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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-79: Particular requirements

Tor high pressure cleaners and steam cleaners

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bll national electrotechnical committees (IEC National Committees). The object of IEC is to pron
nternational co-operation on all questions concerning standardization in the electrical and'electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. Internatiomal, governmental and T
jovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
vith the International Organization for Standardization (ISO) in accordapce with conditions determined
hgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expréss; as nearly as possible, an internati
consensus of opinion on the relevant subjects since each techfical committee has representation from
nterested IEC National Committees.

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

n order to promote international uniformity, IEC~National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible(in~their national and regional publications. Any divergg
between any IEC Publication and the correspaonding national or regional publication shall be clearly indicate
he latter.

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

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

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

Attention is drawn’to the Normative references cited in this publication. Use of the referenced publication
ndispensablelfor the correct application of this publication.

Attention, is/drawn to the possibility that some of the elements of this IEC Publication may be the subjed
batent-rights. IEC shall not be held responsible for identifying any or all such patent rights.
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This'redline version of the official IEC Standard allows the user to identify the changes made to
the previous edition IEC 60335-2-79:2016. A vertical bar appears in the margin wherever a
change has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60335-2-79 has been prepared by subcommittee 61J: Electrical
motor-operated cleaning appliances for commercial use, of IEC technical committee 61:
Safety of household and similar electrical appliances. It is an International Standard.

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

This edition includes the following significant technical changes with respect to the previous
edition (minor changes are not listed):

— |editorial and technical alignment with IEC 60335-1:2020;
— |clarification on hand-held and battery-operated high pressure cleaners;

— |general editorial improvements.

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

Draft Report on voting

61J/739/CDV 61J/746A/RVC

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

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

This document was drafted in accordance with ASO/IEC Directives, Part 2, and developed in
acgordance with ISO/IEC Directives, Partd\yand ISO/IEC Directives, IEC Supplemgnt,
avgilable at www.iec.ch/members_experts/refdocs. The main document types developed|by
IEQ are described in greater detail at wwwiiec.ch/standardsdev/publications.

ts

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

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

This part 2 supplements _or modifies the corresponding clauses in IEC 60335-1, so as| to
convert that publicatien into the IEC standard: Particular requirements for high presspjre
clepners and steam'cleaners.

WHhen a partieular sub clause of Part 1 is not mentioned in this part 2, that sub clause applies
as ffar as is"reasonable. When this standard states “addition”, “modification” or “replacement”,
thel relevanttext in Part 1 is to be adapted accordingly.

NOTE\2” The following numbering system is used:

— subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

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

— 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.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the
associated noun are also in bold.
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NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised IEC publication in
which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests.

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

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
stability date indicated on the IEC website under "http://webstore.iec.ch" in the \d
related to the specific publication. At this date, the publication will be

* |reconfirmed,

* |withdrawn,

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

IMPORTANT - The 'colour inside' logo on the cover page.ofithis publication indicatejs
that it contains colours which are considered to be useful-for the correct
understanding of its contents. Users should therefore ‘print this document using a
colour printer.
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INTRODUCTION

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

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

s standard takes into account the requirements of IEC 60364 as far as possibleyso t

ns. However, national wiring rules may differ.

n appliance within the scope of this standard also incorporates function§jthat are cove
another part 2 of IEC 60335, the relevant part 2 is applied to each function separately,

ount.

en a part 2 standard does not include additional requirements) to cover hazards dealt W
Part 1, Part 1 applies.

[E 1 This means that the technical committees responsible for the'part 2 standards have determined that
necessary to specify particular requirements for the appliance in question over and above the gen|
irements.

s standard is a product family standard dealing with the safety of appliances and ta
cedence over horizontal and generic standards covering the same subject.

[E 2 Horizontal and generic standards coveting a hazard are not applicable since they have been taken
sideration when developing the general and~particular requirements for the IEC 60335 series of standards.

13732-1 for hot surfaces, are not applicable in addition to Part 1 or part 2 standards.

e other features that impair the level of safety covered by these requirements.

appliance employing materials or having forms of construction differing from those detai
he requirements) of this standard may be examined and tested according to the inten

h the standard.
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as is reasonable. If applicable, the influence of one function on,the” other is taken ipto
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mple, in the case of temperature requirenients for surfaces on many appliances, generic standards, such} as

appliance that complies wjth-the text of this standard will not necessarily be considered to
hply with the safety pripciples of the standard if, when examined and tested, it is found to

led
of

requirements and, if found to be substantially equivalent, may be considered to comply
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-79: Particular requirements
for high pressure cleaners and steam cleaners

Scope

s clause of Part 1 is replaced by the following.

5 than 2,5 MPa and not exceeding 35 MPa.

s part of IEC 60335 deals with the safety of high-pressure cleaners without traction drive,

intgnded for household and commercial indoor or outdoor use, having a rated pressure hot

hlso applies to steam cleaners and those parts of hot water “high pressure cleangrs
brporating a steam stage which have a capacity not exceeding100 I, a rated pressure hot
exg¢eeding 2,5 MPa and a product of capacity and rated pressurénot exceeding 5 MPa-l.

They are not equipped with a traction drive. The following power systems of the drive for fhe

hig

Thi

NO

h pressure pump are covered:
mains powered motors up to a rated voltage,of 250 V for single-phase machines a
480 V for other machines,
battery-operated motors,
internal combustion engines,

hydraulic or pneumatic motors.
s standard does not apply to

high pressure water jet machines having a rated pressure exceeding 35 MPa;

[E 101 In Europe, those machines are covered by EN 1829-1.
liquid or steam cleaners intended for domestic use (IEC 60335-2-54);

hand-held and-transportable motor-operated electric tools (IEC 60745 series, IEC 61(
series, IEC 62841 series);

appliances<for medical purposes (IEC 60601);
agricultural sprayers (ISO 4254-6);

nen=liquid, solid abrasive cleaners;

e Al H A+ [N 'y £ A tH .
mraciimmico UUOIBIIUU WU ve part vr a provuuviivlt yruvvCoo,
machines designed for use in corrosive or explosive environments (dust, vapour or gas);

machines designed for use in vehicles or on board of ships or aircraft.

nd

29

NOTE 102 Attention is drawn to the fact that in many countries additional requirements on the safe use of the
equipment covered can be specified by the national health authorities, the national authorities responsible for the
protection of labour, the national water supply authorities and similar authorities.

2

Thi

Normative references

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

IEC 60364-1, Low-voltage electrical installations — Part 1: Fundamental principles,
assessment of general characteristics, definitions

IEC 61558-2-3, Safety of transformers, reactors, power supply units and combinations thereof
— Part 2-3: Particular requirements and tests for ignition transformers for gas and oil burners

Replacement:
IEQ 61770:2008, Electric appliances connected to the water mains — Avoidance
bag¢ksiphonage and failure of hose-sets

Thi

3.1
no
cof

Terms and definitions

s clause of Part 1 is applicable except as follows.

L9  Replacement Addition:
'mal operation
ditions under which the machine is operated in normal use

enotes the operation at rated flow and rated pressure’with the appropriate nozzle Tnd
5e line fitted, all strainers and filters in a clean operating condition and the unloader va

The¢ burner is operated at rated poweri*Machines designed for operation at more than ¢

rat

On
ma

bd power setting are additionally tested at the most disadvantageous power.

machines designed for use with a flue pipe, a section of flue pipe is attached to
chine. Flue gas determinations are taken in this flue pipe.

The draught is adjustedas recommended in the instructions.

3.1
Fu
are
flo

.12 Addition:

nctions not.controlling the starting and stopping of the high pressure jet exiting the noZz
not regarded as remote operation. Functions for other purposes e.g. detergent or wg
v contrel-are not considered to be remote operation.

of

ve
tric

fhe

ne

the

zle
ter

3.5

.2 (Ad(dition:

NOTE 101 to entry: High pressure cleaners are regarded as hand-held, if the motor/pump unit and the trigger
gun/spray lance/nozzle element form a single unit while in operation and being held by hand. High pressure
cleaners where the motor/pump unit and the trigger gun are separated and connected to each other through a
high pressure hose line are not regarded as hand-held.

3.1

01

unloader valve
pressure operated device which, when the pump pressure exceeds a preset value, releases

the

pressure and leads the excess fluid into the inlet system

In addition, it bypasses the total pump flow at reduced pressure when its outlet flow is cut off.
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3.102
safety valve
pressure operated device which, when the pump or steam cleaner pressure exceeds a pre

set

value, releases the pressure and which may return the excess fluid or steam either to the inlet

system or into the atmosphere

3.103
rated pressure
maximum working pressure at the pressure generator during normal operation

3.104

allpwable pressure

makimum pressure up to which a machine and/or parts of the machine may be subjec
without impairing its safety

3.1/05
ratpd flow
makimum flow at rated pressure at the nozzle during normal operation

3.106
maximum flow rate
highest possible flow rate at the nozzle

Notg 1 to entry: Typically, the maximum flow rate occurs at working, pressures lower than rated pressure
witH a nozzle designed for spraying of cleaning agents.

3.1/07
rated temperature
makimum temperature of the cleaning agent during normal operation

3.1j08

pregssure switch

deyice which, in response to varying\fluid pressure, provides a controlling function at a pre-
valpe

3.109

flow switch

deyice which, in response to a varying rate of fluid flow, provides a controlling function g
prg-set value

3.1(10

manualty operated control device

trigger gun
ha!rLd—held spraying device where the flow of the cleaning agent is regulated by an integrated

fed

and

set

3. 111
pencil jet nozzle
nozzle that gives a concentrated, parallel water jet

Note 1 to entry: Pencil jet nozzles are also known as needle jet nozzles, solid jet nozzles or zero degree jet

nozzles.

3.112

water jetter

pipe-cleaning device, connected to and controlled by a trigger gun, consisting of a h
pressure hose and a cleaning head with nozzles

igh
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3.113
cleaning agent
water with or without the addition of gaseous, soluble or miscible detergent or solid abrasive

3.114

water heater

device for heating the cleaning agent by means of electricity, gas, liquid fuel or heat
exchange

3.115
coItlnuous ignition

ignjtion of an oil or gas fired burner that is continuously maintained throughout the time' the
bunner is operational, whether the burner is firing or not

3.1116

primary safety control
control device that responds directly to flame properties sensing the presence’ of flame and} in
evégnt of ignition failure or unintentional flame extinguishment, causes safefy shut down

Notg 1 to entry: Primary safety controls are also known as flame failure device$§lor-flame safety controls.

3.117

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

3.1[18

low pressure accessory
deyice, connected to and controlled by a trigger gun, with large nozzle openings generating a
prgssure below rated pressure

Notg 1 to entry: Typical examples of low preéssure accessories are washing brushes, foam nozzles, was
spopges.

ing

3.1119
hapd-guided machine
malchine that needs to be moved on the floor

3.1]20
hose line
asgembly of high pressure hoses mounted with appropriate fittings

3.1)21

guard

paj]t of the machine specifically designed to provide protection by means of a physical barrjer,
sugh\as a casing, a shield, a cover, a screen, a door, an enclosure or a fence; other partg of
the machine that fulfil a primarily operational function, 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.

3.122

operator

person installing, operating, adjusting, cleaning, moving, or performing user maintenance on
the machine
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3.123

test solution

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

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

3.124

reaction force
force which reacts on the spraying device (and thereby on the operator) as a result of the
action force by the water jet leaving the nozzle

Notg 1 to entry: The reaction force can also be called recoil force. For other standards with regard to-hand-grm-
vibrption, the technical term is feed force (e.g. ISO 28927 series) or push force (e.g. ISO 15230) what{descrjbes
another force. For high-pressure cleaners, the reaction force is the relevant physical dimension.

3.1[25
co$|mercial use

intended use of machines covered by this standard, i.e. not intended forpormal housekeepjing
punposes by private persons but which may be a source of danger to the-public

l.e]in particular that

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

— |they are used in commercial or public premises (i.e\offices, shops, hotels, hospitals,
schools, etc.) or in industrial (plants, etc.) andy‘ight industrial (workshops, e}fc.)
environments.

Notge 1 to entry: Commercial use is also called professionalNise.

3.1|26

tygical operational mass
mapgs of the most usual configuration of*@ machine ready for use including the followind, if
applicable:

— |hose,

— |spraying device (lance and\gun),

— |standard nozzle,

— |fuel tank filled to max level, and

— |tank for descalingYilled to max level,
exg¢luding the following:

— lany contéats of the hydraulic system (supply- and high pressure hoses, pump, tank|for
cleaning)agent),

— |any(accessory, not required for normal operation (e.g., additional nozzles, foam bott|e),
ahd

— supply cord with plug

NOTE 1 to entry: typical operational mass is also known as ToM
4 General requirement

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

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

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

5

Thi

General conditions for the tests

s clause of Part 1 is applicable except as follows.

5.1[01 The test solution shall be stored in a sealed container, in an ambient between\3
ang 8 °C and used within seven days after its preparation.

5.102 Protective devices and safety valves shall remain fully functional but"shall
opérate under normal operation.

5.1P3 If a requirement is based upon the mass of the appliance, the typical operational

m

Thi

6.1

shq

s clause of Part 1 is applicable except as follows.
Replacement:
Mahines shall be one of the following classes with respect to the protection against elec
ck:
class |,
class Il, or
class Ill.
vever, hand-held appliances’ and hand-held parts containing electrical components

Ho

ste@m cleaners and high pressure cleaners shall be class Il or class Ill.

Co

6.2

The¢ machines. shall have a degree of protection against harmful ingress of water according

Ta

ss shall be applied.

Classification

mpliance is checked\by inspection and by the relevant tests.

Replacement;

ple 101

°C

hot

tric

of

to
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Table 101 — Degree of protection against harmful ingress of water

Protection class Protection degree
(electric shock) (IEC 60529)
I-11 IPX4
For indoor use only
Il IPX3
Steam cleaners For outdoor use I-11-111 IPX5
1 IPX7
Hand-held parts
He HAX2
Hand-held appliances 1-111 IPX7
High pressure Other types of machines L-11-111 IPX5
cleaners
Hand-held parts 1-111 IPX7

Ho
wil

Co

Thi

7.1

Re

Ad

Ma

NO

NO

not be subject to spillage or splashing of water, shall be at least IRX0:

mpliance is checked by inspection and by the relevant tests.

Marking and instructions
s clause of Part 1 is applicable except as follows,
Modification:

blace the fourth dashed item as follows:

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

ition:
chines 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
product. Thissmay be achieved by a combination of letters and/or numbers;

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

'E 102) Prefixes for pressure values according ISO 80000-1, such as MPa, are allowed.

vever, fixed appliances that are specified for installation in a separate‘room, where they

ed

the

vedr of construction, i.e. the vear in which the manufacturing process is completed;

rated pressure in pascals;
allowable pressure in pascals;
rated flow in litres per minute;

maximum flow rate in litres per minute, if necessary. The number of flow rate markings is

limited to two;

maximum rated temperature where this is above 50 °C;

maximum power of the water heater in kW, if applicable (for electric heaters, the input

power, for gas-fired or oil-fired heaters the output power).

Machines equipped with wheels and other mobile machinery shall be marked with the-mass—of
the -most-usual configuration ToM in kg.
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A yellow label with black lines showing the substance of the warning symbols in accordance
with Figure 101 shall be permanently fixed to the machine.

Machines shall be marked in addition with the following, if applicable:

When the surface of a flue or duct for exhaust gases from the heater exceeds a

temperature rise of 60 K, a warning notice shall be fitted near to the hot surface stating
WARNING Hot. Do not touch.

The height of the lettering shall be not less than 4 mm. This wording may be replaced

by

71

NO

Co

7.1
the

NO

Co

7.1

symbol IEC 60417-5041 (2002-10).
Steam cleaners shall be marked with symbol IEC 60417-5597 (2014-06).

Machines not intended to be connected to the potable water mains shall be marked W
the symbol according to Figure 104 , coloured as shown or in monochrome _coloUr.

is acceptable to show this symbol in monochrome colour.
101  All high pressure hoses shall be marked with the following:

with a pressure of at least the allowable pressure in pascals;

[E Prefixes for pressure values according ISO 80000-1, such as MPayare allowed.
maximum temperature in degrees Celsius;

business name of the manufacturer of the hos€ and the date of production. These d
may be coded.

mpliance is checked by inspection.

.102 All high pressure accessories (e.g. trigger gun, spray lance) shall be marked v
following:

a pressure of at least the allowable pressure in pascals;

[E Prefixes for pressure valugstaccording ISO 80000-1, such as MPa, are allowed.

maximum temperature‘in’ degrees Celsius.

mpliance is checked by inspection.

.103 Motorized cleaning heads shall be marked with

rated voltage or rated voltage range in volts;

rated,power input in watts;

ith

Machines intended to be used indoors and powered by internal combustion engines,
except LPG-powered engines, shall be marked with the symbol according to Figure 10§.

It

ata

th

name, trade mark or identification mark of the manufacturer or responsible vendor;

model or type reference;
year of construction, i.e. the year in which the manufacturing process is completed;

mass of the most usual configuration in kg.

Motorized cleaning heads for water-suction cleaning appliances, except those of class lll
construction having a working voltage up to 24V shall be marked with sym
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.

bol
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7.6 Addition:

M o
/1 \
I [symbol IEC 60417-5597 steam, low jet

(2014-06)]

L _

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

L _

7.12 Modification:
Replace the fourth paragraph by the following, text.

This machine is not intended for use by persons (including children) with reduced physi¢al,
sensory or mental capabilities, or lackrof experience and knowledge.

Ad{ition:
The front cover of the instructions shall include the substance of the following warning:
CAUITION Read the instructions before using the machine.

This wordingmmay be replaced by symbols ISO 7000-0434A (2004-01) and I1SO 7000-0790
(2004-01).

The instructions shall contain at least the following:

— the business name and full address of the manufacturer and, if applicable, his authorized
representative;

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

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 such as, but not limited to, lights and powered brushes as
required by this standard.
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NOTE 103 Alternative requirements for instructions in hard copy form are available in 7.12.9.

the meaning of the symbols used on the machine and in the instructions as required by
this standard;

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

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

Thy
req

op

In @addition, the instructions shall give the following infermation, if applicable:

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

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

the procedure to be followed to prevent unsafe situations in the eveni~of accident (¢.g.
contact with or spillage of detergents, battery acid, fuel or oil) or egquipment breakddwn
(such as flat tire or component failure).

e instructions shall indicate the type and frequency of inSpections and maintenance

uired for safe operation, including the preventive maintenafhce measures. They shall, if

applicable, give the specifications of the spare parts if they affect the health and safety of the
L

rator.

information about appropriate personnel pretection equipment (PPE) for high presspure
cleaners in operation, e.g. safety boots, safety gloves, safety helmets with visors, hearjing
protection etc. which shall be worn whilecgperating the equipment;

instructions for water jetters shall be 'given, such as “Insert hose-te beyond the red mjark
before turning on the machine tg:-prevent the operator being hit by the water jet| or
debris/sewage”;

adequate information about the connection with the water mains, including the maximum
inlet pressure, if not given.on the rating plate;

adequate information about the nozzles to be used, the danger of the reaction force gand
the sudden torque on'the spray assembly when-epening operating the trigger gun;

the reaction forces'if they exceed 20 N;

the functioning/of the safety devices, e.g. safety valves, flow switches, presstre
switches;

for battery=operated machines, the precautions to be taken for safe charging;

information regarding safe disposal of batteries;

if.split rims are used for pneumatic tyres, instructions shall be given for the safe changg of

tyres;
for mains operated machines, the substance of the following:

The electric supply connection shall be made by a qualified electrician and comply with
IEC 60364-1. It is recommended that the electric supply to this machine should include
either a residual current device that will interrupt the supply if the leakage current to earth
exceeds 30 mA for 30 ms or a device that will prove the earth circuit.

for oil fired machines without a primary safety control, the substance of the following:
This machine must be attended during operation.

for fixed appliances intended to be used in a dry independent room, and for steam
cleaners intended for indoor use only, the substance of the following:

Do not splash or wash down.
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For machines intended to be connected to the potable water mains, the instructions shall give

the

following information, if applicable:

adequate information for the correct connection to the potable water mains;
necessary length and quality of the water supply hose;

necessary measures for conversion of the connection from supply from the potable water

mains to supply from other water sources.

For machines not intended to be connected to the potable water mains, the instructions shall
give the following information, if applicable:

7.1

Ins

Fo
for

fro

7.1
not
sh{

adequate information for the correct connection to the water supply;
adequate information about suction operation;

necessary length and quality of the water supply hose;

necessary measures for conversion of the connection from supply from other wa
sources to supply from the potable water mains.

2.9 Add the following text after the second paragraph:

fead of hard copy, electronic form can be used if the following-eonditions are met:

instructions on a suitable reading device shall be prowded on paper or marked on
machine,

the suitable reading device shall be provided withhnthe machine or be necessary to oper
the machine, and

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

non-safety related functional use, theceperational manual may be provided in electro
n either:

on a suitable electronic display idcorporated in the appliance, or
on a separate electronic deviég’provided with the appliance, or

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

be used, which(in the experience of the manufacturer are likely to occur. At least, t
Il include the substance of the following warnings, if applicable.

WARNING This machine has been designed for use with the cleaning agent supplieg
recommended by the manufacturer. The use of other cleaning agents
chemicals may adversely affect the safety of the machine.

2.101 The instruetions shall include warnings concerning ways in which the machine small

ter

instructions for unpacking, installation and enabling/aecCess to the complete safety

the

Ate

nic

ey

or
or

of

WARNING During use of high pressure cleaners, aerosols may be formed. Inhalatior]

WARNING

aerosols can be hazardous to healtn.

WARNING High pressure jets can be dangerous if subject to misuse. The jet must

be directed at persons, live electrical equipment or the machine itself.

clothing.

WARNING Do not direct the jet against yourself or others in order to clean clothes

foot-wear.

WARNING Risk of explosion — Do not spray flammable liquids.
WARNING
WARNING

not

Do not use the machine within range of persons unless they wear protective

or

High pressure cleaners shall not be used by children or untrained personnel.
High pressure hoses, fittings and couplings are important for the safety of

the machine. Use only hoses, fittings and couplings recommended by the

manufacturer.
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— WARNING

— WARNING

To ensure machine safety, use only original spare parts from the
manufacturer or approved by the manufacturer.

Water that has flowed through backflow preventers is considered to be non-
potable.

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

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

o for battery-operated machines, by safely disconnecting at least the positive or negative
terminal of the battery or by an equivalent method (disconnecting device:; for non-SELV

NOTE 1 Where no ignition key and no battery exist, the disconnection can be achieved by equivalent means.

— WARNING

— WARNING

NOTE 2 Extension cords are also called extension cables

— WARNING

— WARNING
— WARNING

— WARNING

both terminals must be disconnected);

o for internal combustion engine powered machines, by removing the ignition key_anhd| by
disconnecting the battery.

Do not use the machine if a supply cord or important parts’ of the machfine
are damaged, e.g. safety devices, high pressure hoses))trigger gun.

Inadequate extension cords can be dangerous. If an extension cord is usgd,
it shall be suitable for outdoor use, and the connection has to be kept dry
and off the ground. It is recommended that thissis“accomplished by meang of
a cord reel which keeps the socket at least 60,mm above the ground.

Do not use combustion engine powered machines indoors unless adequpte
ventilation is assessed by-natienat aycompetent person or labour authoritigs.

Ensure that any exhaust emissions are not in the vicinity of air intakes.

For gas or oil-heated machines it is important to provide adequpte
ventilation and make sure.that the flue gases are properly discharged.

Always switch off the mains disconnecting switch when leaving the machfine
unattended.

Instructions for machines where:gas or liquid fuel are used shall also include the specification

of fhe correct fuel and the substance of the following:

— WARNING

Incorrect.fuels shall not be used as they may prove hazardous.

Insfructions for machines having a current-carrying hose, operating at other than safpty

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.

The instructions for machines not intended for commercial use shall include the substancg of

the| foowing:

— WARNING

Depending on the application, shielded nozzles can be used for high
pressure cleaning, which will reduce the emission of hydrous aerosols
dramatically. However, not all applications allow the use of such a device. If
shielded nozzles are not applicable for the protection against aerosols, a
respiratory mask of class FFP 2 or equivalent may be needed, depending on
the cleaning environment.

The instructions for machines intended for commercial use shall include the substance of the

following:

— WARNING

The employer shall perform a risk assessment in order to specify the
necessary protective measures regarding aerosols, depending on the
surface to be cleaned and its environment. Respiratory masks of class
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FFP 2, an equivalent or higher are suitable for the protection agai
hydrous aerosols.

2.102 Information on noise

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

7.1

2.103 Information on vibration

NOTE The instructions can include information on vibration emission as indicated in Clause DD.2.

nst

7.13 Addition:

mal

7.1

The¢ words “Original instructions” shall appear on the language version(s) verified by
ufacturer.
4 Addition:
e height of symbol IEC 60417-5935 (2012-09) shall be at least 15 mpv:

Thy

Co

Thi

8.1

8.1

Re

Ad

NO
in a

Thi

mpliance is checked by measurement.

Protection against access to live parts
s clause of Part 1 is applicable except as follows:

Addition:

ter and water-borne cleaning agents are<considered conductive.

.1 Modification:

blace, in the second paragrapi,ymass” by “ToM”.

 the following text aftep-tRe sixth paragraph:

[E Appliances that are.for commercial use in accordance with this standard are considered not to be instg
h area open to the p@ble.

Starting.of-motor-operated appliances

s clause of Part 1 is replaced by the following.

the

lled

It

hall only be possible to start the machine by intended actuation of a control deMice

provided for the purpose. The same requirement applies when restarting the machine after a

sto

ppage, whatever the cause.

Compliance is checked by inspection and test.

10

Thi

10.

Power input and current

s clause of Part 1 is applicable except as follows.

101 At normal operation, the pressure shall not deviate more than + 10 % from the
rated pressure.
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Compliance is checked by measurement. During measurement, the heat exchanger, if any, is
adjusted to the highest water temperature during high pressure cleaning mode.

NOTE Pressure peaks, detected by a pressure gauge with high sampling rate are being averaged to yield the
pressure.

11

Thi

Heating

s clause of Part 1 is applicable except as follows.

1

Re

1

Ma

1

Mof

1

Thy

Thy
an

Co
tak

Th

opeé
ho
intd

11.
lea

4 Modification:

blace "Heating appliances"” by "Electric heating appliances".

{7 Addition:

chines are operated until steady conditions are established.

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

brs which are hermetically sealed are considered to be airtight.

{101  The maximum temperature of the flue gases shall not exceed 400 °C.

e amount of smoke in the flue gases shall not exceed:

for atomising and wall burners, that correspanding to a No. 2 Shell-Bacharach smoke sy
for vaporising burners, that corresponding to a No. 2 Shell-Bacharach smoke spot.

e amount of carbon monoxide (CO) in the flue gases shall not exceed 0,04 % (volume)
air-free and dry basis.

ing into account the following:

b required test observations are recorded for any test input for the machine. After 15 mif
bration, samples ofithe flue gas are taken at a point between the flue outlet and the drau
bd. Operation is-'considered to be stable when three consecutive samples taken at 15
brvals show consistent analysis values.

102 Hoses, spray lances and fittings containing the cleaning agent shall withstand
5t thesrated temperature.

mpliance is checked by measurements under the conditions specified in 11.2 to 11.

ot;

on

of
ght
min

at

Co

mpliance is checked by measurement under the conditions specified in 11.2 fo 11.7

11.103 Adequate protection against unintentional contact with hot metal parts by the user
shall be ensured. The protection means shall be considered as an external enclosure.

Compliance is checked by inspection and by measurement under the conditions specified in

11.

2to 11.7.

11.104 Where liquid fuel is used, the temperature of the fuel in the tank shall not exceed a
temperature of 10 °C below the flash-point temperature, if there is a source of ignition in
contact with the air/fuel mixture.

Compliance is checked by measurement under the conditions specified in 11.2 to 11.7.
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dogs not affect their electrical insulation.

Tanks for the following liquids are excluded from the tests:
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Veoid Charging of metal-ion batteries

s clause of Part 1 is applicable.

Leakage current and electric strength at operating temperature

s clause of Part 1 is applicable.

_Transient overvoltages

s clause of Part 1 is applicable.

Moisture resistance
s clause of Part 1 is applicable except as follows.
2 Replacement:

machines shall be constructed so that

spillage of liquid due to normal operation,
filling including overfilling, and
overturning of hand-guided machines, hand-held appliances and unstable machines

hydraulic oil,
coolant,
fuel (diesel, gasoline, LPG).

mpliance is checked by thefollowing test.

b machine is placed\on a support inclined at an angle of 10° to the horizontal, the lig|
tainer, if any,.s)filled to half the level indicated in the instructions. A machine
sidered to be‘unstable if it overturns when a force of 180 N is applied to the top of
chine in thesmost unfavourable horizontal direction.

chines-with type X attachment, except those having a specially prepared cord, are fif

[able 11.

uid
is
the

fed

h the_lightest permissible type of flexible cord of the smallest cross-sectional area specified

Hand-guided machines and hand-held appliances and machines that are unstable are then,
with the containers completely filled for the float tank, if any, and with the most conductive
detergent for the detergent tank, if any, and with the cover lid in place, tilted from the most
unfavourable of the normal positions of use, and are left in that position for 5 min, unless the

ma

chine returns automatically to its normal position of use.

Liquid containers that are filled by hand are completely filled with a saline solution of water
containing approximately 1 % NaCl and 0,6 % rinsing agent and a further quantity, equal to
15 % of the capacity of the container or 0,25 |, whichever is the greater, is poured in steadily
over a period of 1 min.
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Any commercially available non-ionic rinsing agent may be used, but if there is any doubt with
regards to the test results, the rinsing agent shall have the following properties:

— viscosity, 17 mPa s;
- pH2,2(1 % in water)

— and its composition shall comprise the following substances

- Plurafac ® LF 2211 15,0 % parts by mass

— Cumene sulfonate (40 % solution) 11,5 % parts by mass

— Citric acid (anhydrous)

3 0 9% narts hv mass
] ~ J

— | Deionized water 70,5 % parts by mass

Hahd-held appliances and machines that are unstable are then, with the centainers
completely filled for the float tank, if any, and with the most conductive detergent for ghe
delergent tank, if any, and with the cover lid in place, overturned from the maost uhfavourapble
of the normal positions of use, and are left in that position for 5 min, unless the macHine
returns automatically to its normal position of use.

Motorized cleaning heads are placed in a tray, the base of whichhiS)level with the surface
supporting the machine. The tray is filled with the test solution t6*a’level of 5 mm above|its
base, this level being maintained throughout the test. The machine including the motorized
cleaning head is operated until its liquid container is completely full and afterwards fof a
further 5 min.

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

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

15,3 Modification:
The relative humidity shall be (93 +6) %.

15/101 Motorized cleaning-heads shall be resistant to liquids that may come into confact
with them during normal uge:

The¢ following test is nQt applicable to motorized cleaning heads of class Ill constructjon
haying a working voltage up to 24 V.

Compliance jsychecked by the following four tests.

Th¢ motorized cleaning head is subjected to an impact test as described in IEC 60068-2-75,
thel value of the impact being 2 J. The motorized cleaning head is rigidly supported Tnd
threeblows 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

— 1000 times on its right side;

— 1000 times on its left side;

Plurafac ® LF 221 is the trade name of a product supplied by BASF. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of the product named.
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— 1000 times on its front face;
— 1000 times on its cleaning surface.

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

The motorized cleaning head shall be operated in a flat-bottomed vessel filled with a saline
solution of water containing approximately 1 % NaCl so that a depth of 3,0 mm of water is
maintained. The vessel is to be a size such that the motorized cleaning head moves about
freely; and is to be operated with or without connection to the high pressure cleaner for 15
min whichever applicable. The motorized cleaning head shall then withstand the elec}]ric

streéngth test of 16.3, the voltage being applied between the live parts and the test solutipn.
There shall be no trace of saline solution on insulation that reduces clearances or ¢reép
digtances below the values specified in Clause 29.

ge

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

Cuflrent-carrying hoses, except for their electrical connections, are immersed for 1 h ip a
salfne solution of water containing approximately 1 % Na€l, at a temperature of 20 °C + 5 |'C.
WHile the hose is still immersed, a voltage of 2 000 Vis applied for 5 min between each
conductor and all the other conductors connected ‘together. A voltage of 3 000 V is then
applied for 1 min between all the conductors and the saline solution.

