
incorporate a locking type appliance coupler.

25.1.103DV.4 The free length of a conductor inside an outlet box or wiring compartment
shall not be less than 15 cm if the lead is intended for field connection to an external

supply.

25.1.103DV.5 A cord-connected, portable, vacuum cleaner provided with a general-use
socket-outlet or socket-outlets shall not employ a cord set (detachable SuPPLY CORD).

5.2DV.1 D2 Modification to add the following to 25.2 of the Part 1:

If an appliance is of CLASS I construction and is provided with means for $eparate
nnection to more than one power supply, each such connection shall‘be providgd with a
eans for grounding.

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

NOTE 101 |These cords are not suitable for machines inténded to be used outdoors or when they are liable to be ¢xposed to

significant gmounts of ultraviolet radiation.

— Polychlproprene sheathed

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

— Polyvinyl chloride-sheathed

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

ese «cords shall not be used if they are likely to touch metal parts having a temperdture rise
ordinary

T
eqceeding 75 K during the test of Clause 11. Their properties shall be at least those of

p

— 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).

Compliance is checked by inspection.

25.7DV DC Delete 25.7 of the Part 2:

This Clause does not apply.
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25.7DV.1 DC Modification to add the following to Clause 27.5DV.1 of the Part 1:

SUPPLY CORDS shall be at least as serviceable as one of the types given by Table 25.7DV.

Table 25.7DV
Cord types
Appliance use Type of cord®
Automotive and garage S, ST
Other Appliances rated up to 300 V SJ, SJT
Other Appliances S, ST

2 An oil-resistant cord is required when the equipment is likely to be subjected to grease or oil.

b Type SJ, or SJT cord is usable when the appliance is intended to be installed or used in.a'seéparate room
provided for the purpose.

¢ A cord marked with suffix “W” (such a SJTW) is required when the appliance is intendéd for outdoor|use.

25.8.101DV D2 Modification to add 25.8.101DV.1 to 25.8DV.of the Part 1:

25.8.101DV.1 Minimum SUPPLY CORD sizes for machines provided with general-use gocket-
outlets shall be as specified in 22.52.101DV.4.

25.13DV DC Modification to add the following to 25.13 of the Part 1:

If an accessible metal strain-relief, clamp is employed, it shall be provided with
supplementary insulation located between the clamp and the flexible cord.

25.14 Addition:
For machines incorporating a\TYPE X ATTACHMENT or TYPE Y ATTACHMENT, the number of flexings is {20 000.
25.15 Modification:

Replace|Table 12-bythe following:

Table 12
Pull force and torque
Mass of machine Pull force Torque
kg N Nm
<1 30 0,1
>1and<4 60 0,25
>4 125 0,40

Addition:

The test is also applied to the cord in the cord set for machines classified as IPX4 or higher that are
provided with an appliance inlet. The cord set is fitted to the appliance inlet prior to the commencement of
the test.
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26 Terminals for external conductors
This clause of Part 1 is applicable.

27 Provision for earthing

This clause of Part 1 is applicable.

28 Screws and connections

This clauge of Part 1 is applicable.
28DV DE Modification to replace the first paragraph in the Part 2 with the following:

Tlhis clause of Part 1 is applicable except as follows.

28.3DV D2 Modification to add the following to 28.3 of the Part;

rminal plates through which wire binding screws are:threaded shall have a thickness at
l¢ast equal to twice the pitch of the thread of the screw but not less than 0,78 mm, gnd shall
ave at least two complete clean-cut full threads.

crews engaging threaded holes in plates -shall have not fewer than two full|threads
ngaging under any reasonably foreseeable condition of service.
29 Clegrances, creepage distances and solid insulation
This clauge of Part 1 is applicable except as follows.
29.2 Adqdition:

The micrgenvironment is poliition degree 3 unless the insulation is enclosed or located so that it i$ unlikely
to be exppsed to pollution due to normal use of the machine.

30 Resjstance toheat and fire

This clauge of Part 1 is applicable except as follows.

30.2 Addition:
For CENTRALLY-SITED VACUUM CLEANERS, 30.2.3 is applicable.
30.2.2DV D2 Modify 30.2.2DV of the Part 1 by adding the following:

Polymeric parts employed to enclose uninsulated live parts or insulated live parts whose
insulation is less than 0,7 mm, or equivalent, shall have a flammability rating as noted
below in accordance with IEC 60695-11-10:
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a) 5VA for a stationary appliance or an appliance that is permanently i

nstalled.

Alternatively, the polymeric part may be subjected to the 127 mm end-product flame

test in accordance with UL 746C.

b) V2 minimum for an appliance other than as mentioned in Item (a). Alternatively,
the polymeric part may be subjected to the Needle Flame Test of Annex E, or the 12-

mm or 20-mm end-product flame test in accordance with UL 746C.

31 Resistance to rusting

This clayse of Part 1 is applicable.
32 Radiation, toxicity and similar hazards

This clayse of Part 1 is applicable, except as follows.

Addition

For mac

NOTE 101

For mac

For machines intended to pick up dust in ESD PROTECTED AREAS, additional requirements are s
Annex DD.

hines intended to pick up HAZARDOUS DUST, additional requirements are specified in Anne

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

32DV DE Modification to replace the second paragraph of the Part 2 “Addition” witl
following:

equirements are specified in Annex AA.

hines intended to pick up COMBUSTIBLE DUST in an.EXPLOSIVE ATMOSPHERE, additional reqliirements
are spedffied in Annex CC.

ecified in

h the

For machines intended-to pick up COMBUSTIBLE DUST in an ordinary location, additional
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C
A 212,3
L—LJ 7

Ko 127202
suose7 Dimensios o mitmotrs
Key

A weight
B chisel
C fixing arm
D sample

E base having mass of 10 kg

Figure 101

Impact test apparatus

Dimensions in|millimetres

R 150

IEC
5u2382

Key

A crank mechanism

B connecting rod

C roller, diameter 120 mm

D abrasive cloth belt

Figure 102

Apparatus for testing the abrasion resistance of current-carrying hoses
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300+5

40°

&

Dimensions in millimetres

Key
A crank m
B arm

C inclined

plane

i A

su2383

Echanism

Apparatus for testing the resistance to flexing of current-carrying hoses

Figure' 103

Dimesions in millimetres

25

IEC

IEC
su1186a

Figure 104

Configuration of the hose for the freezing treatment
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Intermediate position

r—re=A
[
[
1
/) A k\
i \
/ \
Iy [
\ N\ )
\ /

Position of the hose at start
and finish of each flexing

IEC
su2384

Figure 105

Flexing positions for the hose after removal from the freezing cabinet

B
A
Y 4
\ /
E N\
D

C
su2713 IEC
Key
A adhesive

B thermocduplelwires 0 3 mm diameter to IEC 80584-1 Type K (chrome alumel)
C handle arrangement permitting a contact force of 4 N+ 1 N

D polycarbonate tube: inside diameter 3 mm, outside diameter 5 mm

E tinned copper disc: 5 mm diameter, 0,5 mm thick

The contact face of the disc is to be flat.

Figure 106

Probe for measuring surface temperatures
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Figure 107DV DR Add the following figure to the Part 2:

Eigure 107DV

Location of applicators for crush resistance test

le— 254 MM —e=faw— 254 MM —eta— 254 mm —=
(10 INCHES) (10 INCHES) (10 INCHES)
| | | | ‘
254 mm
(10 INCHES)
|
152, mm
(6YINCHES
i
| 254 mm
(10 INCHES)
102 mm
SB1280A (4 INCHES)
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Annexes

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

Routine tests
For the purpose of this standard, this annex of Part 1 is considered normative.
Annex A of Part 1 is applicable except as follows.

ADV D2 Modification to replace “normative” with “informative” and replace the first

sentenece-of Annex-A-in-the-Part 2with-thefoellowing————m—————————————————————

For the purpose of this standard, this annex of Part 1 is considered informative,

A.3 Fupctional test
Addition

For machines of dust class H, compliance with the PENETRATION requirement of Table AA.1 shall pe shown
either fof the complete machine or for the ESSENTIAL FILTER element
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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.

7.12 Replace the last two paragraphs by the following:

For machines intending to be supplied from a DETACHABLE SUPPLY UNIT or a battery, charger for the
purposes of recharging the battery, the type reference of the DETACHABLE SUPPLY UNITYOr battery charger
shall be gtated.

7.15 Delgte the last paragraph.
BDV D2 Modification to replace Annex B of the Part 1 and Part 2 with the following:

BDV.1 General

Rroducts covered by this standard that are powered by rechargeable batteries either
lely, as an alternative, or in conjunction with other sources shall meet the requirements
f UL 2595/CSA 22.2 No. 0.23, with the conditions and specifications as required by Annex
of that standard as indicated in the following clauses of this Annex that refdr to the
rious indents of UL 2595/CSA 22.2 No.'0:23.

DV.2 Indent A

In reference to Indent A of Annex D of UL 2595/CSA 22.2 No. 0.23, except as ipdicated
Isewhere in UL 2595/CSA(22.2 No. 0.23, the following requirements in this end |product
andard do not apply or are amended as indicated below:

b) With respect to Clause 5: 5.2, 5.3, 5.4, 5.8, 5.11, 5.14 and 5.15 are not appligable.
c) With respect to Clause 6: 6.1 is not applicable.

d) With respect to Clause 7,7.1: 7.2,7.3, 7.4, 7.5, 7.7 and 7.8 are not applicable. Sub-
clause 7.12 is applicable except for references to attachment types anfd mains
connections.

e) For markings including the statement "Unplug before servicing or cleaning” or
similar, the machines shall be provided with a detachable or separable battery pack
or an integral battery with a means to be readily disconnected with or without the
use of tools, and the statement shall be replaced by "Disconnect battery before
servicing or cleaning" or equivalent. With respect to 7.1.104DV.2, a machine without
means to disconnect the battery but with a reliable power switch and a mechanical
device to prevent actuation of the power switch actuator, such as a switch lockout
device, the statement shall be replaced by "Engage switch lockout before servicing”
or the equivalent. However, if the switch lockout is self-restoring, no marking is
required.

f) With respect to Clause 15, the electric strength test is not applicable and 15.3 is
not applicable.
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g) With respect to Clause 24: 24.1.3, 24.3, 24.5 and 24.8 are not applicable.

h) The clauses referenced in Items (a) — (e) above would apply to those products
also powered from mains or other non-isolated sources to the extent that
requirement would apply to the risk of electric shock in the area of the product
containing such a source.

i) The testing of Clause 21 applies to the appliance with integral battery or
detachable battery pack attached, but the compliance criteria of the mechanical
strength test of UL 2595/CSA 22.2 No. 0.23 shall be applied.

