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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

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

FOREWORD

1) Theg IEC (International Electrotechnical Commission) is a worldwide organization fg i S prising
all pational electrotechnical committees (IEC National Committees). The obje e is romote
international co-operation on all questions concerning standardization in the e &lectronic figlds. To
this| end and in addition to other activities, the IEC publishes Internatiopa 2 i pargtion is
entjusted to technical committees; any IEC National Committee intergsted\ j ith may
parficipate in this preparatory work. International, governmental and no ¢ anizati liaising
with the IEC also participate in this preparation. The . 3 ational
Orglanization for Standardization (ISO) in accordance with condition ben the
two|organizations.

2) The formal decisions or agreements of the IEC on technical matter s nearly as possiple, an
intefnational consensus of opinion on the relevant subjects isincg i ormmittee has repres¢ntation
from all interested National Committees.

3) The documents produced have the form of/fecoqam ] i al ¥se and are published in the form
of g¢tandards, technical specifications, i ides and fhey are accepted by the National

Committees in that sense.

4) In grder to promote international unificatiq ittees undertake to apply IEC Interpational
Stapdards transparently to the maximum| exte pOSS Ie in their national and regional standards. Any
divdgrgence between the IEC~Standard and the mational or regional standard shall be|clearly

indifcated in the latter.

5) Theg IEC provides no mprking\procedure_to indi€ate its approval and cannot be rendered responsible [for any
equipment declared to be t confqrmity with s~staridards.

6) Attgntion is drawptq th ibiltt S elements of this International Standard may be the |subject
of patent rights. P S jBle for identifying any or all such patent rights.

Electrjcal motor-gperated clea 'ng ap Ilances for industrial use, of IEC techmcal compmittee
61: Safety of

This peg it and replaces the first edition published in 1995 and its
amendg i

The tgxt of this'stapndard is based on the following documents:

FDIS Report on voting
61J/128/FDIS 61J/133/RVD

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

This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of the fourth edition (2001) 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 publication into the IEC standard: Safety requirements for electric high pressure
cleaners and steam cleaners.
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When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. When this standard states “addition”, “modification” or “replacement”,
the relevant text in Part 1 is to be adapted accordingly.

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

— unless notes are in a new subclause 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;

— tept specifications: in italic type;

— notes: in small roman type.

Words jn bold in the text are defined in Clause 3. When a definition concerns an
associdted noun are also in bold.

hnd the

The cpmmittee has decided that the contents of this publicati d until

2004.]At this date, the publication will be

* regonfirmed;

e withdrawn;

* replaced by a revised edition, or
*+ anpended.

The fgllowing differences exist in the cotntrie

—  Clause 1: Different pressure limitations apply (

— 6.1: Ground fault current inte ! i X ).
— 11|101: The losses of burners axe(subject\to\regiations ifferent
(UBA).

—  20|103: The fuel tank capaci
- 211101, 21.10
—  25|7: Different powe

—  Clause 32: The coR

A bilirng publi€ation may be issued at a later date.
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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.

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

If an @appliance within the scope of this standard also incorporates fun vered
by anpther part 2 of IEC 60335, the relevant part 2 is applied to~ea sepa ly, as
far as| is reasonable. If applicable, the influence of one funcfion ox r taken into
accoulnt.

This gtandard is a product family standard dealing w he 39 [ takes

preceflence over horizontal and generic standards cgvering

An appliance that complies with the te 3 stank red to
comply with the safety principles of the stands ind to
have ¢ther features that impair the levelof saf 5

ptailed

An appliance employing materials or having foxms
in the| requirements of thjs ; 3y bs amingd”and tested according to the infent of
i S I

the rgquirements and, if wbstantially\equivalent, may be considered to comply
with the standard.

9,
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

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

This dlause of Part 1 is replaced by the following.

This Intern
indusfrial a

25 MRa and with an input to the drive for the high pressure p
rated|voltage being not more than 250 V for single-phase

appliances.

It alsq appl
2,5 MPa.