17| Overload protection of transformers and associated circuits

This clause of Part 1 is applicable.

18| Endurance
Thils clause of Part 1 is applicable except as follows.

18,101 The insulation, contacts and connections shall not be damaged and shall not wprk
looge, as result of\sheating, vibration, etc.

For motor-operated appliances, compliance is checked by the tests of 18.102 and 18.106,
and by thexadditional tests of 18.103 to 18.105 as are applicable.

Duting’the tests of 18.102 and 18.103, overload protective devices and safety valves shall
not operate.

18.102 The machine is operated under normal operation and at rated voltage for 96 h,
reduced by the running time necessary for the tests of Clauses 11 and 13.

The machine is operated continuously, or for a corresponding number of periods, each period
being not less than 8 h.

The specified operating time is the actual running time.

If the machine incorporates more than one motor, the operating times specified apply to each
motor separately.
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The test shall be carried out with a cleaning agent that has not been heated.
All hose lines are coiled on concrete during this test.

18.103 Machines are started under normal operation, 50 times at a voltage equal to
1,1 times rated voltage and 50 times at a voltage equal to 0,85 times rated voltage, the
duration of each period of supply being at least equal to ten times the time necessary from
start of full speed, but not less than 10 s.

An _interval sufficient to prevent overheating and at least equal to three times the period of
supply is introduced after each running period.

18,104 Machines provided with a centrifugal or other automatic starting switch are started
10000 times under normal operation and at a voltage equal to 0,9 times the rated voltage,
thel operating cycle being that specified in 18.103.

If the temperature rise of any part of the machine exceeds the temperature rise determined
duning the test of 11.8, forced cooling or rest periods may be applied, the rest periods beling
ex¢luded from the specified operating time. If forced cooling is appli€d,-it shall not alter the|air
flow of the machine or redistribute carbon deposits.

18,105 Machines provided with self-resetting thermal cut-outs shall work reliably unper
ovegrvoltage conditions.

Compliance is checked by the following test.

The machine is supplied at a voltage equal to, 1;4:times the rated voltage, under such a Ipad
as |will cause the thermal cut-out to operate within a few minutes, until the thermal cut-put
hag performed 200 cycles of operation.

18106 After the tests of 18.102. (o 18.105, the machine shall withstand the tests| of
Clduse 16.

Cohnections, handles, guards, brush-caps and other fittings or components shall not have
wolked loose, and there shall'be no deterioration impairing safety in normal use.

19| Abnormal operation
This clause ofRart 1 is applicable except as follows.

191 Addition:

The_tesSt of 19.7 is not applicable to the pump motor of three-phase machines. Machines Wwith
appliance outlets complying with the standard sheets in IEC 60320-3 and socket outlets are
subjected to the test of 19.104.

19.5 Modification:

In the fourth paragraph, delete the following text: “used in a system with polarized plugs
intended for connection to polarized socket outlets”.

19.7 Addition:

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

Contactors complying with the relevant |IEC standard shall not be open-circuited or short-
circuited, provided the appropriate standard covers the conditions that occur with the machine.
However, locking in the ON-position of the main contacts of a contactor intended for switching
on and off the electrical heating element(s) in normal use is considered to be a fault condition,
unless the machine is provided with at least two sets of contacts connected in series. This
condition is, for example, achieved by providing two contactors operating independently of
each other or by providing one contactor having two independent armatures operating two
independent sets of main contacts.

19101 For oil-fired and fan-assisted gas-fired machines, the following applies.

WHen the combustion air supply to a machine having fan-assisted draught is\partially| or
completely blocked, the machine shall either continue to operate safely or the fuel supply
shall be shut off.

Compliance is checked by applying 11.101 under the test conditions spegified in 19.101.1 and
19)101.2.

19.101.1 The exhaust flue is blocked with a flat metal plate of)Sufficient area to cover fthe
entire aperture. It is placed in the most disadvantageous way ‘on top of the flue.

19.101.2 With the machine under normal operation, the combustion air intake is restricfed.
The air intake to the burner assembly is blocked by méans of an adequately sized terry-towel
intloduced with a force not exceeding 1 N.

19102 For atmospheric gas-fired machines,‘thé following applies.

19]102.1 With the outlet of the draught,hood blocked, the concentration of carbon monoxjde
in @n air-free sample of the flue gases-shall not exceed 0,04 %.

Cofnpliance is checked by inspeetion and by the following test.

The¢ machine is tested infan atmosphere having a normal oxygen supply. The maching is
opérated for at least 15-min at normal test pressure. The outlet of the draught hood is then
blocked and a sample.of the flue gases is secured and analysed.

The amount of €O-in the flue gases shall not exceed 0,04 % (volume) on an air-free and dry
bagis.

19)]102,2<-Total downdraught pressures ranging from 0 Pa to 13 Pa imposed at the outlef of
thel draught hood shall not extinguish the main burner flames nor cause them to flash back,| lift,
flogt or' burn outside the machine, nor produce a concentration of carbon monoxide in an fir-
free sample of the flue gases in excess of 0,04 %.

Compliance is checked by inspection and by the following test.

The machine is tested in an atmosphere having a normal oxygen supply. The machine is
operated for at least 15 min at normal test pressure. A straight section of flue pipe of suitable
diameter and of a length at least equal to ten pipe diameters is attached directly to the outlet
of the draught hood and connected to the outlet of a blower. The total draught pressure is
measured with a resolution of 1 Pa in the straight section of the flue pipe at a point midway
between its ends so that the measuring head is coincident with the axis of the flue pipe.

The draught in the flue pipe is varied from the minimum total pressure to the maximum value
specified and the effect noted. A sample of the flue gases is secured and analysed.
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The amount of CO in the flue gases shall not exceed 0,04 % (volume) on an air-free and dry
basis.

19.102.3 Downdraughts imposed as stated for the main burner shall not extinguish the pilot
burner flames nor cause them to flash back when they are operated separately from the main
burner(s).

The construction of a machine equipped with a power burner or operating under forced or
induced draught shall be such that its performance is not impaired by chimney draughts or
chimney stoppage.

Wiih the flue outlet or outlet of the draught diverting device, if one is provided, blocked.to any
degree up to and including complete closure, the concentration of carbon monoxide iGan fir-
freg¢ sample of the flue gases shall not exceed 0,04 %.

Compliance is checked by inspection and by the following test.
The machine is tested in an atmosphere having a normal oxygen supply.

The machine is operated for at least 15 min at normal test préessure. When the machine
incprporates a control to automatically shut off the main gas’supply under blocked flue
conditions, the area of the flue outlet is gradually decreased\to the lowest point at which fhe
control will remain in its open position. A sample of the flue gases is then taken and analysegd.

In ¢ase outage occurs, raw gas shall not be forced jnté.the combustion chamber on reopenjing
of the flue outlet.

The amount of CO in the flue gases shall not'exceed 0,04 % (volume) on an air-free and dry
bagis.

19.,102.4 Total downdraught pressurés ranging from 0 Pa to 13 Pa imposed at the flue ouglet
or joutlet of the draught diverting device, if provided, shall not extinguish the main burper
flames nor cause them to flashiback, lift, float, burn outside the machine, nor produce¢ a
concentration of carbon monoxide in an air-free sample of the flue gases in excess of 0,04 pPb.

Compliance is checked by inspection and by the following test.
The machine is tested in an atmosphere having a normal oxygen supply.

A §traight seCtion of flue pipe of suitable diameter and of a length at least equal to 10 plipe
diameters,_is)attached directly to the flue outlet or the outlet of the draught diverting deice
anj/o connected to the outlet of a blower. The total draught pressure is measured with a

resolutien of 1 Pa in the straight section of flue pipe at a point midway between its ends|so
that the head of the measuring device is coincident with the axis of the flue pipe.

The total downdraught pressure is adjusted to 13 Pa. The machine is then operated for at
least 15 min. A sample of the flue gases is taken and analysed. The total downdraught
pressure is then varied from 0 Pa to 13 Pa and the effect on the main burner flames noted.

The amount of CO in the flue gases shall not exceed 0,04 % (volume) on an air-free and dry
basis.

19.103 The machine shall be able to start with a successful ignition even under undervoltage
condition, if applicable.

Compliance is checked by the following test.
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The machine is supplied with 0,75 times its rated voltage. Starting the machine shall not lead
to a hazardous condition.

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

Hoever, this test is not applied for appliances with appliance outlets or socket outlets

— |intended only to supply accessories supplied with the machine,
— linaccessible to the user, or
— |provided with a protective device as specified in 22.61.

20| Stability and mechanical hazards
Thils clause of Part 1 is applicable except as follows.
201 Replacement of the first sentence by the following:

Machines, other than fixed appliances, hand-held apptiances and hand-guided machines
without a fixed upright parking position of the handle{ intended to be used on a surface siich
as the floor or a table, shall have adequate stability.

202 Add the following text after the second fparagraph of the test specification:

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

20{101 Pumps, pipes, hoses, hoese connectors, couplers, seals, valves and other
components that are likely to carry cleaning agent, either directly or in solution, shall|be
degigned to withstand any meghanical, chemical or thermal stress that may occur during yise
at fheir maximum rated operating temperatures under normal operation.

Compliance is checked\by the following tests.

Hokes, when tested at 45 °C for 7 days with the normally diluted cleaning agent, shall nof|be
damaged. Seals*used in the construction of the machine shall not differ from untested sdals
when immersed in the normally diluted cleaning liquid at 45 °C for 7 days and then rinsed in
wafer.

Meltal.used in the construction of the parts of the machine subjected to the pressure shall hot
be etched, pitted or corroded when immersed in the normally diluted cleaning liquid.

A convenient specimen of metal (e.g. 200 mm x 200 mm x 2 mm) shall have its surface area
recorded as dm? then degreased in a solvent such as acetone or toluene, dried and weighed
to the nearest 0,1 mg. This specimen shall be immersed in the cleaning solution at 45 °C for
7 days. At the end of this time, it shall be removed, rinsed in water, allowed to dry and the
mass change calculated as mg/dm?2. There shall be no significant signs of corrosion present
on the test piece and the mass change shall be within 40 mg/dm?.
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20.102 Machines with water heaters shall be protected against overpressure occurring as a
result of heat applied to the water or water-borne cleaning agents. The machine shall be
equipped with safety devices that do not allow the temperature to exceed the rated
temperature + 20 K or the allowable pressure to be exceeded.

Compliance is checked by inspection and by measurement.

20.103 Oil-heated or gas-heated machines shall not cause uncontrolled combustion of gas
or liquid fuel. They shall have a primary safety control unless they are oil-fired, portable and
unless there is re-ignition during operation by a continuous ignition device.

Compliance is checked by inspection.

20[104 The unintentional closing and lowering of doors, lids, covers etc., which' could calise
injyry, shall be prevented.

WHeels or rollers for the transport of machines heavier than 20 kg~shall be located| or
pratected so that injury to the feet of the operator is prevented.

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

21| Mechanical strength
This clause of Part 1 is applicable except as follows.
211 Replacement of the first paragraph by the\following:

Thé machine and its components and fittings“shall have adequate mechanical strength and|be
constructed to withstand such rough handling that may be expected in normal use, during
trapsportation, assembly, dismantlinggscrapping and any other action involving the maching.

Mogification in the third paragraph:
The¢ impact value is increased to 1,0 J + 0,04 J.

21[101 Parts subjected to the-rated hydraulic pressure-ef-the-machine shall be of sufficient
megchanical strength:

Compliance is-ehecked by the following tests in 21.101.1, 21.101.2, and 21.101.3.

21[101(1,> The high pressure system is subjected to a static pressure test of two times fhe
ratedpressure for 5 min at room temperature.

The high pressure hose used externally outside of the high pressure cleaner to connect the
trigger gun with the high pressure cleaner shall be subjected to a static pressure test of four
times the rated pressure at room temperature, whereby the test pressure shall be reached
between 15 s and 30 s after starting at zero pressure.

NOTE 1 It will be necessary to render the pressure relief valve and/or alternative sensing device inoperative.

NOTE 2 This test is related to the high pressure hose, not the high pressure hose line. Effects of the fittings can
be ignored.

During this test, there shall be no rupture.
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21.101.2 A supply hose, if any, is subjected to a static pressure test of two times the

ma

ximum inlet pressure for 5 min at room temperature.

During this test, there shall be no rupture.

21.101.3 A Ilow pressure accessory, if any, is subjected to a static pressure test of two
times the measured pressure in the system, when connected to the most severe high
pressure cleaner it is intended to be used with, for 5 min at room temperature.

Du

ring this test, there shall be no rupture
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{102 Pressure safety devices shall operate reliably.

{103 Hand-held appliances, hand-guided machines and ‘machines carried on
operator's body in normal use and spray guns shall be resistant-to-dropping.

{104 During normal operation, the allowable pressure shall not be exceeded.

mpliance is checked by the following test.

chines, and the device shall operate.

mpliance is checked by the following test.

b machine and/or the spray gun is dropped from a height of 1 m onto a surface
raulically pressed concrete paving slabs.

b test is made five times, the machine and/or spray gun being in a position such that
jor axis is horizontal and so that a different part of the device is exposed to the imp
h time.

b machine or spray gun is then dropped five times, with its major axis vertical, and with
rzle pointing downwards.

pr this test, the machinevor spray gun shall show no damage to such an extent f
npliance with this standard is impaired; in particular, live parts shall not have beco
essible.

b allowable pressure shall not exceed 1,5 times the rated pressure.

b pressure is increased to 110 % of the allowable pressure, or by 1,5\MPa for unheaged

the

of

its
act

the

hat
me

nof

deviate more than £ 10 % from the maximum-—rated flow rate.

hipped with the nozzle for highest flow assigned by the manufacturer, the flow rate sll\all

Compliance is checked by measurement.

22

Thi

22,

Construction
s clause of Part 1 is applicable except as follows:

7 Addition:

Any safety device shall be either inaccessible to the user or it shall be evident that the setting
of the safety valve is sealed and there is no provision for rendering the device inoperative.
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Cleaning agent ejected from the safety valve shall be directed safely.
22.12 Addition:

It shall not be possible to disconnect parts of the high pressure system without tools if this
results in impairing the safety within the meaning of this standard.

22.35 Addition:

Th oatia—or arbicot o th hanmanaayr oot £ 24 4 Lf _thic ool
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requirement of 29.3, these are subject to the following impact test.

tion o a—not o 4 he
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A $ample of the covered part is conditioned at a temperature of 70 °C + 2 °Clfor 7 days
(188 h). After conditioning, the sample is allowed to attain approximately room temperatur

i

Insjpection shall show that the covering has not shrunk to such an extent that the requifed
inspulation is no longer given or that the covering has not peeled off,(s0 that it may move
lonigitudinally.

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 subje¢ted to impact by means of fhe
apparatus shown in Figure 102. The weight "A", having a-mass of 0,3 kg, falls from a heighf of
350 mm onto the chisel "B" of hardened steel, the edgeé of which is placed on the sample.

Ong impact is applied to each place where the _insulation is likely to be weak or damaged
duning normal operation, the distance between)the points of impact being at least 10 mm.

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

2247 Not applicable.
22148 Replacement of the-Compliance paragraph by the following:

Compliance is checked by the relevant tests of IEC 61770, as modified in normative Anmex
AA|of this standard.

22161 Addthe following at the end:

Th¢ protective device is not necessary for appliances for which 30.2.2 is applicable, fitfed
with @¥supply cord or cord set, having a plug of the identical maximum current rating as the
socket-outlet or appliance outlet integrated into the appliance.

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

NOTE This requirement is not applicable to hand-held appliances or hand-held accessories (e.g. trigger guns).

The machine, placed in the intended operation position according the user instructions shall
have no live parts less than 60 mm from the floor that could come to contact with liquid.
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Portable appliances having a ToM not exceeding 40 kg shall also be positioned in all stable
positions as defined by the manufacturer with all necessary hoses and supply cords
connected and shall have no live parts less than 30 mm from the floor that could come to
contact with liquid.

Compliance is checked by inspection and measurement.

22.102 A drain hole for condensed water or spillage of any liquid shall have a diameter of
not less than 5 mm or an area of not less than 30 mmZ2, the width not being less than 3 mm.

Compliance is checked by measurement.

22103 The machine or the trigger gun shall be provided with a device for stopping fhe
ligyid flow to the nozzle. For hand-held washing devices, steam cleaners and trigger gups,
thig device shall operate automatically without hydraulic pressure when its openating means is
nofl actuated by the user. It shall not be possible to supply the nozzle with high pressure fluid
without having the trigger gun or equivalent means in the high pressure system.

NOTE Requirements for electronic devices to control the liquid flow are under consideration.

The¢ operating means of hand-held washing devices, steam cleahers and trigger guns s:l\all
haye a device by means of which it can be locked when the device is in the non-operafing
condition.

Hapd-held washing devices, steam cleaners and trigger guns shall not have any lockfing
mefans in the operating condition.

Th¢ operating means shall be positioned so thatythere is no risk of inadvertent actuation when
pufl down on a flat surface.

Wadter jetters shall not be operated byta valve lever that projects out from the apparatug in
the| off-position in such a way that aceidental contact would cause inadvertent actuation.

Compliance is checked by inspection and the following test.

The operating means of the/trigger gun of a high pressure cleaner or of a hand-held wasHing
device is locked in the ‘noh-operating condition. The pressure in the fluid system is adjusted to
2,9 MPa. The actuator of the operating means is then stressed for 1 min at ropm
temperature with a force of 150 N, applied in the middle of the actuator in the normal
dirgction of operation.

During and-after the test, there shall be no leakage of water. After the test, the locking deice
shall still be functional.

Dr: inage or water irom the nozzie IS permissioble aquring the test or the Tirst requirement.

22.104 Machines, except steam cleaners, provided with a fixed or adjustable pencil jet
nozzle facility shall have a distance from the trigger to the nozzle greater than 750 mm.

Compliance is checked by measurement.

22.105 Fitments on the high pressure hoses shall only be accomplished by the manufacturer
or his agent using specialist tools.

Water jetters shall have a clearly visible red marking around the high pressure hose at a
distance of 50 cm from the rigid part of the nozzle.


https://iecnorm.com/api/?name=98c5681401dafe8ace19c70041eb7c16

IEC 60335-2-79:2021 RLV © IEC 2021 - 33 -

Compliance is checked by inspection and measurement.

22.106 The machine and its parts shall not have uncontrolled movement to a hazardous
degree when used in accordance with the manufacturer's instructions.

Portable appliances with wheels and having a-mass ToM exceeding 100 kg shall have a
parking brake or equivalent means.

Compliance is checked by inspection.
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107 The component of the reaction force of the nozzle in the direction of the spray.g
shall be limited to 150 N.

s calculated as follows:

W = 200 x Ap

ere

is the water exit velocity, in m/s;

is the rated pressure, in bar.

W xQ
60

ere

is the reaction force in the direction of the nozzle, in Newtons;
is the rated flow, in I/min.

T:Fxlxsin(a)

bre
is the angle between the nozzle and the spray lance, see Figure 103.

he reaction.force in the direction of the handle exceeds 150 N, the trigger gun shall

i,

be

equiipped with~a support by which the reaction force is completely or partially transferreq to

the)

operataor's body. Instead of a support, trigger guns can also be equipped with a t

hampd activation mechanism that can only be operated when both operating elements

act]

vated at the same time.

VO-
Are

Considering the middle of the finger grip as a pivot point, the torque reaction T on the handle
shall not be more than 20 Nm in any direction. T is calculated as follows:

T =Fx/xsin (o)

where

/

is the distance between nozzle and trigger, in m. See Figure 103.

Compliance is checked by calculation and inspection.
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22.108 The trigger gun and lance shall be provided with two handles. One of the handles
could be a suitable shape of the spraying pipe.

Compliance is checked by inspection.

22.109 Except for battery-operated appliances, high pressure cleaners shall be fitted with a
switch or contactor in their supply circuit that ensures all-pole disconnection. Except for
stationary appliances and for battery-operated appliances, circuits not controlling the motor
driving the high pressure pump are acceptable to be directly connected to the supply mains
without this switch.

Compliance is checked by inspection.

22110 The equivalent nozzle diameter of low pressure accessories shall not‘be less than
2 npim.

NOTE Nozzles with an equivalent diameter exceeding 2 mm used in a high pressure cleaner system are|not
conpidered to become clogged.

Compliance is checked by inspection and measurement.

22111 Guards

Fixed guards shall be secured by systems that can be~Opened or removed only with tod
and shall be incapable of remaining in place without their fixings, if applicable.

S,

Their fixing systems shall remain attached to the_guards or to the machine when the guards
ard removed, with the exception of fixing ¢«systems that can remain detachable withput
impairing safety. This does also not applycif, after removal of the fixing systems, or if the
component is incorrectly repositioned, the machine becomes inoperative or is obvioysly
incbmplete.

NOTE This requirement does not necessarily apply to fixed guards that are only liable to be removed,| for
example, when the machine is completely’ overhauled, is subject to major repairs or is dismantled for transfdr to
another site. For the same reason, it-is not be necessary to apply the requirement to the casings of machifpery
intehded for use by laymen, whetrethe manufacturer’s instructions specify that the repairs requiring removdl of
thege casings are only to be carried out in a specialist repair workshop. In that case, fixing systems can be uUsed
thaff are not easy to remove.

If movable guards ‘are interlocked, the interlocking devices shall prevent the start| of
hazardous machine functions until the guards are fixed in their position, and give a sfop
command whengver they are no longer closed.

op¢n and“they shall be designed and constructed in such a way that they can be adjusted

Intgrlocking-movable guards shall, as far as possible, remain attached to the appliance when
on%/

by means of an intentional action.

Interlocking movable guards shall be designed in such a way that the absence or failure of
one of their components prevents starting or stops the hazardous functions of the appliance.

Adjustable guards may be used only to restrict access to those areas of the moving parts
strictly necessary for the work. They shall be manually or automatically adjustable based on
the type of work involved and shall be adjustable without use of tools.

Compliance is checked by inspection.

22.112 The machine shall be designed in such a way as to avoid incorrect mounting, if this
can lead to an unsafe situation. If this is not possible, information on the correct mounting
shall be given directly on the part and/or the enclosure.
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Compliance is checked by inspection.

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

Compliance is checked by inspection and by functional test.
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s clause of Part 1 is applicable.

Components

s clause of Part 1 is applicable except as follows:

1.2 Addition:

b relevant standard for ignition transformers is IEC 61558-2-3.

1.3 Addition:

b mains disconnecting switch shall be suitable for at léast 10 000 cycles of operations.

itches and mechanical devices operated by the' trigger of the trigger gun shall be tes
50 000 cycles of operations.

allowed (e.g. for frost protection purposes).
1.4 Replacement of the last paragraph:

brmal cut-outs of the'U'capillary type shall comply with the requirements
60730-2-9:2015 including IEC 60730-2-9:2015/AMD1:2018.

7 Not applicablg:

Supply.connection and external flexible cords

s clause of Part 1 is applicable except as follows:

fed

br the test, the device should stop the liquid flow to the nozzle immediately. Small leakages

of

25!

Three-phase machines are not required to be provided with a plug.

Ma

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

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

the

same classification as the machine when coupled.

Machines provided with appliance inlets shall also be provided with an appropriate cord set.
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Supply cords of-non-fixed machines other than stationary machines shall not be less than 5
m in length-Hewever;, except that for hand-held-appliances machines and machines carried

on the operator’s body, the supply cord shall be not less than 15 m.

Ordinary tough rubber sheathed flexible cord shall not be used for this type of machine due to
attack by cleaning agents, hence PVC or polychloroprene-sheathed flexible cords are

acceptable for use at temperatures at or above 0 °C.

Only polychloroprene sheathed flexible cords (code designation 60245 IEC 57 or higher)
allgwed for use at temperatures below 0 °C. For industrial and commercial use; he

polychloroprene sheathed flexible cord (code designation 60245
sp¢gcification) is required.

25115 Modification:

Replacement of Table 12 by the following:

Addlition:

Table 12 — Pull force and torque

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

IEC 66 _or

hig

The test is also applied to thescord in the cord set for machines classified as IPX4 or hig
that are provided with an'appliance inlet. The cord set is fitted to the appliance inlet prio
thel commencement of the. test.

26| Terminals.for external conductors

Thils clause of-Part 1 is applicable.

27| Provision for earthing

Ere
vy

her

her
to

This clause of Part 1 is applicable.

28 Screws and connections

This clause of Part 1 is applicable.

29 Clearances, creepage distances and solid insulation

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

The requirement is not applicable to the air gap between the spark electrodes. The
requirement is not applicable to the distance between high voltage spark electrodes and PE
for appliances using galvanic isolated sparking transformers with common earth for
generating the sparking voltage.

This requirement is not applicable to the air gap between the electrodes.

29 Addition:

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

30| Resistance to heat and fire
Thils clause of Part 1 is applicable except as follows.

30J2.3 Not applicable.

31| Resistance to rusting

This clause of Part 1 is applicable.

32| Radiation, toxicity and similar hazards

Thils clause of Part 1 is applicable.

[
I

7

IEC

Figure 101 — Warning symbol


https://iecnorm.com/api/?name=98c5681401dafe8ace19c70041eb7c16

- 38 - IEC 60335-2-79:2021 RLV © IEC 2021

Dimensions in millimetres
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Figure 102 — Impact test apparatus
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Figure 103 — Reactions on handle
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IEC

Figure 104 — Warning symbol: Machine not suitable for connection
to the potable water mains

| ‘ IEC

Figure-105 — Warning symbol: Do not inhale fumes
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Annexes

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

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

Annex B of Part 1 is applicable except as follows:

6

Ad

6.2

7

7.1

Ad
for

19
B.1

Thi
22

Ad

NO
ope|

NO

B.2

Ad

ition: Q‘
, N

Battery-operated high pressure cleaners shall be IPX5. Q‘L

Markings and instructions O
4
Modificati Q/
odification: oy
o)
/ at the end of the fourth paragraph (“If appliances use mor@)%an one battery,”): "exc
machines with hardwired battery sets." C)
X
Abnormal operation << S
9.2 Addition: QQ
A\
O
s subclause is not applicable for machineé%vlth hardwired battery sets.
Construction $\\(\
.\Q)
.42.3 Modification: 3
xO

Classification

 the following text after t\h\q}lﬁxth paragraph of the test specification:

[E 101 Appliances according to this standard are not regarded as being intended to be installed in an §
h to the public. §

[E 102 During this t€st two test probes are applied simultaneously.

2.4 Mo@t}on:
O

ol tht)@?owing text after the fifth paragraph of the test specification:

&

ept

rea

NO

|A101 Applinn(*ne nr‘r‘nrrﬁng to this standard are not rngnrdnr’l as hning intended to be installed in an

area

ope

n to the public.

NOTE 102 During this test two test probes are applied simultaneously.
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Annex AA
(normative)

Requirements to avoid backsiphonage

The requirements of IEC 61770:2008 are applicable except as follows:

Replace the text of this clause by the following:

clepners to water mains having a water pressure not exceeding 1,2 MPa;, These requirem

are

The¢ connection of the machine to the water mains may be temporany or permanent.

3

3.3

NOTE Examples are air gaps and backflow preventers with\reduced pressure zone.

3.4

“thé maximum or” ....

3.9

Not

Ad

3.1
ba
saf
mo

3.1

Thils standard specifies requirements for the connection of high pressure gleaners and stz[

Scope

n
intended to prevent the backsiphonage of non-potable water into the-potable water mai

Terms and definitions

Replace the Note by:

Add, after “feed pipe and”, the following:

Add the following Note:

e 1 to entry: For three-phase machines 5 s and for single phase machines, 2 s can be appropriate.

[ the following new definitions:

2
ckflow preventer with reduced pressure zone
ety devicéswhich artificially provides disconnection by the action or the reaction of ong
re hydromechanical closing and venting devices activated by pressure differences

3

pro

- - a
tectionpoint

location in a hydraulic circuit where a safety device is installed

4

4.2

General requirements

Replace the existing text by the following:

m
ts

S.

or

Backflow prevention devices shall be incorporated in, or fixed to, the machine or the water
supply system and constructed so that

their functional characteristics cannot be changed, even intentionally,

their selection of the necessary safety level is in compliance with normative Annex BB.
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4.3

4.4

5

5.4

Not applicable.

Not applicable.

General conditions for the tests

Replace the text by the following:

Tests, except the functional and endurance tests on airgaps and backflow preventers with

reaqg
COJ

NO

7

Thi

Thi

Thi

Ad

10

10.

The settings of the agtion and difference pressure of the device shall be fixed and
adjustable.
Only the pressure’ of the water of the supply network can operate the control of the inter

colj

Po
bag

uced pressure zone, are made on the machine, unless this is impracticable.
npliance is then checked by the tests according to Annex A of IEC 61770:2008.

[E During the functional and endurance tests, additional samples can be required.
Pipe interrupters

s clause of IEC 61770 is not applicable.

Dynamic backflow preventers

s clause of IEC 61770 is not applicable.

Hose-sets
s clause of IEC 61770 is not applicable.

f the following new clause:

Backflow preventer with reduced pressure zone

1 General requirements

hponents.‘@f-the device.

Esible y'additional control devices (electric, pneumatic) shall not adversely affect
kflow protection function.

The

hot

nal

the

When installed according to the instructions for use, the drain of the backflow preventer with
reduced pressure zone shall point downwards.

The design of the relief valve operation shall be such that when the differential pressure over
the upstream check valve is less than 14 kPa (140 mbar), the relief valve shall be open to
ensure positive safety.

Any water retention shall not be possible within the reduced pressure zone.

The cross-sections of the passage orifices and of the pilot tube for operation of the relief
device shall be equal to or greater than 12,5 mm2, no dimension for the calculation of the
cross-section shall be less than 4 mm.
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An air break to drain shall exist between any waste drain and any means of collecting the
discharged water.

The backflow preventer with reduced pressure zone, with an air break to drain fitted, shall
evacuate the full relief flow rate without spilling to the outside.

This air break to drain shall be directly incorporated into the backflow preventer with
reduced pressure zone.

The relief orifice of the device shall permit neither the fitting of a standardized threaded pipe
nol the connection of a standardized pipe or shape, be it by glue, welding or interlocking.

10,2 Verification of the pressure difference between the upstream and the reduged
pressure zones

For the following tests, the manufacturer has to provide a special sample having the
neg¢essary test ports to verify the function of the backflow preventer with' reduced presstire
zone.

Test ports have to be provided on the type test sample:

— |upstream of the first anti-pollution check valve;
— |in the reduced pressure zone;
— |downstream of the second anti-pollution check valye!.

Compliance is checked as follows (static test):

Regtord the pressure difference between upstream and reduced pressure zone over fhe
upstream pressure from 0,1 MPa to 1 MPa{1’bar to 10 bar).

The pressure difference between the mpstream zone and the reduced pressure zone shall|be
greater than 14 kPa (140 mbar).

103 Verification of the tightness of the downstream check valve (in the closing
direction)

Compliance is checkedvas follows:

Downstream of the/backflow preventer with reduced pressure zone, apply a pressurg of
1,8 MPa (16 bar) with water at 20 °C, the upstream zone being at atmospheric pressure. The
prassure is tolbe applied in increments of 0,1 MPa (1 bar) per 5 s.

Hold the pressure for 2 min.

Isolate the backflow preventer with reduced pressure zone from the supply system for
10 min.

There shall be no leakage, no permanent deformation or deterioration of the downstream anti-
pollution check valve after the test.

10.4 Verification of the tightness of the upstream check valve at low pressure

Compliance is checked as follows:

Fill the backflow preventer with reduced pressure zone with water so that the water
column has a height of (200 + 50) mm in the tube (diameter inside 10_(2)) mm.
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Isolate for 5 min + 30 s.

Rai

se the level in the tube to (1 000 + 50) mm.

Isolate for 5 min + 30 s.

Rai

se the level in the tube to (2 000 + 50) mm.