RPD\,L2 Ladant R
L= 34 MIUCTIULY

ith respect to Indent B of Annex D of UL 2595/CSA 22.2 No. 0.233,.users| are not
onsidered to be wet during the use of these products except for wet pick-up-appliances.

DV.4 IndentC

ith respect to Indent C of Annex D of UL 2595/CSA 22.2 N0;0.23, LT specification is
equired for batteries for products intended to be used outdoors but stored ind¢ors. For
ther products intended for use outdoors, the ELT: —35 °C specification is applicabje.

DV.5 IndentD

ith respect to Indent D of Annex D of UL 2595/CSA 22.2 No. 0.23, during the heating test,
ortable vacuum cleaners shall be operated.without detachable hoses and attachments
nd with no additional restriction on the intake of air.

BDV.6 IndentE

YVith respect to Indent E of Annex.D of UL 2595/CSA 22.2 No. 0.23, the temperatyre limits
isted in Table 9.1 of UL 2595/CSA22.2 No. 0.23 are considered suitable.

BDV.7 IndentF

ith respect to Indent F of Annex D of UL 2595/CSA 22.2 No. 0.23, during the gbnormal
ests of Annex D-of*UL 2595/CSA 22.2 No. 0.23, the appliance shall be operated|with the
ntake ports uncovered and with no additional mechanical load for those tests where
pplicable.

DV.8 (Indent G

-critical

ithvrespect to Indent G of Annex D of UL 2595/CSA 22.2 No. 0.23, the safe
i i ified i i .1 of UL

2595/CSA 22.2 No. 0.23.
BDV.9 IndentH

With respect to Indent H of Annex D of UL 2595/CSA 22.2 No. 0.23, the impact test may be
conducted on a hardwood or concrete surface.

BDV.10 Indentl

With respect to Indent | of Annex D of UL 2595/CSA 22.2 No. 0.23, products covered by this
end-product standard are not required to have this special switching arrangement.
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BDV.11 IndentJ

With respect to Indent J of Annex D of UL 2595/CSA 22.2 No. 0.23, battery-operated
appliances that can also be operated or charged by mains or a non-isolated source as
described in UL 2595/CSA 22.2 No. 0.23, shall also meet the requirements of this standard
that apply to the risk of electric shock. For these types of appliances, the requirements
specified in BDV.2 are applicable.
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Annex S
(normative)

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

Annex S

the appliance

of Part 1 is applicable except as follows.

7 Marking and instructions

ol

7.1 Add
Delete, &
Renumb

Delete F|

[
y

1

+h L £ rs + 4k I’ H H 2 L L rs
VUG TAol OUTIICTIOC Al UITo UUSH LU Iy. mrerevadrit driia .
fter the last sentence, Note 1.
er “Note 2” to “Note”.

gure S.1.

8DV D2 Modification to replace Annex S of the Part 2 with the following:

Annex S of Part 1 is replaced by Annex BDV.
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Annex AA
(normative)

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

dusts

Annex AADV DE Modify Annex AA by replacing it with Annex AADV.

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

collectin sive HAZARDOLIS DUSTS

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

NOTE 2
PRESSUREK UNIT are used, the use of classification for filtration of dust given in this annex can be useful.

3 Terms and definitions

3.AA.201
PENETRAT|ION
D

degree of PENETRATION of a filter material, a filter or a machine, deterfined as follows:

i
D= —2 % 1002%
min

where

hen power sources other than electricity (e.g. compressed air, internal combustion engine‘etc.) or a NEGATIVE

’hout is the average mass concentration of:the test aerosol in the downstream air during the sampling

time;

mm is the average mass concentration of the test aerosol in the upstream air during the sampling time.

3.AA.202
AIR CHANGE RATE
ACR

number df hourly fresh air.changes, calculated as follows:

acr = %[1 / h]

where
V is the room air volume (m®);
Q is the flow rate of the air exchanger of the room (m®/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 COILECTHON-MEANS

containel having means of safe dust disposal to be undertaken when handled in accordancg with the
manufacdturer’s instructions

3.AA.20
NEGATIVH PRESSURE UNIT

extractioh unit used to ensure that the pressure within a working enclosure is below. atmospheric
6 Classification
6.AA.201 The machines are classified according to dust classes:

-L (Iight hazard) suitable for separating dust with a limit value ,of occupational exposure of greater than 1
mg/m>;

- M (gnedium hazard) for separating dust with a limit value of occupational exposure not lesq than 0,1
mg/m>;

— H (high hazard) for separating all dusts with~all limit values of occupational exposure, |including
carcinoggnic and pathogenic dusts.

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

NOTE 2 Injsome countries, national regulations exist concerning disposal of HAZARDOUS DUSTS.

7 Marking and instructions
7.1 Add{lition:

The model or type reference marked on the machine shall include the dust class letter. Safety relevant
spare pdrts, stich as filters, DUST COLLECTION MEANS and disposable devices (e.g. rigid containers|or plastic
bags), wheh ‘provided with the machine, shall be marked with an indication to ensure use of the correct
spare pakts-

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

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

— Specification of spare parts relating to safety, such as filters and DUST COLLECTION MEANS, and
information of where they can be obtained.

— Maximum flow rate (m%/h) and maximum underpressure (hPa).
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— Before use, OPERATORS shall be provided with information, instruction and training for the use of the
machine and the substances for which it is to be used, including the safe method of removal and disposal
of the material collected.

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

— The manufacturer, or an instructed person, shall perform a technical inspection at least annually,
consisting of, for example, inspection of filters for damage, air tightness of the machine and proper
function pf the control mechanism. In addition, on class H machines, the machine filtration %fficiency

should b¢ tested at least annually, or more frequently as may be specified by national requireménts. The

test methiod that can be used to verify the machine’s filter efficiency is specified in 22.AA.201.2. If the test

fails, it shigll be repeated with a new ESSENTIAL FILTER.

— When garrying out service or repair operations, all contaminated items which cannot be satigfactorily
cleaned gre to be disposed of; such items shall be disposed of in impervious bag$)in accordance|with any
current rggulation for the disposal of such waste.

— The method by which covers of non-dust proof compartments should be removed for cleaning.
In additioh, the instructions shall include the substance of the following, if applicable.
—for class M and class L machines, the meaning of the relevantwarning label according to Figure|AA.2;

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

— for class H machines, the meaning_of the warning label according to Figure AA.1, including the
corresponding warning text according.to 7:14;

— for vactium cleaners with an inflating function, that the use of the INFLATING FUNCTION is not peqfmitted in
areas where hazardous dusts.are present;

— for DUSIr EXTRACTORS, it is’necessary to provide for an adequate AIR CHANGE RATE acr in the ropm if the
exhaust gir is returnedito;the room. Reference to National regulations is necessary.

In additiop, the instructions may recommend the following:

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

7.14 Addition:
Class H machines shall be fitted with the label according to Figure AA.1.
Class M and 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.
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For class L, class M and class H machines, covers and GUARDS which do not require TOOLS for removal
shall be fitted with an additional label worded: REMOVE FOR CLEANING.

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

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

22 Construetion

22.AA.201 Dust collecting machines shall be designed and constructed in accordancé ‘with| the dust
classes given in 6.AA.201 and meet the values given in Table AA.1:

Table AA.1
Penetration limits
Suitability for Degree of
hazardous dust penetration Assembled
R with limit values D Essential filter Essential filter
Dust[class for occupational % material test element test macqrse :‘eSt
exposure metho
mg x m™3
L (light hazard) 22:AA201.1 22.AA.201.3
or : if essential filter
>1 <1 22:AA.201.2 Not required materialftest is not
carripd out
M (medium 22.AA.201.1
hazard) 20,1 <,01 or Not required 22.AA.201.3
22.AA.201.2
H (highlhazard) <0,1, < 0,005 Not required 22.AA.201.2 22.AA.201.3
including
carcinogenic dusts
and dusts
contaminated with
carcinogens and/or
pathogens
Machineq of similar construction andwith identical ESSENTIAL FILTER and mountings and with an identical airflow velgcity may
be treatedl equally.

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

Compliahcevis.checked by the following tests, if applicable as stated in Table AA.1, and taking intp account
the flow ghart as shown in Figure AA.6.

22.AA.201.1 Essential filter material test
For dust class L and M machines, the degree of PENETRATION of the filter material is determined as follows:

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

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

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

[AA1]
Cy—C
D=—"—2x100 %
CV_CO

where

CH is they iigi rt=scatterir g aigl ratdownstreamrof thefitter;
Co is thglblank value of the apparatus for ambient air;
Cy is thellight scattering signal upstream of the filter.

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

The degree of PENETRATION D is determined for 6 samples.

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

22.AA.20[1.2 Essential filter element test

For dust| class H machines, the degree of PENEFRATION of the ESSENTIAL FILTER element |shall be
determingd as follows:

Complianjce is checked by using apparatus sitnilar to Figure AA.4.

On machijnes with a ducted outlet, Fiquke AA.3 can be used.

All dust filters are removed, exceptthe ESSENTIAL FILTER element.

It shall bg ensured that the(ESSENTIAL FILTER element is evenly loaded with the test aerosol.
The test ifs carried out.with a new ESSENTIAL FILTER element.

The test faerosoliis a narrow spectrum mist of paraffin oil, dispersed oil particulate (DOP) or MaCl, in a
concentration_between 10 mg/m® and 200 mg/m®. To maintain the concentration between thege 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.

22.AA.201.3 Assembled machine test
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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 rate.

When the airflow velocity has fallen to 20 m/s in the nominal suction hose diameter, with a maximum
measuring time of 8 h, D is determined, either gravimetrically with a 95 % one-sided confidence level
] ith an equivalent measuring system

If the far of the vacuum cleaner under test is strong enough to maintain the required airflow-rate} QE may

D shall npt exceed the values given in Table AA.1.
22.AA.201.4 Burst strength test

If the machine is equipped with a safety switch to protectthe’motor and filter system, the safgty switch
shall be made inoperable.

