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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-110: Particular requirements for commercial
microwave appliances with insertion or contacting applicators

FOREWAQRD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization ‘com
national electrotechnical committees (IEC National Committees). The object of IEC js\to p
ernational co-operation on all questions concerning standardization in the electrical and electronic fie
end and in addition to other activities, IEC publishes International Standards, Technical) Specific

the subject dealt with may participate in this preparatory work. International; governmental an
ernmental organizations liaising with the IEC also participate in this preparation..IEC collaborates

eement between the two organizations.

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical committee has representation fr
brested IEC National Committees.

L Publications have the form of recommendations for international’ use and are accepted by IEC N
Immittees in that sense. While all reasonable efforts are madge to ensure that the technical content
blications is accurate, |IEC cannot be held responsible for)the way in which they are used or f
interpretation by any end user.

order to promote international uniformity, IEC National* Committees undertake to apply IEC Publig
hsparently to the maximum extent possible in their“national and regional publications. Any dive
ween any IEC Publication and the corresponding.fiational or regional publication shall be clearly indic
latter.

L itself does not provide any attestation ofsconformity. Independent certification bodies provide con
essment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
vices carried out by independent certification bodies.

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

mbers of its technical committees and IEC National Committees for any personal injury, property dam|
er damage of any nature. whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawn td thé Normative references cited in this publication. Use of the referenced publicat
ispensable for the correct application of this publication.

ention is drawn* to the possibility that some of the elements of this IEC Publication may be the sub
ent rights{ [EC shall not be held responsible for identifying any or all such patent rights.

part{of 'International Standard IEC 60335 has been prepared by subcommittee S
y0f microwave appliances for household and commercial use, of IEC tech

brising
omote
ds. To
htions,

Chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to ag “IEC
blication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intdrested

non-
losely

h the International Organization for Standardization (ISO) in accordance with-conditions determined by

htional
pm all

htional
pf IEC
br any

ations
gence
hted in

ormity
br any

liability shall attach to IEC or-itsdirectors, employees, servants or agents including individual expeits and

age or
5) and
br IEC

ons is

ject of

61B:
nical

comn

Ittee b'1. Sarely Oor housenold and similar electrical appliances.

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

FDIS Report on voting
61B/477/FDIS 61B/483/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 publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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This part2 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 fifth edition (2010) 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 commercial microwave
appliances with insertion or contacting applicators.

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 regtevamttextimParttistobeadaptedaccordingty:

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;

- un

th

bse in a replaced clause or subclause;

— additional annexes are lettered AA, BB, etc.

NOTE

3 The following print types are used:

— rgquirements: in roman type;

— tgst specifications: in italic type;

— ndtes: in small roman type.

Words
associ

The

Ated noun are also in bold.

the dtability date indicated on the IEC web (site under "http://webstore.iec.ch" in the
relatgd to the specific publication. At this date,"the publication will be

* rgconfirmed,

thdrawn,

* rgplaced by a revised edition, or
+ amended.

NOTE
organi
which

revise

It is t
nation

A lisf
elect

4  The attention of National Committees is drawn to the fact that equipment manufacturers and

to make products in{accordance with the new requirements and to equip themselves for conducting
i tests.

e recommendation of the committee that the content of this publication be adopted for impleme
blly not earlier than 12 months or later than 36 months from the date of publication.

of @alh parts of the IEC 60335 series, under the general title: Household and s
ical appliances — Safety, can be found on the IEC website.

less notes are in a new subclause or involve notes in Part 1, they are numbered starting.from 101, ingluding

in bold in the text are defined in Clause 3. When a definitionsconcerns an adjective, the adjective and the

ommittee has decided that the contents af\this publication will remain unchanged until

data

esting

rations can need a tramsitional period following publication of a new, amended or revised IEC publication in

new or

htation

imilar
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INTRODUCTION

2013

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

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

This
there
main

If an
by an
far a

accolint.