Isolate for 5 min + 30 s.

The tightness of the upstream anti-pollution check valve shall be verified by the water-leye

the

No

105 Verification of opening start of the relief valve and of its closing

Compliance is checked as follows:

The following pressures are applied upstream of the device:

0,1

Eagh of these pressure values is reduced slowly.
The value of the pressure when the relief valve opens has to be checked.

In gach case, the pressure difference between upstream and reduced pressure zone shall

greg

After this test, the pressure is increased to its initial value.

Th

10.

Th

and at a relativethumidity of (50 + 5) %.

There shall-be no distortion of any part of the device to such an extent that compliance W
thel standard is impaired.

tube which shall be constant at each test stage.

sagging of the water level in the tube is allowed at any of the stages.

75 MPa; 0,3 MPa; 0,6 MPa and 1 MPa (1,75 bar; 3 bar;, 6:bar and 10 bar).

ater than 14 kPa.

b device shall then close-again in an absolutely tight manner.

6 Durability test

complete device is conditioned for 72 h in an environment at a temperature of (65 + 5)

Without Teplacement of any component, the device shall be capable of fulilling

req

uirements of 10.2 to 10.5.

Compliance is checked as follows:

in

be

OC,

ith

he

A test arrangement has to be provided according to Figure AA.1. The device is submitted to
5000 *80 cycles at a temperature of (65 +5) °C.

Each cycle has to be performed in the following order:

Stage 1: open valve 5, then valve 1, circulation at a flow rate as given in Table AA.1 at the

value +5 % for (6 +2) s;
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Stage 2: close valve 5, then immediately close valve 1;
Stage 3: open valve 3, static pressure at 0,3 MPa (3 bar) for (6 £+ 2) s;

Stage 4: close valve 3, open valve 4. Upstream drain for (6 + 2) s (opening of the re
valve);

Stage 5: close valve 4;

Stage 6: open valve 5, then immediately open valve 1, circulation at a flow rate
specified in Table AA.1 at the value +5 % for (6 + 2) s;

Stage 7: Close valve 5, then immediately close valve 1;

lief

as

Stage 8: Open valve 2, static pressure at 1 MPa (10 bar) for (6 + 2) s;

Stage 9: Close valve 2, open valve 4. Upstream drain (opening of the relief wva
for (6 +2) s;

Stage 10: Close valve 4.
b complete series of test cycles is divided into the following test cycles:

1 250 cycles;
the device is at rest for 14 h at ambient temperature;
1 250 cycles;

after this test cycle, the device is stored under a static pressure of 1 MPa (10 bar) for 1
at room temperature;

1 250 cycles;

after this test cycle, the device is submitted for\14 h to an upstream pressure of 0,3 M
(3 bar) and to a downstream pressure of 1 MPa(10 bar) at room temperature;

1 250 cycles.

Table AA.1 — Nominal size versus durability test flow rate

ve)

Pa

Ndminal size of
check valve DN 8 10 15 20 25
mm
Flow, rate 04 0,6 1,3 2,2 3,5

At
tes

the end of the test, the device shall be fit for further use. Compliance is checked by
s of 10.2 to 10+5.

fhe
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Key

P1

rrr 1.9
5

o

.
T 2

IEC

flow rate: maximum pressure 0,3 MPa (3 bar) at zero-flow rate
static pressure: 1 MPa + 0,05 MPa (10 bar + 0,5 bar)

static pressure: 0,3 MPa + 0,03 MPa (3 bar + 0,3 bar)
pressure gauge

regulating valve

valve with time control of opening and closing

Figure AA.1 — Arrangement for the durability test
on backflow preventers with reduced pressure zone
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Annex BB
(normative)

Analysis method for determining the necessary
safety device to prevent backsiphonage

.1 Overview

following steps.

account in accordance with Clause BB.3.
Determine the maximum water level.

The result determines if the situation at the point of protection is p = atm or p > atm.
according to Clause BB .4.
Verify if the drainage systems are fitted with an air br€ak to drain in accordance W

Clause BB.5.

.2 Determination of fluid categories which<@are or might be in contact
with potable water

cases where insignificant concentrations or substantial amounts of substances are presg

h pressure cleaners and steam cleaners according to IEC 60335-2-79 are classified
d category 4.

.2.2 Category 1

tem.

.2.3 Category 2

Flu

Ascertain which fluid categories are used in the machine in accordance with Clause BB 2.

id‘presenting no human health hazard.

of

Ascertain which are the installation characteristics for the safety device tocbe taken into

Consider which are the safety devices to be used, by referring.to the protection mafrix

ith

.2.1 In normal use, fluids which are or may-be in contact with potable water are classified
in five categories as defined below.

nt,

as

ter to be used for human consumption coming directly from a potable water distributjion

Fluid recognised as being fit for human consumption, including water taken from a potable
water distribution system, which may have undergone a change in taste, odour, colour or a
temperature change (heating or cooling).

BB

.2.4 Category 3

Fluid representing some human health hazard due to the presence of one or more harmful
substances.

NOTE The border between category 3 and category 4 is in principle LD, = 200 mg/kg body weight. LD, is the
quantity of substances or the mixture which, given in one intake through oral and parenteral path, brings about
within 15 days (the required time to take into account potential delayed effect) the death of 50 out of 100 treated
animals.
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BB.2.5 Category 4

Fluid presenting a human health hazard due to the presence of one or more toxic or very toxic
substances or one or more radioactive, mutagenic or carcinogenic substances.

BB.2.6 Category 5

Fluid presenting a human health hazard due to the presence of microbiological or viral

ele

ments.

BB.3 Determination of installation characteristics — Pressure

Fo
po
wa

De

De

each hydraulic circuit present in the machine, locate the desired or existing protect
nt(s) to be protected, or, failing this, the point of connection of the machine t6)the pota
er main.

ermine the maximum water level.

thel potable water mains is subjected to atmospheric pressure ((p~= atm) or to a press
exgeeding atmospheric pressure (p > atm).

p = atm applies if the protection point or, failing this, point, the point of connection of
machine to the potable water main is located above the maximum water level,

p > atm applies if the protection point or, failing\this point, the point of connection of
machine to the potable water main is located below this maximum water level.

BB.4 Matrix of the safety devices appropriate to fluid categories

The suitability of each safety device is indicated in Table BB.1.

Table BB.1 — Matrix of the safety devices appropriate to fluid categories

on
ble

ine whether the protection point or, failing this, the point of connection of the maching to

re

the

the

Safety device to prevent backsiphonage Category of fluids

1 2 3 4 5
Aif gap - o ° o o
Backflow preventerwith'reduced pressure - o o
zope
Kely
° Coyvers the risk

Protection not required

BB.5 Air break to drain

All machines connected to a potable water mains and including a water draining device have
to be provided with an air-break before their discharge to the drainage system.

This air gap shall comply with the above described requirements. Otherwise, the fluid in the
apparatus has to be considered as fluid category 5.

The air breaks to drain shall be realized by a full disconnection or by air inlets.

Requirements on air breaks to drain:
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b =>G;
b >20 mm;

bx2nG

G > E and drain shall be capable of taking the full flow of the discharge S;+Sy +...> 3

e>4 mm.

An|example of an air break to drain is shown in Figure BB.1.

Key

1 outlet evacuation

2 spillover level

Evacuation E: bore E

Dra|n G: bore G

Air |nlets: S1, S2, cross-sections-for air passage

e smallest dimension\for calculation of a cross-section
b air gap height

Rigure BB.1 — Example for an air break to drain
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Annex CC
(informative)

Emission of acoustical noise

CC.1 Noise reduction

Noise reductlon at high pressure cleaners is an mtegral part of the deS|gn process and shall

Th¢

me|
me|

NO
cald
surf

CC.

emission sound pressure level is determined in accordange.with 1ISO 11203, using
hod with Q calculated for machines without a specified work station, with
asurement distance d = 1 m.

[E In this case, the emission sound pressure level is equal te/the surface sound pressure level used
ulating the sound power level according to ISO 3744 when applying a rectangular parallelepiped measuren
ace at a distance of 1 m from the reference box.

2.2 Sound power level determination

the
the

for
ent

The¢ sound power level is measured in acCordance with ISO 3744, or with 1SO 3743-1 |f a

suitable hard-walled test room is available:

CCl.2.3 Operating and mounting-conditions

The operating conditions shalll-be identical for the determination for both sound power and
emjfssion sound pressure level-at the specified positions.

In addition to normal.operation in accordance with 3.1.9, the following requirements shall|be
taken into account.

The high pressure cleaner shall be installed on the reflecting plane; skid-mounted machines
shgll be placed on a support 0,40 m high, unless otherwise required by the manufacturgr’'s
conditions of installation.

The

high pressure cleaner is operated under normal operation. Immediately before each

series of measurement, the machine shall be operated for at least 10 min. The noise emitted
by the nozzle and the emission of the water jet hitting any surfaces shall be excluded from

me

asurement.

The period of observation shall be at least 15 s.

CC.

2.4 Measurement uncertainties

A standard deviation of reproducibility org of less than 1,5 dB is expected for both the A-
weighted emission sound pressure level according to ISO 11203 and the A-weighted sound
power level determined according to ISO 3744 or ISO 3743-1.
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CC.2.5 Information to be recorded
The information to be recorded covers all of the technical requirements of this noise test code.

Any deviations from this noise test code or from the basic standards upon which it is based
are to be recorded together with the technical justification for such deviations.

CC.2.6 Information to be reported

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

CCl.2.7 Declaration and verification of noise emission values

Th¢ declaration of the emission sound pressure level shall be made as a dual-number ndise
emjssion declaration according to ISO 4871, where it exceeds 70 dB(A). Where.fthe emiss|ion
soynd pressure level does not exceed 70 dB(A), this fact may be stated dn-place of the
emjssion value and uncertainty, e.g. by declaring LpA < 70 dB(A).

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

The¢ sound power level shall be given as a single value declaration according to ISO 4871
deglaring the sum of Ly, and the respective uncertainty Ky’ where the emission soynd
pregssure level exceeds 80 dB(A).

NOTE KpA and Ky, 5 are expected to be 3 dB.

The noise declaration shall state that the noise./emission values have been obtaiged
acgording to this noise test code. If this statement is not applicable, the noise declarafion
shgll indicate clearly what the deviations fromcthis standard, and from the basic standards, pre.

If Windertaken, verification shall be conducted according to ISO 4871 by using the same
mojunting, installation and operating cenditions as those used for the initial determinatior| of
thel noise emission values.
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Annex DD
(informative)

Emission of vibration

DD.1 General

Informative Annex DD specifies a laboratory method for measuring hand-transmitted vibration

thel magnitude of vibration in the gripping areas of a machine run under specified
conditions. It is intended that the results be used to compare different models of the_sa
type of machine.

Figure DD.1 and Figure DD.2 show an example of a typical trigger gun (spraying device)
coyered by this document.

IEC

Figure DD.1 — Trigger gun
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DD.2 Reduction of vibration

The

IEC

Figure DD.2 — Trigger gun with additional side handle

machine shall be designed and constructedyin such a way that risks resulting from

vibfations produced by the machine are reduced to the lowest level, taking account| of

technical progress and the availability of means of reducing vibration, in particular at sourcg.

The

trapsmitted to the upper limbs of the opérator to the lowest level that is reasonably possiblg.

DD

Fo

symbols given in Table,DD.1 apply.

.3 Terms, definitions and-symbols

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

the purposes of this(document, the terms and definitions given in ISO 20643 and the



https://iecnorm.com/api/?name=98c5681401dafe8ace19c70041eb7c16

IEC 60335-2-79:2021 RLV © IEC 2021 - 57 -

Table DD.1 — Description and units of the symbols used

Symbol Description Unit
ay, root-mean-square (RMS) single-axis acceleration value of the frequency-weighted hand- m/s?
w transmitted vibration
ay, vibration total value of frequency-weighted RMS acceleration; root sum of squares of ap,, m/s?
v values for the three measured axes of vibration
—_— ’ . . . . 2
any arithmetic mean value of ay,, values of runs for single operator using one hand position m/s
i HAN F'H 1 £ 1 £ Ll 4 £ . I H'H mlsz
] arnrett meanvaraC oOT Ry varteSror g operatorsSror ot antpoSTion
— ) . . . 2
an arithmetic mean value of ay, values for one hand position on several machines m/s
e declared vibration emission value m/s?
5.1 standard deviation for a test series (for a sample, s) m/s?
OR standard deviation of reproducibility (for a population, o) m/s?
Y coefficient of variation for a test series
uncertainty m/s?

DD.4 Information on vibration emission

The instructions shall give the following information

— |the vibration total value to which the hand-arm system is subjected, measured| in
accordance with this document, if the vibration total value exceeds 2,5 m/s2. Where lhis
value does not exceed 2,5 m/s2, this fact‘may be stated in place of the emission value and
uncertainty, e.g., by declaring a, < 2,5 m/s?;

— [the uncertainty surrounding this valte in accordance with this document.

The¢se values shall be either those actually measured for the machine in question or thgse
estpblished on the basis of measurements taken for a technically comparable machine which
is nepresentative of the machine being produced.

Regarding operating-conditions during measurement and the methods used for measurement,
the| reference of the'standard applied-(HEC-60335-2-79) shall be specified.

DD.5 Characterization of vibration

DD|.5.1\_'Direction of measurement

The vibration fransmitied 1o the hand shall be measured for three directions of an orthogonal
coordinate system. The resulting value of the three axes shall be reported. At each hand
position, the vibration shall be measured simultaneously in the three directions shown in
Figure DD.3 and Figure DD.4.

DD.5.2 Location of measurements

Measurements shall be made at the gripping zones, where the operator normally holds the
machine and applies the reaction force.

The prescribed transducer location for the main measuring point shall be as close as possible
to the hand between the thumb and index finger, with the trigger gun held as in normal
operation. Figure DD.3 shows this main measuring point for a trigger gun at the left side,
which may be located also at the right side of the handle. Alternatively, the transducer may be
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located at the end of the handle, between the thumb and index finger. The transducer shall be
attached to the lance with a maximum distance from the gripping area of 10 mm.

A secondary measuring point is defined as being on the second handle, in the middle of the
gripping area (see Figure DD.3). For adjustable second handles (see Figure DD.4), or for
trigger guns without a certain second handle, the distance between the main measuring point
and the second measuring point shall be / = 50 cm + 5 cm, if applicable. Where not applicable,
the maximum distance between transducer one and transducer two has to be chosen.

IEC

Key
1 main measuring point

2 pecondary measuring point

Figure DD.3 — Measurement locations:
Trigger gun, main and secondary measuring point
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Key

DD

IEC

Mmain measuring point

secondary measuring point

Figure DD.4 — Measurement locations: Trigger gun with additional
side handle, main and secondary measuring point

.5.3 Magnitude of vibration

Th

DD.5.4 Combination of vibration directions

The¢ vibration total value as defined in 6.4 of ISO 20643:2005 shall be reported for both h

definitions for the magnitude of vibration given in 6.3 of ISO 20643:2005 apply.

nd

pogitions. It is acceptable to(report on and carry out tests on the hand position having the
highest reading, if the vibration total value at that hand position-shall-be is at least 30 %
higher than the other.—TFhis A provisional result may be obtained during a—preliminary
cafried out by a single\'operator during five test runs. This result shall not be used for

pu

Thi
Fo

NO
sec

pose of declaring_yvibration total values.

s result may-also be obtained due to experience with comparable machines and nozzl
machineswith rotary nozzles, the test shall be carried out for both hand positions.

[E_ Experience has shown that the vibration value at the main measuring point is typically higher than at

bndary measuring point.

st
the

les.

the

To obtain the vibration total value, ay,, , for each test run, the results in each direction shall be
combined using Formula (D.1):

2 2 2
ahv:\/ahwx T ahwy T hwz (D.1)

DD.6 Instrumentation requirements

DD.6.1 General

The instrumentation shall be in accordance with 7.1 of ISO 20643:2005.
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DD.6.2 Mounting of transducers
DD.6.2.1 Specification of transducer

The specification of the transducer given in 7.2.1 of I1SO 20643:2005 applies. Triaxial
transducers shall be used for measurement as far as possible.

DD.6.2.2 Fastening of transducers

The transducer or the mounting block used shall be rigidly attached to the surface of the
handle, if applicable

Forf the two axes aligned parallel to the vibrating surface, the measurement axes ofythe {wo
trahsducer elements in a triaxial transducer shall be at a maximum of 10 mm from the“surfafce.

DD.6.3 Frequency weighting filter

Frgquency-weighting shall be in accordance with ISO 5349-1.

DD[.6.4 Integration time

The integration time shall be in accordance with 7.4 of ISO 20648:2005. The integration time
for|each test run shall be at least 16 s, initiating after the starting period.

NOTE The starting period itself is considered to be negligible duectorthe relation of the duration of the stanting
and|working period.

DD|.6.5 Calibration

The specifications for calibration given in 7.6 of/SO 2064 3:2005 apply.

DO.7 Testing and operating conditions of the machinery

DD.7.1 General

During testing, the machine (shall be equipped and held in a manner similar to that when
pefforming a normal work(task. A reasonable warming-up period shall be undertaken prior to
the| start of the test.

DD.7.2 Operating conditions

During testing,~the machine shall be operated at rated voltage, and shall be used| in
acg¢ordance with normal operation as defined in this standard and with the manufactur¢r’s
sp¢gcifications, as far as not otherwise specified in DD.7.2. The operation shall be stable ind
smpoth. In particular, the following conditions shall apply:

NOTE 1 Further requirements are given in DD.8.1 (3 test persons, five test runs) and DD.6.4 (16 s test duration).
— The tests shall be carried out at normal operation.

— The trigger gun shall be held stationary without any side-to-side motion, without tension,
with the axis of the trigger gun at a downwards angle of 45° + 5°, spraying the water jet to

the atmosphere—without-werking-towards—any-barrier (see Figure DD.5). Gloves shall not

be used unless required as PPE due to manufacturer’s instructions.

— The hand position of the second hand (support hand) shall be as shown in Figure DD.5.
The hand shall be placed as close as possible next to the transducer. The second hand
shall support the trigger gun from underneath. If the gripping area is too small to place
the transducer in the middle of the gripping area and simultaneously between the thumb
and index finger, the transducer shall be placed in the middle of the gripping area, whilst
the second hand shall be shifted towards the nozzle. A removable pulsation dampener, if
any, shall not be used. If a pulsation dampener is permanently fixed to the machine, this
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fact shall be reported. It is recommended that for the test the length of the hose line-shal
be is not be more than 10 m. If the standard length according to the manufacturer’s
instructions is more than 10 m, the standard hose may be used; in this case the length
shall be reported. The type of the hose line shall be reported.

— The nominal diameter shall be not more than DN 12. If the standard nominal diameter
according to the manufacturer’s instructions is more than DN 12, the standard hose may
be used; in this case the nominal diameter shall be reported.

NOTE 2 DN 12 is the inner diameter nominal expressed in mm.

— During measurement, the hose line shall lie without interference and in particular without
tfouching the operator.

Figure DD.5 <+ Operating conditions — Position of spraying device

DD.7.3 Operators

Thiee different, operators shall operate the machine during testing. The vibrafion
mejasurementstare influenced by the operator. They should therefore be skilled and ablg to
opgrate the-miachine properly i.e. the operator shall be experienced in the use of the machifine.
The gripping’force shall be as under long term working conditions and not be excessive.

The hoese line shall hang loose from the lance with minimum bending forces transferred ipto
the lance.

DD.8 Measurement procedure and validity

DD.8.1 Reported vibration values

Three series of five consecutive tests shall be carried out on each machine tested, using a
different operator for each series. The values should be reported as in informative Annex EE.

The test shall be carried out for the machine as described in Clause DD.7 and reported for a
standard nozzle. If it is necessary to report alternative vibration values, the tests shall be
carried out as described in DD.8.2. For nozzles which cause significantly higher vibration
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values (e.g. rotary nozzles with a single water jet), these values shall be reported also. If only
one value is to be reported, this shall be the higher one.

The coefficient of variation, C,, and the standard deviation, s,,_4, shall be calculated for each
hand position for each of the three operators. The C, of a test series is defined as the ratio of
Sn.1 to the mean value of the series:

with s,_4 identical to s, (see Clause DD.109) and where the standard deviation of the
ith value, ay,,; , is:

1 & —
Spe1 = \|—— (@i —any ) (©-3)
n-13
where
E. is the mean value of the series in m/s?;
n is equal to 5, the number of measured values.

If ¢, is greater than 0,15 or s, 4 is greater than 0;3'm/s2, then the measurements shall|be
checked for error before data are accepted.

DD|.8.2 Declaration and verification of the vibration emission value

The ay, value for each operator shall be calculated as the arithmetic mean of 4y, values|for
the| five test runs. For each hand poOsition, the result from the three operators shall|be
cornbined into one value, a;,, using the arithmetic mean of the three 4, values.

For tests using only one imachine, the declared value, a4, is the highest of the ap vallies
reported for the two hand positions.

For tests using three or more machines, E values for each hand position shall be calculated
as fthe arithmetic'mean of the a; values for the different machines on that hand position. The

de¢lared value, a4, is the highest of the a values reported for the two hand positions.

Bothi¢yy and the uncertainty, K, shall be presented with a precision determined in accordalrce
with EN 12096. The value of a4 is to be given in m/s< and presented by using two and a half

significant digits for numbers starting with 1 (e.g., 1,20 m/s2, 14,5 m/s2); otherwise, two
significant digits are sufficient (e.g., 0,93 m/s2, 8,9 m/s2). The value of K shall be presented
with the same number of decimals as aq.

K shall be determined in accordance with EN 12096, based on the standard deviation of
reproducibility, og. The value of K shall be calculated in accordance with Clause DD.409.
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DD.9 Determination of uncertainty

DD.9.1 General

The uncertainty value, K, represents the uncertainty of the declared vibration emission value,
ang, and, in the case of batches, production variations of machinery. It is expressed in m/s2.
The sum of ang and K indicates the limit below which the vibration emission value of a single
machine, and/or a specified large proportion of the vibration emission values of a batch of

machines, are stated to lie when the machines are new.

DD|(.9.2 Tests on single machines

For tests made on only a single machine, K shall be given as
K= 1,650

where og is the standard deviation of reproducibility, estimated by the value sg, given by

/ 2 2
a) [sp =1/Srec +Sop

or

b) SR~ 0,06 and + 0,3,

whichever is the greater.

NOTE 1 The uncertainty is expected to be at least 0,5 nifs?.

NOTE 2 Formula b) is empirical, based on experignce giving a lower limit for sg.

The calculations are performed on theZhand position giving the highest value of ay,, where

sre:2 is the arithmetic mean_yalue of the standard deviation from the results of five tests,
Siec» for operator jidentical to s, 4 according to DD.8.1, and with the srec2 value(for
each operator calculated using
2 RS 2
Srecj = —Z(ahvij = Qhyj)
n-115
where
n is 5, the number of measured values;
ah-ﬁ_is_meAAbLaﬂgn_tgtaLvaLue_taLu:e_ﬁLtesme_meﬁapemfnr;
Anyj is the average vibration total value of measurements on the jt" operator;
Sop is the standard deviation of the results from the three operators, i.e.
1 & 2
Sop2 = Z(ahvj —ap)
m-1%
j=1
where
m is three (i.e. the number of operators);

any; Is the average vibration value from the jth operator (average of five tests);
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is the average vibration value from all three operators.

is an estimate of the standard deviation of reproducibility of testing performed at different

test centres. Since there is currently no information on reproducibility for the tests defined in this document, the
value for s; is based on the repeatability of the test for individual test subjects and across the different test
subjects, according to EN 12096.

DD.

9.3 Tests on batches of machines

For tests on three or more machines, the K value shall be given as

wh

or

0
L

wh

Thy

4

SR

Sp

ere o, is estimated by the value sy, given by

St = VSR2 +Sb2

3 0,06ahd + 0,3,

chever is the greater.

b calculations are performed on the hand position-giving the highest value of a and wh¢

ere

for

DD

is the mean value of sg? for the different’machines in the batch, where the sg value
each machine is calculated using DD<9.2 a), above;
is the standard deviation of the testresults for individual machines, i.e.
1 i —
=—— (an -
p-115
bre
is the single-machine emission for one hand position on the /th machine;
is the mean.value of the single-machine emissions for one hand position;
is the\highest of the a values reported for the two hand positions;
issthe number of machines tested-{AL3).
-10—Measurementreport

The following information shall be given in the test report:

reference to this document;

name of the measuring laboratory;

date of measurement and name of the person responsible for the test;
specification of the machine (manufacturer, type, serial number, etc.);

declared emission value anq and uncertainty K;

type of nozzle, trigger gun, and the type, length and nominal bore diameter of the hose

line;
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If t

energy supply (input voltage etc., as applicable);
instrumentation (accelerometer, recording system, hardware, software, etc.);

position and fastening of transducers, measuring directions and individual vibration
values;

operating conditions, and other quantities to be specified according to Clause DD.7;
detailed results of the test (see informative Annex EE);

the names of the operators together with their height.

ansducer pnqifinne or measurements other than those Qpnr‘ifind in this document are used,

thely shall be clearly defined and an explanation of the reason for the change in the positian of

the

transducer shall be inserted in the test report.
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Annex EE
(informative)

Model test report for vibration emission at handles
of high-pressure cleaners

See Table EE.1 and Table EE.2.

Table EE.1 — General information and reported results

The test has been carried out in accordance with ...

Tesgter:
Mefasured by (company/laboratory): Tested by:
Reported by:
Date:
Tegt object and declared value:
Makchine tested (power supply and machine type, type of material Declared vibtation emission value apq and

us¢d, manufacturer, machine model and name, the type, length and

nominal bore diameter of the hose line): uncertainty-K:

Mefasuring equipment:

T

-

gnsducers (manufacturer, type, positioning, fastening method, photos, mechanical filters if used):

\

Hration instrumentation: Auxiliary equipment:

Oplerating and test conditions and results:

Tesgt conditions (test method used, material used for test, type of inserted tool used, operator posture, hand
pogition, photos):

Poer supply (air pressure, hydrauliciflow, voltage): Measured feed force:

Any other quantities to report:
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Table EE.2 — Measurement results for one machine

Date: Machine type: Serial number:
Main handle (hand position 1) Support handle (hand position 2)
Statistics for operator Statistics for operator
Test Op:rrat Testrun| dypy — Apy J—
Ahy Sn-1 C Ahy Sp-1 C
1 1 1
2 1 2
3 1 3
4 1 4
5 1 5
6 2 1
7 2 2
8 2 3
9 2 4
10 2 5
11 3 1
12 3 2
13 3 3
14 3 4
15 3 5
a;, for hand position\t: Ay, for hand position 2:
sg for hand position 1: sg for hand position 2:
NOTE The a4y, and a values are\calculated according to DD.5.4 and DD.8.2, s, ; and C, are
calculated according to DD.8.1, andysg is calculated according to Clause DD.9.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-79: Particular requirements

Tor high pressure cleaners and steam cleaners

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bll national electrotechnical committees (IEC National Committees). The object of IEC is to pron
nternational co-operation on all questions concerning standardization in the electrical and'electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. Internatiomal, governmental and T
jovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
vith the International Organization for Standardization (ISO) in accordapce with conditions determined
hgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expréss; as nearly as possible, an internati
consensus of opinion on the relevant subjects since each techfical committee has representation from
nterested IEC National Committees.

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

n order to promote international uniformity, IEC~National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible(in~their national and regional publications. Any diverg¢
between any IEC Publication and the correspaonding national or regional publication shall be clearly indicate
he latter.

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

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

No liability shall attach to IECJor its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any «pature whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising oWt ‘of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.
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Attention is drawn’to the Normative references cited in this publication. Use of the referenced publicationfs is

ndispensablelfor the correct application of this publication.

Attention, is/drawn to the possibility that some of the elements of this IEC Publication may be the subjed
batent-rights. IEC shall not be held responsible for identifying any or all such patent rights.

Intgrnational Standard IEC 60335-2-79 has been prepared by subcommittee 61J: Electr
motor-operated cleaning appliances for commercial use, of IEC technical committee 61:
Safety of household and similar electrical appliances. It is an International Standard.

t of

cal

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

This edition includes the following significant technical changes with respect to the previous
edition (minor changes are not listed):

editorial and technical alignment with IEC 60335-1:2020;
clarification on hand-held and battery-operated high pressure cleaners;

general editorial improvements.


https://iecnorm.com/api/?name=98c5681401dafe8ace19c70041eb7c16

IEC 60335-2-79:2021 © IEC 2021 -5-

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

Draft Report on voting

61J/739/CDV 61J/746A/RVC

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

the

above table.

The_lanqguage used for the development of this International Standard is English.

Thi
acq

ave
IEQ

Thi

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

s part 2 is to be used in conjunction with the latest edition of AEC 60335-1 and

amendments. It was established on the basis of the sixth edition (2020) ef/that standard.
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[E 1 When “Part 1” is mentioned in this standard, it refers to IEC 60335-1.

s part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as
vert that publication into the IEC standard: Particular_requirements for high press
hners and steam cleaners.

far as is reasonable. When this standard states‘\“addition”, “modification” or “replaceme
relevant text in Part 1 is to be adapted accordingly.

[E 2 The following numbering system is used:
subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

unless notes are in a new sub clause orinvolve notes in Part 1, they are numbered starting from 101, inclu
those in a replaced clause or subclause;

additional annexes are lettered AA, BB, etc.
[E 3 The following print types,are used:
requirements: in roman type;

test specifications)'in italic type;

notes: in small foman type.

ds in bold_in“the text are defined in Clause 3. When a definition concerns an adjective, the adjective and
bciated noun are also in bold.

in
nt,

ts

to
lire

en a particular sub clause of Part 1 is not mentioned in this part 2, that sub clause applies

nt”,

ling

the

It is the recommendation of the committee that the content of this publication be adopted for implementation

nati

onally not earlier than 12 months or later than 36 months from the date of publication.

A list of all parts of the IEC 60335 series, under the general title: Household and similar

ele

ctrical appliances — Safety can be found on the IEC website.


http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://iecnorm.com/api/?name=98c5681401dafe8ace19c70041eb7c16
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicatefs
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

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

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

Thi

ma

If 3
by
far
acq

WN
in f

NO
not
req

Thi
pre

NO
con
exa
1ISO

An
cor
ha

An
in

the
wit

thelre is compatibility with the wiring rules when the appliance is connected to ,the sup

s standard takes into account the requirements of IEC 60364 as far as possibleyso t

ns. However, national wiring rules may differ.

n appliance within the scope of this standard also incorporates function§jthat are cove
another part 2 of IEC 60335, the relevant part 2 is applied to each function separately,

ount.

en a part 2 standard does not include additional requirements) to cover hazards dealt W
Part 1, Part 1 applies.

[E 1 This means that the technical committees responsible for the'part 2 standards have determined that
necessary to specify particular requirements for the appliance in question over and above the gen|
irements.

s standard is a product family standard dealing with the safety of appliances and ta
cedence over horizontal and generic standards covering the same subject.

[E 2 Horizontal and generic standards coveting a hazard are not applicable since they have been taken
sideration when developing the general and~particular requirements for the IEC 60335 series of standards.

13732-1 for hot surfaces, are not applicable in addition to Part 1 or part 2 standards.

e other features that impair the level of safety covered by these requirements.

appliance employing materials or having forms of construction differing from those detai
he requirements) of this standard may be examined and tested according to the inten

h the standard.

hat
ply

red
as

as is reasonable. If applicable, the influence of one function on,the” other is taken ipto

th

it is
eral

es

into
For

mple, in the case of temperature requiremients for surfaces on many appliances, generic standards, such} as

appliance that complies wjth-the text of this standard will not necessarily be considered to
hply with the safety pripciples of the standard if, when examined and tested, it is found to

led
of

requirements and, if found to be substantially equivalent, may be considered to comply
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-79: Particular requirements
for high pressure cleaners and steam cleaners

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

s part of IEC 60335 deals with the safety of high-pressure cleaners without traction dri

intended for household and commercial indoor or outdoor use, having a rated pressure

les

It
inc

5 than 2,5 MPa and not exceeding 35 MPa.

blso applies to steam cleaners and those parts of hot water *hiigh pressure clean
brporating a steam stage which have a capacity not exceeding100 |, a rated pressure

exgeeding 2,5 MPa and a product of capacity and rated pressurénot exceeding 5 MPa-l.