Any parts, with the exception of the ESSENTIAL FILTER itself, shall be dried to facilitate the flow of the
clogging|medium. All pre-filters that can be removed without the use of a TooL shall be removed from the
machinel|to ensure that the ESSENTIAL FILTER is_stbjected to the full loading of the clogging medidm and to
the pulsing effect of blocking the inlet as descfibed below.

Suck upla clogging medium (e.g. French:chalk) until a differential pressure corresponding to 9¢4 % of the
maximum vacuum generated by the machine has been reached, or until the differential pressure [stabilises
for a minimum of 2 h. Cover the inletto the machine for 5 s followed by opening for 1 s to achievel|a pulsing
effect.

The pulsjng test shall be repeated 30 times over a period of 3 min.
The ESSENTIAL FILTER:shall not show any damage (e.g. rip up, loosening, holes cracking).

22.AA.202 Filtration efficiency

Dust clagss“M_and dust class H machines may be provided with a SAEE CHANGE ELTER-if a dustlfree 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.

22.AA.203 Suction performance
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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 suction-sweeping machines, the reduction of pressure in the brush area is at least 50 N/m?;

— for othermachines the suction airflow is 20 % greater than the minimum airflow volume as specified in

22.AA.20p.

22.AA204 ‘'Upholstery tacks' test

Dust clags M and dust class H machines shall be designed and constructed so that the ESSENTIAL FILTER
will not b¢ damaged when collecting sharp objects such as broken glass or nails which may be sugked up.

Compliarjce is checked during NORMAL OPERATION by collecting 1 kg per KW RATED POWER INPUT, with a
maximunp of 1 kg, of upholstery tacks, 13 mm long. The filter shall show no‘damage.

If there is|no visible damage, the tests of 22.AA.201 shall be carried 6ut.
22.AA.206 Indication regarding dust removal

All machipes shall be capable of achieving an adequate removal of dust, and an indication shall |be given
as follows.

a) Vacuuin cleaners of dust class M and class Hsshall be provided with an indicator which operatés before
the air velocity, through the largest hose (of/tube) supplied by the manufacturer, falls below| 20 m/s,
referring fo the largest section in the hoseIf airflow indicator adjustments are necessary, they| shall be
adjustable without ToOLS.

b) For suction-sweeping machings).the indicator shall operate before the reduction of pressufe in the
suction ragion of the brush area becomes less than 50 N/m?. This also applies to the side brush affea.

¢) For DUST EXTRACTORS_(eXcluding NEGATIVE PRESSURE UNITS and dust class L machines), the |indicator
shall opefate before the.suction velocity becomes less than that stated by the manufacturer of 20 m/s,
whichever is greater.referring to the largest section in the hose, or the dust source is shut|off by a
mechanigm in the‘dust collector. If airflow indicator adjustments are necessary, they shall be afljustable
without TpoLS. Jf_the dust source cannot be shut off automatically (e.g. when the DUST EXTRRCTOR is
connectefd to a'Circular saw), then at least one of the following warning signals shall be given:

nacousticwarnina sianal if ucad -shall caomphowith 1ISOQ 7734 -
SH-coHSHE-WaHRRG-Sighas+ —SHe-COMPHY- WA -1

— a visual 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.

22.AA.206 Disposable collection means
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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

In dust ¢ machines;—the +FHA R-Sfai—ofry—pe—temovapie—Dy—the—H3e—ot8a
requirenient does also apply to filter elements which are relevant for the first numeral of the.IP,
designatjon.

protection

Compliahce is checked by inspection.
22 AA.208 Air speed of the dust exhaust

The air gpeed of the exhaust of dust class M and dust class H machines shall not unduly disturb pust lying
on the flg

Compliahce is checked by the following test:

The madhine shall be at least 2 m from any wall or vertical surface. The humidity of the air in the|test area
shall nofl exceed 60 % and the test shall be carried out.instill air conditions. The working hos¢ shall be
fitted to the inlet and the intake end shall be positioned.in;an upward direction at a minimum height of 2 m
above flgor level. The exhaust velocity shall not exceed'1 m/s at a height of 50 mm above floor leyel.

22.AA.209 Upstream location of the essential filter
In dust class H machines, the ESSENTIAL FILTER shall be at less than atmospheric pressure.

For dust|class L machines, if the ESSENTIAL FILTER is on the positive side, then the PENETRATION test of
22.AA.201.3 shall be conducted.

Compliahce is checked by the'relevant test.
22.AA210 Guard

Dust clags M and dust class H machines shall be constructed so as to GUARD against accidental entry and
the release oftHAZARDOUS DUST from any part of the machine when not in use.

Complia rcetschecked l’J_y illopcbffuu andtihreuseoftest [Jlubc BoftE€C6
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 only by using TOOLS. GUARDS fitted
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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.AA212

Machines of dust classes M or H shall not be equipped with an INFLATING FUNCTION.

For machines equipped with a BLOWING FUNCTION, the hoses for suction and for the BLOWING FUNCTION
| kLl

Sha” not o ItUIUI ATy avIc.

Compliance is checked by inspection.

Dimensions-in-millimetreq

10

(0,5 mm)

WARNING: (for wording see 7.14)

White

20
10

su4280

Figure AA 1

>10

Red

Warning label for dust class H machines

IEC
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Dimensions in millimeters (0, 5 mm)
4 Orange  1SO 7000-0434 (2004-01) 10
ISO 7000-1641 (2004-01)
o
N
IEC

su4282

Figure AA.2

Warning label for-dust class L and dust M machines
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Test method for essential filter material
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In situ essential filter element test
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Measurement
duct QE >Q

Astart

Cabin
] Qu Measurement
Filter point plane)
Q.
Test o} @L | >@
Q, substance T / 25d _ >3d
=

:F:> \ Air mover
Q—Q >
Inlet £ T Funnel

duct
Air cleaning system

under test
The air eftering at Q; should be filtered. The filter used shall be of dust class M.

IEC
su4286

The air entpring at Qg should be filtered. The filter used shall be of dust class M.

Figure AA.5
Assembled machine test
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su4287

Dust class L machines

L]

L

22.AA.2011

22.AA.201.2
(Alternative)

22.AA.201.3
(Alternative)

22.AA.201.4

¥

Further tests in accordance with the Annex AA, Clause 22

| Dust class M machines | |

Dust class H machines |

¥

I
¥

22.AA.201.1 ‘essential filter material test’

22.AA.201.2 ‘essential filter.element test’

Built-in filter
cleaning
mechanism?

YES

Replacement of the essential filter is allowq

22.AA.202 filtration efficiency’

22.AA.203 ‘suction performance’

Replacement of the essential filter is allowed

l

22.AA.204 ‘upholstery tacks’

22.AA.201.3 ‘assembled machine test’

l

Replacement of the essential filter is allowed

!

22.AA.201.4 ‘Burst strength test’

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

Figure AA.6

Sequence and selection of tests according to Clause 22

IEC
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Annex AADV DE Modify Annex AA by replacing it with the following:

Annex AADV
(normative)

Particular requirements for vacuum cleaners and DUST EXTRACTORS for the collection of
HAZARDOUS DUSTS and COMBUSTIBLE DUSTS

NOTE 1 This Annex has been adapted from Annex AA in IEC 60335-2-69:2021.

0 ati 3 are apnlicable tao 3 m paNe and DUST
EXTRACTORS specifically designed for wet and/or dry suction for COMMERCIAL [USE and
specify the requirements for collecting HAZARDOUS DUSTS and COMBUSTIBLE DUSTS| in other
han an EXPLOSIVE DUST ATMOSPHERE.

OTE 2 In this annex, subclauses and notes that are numbered starting from 201 are_additional to those in this
part 2.

OTE 3 When power sources other than electricity (e.g. compressed air, interhal’combustion enging etc.) or a
EGATIVE PRESSURE UNIT are used, the use of classification for filtration(of dust given in this annex can be
seful.

OTE 4 Vacuum cleaners and DUST EXTRACTORS used for the collection of explosive dust are not|part of the
$cope.

OTE 5 In some countries, national regulations exist concerning disposal of HAZARDOUS DUSTS.

A\CD covered by this standard are suitable for picking up COMBUSTIBLE DUST, except for
agnesium powder or magnesium dust,-and are presumed to be limited in use [to those
ocations referred to as “unclassified docations” as the term is used in NFPA|70 (also
nown as “ordinary locations”) and does not address those additional risks agsociated
ith the use of these machines in.explosive environments.

OTE 6 Potentially explosive environménts are those described as “classified” as described in NFPA 70 as well
3s those regulated by standards for“occupational safety such as the US CFR, NFPA 664 and others. These
dbligations are assumed to be bofne by the user or employer.

OTE 7 Additional requirements are required for the collection of magnesium powder or dust.

OTE 8 Machines with dirty side volume greater than 226 L (8 ft°) have additional requirements per NFPA 484 and
FPA 652.

Normative references

A\dd prior to the first addition the following:

IEC 60079-32-2:2015, Explosive atmospheres — Part 32-2: Electrostatics hazards — Tests
3 Terms and definitions

AADV.3.201
PENETRATION
D

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

m
D=—"%%x100 %

M,
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where

mout is the average mass concentration of the test aerosol in the downstream air during
the sampling time;

min is the average mass concentration of the test aerosol in the upstream air during the
sampling time.

AADV.3.202
AIR CHANGE RATE

ACR.
ot

umber of hourly fresh air changes, calculated as follows:

acr = %[1 / h]

here
is the room air volume (m3);
is the flow rate of the air exchanger of the room (m®/h).