Wher
in Pa

NOTE
not ng
requirg

This
prece

NOTE
consid
examp
1ISO 1

An appliance that complies with:the text of this standard will not necessarily be consider

comp
have

An af
in the
the r

with the standard.

standard takes into account the requirements of IEC 60364 as far as possible‘sg
is compatibility with the wiring rules when the appliance is connected to the's
5. However, national wiring rules may differ.

appliance within the scope of this standard also incorporates functions,that are co
other part 2 of IEC 60335, the relevant part 2 is applied to each function separate
5 is reasonable. If applicable, the influence of one function on the other is taker

a part 2 standard does not include additional requirements) to cover hazards deal
rt 1, Part 1 applies.

1 This means that the technical committees responsible forthe part 2 standards have determined th
cessary to specify particular requirements for the appliance in question over and above the ¢
ments.

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

2 Horizontal and generic standards covefing a hazard are not applicable since they have been tak
eration when developing the general andparticular requirements for the IEC 60335 series of standarg
le, in the case of temperature requireméents for surfaces on many appliances, generic standards, s
B732-1 for hot surfaces, are not applicable in addition to Part 1 or part 2 standards.

ly with the safety principles of the standard if, when examined and tested, it is fou
other features which.impair the level of safety covered by these requirements.

pliance employing materials or having forms of construction differing from those de
requirements ‘of this standard may be examined and tested according to the intg
bquirements-and, if found to be substantially equivalent, may be considered to cq

that
upply

ered
y, as
into

with

at it is
eneral

takes

bn into
s. For
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ed to
nd to

ailed
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1

This ¢lause of Part 1 is replaced by the following.

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-110: Particular requirements for commercial
microwave appliances with insertion or contacting applicators

Scope

This |International Standard deals with the safety of microwave appliances-intended for
commercial use, their rated voltage being not more than 250 V for single-phase appliances

conng¢cted between one phase and neutral and 480 V for other appliances!

In geperal, this standard does not take into account

persons (including children) whose
e | physical, sensory or mental capabilities; or
o [ lack of experience and knowledge

revents them from using the appliance safely without supervision or instruction;

©

children playing with the appliance.

Appliances covered by this standard incorporate an open-ended applicator (as example an
overyiew is given in Figure 103) for treatment.of the load. They are divided into three typps:

w|th insertion applicator, typically.for moisture removal by insertion into holes in floors,
whlls or ceilings (an example is given in Figure 106);
w
(

th large area contacting. applicator, typically for drying of floors, walls or ceflings
xamples are given in Figufe104 and Figure 105);

D

w|th small area contacting applicator, typically for paint removal and spot-heating (an
example is given in Figure 107).

NOTE|101 Appliances with” insertion applicator and with large area contacting applicator are pdrtable

appliances. Appliances with small area contacting applicator are handheld appliances.

NOTE([102 Appliances that use non-electrical energy are within the scope of this standard. The microwave-felated

portion is considered motor-operated.

NOTE|103 \ Attention is drawn to the fact that

these 'appliances can radiate microwave energy outside a restricted area where they are used. The additional
requirements specified by national authorities responsible for the protection for non-ionising radiation that the
limit of power flux density is 10 W/m2, averaged over any time period of 6 min, outside this restricted area is
taken into consideration in this standard;

these appliances are intended to exclusively treat the load in normal operation, i.e. this standard does not
apply to appliances or systems employing free space microwave propagation;

for appliances intended to be used in tropical countries, special requirements can be necessary;

in many countries, additional requirements are specified by the national health authorities, and national
authorities responsible for the protection of labour and for non-ionising radiation protection.

NOTE 104 This standard does not apply to

household microwave ovens, including combination microwave ovens (IEC 60335-2-25);

commercial microwave ovens with a cavity door, commercial combination microwave ovens with a cavity door
and commercial microwave ovens without a cavity door and with transportation means (IEC 60335-2-90);

industrial microwave heating equipment (IEC 60519-6);

appliances for medical purposes (IEC 60601-1);
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appliances and equipment for laboratory use (series of IEC 61010);

appliances intended to be used in locations where special conditions prevail, such as the presence of a
corrosive or explosive atmosphere (dust, vapour or gas).

NOTE 105 Some of the specifications and tests in this standard are not applicable for other than 2 450 MHz
appliances.