Th
hig

Thi

NO

by are not equipped with a traction drive. The following power systems of the drive for
h pressure pump are covered:

480 V for other machines,
battery-operated motors,
internal combustion engines,

hydraulic or pneumatic motors.
s standard does not apply to

high pressure water jet machines having a rated pressure exceeding 35 MPa;

[E 101 In Europe, those machines are covered by EN 1829-1.
liquid or steam cleaners intended for domestic use (IEC 60335-2-54);

hand-held and-transportable motor-operated electric tools (IEC 60745 series, IEC 61(
series, IEC 62841 series);

appliances<for medical purposes (IEC 60601);
agricultural sprayers (ISO 4254-6);

nen=liquid, solid abrasive cleaners;

ve,
hot

ers
hot

the

mains powered motors up to a rated voltage,"of 250 V for single-phase machines and

29

e Al H A+ [N 'y £ A tH .
mraciimmico UUOIBIIUU U Ve part ur d pyrouguvtivil pruvtCoo,
machines designed for use in corrosive or explosive environments (dust, vapour or gas)

machines designed for use in vehicles or on board of ships or aircraft.

NOTE 102 Attention is drawn to the fact that in many countries additional requirements on the safe use of the
equipment covered can be specified by the national health authorities, the national authorities responsible for the
protection of labour, the national water supply authorities and similar authorities.

2

Thi

Normative references

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

IEC 60364-1, Low-voltage electrical installations — Part 1: Fundamental principles,
assessment of general characteristics, definitions

IEC 61558-2-3, Safety of transformers, reactors, power supply units and combinations thereof
— Part 2-3: Particular requirements and tests for ignition transformers for gas and oil burners

Replacement:

IEQ 61770:2008, Electric appliances connected to the water mains — Avoidance
bagksiphonage and failure of hose-sets

3 | Terms and definitions

Thils clause of Part 1 is applicable except as follows.

3.1.9 Addition:

nofmal operation

conditions under which the machine is operated in normal use

It denotes the operation at rated flow and rated pressure’with the appropriate nozzle Tnd
hose line fitted, all strainers and filters in a clean operating condition and the unloader va
sef{ to the rated pressure. The water heater, if fitted,is operated at maximum power. Elec|
motor driven machines are supplied at rated voltage.

The burner is operated at rated power. Machines designed for operation at more than ¢
rated power setting are additionally tested atthe most disadvantageous power.

On| machines designed for use with¢a*flue pipe, a section of flue pipe is attached to

malchine. Flue gas determinations are‘taken in this flue pipe.

Thy

3.1
Fu
are
flo

3.5

NO
gun

e draught is adjusted as reedmmended in the instructions.

.12 Addition:
nctions not controlling the starting and stopping of the high pressure jet exiting the noZz
not regarded as_remote operation. Functions for other purposes e.g. detergent or w3
v control are notconsidered to be remote operation.

.2 Addition:

[E104/t0 entry: High pressure cleaners are regarded as hand-held, if the motor/pump unit and the trig
/Spray lance/nozzle element form a single unit while in operation and being held by hand. High pres

of

ve
tric

ne

the

zle
ter

ger
ure

clea

ners wnere the motor/pump unit and the trigger gun are separated and connected 10 each other throug

high pressure hose line are not regarded as hand-held.

3.1

01

unloader valve
pressure operated device which, when the pump pressure exceeds a preset value, releases

the

pressure and leads the excess fluid into the inlet system

h a

In addition, it bypasses the total pump flow at reduced pressure when its outlet flow is cut off.

3.1

02

safety valve
pressure operated device which, when the pump or steam cleaner pressure exceeds a preset
value, releases the pressure and which may return the excess fluid or steam either to the inlet
system or into the atmosphere
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03

rated pressure
maximum working pressure at the pressure generator during normal operation

3.1

04

allowable pressure
maximum pressure up to which a machine and/or parts of the machine may be subjected
without impairing its safety

3.1

05

ratped flow
maikimum flow at rated pressure at the nozzle during normal operation

3.1|06

m
hig
Not

with

3.1
rat

makimum temperature of the cleaning agent during normal-opération

3.1

prgssure switch

de
val

3.1

flow switch

de
pre

3.1

mal

3.1

pencil jet nozzle

No4

Not
noz

imum flow rate
est possible flow rate at the nozzle

e 1 to entry: Typically, the maximum flow rate occurs at working pressures lower than rated pressure
a nozzle designed for spraying of cleaning agents.

07
pd temperature

08

ice which, in response to varying fluid pressure;provides a controlling function at a pre-
e

09

ice which, in response to a varying-rate of fluid flow, provides a controlling function 3
-set value

10

trigger gun
haqud-held spraying deviceswhere the flow of the cleaning agent is regulated by an integrated

ually operated control device
11
zle that dives a concentrated, parallel water jet

e 1 to entry: Pencil jet nozzles are also known as needle jet nozzles, solid jet nozzles or zero degreq
V|eS:

and

set

jet

3.1

12

water jetter
pipe-cleaning device, connected to and controlled by a trigger gun, consisting of a high
pressure hose and a cleaning head with nozzles

3.1
cle

13
aning agent

water with or without the addition of gaseous, soluble or miscible detergent or solid abrasive

3.1

14

water heater
device for heating the cleaning agent by means of electricity, gas, liquid fuel or heat
exchange
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3.115

continuous ignition

ignition of an oil or gas fired burner that is continuously maintained throughout the time the
burner is operational, whether the burner is firing or not

3.116

primary safety control

control device that responds directly to flame properties sensing the presence of flame and, in
event of ignition failure or unintentional flame extinguishment, causes safety shut down

NotgTto entry: Primary safety controls are also known as tlame failure devices or flame satety controls.

3.117

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

3.118

low pressure accessory
deyice, connected to and controlled by a trigger gun, with large nozzle“openings generating a
prgssure below rated pressure

Notg 1 to entry: Typical examples of low pressure accessories are washing brushes, foam nozzles, washing
spohges.

3.1119
hand-guided machine
malchine that needs to be moved on the floor

3.1]20
hose line
asgembly of high pressure hoses mounted with appropriate fittings

3.1j21
guard
pait of the machine specifically; designed to provide protection by means of a physical barrjer,
sug¢h as a casing, a shield; a'cover, a screen, a door, an enclosure or a fence; other partg of
thel machine that fulfil a primarily operational function, for example, the frame of the machipe,
maly also fulfil a protective function but are not referred to as guards

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

3.122
operator
pensarinstalling, operating, adjusting, cleaning, moving, or performing user maintenance|on
the machine

3.123

test solution

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

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

3.124

reaction force

force which reacts on the spraying device (and thereby on the operator) as a result of the
action force by the water jet leaving the nozzle
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Note 1 to entry: The reaction force can also be called recoil force. For other standards with regard to hand-arm-
vibration, the technical term is feed force (e.g. ISO 28927 series) or push force (e.g. ISO 15230) what describes
another force. For high-pressure cleaners, the reaction force is the relevant physical dimension.

3.125

commercial use

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

l.e. in particular that

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

Notg 1 to entry: Commercial use is also called professional use.

3.1]26

tygical operational mass
maps of the most usual configuration of a machine ready for use including the followind, if
applicable:

— |hose,

— |spraying device (lance and gun),

— |standard nozzle,

— |fuel tank filled to max level, and

— |tank for descaling filled to max level,
exgluding the following:

— |any contents of the hydraulic system«(sdupply- and high pressure hoses, pump, tank|for
cleaning agent),

— |any accessory, not required for iormal operation (e.g., additional nozzles, foam bott|e),
and

— |supply cord with plug

NOTE 1 to entry: typical operational mass is also known as ToM
4 | General requirément
This clause of Part 1 is applicable except as follows.

Replacement of the first paragraph by the following:

Machibes shall be constructed so that they function safely so as to cause no danger| to
persons or surroundings during normal use, even In the event o arelessness, and dadring
installation, adjusting, maintenance, cleaning, repairing or transportation.

Addition:

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

5 General conditions for the tests

This clause of Part 1 is applicable except as follows.
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5.101 The test solution shall be stored in a sealed container, in an ambient between 3 °C
and 8 °C and used within seven days after its preparation.

5.102 Protective devices and safety valves shall remain fully functional but shall not
operate under normal operation.

5.103 If a requirement is based upon the mass of the appliance, the typical operational
mass shall be applied.

6 _Classification

This clause of Part 1 is applicable except as follows.
6.1 Replacement:

Machines shall be one of the following classes with respect to the protection against electric
shqgck:

— |class |,
— J|class I, or

— |class lll.

However, hand-held appliances and hand-held partsContaining electrical components| of
ste@m cleaners and high pressure cleaners shall be class Il or class Ill.

Compliance is checked by inspection and by the:relevant tests.
6.20 Replacement:

The machines shall have a degree of protection against harmful ingress of water according to
Table 101:

Table 101 — Degree-of protection against harmful ingress of water

Protection class Protection degre¢q
(electric shock) (IEC 60529)
I-11 IPX4
For indoor use only
" IPX3
Steam cleaners For outdoor use I-11-111 IPX5
I IPX7
Hand-held parts
" IPX3
Hand-held appliances TT=TTT TPX7
High pressure Other types of machines 111111 IPX5
cleaners
Hand-held parts 1-111 IPX7

However, fixed appliances that are specified for installation in a separate room, where they

will not be subject to spillage or splashing of water, shall be at least IPXO0.

Compliance is checked by inspection and by the relevant tests.
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Marking and instructions

This clause of Part 1 is applicable except as follows.

7.1

Modification:

Replace the fourth dashed item as follows:

Ad

Magchines shall be marked in addition with the following:

NO

NO

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

ition:

serial number, if any;

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

[E 101 Designation of machine, series or type includes the model or type reférence as required in Part 1.

[E 102 Prefixes for pressure values according 1ISO 80000-1, such as MRa, are allowed.

year of construction, i.e. the year in which the manufactdrinig process is completed;
rated pressure in pascals;

allowable pressure in pascals;

rated flow in litres per minute;

maximum flow rate in litres per minute, if.necessary. The number of flow rate markings$ is
limited to two;

maximum rated temperature where this is above 50 °C;

maximum power of the water heater in kW, if applicable (for electric heaters, the input
power, for gas-fired or oil-fired heaters the output power).

Machines equipped with wheels-and other mobile machinery shall be marked with the ToM in

kg.

A yellow label with black lines showing the substance of the warning symbols in accordance

wit

Mal

7.1

h Figure 101 shall be permanently fixed to the machine.

chines shallkbe marked in addition with the following, if applicable:

When\the surface of a flue or duct for exhaust gases from the heater exceedg a
temperature rise of 60 K, a warning notice shall be fitted near to the hot surface stating

WARNING _Hot-Do nottouch-

The height of the lettering shall be not less than 4 mm. This wording may be replaced by
symbol IEC 60417-5041 (2002-10).

Steam cleaners shall be marked with symbol IEC 60417-5597 (2014-06).

Machines not intended to be connected to the potable water mains shall be marked with
the symbol according to Figure 104 , coloured as shown or in monochrome colour.

Machines intended to be used indoors and powered by internal combustion engines,
except LPG-powered engines, shall be marked with the symbol according to Figure 105. It
is acceptable to show this symbol in monochrome colour.

.101 All high pressure hoses shall be marked with the following:

with a pressure of at least the allowable pressure in pascals;
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NOTE Prefixes for pressure values according ISO 80000-1, such as MPa, are allowed.

maximum temperature in degrees Celsius;

business name of the manufacturer of the hose and the date of production. These data

may be coded.

Compliance is checked by inspection.

7.1.102 All high pressure accessories (e.g. trigger gun, spray lance) shall be marked with

the

following:

NO

Co

7.1

a pressure of at least the allowable pressure in pascals;

[E Prefixes for pressure values according ISO 80000-1, such as MPa, are allowed.

maximum temperature in degrees Celsius.

mpliance is checked by inspection.

.103 Motorized cleaning heads shall be marked with

rated voltage or rated voltage range in volts;

rated power input in watts;

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

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

mass of the most usual configuration in kg.

]|
bol

Motorized cleaning heads for water-suction.cleaning appliances, except those of class
copstruction having a working voltage, up to 24V shall be marked with sym
IEC 60417-5935 (2012-09).
NOTE This symbol is an information sign andi-except for the colours, the rules of ISO 3864-1 apply.
Cofnpliance is checked by inspection.
7.6 Addition:
M o
I [symbol IEC 60417-5597 steam, low jet
(2014-06)]
L ]
M ]
[symbol IEC 60417-5041 caution, hot surface
SSS (2002-10)]
L ]
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7.12 Modification:

Replace the fourth paragraph by the following text.

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

Addition:

The-frenteeverof-the-instructons—shalHnrelude-the-substanece-of-thefollowing-waraing:
CAUTION Read the instructions before using the machine.

This wording may be replaced by symbols 1SO 7000-0434A (2004-01) and 1S0O”7000-01}

(20

The¢ instructions shall contain at least the following:

NO
ens

NO
req

NO

04-01).

representative;

designation of the machine and series or type, except fof the serial number, allowing
technical identification of the product. This may be achieved by a combination of lett
and/or numbers;

[E 101 The designation of series or type can be abstractedy as long as the identification of the produ
bred.

the general description of the machine;
the intended use of the machine and thg, auxiliary equipment as covered by the scopg
this standard;

[E 102 Examples of auxiliary equipmentrare such as, but not limited to, lights and powered brusheg
ired by this standard.

[E 103 Alternative requirements forinstructions in hard copy form are available in 7.12.9.

the meaning of the symbgls used on the machine and in the instructions as required
this standard;

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

the business name and full address of the manufacturer and, ifapplicable, his authoriz

(90

ed

the
ers

t is

of

as

by

information regarding putting into service, safe operation, handling, transportation, 4
storage of-the machine taking into account its mass;

breakdowns;

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

(such as flat tire or component failure).

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

In addition, the instructions shall give the following information, if applicable:
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information about appropriate personnel protection equipment (PPE) for high press

ure

cleaners in operation, e.g. safety boots, safety gloves, safety helmets with visors, hearing

protection etc. which shall be worn while operating the equipment;

instructions for water jetters shall be given, such as “Insert hose beyond the red m
before turning on the machine to prevent the operator being hit by the water jet
debris/sewage”;

adequate information about the connection with the water mains, including the maxim
inlet pressure, if not given on the rating plate;

ark
or

um

adequate information about the nozzles to be used, the danger of the reaction force and

For
the)

For
giv

bl alal 4 bla Jal 1o - dla daans
TS SUUUTTT TUTYUT UTT T aplay aabUlllUly WIICTTI upclaully e Iuscl guu,
the reaction forces if they exceed 20 N;

the functioning of the safety devices, e.g. safety valves, flow switches; press
switches;

for battery-operated machines, the precautions to be taken for safe charging;
information regarding safe disposal of batteries;

tyres;

for mains operated machines, the substance of the following;

exceeds 30 mA for 30 ms or a device that will prove the earth circuit.
for oil fired machines without a primary safety-control, the substance of the following:
This machine must be attended during operation.

for fixed appliances intended to be used in a dry independent room, and for ste
cleaners intended for indoor use only, thie’substance of the following:

Do not splash or wash down.

following information, if applicable:

adequate information ferthe correct connection to the potable water mains;

necessary length and quality of the water supply hose;

mains to supply ffom other water sources.

b the following information, if applicable:

adequate information for the correct connection to the water supply;

adequate information about suction operation:

ure

if split rims are used for pneumatic tyres, instructions shall be given fof the safe changg of

The electric supply connection shall be made by a qualified electrician and comply with
IEC 60364-1. It is recommended that the electric supply,to this machine should incliyde
either a residual current device that will interrupt the supply if the leakage current to egrth

am

machines intended to be connected to the potable water mains, the instructions shall dgive

necessary measuares for conversion of the connection from supply from the potable wgter

machineg)not intended to be connected to the potable water mains, the instructions shall

71

necessary length and quality of the water supply hose;

necessary measures for conversion of the connection from supply from other water

sources to supply from the potable water mains.

2.9 Add the following text after the second paragraph:

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

instructions for unpacking, installation and enabling access to the complete safety

instructions on a suitable reading device shall be provided on paper or marked on
machine,

the
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the suitable reading device shall be provided with the machine or be necessary to operate

the machine, and
the content of the electronic instructions shall be provided with the machine.

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

fro

71

on a suitable electronic display incorporated in the appliance, or
on a separate electronic device provided with the appliance, or

a provided linkK 10 a website, where they may be viewed and/or downloaded.

recommended by the manufacturer. The use of other, cleaning agents
chemicals may adversely affect the safety of the machine.

WARNING During use of high pressure cleaners, aerosols may-be formed. Inhalatiorn
aerosols can be hazardous to health.

WARNING High pressure jets can be dangerous if subject to misuse. The jet must
be directed at persons, live electrical equipment or the machine itself.

clothing.

WARNING Do not direct the jet against yourself or others in order to clean clotheg
foot-wear.

WARNING Risk of explosion — Do notcspray flammable liquids.
WARNING High pressure cleaners shall not be used by children or untrained persont

WARNING High pressure hoseg), fittings and couplings are important for the safety
the machine. Use~only hoses, fittings and couplings recommended by
manufacturer.

WARNING To ensure(machine safety, use only original spare parts from
manufacfurer or approved by the manufacturer.

WARNING Water that has flowed through backflow preventers is considered to be n
potable.

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

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

2.101 The instructions shall include warnings concerning ways in which the machine small
nofl be used, which in the experience of the manufacturer are likely to occur. At'least, t
shgll include the substance of the following warnings, if applicable.

ey

WARNING This machine has been designed for use with the cleaning-agent supplied or

or

of

hot

WARNING Do not use the machine within range of persons unless they wear protective

or

el.

of
the
the

DN-

or

terminal of the battery or by an equivalent method (disconnecting device; for non-S

hoth terminals must ha disconnected)
pothi—teHHhRatsHRdsStbe—aHscohRRe6tea)s

e forbattery-operated machines, by safely disconnecting at least the positive or negaqive

Lv

e for internal combustion engine powered machines, by removing the ignition key and
disconnecting the battery.

NOTE 1 Where no ignition key and no battery exist, the disconnection can be achieved by equivalent means.

— WARNING Do not use the machine if a supply cord or important parts of the mach

are damaged, e.g. safety devices, high pressure hoses, trigger gun.

by

ine

— WARNING Inadequate extension cords can be dangerous. If an extension cord is used,

it shall be suitable for outdoor use, and the connection has to be kept

dry

and off the ground. It is recommended that this is accomplished by means of

a cord reel which keeps the socket at least 60 mm above the ground.

NOTE 2 Extension cords are also called extension cables
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7.1
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7.1

WARNING
ventilation is assessed by a competent person or labour authorities.

WARNING Ensure that any exhaust emissions are not in the vicinity of air intakes.

WARNING
ventilation and make sure that the flue gases are properly discharged.

WARNING Always switch off the mains disconnecting switch when leaving the mach
unattended.

tructions for machines where gas or liquid fuel are used shall also include the specificat

ARNING Incorrect fuels shall not be used as they may prove hazardous.

Do not use combustion engine powered machines indoors unless adequate

For gas or oil-heated machines it is important to provide adequate

ine

ion

ructions for machines having a current-carrying hose, operating at other (than safpty

ra-low voltage, shall also include the substance of the following:

do not immerse in water for cleaning.

e instructions for machines not intended for commercial use shall include the substancq
following:

WARNING Depending on the application, shielded, hozzles can be used for I;]
pressure cleaning, which will reduce  thésemission of hydrous aero

shielded nozzles are not applicablg,for the protection against aerosols
respiratory mask of class FFP 2 of equivalent may be needed, depending
the cleaning environment.

pbwing:

surface to be _cleaned and its environment. Respiratory masks of cl
FFP 2, an .equivalent or higher are suitable for the protection agai
hydrous aerosols.

2.102 Information on noise

[E The instructiops‘can include information on airborne noise emission as indicated in CC.2.7.

2.103 Information on vibration

[E The.nstructions can include information on vibration emission as indicated in Clause DD.2.

3.</Addition:

dramatically. However, not all applications allow the use of such a devics.

WARNING This hose contains electrical connections: do not use it to collect water and

of

igh
ols
If
, a
on

e instructions for machines intended for commercial use shall include the substance of the

WARNING The employer shall;perform a risk assessment in order to specify fhe
necessary protective measures regarding aerosols, depending on the

Ss
nst

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

ma

71

nufacturer.

4 Addition:

The height of symbol IEC 60417-5935 (2012-09) shall be at least 15 mm.

Compliance is checked by measurement.
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Protection against access to live parts
s clause of Part 1 is applicable except as follows.

Addition:

Water and water-borne cleaning agents are considered conductive.

8.1

.1 Modification:

Re

Ad

NO
in a

Thi

It s
pra
sto

Co

10
Thi

10.
rat

Co
adj

NO
pre

11

blace, in the second paragraph, “mass” by “ToM”.

 the following text after the sixth paragraph:

h area open to the public.
Starting of motor-operated appliances

s clause of Part 1 is replaced by the following.

vided for the purpose. The same requirement appliesewhén restarting the machine afte
ppage, whatever the cause.

mpliance is checked by inspection and test.

Power input and current
s clause of Part 1 is applicable except as follows.

101 At normal operation, *the pressure shall not deviate more than + 10 % from
pd pressure.

mpliance is checked by measurement. During measurement, the heat exchanger, if any
usted to the highest\water temperature during high pressure cleaning mode.

[E Pressure peaks; detected by a pressure gauge with high sampling rate are being averaged to yield
sure.

Heating

[E Appliances that are for commercial use in accordance with this standard are consideredjnet to be instglled

bhall only be possible to start the machine by intendéd—actuation of a control deice

ra

the

is

the

Thi

s clause of Part 1 is applicable except as follows.

1.

4 Modification:

Replace "Heating appliances"” by "Electric heating appliances”.

1.

Ma

1.

Mot

7 Addition:
chines are operated until steady conditions are established.

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

ors which are hermetically sealed are considered to be airtight.
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11.101 The maximum temperature of the flue gases shall not exceed 400 °C.

The amount of smoke in the flue gases shall not exceed:

for atomising and wall burners, that corresponding to a No. 2 Shell-Bacharach smoke spot;

for vaporising burners, that corresponding to a No. 2 Shell-Bacharach smoke spot.

The amount of carbon monoxide (CO) in the flue gases shall not exceed 0,04 % (volume) on

an

Co

Th

opération, samples of the flue gas are taken at a point between the flue outlet and the drau
hodd. Operation is considered to be stable when three consecutive samples taken at 15
int¢rvals show consistent analysis values.

11
lea

Co

1

Co

11J2 to 11.7.

11104 Where liquid fuel is used, the temperature of the fuel in the tank shall not excee
tempperature of 10 °C below the\flash-point temperature, if there is a source of ignition
contact with the air/fuel mixture:

Co

12

Thils clause o6fPart 1 is applicable.

13

{102 Hoses, spray lances and fittings containing the cleaning agent shall withstand

{103 Adequate protection against unintentional contact with hot metal parts by the u
shall be ensured. The protection means shall be considered as an external enclosure.

air-free and dry basis.

b required test observations are recorded for any test input for the machihé,-After 15 min

kt the rated temperature.

mpliance is checked by measurement under the conditions specified in 11.2 to 11.7.

mpliance is checked by inspection and(by measurement under the conditions specified

mpliance is checked by, measurement under the conditions specified in 11.2 to 11.7.

Charging of-metal-ion batteries

Leakage current and electric strength at operating temperature

mpliance is checked by measurements under the conditions specified in 11,2%to 11.
taking into account the following:

of
ght
min

at

ser

in

d a

This clause of Part 1 is applicable.

14

Transient overvoltages

This clause of Part 1 is applicable.

15

Moisture resistance

This clause of Part 1 is applicable except as follows.

15.2 Replacement:
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All machines shall be constructed so that

— spillage of liquid due to normal operation,
— filling including overfilling, and
— overturning of hand-guided machines, hand-held appliances and unstable machines

does not affect their electrical insulation.

Tanks for the following liquids are excluded from the tests:

— hydrr—mlir‘ 0il

— |coolant,
— |fuel (diesel, gasoline, LPG).

Compliance is checked by the following test.

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

Machines with type X attachment, except those having a specially prepared cord, are fiffed
with the lightest permissible type of flexible cord of the smallest cross-sectional area specifjed
in Table 11.

Hanhd-guided machines and hand-held appliances _and machines that are unstable are then,
with the containers completely filled for the floattank, if any, and with the most conduclive
deﬂzrgent for the detergent tank, if any, and with the cover lid in place, tilted from the mpost
unflavourable of the normal positions of use,and are left in that position for 5 min, unless fhe
magchine returns automatically to its normal position of use.

Liguid containers that are filled by hand are completely filled with a saline solution of water
containing approximately 1 % NaCl and 0,6 % rinsing agent and a further quantity, equal to
151% of the capacity of the container or 0,25 |, whichever is the greater, is poured in steadlily
ovér a period of 1 min.

Any commercially available non-ionic rinsing agent may be used, but if there is any doubt with
redards to the test reSults, the rinsing agent shall have the following properties:

—| viscosity, 17 mPa s;
—| pH 2,2 (1%"\in water)
— | and its\composition shall comprise the following substances

—| Plérafac ® LF 2211 15,0 % parts by mass
— | €umene sulfonate (40 % solution) 44 E 0/ narte by maacc
H-6-%pa

ooy oS

—  Citric acid (anhydrous) 3,0 % parts by mass

— Deionized water 70,5 % parts by mass

Hand-held appliances and machines that are unstable are then, with the containers
completely filled for the float tank, if any, and with the most conductive detergent for the
detergent tank, if any, and with the cover lid in place, overturned from the most unfavourable
of the normal positions of use, and are left in that position for 5 min, unless the machine
returns automatically to its normal position of use.

1 Plurafac ® LF 221 is the trade name of a product supplied by BASF. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of the product named.
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Motorized cleaning heads are placed in a tray, the base of which is level with the surface
supporting the machine. The tray is filled with the test solution to a level of 5 mm above its
base, this level being maintained throughout the test. The machine including the motorized
cleaning head is operated until its liquid container is completely full and afterwards for a
further 5 min.

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

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

15,3 Modification:
The relative humidity shall be (93 + 6) %.

15/101 Motorized cleaning heads shall be resistant to liquids that may,eome into conffact
with them during normal use.

The¢ following test is not applicable to motorized cleaning heads oP class Ill constructjon
haying a working voltage up to 24 V.

Cofnpliance is checked by the following four tests.

The motorized cleaning head is subjected to an impacttest as described in IEC 60068-2-[75,
thel 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 |s then subjected to the free fall testsprocedure 1 of IEC 60068-2-31. It is dropped
4 000 times from a height of 100 mm ontéa steel plate having a thickness of not less than
15|mm. It is dropped

— |1 000 times on its right side;

— |71 000 times on its left side;

— |71 000 times on its front face;

— |1 000 times on its cleaning surface.

The motorized cleaning head is then subjected to the test described in IEC 60529:1989,
14.)2.4, as amended by IEC 60529:1989/AMD2:2013 using the test solution.

Th¢ motorized cleaning head shall be operated in a flat-bottomed vessel filled with a saline
solution of- water containing approximately 1 % NaCl so that a depth of 3,0 mm of watef is
majntained. The vessel is to be a size such that the motorized cleaning head moves abput
fre =Iy, and is to be operated w:th or w:thout connectlon to the hlgh pressure cleaner for 15

strength test of 16.3, the voltage being applied between the Ilve parts and the test solution.
There shall be no trace of saline solution on insulation that reduces clearances or creepage
distances below the values specified in Clause 29.

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

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

17 Overload protection of transformers and associated circuits

This clause of Part 1 is applicable.

18 _Endurance

Thils clause of Part 1 is applicable except as follows.

18,101 The insulation, contacts and connections shall not be damaged and shall not wprk
loose, as result of heating, vibration, etc.

For motor-operated appliances, compliance is checked by the tests 6f 18.102 and 18.106,
and by the additional tests of 18.103 to 18.105 as are applicable.

Duting the tests of 18.102 and 18.103, overload protective devices and safety valves shall
nof operate.

18102 The machine is operated under normal operation and at rated voltage for 96¢ h,
reduced by the running time necessary for the tests of Clauses 11 and 13.

The machine is operated continuously, or for a gorresponding number of periods, each period
being not less than 8 h.

The specified operating time is the actual*ttinning time.

If the machine incorporates more thah one motor, the operating times specified apply to eqch
mottor separately.

The test shall be carried out\with a cleaning agent that has not been heated.
Alllhose lines are coiled on concrete during this test.

18103 Machines” are started under normal operation, 50 times at a voltage equall to
1,1 times rated: voltage and 50 times at a voltage equal to 0,85 times rated voltage, fhe
dunation ofreach period of supply being at least equal to ten times the time necessary from
stayt of fullkspeed, but not less than 10 s.

Anlinterval sufficient to prevent overheating and at least equal to three times the period of
supply is introduced after each running period.

18.104 Machines provided with a centrifugal or other automatic starting switch are started
10 000 times under normal operation and at a voltage equal to 0,9 times the rated voltage,
the operating cycle being that specified in 18.103.

If the temperature rise of any part of the machine exceeds the temperature rise determined
during the test of 11.8, forced cooling or rest periods may be applied, the rest periods being
excluded from the specified operating time. If forced cooling is applied, it shall not alter the air
flow of the machine or redistribute carbon deposits.

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


https://iecnorm.com/api/?name=98c5681401dafe8ace19c70041eb7c16

IEC 60335-2-79:2021 © IEC 2021 - 25—

Compliance is checked by the following test.

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

18.106 After the tests of 18.102 to 18.105, the machine shall withstand the tests of
Clause 16.

Co andles, guards, brush-caps and other fittings or componen
wolked loose, and there shall be no deterioration impairing safety in normal use.

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

The test of 19.7 is not applicable to the pump motor of three-phase-machines. Machines with
appliance outlets complying with the standard sheets in IEC 60320-3 and socket outlets pre
subjected to the test of 19.104.

195 Modification:

In the fourth paragraph, delete the following text: “used in a system with polarized pliigs
int¢nded for connection to polarized socket outlets”.

19)7 Addition:
Motorized cleaning heads are tested.with the rotating brush or similar device locked for 30 s.
19J11.2 Addition:

Coptactors complying with_the relevant IEC standard shall not be open-circuited or shert-
cirguited, provided the appropriate standard covers the conditions that occur with the macHine.
HoWwever, locking in/the* ON-position of the main contacts of a contactor intended for switching
on land off the electrical heating element(s) in normal use is considered to be a fault conditipn,
unless the machine is provided with at least two sets of contacts connected in series. This
condition is,//for example, achieved by providing two contactors operating independently| of
eat¢h other or by providing one contactor having two independent armatures operating {wo
independent sets of main contacts.

19.101° For oil-fired and fan-assisted gas-fired machines, the following applies

When the combustion air supply to a machine having fan-assisted draught is partially or
completely blocked, the machine shall either continue to operate safely or the fuel supply
shall be shut off.

Compliance is checked by applying 11.101 under the test conditions specified in 19.101.1 and
19.101.2.

19.101.1 The exhaust flue is blocked with a flat metal plate of sufficient area to cover the
entire aperture. It is placed in the most disadvantageous way on top of the flue.
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19.101.2 With the machine under normal operation, the combustion air intake is restricted.
The air intake to the burner assembly is blocked by means of an adequately sized terry-towel
introduced with a force not exceeding 1 N.

19.102 For atmospheric gas-fired machines, the following applies.

19.102.1 With the outlet of the draught hood blocked, the concentration of carbon monoxide
in an air-free sample of the flue gases shall not exceed 0,04 %.

Compliance is checked by inspection and by the following test

The¢ machine is tested in an atmosphere having a normal oxygen supply. The maching is
opérated for at least 15 min at normal test pressure. The outlet of the draught heod is then
blocked and a sample of the flue gases is secured and analysed.