ADV.3.203
FE CHANGE FILTER

filiter which can be changed without atmospheric or OPERATOR contamination, su¢h as by
eans of handling the filter from the exterior of an impervious membrane and by tHe use of
double sealing method of withdrawal, removal and replacement without expoging the
interior of the filter housing

ADV.3.204
UST CLASS X MACHINE

achine designed to comply\with requirements specified for dust class L, M|or H in
cordance with AADV.6.201

rincipal filter in@'system which may use multiple filters and is a filter which ensyres that
the PENETRATION limits of Table AADV.1 are met

ADV.3.206
UST COLLECTION MEANS

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

AADV.3.207
NEGATIVE PRESSURE UNIT

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

AADV.3.208
ACD (APPLIANCES FOR PICK-UP OF COMBUSTIBLE DUST)

appliances intended to pick up COMBUSTIBLE DUST

AADV.3.209
EPL DA (EQUIPMENT PROTECTION LEVEL DA)

equipment for EXPLOSIVE DUST ATMOSPHERES, having a "very high" Level of Protection, which
is not a source of ignition in NORMAL OPERATION, during expected malfunctions, or during
rare malfunctions
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AADV.3.210
ELECTROSTATIC EARTHING

connection to earth with a maximum resistance of 1 MQ

AADV.3.211
FLOW-THROUGH MOTOR

turbine where the suction air is also used to cool the electric motor

AADV.3.212
CONDUCTIVE PART

part made of materials with a specific resistance of not more than 10 kQ

SOURCE: IEC 62784:2017 including IEC 62784:2017/AMD1:2019]

ADV.3.213
NTISTATIC FILTER MATERIAL

ilter material with a surface resistance of not more than 10® Q
ote 1 to entry: The surface resistance was limited in accordance with IEC TS 60079:32-1.
ote 2 to entry: A measurement method can be found in DIN 54345-5.

General conditions for the tests

.5 Add after the first sentence:

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

Classification
.1 Addition:
cD shall be of cLASS 1.
.2 Addition:
cD shall be at I€ast IPX4 according to IEC 60529:1989+AMD1:1999+AMD2:2013.

cD for picking up CONDUCTIVE DUST shall be at least IP54.

OTE: For-ACD intended for universal use with infrequent pickup of small amounts of CONDUCTIVE PUST, only
IPX4 is required.

I'he test Is carried out with air-moving rans working.

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

AADV.6.201 The machines are classified according to dust classes:
— L (light hazard) suitable for separating dust with a degree of penetration D <1 %;
— M (medium hazard) for separating dust with a degree of penetration D < 0,1 %;

— H (high hazard) for separating dusts with a degree of penetration D < 0,005 %.
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NOTE 1 The use of an ESSENTIAL FILTER of a specified dust class does not allow the complete machine to be
classified with that dust class.

NOTE 2 DUST CLASS H MACHINES often find utility in separating dusts that may be contaminated with
carcinogens or pathogens.

All AcD shall be classified as dust class L, M, or H.
7 Marking and instructions

7.1 Addition:

he model or type reference marked on the machine shall include the dust class lgtter and
the acronym AcbD if applicable. Safety relevant spare parts, such as filters, DUST CO|.LECTION

EANS and disposable devices (e.g. rigid containers or plastic bags), when ‘provigled with
the machine, shall be marked with an indication to ensure use of the corfect spare parts.

or ACD incorporating a liquid reservoir, a transparent surface-and a marking shall be
included to the container to ensure visual inspection of the minimum liquid level in the
reservoir. The hydrogen vent, if any, shall be identified on)the liquid reservpir. The
aximum operating level shall also be identified to notify the user when to empty the
ludge.

7.12 Addition:

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

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

Specification of spare parts relating to safety, such as filters and DUST COLLECTION MEANS,
and information of where they can'be obtained.

Maximum flow rate (m®h)and maximum underpressure (hPa).

Before use, OPERATORS shall be provided with information, instruction and training for the
use of the machineiand the substances for which it is to be used, including the safe
method of removal’and disposal of the material collected.

For user-servicing, the machine shall be dismantled, cleaned and serviced, as far as is

pasonably. practicable, without causing risk to the maintenance staff and others. Suitable
recautions include decontamination before dismantling, provision for local| filtered
axhaust ventilation where the machine is dismantled, cleaning of the maintenance area and
uitable personal protection. T

-

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

— When carrying out service or repair operations, all contaminated items which cannot be
satisfactorily cleaned are to be disposed of; such items shall be disposed of in impervious
bags in accordance with any current regulation for the disposal of such waste.
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— The method by which covers of non-dust proof compartments should be removed for
cleaning.

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

— for CLASS H, M and CLASS L MACHINES, the meaning of the relevant warning label according
to Figure AADV.1;

— for CLASS H and CLASS M MACHINES, the outside of the machine should be decontaminated

by vacuum cleaning methods and wiped clean or treated with sealant before being taken
i inated when

emoved from the hazardous area and appropriate action taken to prevent dust dispersal;

+ for vacuum cleaners with an INFLATING FUNCTION, that the use of the INFLATING FUNCTION is
not permitted in areas where hazardous dusts are present;

+ for DUST EXTRACTORS, it is necessary to provide for an adequate AIR.CHANGE RATE ACR in the
oom if the exhaust air is returned to the room. Reference ,to- National regulations is
necessary.

In addition, the instructions may recommend the following:

+ OPERATORS should observe any safety regulations-appropriate to the materigls being
tandled. For all AcD, the substance of the following instructions shall be proyided, as
pplicable:

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

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

+ This appliance is not suitable-for use in classified (hazardous) locations, to pick up dusts
or liquids of high explosion'tisk, nor mixtures of combustible dust with liquids.

1 The dust container has’to be emptied when full, but also at the end of a working shift and
pefore each transport.

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

1+ Use\for collection only of the combustible dusts specified by the manyfacturer.
Combinations of different metals or dusts can lead to fire or explosion.

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

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

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

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

— Use appropriate personal protective equipment while operating, emptying and cleaning
the appliance.
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— Use only accessories recommended by the manufacturer. The use of other accessories
can cause explosion hazard.

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

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

— The user shall be aware of the fact that this machine is not suitable for picking up liquids
i i R °C

OTE 201 The flash point temperature may vary in different countries. National regulations will need tp be taken
into account.

For dusts with ignition energy less than 1 mJ, additional restrictions of the labour
Zuthorities may apply. The machine is not intended to be used fori.dusts with|ignition
nergy less than 1 mJ.

- WARNING - Attention is drawn to the issues associated withrhandling metallic dists and
ne possibility of exothermic reaction (e.g. fire, explosion).

[

Tlhe instructions for ACD vacuum cleaners shall also in€lude the substance of the following:

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

Tlhe instructions for ACD DUST EXTRACTORS shall also include the substance of the following:

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

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

Conductive machine parts, including suction hoods and CONDUCTIVE PARTS of|CLASS II
ﬂ‘PPLIANCES or tools, shall be ELECTROSTATICALLY EARTHED. Otherwise, additiongl safety
easures are needed.

4

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

ELECTROSTATIC EARTHING can be accomplished through the DUST EXTRACTOR or through a
parate ELECTROSTATIC EARTHING means.

he'instructions for ACD incorporating a liquid reservoir shall also include the subsFance of
ing:

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

— Fill the liquid reservoir only with the liquid recommended by the manufacturer;

— Class llIB liquids shall be handled in accordance with local regulations and NFPA 30. The
instructions for AcD intended for collection of metal dust and incorporating a liquid
reservoir intended to be filled with water shall also include the substance of the following:

— Ensure applying correct liquid in the liquid reservoir for picking up metal dust to avoid
hazardous reaction;
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— Hydrogen gas is flammable and can be generated by picking up certain material like
aluminum, magnesium, etc.;

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

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

.14 Addition:

LASS H, M and L MACHINES shall be fitted with the relevant label according to Figurel AADV.1,
he minimum dimension of x being 5 mm. The label shall be visible while the machine is
laced in any normal position of use. AcD shall be clearly and permanently marked with the
bel according to Figure AADV.2, the minimum dimension of x being’5'mm.

FOr CLASS L, CLASS M and CLASS H MACHINES, covers and GUARDS Which do not reqyire tools
for removal shall be fitted with an additional label worded: Remove for cleaning.

1.15 Addition:
| ettering in warning notices on the machine shalkhave 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.

1 Heating
1.8 Addition:

The temperature of the surfaces of an AcD that are in contact with COMBUSTIBLE DUST shall
not exceed 135 °C.

9 Abnormal operation
9.13 Addition:

The temperature of the surfaces of an AcD that are in contact with COMBUSTIBLE DUST shall

ot exceed 135 °C.
IQ_ﬁUTI?lTUﬁrm' T

221 Addition:

IP 5X machines are operated at RATED POWER INPUT in the dust test chamber as specified in
13.4 of IEC 60529:1989+AMD1:1999+AMD2:2013 and is exposed to the dust atmosphere of
the required concentration and dust type.

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

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

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

AADV.22.201 Dust collecting machines

| |

ust collecting machines shall be designed and constructed in accordance with the dust
dlasses given in AADV.6.201 and meet the values given in Table AADVA:

Table AADV.1
PENETRATION limits
Degree of
Dust class PENETRATION | ESSENTIAL FILTER |‘ESSENTIAL FILTER Pssemoled
D material test element test
% methiod
| (light hazard) <1 AADV.22.201:1 AADV.22.201.2 may AADV.22.201.3 if
be applied ESSENTIAL FILTER
alternatively to material test is not
AADV.22.201.1 carrieq out
M (medium hazard) <0,1 AADV.22.201.1 AADV.22.201.2 may AADV.22.201.3
be applied
alternatively to
AADV.22.201.1
H (high hazard) <0,005 Not required AADV.22.201.2 AADV.24.201.3
achines of similar construction and\with identical ESSENTIAL FILTER and mountings and with an identical
irflow velocity may be treated equally.

z:achines designed for picking up wood dust and mineral dust (containing quartz)|shall be
least of dust class'M.

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

AADV.22.201.1 ESSENTIAL FILTER material test

F -

S arre——MACHINES—the—degree of—PEN A —€ he—fitter—mdterial is
determined as follows:

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

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

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

[AADV.1]
Cy—C

D=——2x100 %
CV_CO

where

eri . . . itters
Co is the blank value of the apparatus for ambient air;

Cy is the light scattering signal upstream of the filter.

Fhe degree of PENETRATION is averaged over the duration of the test, the first readings being
aken 5 min after the commencement of the flow of dust laden -ainthrough the filter sample
material.

fhe degree of PENETRATION D is determined for 6 samples.

Fhe arithmetic mean of the 6 values, plus twice the_standard deviation, shall be less than
he required value of D according to Table AADY.1.