It is a
neces

As fa

it doe
- th
_ p|

NOTE

— for pppliances i
necessary;

aut

NOTE

— applianges\intend
cofrosiyve-or explosive atmosphere (vapour or gas);

ies to industrial and commercial steam 5 than

Ut it is

p ed by
that are encount ) | neral,

may be

ational
brities.

ed/to be used in locations where special conditions prevail, such as the pres¢nce of

_ audiorvideo and similar electronic apparatus UEC Rnﬂﬁfu)'

— appliances for medical purposes (IEC 60601);
—  hand-held motor-operated electric tools (IEC 60745);

—  personal

—  transport

computers and similar equipment (IEC 60950);
able motor-operated electric tools (IEC 61029);

—  steam cleaners for household use only (IEC 60335-2-54).
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2 Normative references
This clause of Part 1 is applicable except as follows.

Addition:

IEC 60364-1, Electrical installations of buildings — Part 1. Fundamental principles,

assessment of general characteristics, definitions

IEC 61558-2-3, Safety of power transformers, power supply units and similar — Part 2-3:

Particular requirements for ignition transformers for gas and oil burners

3 Definitions
This dlause of Part 1 is applicable except as follows.

3.1.9 | Replacement:

normal operation
operatgion of the appliance under the following conditions

The appliance is supplied at rated volt
with the nozzle and hose specified b
in a glean operating condition and the
water|heater, if fitted, is operated at mga

3.101
unloalder valve

presslire operated valye
the excess fluid to the
presslyire when i tle

3.102
safety valve
presslire operated
value [ returns the~exceSs flu steam to the inlet system or into the atmosphere

3.103
rated [pressure

maxinmpum pressure aly the pump or at the steam cleaner assigned to the appliance |

manufacturer

low and rated pr
¢ all strainers and filt

ssure
rs are
to the rated pressur

the pump or steam cleaner pressure exceeds the

. The

eturns
duced

breset

by the

3.104
permissible pressure

limiting pressure up to which an appliance and/or parts of the appliance can be operated

without impairing its integrity

3.105
rated flow
flow at rated pressure at the nozzle assigned to the appliance by the manufacturer

3.106
water heater

means of heating water or cleaning agent by electricity, gas, liquid fuel or heat exchanger
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cleaning agent

water

3.108

with or without the addition of a soluble or miscible chemical

pressure switch
device which, in response to varying fluid pressure, provides a controlling function at a pre-set

value

3.109

flow switch

devicq
pre-sd

3.110

primary safety control

contrqgl device that responds directly to flame properties sensing
event|of ignition failure or unintentional flame extinguishment, cs
NOTE | Primary safety controls are also known as flame failure device
3.111

trigggr gun

devicg that shuts off the supply of fluid thro

operating position

3.112

continuous ignition

ignitiof
in ser

3.113
rated

3.114

pencil j

nozzle
nozzle

3.115

water|j

high-d

temperat
maxinpum tempe

n by an energy source that is contin
ice, whether the bu i

od, parallel water jet; also called needle jet nozzle, sg

ressure pipescléaning device, consisting of a nozzle at the end of a high-pressure

and, in

in its

ner is

lid jet

hose

4 G

This c

lleldi lequilelllelli

lause of Part 1 is applicable.

5 General conditions for the tests

This ¢

lause of Part 1 is applicable except as follows.

5.1 Addition:

The burner is operated at rated power. Appliances intended for operation at more than one
rated power are additionally tested at the most disadvantageous power.
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The burner-air adjustment, where provided, is regulated to establish the air/fuel ratio to
produce the combustion characteristics recommended in the user instructions. The
combustion characteristics may be specified by the appearance of the flame, the percentage
of carbon dioxide (CQOy) in the flue gases, or by other characteristics.

On appliances designed for use with a flue pipe, a section of flue pipe is attached to the
appliance. Flue gas determinations are taken in this flue pipe.

The draught is adjusted to that recommended in the instructions for use.

6 Classification
This dlause of Part 1 is applicable except as follows.

6.1 Replacement:

Qn against electric
ganers and high

Applignces shall be class I, class Il or class lll with respeg
shock] However, hand-held appliances and hand-held pa
presslire cleaners shall be class Il or class lll.