The amount of CO in the flue gases shall not exceed 0,04 % (volume) on,an)air-free and dry
bagis.

19]102.2 Total downdraught pressures ranging from 0 Pa to 13 Pa_mposed at the outlet of
thel draught hood shall not extinguish the main burner flames nor.cause them to flash back,| lift,
float or burn outside the machine, nor produce a concentration 6f carbon monoxide in an fir-
fre¢ sample of the flue gases in excess of 0,04 %.

Cofnpliance is checked by inspection and by the following’test.

The machine is tested in an atmosphere having<{a normal oxygen supply. The maching is
opérated for at least 15 min at normal test pressure. A straight section of flue pipe of suitaple
diammeter and of a length at least equal to ten pipe diameters is attached directly to the ouflet
of the draught hood and connected to the~outlet of a blower. The total draught pressurg is
mejasured with a resolution of 1 Pa in the-straight section of the flue pipe at a point midway
belween its ends so that the measuring-head is coincident with the axis of the flue pipe.

The draught in the flue pipe is varied from the minimum total pressure to the maximum value
specified and the effect noted.A-sample of the flue gases is secured and analysed.

The amount of CO in the flue gases shall not exceed 0,04 % (volume) on an air-free and dry
bagis.

19./102.3 Downdraughts imposed as stated for the main burner shall not extinguish the plilot
bu:lner flamesynor cause them to flash back when they are operated separately from the mjain
bufner(s).

The¢ construction of a machine equipped with a power burner or operating under forced| or
induced draught shall be such that its performance is not impaired by chimney draughts| or
chimney stoppage.

With the flue outlet or outlet of the draught diverting device, if one is provided, blocked to any
degree up to and including complete closure, the concentration of carbon monoxide in an air-
free sample of the flue gases shall not exceed 0,04 %.

Compliance is checked by inspection and by the following test.
The machine is tested in an atmosphere having a normal oxygen supply.

The machine is operated for at least 15 min at normal test pressure. When the machine
incorporates a control to automatically shut off the main gas supply under blocked flue
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conditions, the area of the flue outlet is gradually decreased to the lowest point at which the
control will remain in its open position. A sample of the flue gases is then taken and analysed.

In case outage occurs, raw gas shall not be forced into the combustion chamber on reopening
of the flue outlet.

The amount of CO in the flue gases shall not exceed 0,04 % (volume) on an air-free and dry
basis.
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mpliance is checked by inspection and by the following test.
b machine is tested in an atmosphere having a normal oxygen supply.
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olution of 1 Pa in the straight section of flue pipe at a point midway between its ends
t the head of the measuring device is coincident with thesaxis of the flue pipe.

p total downdraught pressure is adjusted to 13Aa. The machine is then operated fo
st 15 min. A sample of the flue gases is taken and analysed. The total downdrau
ssure is then varied from 0 Pa to 13 Pa and the effect on the main burner flames noted.

b amount of CO in the flue gases shalknot exceed 0,04 % (volume) on an air-free and
is.

103 The machine shall be ableto start with a successful ignition even under undervolta
dition, if applicable.

mpliance is checked by(the following test.

b machine is supplied with 0,75 times its rated voltage. Starting the machine shall not I¢

19,
an

applianceoutlet or socket outlet is loaded with the maximum load corresponding to
configuration in accordance with IEC 60320-3 or IEC TR 60083, respectively. Machines v
mojesthan one appliance outlet or socket outlet are tested with each outlet loaded one at

104 Machines with appliance outlets, complying with the standard sheets in IEC 6032
socket outlets shall be operated under conditions of normal operation, except
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However, this test is not applied for appliances with appliance outlets or socket outlets

20

Thi

intended only to supply accessories supplied with the machine,
inaccessible to the user, or
provided with a protective device as specified in 22.61.

Stability and mechanical hazards

s clause of Part 1 is applicable except as follows.


https://iecnorm.com/api/?name=98c5681401dafe8ace19c70041eb7c16

- 28 — IEC 60335-2-79:2021 © IEC 2021

20.1 Replacement of the first sentence by the following:

Machines, other than fixed appliances, hand-held appliances and hand-guided machines
without a fixed upright parking position of the handle, intended to be used on a surface such
as the floor or a table, shall have adequate stability.

20.2 Add the following text after the second paragraph of the test specification:

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

20,101 Pumps, pipes, hoses, hose connectors, couplers, seals, valves and ~other
components that are likely to carry cleaning agent, either directly or in solution/shall|be
degigned to withstand any mechanical, chemical or thermal stress that may occurrduring dise
at their maximum rated operating temperatures under normal operation.

Cofnpliance is checked by the following tests.

Hoses, when tested at 45 °C for 7 days with the normally diluted cleaning agent, shall noflbe
damaged. Seals used in the construction of the machine shall not differ from untested sdals
when immersed in the normally diluted cleaning liquid at 45 °CAfen7 days and then rinsed in
wafer.

Meital used in the construction of the parts of the machine_subjected to the pressure shall hot
be letched, pitted or corroded when immersed in the nermally diluted cleaning liquid.

A donvenient specimen of metal (e.g. 200 mm x 200 mm x 2 mm) shall have its surface afea
reqorded as dm? then degreased in a solvent such as acetone or toluene, dried and weighed
to the nearest 0,1 mg. This specimen shall be*immersed in the cleaning solution at 45 °C|for
7 days. At the end of this time, it shall be yémoved, rinsed in water, allowed to dry and fhe
malss change calculated as mg/dmZ2. Theré shall be no significant signs of corrosion presgent
on [the test piece and the mass change’shall be within 40 mg/dm?.

20{102 Machines with water heaters shall be protected against overpressure occurring as a
result of heat applied to thewater or water-borne cleaning agents. The machine shall|be
eq1ipped with safety devices that do not allow the temperature to exceed the rated

temperature + 20 K or the allowable pressure to be exceeded.

Compliance is checked by inspection and by measurement.

20[103 Oil-heated or gas-heated machines shall not cause uncontrolled combustion of ias
or liquid fuél) They shall have a primary safety control unless they are oil-fired, portable @nd
unless there is re-ignition during operation by a continuous ignition device.

Compliance is checked hy inspection

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

Wheels or rollers for the transport of machines heavier than 20 kg shall be located or
protected so that injury to the feet of the operator is prevented.

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

21 Mechanical strength

This clause of Part 1 is applicable except as follows.


https://iecnorm.com/api/?name=98c5681401dafe8ace19c70041eb7c16

IE

21

C 60335-2-79:2021 © IEC 2021 - 29 —

.1 Replacement of the first paragraph by the following:

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

Modification in the third paragraph:

The impact value is increased to 1,0 J + 0,04 J.

21

Compliance is checked by the following tests in 21.101.1, 21.101.2, and 21.101.3,

21
ra

The high pressure hose used externally outside of the high pressure’cleaner to connect
tri}ger gun with the high pressure cleaner shall be subjected to a‘ static pressure test of f
tim
be

NOTE 1 It will be necessary to render the pressure relief valve and/ortalternative sensing device inoperative.

NOTE 2 This test is related to the high pressure hose, not the-high pressure hose line. Effects of the fittings

be

Duting this test, there shall be no rupture.

21

malximum inlet pressure for 5 min at room temperature.

Duting this test, there shall be norupture.

21

times the measured pressure in the system, when connected to the most severe h
prassure cleaner it is intended to be used with, for 5 min at room temperature.

Duting this test, there shall be no rupture.

21

Compliance is checked by the following test.

{101.1  The high pressure system is subjected to a static pressure test.of‘two times
ted pressure for 5 min at room temperature.

s the rated pressure at room temperature, whereby the test'pressure shall be reach
ween 15 s and 30 s after starting at zero pressure.

ignored.

{101.2 A supply hose, if any, is subjected to a static pressure test of two times

{101.3 A low pressure-accessory, if any, is subjected to a static pressure test of

{102 Pressure safety devices shall operate reliably.

{101 Parts subjected to the hydraulic pressure shall be of sufficient mechanical strength.

fhe

the
Dur
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can
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The pressure is increased to 110 % of the allowable pressure, or by 1,5 MPa for unheated
machines, and the device shall operate.

21.103 Hand-held appliances, hand-guided machines and machines carried on the
operator's body in normal use and spray guns shall be resistant to dropping.

Compliance is checked by the following test.

The machine and/or the spray gun is dropped from a height of 1 m onto a surface of
hydraulically pressed concrete paving slabs.
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The test is made five times, the machine and/or spray gun being in a position such that its
major axis is horizontal and so that a different part of the device is exposed to the impact
each time.

The machine or spray gun is then dropped five times, with its major axis vertical, and with the
nozzle pointing downwards.

After this test, the machine or spray gun shall show no damage to such an extent that
compliance with this standard is impaired; in particular, live parts shall not have become
accessible.

21104 During normal operation, the allowable pressure shall not be exceeded.
The¢ allowable pressure shall not exceed 1,5 times the rated pressure.

Equipped with the nozzle for highest flow assigned by the manufacturer sthe’ flow rate shall
nofl deviate more than + 10 % from the maximum flow rate.

Compliance is checked by measurement.

22| Construction
This clause of Part 1 is applicable except as follows:
227 Addition:

Any safety device shall be either inaccessible to the user or it shall be evident that the setiing
of fhe safety valve is sealed and there is;noprovision for rendering the device inoperative.

Clgeaning agent ejected from the safety valve shall be directed safely.
2212 Addition:

It ghall not be possible to\disconnect parts of the high pressure system without tools if this
resiults in impairing thetsafety within the meaning of this standard.

2235 Addition:

The¢ parts ,até subject to the hammer test of 21.1. If this insulation does not meet fhe
requirement-of 29.3, these are subject to the following impact test.

A s$ample of the covered part is conditioned at a temperature of 70 °C + 2 °C for 7 days
(168 h). After conditioning, the sample is allowed to attain approximately room temperature.

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

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

While still at this temperature, the sample is then subjected to impact by means of the
apparatus shown in Figure 102. The weight "A", having a mass of 0,3 kg, falls from a height of
350 mm onto 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
during normal operation, the distance between the points of impact being at least 10 mm.

After this test, it shall show 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.

22.47 Not applicable.

22.48 Replacement of the compliance paragraph by the following:

Compliance is checked by the relevant tests of IEC 61770, as modified in normativeNAnpex
AA|of this standard.

2261 Add the following at the end:

The¢ protective device is not necessary for appliances for which 30.2¢2 ‘is applicable, fitfed
with a supply cord or cord set, having a plug of the identical maximdny current rating as the
sogket-outlet or appliance outlet integrated into the appliance.

22101 The machine shall be constructed so as to preventsthe penetration of objects frjom
the] floor, which may impair the safety of the machine.

NOTE This requirement is not applicable to hand-held appliances or'hand-held accessories (e.g. trigger gun[).

The machine, placed in the intended operation pgsition according the user instructions shall

havye no live parts less than 60 mm from the floor, that could come to contact with liquid.

Poftable appliances having a ToM not exceeding 40 kg shall also be positioned in all staple
pogitions as defined by the manufacturer with all necessary hoses and supply cofds
connected and shall have no live parts less than 30 mm from the floor that could comg to
contact with liquid.

Compliance is checked by inspeetion and measurement.

22102 A drain hole for condensed water or spillage of any liquid shall have a diameteq of
nof less than 5 mm orah area of not less than 30 mmZ2, the width not being less than 3 mm

Compliance is checked by measurement.

22103 The)machine or the trigger gun shall be provided with a device for stopping fhe
liguid flow-to the nozzle. For hand-held washing devices, steam cleaners and trigger gups,
thig device shall operate automatically without hydraulic pressure when its operating means is
nofl actbated by the user. It shall not be possible to supply the nozzle with high pressure fluid
without having the trigger gun or equivalent means in the high pressure system.

NOTE Requirements for electronic devices to control the liquid flow are under consideration.

The operating means of hand-held washing devices, steam cleaners and trigger guns shall
have a device by means of which it can be locked when the device is in the non-operating
condition.

Hand-held washing devices, steam cleaners and trigger guns shall not have any locking
means in the operating condition.

The operating means shall be positioned so that there is no risk of inadvertent actuation when
put down on a flat surface.
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Water jetters shall not be operated by a valve lever that projects out from the apparatus in
the off-position in such a way that accidental contact would cause inadvertent actuation.

Compliance is checked by inspection and the following test.

The operating means of the trigger gun of a high pressure cleaner or of a hand-held washing
device is locked in the non-operating condition. The pressure in the fluid system is adjusted to
2,6 MPa. The actuator of the operating means is then stressed for 1 min at room
temperature with a force of 150 N, applied in the middle of the actuator in the normal
direction of operation.

During and after the test, there shall be no leakage of water. After the test, the locking.deice
shall still be functional.

Draginage of water from the nozzle is permissible during the test of the first requireément.

22104 Machines, except steam cleaners, provided with a fixed or adjustable pencil |jet
nozzle facility shall have a distance from the trigger to the nozzle greater'than 750 mm.

Compliance is checked by measurement.

22[105 Fitments on the high pressure hoses shall only be @ccomplished by the manufactyrer
or his agent using specialist tools.

Water jetters shall have a clearly visible red marking around the high pressure hose at a
disfance of 50 cm from the rigid part of the nozzle?®

Compliance is checked by inspection and measurement.

221106 The machine and its parts shall not have uncontrolled movement to a hazardgus
degree when used in accordance withithe manufacturer's instructions.

Poftable appliances with wheels and having a ToM exceeding 100 kg shall have a parkfing
brgke or equivalent means.

Compliance is checkedyby inspection.

22107 The component of the reaction force of the nozzle in the direction of the spray gun,
shall be limited to 150 N.

s calculated as follows:

J—
W=3200<2p

where

W is the water exit velocity, in m/s;

Ap is the rated pressure, in bar.

W xQ
60

where
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F is the reaction force in the direction of the nozzle, in Newtons;
Q is the rated flow, in I/min.
T =F x/Ixsin (a)
where
a is the angle between the nozzle and the spray lance, see Figure 103.

eq

thel operator's body. Instead of a support, trigger guns can also be equipped with-a t

ha

actjvated at the same time.

Copsidering the middle of the finger grip as a pivot point, the torque reaction’T on the han
shgll not be more than 20 Nm in any direction. T is calculated as follows:

whegre

Compliance is checked by calculation and inspectjon.

22

co

Cofnpliance is checked by inspection.

22

switch or contactor in their supply circuit that ensures all-pole disconnection. Except
stationary appliances and for-battery-operated appliances, circuits not controlling the md
ing the high pressure pump are acceptable to be directly connected to the supply mdins
without this switch.

dri

Compliance is checked by inspection.

22,
2 npim.

NOTE\\WNozzles with an equivalent diameter exceeding 2 mm used in a high pressure cleaner system are

If trmmmxmmm
ipped with a support by which the reaction force is completely or partially transfefreg

md activation mechanism that can only be operated when both operating elements

T =FxIxsin(a)

is the distance between nozzle and trigger, in m. Seé)Figure 103.

uld be a suitable shape of the spraying pipe.

{109 Except for battery-operated appliances, high pressure cleaners shall be fitted wit

dle

108 The trigger gun and lance shall be*provided with two handles. One of the handles

N a
for
tor

110 The\equivalent nozzle diameter of low pressure accessories shall not be less than

not

considered to become clogged.

Compliance is checked by inspection and measurement.

22.111 Guards

Fixed guards shall be secured by systems that can be opened or removed only with tools,
and shall be incapable of remaining in place without their fixings, if applicable.

Their fixing systems shall remain attached to the guards or to the machine when the guards
are removed, with the exception of fixing systems that can remain detachable without
impairing safety. This does also not apply if, after removal of the fixing systems, or if the
component is incorrectly repositioned, the machine becomes inoperative or is obviously
incomplete.
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NOTE This requirement does not necessarily apply to fixed guards that are only liable to be removed, for
example, when the machine is completely overhauled, is subject to major repairs or is dismantled for transfer to
another site. For the same reason, it is not be necessary to apply the requirement to the casings of machinery
intended for use by laymen, where the manufacturer’s instructions specify that the repairs requiring removal of
these casings are only to be carried out in a specialist repair workshop. In that case, fixing systems can be used

that

are not easy to remove.

If movable guards are interlocked, the interlocking devices shall prevent the start
hazardous machine functions until the guards are fixed in their position, and give a stop
command whenever they are no longer closed.

on

Ad]
stri
the)

Co

22,
car
sh{

Co

22
(PH

Co

23

Thi

24

Thi

IntIrIocking movable guards shall be designed in such a way that the absence or failure
of their components prevents starting or stops the hazardous functions of the’appliancsg.

{113 For machines where the operator is required to use personal protective equipm

by means of an intentional action.

ustable guards may be used only to restrict access to those areas,of'the moving p4
ctly necessary for the work. They shall be manually or automatically ‘adjustable based
type of work involved and shall be adjustable without use of tools’

mpliance is checked by inspection.

lead to an unsafe situation. If this is not possible,“information on the correct moun
Il be given directly on the part and/or the enclosure:

mpliance is checked by inspection.

PE), controls shall be designed in sucgh a way that they can be operated safely.

mpliance is checked by inspection and by functional test.

Internal wiring

s clause of Part 1.is<applicable.

Components

s clause of Part 1 is applicable except as follows:

112 The machine shall be designed in such a way ds to avoid incorrect mounting, if ﬂhis

of

of

rts
on

ing

ent

24,

1.2” Addition:

The relevant standard for ignition transformers is IEC 61558-2-3.

24.

1.3 Addition:

The mains disconnecting switch shall be suitable for at least 10 000 cycles of operations.

Switches and mechanical devices operated by the trigger of the trigger gun shall be tested

for

50 000 cycles of operations.

After the test, the device should stop the liquid flow to the nozzle immediately. Small leakages
are allowed (e.g. for frost protection purposes).
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24.1.4 Replacement of the last paragraph:

Thermal cut-outs of the capillary type shall comply with the requirements of
IEC 60730-2-9:2015 including IEC 60730-2-9:2015/AMD1:2018.

24.7 Not applicable.

25 Supply connection and external flexible cords

This clause of Part 1 is applicable except as follows:

2501 Addition:

Thiee-phase machines are not required to be provided with a plug.
Machines classified as IPX7 shall not be provided with an appliance inlet:

Machines classified as IPX4, IPX5 or IPX6 shall not be provided,.with an appliance injet,
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
thel same classification as the machine when coupled.

Machines provided with appliance inlets shall also be provided with an appropriate cord set
257 Addition:

Supply cords of machines other than stationary machines shall not be less than 5 nf in
length, except that for hand-held machines and machines carried on the operator’s body,
thel supply cord shall be not less than 15 m.

OrIinary tough rubber sheathed flexible cord shall not be used for this type of machine dug to
attack by cleaning agents, _hence PVC or polychloroprene-sheathed flexible cords pre
acgeptable for use at temperatures at or above 0 °C.

Only polychloroprene sheathed flexible cords (code designation 60245 IEC 57 or higher) pre
allgwed for use at-temperatures below 0 °C. For industrial and commercial use, heavy
polychloroprene sheathed flexible cord (code designation 60245 I|EC 66 or higher
spégcification) istrequired.

2515 Moadification:

Replacement of Table 12 by the following:

Table 12 — Pull force and torque

ToM Pull force Torque
kg N Nm
<1 30 0,1
>1and <4 60 0,25
>4 125 0,40
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Addition:

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

26 Terminals for external conductors

This clause of Part 1 is applicable.

27| Provision for earthing

Thils clause of Part 1 is applicable.

28| Screws and connections

This clause of Part 1 is applicable.

29| Clearances, creepage distances and solid insulation
Thils clause of Part 1 is applicable except as follows.
2901 Addition:

The requirement is not applicable to the "air gap between the spark electrodes. The
requirement is not applicable to the distance between high voltage spark electrodes and |PE
for| appliances using galvanic isolated™ sparking transformers with common earth |for
gemerating the sparking voltage.

This requirement is not applicable:to the air gap between the electrodes.
292 Addition:

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

30| Resistance to heat and fire

This clause of Part 1 is applicable except as follows.

30.2.3 Not applicable.

31 Resistance to rusting

This clause of Part 1 is applicable.

32 Radiation, toxicity and similar hazards

This clause of Part 1 is applicable.
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/

Figure 101 — Warning symbol

IEC
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Figure 102 — Impact test apparatus

T =

F x I x sin ()

Y
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Figure 103 — Reactions on handle
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IEC

Figure 104 — Warning symbol: Machine not suitable for connection
to the potable water mains

| ‘ IEC

Figure-105 — Warning symbol: Do not inhale fumes
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Annexes

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

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

Annex B of Part 1 is applicable except as follows:

6

Ad

6.2

7

7.1

Ad
for

19
B.1

Thi
22

Ad

NO
opel

NO

B.Z

Ad

.22.3 Modification:

Classification

ition:

Battery-operated high pressure cleaners shall be IPX5.
Markings and instructions

Modification:

)/ at the end of the fourth paragraph (“If appliances use more)jthan one battery,”): "exc
machines with hardwired battery sets."

Abnormal operation

9.2 Addition:

s subclause is not applicable for machines with hardwired battery sets.

Construction

f the following text after the Sixth paragraph of the test specification:

[E 101 Appliances according to this standard are not regarded as being intended to be installed in an 4
h to the public.

[E 102 During this t€st two test probes are applied simultaneously.

2.4 Modification:

 the-following text after the fifth paragraph of the test specification:

ept

rea

NO
ope

EQ1 Appliances nr‘r‘nrding ta this standard are naot rpgqrdpr‘l as hping intended to be installed in an

area

n to the public.

NOTE 102 During this test two test probes are applied simultaneously.
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Annex AA
(normative)

Requirements to avoid backsiphonage

The requirements of IEC 61770:2008 are applicable except as follows:

1 Scope

Replace the text of this clause by the following:

Thils standard specifies requirements for the connection of high pressure cleaners™and stefpm
clepners to water mains having a water pressure not exceeding 1,2 MPa. Theserequiremelnts
arg intended to prevent the backsiphonage of non-potable water into the potable,water mains.

Th¢ connection of the machine to the water mains may be temporary or permanent.

3 |Terms and definitions

3.3 Replace the Note by:

NOTE Examples are air gaps and backflow preventers with reduced pressure zone.

3.4 Add, after “feed pipe and”, the following:
“the maximum or” ....

3.9 Add the following Note:

Notg 1 to entry: For three-phase machines™ s and for single phase machines, 2 s can be appropriate.

Ad{ the following new definitions:

3.1]2
ba¢ckflow preventer with reduced pressure zone
safety device which( artificially provides disconnection by the action or the reaction of ong or
mofe hydromechanical closing and venting devices activated by pressure differences

3.13
pratection point
locption in a hydraulic circuit where a safety device is installed

4 General requirements
4.2 Replace the existing text by the following:

Backflow prevention devices shall be incorporated in, or fixed to, the machine or the water
supply system and constructed so that

— their functional characteristics cannot be changed, even intentionally,
— their selection of the necessary safety level is in compliance with normative Annex BB.

4.3 Not applicable.
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4.4 Not applicable.

5

General conditions for the tests

5.4 Replace the text by the following:

Tests, except the functional and endurance tests on airgaps and backflow preventers with
reduced pressure zone, are made on the machine, unless this is impracticable. The
compliance is then checked by the tests according to Annex A of IEC 61770:2008.

NO
7

Thi

Thi

Thi

Ad

10
10

Th
adj

On
cofl

Po
bag

Wh

[E During the functional and endurance tests, additional samples can be required.
Pipe interrupters

s clause of IEC 61770 is not applicable.

Dynamic backflow preventers

s clause of IEC 61770 is not applicable.

Hose-sets
s clause of IEC 61770 is not applicable.

 the following new clause:

Backflow preventer with reduced pressure zone

{1 General requirements

settings of the action:and difference pressure of the device shall be fixed and
stable.

y the pressure of\the water of the supply network can operate the control of the inten
hponents of the device.

Esible additional control devices (electric, pneumatic) shall not adversely affect
kflow protection function.

endnstalled according to the instructions for use, the drain of the backflow preventer w

hot

nal

the

ith

red

lucedpressurezoneshattpointdownwards:

The design of the relief valve operation shall be such that when the differential pressure over
the upstream check valve is less than 14 kPa (140 mbar), the relief valve shall be open to
ensure positive safety.

Any water retention shall not be possible within the reduced pressure zone.

The cross-sections of the passage orifices and of the pilot tube for operation of the relief
device shall be equal to or greater than 12,5 mm2, no dimension for the calculation of the

cro

ss-section shall be less than 4 mm.
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An air break to drain shall exist between any waste drain and any means of collecting the
discharged water.

The backflow preventer with reduced pressure zone, with an air break to drain fitted, shall
evacuate the full relief flow rate without spilling to the outside.

This air break to drain shall be directly incorporated into the backflow preventer with
reduced pressure zone.

The relief orifice of the device shall permit neither the fitting of a standardized threaded pipe
nol the connection of a standardized pipe or shape, be it by glue, welding or interlocking.

10,2 Verification of the pressure difference between the upstream and the redug¢ed
pressure zones

For the following tests, the manufacturer has to provide a special sample having the
neg¢essary test ports to verify the function of the backflow preventer with' reduced presstire
zone.

Test ports have to be provided on the type test sample:

— |upstream of the first anti-pollution check valve;
— |in the reduced pressure zone;
— |downstream of the second anti-pollution check valye!.

Compliance is checked as follows (static test):

Regtord the pressure difference between upstream and reduced pressure zone over fhe
upstream pressure from 0,1 MPa to 1 MPa{1’bar to 10 bar).

The pressure difference between the mpstream zone and the reduced pressure zone shall|be
greater than 14 kPa (140 mbar).

103 Verification of the tightness of the downstream check valve (in the closing
direction)

Compliance is checkedvas follows:

Downstream of the/backflow preventer with reduced pressure zone, apply a pressurg of
1,8 MPa (16 bar) with water at 20 °C, the upstream zone being at atmospheric pressure. The
prassure is tolbe applied in increments of 0,1 MPa (1 bar) per 5 s.

Hold the pressure for 2 min.

Isolate the backflow preventer with reduced pressure zone from the supply system for
10 min.

There shall be no leakage, no permanent deformation or deterioration of the downstream anti-
pollution check valve after the test.

10.4 Verification of the tightness of the upstream check valve at low pressure

Compliance is checked as follows:

Fill the backflow preventer with reduced pressure zone with water so that the water
column has a height of (200 + 50) mm in the tube (diameter inside 1072) mm.
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Isolate for 5 min + 30 s.

Rai

se the level in the tube to (1 000 + 50) mm.

Isolate for 5 min + 30 s.

Rai

se the level in the tube to (2 000 + 50) mm.

Isolate for 5 min + 30 s.

The tightness of the upstream anti-pollution check valve shall be verified by the water-leye

the

No

105 Verification of opening start of the relief valve and of its closing

Compliance is checked as follows:

The following pressures are applied upstream of the device:

0,1

Eagh of these pressure values is reduced slowly.
The value of the pressure when the relief valve opens has to be checked.

In gach case, the pressure difference between upstream and reduced pressure zone shall

grg

After this test, the pressure is increased to its initial value.

Th

10.

Th

and at a relativethumidity of (50 + 5) %.

There shall-be no distortion of any part of the device to such an extent that compliance W
thel standard is impaired.

tube which shall be constant at each test stage.

sagging of the water level in the tube is allowed at any of the stages.

75 MPa; 0,3 MPa; 0,6 MPa and 1 MPa (1,75 bar; 3 bar;, 6:bar and 10 bar).

ater than 14 kPa.

b device shall then close-again in an absolutely tight manner.

6 Durability test

complete device is conditioned for 72 h in an environment at a temperature of (65 + 5)

Without Teplacement of any component, the device shall be capable of fulilling

req

uirements of 10.2 to 10.5.

Compliance is checked as follows:

in

be

OC,

ith

he

A test arrangement has to be provided according to Figure AA.1. The device is submitted to
5000 *8° cycles at a temperature of (65 +5) °C.

Each cycle has to be performed in the following order:

Stage 1: open valve 5, then valve 1, circulation at a flow rate as given in Table AA.1 at the

value +5 % for (6 +2) s;
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Stage 2: close valve 5, then immediately close valve 1;
Stage 3: open valve 3, static pressure at 0,3 MPa (3 bar) for (6 £+ 2) s;

Stage 4: close valve 3, open valve 4. Upstream drain for (6 + 2) s (opening of the re
valve);

Stage 5: close valve 4;

Stage 6: open valve 5, then immediately open valve 1, circulation at a flow rate
specified in Table AA.1 at the value +5 % for (6 + 2) s;

Stage 7: Close valve 5, then immediately close valve 1;

lief

as

Stage 8: Open valve 2, static pressure at 1 MPa (10 bar) for (6 + 2) s;

Stage 9: Close valve 2, open valve 4. Upstream drain (opening of the relief wva
for (6 +2) s;

Stage 10: Close valve 4.
b complete series of test cycles is divided into the following test cycles:

1 250 cycles;
the device is at rest for 14 h at ambient temperature;
1 250 cycles;

after this test cycle, the device is stored under a static pressure of 1 MPa (10 bar) for 1
at room temperature;

1 250 cycles;

after this test cycle, the device is submitted for\14 h to an upstream pressure of 0,3 M
(3 bar) and to a downstream pressure of 1 MPa(10 bar) at room temperature;

1 250 cycles.

Table AA.1 — Nominal size versus durability test flow rate

ve)

Pa

Ndminal size of
check valve DN 8 10 15 20 25
mm
Flow, rate 04 0,6 1,3 2,2 3,5

At
tes

the end of the test, the device shall be fit for further use. Compliance is checked by
s of 10.2 to 10+5.

fhe
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Ttvr L1e2

a3

4 %6

Key

P1

T 2

flow rate: maximum pressure 0,3 MPa (3 bar) at zero-flow rate

IEC

static pressure: 1 MPa £ 0,05 MPa (10 bar = 0,5 bar)
static pressure: 0,3 MPa + 0,03 MPa (3 bar + 0,3 bar)
pressure gauge
regulating valve

valve with time control of opening and closing

Figure AA.1 — Arrangement for the durability test
on backflow preventers with reduced pressure zone
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Annex BB
(normative)

Analysis method for determining the necessary
safety device to prevent backsiphonage

.1 Overview

following steps.

account in accordance with Clause BB.3.
Determine the maximum water level.

The result determines if the situation at the point of protection is p = atm or p > atm.
according to Clause BB .4.
Verify if the drainage systems are fitted with an air br€ak to drain in accordance W

Clause BB.5.

.2 Determination of fluid categories which<@are or might be in contact
with potable water

ases where insignificant concentrations or substantial amounts of substances are presg

h pressure cleaners and steam cleaners according to IEC 60335-2-79 are classified
d category 4.

.2.2 Category 1

tem.

.2.3 Category 2

Flu

Ascertain which fluid categories are used in the machine in accordance with Clause BB 2.

id‘presenting no human health hazard.

of

Ascertain which are the installation characteristics for the safety device tocbe taken into

Consider which are the safety devices to be used, by referring-to the protection matrix

ith

.2.1 In normal use, fluids which are or may-be in contact with potable water are classified
in five categories as defined below.

nt,

as

ter to be used for human consumption coming directly from a potable water distributjion

Fluid recognised as being fit for human consumption, including water taken from a potable
water distribution system, which may have undergone a change in taste, odour, colour or a
temperature change (heating or cooling).

BB

.2.4 Category 3

Fluid representing some human health hazard due to the presence of one or more harmful
substances.

NOTE The border between category 3 and category 4 is in principle LD, = 200 mg/kg body weight. LD, is the
quantity of substances or the mixture which, given in one intake through oral and parenteral path, brings about
within 15 days (the required time to take into account potential delayed effect) the death of 50 out of 100 treated
animals.
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BB

.2.5 Category 4

Fluid presenting a human health hazard due to the presence of one or more toxic or very toxic
substances or one or more radioactive, mutagenic or carcinogenic substances.

BB.2.6 Category 5

Fluid presenting a human health hazard due to the presence of microbiological or viral

elements.