2 Normative references

This clause of Part 1 is applicable except as follows.

Additforr:

IEC §0335-2-90, Household and similar electrical appliances — Safety — Part 2-90.\Partjcular

requifements for commercial microwave ovens

3 Terms and definitions

This ¢lause of Part 1 is applicable except as follows.

3.1.7| Addition:

Note 101 to entry: The rated frequency is the input frequency.

3.1.9| Replacement:
normal operation
heating operation of the appliance under the following conditions:

The appliance is operated according to theanufacturer’s instructions for intended|use.
Howgver, using a typical load for intended use may be impractical, since it may be parf of a
building, unless the manufacturer makes: useful and realistic such loads available fgr the

tests] If that is not the case, the appliance is operated under the following conditions:

The initial temperature of the test load which is used for microwave energy absorption|shall

be (2p + 5) °C.

The Righest generator power settings are to be used.

Appliances with an insertion applicator for moisture removal are operated by insertiof into

holes| in floor, wall or.ceiling structures under the following conditions:

a) The test load-consists of a metal tank filled with water, having an open top water surface

exceeding.that of the horizontal dimensions of the appliance by at least 70 mm o¢n all
sides caand having a water column height of at least 150 mm plus the length of the lohgest
insertion distance of the insertion applicator. At the top sides of the tank ther¢ are
horizantal supports of 2 microwave-transparent material _with a suitable opening for the
applicator antenna. The water level is adjusted so that the distance from the housing of
the appliance to the test load is the same as in its intended use.

Note 101 to entry: |If it is obvious that good microwave impedance matching of the insertion applicator can be
obtained only if the hole into which it is inserted is not water-filled, a sleeve or similar of a highly microwave
transparent material such as PTFE is used around the insertion applicator. If wave propagation in the axial
direction occurs in the test set-up and the manufacturer can show that it is not possible in actual use, or monitoring
devices then shut down the insertion applicator, a thin-wall plastic tube with inner diameter corresponding to the
maximum hole diameter according to the manufacturer’s specification can be used.

b) Appliances with large area contacting applicator for drying of floor, wall or ceiling

structures are operated under the following conditions: the test load consists of a metal
tank filled with water, having an open top water surface exceeding that of the horizontal
dimensions of the appliance by at least 70 mm on all sides and having a water column
height of at least 150 mm. At the top of two opposite tank sides there are horizontal
supports of a microwave-transparent material, extending just so far inwards that the
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traction drive rests on the support. The water level is adjusted so that the distance from
the applicator to the test load is the same as in its intended use.
The proper reversal function of the traction drive is tested under the following conditions:
the appliance is operated on a horizontal plywood surface with a thickness of 20 mm and
an area sufficient to allow back and forth movement between blocks representing walls.

Note 102 to entry: If needed for representative operation of the appliance, the horizontal supports are extended
as to activate the mechanical microwave interlocks.

Appliances with small area contacting applicator for paint removal and spot-heating are
operated under the following conditions:

The test load consists of a grinding wheel or grinding block made of fine-grained silicon
carbide at least 15 mm in thickness, and its length and width exceeding the correspopding
dimensions of the applicator opening by at least 30 mm; however this test load shall"be so
large(that it can be air-cooled from the underside without the appliance being influéneed.

3.101
microwave appliance with insertion, large or small area contacting applicator
commercial appliance using electromagnetic energy in one or several of- the ISM freqyency
bands between 300 MHz and 30 GHz, for supplying energy to an_@external load which is
heatdd so that a resulting process of drying, moisture transport which, may result in forces due
to formation of steam, decomposition or chemical modification,\(melting, or terminatipn of
organisms such as bacteria or fungus occurs

Note 1| to entry: ISM frequency bands are the electromagnetic frequencies established by the ITU and reprqduced
in CISPR 11.

Note 2to entry: Food and beverages are not loads in the meafing’of this standard.

3.102
applicator
strucfure which applies the microwave energy.to the load

3.103
load
objedt to be treated into which the applicator is introduced or put in close position to

3.104
microwave transparency.
property of a material having negligible absorption and reflection of microwaves

Note 1| to entry: The relative permittivity of a microwave transparent material is less than 7 and the relatiye loss
factor |s less than0)015.