Compfiance is checked by inspection and by the

offctio 3

Table 101[\D re of&t ction agdinhst harmful ingress of water

6.2 [Replacement:

The appliances shall have a degree of pr
to Tahle 101:

harmful ingress of water accprding

\> Protection class Protection degree

(electric shock) (IEC 60529)

%
/\/—

4Qr ihiqor\sie o\g/\ 1-11-111 IP X3
Yornutdovgusen 111111 IP X5

1] IPX7
%n -held_parts
1 IP X3

Steam [cleaners

N

)

\ \Fraqd-r}ld appliances -1 IP X7

High pressure 6\ .
cleanets her types of appliances I-11-111 IP X5
\Hand-held parts -1 IP X7

However, fixed appliances that are specified for installation in an independent 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.

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

7.1 Addition:

— rated pressure in Pascal,;

— permissible pressure in Pascal;
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— maximum rated flow in litre per minute;

— maximum rated temperature where this is above 50 °C;

— Se

rial number;

— year of production. The year of production may be indicated by the last two digits of the
year;

— maximum inlet water pressure in Pascal if not given in the instruction manual;

— maximum power of the water heater in kW.

NOTE 101 For electric heaters the input power is specified.

For gz

s-fired aor oil-fired heaters the nnfpuf power is Qpnhifind

A yell
with F

All pre

manuf

The tfi

mega
manuf

NOTE

When
rise of

w

or dis

The h

bw label with black lines showing the substance of the warning s
igure 101 shall be permanently fixed to the appliance.

bight of the fefte

Addition:

If synl]']bol No. 5041 of IEC 60417-1 is marked on the appliance, its meaning sh

explained

The instructions shall contain the substance of the following.

dance

nd the
pf the

ire in

rature

e the

all be

— The electric supply connection shall be made by a qualified electrician and comply with
IEC 60364-1.

NOTE 101 It is recommended that the electric supply to this appliance should include either a residual
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.

current

— WARNING: This appliance has been designed for use with the cleaning agent supplied
or recommended by the manufacturer. The use of other cleaning agents or

chemicals may adversely affect the safety of the appliance.

—  WARNING: Do not use the appliance within range of persons unless they wear prot

clothing.

ective
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WARNING: High pressure jets can be dangerous if subject to misuse. The jet must not be
directed at persons, live electrical equipment or the appliance itself.

Do not direct the jet against yourself or others in order to clean clothes or foot-wear.
Disconnect from the electrical power supply before carrying out user maintenance.
High pressure cleaners shall not be used by children or untrained personnel.

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

WARNING: High pressure hoses, fittings and couplings are important for the safety of the
appliance. Use only hoses, fittings and couplings recommended by the
manufacturer

D¢ not use the appliance if a supply cord or important parts of
dgmaged, e.g. safety devices, high pressure hoses, trigger gun.

appliande are

If an extension cord is used, the plug and socket must be of wa
WKARNING: Inadequate extension cords can be dangerous.

Where gas or liquid fuel are used the specification of the\corre s owing
warning:

- WARNING: Incorrect fuels shall not be used-as-they W prove~hazardous.

Fqr oil fired appliances without a primary safety/con

The intended use of the appliance

Fqr gas or oil-heated appliances it is\impgrta i make
sure that the flue gases are proper

Adequate information ahout the stattin

Fgr fixed appliances_ints i steam
i owing
nqtice:

Adequate info ‘

e and
the sudden torg
The kickback Yorce L iven in the manual if they exceed 20 N.
The fungtioning oty devices, e.g. safety valves, flow switches, presssure

Where provision”is made for remote signalling, reference must be made to the |wiring
ingtallation requirements of the country.

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

Instructions for use for water jetters (if applicable) shall be given, such as “Insert hose to red
mark before turning on the appliance”.

8

Protection against access to live parts

This clause of Part 1 is applicable except as follows.

8.1

Addition:

NOTE 101 Water and water-borne cleaning agents are considered as being conductive.
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8.1.4 Addition:

Isolated battery systems of 18 to 24 cells of either acid or alkaline electrochemistry, including
gel batteries, shall be regarded as class lll provided that

— the maximum voltage per cell on charge does not exceed 2,7 V;

there are no earthed parts;

conductive parts cannot fall on to and thereby bridge live parts of opposite polarity.

9 Starting of motor-operated appliances

This dlause of Part 1 is not applicable.