BB.3 Determination of installation characteristics — Pressure

For each hydraulic circuit present in the machine, locate the desired or existing jprotect|on

point(s) to be protected, or, failing this, the point of connection of the machine t6)the potable

water main.

Determine the maximum water level.

Define whether the protection point or, failing this, the point of connection of the maching to

the| potable water mains is subjected to atmospheric pressure ((p~= atm) or to a presspre

exg¢eeding atmospheric pressure (p > atm).

— |p = atm applies if the protection point or, failing this point, the point of connection of the
machine to the potable water main is located above the maximum water level,

— |p > atm applies if the protection point or, failing\this point, the point of connection of the

BH

Thy

machine to the potable water main is located below this maximum water level.
.4 Matrix of the safety devices appropriate to fluid categories
e suitability of each safety device is indicated in Table BB.1.

Table BB.1 — Matrix of the safety devices appropriate to fluid categories

Safety device to prevent backsiphonage Category of fluids

1 2 3 4 5
Aif gap - o ° o o
Backflow preventerwith'reduced pressure - o o
zope
Kely
° Coyvers the risk

Protection not required

BB.5 Air break to drain

All machines connected to a potable water mains and including a water draining device have
to be provided with an air-break before their discharge to the drainage system.

This air gap shall comply with the above described requirements. Otherwise, the fluid in the
apparatus has to be considered as fluid category 5.

The air breaks to drain shall be realized by a full disconnection or by air inlets.

Requirements on air breaks to drain:
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b =>G;
b >20 mm;

bx2nG

G > E and drain shall be capable of taking the full flow of the discharge S{+ Sy, +...2 3

e>4 mm.

Anlexample of an air break to drain is shown in Figure BB.1.

Key

1 outlet evacuation

2 spillover level

Evacuation E: bore E

Dra|n G: bore G

Air |nlets: S1, S2, cross-sections-for air passage

e smallest dimension, for Calculation of a cross-section
b air gap height

Rigure BB.1 — Example for an air break to drain
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Annex CC
(informative)

Emission of acoustical noise

CC.1 Noise reduction

Noise reductlon at high pressure cleaners is an mtegral part of the deS|gn process and shall

Cd.2 Noise test code

CCl.2.1 Emission sound pressure level determination

The¢ emission sound pressure level is determined in accordange. with 1SO 11203, using
method with Q calculated for machines without a speecified work station, with
mejpsurement distance d = 1 m.

NOTE In this case, the emission sound pressure level is equal te“the surface sound pressure level used
calqulating the sound power level according to ISO 3744 when ,applying a rectangular parallelepiped measuren
surflace at a distance of 1 m from the reference box.

CCl.2.2 Sound power level determination

the
the

for
ent

The¢ sound power level is measured in accordance with ISO 3744, or with 1SO 3743-1 |f a

suilable hard-walled test room is available:

CCl.2.3 Operating and mounting conditions

The¢ operating conditions shall-be identical for the determination for both sound power
emjssion sound pressure level-at the specified positions.

In addition to normal.operation in accordance with 3.1.9, the following requirements shall
taken into account.

and

be

The high pressure cleaner shall be installed on the reflecting plane; skid-mounted machi
shgll be placed on a support 0,40 m high, unless otherwise required by the manufactur
conditions of installation.

es
r's

The¢ “high pressure cleaner is operated under normal operation. Immediately before egch

series of measurement, the machine shall be operated for at least 10 min. The noise emitted

by the nozzle and the emission of the water jet hitting any surfaces shall be excluded fr
measurement.

The period of observation shall be at least 15 s.

CC.2.4 Measurement uncertainties

A standard deviation of reproducibility ogrg of less than 1,5 dB is expected for both the

om

A-

weighted emission sound pressure level according to ISO 11203 and the A-weighted sound

power level determined according to ISO 3744 or ISO 3743-1.
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.2.5 Information to be recorded

The information to be recorded covers all of the technical requirements of this noise test code.
Any deviations from this noise test code or from the basic standards upon which it is based
are to be recorded together with the technical justification for such deviations.

CccC

.2.6 Information to be reported

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

CC

Th¢ declaration of the emission sound pressure level shall be made as a dual-number ng

em
SOy

emjssion value and uncertainty, e.g. by declaring LpA < 70 dB(A).

Its

The¢ sound power level shall be given as a single value declaration according to ISO 4

deq
pre

NO

The¢ noise declaration shall state that the noise./emission values have been obtair
ording to this noise test code. If this statement is not applicable, the noise declaratjon

acq
sh{

If Windertaken, verification shall be conducted according to ISO 4871 by using the sa

mo
the

.2.7 Declaration and verification of noise emission values

ssion declaration according to 1ISO 4871, where it exceeds 70 dB(A). Where.the emiss
nd pressure level does not exceed 70 dB(A), this fact may be stated dn-place of

hall declare the noise emission value L5 and separately the respegtive uncertainty Kga.

laring the sum of Ly, and the respective uncertainty Ky, where the emission so
ssure level exceeds 80 dB(A).

[E KpA and Ky, 5 are expected to be 3 dB.

Il indicate clearly what the deviations fromcthis standard, and from the basic standards,

unting, installation and operating conditions as those used for the initial determination
noise emission values.

ise
ion
the

71
nd

ed

are.

me
of
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Annex DD
(informative)

Emission of vibration

DD.1 General

Informative Annex DD specifies a laboratory method for measuring hand-transmitted vibration

thel magnitude of vibration in the gripping areas of a machine run under specified
conditions. It is intended that the results be used to compare different models of the_sa
type of machine.

Figure DD.1 and Figure DD.2 show an example of a typical trigger gun (spraying device)
coVyered by this document.

IEC

Figure DD.1 — Trigger gun
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IEC

Figure DD.2 — Trigger gun with additional side handle

DD.2 Reduction of vibration

The machine shall be designed and constructedyin such a way that risks resulting from

vibfations produced by the machine are reduced to the lowest level, taking account| of
technical progress and the availability of means of reducing vibration, in particular at source¢.

The¢ handles shall be designed and constructed in such a way as to reduce the vibratipns
trapsmitted to the upper limbs of the opérator to the lowest level that is reasonably possibl

W

DO.3 Terms, definitions and.symbols

For the purposes of this(decument, the terms and definitions given in ISO 20643 and the
symbols given in Table, DD.1 apply.
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Table DD.1 — Description and units of the symbols used

Symbol Description Unit
ap root-mean-square (RMS) single-axis acceleration value of the frequency-weighted hand- m/s?
w transmitted vibration
ap vibration total value of frequency-weighted RMS acceleration; root sum of squares of ap,,, m/s?
v values for the three measured axes of vibration
—_ ) . . . . 2
apy arithmetic mean value of ap, values of runs for single operator using one hand position m/s
ya i HAN F'H 1 £ 1 £ Ll 4 £ . I H'H m/SZ
T arnrrett e e varaC OT Ry v ara eSO am operatorSTor oneTant—poSTton
— ) . . ) 2
ap arithmetic mean value of a}, values for one hand position on several machines m/s
. declared vibration emission value m/s?
5,1 standard deviation for a test series (for a sample, s) m/s?
R standard deviation of reproducibility (for a population, o) m/s?
Y coefficient of variation for a test series
uncertainty m/s?

DD.4 Information on vibration emission

The instructions shall give the following information

— |the vibration total value to which the hand-arm system is subjected, measured| in
accordance with this document, if the vibration total value exceeds 2,5 m/s2. Where lhis
value does not exceed 2,5 m/s2, this fact‘may be stated in place of the emission value and
uncertainty, e.g., by declaring a,, < 2,5 m/s2;

— [the uncertainty surrounding this value in accordance with this document.

The¢se values shall be either those actually measured for the machine in question or thgse
estpblished on the basis of measurements taken for a technically comparable machine which
is nepresentative of the machine being produced.

Regarding operating-conditions during measurement and the methods used for measuremgnt,
the| reference of the'standard applied shall be specified.

DD.5 Characterization of vibration

DD|.5.1\Direction of measurement

The vibration transmitted to the hand shall be measured for three directions of an orthogonal
coordinate system. The resulting value of the three axes shall be reported. At each hand
position, the vibration shall be measured simultaneously in the three directions shown in
Figure DD.3 and Figure DD.4.

DD.5.2 Location of measurements

Measurements shall be made at the gripping zones, where the operator normally holds the
machine and applies the reaction force.

The prescribed transducer location for the main measuring point shall be as close as possible
to the hand between the thumb and index finger, with the trigger gun held as in normal
operation. Figure DD.3 shows this main measuring point for a trigger gun at the left side,
which may be located also at the right side of the handle. Alternatively, the transducer may be
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located at the end of the handle, between the thumb and index finger. The transducer shall be
attached to the lance with a maximum distance from the gripping area of 10 mm.

A secondary measuring point is defined as being on the second handle, in the middle of the
gripping area (see Figure DD.3). For adjustable second handles (see Figure DD.4), or for
trigger guns without a certain second handle, the distance between the main measuring point
and the second measuring point shall be / = 50 cm + 5 cm, if applicable. Where not applicable,
the maximum distance between transducer one and transducer two has to be chosen.

IEC

Key
1 main measuring point

2 pecondary measuring point

Figure DD.3 — Measurement locations:
Trigger gun, main and secondary measuring point
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IEC

Key
1 main measuring point

2 Ppecondary measuring point

Figure DD.4 — Measurement locations: Trigger gun with additional
side handle, main and secondary measuring point

DD|.5.3 Magnitude of vibration

The definitions for the magnitude of vibration given in 6.3 of ISO 20643:2005 apply.

DD|.5.4 Combination of vibration directions

The¢ vibration total value as defined in 6.4 of ISO 20643:2005 shall be reported for both hand
posgitions. It is acceptable to(report on and carry out tests on the hand position having the
highest reading, if the vibration total value at that hand position is at least 30 % higher than
the| other. A provisional result may be obtained during a test carried out by a single operator
durling five test runs. <Ihis result shall not be used for the purpose of declaring vibration tgtal
valpes.

Thils result may-also be obtained due to experience with comparable machines and nozzles.
For machin€s‘with rotary nozzles, the test shall be carried out for both hand positions.

NOTE_ Experience has shown that the vibration value at the main measuring point is typically higher than at|the
secphdary measuring point.

To obtain the vibration total value, ay,,, for each test run, the results in each direction shall be
combined using Formula (D.1):

2 2 2
ahvz\/‘lhwx tahwy T hwz (D.1)

DD.6 Instrumentation requirements

DD.6.1 General

The instrumentation shall be in accordance with 7.1 of ISO 20643:2005.
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DD.6.2 Mounting of transducers
DD.6.2.1 Specification of transducer

The specification of the transducer given in 7.2.1 of I1SO 20643:2005 applies. Triaxial
transducers shall be used for measurement as far as possible.

DD.6.2.2 Fastening of transducers

The transducer or the mounting block used shall be rigidly attached to the surface of the
handle, if applicable

Forf the two axes aligned parallel to the vibrating surface, the measurement axes ofythe {wo
trahsducer elements in a triaxial transducer shall be at a maximum of 10 mm from the“surfafce.

DD|.6.3 Frequency weighting filter

Frgquency-weighting shall be in accordance with ISO 5349-1.

DD|.6.4 Integration time

The integration time shall be in accordance with 7.4 of ISO 20648:2005. The integration time
for|each test run shall be at least 16 s, initiating after the starting period.

NOTE The starting period itself is considered to be negligible duectorthe relation of the duration of the stanting
and|working period.

DD|.6.5 Calibration

The specifications for calibration given in 7.6 of/SO 2064 3:2005 apply.

DO.7 Testing and operating conditions of the machinery

DD|.7.1 General

During testing, the machine (shall be equipped and held in a manner similar to that when
pefforming a normal work(task. A reasonable warming-up period shall be undertaken priof to
the| start of the test.

DD\.7.2 Operatingconditions

Dufing testing,~the machine shall be operated at rated voltage, and shall be used| in
acgordance with normal operation as defined in this standard and with the manufacturgr’'s
spégcifications, as far as not otherwise specified in DD.7.2. The operation shall be stable ind
smpoth._In particular, the following conditions shall apply:

NOTE 1 Further requirements are given in DD.8.1 (3 test persons, five test runs) and DD.6.4 (16 s test duration).
— The tests shall be carried out at normal operation.

— The trigger gun shall be held stationary without any side-to-side motion, without tension,
with the axis of the trigger gun at a downwards angle of 45° + 5°, spraying the water jet to
the atmosphere (see Figure DD.5). Gloves shall not be used unless required as PPE due
to manufacturer’s instructions.

— The hand position of the second hand (support hand) shall be as shown in Figure DD.5.
The hand shall be placed as close as possible next to the transducer. The second hand
shall support the trigger gun from underneath. If the gripping area is too small to place
the transducer in the middle of the gripping area and simultaneously between the thumb
and index finger, the transducer shall be placed in the middle of the gripping area, whilst
the second hand shall be shifted towards the nozzle. A removable pulsation dampener, if
any, shall not be used. If a pulsation dampener is permanently fixed to the machine, this
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fact shall be reported. It is recommended that for the test the length of the hose line is not
be more than 10 m. If the standard length according to the manufacturer’s instructions is
more than 10 m, the standard hose may be used; in this case the length shall be reported.
The type of the hose line shall be reported.

— The nominal diameter shall be not more than DN 12. If the standard nominal diameter
according to the manufacturer’s instructions is more than DN 12, the standard hose may
be used; in this case the nominal diameter shall be reported.

NOTE 2 DN 12 is the inner diameter nominal expressed in mm.

— During measurement, the hose line shall lie without interference and in particular without
tfouching the operator.

Figure DD.5 v Operating conditions — Position of spraying device

DD|.7.3 Operators

Thiee different, ‘operators shall operate the machine during testing. The vibrafion
mefsurements are influenced by the operator. They should therefore be skilled and ablqg to
opg¢rate the-machine properly i.e. the operator shall be experienced in the use of the machfine.
The gripping’force shall be as under long term working conditions and not be excessive.

Thehose line shall hang loose from the lance with minimum bending forces transferred ipto
the Tance.

DD.8 Measurement procedure and validity

DD.8.1 Reported vibration values

Three series of five consecutive tests shall be carried out on each machine tested, using a
different operator for each series. The values should be reported as in informative Annex EE.

The test shall be carried out for the machine as described in Clause DD.7 and reported for a
standard nozzle. If it is necessary to report alternative vibration values, the tests shall be
carried out as described in DD.8.2. For nozzles which cause significantly higher vibration
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values (e.g. rotary nozzles with a single water jet), these values shall be reported also. If only
one value is to be reported, this shall be the higher one.

The coefficient of variation, C,, and the standard deviation, s,,_4, shall be calculated for each
hand position for each of the three operators. The C, of a test series is defined as the ratio of
Sn.1 to the mean value of the series:

Ahy (D.2)

—

with s,_4 identical to s, (see Clause DD.9) and where the standard deviation of the jth'valye,
aAnyj is:

1 n -
Spe1 = | == 2 (Anyi — Any )? (©.3)
n-143
where
a_m is the mean value of the series in m/s?;
n is equal to 5, the number of measured values.

If ¢, is greater than 0,15 or s, 4 is greater than Q;3'm/s2, then the measurements shall|be
checked for error before data are accepted.

DD|.8.2 Declaration and verification of the vibration emission value

The ap, value for each operator shall be calculated as the arithmetic mean of aj,, values|for
the| five test runs. For each hand pGsition, the result from the three operators shall|be
combined into one value, aj,, using the arithmetic mean of the three 4, values.

For tests using only one machine, the declared value, a4, is the highest of the ap vallies
reported for the two hand positions.

For tests using three or more machines, Z values for each hand position shall be calculated
as fthe arithmetie mean of the ayp values for the different machines on that hand position. The

de¢lared value, a4, is the highest of the a values reported for the two hand positions.

Both 4,y and the uncertainty, K, shall be presented with a precision determined in accordarrce
with EN 12096. The value of a4 is to be given in m/s4 and presented by using two and a half

significant digits for numbers starting with 1 (e.g., 1,20 m/s2, 14,5 m/s2); otherwise, two
significant digits are sufficient (e.g., 0,93 m/s2, 8,9 m/s2). The value of K shall be presented
with the same number of decimals as ayq.

K shall be determined in accordance with EN 12096, based on the standard deviation of
reproducibility, og. The value of K shall be calculated in accordance with Clause DD.9.
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DD.9 Determination of uncertainty

DD.9.1 General

The uncertainty value, K, represents the uncertainty of the declared vibration emission value,
apg, and, in the case of batches, production variations of machinery. It is expressed in m/s2.
The sum of anq and K indicates the limit below which the vibration emission value of a single

machine, and/or a specified large proportion of the vibration emission values of a batch of
machines, are stated to lie when the machines are new.

DD.9.2 Tests on single machines

For tests made on only a single machine, K shall be given as

K =1,650%

where oR is the standard deviation of reproducibility, estimated by the vajue sg, given by

a

(0]

b

2 2
) [sr = \/Srec + Sop

r

) SR = 0,06 ang + 0,3,

whichever is the greater.

N

N

OTE 1 The uncertainty is expected to be at least 0,5 m/s?.

OTE 2 Formula b) is empirical, based on experience giving a lower limit for sg.

The calculations are performed on theZhand position giving the highest value of an, where

2

Sek~ is the arithmetic mean_yvalue of the standard deviation from the results of five te

S,ecj» fOr operator jidentical to s,y according to DD.8.1, and with the Srec> Value
each operator calculated using

n
2 1 2

Srecj =—— Anvyii — Anyj

rec j n—1 ;( hvij hv;)

ts,

for

where
n is 5, the number of measured values;
Apyy——is-the-vibration-total-value-for the-ll test with-the /N operator;
Anyj is the average vibration total value of measurements on the jt" operator;
Sop is the standard deviation of the results from the three operators, i.e.
1 & 2
Sop2 = —Z(ahvj —ay)
m-1+4
j=1
where
m is three (i.e. the number of operators);

ap,j is the average vibration value from the jth operator (average of five tests);
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is the average vibration value from all three operators.

R

is an estimate of the standard deviation of reproducibility of testing performed at different

test centres. Since there is currently no information on reproducibility for the tests defined in this document, the
value for s; is based on the repeatability of the test for individual test subjects and across the different test
subjects, according to EN 12096.

DD.9.3

Tests on batches of machines

For tests on three or more machines, the K value shall be given as

wh

or

St 7

wh

L 4L
= 1,90¢

ere oy is estimated by the value sy, given by

St = VSR2 +Sb2

0,06ahd + 0,3,

chever is the greater.

The calculations are performed on the hand position-giving the highest value of Z and where

SRT

is the mean value of sg? for the different'machines in the batch, where the sg value
each machine is calculated using DD9.2 a), above;

is the standard deviation of the testresults for individual machines, i.e.

1 P
Sp° =——> (an —an )2
pP-117

is the single-machine emission for one hand position on the /th machine;
is the meahn value of the single-machine emissions for one hand position;

is thelhighest of the a values reported for the two hand positions;

issthe number of machines tested.

10 Measurement report

The following information shall be given in the test report:

reference to this document;

name of the measuring laboratory;

date of measurement and name of the person responsible for the test;

specification of the machine (manufacturer, type, serial number, etc.);

declared emission value anq and uncertainty K;

for

type of nozzle, trigger gun, and the type, length and nominal bore diameter of the hose
line;

energy supply (input voltage etc., as applicable);
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— instrumentation (accelerometer, recording system, hardware, software, etc.);

— position and fastening of transducers, measuring directions and individual vibration
values;

— operating conditions, and other quantities to be specified according to Clause DD.7;

— detailed results of the test (see informative Annex EE);

— the names of the operators together with their height.

If transducer positions or measurements other than those specified in this document are used,

they shall be clearly defined and an explanation of the reason for the change in the position of
thel transducer shall be inserted in the test report.
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Annex EE
(informative)

Model test report for vibration emission at handles
of high-pressure cleaners

See Table EE.1 and Table EE.2.

Table EE.1 — General information and reported results

The test has been carried out in accordance with ...

Tesgter:
Mefasured by (company/laboratory): Tested by:
Reported by:
Date:
Tegt object and declared value:
Makchine tested (power supply and machine type, type of material Declared vibtation emission value apq and

us¢d, manufacturer, machine model and name, the type, length and

nominal bore diameter of the hose line): uncertainty-K:

Mefasuring equipment:

T

-

gnsducers (manufacturer, type, positioning, fastening method, photos, mechanical filters if used):

\

Hration instrumentation: Auxiliary equipment:

Oplerating and test conditions and results:

Tesgt conditions (test method used, material used for test, type of inserted tool used, operator posture, hand
pogition, photos):

Poer supply (air pressure, hydrauliciflow, voltage): Measured feed force:

Any other quantities to report:
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Table EE.2 — Measurement results for one machine

Date: Machine type: Serial number:
Main handle (hand position 1) Support handle (hand position 2)
Statistics for operator Statistics for operator
Test Op:rrat Testrun| dypy, —_— Any N
Apy Sn-1 C Apy Sp-1 G
1 1 1
2 1 2
3 1 3
4 1 4
5 1 5
6 2 1
7 2 2
8 2 3
9 2 4
10 2 5
11 3 1
12 3 2
13 3 3
14 3 4
15 3 5
Ay, for hand position\T: ay, for hand position 2:
sg for hand position 1: sg for hand position 2:
NOTE The ay, and a values are\ealculated according to DD.5.4 and DD.8.2, s, , and C, are
calculated according to DD.8.1, andysg is calculated according to Clause DD.9.
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Index of defined terms

allowable pressure 3.104
backflow preventer with reduced pressure zone AA.3.12
cleaning agent 3.113
commercial use 3.125
continous ignition 3.115
flow switch 3.109
guard 3.121
hampd-guided machine 3.119
hoge line 3.120
low pressure accessory 3.118
maximum flow rate 3.106
moltorized cleaning head 3.117
notimal operation 3.1.9
opgrator 3.122
pencil jet nozzle 3.111
prgssure switch 3.108
prinary safety control 3.116
prdtection point AA.3]13
rated flow 3.105
rated pressure 3.103
rated temperature 3.107
regction force 3.124
safety valve 3.102
tes’rsolution 3.123
trigger gun 3.110
typjcal operational mass 3.126
unloader valve 3.101
water heater 3.114
wafer jetter 3.112



https://iecnorm.com/api/?name=98c5681401dafe8ace19c70041eb7c16

- 68 - IEC 60335-2-79:2021 © IEC 2021

SOMMAIRE

AV ANT-PROP O S ... ettt e e e e e e e e e e e e e e et e e e e anns 70
INTRODUGCTION ..ot e e et e e e e e et e e et e et e et e e e et e e e et e et e et e e e eeanns 73
1 Domaine d'appliCation ..o 74
2 RETEreNCES NOIMATIVES ..ottt ettt et e e e e 75
3 Termes et définitioNs ... .o 75
4 —Exigences-geneérales e T 79
5 | Conditions génerales d'€SSaAIS .....oiuiiiiiiiiiii e 79
B | ClasSifiCation . .. e S 79
7 | Marquages et inStruCtiONS ... .o b e 80
8 | Protection contre I'accés aux parties actives...........oooiiiiiiiiiiii M 87
9 Démarrage des appareils @ MoteuUr ... 87
10| Puissance et courant .........coooiiiiiiiiiiiiiiie e 87
11] Echauffements.........ooo e S T 88
12| Charge des batteries a ions meétalliques ..o MO e 89
13| Courant de fuite et rigidité diélectrique a la température’ de’régime ............cceeveenvinnnn... 89
T4 SUMENSIONS tranNSITOINES .. ouiiii i ettt e e e e e e e 89
15| Résistance a 'humidité..... ...t 89
16| Courant de fuite et rigidité diélectrique ......... 80 . 91
17| Protection contre la surcharge des transformateurs et des circuits associés................. 91
T8 ENAUIANCE ... 91
19| Fonctionnement anormal .. ... e 92
20| Stabilité et dangers MéCaN QUES ST . o i 95
21| RESIStanCe MECANIQUE...... il i et e et e et e e e e aaaaenas 97
D3 I O oY E=] {8 o {0 o IO S 98
23 CaAblage INterne ... e 103
D2 0o 4 ¥ o To 1= o1 £ 103
25| Raccordement'au réseau et cables souples extérieurs ........coocoeiviiiiiiiiiiciini e, 103
26| Bornes poURCONAUCIEUIS EXIEIMES ..o e e 104
27| Dispositions en vue de la mise @ laterre ... 104
28| VIS B CONNEXIONS ..o 105
29| .Distances dans l'air, lignes de fuite et isolation solide...............ccccooiiiiiiiiin e, 105
30 Reésistance ala Chaleur el au TeU. .. e eneenenaneennenees 05
31 Protection contre 1a rouille ... 105
32 Rayonnement, toxicité et dangers analogues ..o 105
F N ] 013 =T T PP 109
Annex B (normative) Appareils alimentés par batteries, batteries séparables et

batteries amovibles pour les appareils alimentés par batteries.............ccoooiiiii 110
Annexe AA (normative) Exigences pour éviter le retour d'eau par siphonage ..................... 111
Annexe BB (normative) Méthode d'analyse pour la détermination du dispositif de

seécurité nécessaire pour empécher le retour d'eau par siphonage ...........ccoooeviiiiiiiiiiinnnn. 117
Annexe CC (informative) Emission de bruit acoustique ...........cc.ooiiiiiiiiiii i 120

Annexe DD (informative) Emission de vibrations............coooiiii 122


https://iecnorm.com/api/?name=98c5681401dafe8ace19c70041eb7c16

IEC 60335-2-79:2021 © IEC 2021 - 69 -

Annexe EE (informative) Modele de rapport d'essai pour les émissions de vibrations

au niveau des poignées des appareils de nettoyage a haute pression............c.cooeviiiiiiinnn. 133
BID I OGraP NI e 135
Index des termes définis ... e 136
Figure 101 — Symbole de mise €N garde ........c.ooiniiniiiiiii e 106
Figure 102 — Appareillage d'essai de ChOCS .........oiiuiiiiiiiii e 107
Figure 103 — Réactions sur la poignée ... ... 107
Figure 104 — Symbole de mise en garde: Machine non adaptée pour le raccordement

au réseau d'alimentation en eau potable ... A 108
Figure 105 — Symbole de mise en garde: Ne pas inhaler les fumées..................... . o 108
Figure AA.1 — Dispositif d'essai de durabilité des dispositifs antiretour a zone de

PresSSioN FEAUITE ..o e e 116
Figure BB.1 — Exemple de coupure antiretour de vidange ..........ccccoiiiiime s N 119
Figure DD.1 — Pistolet. ... 122
Figure DD.2 — Pistolet avec poignée latérale supplémentaire....... ..o . 123
Figure DD.3 — Emplacements de mesure: Pistolet, points de mesure principal et

SEGONAAINE ..t e e 125
Figure DD.4 — Emplacements de mesure: Pistolet avec poignée latérale

supplémentaire, points de mesure principal et secondaire)..........cccooiiiiiiiiiiii 126
Figure DD.5 — Conditions de fonctionnement — Position du dispositif pulvérisateur ............. 128
Tableau 101 — Degré de protection contre la pénétration dangereuse d'eau ........................ 80
Tableau 12 — Force de traction et CoUPle sl e 104
Table AA.1 — Taille nominale et débit correspondant pour I'essai de durabilité.................... 115
Table BB.1 — Matrice des dispositifssde sécurité adaptés aux catégories de fluides ............ 118
Talple DD.1 — Description et unités des symboles UtiliSés.............ccooiiiiiii i, 124
Table EE.1 — Informations générales et résultats consignés ............cooooiiiiiiiiiiiinieeee, 133
Table EE.2 — Résultats de mesure pour une machine ............cooiiiiiiiiiiiii e 134



https://iecnorm.com/api/?name=98c5681401dafe8ace19c70041eb7c16

1

2)

3)

4)

5)

6)
7)

8)

9)

- 70 - IEC 60335-2-79:2021 © IEC 2021

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTRODOMESTIQUES ET ANALOGUES — SECURITE -

Partie 2-79: Exigences particulieres pour les appareils
de nettoyage a haute pression et les appareils de nettoyage a vapeur

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de. 'nhormalis

public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée a
Comités d'études, aux travaux desquels tout Comité national intéressé par le sujet,traité peut participer.
brganisations internationales, gouvernementales et non gouvernementales, enliaison avec I'lEC, partici
Bgalement aux travaux. L’IEC collabore étroitement avec I'Organisation Intermatienale de Normalisation (I
selon des conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mej
Hu possible, un accord international sur les sujets étudiés, étant dehné/que les Comités nationaux de |
ntéressés sont représentés dans chaque comité d’études.

comme telles par les Comités nationaux de I'lEC. Tous les €fforts raisonnables sont entrepris afin que I’
5'assure de |'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsablg
'‘éventuelle mauvaise utilisation ou interprétation qui en €st faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les\Comités nationaux de I'l[EC s'engagent, dans tout|
mesure possible, a appliquer de fagon transparente les’Publications de I'lEC dans leurs publications nation
bt régionales. Toutes divergences entre toutes (Publications de I'lEC et toutes publications nationales
Fégionales correspondantes doivent étre indiquées‘en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
ournissent des services d'évaluation de'Conformité et, dans certains secteurs, accédent aux marque
conformité de I'IEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certific
ndépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne (doit" étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires
mandataires, y compris ses“éxperts particuliers et les membres de ses comités d'études et des Com
hationaux de I'lEC, pouhtout préjudice causé en cas de dommages corporels et matériels, ou de tout a
Hommage de quelque-nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les f
He justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ol
oute autre Publication de I'l[EC, ou au crédit qui lui est accordé.

| 'attention estattirée sur les références normatives citées dans cette publication. L'utilisation de publicat
référencées €st obligatoire pour une application correcte de la présente publication.

| 'attentionest attirée sur le fait que certains des éléments du présent document de I'lEC peuvent faire I'g
He droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
brevets.

ion

composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)./.L'IEC a gour
bbjet de favoriser la coopération internationale pour toutes les questions de normalisation(@ans les domaines
He I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités —~publie des Norfnes
nternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibled au

des
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ent
0),
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| es Publications de 'lEC se présentent sous la forme de recofmmandations internationales et sont agréées
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L'IEC 60335-2-79 a été établie par le sous-comité 61J: Appareils de nettoyage a moteur
électrique pour usage commercial, du comité d'études 61 de I''EC: Sécurité des appareils
électrodomestiques et analogues. Il s'agit d'une Norme internationale.

Cette cinquiéme édition annule et remplace la quatriéme édition parue en 2016. Elle constitue
une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

alignement rédactionnel et technique sur I'lEC 60335-1:2020;

clarification concernant les appareils de nettoyage a haute pression portatifs et alimen
par batteries;

tés
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— améliorations rédactionnelles générales.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
61J/739/CDV 61J/746A/RVC

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

La [langue employée pour I'élaboration de cette Norme internationale est I'anglais.

Ce|document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé, selon |les
Dirpctives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles sous
www.iec.ch/members_experts/refdocs. Les principaux types de documents .développés par
I'lEIC sont décrits plus en détail sous www.iec.ch/standardsdev/publicationst

La |présente partie 2 doit étre utilisée conjointement avec la derniere edition de I''EC 6033p-1
et pes amendements. Elle a été établie sur la base de la sixiéme-édition (2020) de cette
notme.

NOTE 1 L'expression "la Partie 1" utilisée dans la présente norme fait référence a I'lEC 60335-1.

La |présente partie 2 compléte ou modifie les articles Correspondants de I'lEC 60335-1,|de
fagpbn a transformer cette publication en normelEC: Exigences particulieres pour |les
appareils de nettoyage a haute pression et les appareils de nettoyage a vapeur

Lofisqu'un paragraphe particulier de la Partie<¥# ' n'est pas mentionné dans cette partie 2,|ce
patlagraphe s'applique pour autant que ce€la soit raisonnable. Lorsque la présente norfme
mentionne "addition”, "modification" ou "remplacement”, le texte correspondant de la Partige 1
doit étre adapté en conséquence.