3.10

insention applicator
applicator for insertion into the load, in which all available microwave power is intenqed to
be absorbed

3.106

large area contacting applicator

applicator with a metallic enclosure, having at least one geometric non-metallic opening
through which microwave energy is applied to a closely located external load in which all
available microwave power is intended to be absorbed

3.107

small area contacting applicator

applicator with a metallic enclosure, having at least one geometric non-metallic opening or
appropriate device through which microwave energy is applied to a very closely located
external load in which all rated microwave power is intended to be absorbed
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3.108
rated microwave power output
microwave power output assigned to the appliance by the manufacturer

Note 1 to entry: This can be lower than the available microwave power, due to intentional microwave power
losses in microwave absorbers (see Note in 101.1) and coaxial cables acting for protection of the microwave
generator of small area contacting applicators (see 22.101).

3.109

available microwave power
the microwave generator nominal output under impedance matched condition which is
obtained by the generator manufacturer specification and measurement of its electrical input
to the generator in the appliance during the first 10 s of operation at maximum power

Note 1 to entry: Magnetrons will typically have a stationary power output 3 s after energising.

3.110
instructed person
persgn who is sufficiently instructed and monitored to know how to avoid.any danger cqused
by the operation of a microwave appliance with insertion applicator,/large area contagcting
applicator, or small area contacting applicator

3.111
skilled person
persgn with suitable professional education, knowledge @nd experience to discern apd to
avoid any danger caused by the operation of a_fmicrowave appliance with insertion
applicator, large area contacting applicator, or small’area contacting applicator

3.112
ordinary person
persdn who is neither a skilled person nor‘an’instructed person

3.113
traction drive
means or system used to accompliSh movement of an appliance with large area contagting
applicator on a floor

3.114
microwave enclosure
overgll structure that is7intended to confine the microwave energy

Note 1| to entry: Barriers mounted outside the microwave enclosure are not considered a part of it.

3.115
microwave barrier
microwave transparent part of the microwave appliance that is mounted outsid¢ the
microwave enclosure for limiting access into it and can only be removed with the aid of
tools

Note 1 to entry: A microwave barrier can be mounted between the microwave enclosure and the external cover
of the appliance.

Note 2 to entry: Devices such as an array of metal chains or hinged metal plates at the periphery of the opening
of an applicator intended to reduce microwave leakage are not considered microwave barriers.

Note 3 to entry: Microwave barriers cannot be hinged or flexed.
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3.116

microwave guard
constructive part of the appliance that is mounted outside or at the microwave enclosure for
reducing microwave leakage by shielding and/or absorption and can only be removed with the
aid of tools

Note 1

Note 2

3.117

to entry: Microwave guards can move or open when the applicator is brought into contact with the

load.

to entry: Devices such as an array of metal chains or hinged metal plates at the periphery of the opening
of an applicator intended to reduce microwave leakage are considered microwave guards.

maintenance door

COhSlr

ructive part of the appliance that can be opened or removed with the aid of tools o get

acceg

3.118

s for service and repair

microwave interlock

devic|
exceq

Note 1
contag
integrg
or if ay

3.119
inten
any

instru
conng

3.120
conti
any g

3.121
view
open

3.122
restr
the s
the e

e or system that prevents the operation of the microwave generfator if conditio
sive microwave leakage occur or are likely to occur

to entry: Examples of microwave interlock are switches which Stop the microwave power W
ting applicator is lifted up or an insertion applicator is removed {rom”its load during operation, 4
| leakage monitor which does the same if there is insufficient proximity’ between an applicator and th
attempt is made to start the appliance without a load.

ded use

use of the appliance which is reasonably.~foreseeable, as described in the
ctions, and which is consistent with such~activities as operating, starting, stop
pcting to or disconnecting from the suppty‘mains

ol
ontrol device requiring the operator’s actuation to perform specific functions

ng opening
ng into the applicator through which the treatment can be visually monitored

cted area
bace where the operation of the equipment takes place, plus any area outside this
kposure:lével from the equipment may exceed 10 W/m2, averaged over any 6 min

ns of

hen a
nd an
e load

user
ping,

vhere

vall or

Note 1

te_entry: The restricted area is determined by measuring the microwave leakage through floor,

ceiling structures of the treatment zone. The thickness of the load In the radially ouigoing direction irom the
applicator is considered only if the load is accessible from behind for microwave leakage measurements in
normal operation.