10 Plower input and current
This dlause of Part 1 is applicable except as follows.

10.101

i rated
pressjure, and the permissible pressure shall not bg exceed

NOTE

Comp
11 Heating
This dlause of Part 1 is afp
11.4 |Modification:
Replace "Heatin ic heating appliances".
11.7 |Addition:
Applid
11.10

The r
15 mi
and the—draug
taken at 15 min intervals show consistent analysis values.

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 air-free and dry basis.

Compliance is checked by measurements under the conditions specified in 11.2 to 11.7.

11.102 Hoses, spray lances and fittings containing the cleaning agent shall not exceed the
rated temperature.
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Compliance is checked by measurement under the conditions specified in 11.2 to 11.7.

11.103 The temperature rise of external enclosures that form part of exhausts or ducts from
a combustion chamber and the temperature rise of flue gases have no limit.

Adequate protection against unintentional contact with hot metal parts by the user shall be
ensured.

The temperature rise of the protection means shall not exceed 60 K.

Compliance is checked by inspection and by measurement under the conditions specified in
11.2tp 11.7.

11.104 Where liquid fuel is used the temperature of the fuel i
maximum of 10 °C below the flash-point temperature, if there is a
with the air/fuel mixture.

Compfiance is checked by measurement under the conditig

12 Void

13 Leakage current and electri en

This dlause of Part 1 is applicable.

14 Transient overvolt

This dlause of Part 1 i$

15 Moisture re;

This dlause of Pa is'a g cept as follows.
15.2 |Replace

Applignces ucted so that spillage of liquid due to normal operation, oveffilling
or overturning stable appliances and hand-held appliances does not affec{ their
electrical insulation

NOTE 101.YAn appliance is considered to be unstable if it overturns when a force of 180 N is applied to th¢ top of
the appliance in the most unfavourable horizontal direction. The appliance is placed on a support inclined at an
angle of 10° to the horizontal, the liquid container being filled to half the level indicated in the instructions for use.

Compliance is checked by the following test.

Appliances with type X attachment, except those having a specially prepared cord, are fitted
with the lightest permissible type of flexible cord of the smallest cross-sectional area specified
in Table 11.

Appliances incorporating an appliance inlet are tested with or without an appropriate
connector in position, whichever is most unfavourable.

Liquid containers that are filled by hand are completely filled with water containing
approximately 1% NaCl 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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Hand-held appliances and appliances that are unstable are then, with the containers
completely filled for the float tank, if any, and with the most conductive detergent
recommended by the manufacturer 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 appliance returns automatically to its normal position of
use.

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

Inspection shall show that there is no trace of liquid on insulation that could result in a
reduction of clearances and creepage distances below the values specified in Clause 29.

15.3 |Modification:

The relative humidity shall be 93 % £ 6 %.

16 Leakage current and electric strength

This dlause of Part 1 is applicable.

17 Qverload protection of transformers

This glause of Part 1 is applicable.

18 Endurance

This dlause of Part 1 i

18.101 Appliangés shall be cal or
mechanical faiI hot be
damaged and contag ation,
etc.

Moreg jormal
operatio

For m 8.106,
and b

18.102.<The appliance is operated under normal operation and at rated voltage fonl 96 h,

reduc wvithao rinnino tipmaa nnansaconr s fortho tocta ~f Oloaona 44 and 12
Yy T Oty e o Tt ooaury 10Tt CtC ot O oraugoCo— 1 1 anda 1o

Q.
(8

Appliances are 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 appliance incorporates more than one motor, the operating times specified apply to
each motor separately.

The test shall be carried out with a cleaning agent that has not been heated.

All hoses are coiled on concrete during this test.
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18.103 Appliances 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 Appliances 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 rated voltage, the
operating cycle being that specified in 18.103.

Forcef cooling may be used, if necessary.

18.10p Appliances provided with self-resetting thermal cut-outs’are™s i pltage
equallto 1,1 times rated voltage, under such a load as will ¢ 3 9 but to
operale within a few minutes until the thermal cut-out has performed % ration.