NOTE 2 Le systéme de numérotation suivant est utilisé:
— |les paragraphes, tableaux et figures qui s'ajoutent a ceux de la Partie 1 sont numérotés a partir de 101;

— |a l'exception de celles quissont dans un nouveau paragraphe ou de celles qui concernent des notes dg la
Partie 1, les notes sont numérotées a partir de 101, y compris celles des articles ou paragraphes qui $ont
remplacés;

— |les annexes qui sontajoutées sont désignées AA, BB, etc.
NOTE 3 Les caracteres d'imprimerie suivants sont utilisés:

— |exigences_caractéres romains;

— |modalites’d'essais: caracteres italiques;

— | notes:-petits caractéres romains.

Les Termes en gras dans le texte sont definis a I'Article 3. Lorsqu'une definition concerne un adjecti, ladjectit et le
nom associé figurent également en gras.

NOTE 4 L'attention des Comités nationaux est attirée sur le fait que les fabricants d'appareils et les organismes
d'essai peuvent avoir besoin d'une période transitoire aprés la publication d'une nouvelle publication IEC, ou d'une
publication amendée ou révisée, pour fabriquer des produits conformes aux nouvelles exigences et pour adapter
leurs équipements aux nouveaux essais ou aux essais révises.

Le comité recommande que le contenu de cette publication soit entériné au niveau national au plus t6t 12 mois et
au plus tard 36 mois aprés la date de publication.

Une liste de toutes les parties de la série IEC 60335, publiées sous le titre général Appareils
électrodomestiques et analogues — Sécurité, se trouve sur le site web de I'lEC.
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Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au
document recherché. A cette date, le document sera

e reconduit,
e supprime,
e remplacé par une édition révisée, ou

e amendé.

IMPORTANT - Le logo "colour inside"” qui se trouve sur la page de couverture‘de cette
publication indique qu’'elle contient des couleurs qui sont considérées comme utiles a
unE bonne compréhension de son contenu. Les utilisateurs devraient, parconséquent,
imprimer cette publication en utilisant une imprimante couleur.
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INTRODUCTION

Il a été considéré en établissant cette Norme internationale que I'exécution de ses
dispositions était confiée a des personnes expérimentées et ayant une qualification
appropriée.

La présente norme reconnait le niveau de protection internationalement accepté contre les
dangers électriques, mécaniques, thermiques, liés au feu et au rayonnement des appareils
lorsqu'ils fonctionnent comme en usage normal en tenant compte des instructions du
fabricant. Elle couvre également les situations anormales auxquelles on peut s'attendre dans
la iratique et elle tient compte de la fagon dont les phénoménes électromagnétiques peuvent
affecter le fonctionnement sir des appareils.

Cefte norme tient compte autant que possible des exigences de I'lEC 60364()de fagol a
rester compatible avec les régles d'installation quand l'appareil est raccordé au réseau
d'alimentation. Cependant, des régles nationales d'installation peuvent étre différentes.

deg fonctions couvertes par une autre partie 2 de I'lEC 60335, la parti€ 2 correspondante |est
appliquée a chaque fonction séparément, dans la limite du raisonpable. Si cela est applicable,
on tient compte de l'influence d'une fonction sur les autres fonctions.

Si un appareil relevant du domaine d'application de la présente norme comporte égalethnt
I

Lofsqu'une partie 2 ne comporte pas d'exigences complénientaires pour couvrir les risqlies
traités dans la Partie 1, la Partie 1 s'applique.

NOTE 1 Cela signifie que les comités d'études responsables.pour les parties 2 ont déterminé qu'il n'était |pas
nécpssaire de spécifier des exigences particuliéres pour I'appareil en question en plus des exigences généraleq.

Cejte norme est une norme de famille de produits traitant de la sécurité d'appareils et a
pr&séance sur les normes horizontales et génériques couvrant le méme sujet.

NOTE 2 Les normes horizontales et génériqués couvrant un risque ne sont pas applicables parce qu'elles ont|été
prises en considération lorsque les exigences*générales et particuliéres ont été étudiées pour la série de norfnes
IEC|60335. Par exemple, dans le cas des‘\exigences de température de surface pour de nombreux appareils, [des
norines génériques, comme I'ISO 13732-1 pour les surfaces chaudes, ne sont pas applicables en plus d¢ la
Parfie 1 ou des parties 2.

Un| appareil conforme au-texte de la présente norme ne sera pas nécessairement jugé
conforme aux principeside sécurité de la norme si, lorsqu'il est examiné et soumis aux essais,
il gpparait qu'il présente d'autres caractéristiques qui compromettent le niveau de sécurité
visg par ces exigenges.

Un| appareil ldtilisant des matériaux ou présentant des modes de construction différents|de
ceux décrits/dans les exigences de cette norme peut étre examiné et essayé en fonction|de
I'ohjectif poursuivi par ces exigences et, s'il est jugé pratiquement équivalent, il peut tre
estimé conforme aux principes de sécurité de la norme.
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APPAREILS ELECTRODOMESTIQUES ET ANALOGUES — SECURITE -

Partie 2-79: Exigences particulieres pour les appareils
de nettoyage a haute pression et les appareils de nettoyage a vapeur

L'article de la Partie 1 est remplacé par le texte suivant.

La
pre
cor
2,5

Ell¢ s'applique également aux appareils de nettoyage a vapeur et-aux parties des appar

de
caf
de

Ce
d'a

La

NO

Domaine d'application

ssion sans commande de dispositif de déplacement, destinés a un usage:- domestiqug
hmercial en intérieur ou en extérieur, de pression assignée superieure ou égalg
MPa et inférieure ou égale a 35 MPa.

nettoyage a haute pression d'eau chaude qui comportentOune phase vapeur donf

la capacité et de la pression assignée ne dépassant pas.6 MPa-l.

moteurs alimentés par le réseau de tension assignée inférieure ou égale a 250V p
les machines monophasées et a 480 V pour les autres machines,

moteurs alimentés par batteries,
moteurs a combustion interne,

moteurs hydrauliques ou pneumatiques.
présente norme ne s'applique pas:
aux machines a jet d'eau a haute pression dont la pression assignée dépasse 35 MPa

[E 101 En Europe, ces.machines sont couvertes par I'EN 1829-1.

aux outils~electroportatifs et portables a moteur (série IEC 60745, série IEC 61029, s¢g
IEC 6284\M);

aux-appareils a but médical (IEC 60601);

aux appareils de nettoyage a vapeur ou a liquide a usage domestique (IEC 60335-2-54);

présente partie de I'lEC 60335 traite de la sécurité des appareils de nettoyage a hapte

et
a

pils
la

acité ne dépasse pas 100 | et la pression assignée ne dépasse pas 2,5 MPa, le produit

IX-ci ne sont pas équipés d'une commande de dispositif de déplacement. Les systemes
Jimentation suivants de la commande de la pompe.a haute pression sont couverts:

pur

rie

aux-pulvérisateurs agricoles (ISO 4254-6);

aux nettoyants abrasifs solides, non liquides;
aux machines destinées a étre utilisées dans le cadre d'un processus de production;

aux machines destinées a étre utilisées dans des environnements corrosifs ou explosifs

(poussiere, vapeur ou gaz);

aux machines destinées a étre utilisées dans des véhicules ou a bord de navires
d'avions;

ou

NOTE 102 L'attention est attirée sur le fait que, dans de nombreux pays, des exigences supplémentaires relatives
a l'utilisation en toute sécurité de I'équipement couvert peuvent étre spécifiées par les organismes sanitaires
nationaux, par les organismes nationaux responsables de la protection des travailleurs, par les organismes

nati

onaux responsables de I'alimentation en eau et par des organismes similaires.
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2

Références normatives

L'article de la Partie 1 est applicable avec les exceptions suivantes.

Addition:

IEC 60364-1, Installations électriques a basse tension — Partie 1: Principes fondamentaux,
détermination des caractéristiques générales, définitions

IEC VoY Wl ol o Wil W) QL i / s £ 4~ /) Jors JI: J " o] Sl ) e
VITV90~£~o, oCLUIIT Uco trarrsroriiratcurs, VUGS uiimrauctaricc, UIivesS U adriricriiatior

des
tra

Re

IEQ
Ex
rag

3

L'article de la Partie 1 est applicable avec les exceptions suivantes.

3.1

conditions de fonctionnement normal

colj

Ce
la
cor
as
ma

Le
fon

combinaisons de ces éléments — Partie 2-3: Regles particulieres et essais pout
hsformateurs d'allumage pour brileurs a gaz et combustibles liquides

mplacement:

61770:2008, Appareils électriques raccordés au réseau d'alimentation en eau
gences pour éviter le retour d'eau par siphonnage et la défaillance des ensembles
cordement

Termes et définitions

.9 Addition:

ditions dans lesquelles la machine est mise en fonctionnement en usage normal
a désigne le fonctionnement au débit assigné et a la pression assignée, avec la buse
uyauterie flexible appropriées équipées, toutes les crépines et tous les filtres étant
dition de fonctionnement et propresiet la soupape de sortie étant réglée a la press

imale. Les machines a moteur-électrique sont alimentées sous la tension assignée.

braleur est mis en fonctionnement a la puissance assignée. Les machines congues p

et
les

de

et

en
on

ignée. Le corps de chauffe, le\cas échéant, est mis en fonctionnement a la puissance

pur

ctionner a plusieurs puissances assignées sont en outre soumises a I'essai a la puissance
la plus défavorable.

Sur les machines congues pour étre utilisées avec un tuyau de fumée, une section de celufi-ci
est| reliée a la machine. Les déterminations relatives aux gaz d'évacuation sont effectug¢es
dams ce tuyau:

Le [courant'd’air est appliqué comme recommandé dans les instructions.

3.11.12°, Addition:

Le\. fUIIL:t;UIID L.|UI I'Nc LrUIIIIIIdIIdCIIt pas :C déllldlldyc Ut :‘dllet du Jct é hautc pIGDD;UII L.|UI \.OFt

de la buse ne sont pas considérées comme des commandes a distance. Les fonctions
destinées a d'autres fins, par exemple la commande du débit de détergent ou d'eau, ne sont
pas considérées comme des commandes a distance.

3.5

.2 Addition:

Note 101 a I'article: Les appareils de nettoyage a haute pression sont considérés comme des appareils portatifs si
le moteur/la pompe et le pistolet/la lance de pulvérisation/lI'embout constituent une unité unique lorsqu'ils
fonctionnent et sont tenus a la main. Les appareils de nettoyage a haute pression dans lesquels le moteur/la
pompe et le pistolet sont séparés et reliés I'un a I'autre par une tuyauterie flexible haute pression ne sont pas
considérés comme des appareils portatifs.
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3.101

soupape de sortie

dispositif manomeétrique qui, lorsque la pression de la pompe dépasse une valeur prédéfinie,
libére la pression et achemine I'excées de fluide vers le systéme d'entrée

En outre, ce dispositif permet la dérivation de la totalité du flux de la pompe a une pression
réduite lorsque son flux de sortie est coupé

3.102

soymises sans compromettre sa sécurité

3.1/05

débit assigné
débit maximal a la pression assignée au (hiveau de la buse en conditions |de
forjctionnement normal

3.1|06
débit maximal
débit le plus élevé possible au niveaude la buse

Notg 1 a 'article: En général, le débitimaximal se produit & des pressions de service inférieures a la presgion
assfgnée et avec une buse prévue pour la pulvérisation d'agents nettoyants.

3.1/07
température assignée
temppérature maximale-de I'agent nettoyant en conditions de fonctionnement normal

3.108

manostat
dispositif qui,> en réponse a une variation de pression du fluide, assure une fonction |de
commandesa une valeur prédéfinie

3.1009

interrupteur de débit
dispositif qui, en réponse a une variation de débit du fluide, assure une fonction de
commande a une valeur prédéfinie

3.110

pistolet

dispositif pulvérisateur portatif dans lequel le débit d'agent nettoyant est régulé par un
dispositif de commande manuel intégré
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3.1
em
em

1
bout jet de crayon
bout qui fournit un jet d'eau concentré et paralléle

Note 1 a I'article: Les embouts jet de crayon sont également appelés injecteurs a aiguille, buses a jet baton et
buses a jet a zéro degré.

3.1
fur

12
et

dispositif de nettoyage de tuyau, relié a un pistolet et commandé par celui-ci, qui comprend

un

flexible haute pression et une téte de nettoyage équipée de buses

3.1

ag
ea

3.1
co

dis
éch

3.1

13
nt nettoyant
avec ou sans ajout de détergent gazeux, soluble ou miscible ou d'abrasif solide

14

ps de chauffe

bositif de chauffage de l'agent nettoyant par électricité, gaz, .combustible liquide
ange de chaleur

15

allimage continu

alld

mage d'un brdleur a huile ou a gaz qui est maintenu“en” continu tant que le braleur

opé¢rationnel, que celui-ci soit utilisé ou non

3.1

16

commande de sécurité primaire

dispositif de commande qui répond directeménd aux propriétés de la flamme en détectan
pr&sence de la flamme et qui, en cas de défaut d'allumage ou d'extinction involontaire dg
flagnme, provoque un arrét de sécurité

Not
flan

3.1
tét
dis
éle

3.1
ac(
dis

e 1 & l'article: Les commandes de sécurnité“primaires sont également appelées dispositifs de surveillancq
me ou commande de sécurité de flamme.

17

b de nettoyage motorisée

pbositif de nettoyage tend ou guidé a la main, relié a la machine et équipé d'un mot
ctriqgue intégré

18
tessoire basse pression
bositif, relie~a un pistolet et commandé par celui-ci, avec de larges orifices de buse

gémerent uhe pression inférieure a la pression assignée

Not

ou

est

la
la

de

qui

e J\aA'article: Les brosses de lavage, les lances a mousse et les éponges de lavage sont des exemples t)1pes

d'ad

3.1
ma
ma

3.1

rescion
FeSS10h-

19
chine guidée a la main
chine qu'il est nécessaire de déplacer sur le sol

20

tuyauterie flexible
assemblage de flexibles haute pression montés avec les raccords appropriés
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3.121

protecteur

élément de la machine spécifiquement congu pour assurer une protection au moyen d'une
barriere matérielle, par exemple un boitier, une gaine, un couvercle, un écran, une porte, une
enveloppe ou une cléture; d'autres éléments de la machine qui remplissent une fonction
opérationnelle essentielle, par exemple le cadre de la machine, peuvent également remplir
une fonction de protection, mais ne sont pas désignés comme des protecteurs

Note 1 a l'article: Trois principaux types de protecteurs peuvent étre distingués: les protecteurs fixes, les
protecteurs de verrouillage mobiles et les protecteurs réglables. Des protecteurs de verrouillage mobiles sont
exigés lorsqu'un acces fréquent est envisagé, tandis que des protecteurs fixes peuvent étre utilisés lorsqu'un
accps fréquent n'est pas envisage.

3.1j22

operateur
pefsonne chargée de l'installation, du fonctionnement, du réglage, du npettoyage, [du
déplacement ou de I'entretien par I'utilisateur sur la machine

3.123

solution d'essai
solption composée de 20 g de NaCl et de 1 ml d'une solution'dé 28 % par masse |de
dodlécylsulfate de sodium pour 8 | d'eau

Notg 1 a l'article: La désignation chimique du dodécylsulfate de sodium est'¢/ H, NaSO,.

3.124

forice de réaction
forgce qui réagit sur le dispositif pulvérisateur (ei-ainsi sur l'opérateur) du fait de la fofce
d'afction du jet d'eau qui sort de la buse

Notg 1 a l'article: La force de réaction peut également étre appelée force de recul. Dans d'autres nories
relatives aux vibrations au niveau du systéeme mainébras, le terme technique est force d'avance (série ISO 28927,
par|exemple) ou force de poussée (ISO 15230, par~exemple), ce qui décrit une autre force. Pour les appareilg de
nettoyage a haute pression, la force de réaction\est la dimension physique pertinente.

3.1]25

usage commercial
usage prévu des machines .colivertes par la présente norme, c'est-a-dire des machines non
desgtinées a une utilisation"demestique normale par des personnes privées, mais qui peuvent
regrésenter un danger pourle public

Cela signifie en particulier
— |que les machines peuvent étre utilisées par le personnel des entreprises de nettoyage| le

personnel d'entretien, etc.;

— |qu'ellessont utilisées dans des locaux commerciaux ou publics (c'est-a-dire les bureajux,
les (magasins, les hbtels, les hdpitaux, les écoles, etc.) ou dans les environnements
industriels (usines, etc.) et dans l'industrie Iégere (ateliers, etc.).

Note 1 a I'article: L'usage commercial est également appelé utilisation professionnelle.

3.126

masse opérationnelle type

masse de la configuration la plus fréquente d'une machine préte a I'emploi y compris, le cas
échéant, les éléments suivants:

— tuyau,

— dispositif pulvérisateur (lance et pistolet),

— embout normalisé,

— réservoir de carburant rempli au niveau maximal, et

— réservoir de détartrage rempli au niveau maximal,
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a l'exception des éléments suivants:

tout contenu du systéme hydraulique (flexibles d'alimentation et haute pression, pom
réservoir d'agent nettoyant),

tout accessoire, non exigé en conditions de fonctionnement normal (par exemple, embo
supplémentaires, bouteille de mousse), et

cable d'alimentation avec fiche

Note 1 a l'article: La masse opérationnelle type est également appelée ToM (Typical Operational Mass).

pe,

uts

4

Exigences générales

L'article de la Partie 1 est applicable avec les exceptions suivantes.

Re
Leg
qu'
no
ne

Ad

Po

mplacement du premier alinéa par le texte suivant:

machines doivent étre construites de telle fagon qu'elles fonctionnent €h toute sécurité

et

elles ne présentent aucun danger pour les personnes ou leur environnement en usage
mal, méme en cas de négligence, et durant l'installation, deDréglage, I'entretien,| le
oyage, le dépannage ou le transport.

ition:

ir les besoins de la présente norme, le terme "appareil" tel qu'il est utilisé dans la Partig 1

doit étre compris comme "machine".

5

Conditions générales d'essais

L'a

ticle de la Partie 1 est applicable avec tes exceptions suivantes.

5.101 La solution d'essai doit étre stockée dans un réservoir étanche, a une températ
ampiante comprise entre 3 °Cxet 8 °C, et utilisée dans un délai de sept jours apres
préparation.

5.102 Les dispositifs de protection et les soupapes de sécurité doivent rester pleinem
fonictionnels, mais ne«doivent pas fonctionner en conditions de fonctionnement normal.

5.103 Si une exigence est fondée sur la masse de l'appareil, la masse opérationnelle ty
doif étre appliguée.

6 | Classification

lire
Sa

ent

Vpe

L'a

6.1

rticle de la Partie 1 est applicable avec les exceptions suivantes.

Remplacement:

Les machines doivent appartenir a I'une des classes suivantes d'aprés la protection contre les
chocs électriques:

classe |,
classe ll, ou
classe lll.
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Cependant, les appareils portatifs et les parties tenues a la main qui contiennent des
composants électriques des appareils de nettoyage a vapeur et des appareils de nettoyage a
haute pression doivent étre de la classe Il ou de la classe lll.

La vérification est effectuée par examen et par les essais applicables.
6.2 Remplacement:

Les machines doivent procurer un degré de protection contre la pénétration dangereuse d'eau
conforme au Tableau 101

Tableau 101 — Degré de protection contre la pénétration dangereuse d'eau

Classe de protection Degré.de protection
(choc électrique) (IEC 60529)
I- 11 IPX4
Pour usage intérieur uniqguement
" IPX3
Appareils de Pour usage extérieur 111111 IPX5
ngettoyage a vapeur
I IPX7
Parties tenues a la main
11 IPX3
i Appareils portatifs H-111 IPX7
Appareils de
nettoyage a haute Autres types de machines I-11-111 IPX5
pression - -
Parties tenues a la main 1-111 IPX7

Cependant, les appareils installés a poste fixe spécifiés pour une installation dans un Idcal
séparé, ou ils ne seront pas soumis au déversement ou aux éclaboussures d'eau, doivent §tre
au jmoins de classe IPX0.

La|vérification est effectuée par examen et par les essais applicables.

7 | Marquages et instructions
L'article de la Partie fsest applicable avec les exceptions suivantes.
7.1 Modification;

Remplacerile quatrieme tiret comme suit:

— |leZ/mem commercial et I'adresse du fabricant et, le cas échéant, ceux de son mandatajre;
toute adresse doit étre suffisamment compléte pour permettre une communication par
courrier;

Addition:

Les machines doivent également porter les marquages suivants:

— numéro de série, le cas échéant;

— désignation de la machine et série ou type, permettant ainsi I'identification technique du
produit. Cela peut étre réalisé par une combinaison de lettres et/ou de chiffres;

NOTE 101 La désignation de la machine, la série ou le type inclut la référence du modéle ou du type, comme
exigé dans la Partie 1.

NOTE 102 Les préfixes pour les valeurs de pression conformes a I'lSO 80000-1, tels que MPa, sont admis.
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année de construction, c'est-a-dire I'année durant laquelle a été achevé le processus
fabrication;

pression assignée en pascals;

pression admissible en pascals;

débit assigné en litres par minute;

débit maximal en litres par minute, si nécessaire. Le nombre de marquages de débit
limité a deux;

température assignée maximale si elle est supérieure a 50 °C;

de

est

Leg

la masse de la ToM en kg.

Un
mi

q

g

Les

7.1

NO

puissance maximale du corps de chauffe en KW, le cas eéchéant (pour les dispositits
chauffage électriques, la puissance d'entrée, pour les dispositifs de chauffage a gaz-o
huile, la puissance de sortie).

machines équipées de roues ou autres machines mobiles doivent porter le~-marquage

b étiquette jaune avec des lignes noires qui représente, en substance, les symboles
e en garde conformes a la Figure 101 doit étre fixée de maniére permanente a la machi

machines doivent également porter les marquages suivantsglecas échéant:

Lorsque la surface d'un tuyau ou d'un conduit destiné auXx'gaz d'échappement du dispo
de chauffage dépasse un échauffement de 60 K, une indiCation de mise en garde doit §
apposée a proximité de la surface chaude, mentionnant:

MISE EN GARDE Chaud,/Ne pas toucher.
La hauteur des lettres doit étre d'au moins*4 ' mm. Cette formulation peut étre rempla

par le symbole IEC 60417-5041 (2002-10).

les appareils de nettoyage a vapeur*doivent étre marqués du symbole IEC 60417-54
(2014-06).

Les machines qui ne sont pas -destinées a étre raccordées au réseau d'alimentation
eau potable doivent étre marguées du symbole conforme a la Figure 104, en coule
comme représenté ou biennén monochrome.

Les machines destinées~a une utilisation a l'intérieur et alimentées par des moteur
combustion interne, a I'exception des moteurs au GPL, doivent étre marquées du symb
conforme a la Figure 105. La représentation de ce symbole en couleur monochrome
acceptable.

101 Tousdes flexibles haute pression doivent porter les marquages suivants:

pression au moins égale a la pression admissible en pascals;

[E , Les préfixes pour les valeurs de pression conformes a I'lSO 80000-1, tels que MPa, sont admis.

de
 a

de

de
he.

Bitif
tre

ée

97

en
Urs

5 a
ole
est

La

température maximale en degrés Celsius;

nom commercial du fabricant du flexible et date de production. Ces données peuvent étre

codées.

vérification est effectuée par examen.

7.1.102 Tous les accessoires haute pression (par exemple, pistolet, lance de pulvérisation)
doivent porter les marquages suivants:

pression au moins égale a la pression admissible en pascals;

NOTE Les préfixes pour les valeurs de pression conformes a I'lSO 80000-1, tels que MPa, sont admis.

température maximale en degrés Celsius.
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La vérification est effectuée par examen.

7.1.103 Les tétes de nettoyage motorisées doivent porter les marquages suivants:

— la tension assignée ou la plage assignée de tensions en volts;
— la puissance d'entrée assignée en watts;

— le nom, la marque commerciale ou la marque d'identification du fabricant ou du
fournisseur agréé;

— la référence du modele ou du type;

— |année de construction, c'est-a-dire I'année durant laquelle a été achevé le processus|de
fabrication;

— |la masse de la configuration la plus courante en kg.

Leg tétes de nettoyage motorisées pour appareils de nettoyage a aspiration d'eau} a
I'eqception de celles de construction de classe lll dont la tension de service,ne dépasse pas
24 |V, doivent étre marquées du symbole IEC 60417-5935 (2012-09).

NOTE Ce symbole est un signal d'information et, excepté pour les couleurs)des réegles de I'ISO 38g4-1
s'agpliquent.

La|vérification est effectuée par examen.

7.6 Addition:

M B
I [symbole IEC 60417-5597 appoint de vapeur

(2014-06)]

L _

M o
[symbole IEC 60417-5041 attention, surface trés chaude
(2002-10)]

L |

7.125Modification:

Remplacer le quatrieme alinéa par le texte suivant.

Cette machine n'est pas destinée a étre utilisée par des personnes (y compris des enfants)
qui possédent des capacités physiques, sensorielles ou mentales réduites, ou qui ont un
manque d'expérience et de connaissance.

Addition:

La page de couverture de la notice d'instructions doit inclure, en substance, la mise en garde
suivante:

AVERTISSEMENT Lire les instructions avant toute utilisation de la machine.
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Cette formulation peut étre remplacée par les symboles ISO 7000-0434A (2004-01) et
ISO 7000-0790 (2004-01).

Les instructions doivent contenir au moins les informations suivantes:

le nom commercial et I'adresse compléte du fabricant et, le cas échéant, ceux de son
mandataire;

la désignation de la machine et la série ou le type, a I'exception du numéro de série,
permettant ainsi l'identification technique du produit. Cela peut étre réalisé par une
combinaison de lettres et/ou de chiffres;

NO
ass

NO
d'éd

NO

Les
poIr assurer une.utilisation en toute sécurité, y compris les mesures d'entretien préventif.

Ell

Colj

En

[E 101 La désignation de la série ou du type peut étre absente, tant que l'identification du produit|est
irée.

la description générale de la machine;
'usage prévu de la machine et de |'équipement auxiliaire couverts par)le domajine
d'application de la présente norme;

[E 102 Les lampes et les brosses motorisées exigées par la présente norme sont, entre autres, des exemples
uipements auxiliaires.

[E 103 D'autres exigences concernant les instructions en version papier sont disponibles au 7.12.9.

la signification des symboles utilisés sur la machine()et dans les instructions,
conformément aux exigences de la présente norme;

les dessins, schémas, descriptions et explications (nécessaires a lI'utilisation en toute
sécurité, l'entretien et la réparation de la machine €b afin d'en vérifier le fonctionnempgnt
correct;

les informations relatives a la mise en servicé/ au fonctionnement en toute sécurité, 3 la
manipulation, au transport et au stockage dela machine, en tenant compte de sa massg;

les instructions qui permettent de réaligser le réglage et I'entretien en toute sécuritg, y
compris les mesures de protection qu'il\convient de prendre pendant ces opérations;

les conditions dans lesquelles la machine satisfait a I'exigence de stabilité pendant son
utilisation, son transport, son assemblage, son démontage lorsqu'elle est hors service,
pendant des essais ou des arréts prévisibles;

la procédure a suivre afini-d'éviter des situations dangereuses en cas d'accident (par
exemple, contact ou déversement de détergents, d'acide de batterie, de carburant|ou
d'huile) ou de panne-de I'équipement (par exemple, crevaison ou défaillance dun
composant).

instructions doivent indiquer le type et la fréquence des examens et de I'entretien exigés

s doivent). le cas échéant, fournir les spécifications des piéces de rechange si elles
hpromettent la santé et la sécurité de I'opérateur.

odtre; les instructions doivent fournir les informations suivantes, si cela est applicable:

des informations concernant I'équipement de protection individuelle (EPI) approprié pour
les appareils de nettoyage a haute pression en fonctionnement, par exemple bottes de
sécurité, gants de sécurité, casques de sécurité avec visiéres, protections auditives, etc.,
qui doit étre porté lors de l'utilisation de I'appareil;

des instructions doivent étre données en ce qui concerne les furets, par exemple "insérer
le flexible au-dela du repére rouge avant de mettre la machine en fonctionnement afin
d'empécher I'opérateur d'étre atteint par le jet d'eau ou par des débris/eaux usées";

des informations pertinentes concernant le raccordement au réseau d'alimentation en eau,
y compris la pression d'entrée, si elle n'est pas indiquée sur la plaque signalétique;

des informations pertinentes concernant les embouts a utiliser, le danger présenté par la
force de réaction et le couple exercé soudainement sur I'ensemble de pulvérisation lors
de l'utilisation du pistolet;
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les forces de réaction si elles sont supérieures a 20 N;

le fonctionnement des dispositifs de sécurité, par exemple soupapes de sécurité,
interrupteurs de débit, manostats;

pour les machines qui fonctionnent sur batterie, les précautions a prendre pour le
chargement en toute sécurité;

des informations concernant la mise au rebut en toute sécurité des batteries;

si des jantes divisées sont utilisées pour les pneus, des instructions doivent étre données
pour le remplacement sir des pneus;

Le raccordement a l'alimentation électrique doit étre réalisé par un électricien qualifig et
satisfaire a I'lEC 60364-1. Il est vivement recommandé que I'alimentation électrigle|de
cette machine comporte un dispositif a courant différentiel résiduel . 'qui codpe
I'alimentation si le courant de fuite a la terre dépasse 30 mA en 30 ms ou umdispositif |qui

vérifie le circuit de terre.

pour les machines a huile sans commande de sécurité primaire, l'indication suivante,[en
substance:

La machine doit étre surveillée pendant le fonctionnement.

pour les appareils installés a poste fixe destinés a une))utilisation dans un Igcal
indépendant et sec, et pour les appareils de nettoyage a yapeur destinés a une utilisafjion
a l'intérieur uniquement, l'indication suivante, en substantce:

Ne pas éclabousser ou lessiver.

ir les machines destinées a étre raccordées auséseau d'alimentation en eau potable, |les
ructions doivent fournir les informations suivantes; si cela est applicable:

des informations pertinentes pour le raccordement correct au réseau d'alimentation|en
eau potable;
la longueur et la qualité nécessaires_du-flexible d'alimentation en eau;

les mesures nécessaires pour ldasgonversion du raccordement d'une alimentation a pdrtir
du réseau d'alimentation en eau’potable vers une alimentation a partir d'autres sourges
d'eau.

ir les machines qui nessent pas destinées a étre raccordées au réseau d'alimentation|en

[

des informations pertinentes pour le raccordement correct a I'alimentation en eau;
des informations pertinentes concernant I'opération d'aspiration;

la longueur_et la qualité nécessaire du flexible d'alimentation en eau;

les mesures nécessaires pour la conversion du raccordement d'une alimentation a pdrtir

d'autres sources d'eau vers une alimentation a partir du réseau d'alimentation en ¢au
pétable.

2.9 Ajouter le texte suivant apres le deuxieme alinéa:

A la place d'une version papier, un format électronique peut étre utilisé si les conditions
suivantes sont respectées:

les instructions de déballage, d'installation et d'accés a I'ensemble des instructions de
sécurité sur un dispositif de lecture approprié doivent étre fournies sur papier ou inscrites
sur la machine,

le dispositif de lecture approprié doit étre fourni avec la machine ou étre nécessaire pour
faire fonctionner la machine, et

le contenu des instructions électroniques doit étre fourni avec la machine.
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Pour I'utilisation fonctionnelle non relative a la sécurité, le manuel d'utilisation peut étre fourni

au

pa

format électronique:

sur un affichage électronique adapté intégré a I'appareil, ou
sur un dispositif électronique distinct fourni avec I'appareil, ou

r le biais d'un lien vers un site web, ou il peut étre consulté et/ou téléchargé.

7.12.101 Les instructions doivent inclure des mises en garde sur les fagons dont la machine
ne doit pas étre utilisée, et qui sont susceptibles de se produire selon I'expérience du

ga

fabwwwwmw
de suivantes:

MISE EN GARDE Cette machine a été congue pour étre utilisée avec l'agent nettoy
fourni ou recommandé par le fabricant. L'utilisation d'aufres age
nettoyants ou produits chimiques peut compromettre la,'sécurité dg
machine.

aérosols peuvent se former. L'inhalation ,daérosols peut §
dangereuse pour la santé.

utilisation. Le jet ne doit pas étre dirigé vers des personnes,
équipements électriques sous tension’ou/la machine elle-méme.