3.123
biased-off switch
switch that automatically returns to the off-position when its actuating member is released

3.124

start

switch

biased-off switch that shall be actuated by the operator before the operation switch will
function
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3.125

operation switch
biased-off switch designed so that it will automatically disconnect the microwave generator
or the supply main circuit when the operator’s actuating force is removed

4 General requirement

This clause of Part 1 is applicable except as follows.

4.101

2013

Instead of the requirements on supervision of the microwave interlocks by monitored

micrd
area

wave Interlocks as in IEC 60335-2-90, this standard applies the concepis of resin
and microwave leakage checks of microwave interlock function for large

icted
area

contacting applicators and insertion applicators — and start switch as well as'\operation

switd

This

5.3

Inste
and §

NOTE
Clausd

applia
instrur

5.101

The 1

This

6.1

Micro

h for small area contacting applicators.

seneral conditions for the tests
clause of Part 1 is applicable except as follows.
Modification:

hd of carrying out the tests in the order of clauses, the following sequence of clé
ubclauses applies: 32, 22.107, 101, 7 to 17, 20, 21518, 19, 22 (except 22.107), 23 1

101 Clause 101 deals with the protection against leakage by basic design of microwave enclo
22 deals with the additional requirements applicable.when handling and against improper handling
hce, and against other hazards caused by the microwaves; Clause 32 deals with the leakage measu
hentation and handling, plus limiting values.

Addition:

nicrowave-related portion of the“appliance is considered motor-operated.

lassification
clause of Part 1_is applicable except as follows.
Modificatiof:

wave<appliances shall be class I.

hUses
o 31.

sures;
of the
ement

6.2

ddition:

Large area contacting applicators and insertion applicators shall be at least IPX1. Small

area

contacting applicators shall be at least IPX5.

7 Marking and instructions

This clause of Part 1 is applicable except as follows.

7.1 Addition:

Appliances shall be marked with the nominal frequency in megahertz of the ISM band in which
they operate.
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Appliances shall be marked with the rated microwave power output.

Appliances shall be marked on an affixed inspection tag or similar, with the date whe

n the

latest complying microwave leakage and function test in accordance with the service manual

was carried out.
Compliance is checked by inspection.

7.12 Addition:

Th H 4 ' ool Lol tlo loat bl £all :
e Ipstroctons—sSmarm meraaetne—suostanceortne TUTTOWITTY .

— WARNING: If microwave barriers or microwave guards are damaged, thecappl
miust not be operated until repairs by a skilled person have been carried out;

— WARNING: It is hazardous for anyone other than a skilled person to carry’out any s¢
ol repair operation that involves the removal of any cover or barrier which gives prote
a@ainst exposure to microwave energy;

— iflsmoke is observed, switch off or unplug the appliance;

adversely affect the life of the appliance and possibly result in @ hazardous situation;

- f}ilure to maintain the appliance in a clean condition could lead~to deterioration that
-t

e appliance shall not be cleaned with a water jet.

The gubstance of the following warnings, if applicable, shall be placed in a prominent po

ance

rvice
ction

could

sition

on thle appliance. The letters, which may be in upper_or lower case, shall be a minimym of

3 mm high, in black on a yellow background. Where appropriate IEC/ISO symbog
pictograms are available, they may be used:“Markings or symbols giving cauti
information shall be located close to the hazard,

— WARNING: Switch off and remove plug from mains before adjusting, cleaning or
cord is entangled or damaged.

— WARNING: Read the instruction sheet.

— WARNING: Keep the flexible supply cord away from the microwave-energised parts.

A migrowave warning sign (IE€ 60417-5140 (2003-04)) of a size specified in IEC 60417,
be placed in a location where any microwave barrier or microwave guard is visible, or
the dpening in the microwave barrier of a contacting applicator under which ther¢
load.