18.106 During the tests of 18.102 and 18.103, overloas o 2 i safety
valves shall not operate.

After the tests of 18.102 to 18.105, the appliance-s

Connegctions, handles, guards, brush>caps\and Y have
workeld loose, and there shall be no detexjoratio jri ‘

19 Abnormal operatioy
This dlause of Part 1 is’g

19.11]2 Additit@

Contactors complyi EC standard are not open-circuited or short-cirguited,

provided the approgrria S 3 overs the conditions that occur with the appliance.
Howeyer, locking ‘ osition of the main contacts of a contactor intended for switching
on angl off the eletiy element(s) in normal use is considered to be a fault congition,
unless Rliagces provided with at least two sets of contacts connected in seriey. This

conditio achieved by providing two contactors operating independently of
each pther ¢ ilg one contactor having two independent armatures operating two
indepgndent'se ain contacts.

19.101~ For oil-fired and fan-assisted gas-fired appliances the following applies.

When the combustion air supply to an appliance having fan-assisted draught is restricted, the
appliance shall continue to operate so as not to create a hazardous condition, shut off the fuel
supply or extinguish the flame.

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.

19.101.2 With the appliance 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 no force whatsoever.
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19.102 For atmospheric gas-fired appliances 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 % when the appliance is tested
in an atmosphere having a normal oxygen supply.

The appliance is operated 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 concentration of carbon monoxide is measured as specified in 11.101.

19.102.2 Total downdraught pressures ranging from 0 Pa to 13 Pa imposedhat the @utlet of
the draught hood shall not extinguish the main burner flames nor cause{them t back,
lift, flgat or burn outside the appliance, nor produce a concentration gfcarbgn™xpéndxidg in an
air-freie sample of the flue gases in excess of 0,04 % when theapphanceyl in an
atmogphere having a normal oxygen supply.

Compliance is checked by inspection and by the following tg

The appliance is operated for at least 15 min at normaf test pressure. ght section pf flue

pipe of suitable diameter and of a length at least(equa ached
directly to the outlet of the draught hood and cen d/tonthequtlet’of a blower. Thé total
draught pressure is measured with a resolutiopng 1 tstralht section of the flug pipe
at a point midway between its ends : 1 eqd)is coincident with the gxis of

the flye pipe.

The d value
specif
The a nd dry
basis.
19.102. b pilot
burne main
burnef

The ¢ equipped with a power burner or operating under for¢ed or
induct that its performance is not impaired by chimney drauglllwts or
chimn age. his requirement shall be deemed met when the appliance meefs the

follow

With theAflue outlet or outlet of the draught diverting device, if one is provided, blocked fo any
degreg 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 % when the appliance is tested in an
atmosphere having a normal oxygen supply.

Should outage occur, raw gas shall not be forced into the combustion chamber on reopening
of the flue outlet.

Compliance is checked by inspection and by the following test.

The appliance is operated for at least 15 min at normal test pressure. When the appliance
incorporates 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 the
control will remain in its open position. A sample of the flue gases is then taken and analysed.


https://iecnorm.com/api/?name=32b880e79df8eee27b1f835e8f90401b

60335-2-79 O IEC:2002(E) -17 -

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

19.102.4 Total downdraught pressures ranging from 0 Pa to 13 Pa imposed at the flue outlet
or outlet of the draught diverting device, if provided, shall not extinguish the main burner
flames nor cause them to flash back, lift, float, burn outside the appliance, nor produce a
concentration of carbon monoxide in an air-free sample of the flue gases in excess of 0,04 %
when the appliance is tested in an atmosphere having a normal oxygen supply.

A straight section of flue pipe of suitable diameter and of a length at least equal to 10 pipe
diameters is attached directly to the flue outlet or the outlet of the draught diverting device
and cormected—totheoutfetof @ bfower—TFhetotat draught pressure s —with a
resoldtion of 1 Pa in the straight section of flue pipe at a point midway etwe ds so
that the head of the measuring device is coincident with the axis of the

The total downdraught pressure is adjusted to 13 Pa. The appliance for at
least |15 min. A sample of the flue gases is taken and ang raught
presslire is then varied from 0 Pa to 13 Pa and the effect on th Lol
Compliance is checked by observation of the flame and-the Nratiomaqf arbon monoxide
is measured as specified in 11.101.