MISE EN GARDE Ne pas utiliser la machine a portée de personnes a moins qu'e
portent des vétements de protegtion.

MISE EN GARDE Ne pas diriger le jet sur vouss-méme ou d'autres personnes dans le
de nettoyer vos vétements ou vos chaussures.

MISE EN GARDE Risque d'explosion — Né'pas pulvériser de liquides inflammables.

utilisés par des enfants ou par du personnel non formé.

MISE EN GARDE Les flexibles \aute pression, les raccords et les couplages s
importants pour la sécurité de la machine. Utiliser uniguement
flexibles, raccords et couplages recommandés par le fabricant.

MISE EN GARDE Pour.assurer la sécurité de la machine, utiliser uniquement des pié

fabricant.

MISE EN GARDE Y\L'eau qui s'écoule par les dispositifs antiretour est considérée com
non potable.

Une mise~en garde qui précise que la machine doit étre déconnectée de sa sou
'alimentation durant le nettoyage ou l'entretien et lors du remplacement de piéces ou
a conyersion de la machine pour une autre fonction:

qui fonctionnent sur secteur;

MISE EN GARDE Les jets a haute pression peuvent étre dangereux en cas de mauv:lise

en

Aant
nts
la

MISE EN GARDE Lors de l'utilisation d'appareils de nettoyage a_haute pression, des

tre

es

les

but

MISE EN GARDE Les appareils de nettoyage a haute pression ne doivent pas §tre

pnt
les

Ces

de rechange d'origine fournies par le fabricant ou approuvées paj le

me

fce
de

o/, en retirant la fiche de prise de courant du socle de prise de courant pour les machiTes

e pour les machines qui fonctionnent sur batterie, en déconnectant de maniére sécurisée
au moins la borne positive ou la borne négative de la batterie ou en utilisant une
méthode équivalente (appareil de déconnexion; pour les machines qui ne sont pas a

TBTS, les deux bornes doivent étre déconnectées);

e en enlevant la clé de contact et en déconnectant la batterie pour les machines
fonctionnent sur moteur a combustion interne.

NOTE 1 Lorsqu'il n'existe aucune clé de contact ni aucune batterie, la déconnexion peut étre effectuée par
moyens équivalents.

qui

des

MISE EN GARDE Ne pas utiliser la machine si le cable d'alimentation ou des parties

importantes de la machine sont endommagés, par exemple
dispositifs de sécurité, les flexibles haute pression, le pistolet.

les
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— MISE EN GARDE Les rallonges électriques inadaptées peuvent étre dangereuses. Si une
rallonge électrique est utilisée, elle doit étre adaptée a une utilisation a
I'extérieur, et le raccordement doit maintenu au sec et a distance du
sol. Pour cela, il est recommandé d'utiliser un enrouleur de cable qui
maintient la prise a au moins 60 mm du sol.

NOTE 2 Les rallonges électriques sont également appelées cables d’extension.

MISE EN GARDE Ne pas utiliser les machines qui fonctionnent sur moteur a combustion
a l'intérieur, sauf si une ventilation adéquate est évaluée par une
personne compétente ou par un organisme responsable du travail.

- I[SE EN GARDE S'assurer que Ies gaz d echappement ne sont pas emis a proximiie ges
entrées d'air.

— MISE EN GARDE Pour les machines chauffées au gaz ou a I'huile, il est important
d'assurer une ventilation adéquate et de veiller a ce que les gaz soient
correctement évacués.

— MISE EN GARDE Toujours désactiver l'interrupteur d'isolement du sréseau lorsque| la
machine est laissée sans surveillance.

Leg instructions applicables aux machines dans lesquelles du combustible gazeux ou ligquide
est| utilisé doivent également comprendre la spécification du combustible adéquat et, |en
sulpstance, la mise en garde suivante:

— MISE EN GARDE Des combustibles inadéquats ne doivent pas étre utilisés, car]|ils
peuvent s'avérer dangereux.

Les instructions applicables aux machines qui comportent un flexible conducteur et [qui
fonictionnent sous une tension autre que la trés’ basse tension de sécurité doivent
également comprendre, en substance, la mise eh.garde suivante:

— MISE EN GARDE Ce flexible comportecdes raccordements électriques: ne pas I'utiliser
pour recueillir dexleau et ne pas l'immerger dans l'eau pour| le
nettoyage.

Leg instructions pour les machines ‘qui ne sont pas destinées a un usage commercial doivent
comporter, en substance, la miseen garde suivante:

— MISE EN GARDE Selon'application, des buses avec écran peuvent étre utilisées ppur
les “Jappareils de nettoyage a haute pression, réduispnt
considérablement les émissions d'aérosols aqueux. Cependant, toufes
les applications n'autorisent pas l'utilisation d'un tel dispositif. Si |les
buses avec écran ne sont pas applicables pour la protection contre |les
aérosols, un masque respiratoire de classe FFP 2 ou équivalent pgeut
étre nécessaire, en fonction de I'environnement de nettoyage.

Leg instructions pour les machines destinées a un usage commercial doivent comporter,|en
subystance, la mise en garde suivante:

— MISE EN GARDE L'employeur doit procéder a une appréciation du risque afin de spécifier
les mesures de protection necessaires concernant les aerosols, en
fonction de la surface a nettoyer et de son environnement. Les
masques respiratoires de classe FFP 2, équivalents ou de classe
supérieure conviennent pour la protection contre les aérosols aqueux.

7.12.102 Informations relatives au bruit

NOTE Les instructions peuvent inclure des informations relatives aux émissions de bruit aérien, indiquées au
CC.2.7.

7.12.103 Informations relatives aux vibrations

NOTE Les instructions peuvent comprendre des informations relatives aux émissions de vibrations, indiquées a
I'Article DD.2.
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7.1

3 Addition:

Les termes "Instructions d'origine" doivent figurer dans la ou les langues vérifiées par le

fab

7.1

La

La

ricant.
4 Addition:

hauteur du symbole IEC 60417-5935 (2012-09) doit étre d'au moins 15 mm.

Protection contre I'accés aux parties actives

L'article de la Partie 1 est applicable avec les exceptions suivantes.

8.1

Leg

8.1

Re

Addition:
agents de nettoyage a base d'eau sont considérés comme conducteurs.
.1 Modification:

mplacer, au deuxiéme alinéa, "masse" par "ToM".

Ajduter le texte suivant apres le sixieme alinéa:

NO
des

9

[E Les appareils a usage commercial conformes ‘@\la présente norme ne sont pas considérés comme é
inés a étre installés dans une zone ouverte au public.

Démarrage des appareils a moteur

L'article de la Partie 1 est remplacé par le texte suivant:

Il me doit étre possible de~démarrer la machine que par l'actionnement volontaire d
bositif de commande prévu a cet effet. La méme exigence s'applique au redémarrage d¢ la

dis

magchine aprés un arrétyquelle qu'en soit la cause.

La

10

Ll

Q

10.
de

vérification est\effectuée par examen et par essai.

Puissance et courant

ant

‘'un

rticle de la Partie 1 est applicable avec I'exception suivante.

101 En conditions de fonctionnement normal, la pression ne doit pas s'écarter de plus

+ 10 % de la pression assignée.

La vérification est effectuée par mesurage. Au cours du mesurage, I'échangeur de chaleur, le
cas échéant, est réglé a la température de l'eau la plus élevée en mode de nettoyage a haute
pression.

NOTE Les crétes de pression, détectées par un manomeétre a taux d'échantillonnage élevé, sont moyennées pour
déterminer la pression.
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11 Echauffements

L'article de la Partie 1 est applicable avec les exceptions suivantes.

11.4 Modification:

Remplacer "appareils chauffants” par "appareils chauffants électriques”.

11.7 Addition:

Les machines sont mises en fonctionnement jusqu'a I'établissement des conditions de régime.

118 Addition au Tableau 3, a la fin de la note de bas de tableau a:

Les|moteurs hermétiquement clos sont considérés comme étanches.

11101 La température maximale des gaz d'évacuation ne doit pas dépasser 400 °C.

La|quantité de fumée contenue dans les gaz d'évacuation ne doit pas-dépasser:

— |pour les brlleurs a pulvérisation et a paroi, la quantité qui’ correspond a un indice|de
noircissement de Shell-Bacharach N° 2;

— |pour les brileurs a vaporisation, la quantité qui correspond a un indice de noircissemgnt
de Shell-Bacharach N° 2.

La|quantité de monoxyde de carbone (CO) conténue dans les gaz d'évacuation ne doit pas
dépasser 0,04 % (volume) en I'absence d'air et &sec.

La|vérification est effectuée par mesuragée(dans les conditions spécifiées du 11.2 au 11.7,|en
tenant compte de ce qui suit:

Leg observations d'essai exigées sont enregistrées pour toute puissance d'entrée de| la
magchine. Apres 15 min de fohctionnement, des échantillons de gaz d'évacuation spnt
prélevés en un point situé_entre la sortie du tuyau de fumée et la hotte de tirage.|Le
forictionnement est considére' comme stable lorsque trois échantillons consécutifs prélevéls a
15|min d'intervalle présentént des valeurs d'analyse cohérentes.

11102 Les flexibles, lances de pulvérisation et accessoires qui contiennent I'agent
neftoyant doivent'supporter au moins la température assignée.

La|vérification® est effectuée par mesurage dans les conditions spécifiées du 11.2 au 11.7.

11103 ~“Une protection adéquate contre le contact involontaire de ['utilisateur avec Jies
pan,ti.':\c mé’r:\lliqnp: chaudes doit étre assurée_les mayens de Inrntr:r"rinn daivent 8tre

considérés comme une enveloppe extérieure.

La vérification est effectuée par examen et par mesurage dans les conditions spécifiées du
11.2 au 11.7.

11.104 Lorsque du combustible liquide est utilisé, la température du combustible dans le
réservoir ne doit pas dépasser une température inférieure de 10 °C a la température du point
d'éclair, s'il existe une source d'inflammation en contact avec le mélange air/combustible.

La vérification est effectuée par mesurage dans les conditions spécifiées du 11.2 au 11.7.
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12 Charge des batteries a ions métalliques

L'article de la Partie 1 est applicable.

13 Courant de fuite et rigidité diélectrique a la température de régime

L'article de la Partie 1 est applicable.

14 Surtensions-transitoires

L'article de la Partie 1 est applicable.

15| Résistance a I'humidité
L'article de la Partie 1 est applicable avec les exceptions suivantes.
152 Remplacement:

Tolites les machines doivent étre construites de telle fagon gue

— |le débordement de liquides d( aux conditions de fonctionnement normal,
— |le remplissage incluant le remplissage excessif, et

— |le renversement des machines guidées a<{lavmain, des appareils portatifs et ges
machines qui ne sont pas stables

n'impactent pas leur isolation électrique.

Leg réservoirs prévus pour les liquidesssuivants sont exclus des essais:

— [huile hydraulique;
— |liquide de refroidissement;
— |carburant (diesel, essence, GPL).

La |vérification est effectuée par I'essai suivant.

La|machine estplacée sur un support incliné a un angle de 10° par rapport a I'horizontale| le
réservoir de diquide, le cas échéant, étant rempli a la moitié du niveau indiqué dans |les
insfructions~Une machine est considérée comme n'étant pas stable si elle se renvefse
lor$qu'unexforce de 180 N est appliquée au sommet de la machine, dans la direcfion
hottizaontale la plus défavorable.

Les machines équipées d'une fixation du type X, a l'exception de celles qui ont un cable
spécialement préparé, sont équipées d'un céble souple du type le plus léger admis et de la
section la plus petite spécifiée dans le Tableau 11.

Les machines guidées a la main, les appareils portatifs et les machines qui ne sont pas
stables sont ensuite inclinés, avec les réservoirs de la cabine de flottaison entierement
remplis, le cas échéant, avec le détergent le plus conducteur dans le réservoir de détergent,
le cas échéant, et avec le couvercle en place, a partir de la position normale d'utilisation la
plus défavorable, puis laissés dans cette position pendant 5 min, sauf si la machine revient
automatiquement a sa position normale d'utilisation.

Les réservoirs de liquide qui sont remplis a la main sont completement remplis d'une solution
saline d'eau qui contient approximativement 1 % de NaCl et 0,6 % d'agent de rincage, une
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quantité supplémentaire de cette solution égale a 15 % de la capacité du réservoir ou 0,25 |,
suivant la valeur la plus élevée, est alors versée régulierement en 1 min.

Tout agent de ringage non ionique disponible dans le commerce peut étre utilisé, mais en cas
de doute concernant les résultats d'essai, I'agent de ringage doit présenter les propriétés
Suivantes:

— viscosité, 17 mPa s;

- pH, 2,2 (1 % dans l'eau)

— et sa composition doit comprendre les substances suivantes

—| Plurafac ® LF 2211 15,0 % par masse

—| Cumeéne sulfonate (solution a 40 %) 11,5 % par masse

—| Acide citrique (anhydre) 3,0 % par masse

— | Eau désionisée 70,5 % par massé
Les appareils portatifs et les machines qui ne sont pas stables sont enslite renversés, ayec
les| réservoirs de la cabine de flottaison entierement remplis, le cas échéant, avec| le
défergent le plus conducteur dans le réservoir de détergent, le €as échéant, et aved le
coyvercle en place, a partir de la position normale d'utilisation“ta’ plus défavorable, fuis
laigsés dans cette position pendant 5 min, sauf si la machine revient automatiquement a| sa
position normale d'utilisation.

Les tétes de nettoyage motorisées sont placées dansiun bac dont la base est de nivg¢au
avec la surface de support de la machine. Le bac &st"rempli de solution d'essai jusqu'a
5 mm au-dessus de sa base, ce niveau étant mainténu tout au long de l'essai. La machine,
incluant la téte de nettoyage motorisée, est mise en fonctionnement jusqu'a ce que $on
réservoir de liquide soit totalement plein, puis pendant 5 min supplémentaires.

Apkes chacun de ces essais, la machine doit satisfaire a I'essai de rigidité diélectrique dérit
au|16.3.

Il ne doit pas y avoir de trace de liquide sur I'isolation qui réduise les distances dans I'airjou
les|lignes de fuite au-dessous, des valeurs spécifiées a I'Article 29.

153 Modification:
L'humidité relative doit-étre de (93 £ 6) %.

15/101 Les tétes de nettoyage motorisées doivent résister aux liquides qui peuvent vénir
en contact avec elles en usage normal.

L'epsailsuivant n'est pas applicable aux tétes de nettoyage motorisées de construction|de
cla|sse i1l et dont la tension de service ne dépasse pas 24 V.

La vérification est effectuée par les quatre essais suivants.

La téte de nettoyage motorisée est soumise a un essai de chocs décrit dans
I'EC 60068-2-75, la valeur de I'impact étant de 2 J. La téte de nettoyage motorisée est fixée
sur un support rigide et trois coups sont appliqués a chaque point de [l'enveloppe
potentiellement faible.

1 Plurafac ® LF 221 est I'appellation commerciale d'un produit distribué par BASF. Cette information est donnée
a l'intention des utilisateurs du présent document et ne signifie nullement que I'lEC approuve I'’emploi du
produit ainsi désigné.
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Elle est ensuite soumise a l'essai de chute libre, méthode 1, de I'lEC 60068-2-31. Elle est
lachée 4 000 fois d'une hauteur de 100 mm sur une plaque d'acier d'une épaisseur d'au moins
15 mm. Elle est lachée:

— 1000 fois sur son cété droit;

— 1000 fois sur son cété gauche;

— 1000 fois sur sa face avant;

— 1000 fois sur sa surface de nettoyage.

14)2.4, tel que modifié par I'lEC 60529:1989/AMD2:2013, a I'aide de la solution d'essai.

La|téte de nettoyage motorisée doit étre mise en fonctionnement dans un récipient a fond
plaf rempli d'une solution saline d'eau qui contient environ 1 % de NaCl, del,maniére a
majntenir une profondeur de 3,0 mm d'eau. Le récipient doit étre d'une tailleCsuffisante ppur
qué la téte de nettoyage motorisée s'y déplace librement; celle-ci doit fonctionner avec|ou
sans raccordement a l'appareil de nettoyage a haute pression pendant_15\min, selon le das.
La|téte de nettoyage motorisée doit alors satisfaire a I'essai de rigidité, diélectrique décriflau
163, la tension étant appliquée entre les parties actives et la solution’'d'essai. Il ne doit pas
y avoir de trace de solution saline sur l'isolation qui réduise les distances dans I'air ou |les
lighes de fuite au-dessous des valeurs spécifiées a I'Article 29.

16| Courant de fuite et rigidité diélectrique
L'article de la Partie 1 est applicable avec I'exception suivante.

163 Addition:

Les flexibles conducteurs, a l'exceptionr.de leurs connexions électriques, sont immergés
pemdant 1 h dans solution saline d'eaulqui contient environ 1 % de NaCl, a une température
de|20 °C + 5 °C. Alors que le flexible est encore immergé, une tension de 2 000V [est
appliquée pendant 5 min entre chaque conducteur et tous les autres conducteurs raccorglés
engsemble. Une tension de 3 000 V est ensuite appliquée pendant 1 min entre tous |les
conducteurs et la solution saline.

17| Protection contre la surcharge des transformateurs et des circuits associés

L'article de la Partie 1 est applicable.

18| Endurance

LI

Q

[ticle de la Partie 1 est applicable avec les exceptions suivantes.

18.101 L'isolation, les contacts et les connexions ne doivent pas étre endommagés et ne
doivent pas se desserrer sous l'effet des échauffements, vibrations, etc.

Pour les appareils a moteur, la vérification est effectuée par les essais décrits au 18.102 et
18.106, et par les essais supplémentaires décrits du 18.103 au 18.105, selon le cas.

Au cours des essais décrits au 8.102 et 18.103, les dispositifs de protection contre les
surcharges et les soupapes de sécurité ne doivent pas fonctionner.

18.102 La machine est mise en fonctionnement dans les conditions de fonctionnement
normal et a la tension assignée pendant 96 h, moins la durée d'exécution nécessaire pour
les essais des Articles 11 et 13.
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La machine est mise en fonctionnement en continu, ou pendant un nombre correspondant de
périodes, chaque période étant d'au moins 8 h.

La

Si

L'e

durée de fonctionnement spécifiée est la durée d'exécution réelle.

la machine comporte plusieurs moteurs, les durées de fonctionnement spécifiées
s'appliquent a chaque moteur séparément.

ssai doit étre réalisé avec un agent nettoyant qui n'a pas été chauffé.

To

18,
no

ites les tuyauteries flexibles sont enroulées sur du béton lors de cet essai.

103 Les machines sont mises en marche dans les conditions de fonctionnem

égale a 0,85 fois la tension assignée, la durée de chaque période d'alimehtation étant

mo
inf4

Un
d'a

18,
dé

fon
fon

Si
l'eq

ins égale a dix fois la durée nécessaire a partir du démarrage a pleing'vitesse, mais |
brieure a 10 s.

intervalle suffisant pour empécher la surchauffe et au moins égal a trois fois la péric
imentation est introduit apres chaque période d'exécution.

104 Les machines équipées d'un interrupteur centfifuge ou autre interrupteur
narrage automatique sont mises en marche 10 Q00 fois dans les conditions
ctionnement normal et a une tension égale a 0,9 fois la tension assignée, le cycle
ctionnement étant celui spécifié au 18.103.

'‘échauffement d'une partie de la machine, dépasse I'échauffement déterminé au cours
sai décrit au 11.8, un refroidissement forcé ou des périodes de repos peuvent é

appliqués, ces dernieres étant exclues.dé’ la durée de fonctionnement spécifiée. Si

ref
red

18
do

La

La
cha
cel

18,
I'A

roidissement forcé est appliqué, il ne doit pas altérer le flux d'air de la machine
istribuer les dépodts de carbone.

1105 Les machines équipées de coupe-circuits thermiques a réarmement automatic

vent fonctionner de manieréfiable en conditions de surtension.

vérification est effectuée par I'essai suivant.

rge telle que.le“coupe-circuit thermique est activé en quelques minutes, jusqu'a ce
Li-ci ait effectué 200 cycles de fonctionnement.

106 Apres les essais du 18.102 au 18.105, la machine doit satisfaire aux essais
ticle~16.

rmal, 50 fois a une tension égale a 1,1 fois la tension assignée et 50 foisca une tens

machine est aliméntée a une tension égale a 1,1 fois la tension assignée, sous ﬂ;ne

de

de
de
de

de
tre
un

ni

jue

ue

de

Les connexions, poignées, protecteurs, protections pour brosses et autres accessoires ou
composants ne doivent pas s'étre desserrés, et il ne doit pas y avoir de détérioration qui
compromette la sécurité en usage normal.

19

L'a

19.

Fonctionnement anormal
rticle de la Partie 1 est applicable avec les exceptions suivantes.

1 Addition:
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L'essai décrit au 19.7 n'est pas applicable au moteur de pompe des machines triphasées. Les
machines équipées de socles femelles de connecteurs conformes aux feuilles de norme de
I''EC 60320-3 et de socles des prises de courant sont soumises a l'essai décrit au 19.104.

19.5 Modification:

Au quatrieme alinéa, supprimer le texte suivant: "utilisés dans un systeme équipé de fiches
polarisées destinées a étre raccordées a des socles de prise de courant polarisés”

19.7 Addition:

Les tétes de nettoyage motorisées sont soumises a l'essai avec la brosse rotative.oy le
dispositif similaire bloqué pendant 30 s.

19.011.2 Addition:

Les contacteurs qui satisfont aux exigences de la norme IEC appropriée he doivent pas étre
sbranchés ni court-circuités, a condition que la norme appropriée couvre les conditions |qui
se |produisent dans la machine. Cependant, le blocage en position) "marche" des contdcts
primcipaux d'un contacteur destiné a mettre en fonctionnement~ou arréter les éléments
électriques chauffants en usage normal est considéré comme unre condition de défaut, spus
réserve que la machine ne possede pas au moins deux systémes de contacts raccordés|en
séinie. Cette condition est remplie, par exemple, epinstallant deux contacteurs |qui
fonctionnent indépendamment l'un de [l'autre ou en (nstallant un contacteur avec d¢ux
armatures indépendantes qui agissent sur deux.‘ensembles indépendants de contdcts
primcipaux.

19101 Pour les machines a huile et les ‘machines a gaz avec ventilateur, ce qui s$uit
s'applique.

Lofsque l'alimentation en air de combustion d'une machine avec un tirage assisté par
ventilateur est partiellement ou tgtalement bloquée, soit la machine doit continuenq a
fonictionner en toute sécurité, soit('alimentation en combustible doit étre coupée.

La|vérification est effectuée stivant 11.101 dans les conditions d'essai spécifiées au 19.10(1.1
et 19.101.2.

19101.1 Le tuyad_d'échappement est bloqué a l'aide d'une plaque métallique plate |de
surfface suffisante-pour couvrir l'intégralité de l'ouverture. Elle est placée de la fagon la plus
défavorable au=dessus du tuyau.

19/101.2.>[a machine étant en conditions de fonctionnement normal, I'entrée d'air|de
combustion est restreinte. L'entrée d'air de I'ensemble brileur est bloquée a l'aide d'gne
seilviette éponge de dimensions adéquates, introduite avec une force qui ne dépasse pas 1TN.

19.102 Pour les machines a gaz atmosphériques, ce qui suit s'applique.

19.102.1 La sortie de la hotte de tirage étant bloquée, la concentration en monoxyde de
carbone dans un échantillon exempt d'air des gaz d'évacuation ne doit pas dépasser 0,04 %.

La vérification est effectuée par examen et par I'essai suivant.

La machine est soumise a l'essai dans une atmosphére avec une alimentation normale en
oxygene. La machine est mise en fonctionnement pendant au moins 15 min & la pression
d'essai normale. La sortie de la hotte de tirage est ensuite bloquée et un échantillon des gaz
d'évacuation est obtenu et analysé.
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La quantité de monoxyde de CO contenue dans les gaz d'évacuation ne doit pas dépasser
0,04 % (volume) en I'absence d'air et a sec.

19.102.2 Des pressions de tirage descendant totales comprises entre 0 Pa et 13 Pa
imposées a la sortie de la hotte de tirage ne doivent pas éteindre les flammes du brdleur
principal ni provoquer le retour, I'élévation, le flottement ou la combustion de celles-ci a
I'extérieur de la machine, ni produire une concentration en monoxyde de carbone dans un
échantillon exempt d'air des gaz d'évacuation supérieure a 0,04 %.

La vérification est effectuée par examen et par I'essai suivant.

La|machine est soumise a l'essai dans une atmosphére avec une alimentation normale|en
oxygene. La machine est mise en fonctionnement pendant au moins 15 min & |a“pressjon
d'essai normale. Une section droite du tuyau de fumée, d'un diamétre approprié et d'line
longueur au moins égale a dix diamétres de tuyau, est fixée directement a la sotie’ de la hatte
de |tirage et raccordée a la sortie d'une soufflerie. La pression de tirage totale est mesufée
avec une résolution de 1 Pa dans une section droite du tuyau de fumée,”en’un point situg a
midichemin entre ses extrémités, de sorte que la téte de mesure coincide avec l'axe du tuyau
de [fumée.

Letirage dans le tuyau de fumée varie de la pression totale minimale a la valeur spécifiée| et
I'effet est consigné. Un échantillon des gaz d'évacuation est obtenu et analysé.

La|quantité de monoxyde de CO contenue dans les gaz d'évacuation ne doit pas dépasfser
0,04 % (volume) en I'absence d'air et a sec.

19.,102.3 Les tirages descendants imposés comme indiqué au brdleur principal ne doivent
pag éteindre les flammes des bridleurs veilleuses'ni provoquer leur retour lorsque ceux-ci spnt
utiljsés indépendamment du braleur principabou des brileurs principaux.

La |construction d'une machine équipéerd'un braleur a air soufflé ou qui fonctionne sous|un
tirgge forcé ou induit doit étre tellengue ses performances ne soient pas altérées par |les
tirdges de la cheminée ou par I'arrét de celle-ci.

La|sortie du tuyau de fumée.ou la sortie du dispositif de déviation de tirage, le cas échéant,
étant bloquée a un degré_inférieur ou égal a la fermeture compléte, la concentration|en
m;lwoxyde de carboneydans un échantillon exempt d'air des gaz d'évacuation ne doit pas
dépasser 0,04 %.

La|vérification est effectuée par examen et par I'essai suivant.

La|machine—est soumise a l'essai dans une atmosphére avec une alimentation normale|en
oxygene.

La machine est mise en fonctionnement pendant au moins 15 min _a la pression dessai
normale. Lorsque la machine comporte une commande qui coupe automatiquement
I'alimentation principale en gaz en conditions de tuyau de fumée bloqué, la surface de la
sortie du tuyau est progressivement réduite jusqu'au point le plus faible auquel la commande
reste en position ouverte. Un échantillon des gaz d'évacuation est ensuite prélevé et analysé.

En cas de creux, le gaz brut ne doit pas étre forcé dans la chambre de combustion a la
réouverture de la sortie du tuyau.

La quantité de monoxyde de CO contenue dans les gaz d'évacuation ne doit pas dépasser
0,04 % (volume) en I'absence d'air et a sec.
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19.102.4 Des pressions de tirage descendant totales comprises entre 0 Pa et 13 Pa
imposées a la sortie du tuyau de fumée ou la sortie du dispositif de déviation de tirage, le cas
échéant, ne doivent pas éteindre les flammes du brdleur principal ni provoquer le retour,
I'élévation, le flottement ou la combustion de celles-ci a I'extérieur de la machine, ni produire
une concentration en monoxyde de carbone dans un échantillon exempt d'air des gaz
d'évacuation supérieure a 0,04 %.

La

vérification est effectuée par examen et par I'essai suivant.

La machine est soumise a l'essai dans une atmosphére avec une alimentation normale en
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quantité de monoxyde de CO contenue dans les{gaz d'évacuation ne doit pas dépas|
4 % (volume) en I'absence d'air et a sec.

{103 La machine doit étre capable de «démarrer avec un allumage réussi méme

dition de sous-tension, le cas échéant.
vérification est effectuée par I'essai-Suivant.

machine est alimentée sous 0,75 fois sa tension assignée. Le démarrage de la mach
doit pas engendrer de condition dangereuse.
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bendant, cet essai n'est pas appliqué aux appareils équipés de socles femelles de

connecteurs ou de socles de prises de courant

20

L'a

destinés uniquement a alimenter les accessoires fournis avec la machine,
inaccessibles a Il'utilisateur, ou
fournis avec un dispositif de protection comme spécifié au 22.61.

Stabilité et dangers mécaniques

rticle de la Partie 1 est applicable avec les exceptions suivantes.
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20.1 Remplacement de la premiére phrase par ce qui suit:

Les machines, autres que les appareils installés a poste fixe, les appareils portatifs et les
machines guidées a la main sans position de repos verticale fixe de la poignée, destinées a
étre utilisées sur une surface telle que le sol ou une table, doivent présenter une stabilité
adéquate.

20.2 Ajouter le texte suivant apres le deuxiéme alinéa de la spécification d'essai:

NOTE 101 Les appareils conformes a la présente norme ne sont pas considérés comme étant destinés a étre
instpllés dans une zone ouverte au public.

20[101 Les pompes, tuyaux, flexibles, raccords de tuyau, connecteurs, joints, soupapeq et
aufres composants susceptibles de transporter I'agent nettoyant, directement ou en solutipn,
doivent étre congus pour supporter toute contrainte mécanique, chimique ou thermique qui
peut se produire en usage normal, sous leurs températures de fonctionnement assigng¢es
majimales et dans les conditions de fonctionnement normal.

La|vérification est effectuée par les essais suivants.

nofmalement dilué, ne doivent pas étre endommagés. Les joints-utilisés dans la construcfion
de|la machine ne doivent pas différer des joints non soumis a-'essai lorsqu'ils sont immergé

Leg flexibles, lorsqu'ils sont soumis a l'essai a 45 °C pendant 7-jolirs avec l'agent nettoyant
fes
dans le liquide nettoyant normalement dilué a 45 °C pendant”7 jours puis rincés dans I'eau.

Le |métal utilisé dans la construction des parties dedaymachine soumises a la pression ne doit
pag étre érodé, piqué ou corrodé lorsqu'il est immergé dans le liquide nettoyant normalement
dilgé.

La|surface d'une éprouvette convenable de-métal (par exemple 200 mm x 200 mm x 2 nym)
doit étre enregistrée comme dm? puis.dégraissée dans un solvant tel que I'acétone ol le
tolyene, et pesée a 0,1 mg pres. Cette éprouvette doit étre immergée dans la solution|de
neftoyage a 45 °C pendant 7 jours:\Au terme de cette période, elle doit étre retirée, rin¢ée
dams I'eau, laissée sécher, et lavariation de masse doit étre calculée comme mg/dm?2. llfne
doif y avoir aucun signe de c¢errosion sur I'éprouvette et la variation de masse doit étre
infgrieure ou égale a 40 mg/dm=.

20{102 Les machines équipées de corps de chauffe doivent étre protégées contre| la
surpression qui se_produit du fait de la chaleur appliquée a I'eau ou aux agents nettoyants a
bage d'eau. La machine doit étre équipée de dispositifs de sécurité qui empéchent| la
tenppérature de\'dépasser la température assignée + 20 K, ou le dépassement de| la
prgssion admissible.

La|vérification est effectuée par examen et par mesurage.

20.103 Les machines chauffées au gaz ou a I'huile ne doivent pas provoquer de combustion
non contrélée de combustible gazeux ou liquide. Elles doivent disposer d'une commande de
sécurité primaire, sauf si elles fonctionnent a I'huile, sont mobiles, et sauf en cas de
réallumage au cours du fonctionnement par un dispositif a allumage continu.

La vérification est effectuée par examen.

20.104 La fermeture et I'abaissement involontaires des portes, couvercles, etc. susceptibles
de causer des blessures doivent étre empéchés.

Les roues ou rouleaux destinés au transport des machines de masse supérieure a 20 kg
doivent étre placés ou protégés de maniére a empécher toute blessure aux pieds de
'opérateur.
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