The warning text.shall include the substance of the following:

WARNING

s or
bnary

if the

shall
near
is a

MICROWAVE ENERGY
DO NOT INSERT THE HAND OR FOREIGN OBJECTS

The same type of warning sign shall be placed at viewing openings with holes larger

than

diameter 12 mm and which are not protected by visually transparent protective devices. A

warning not to insert objects shall also be given.

Appliances shall be operated only by instructed persons or skilled persons.
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An instruction sheet shall be supplied with the appliance.

The instructions shall include:

2013

a) those warnings required to be marked on the appliance together with further explanation,

b)

c)
d)

e)
f)

The instructed persons shall regularly, but at a minimum of‘0nce a year, be instructed
skillgd person. A record of the instruction provided shall be‘required.

1)

2)

3)

where appropriate;

specifications of the load surface irregularities (non-flathess) with which the appliance

may be used,;
that the appliance shall not be used in standing water;
advice on the use and type of extension cords to be used (not lighter than requir

ed in

2677,
instructions for fitting and use of attachments, if any;

the substance of the following, where appropriate:

bpliance shall be set in a permanent non-operational conditiony(e.g. with key s

W
housing or any other means named by the manufacturer are damaged, the appliance
n
a
code-card or similar devices). Further details are included in thesinstructions for use.

o | Operate the appliancé only in daylight or in good artificial light.
e [ The main switch_Key‘shall not be left with the appliance when it is unattended.

o | The key shall-be/stored in a safe place.

large area contacting applicator towards you.
o | Overheating of potentially flammable loads such as wood and some comgf

nijcrowave absorption rate to increase so that a fire occurs. The microwave

ARNING: If parts of viewing openings, microwave barriers, microwave guards, the

shall

bt be operated until it is repaired by a skilled person. Until repairS)are carried ouf, the

vitch,

by a

Training

o [ Read the instructions carefully. Be familiar with the controls and the proper use ¢f the
appliance.

o [ Never allow people unfamiliar with thesé instructions to use the appliance.

Preparation

o [ Thoroughly inspect the area where the appliance is to be used and remove all fgreign
objects.

Operation

o [ Use extreme-caution when reversing or pulling an operating insertion applicator or

osite

materials may be locally and internally heated to charring, which may in turn cause the

ower

hded.

$43 P~ - 1N =i =i A fl 4 £ 4+ baoll K 4 4l £+
STLTy 1iay TiIcTuU 11U UT TCUULTU 4adifu uic  utcatmiciit offiait - v Luliotarlitly  atttc

Attention shall also be paid to the risk of a delayed hazardous condition.

o If smoke is observed, switch off the appliance, contain the fire by an extinguisher, pay

attention to the risk of recurrence and see to it that the overheated region does not
expand to unattended spaces.

Never operate the appliance with defective microwave barriers or microwave
guards, or without other safety devices in place.

Switch on the appliance according to instructions and with all parts of your body which
are not used for correct handling of the appliance well away from the applicator.

Do not put hands or feet near or under applicators, microwave barriers or microwave
guards.
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7.14

Pull the plug from the socket:

— before clearing a blockage;

— before checking, cleaning or working on the appliance;

— after striking a foreign object. Inspect the appliance and if damaged do not op
it until it has been repaired by a skilled person.

Addition:

The warning specified in 7.12 shall be in lettering at least 3 mm high.

erate

The warning specified in 7.101 and 7.102 shall be in lettering at least 5 mm high.

7.101 The service or repair manual shall include the substance of the following:

— WARNING: The appliance shall comply with requirements of Clauses 101 and 32

e

ery repair and according to the instructions of the manufacturer.