AADV.22.201.2 ESSENTIAL FILTER element test

For DUST CLASS H MACHINES, the degree of PENETRATION of the ESSENTIAL FILTER element shall
be determined as follows:

Compliance is checked by using apparatus similar to Figure AADV.4.
Dn machines with a ducted-outlet, Figure AADV.3 can be used.

All dust filters are removed, except the ESSENTIAL FILTER element.

t shall be ensured that the ESSENTIAL FILTER element is evenly loaded with the test derosol.
he test.is carried out with a new ESSENTIAL FILTER element.

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

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

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

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

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

AADV.22.201.3 Assembled machine test
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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 AADV.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 AADV.22.202.

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

aximum measuring time of 8 h, D is determined, either gravimetrically with a\9
ided confidence level according to ISO 2602, or with an equivalent measuring.sys

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

The upstream concentration of the test substance during the entire test shall be 5 g/m®
dirflow.

The influence of air temperature, humidity and density shall'be taken into considerjtion.
D shall not exceed the values given in Table AADV.1:
AADV.22.201.4 Burst strength test

If the machine is equipped with a safety switch to protect the motor and filter sysitem, the
safety switch shall be made inoperable.

. T

ow of the clogging medium. All'pre-filters that can be removed without the use gf a ToOL
all be removed from the machine to ensure that the ESSENTIAL FILTER is subjected to the
Il loading of the clogging-medium and to the pulsing effect of blocking the|inlet as
escribed below.

ny parts, with the exception of the ESSENTIAL FILTER itself, shall be dried to facqtate the

uck up a clogging medium (e.g. French chalk) until a differential pressure corresponding
tb 90 % of the maximum vacuum generated by the machine has been reached, or until the
ifferential preSsure stabilises for a minimum of 2 h. Cover the inlet to the machine for 5 s
llowed by opening for 1 s to achieve a pulsing effect.

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

he ESSENTIAL FILTER shall not show any damage (e.g. rip up, loosening, holes crackjng).

AADV.22.202 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 AADV.22.203.
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AADV.22.203 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:

at least 50

for other machines, the suction airflow is 20 % greater than the minimum airflow volume
as specified in AADV.22.205.

AADV.22.204 'Upholstery tacks' test

All ACD regardless of dust class and machines for collection ‘of HAZARDOUS DUST of dust
lass M and dust class H shall be designed and constructed so that the ESSENTIAL AILTER will
ot be damaged when collecting sharp objects such as broken glass or nails which may be

sucked up. For ACD, FLOW-THROUGH MOTORS are not permitted.

ompliance is checked during NORMAL OPERATION by collecting 1 kg per kW RATED POWER
PUT, with a maximum of 1 kg, of upholstery tacks, 13 mm long. The filter shall |show no
lamage.

there is no visible damage, the tests of - AADV.22.201 shall be carried out.
AADV.22.205 Indication regarding dust removal

All machines shall be capable:of achieving an adequate re'moval of dust, and an ipdication
shall be given as follows.

1) All ACD regardless of-dust class and machines for collection of HAZARDOUS DUSIT of dust
lass M and class ‘H shall be provided with an indicator which operates before the air
elocity, through the largest hose (or tube) supplied by the manufacturer, falls below 20
/s, referring(to“the largest section in the hose. If airflow indicator adjustments are
ecessary, they shall be adjustable without ToOLS.

OTE: The )limit of the air velocity of 20 m/s is to ensure that the inner surface of the suction hgse is kept
gufficiently clean from hazardous dust. This value does not ensure sufficient dust pick up of e.g. power tools
¢onnected to the suction hose.

b) All suction-sweeping machines shall be provided with an indicator which operates
before the reduction of pressure in the suction region of the brush area becomes less than
50 N/m?2. This also applies to the side brush area.

c) All AcD regardless of dust class and DUST EXTRACTORS for collection of HAZARDOUS DUST
(excluding NEGATIVE PRESSURE UNITS and DUST CLASS L MACHINES), shall be provided with an
indicator which operates before the suction velocity becomes less than that stated by the
manufacturer or 20 m/s, whichever is greater, referring to the largest section in the hose, or
the dust source is shut off by a mechanism in the dust collector. If airflow indicator
adjustments are necessary, they shall be adjustable without ToOLS. If the dust source
cannot be shut off automatically (e.g. when the DUST EXTRACTOR is connected to a circular
saw), then at least one of the following warning signals shall be given:

— an acoustic warning signal, if used, shall comply with ISO 7731;
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— a visual warning signal, if used, shall comply with the following criteria:
¢ providing a minimum luminous intensity of 600 mcd;
¢ its main beam angle where applicable, directed towards the main direction

of the user or such that the operator may detect the warning from the most
likely position of use.

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

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.

AADV.22.206 Disposable collection means

DUST CLASS M MACHINES (except suction sweeping machines)‘and DUST CLASS H NIACHINES
shall be fitted with a disposable collection means.

Hor DUST CLASS M and DUST CLASS H MACHINES, it shall be\possible to remove the collection
means with a minimum of dust release.

Gompliance is checked by inspection and functional test.

AADV.22.207 Removability of the ESSENTIAL FILTER

DUST CLASS H MACHINES, the ESSENTIAL FILTER shall only be removable by the use of a TooL.
his requirement does also apply tofilter elements which are relevant for the first numeral
f the IP protection designation,

ompliance is checked by inspection.

achines equipped, with technical means to detect the presence of the ESSENTIAL FILTER,
hall not be able to:be operated without the essential filter element in place. It is acgeptable
that the suction.motor operates for a maximum of 6 seconds for detection purposes.

Gomplianceis checked by inspection and functional test.

AADV:22.:208 Air speed of the dust exhaust

of HAZARDOUS DUST of DUST CLASS M and DUST CLASS
lying on the floor.

dust-class-and-machin sollection
H MACHINES shall not unduly disturb dust

Compliance is checked by the following test:

The machine shall be at least 2 m from any wall or vertical surface. The humidity of the air
in the test area shall not exceed 60 % and the test shall be carried out in still air conditions.
The working hose shall be fitted to the inlet and the intake end shall be positioned in an
upward direction at a minimum height of 2 m above floor level. The exhaust velocity shall
not exceed 1 m/s at a height of 50 mm above floor level.

AADV.22.209 Upstream location of the ESSENTIAL FILTER
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In DUST CLASS H MACHINES, the ESSENTIAL FILTER shall be at less than atmospheric pressure.

For DUST CLASS L MACHINES, if the ESSENTIAL FILTER is on the positive side, then the
penetration test of AADV.22.201.3 shall be conducted.

Compliance is checked by the relevant test.

AADV.22.210 Guard

DUST CLASS M and DUST CLASS H MACHINES shall be constructed so as to GUARD against
al e = = 2 2 vhen not

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

AADV.22.211 Easy cleaning

All AcD regardless of dust class and machines for collection of\HAZARDOUS DUST Wwith dust
lass M and dust class H shall be designhed and constructed in.stuch a way that they can be
basily cleaned, without impairing their safety. They shall comply with the foIIowing

— covers which are not protecting against both. mechanical and electricall 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 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.

AADV.22.212

PUST CLASSES M or H MACHINES shall not be equipped with an INFLATING FUNCTION.

For machines equipped with a BLOWING FUNCTION, the hoses for suction and for the| BLOWING
FUNCTION shall'not be interchangeable.

Compliance is checked by inspection.

AADV:22.213 The suction fan of AcD shall be on the clean air side.

Compliance is checked by inspection.

AADV.22.214 AcD 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.
Isolated metal parts coming into contact with the dust are not permitted. All metal parts are
bonded and connected to the earth terminal of the connection facility.

Compliance is checked by inspection.

AADV.22.215 For AcD, parts enclosing collected dust and dust conduits shall be made of
materials not containing more than 7,5 % in total of magnesium, titanium and zirconium.
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Nozzles made of material containing more than 7,5 % in total of magnesium, titanium and
zirconium shall be protected against impact by non-sparking metals such as bronze,
monel-metal or low tensile strength austenitic stainless steel.

Compliance is checked by inspection.

AADV.22.216 For AcD, 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 strength
a Y - .

Gompliance is checked by inspection.

ADV.22.217 Downstream of the ESSENTIAL FILTER within AcD, the air is-considergd to be
‘ee of COMBUSTIBLE DUST.

=h

ESSENTIAL FILTERS are not considered to produce an explosion risk, as long as they gither

a) comply to IEC 60079-32-2:2015, clause 4.11, measured upstream side wjith max.
charge limited to 200 nC, 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.

|

he criteria above applies also to other filters in contact with the explosive atmosphere
within the Acp.

h

ADV.22.218 For AcD incorporating a liquid reservoir the following additional
bquirements apply:

-

— operation of the appliance shall be prevented when the liquid level is bélow the
minimum fill level;

— the dust laden airflow shall go through the liquid, in order to inertize the d'tt itself;
— the AcD.shall not operate, if relevant inner parts which ensure the dust ineytization

are missing. It is technically necessary to make sure that the dust-laden|air flow
mixes-well with the liquid, for example with a sieve element.

Gompliance is checked by functional test and inspection.

NOTE These requirements are not applicable for ACD incorporating a liquid reservoir not used for dust $eparation
or inertization purposes.

AADV.22.219 For AcD intended for collection of metal dust and incorporating a liquid
reservoir intended to be filled with water, the following additional requirements apply:

— The liquid reservoir shall be provided with a vent at the top of the dust collection
container to prevent accumulation of hydrogen gas generated from combustible metal dust
contacting a liquid which results in hydrogen production, like water. The vent shall be at
least 25 mm (1 inch) in diameter and it shall open automatically when the appliance is not
operating.
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— All compartments above the liquid reservoir shall be provided with venting at the top of
the compartment to prevent the accumulation of hydrogen gas when the unit is not in
operation.

— Any electrical compartment above the liquid reservoir shall be provided with means to
prevent hydrogen gas from entering the compartment.

Compliance is checked by functional test, measurement and inspection.

AADV.22.220 For AcD, end-to-end suction hose resistance of the hose assembly shall be
0O

ompliance is checked by measurement.
DV.22.221 AcD shall not create any ignition source.