19.108 The appliance shall be able to start wi (ERU iQn, icable.
Compliance is checked by the following

The appliance is supplied with 0,75 ti voltage. ] ] b/l not

lead tp a hazardous condition.

20 Stability and me

This dlause of P@' 3

20.10fl Pumps, ' ge connectors, couplers, seals, valves and |other
components y cleaning agent, either directly or in solution shiall be
designed to )anical, chemical or thermal stress that may occur during use
at the|r ma

pt.as follows.

Complfiance™Nis-ctrecked either by the following tests or by furnishing evidence to the testing
organjsation:

Hoseg,“wihen tested at 85 °C for 7 days with the normally diluted cleaning agent, shall hot be
damaged. Seals used in the construction of the appliance snall not diifer from untested seals
when immersed in the normally diluted cleaning liquid at 85 °C for 7 days and then rinsed in
water.

Metal used in the construction of the parts of the appliance subjected to the pressure shall not
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 85 °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® 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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When testing for the suitability of hoses, seals and metals with the cleaning solution as
above, duplicate tests shall be carried out using local potable water only as the test liquid.
The results using water only shall be well within the allowed tolerances and will serve as a

guide to the corrosiveness, etc. of the cleaning solution used in the test.

20.102 Appliances with water heaters shall be protected against overpressure occurring as
a result of heat applied to the water or water-borne cleaning agents. The appliance shall be
equipped with safety devices that do not allow the temperature to exceed the rated

temperature + 20 K or the permissible pressure to be exceeded.

Compliance is checked by inspection and appropriate tests.

20.108 Oil-heated or gas-heated appliances shall not cause uncontrolled comb stion

or liqyid fuel. They shall have a primary safety control unless the are
and upless there is re-ignition during operation by a continuous ig

Compliance is checked by inspection.

21 Mechanical strength
This dlause of Part 1 is applicable except as follows.

The in

bf gas
rtable

21.10 j e he appliance shall be of sufficient

Compli

21.101.
rated

The hi

21.101.2 AA\supply
maxinI)um inlet pressure for 5 min at room temperature.

bjeCted to a static pressure test of four times the
pressuure at roofy texnp b by the test pressure shall be reached between 1

ose, if any, is subjected to a static pressure test of two time

s the

rated
5 and

bs the

During this test there shall be no rupture.
21.102 Pressure safety devices shall operate reliably.

Compliance is checked by the following test.

The pressure is increased to 110 % of the permissible pressure, or by 1,5 MPa for unheated

appliances, and the device shall operate.

21.103 Hand-held appliances, appliances carried on the operator's body in normal use and

spray guns shall be resistant to dropping.

Compliance is checked by the following test.
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The appliance and/or the spray gun is dropped from a height of 1 m onto a surface of
hydraulically pressed concrete paving slabs.

The test is made five times, the appliance 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 appliance or spray gun is then dropped five times, with its major axis vertical, and with
the nozzle pointing downwards.

After this test, the appliance or spray gun shall show no damage to such an extent that
compliance with this standard is impaired; in particular, live parts shal t have bécome
accespible.

22 (Construction
This dlause of Part 1 is applicable except as follows.
22.2 |Addition:

High pressure cleaners shall be fitted with a swi
ensures all-pole disconnection.

eir supply circuft that

22.7 |Addition:

Any safety device shall be either inacc
of the

or it shall be evident that the getting
or rendering the device inoperatiye.

ssib 0
IS NONPTrOVISIORN

2l be directed safely.

22.12

It sha
result

parts of the high pressure system without tools |if this
the meaning of this standard.

22.35
Deletg

Additii

These parts are subject to the hammer test of Clause 21. If this insulation does not meet the
requirement of 29.3, these are subject to the following impact test.

A sample of the covered part is conditioned at a temperature of 70 °C + 2 °C for 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.
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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.

One impact is applied to each place where the insulation is likely to be weak or damaged in
normal use, 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.

22.1011 Appliances shall have no opening less than 60 mm from the flog at could|admit

liquid fto live parts.

Compliance is checked by measurement.

22.102 A drain hole for condensed water or spillage of any fiquid~shall i pter of
not legs than 5 mm or an area of not less than 30 mm, the width ' m.