Attention: Persons shall not be exposed to excessive emitted microwave energy frorn
micrdqwave generator. All connections, waveguides, flanges, seals; contacts, etc. of the

appli
safel
Oper
appli
leak

In ad

cator, microwave enclosure, microwave barriers and microwave guards sheé
constructed so that the microwave leakage does ,not’ exceed the allowed
btion of the appliance without a microwave absorbing”load shall be avoided.
nce shall be regularly maintained and kept in a goodccondition to ensure that micro
ge does not exceed the allowed limit.

dition, the service manual shall specify the following:

— thle presence of user instructions is to be checked;

- a
in
- W
a

microwave leakage check is to be made at least every 100 h of usage or at sk
tervals, which shall be stated in thesservice manual;

hen the microwave leakage check' is made, all microwave interlocks are to be che
d a test of the proper funetion of any built-in leakage monitor being a part
icrowave interlock is alsexmade according to instructions which shall be given i

seérvice manual;

— that the appliance shall .be marked on an affixed inspection tag or similar, with the
when the latest complying microwave leakage and function test in accordance wit

p
NOTE

ragraph above-was carried out.

A test of a_built-in leakage monitor can be made firstly by disabling its 20 s time constant, then 1

otherJnicrowave interlocks inoperable and then finally slowly lifting the large area contacting applicator
|

norm

operation) Insertion applicators are tested in the same manner.

7.103 _The following operator instructions apply for protection of the general public ag
excegsive microwave exposure when operating appliances with insertion applicator or

area

after

n the

Il be
limit.
The
wave

orter

cked
of a
n the

date
h the

haking
during

ainst

arge

contacting applicator:

— The operator shall have access to an instrument according to Clause 32.

— Inspect the walls, floors or ceilings that are to be treated for the presence of metal objects
such as long nails, electrical cables, water pipes and air ducts. These may firstly create
local overheating and secondly act as antennas and transport microwave energy along.
The microwave power setting may need to be reduced and particular attention is to be
paid to possible microwave leakage outside what is typically considered the restricted
area.

- E

nsure that only the operator can be present in the restricted area.
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— The boundaries of the restricted area are determined by measuring the power flux density
with an instrument as specified in Clause 32. An initial measurement series is made with
the appliance located in the most onerous position with respect to expected boundaries of
the restricted area. The instrument time constant of 2 s to 3 s is then used. The locations
where the largest readings have been made are then to be re-examined, using a longer
averaging time up to 6 min.

— Any measurement results shall be recorded in a journal for each job in the same building.
In addition to the journal, a plot of the location(s) of the appliance shall be included as well
as the point of measurements. For this purpose a copy of the plan drawing may be used.

— Since the boundaries of the restricted area may change during normal operation the

b - th an
instrument as specified in Clause 32.

case of doubt or missing relevant information about the construction of the buildinlg the
stricted area shall be enlarged.

I

r
— The restricted area shall be made inaccessible and be clearly marked. The symbol (see
HC 60417-5140 (2003-04)) below shall be used and the substance ofythe following|shall
aliso be included along with the symbol:

NOTE| Examples for how to make the restricted area inaccessible are: locking~0fJdoors of rooms lying|in the
restrigted area or setting up a barrier installation. The mechanical stability requirements on barrier installations
are urjder consideration. However, it is not possible to insert test probe B- of'IEC 61032 through the parrier
installation.

WARNING
MICROWAVE ENERGY
DO NOT ENTER

Compliance is checked by inspection.

8 Hrotection against access to live parts

This ¢lause of Part 1 is applicable.

9 Starting of motor-operated appliances

This clause of Part 1 is applicable except as follows.

9.1 Addition:

Motors of the traction drive shall start under all voltage conditions that may occur in use.

Compliance is checked by starting the motor three times at a voltage equal to 0,85 times
rated voltage, the motor being at room temperature at the beginning of the test.
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The motor is started each time under the conditions occurring at the beginning of normal
operation or, for automatic appliances, at the beginning of the normal cycle of operation. The
motor shall be allowed to stop between successive starts. For appliances provided with
motors having other than centrifugal starting switches, the test is repeated at a voltage equal
to 1,06 times rated voltage.

In all cases, the motor shall start and it shall function in such a way that safety is not affected
and overload protection devices of the motor shall not operate.

10 Power input and current

This

11 H
This
11.7

Appli
appli
wall

estah

12

13 |
This
13.2

The
conn

NOTE

Clause of Part 1 is applicable.

eating
Clause of Part 1 is applicable except as follows.
Modification:

ances with a contacting applicator for drying of floor,wall or ceiling structures
hnces with an insertion applicator for moisture removal by insertion into holes in
or ceiling structures are operated as specified ,in'3.1.9 until steady condition
lished.

oid
eakage current and electric strength at operating temperature
Clause of Part 1 is applicable except as follows.