Il cONDUCTIVE PARTS that are in contact with COMBUSTIBLE DUST shail' be ELECTROSJATICALLY
ARTHED.

he requirement for ELECTROSTATIC EARTHING does not apply’to small CONDUCTIVE PARTS,
hen their time constant (resistance to earth times capacity)’is below 0,02 s.

ompliance is checked as follows.

he ELECTROSTATIC EARTHING is measured with minimum 100 V DC, with an electrode surface
ot exceeding 20 cm?. The electrode is applied-with a force of 10 £ 2 N.

he requirements for non-conductive parts of equipment and non-conductive layers on
etal parts, not enclosing electrical.components, only apply if they are exposed to the
XPLOSIVE DUSTATMOSPHERE and if there is a foreseeable electrostatic charging.

4 Components
4.1 Addition:

omponents located within enclosures containing collected comBUSTIBLE DUST afd which
ay produce an explosion risk shall be suitable for use in areas in which EXPLOSIVE DUST
TMOSPHERES caused by air/dust mixtures are present continuously, i.e. EPL DA. Except for
cD incorporating a liquid reservoir, components shall be at least suitable for EPL DE.

ompliance is checked by inspection.

4.1.3 Addition:

An electromechanical liquid level control of an AcD using an incorporated liquid reservoir
shall be suitable for 50,000 cycles. An electronic liquid level control shall be considered a
safety critical function with a minimum Performance Level (PL) of C in accordance with ISO
13849-1. Any software relied upon for this function shall be evaluated to normative Annex
R of CAN/CSA-C22.2 No. 60335-1/ UL 60335-1 using Table R.1.

AADV.24.201 Socket-outlets for general use incorporated in AcD shall be earthed type.
Compliance is checked by inspection.

AADV.24.202 If filters for cooling air are needed to comply with 6.2 of this normative
Annex, they shall be removable only by using TOOLS.
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Compliance is checked by inspection.
25 Supply connection and external flexible cords
251 Addition:

For AcD, appliance inlets shall be so arranged that the plug is inserted from below. When
disconnected, the appliance inlet shall be protected against deposition of dust by a
permanently attached dust cover.

25.7 Replacement:

SUPPLY CORDS for ACD shall not be lighter than 60245 IEC 66.
Gompliance is checked by inspection

30 Resistance to heat and fire

AADV.30.2.201

upporting) shall be resistant to ignition and spread of fire. This requirement does not
pply to removable dust-collection media placed within the flame-resistant enclosure, e.g.
aper disposal bags.

Non-metallic parts of AcD enclosing collected.‘<COMBUSTIBLE DUST (i.e. covijing or

ompliance is tested as follows.

he following test is not carried out on machines exclusively intended to pick ’1p wood
ust, having a RATED POWER INPUT, not exceeding 1200 W and with the useable volume of the
ust container not exceeding 50 cm?.

on-metallic parts covering but not supporting the collected COMBUSTIBLE OQUST are

ubjected to the glow-wire test according to IEC 60695-2-11, the test being made at a
temperature of 550:°C, unless the material has a glow-wire flammability index oi at least

50 °C according.to IEC 60695-2-11, the test sample being no thicker than the relevant part.

on-metallic parts supporting the collected COMBUSTIBLE DUST are subjected to the glow-

ire test~according to IEC 60695-2-11, the test being made at a temperature of] 650 °C,

nless_the material has a glow-wire flammability index of at least 650 °C according to IEC

0695-2-11, the test sample being no thicker than the relevant part. Parts that withsjtand the

low-wire test of IEC 60695-2-11, but which, during the test, produce a flame that|persists
for longer than 2 s, are subjected to the needle-flame test of Annex E.

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 60695-2-11, provided that the test sample was not thicker than the
relevant part.

31 Resistance to rusting
Addition:

For AcD incorporating a liquid reservoir, the reservoir shall be made out of non-corrosive
material.
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Compliance is checked by inspection.
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Figure AADV.1
Warning label for DUST CLASS L, M and H MACHINES
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Warning label for ACD
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Figure AADV.3
Test method for ESSENTIAL FILTER material
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DUST CLASS L MACHINES
I

v ] L]
AADV.22.201.2 AADV.22.201.3
AADV.22.201.1 (Alternative) (Alternative)
I I I
[]
| AADV.22.201.4 |
]

Further tests in accordance with the Annex AADV, Clause 22

| DUST CLASS M MACHINES | | DUST CLASS H MACHINES |
I I
Y L
AADV.22.201.1 ‘ESSENTIAL FILTER material test’ | | AADV.22.201.2 ‘ESSENTIALFILTER element test’

Built-in filter
cleaning
mechanism?

YES

I

| Replacement of the ESSENTIAL FILTER is|allowed I

:

| AADV.22.202 filtration efficiency’ I

I

| AADV.22.203 ‘suction performancg

| Replacement of the ESSENTIAL FILTER is allowed |

I

| AADV.22.204 ‘upholstery tacks’ |

I

| AADV.22.201.3 ‘assembled machine test’ |

I

| Replacement of the ESSENTIAL FILTER is allowed |

|

| AADV.22.201.4 ‘Burst strength test’ |

I

Y

Further tests in accordance with Annex AADV, Clause 22 (AADV.22.205 and the following)

su4287a

Figure AADV.6
Sequence and selection of tests for DUST CLASS L, M and H MACHINES according to Clause 22
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Annex BB
(informative)

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

BBDV D2 Delete Annex BB:

This Annex does not apply.

Values df explosion parameters are given in Table BB.1 as a guide for those concerned with the design
and opefation of dust-handling machines. The dust samples are not necessarily in thesmost hazardous
form that could arise in industry. In addition, the design of the machine, the quantity of materigl and the

methods|for handling should all be taken into account when considering explosion hazards.

NOTE Attgntion is drawn to the fact that in many countries particular information on explosion parameters may be spegified by the
national hegalth authorities, the national authorities responsible for the protection of labour, orsimilar authorities. This|information

might be ayailable online, e.g.

— for Germpny [cited 2016-03-14]: http://www.dguv.de/ifa/ GESTIS/GESTIS-Stoffdatenbank/index.jsp

Table BB.1
Explosion parameters
Minimum Minimum
Dust ignition explosible Minjmum
temperature concentration ignitioh energy

° kg/m’ LJ
Acetamide 560 - —
Acetopargphenetidine - - 11,5
Acetyl-p-fitro-o-toludine 450 - —
Acetyl salicylic acid (Aspirin) 550 0,015 6
Acrylonitrlle-butadiene-styrene copolymer 400 - —
Acrylonitrile-vinylidene chloride copolymer - 0,05 y0
Alkyd powder coatings 360 0,028 P2
Aluminiump, 6 um - 0,03 3
Aluminium, <1 400 um 420 - —
Aluminium, cuttings and buffings 480 - -
Aluminiur, fibres 640 - —
Aluminium linishings 600 - —
Aluminium, polishings 460 - -
Aluminium, swarf 590 - -
Aluminium octoate 460 - -
Animal feed stuff 450 - -
Anthracene - - 7
Anthraquinone 670 - -
Asbestos, resinated 480 - -
Azodicarbonamide - 0,6 130
Barley, milled 370 - -

Table BB.1 Continued on Next Page
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Table BB.1 Continued

Minimum Minimum
Dust ignition explosible Minimum
temperature concentration ignition energy

°C kg/m?® mJ
Battery case dust 400 - -
Benzoic acid 600 0,011 12
Benzoyl peroxide - - 31
Benzoyl peroxide 44 %, gypsum 56 % - - 12
Bleach popreer-66/+66-¢ 586
Bone ﬂourl steamed 540 - -
Boron carbide 640 - -
Bread 450 — -
Bronze 440 — B
Brunswicl green 360 - -
Cadmium sulphide 700 = -
Cadmium jsulphoselenide 710 - -
Cadmium [yellow 390 - -
Cadmium finc sulphide 660 - -
Calcium cftrate 470 — B
Calcium g|uconate 550 - -
Calcium ppntothenate 430 - -
Calcium pfopionate 530 - -
Calcium sflicide - - <46
Calcium sjearate 450 - .
Caprolactam 430 0,07 q0
Carbon, 1B % volatile 590 - 45
Casein 460 - -
Casein mgal, steamed 460 - -
Cellulose,|bleached 410 - -
Cellulose fcetate 340 - -
Cellulose fqcetate, fibres 430 - -
Cellulose acetate butyrate 380 - -
Cellulose friacetate 390 — -
Charcoal, wood 470 - -
Chicken njanure 680 - -
Chloro-anfino-toluene sulphonic acid 650 - -
p-Chloro g-toluidine hydrochloride 650 - -
Coal, 30 % volatile 530 - -
Coal, 36 % volatile 490 - -
Coal, anthracite < 63 pym 530 - -
Coal, Pittsburgh < 74 ym 530 0,03 -
Coal, pulverized < 150 ym 550 - -
Coal, silkstone 490 - -
Cocoa, bean husk 400 - -
Coconut shell 490 - -
Coffee 360 - -

Table BB.1 Continued on Next Page
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Table BB.1 Continued
Minimum Minimum
Dust ignition explosible Minimum
temperature concentration ignition energy

°C kg/m® mJ
Coffee 55 %, chicory 45 % 370 0,1 140
Cork 400 - -
Cornflour 390 - -
Cornstarch 380 0,15 -
Cyclohexanone peroxide = = 21
Detergen, high non-ionic 410 - —
Detergenf, low non-ionic 560 - —
Detergen}, standard ABS 520 - —
Dextrine 440 - —
Dextrose|monohydrate 350 > —
Diamino gtilbene disulphonic acid 450 3 -
Dibutyl tip maleate 600 - —
Dibutyl tir) oxide 530 0,012 7
Dihydro sfreptomycin sulphate 670 - -
Dimethy! [acridan 540 - n
Dimethyl Hiphenyl urea 490 - —
Dinitroanfiine 470 - —
Dinitrobepzoyl chloride 380 - —
Dinitro stijbene disulphonic acid 450 - -
Diphenyl guanidine + 1,5 % de-dusting powder 540 - P8
Diphenyd propane — 0,012 11
Epoxide resin - - 9
Epoxy powder, semi-gloss coating - 0,013 —
Epoxy regin 490 0,012 2
Esparto grass - - —
Face powder 440 — —
Farina stgrch, 20 % H,O - - —
Ferrochrgme 600 — —
Fish mea 520 - —
Flour, English 13 %-H30 - - -
Flour, wheat 390 - 100
Grain, digtillers\dfied solubles 420 006 128
Grain, dribdHbrewers 446 6669 -
Grass 380 - -
Gum, arabic, 250/1 400 ym 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 - _