Compfiance is checked by measurement.

22.108 The appliance or the trigger gun sha gd with_a device for stopping the
liquid |flow to the nozzle. For hand-hefd\washi i [ i guns
this de¢vice shall operate automaticall ans is

not adtuated by the user.

The operating means of hand-held washi
have p device by means 6f whi 2

g devices, steam cleaners and trigger guns shall
bexlodked when the device is in the non-opdrating
condifion.

Hand+held washipng d € 3, and trigger guns shall not have any lpcking
means in the og ondition.

The o when
put dg

Water j tus in

the off

Comp

NOTE 101 ,'Drainage of water from the nozzle is permissible during the test of the first requirement.

22.104 Appliances, 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.

Compliance is checked by inspection and measurement.
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22.106 Appliances and their parts shall not have uncontrolled movement to a hazardous
degree when used in accordance with the manufacturers’ instructions.

Portable appliances having a mass exceeding 100 kg shall have a parking brake or
equivalent means.

Compliance is checked by inspection.

22.107 The component of the reaction force of the nozzle in the direction of the spray gun,
Fy, shall be limited to 150 N.

Fr is qalculated as follows:

w = |/(200 x Ap)

where¢

W is the water exit velocity, in m/s;

Ap is the rated pressure, in bar.

WxQ
60

F is the reaction force in
Q is the rated flow, in I/

Fr = IF x cos (a)

pd the spray lance, see Figure 103.

If the stion of the handle exceeds 150 N, the trigger gun shall be
equip wHich the reaction force is completely or partially transferred to
the of ¢ . 3d of a support, trigger guns can also be equipped with a twg-hand
activatti 3 \q]} t’can only be operated when both operating elements are actjvated
at the

Consiflering the middle of the finger grip as a pivot point, the torque reaction T on the handle

h“.l-km.- Sn—20. P TS P~ H i T oo d-aa Ll
sha Mo oCTToTC Al T ZO TN i arry tHectHoi——iS—ttarctrateaasSTonrows:

T=F x| xsin(a)

where
| is the distance between nozzle and trigger, in m. See figure 103.

Compliance is checked by calculation and inspection.

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.
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23 Internal wiring

This clause of Part 1 is applicable.

24 Components
This clause of Part 1 is applicable except as follows.

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 10,00Q orergti

Switches and mechanical devices operated by the trigger/of the\trigiger gun shall be fested

for 501000 operations.

NOTE [101 After the test, the device should stop the liquid fl
allowed.

mmedjately. Small leakages are

25 Slupply connection and exte
This dlause of Part 1 is applicable exc

25.1 |Addition:

NOTE {01

Applignces cIas@

Applignces classifi inlet,
unless . upled
or separated, or tnless\ nector can only be separated by the use of a to¢l and
have fhe sanrie clagsifitation as\the appliance when coupled.

Appligntes pray ith appliance inlets shall also be provided with an appropriate cord set.

25.7 |Addition:

Supply cords shall be not less than 5 m in length.

However, for hand-held appliances and appliances 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 appliance 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) are
allowed for use at temperatures below 0 °C. For industrial and commercial use, heavy
polychloroprene sheathed flexible cord (code designation 60245 IEC 66 or higher
specification) is required.
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25.15 Modification:
Replace table 12 by the following:

Table 12 — Pull force and torque

Mass of appliance Pull force Torque

kg N Nm
s1 30 0,1
>1 and s 4 60 25
>4 125

Additibn:

The test is also applied to the cord in the cord set for appliance
that aje provided with an appliance inlet. The cord set is fj
the cgmmencement of the test.

26 Terminals for external conductors

This glause of Part 1 is applicable.

27 Provision for earthing

This dlause of Part 1 is ag
28 Slcrews ang;co 1
This dlause of Par

29 C(Clearanges,\creeps? istances and solid insulation

This dlau pplicable except as follows.
29.1 [Addition

The requirement is not applicable to the air gap between the spark electrodes.

higher
rior to

29.2 Addition:

The microenvironment is pollution degree 3 unless the insulation is enclosed or located so

that it is unlikely to be exposed to pollution due to normal use of the appliance.

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

30.2.3 Not applicable
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