Table BB.1 Continued on Next Page
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Table BB.1 Continued

Minimum Minimum
Dust ignition explosible Minimum
temperature concentration ignition energy

°C kg/m?® mJ
Lauryl peroxide - - 12
Lead stearate, dibasic - - 12
Leather, <420 ym 520 - -
Liquorice root - 0,2 -
Magnesiu-swat 640
Maize gluten meal 430 - -
Maize husk 430 - -
Male fern,|crushed 510 - -
Malt, coarpe 390 - -
Manganege ethylene bis-dithio carbamate 270 0,07 35
Manioc flour 430 = -
Meat mea 500 - -
Meat and pone meal 440 - -
Melamine|formaldehyde resin 410 0,02 g8
Methyl cellulose 480 - -
2,2 Methylene bis-4-ethyl-6-tertiary butyl phenol 310 - -
Methyl mgthacrylate - - 13
Milk powdpr 440 - -
Milk powdpr, skimmed - - -
Monochlofacetic acid 620 - -
Monosodillm salt of tri-chloroethyl phosphate 540 - -
B-Naphthd| 670 - -
Nigrosine hydrochloride 630 - -
p-Nitro o-gnisidene 400 - -
Nitrocellulpse - — 30
Nitrodiphgnylamine 480 - -
Nitrofurfurpl semi-carbazone 240 - -
m-Nitro p-foluidine 470 - -
p-Nitro o-tpluidine 470 - -
Nylon, ground flock 450 - -
Nylon 11 - 0,005 32
Paper 400 0,03 -
Paper tisshe—=<4-4080-pm 349
Peat 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 <1400 ym 400 - -
Polyethylene 390 0,02 38

Table BB.1 Continued on Next Page
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Table BB.1 Continued

Minimum Minimum
ignition explosible Minimum
temperature concentration ignition energy

°C kg/m® mJ
Polyethylene, commercial — - 57
Polyethylene, ground 400 - -
Polyethylene glycol 320 - -
Polyethylene high density < 90 ym - - 17
Polypropytene: 386 3
Polyurethane 460 - —
Polyvinyl acetate 450 - —
Polyvinyl jacetate, beads - - V0
Polyvinyl chloride 510 - —
Polyvinylchloride, dispersion resin 550 - —
Polyvinylidene chloride 670 = —
Poppy flover 410 0,4 00
Potato, d|ied, <200 ym 450 — —
Propyliod‘ne 470 —_ _
Protein 480 - —
Protein, groundnuts 460 - —
Protein cpncentrate 390 - -
Provenddr 370 - —
Quillaia bprk 450 - _
Rag, <1400 um 470 - —
Rayon, viscose 420 - —
Rayon flock - 0,03 —
Rayon flock, 8 denier, 1,5 mm 425 0,15 —
Resin, rubber 400 - —
Resin, sypthetic 400 - —
Rubber 380 - —
Rubber, latex 450 - -
Rubber, gynthetic 410 - —
Rubber afpcelerator 310 - —
Rubber cfumb 440 - —
Sawdust 430 - —
Senna 440 0,01 105
Silicon 200
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 620 - -
Sodium salt of 2,2 dihydroxy naphthalene disulphonic acid 510 - -
Sodium glucaspaldrate 600 - -
Sodium glucoheptonate, dried 600 - -
Sodium monochloracetate 550 - -
Sodium propionate 470 - -

Table BB.1 Continued on Next Page
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Table BB.1 Continued

Minimum Minimum
Dust ignition explosible Minimum
temperature concentration ignition energy

°C kg/m® mJ
Sodium toluene sulphonate 530 - -
Sodium xylene sulphonate 490 - -
Sorbic acid 440 - _
Soya bean 390 0,23 370
Soya me 440 018 330
Starch 470 — -
Starch, cold water 490 - -
Starch, maize 10 % H,O - 0,15 -
Stearic ac|d 330 - -
Steel 450 - -
Streptomy[cin sulphate 700 - -
Sugar 330 6,015 48
Sulphur 220 0,02 -
Tallow, hy@irogenated 620 - -
Tartaric adid 350 - -
Tea 500 - -
Tobacco, ¢ried 320 - -
Urea 900 - -
Urea formpldehyde moulding powder 450 0,04 -
Urea formpldehyde moulding powder, paper filled 430 0,07 49
Wax, paraffin 340 - -
Whey flou 480 - -
Wood 360 - -
Wood, flogr 380 0,06 1
Wood, flogr, < 1400 um 410 - 1
Wood, grdund fluffed 450 - -
Wood, shgvings 400 0,1 -
Wood pulq, dehydrated 450 - -
Wood pulg}, flock 470 - I
Zinc stearpte 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

CCDV D2 Delete Annex CC:

This Annex does not apply.

NOTE 1 T|
extractors

The follg

DUST EX]
DUSTS.

NOTE 2 In
1 Scoq

Replace

EXTRACT

broviding equipment protection level Dc for the collection of combustible dusts.

wing modifications to the relevant clauses in this part 2 are applicable to vactium cleg
[RACTORS providing EQUIPMENT PROTECTION LEVEL DC (EPL DC) for the collection of CON

this annex, subclauses and notes that are numbered starting from 201 are additionakto those in this part 2.
e

ment of the first paragraph:

RS, for wet suction or dry suction, intended for:.¢cemmercial indoor or outdoor use with

his annex will be withdrawn after the publication of IEC 62784: Particular requirements for vacuum cleanels and dust

ners and
IBUSTIBLE

br without

This sta}dard deals with the safety of mobile electrical mator<operated vacuum cleaners, incluging busT

attachm

NOTE 201
combustibl|

Addition

Machines as covered by these annex are also‘suitable for use in NON-HAZARDOUS AREAS. The |
E dust does not automatically imply the presencewef zone 22, as referred in IEC 60079-10-2.

nts, to collect COMBUSTIBLE DUST in an EXPLOSI/E'DUST ATMOSPHERE and providing EPL DG.

resence of

This stapdard does not cover spegific;hazards associated with extreme ambient temperatures (less than

-20°Co

This sta
consider

This star

3 Terms and-definitions

I higher than 40 °C).

ndard does not cover motorized cleaning heads for which additional requirements 4§
ption.

dard doesnot apply to BACK-PACK VACUUM CLEANERS.

re under

This cla
follows.

£l R o L lal ry o HIEE el a N aYaValw/aWal 0072024 L0070
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3.CC.201
TYPE 22 MACHINE

vacuum cleaner or DUST EXTRACTOR, together with suction hoses, nozzles and other 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

xcept as
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3.CC.203
CONDUCTI

VE PART

part made of materials with a specific resistance of not more than 10 000 Qm

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 108 Q

Note 1 to ef

Note 2 to eff

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

try: A measurement method can be found in DIN 54345-5.

4 Generfal requirement

Addition:

4.CC.201
accessor

The type]
requiring

The requirements given in this standard apply to each TYPE 22 MACHINE, incl
es, such as nozzles, hoses, unless otherwise stated.

22 machines complying with the requirements of this annex are intended for use
EPL Dc. This does not imply that the internal of the\machine is required to be EPL Da

should b¢ classified in accordance with IEC 60079-10-2, The internal parts of a type 22 mach

comply W
process ¢

Any elec
comply W

4.CC.204
In additiol
tacks tes
with 22.A
with com

ith all of the requirements of this annex in ordéer to meet the minimum safety require
ombustible dust.

rical accessories, used inside the vacuum cleaner and in contact with combustible g
ith EPL Da are considered to meet the requirement of this standard.

Machines of TYPE 22 shall comiply with dust class L, class M or class H according to A
h, machines of TYPE 22 and ¢lass L shall comply with the requirements of 22.AA.204 [u
1 and of 22.AA.208 [speed.of exhaust air], and shall be provided with an indicator in ac
A.205. For all machines,.FLOW-THROUGH TURBINES are not permitted. For all machineg
mutators or other patential sparking sources are not permitted, unless provided with ¢

protection level to EPL Da.

4.CC.203
IEC 6007
cold (IEC

4.CC.204
60079-0

Non-metallic-enclosures and non-metallic parts of enclosures shall meet the require|
9-0 for thérmal endurance to heat (IEC 60079-0:2011, Subclause 26.8), thermal endu
6007940:2011, Subclause 26.9) and resistance to impact (Clause 21), in that order.

For materials used for cementing the requirements of 'materials used for cementin

Liding all

in areas
or that it
ine shall
ments to

ust, that

nex AA.
bholstery
ordance
, motors
xplosion

ments of
rance to

y' of IEC

bhall b d-addi

£ lE1] ditiarnaths
Ao Tarme U adaTaoTTanty .

4.CC.205 For battery powered machines the requirements of IEC 60079 series shall 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
A, 1B, and llic shall be at least IPX4, as specified for the second numeral of the IP code in IEC 60529.
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The protection against harmful ingress of dust to reach EPL Dc for TYPE 22 MACHINES of GROUP IlIA, 11IB and
lic 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:

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 fo the cleaner, as functional vacuum air stream. Air of any separate motor cooling
stream i§ taken from the inside of the dust test chamber.

Depending on the geometry of the exhaust opening(s) of the cleaner, its functional exhatist afr may be
conducted through another hose to the outside of the dust chamber.

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

The vaclium cleaner is operated during 8 hours. If the cooling air streanmi-becomes restricted by blocked
cooling air filters, resulting in tripping of temperature protection devices, the test can be intefrupted to
exchange the blocked filter with a clean filter. Inspection shall<show that clearances and freepage
distances shall not be reduced below the values specified in Clause)29.

The test|s repeated for another 8 hours, with the vacuum cleaher non-energized.

In addition, for TYPE 22 MACHINES of GROUP lIliC, internahcomponents with any arcing or sparkind contacts
shall be protected IP6X according to IEC 60529.

Compliahce is checked by inspection and the rélevant tests.

Alternatiyely to the test described, in case’machines are too big to be placed in the dust test chamber, all
parts anl components that might create an ignition risk shall be independently protected IP6X (for TYPE 22
MACHINE$S of GROUP liiC) or respectively IP5X (for TYPE 22 MACHINES of GROUP IlIA and 11iB) and Yerified to
comply With IEC 60529.

Compliahce is checked byinspection and tests according to IEC 60529.
7 Marking and instructions

7.1 Ad{ition:

Machineg ‘'shall be marked at least with the following:

— the letters EXx;

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

— Group llIA, IIB, 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 IlIB T135°C Dc".
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The equipotential bonding connector shall be marked with symbol IEC 60417-5021 (2002-10) on the
connector or close to it.

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 m shatt-enty—b cwher 5 o the—m
equipped| with filters for motor cooling air, they also shall be in position and undamaged. This| is to be
checked pefore every use;

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

— The carrect rotation direction shall be ensured if necessary, to avoid blowingyand high temperatures
caused by rotation in the wrong direction.

— The user shall be aware of all relevant characteristics of the combustible"dusts within the zone|in which
the machjne is used and to determine the safety issues associated.

— The uskr shall be aware of the fact that this machine is not<uitable for picking up liquids with a flash
point belgw 55 °C.

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

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

NOTE 202 Typical values for ignition energy can be found in Annex BB.

— WARNING - Only use accessories-approved by the manufacturer. The use of other accessories may
cause explosion hazard.

— The machine shall only be.wused in ambient temperatures higher than —20 °C and less than 40 °Q.

— WARNING — Attention\is' drawn to the issues associated with handling metallic dusts and the gossibility
of exothefmic 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.

In addition, the instructions shall include the substance of the following for wet or wet and dry vacuum
cleaners:
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— 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 areas requiring EPL DC. They

are not suitable to be connected with dust-generating machines.

In additiqn,the instructions shall include the substance of the fnllnwinc for DUST EXTRACTORS:

— Type 2P dust extractors are suitable to be connected to dust-generating machines in areasreqyiring EPL
Dc.

— Conddctive machine parts, including suction hoods and conductive parts of Glass Il machines that
generatqg dust, shall be electrostatically earthed. Electrostatic earthing can be @ecomplished thfough 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 conjungtion with machines that can produce
ignition dources.

Information shall be given about additional national regulations that may apply to the installatign of data
lead wiring and power sockets in areas requiring EPL DC.

11 Heating

Addition|to Table 3:

NOTE 201|For parts that come into contact with COMBUSTIBLE DUST, the values in the table are based on an ambient femperature
of 40 °C.

11.8 Addition:

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

The majimum-surface temperature on any internal part of a TYPE 22 MACHINE shall be according to the
'maximupn surface temperature' requirements of IEC 60079-0. The maximum surface temperafure shall
not excepd 135 °C.

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

Compliance is checked in accordance with IEC 60079-0.

19 Abnormal operation

19.7 Modification:

Delete N

ote 101.

Addition:


https://ulnorm.com/api/?name=UL 60335-2-69 2022.pdf

128 CSA C22.2 No. 60335-2-69:22 + UL 60335-2-69 MARCH 25, 2022

The machine shall be tested until stable conditions are reached.
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.2(01 The suction fan shall be on the clean air side and shall be protected against/|ntake of
particles greater than 8 mm.

Compliarice is checked by inspection and measurement.

22.CC.202 Machines shall be so constructed that dust will deposit on theymachine as minjmum as
possible, |or that the dust deposition on the machine can be easily removed.

Compliance is checked by inspection.

22.CC.2(03 Outer parts of the machine, parts enclosing collected dust, nozzles and dust condpits shall
not be made from aluminium containing more than 7,5 % of magresium and not be coated with aluminium
coating.

Nozzles nade of cast aluminium containing more than{%,5 % of magnesium have to be protectedl against
impact by non-sparking metals such as bronze, mogel-metal or low tensile strength austenitic stainless
steel.

Compliance is checked by inspection.
22.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 strength austenitic stainless
steel, or thermoplastics.

Compliance is checked by jnspection.
22.CC.2(05 The ESSENTIAL FILTER shall be located upstream of the suction unit.

Compliance is checked by inspection.

22.CC.206 T a data connection is provided, then it shall be suitably explosion protecied 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.
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Compliance is checked by inspection.

24 Components

Addition:

241  Addition:

Components that may introduce a potential ignition source should, as far as reasonably practicable, be
located outside the dust collection enclosure.

Compon
explosio
mixtures|
requisite
characte

—in the
requisite]

— the re
other.

The posf
The air id
—downs
or

— downs
CC.2).

NOTE 201

n risk shall be suitable for use in areas in which EXPLOSIVE DUST ATMOSPHERES calised b
are present continuously, for long periods or frequently. Components in this area shall €

level of protection, even in the event of rare incidents relating to equipment,
rized by means of protection such that either

event of failure of one means of protection, at least an independent)second means prg
level of protection; or

quisite level of protection is assured in the event of two faults“occurring independentl

ible existence of excessive layers of dust shall be considered.
considered to be free of COMBUSTIBLE DUST either

ream of the ESSENTIAL FILTER

ream of the first filter that allowsat least the L Class penetration level on the machine (s

Requirements are given in Annex AA, 22.204.

ESSENTIAL FILTERS are not'considered to produce an explosion risk, as long as either

a) their i

b) they a

me constant\(resistance to earth times capacity) is less than 0,02 s, or

re built-with ANTISTATIC FILTER MATERIAL and ELECTROSTATICALLY EARTHED, or

ents located within enclosures containing collected COMBUSTIBLE DUST and which may pvloduce an

y air/dust
nsure the
and are

vides the

of each

e Figure

c) they
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1 level on

the machine (see Figure CC.2). In this case the other main filter should either respect condition a) or b).

Compliance is checked by inspection.

24.CC.201

only by using tools.

Compliance is checked by inspection.

If filters for cooling air are needed to comply with 6.2 of Annex CC, they shall be removable

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

31.
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Compliance is checked by inspection.
25 Supply connection and external flexible 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 Rdgplacement:

Power sUpply cords for TYPE 22 MACHINES shall not be lighter than code designation 60245 |IEC] 66. The
conductofs shall be stranded and shall have s minimum cross-sectional area of 1,0 mm?,

This requirement does not apply to external data wiring.

NOTE 201 For external data wiring, national regulations may apply.
Compliarice is checked by inspection.

25.23 Addition:

INTERCONNECTION CORDS for TYPE 22 MACHINES shall not belighter than code designation 60245 IEC 66.

This requiirement does not apply to external data wiring,

NOTE 201 For external data wiring, national regulations mayapply.
Compliarice is checked by inspection.

25.CC.2(01 The supply cord shall have a length of at least 7,5 m.

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

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

Compliance‘is-Checked by inspection.

30 Resistance to heat and fire
30.2 Addition:

Non-metallic parts enclosing collected COMBUSTIBLE DUST (i.e. covering or supporting, see Figure CC.1)
shall be resistant to ignition and spread of fire. This requirement does not apply to removable dust-
collection media placed within the flame-resistant enclosure, e.g. paper disposal bags.

Compliance is tested as follows:

The following test is not carried out on machines exclusively intended to pick up wood dust, having a
maximum rated power of 1 200 W and with the volume of the dust container not exceeding 50 dm?.
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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 longer than 2 s, are subjected to the needle-flame test of Annex E.

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 CONDYCTIVE PARTS that are in contact with COMBUSTIBLE DUST shall be ELECTROSTATJCALLY EARTHED.

The requyirement for ELECTROSTATIC EARTHING does not apply to small CONDUCTIVE PARTS, when their time
constant(resistance to earth times capacity) is below 0,02 s.

The requirements for non-conductive parts of equipment and non-conduetive 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.

Compliahce is checked as follows:

The ELECTROSTATIC EARTHING is measured with minimiim 100 V DC, with an electrode suyface not
exceeding 20 cm?. The electrode is applied with a forcé'of 10 N + 2 N.

Covering
I I I I
i 1
Supporting
——
IEC
su4278
Figure CC.1

Non-metallic parts enclosing collected combustible dust
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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.

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

1 Scope

Replace

This sta
VACUUM
or withou

3 Terms and definitions

3.D0D.20
TYPE ESO

vacuum

3.DD.20
ELECTRO|

connecti

3.D0D.20
CONDUCT

parts ma

4 Gengral requirement

Addition

TYPE ESO

6 Clas

6.1 Ad

TYPE ESO

ment of the first paragraph:

ndard deals with the safety of electrical motor-operated vacuum cleaners,cincluding g
CLEANERS, for wet suction, dry suction, or wet and dry suction, intended for COMMERCIAL
t attachments in ESD PROTECTED AREAS.

VACUUM CLEANER
Cleaner for use in ESD PROTECTED AREAS

D

STATIC EARTHING
bn to earth with a maximum resistance of 1 MQ

B
IVE PARTS

de of materials with a specific resistance of not more than 10 000 Q-m

VACUUM CLEANERS<shall comply with dust class L, class M or class H according to Annex
sification
ition:

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.

Compliance is checked by inspection and by the relevant tests.

7 Marking and instructions

7.1 Addition:

ACK-PACK
USE with
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TYPE ESD VACUUM CLEANERS shall be clearly and permanently marked with the following symbol or symbol

IEC 6041

7-5134 (2003-04):

—

712 Ad

In additio

— Extensi

— TYPE E
mixtures

— WARN
cause el€

— The m3
and unda

NOTE Natig

22 Conptruction

22.DD.2¢

su4294

dition:
n, the instructions shall include the substance of the{following for all TYPE ESD VACUUM CL#
pn cords shall be CLASS 1.

5D VACUUM CLEANERS are not suitable:to pick up dusts or liquids of high explosion
bf COMBUSTIBLE DUST with liquids.

NG — Only use accessories approved for Type ESD use. The use of other accesso|
ctrostatic discharges.

chine shall only be operated when all filters, including filters for motor cooling air, are in
maged.

nal regulations may.contain requirements for the installation of data lead wiring and power sockets in EPAs.

1 <Machines shall be so constructed that a minimum of dust will deposit in or on the ma

ANERS!

risk, nor

Fies may

position

chine.

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.

22.DD.203 The surface resistance of chargeable shell parts and accessories shall not exceed 10° Q.
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