Modification:

ast sentence of the fourth paragraph beginning with "For appliances intended
pcted in star conmection only, ..." is deleted.

101 An electroni¢ power converter with a supply of more than one phase can be damaged in most ca

14 Transiéent overvoltages

This

clause of Part 1 is applicable.

and
floor,
5 are

fo be

pes.

15 Moisture resistance

This clause of Part 1 is applicable.

16 Leakage current and electric strength

This clause of Part 1 is applicable except as follows.
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16.101 The windings of the power transformer that supplies the magnetron shall have
adequate insulation.

Compliance is checked by the test of 16.101.1 for switch mode power supplies and by the test
of 16.101.2 for other power transformers.

16.101.1 The insulation between the primary and secondary windings of switch mode power
supply transformers is subjected for 1 min to a voltage of substantially sinusoidal waveform
and having a frequency of 50 Hz or 60 Hz. The value of the voltage 1,414 times the peak
value of the secondary working voltage plus 750 V, with a minimum of 1 250 V.

Therg¢ shall be no breakdown between windings or between adjacent turns of theJsame
winding.

16.101.2 Twice the working voltage is induced in the secondary winding of 'the transformer
by applying a sinusoidal voltage having a frequency higher than rated-frequency tp the
primary terminals.

The duration of the test is

— 60 s, for frequencies up to twice the rated frequency, or

y rated frequency
test frequency

|
—_

PO

s, with a minimum of 15 s, for higher frequencies.

NOTE| The frequency of the test voltage is higher than the rated frequency to avoid excessive excitation current.

A mdximum of one-third of the test voltage is applied and is then rapidly increased without
creatjng transients. At the end of the test, .the voltage is decreased in a similar manner to
apprgximately one-third of its full value before switching off.

Therg¢ shall be no breakdown betweeh windings or between adjacent turns of the same
winding.

17 Qverload protection of transformers and associated circuits
This ¢lause of Part 1 is"applicable except as follows.
Additfon:

The fests are not carried out on the power transformer that supplies the magnetron apd its
assoc¢iated circuits, these are checked during the tests of Clause 19.

18 Endurance
This clause of Part 1 is replaced by the following.

Microwave barriers, microwave guards and other associated parts shall be constructed to
withstand wear that may be expected in normal use.

Compliance is checked by the following test.

Microwave barriers, microwave guards and other associated parts that are manipulated or
accessed by an instructed person multiple times on a daily basis for inspection, load
correction or similar shall be subjected to 10 000 cycles of operation.
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Microwave barriers, microwave guards and other associated parts that are regularly
manipulated or accessed for servicing purposes on a daily basis or less shall be subjected to
300 cycles of operation.

If there are more than one identical such barrier, guard or similar, only one is tested.

The number of operations is 6 cycles per 1 min or the maximum quantity that is given for the
construction.

After the test, the microwave leakage shall not exceed the limit specified in Clause 32 and

microwave barriers _microwave guards and other associated parts shall still function
NOTE|101 Controls can be rendered inoperative in order to carry out the test.

NOTE|102 Components, the deterioration of which does not impair compliance with this standard, dan be
replaced in order to complete the test.

19 Abnormal operation
This ¢lause of Part 1 is applicable except as follows.
19.11.2 Addition:

The ¢athode to anode circuit of a magnetron is open-€ircuited and short-circuited in tyrn. If
one qf these fault conditions results in an input current.that increases with decreasing voltage,
the test is carried out with the appliance supplied at 0,94 times rated voltage. However, |if the
input|current increases more than proportionallyswith voltage, the appliance is supplied at
1,06 times rated voltage.

The filament of a magnetron is not short-circuited.

19.101 The traction drive of appfiances with contacting applicator is defeated an{ the
applignce is then operated on a_horizontal metal surface exceeding that of the horizontal
dimenpsions of the appliance by.at least 70 mm on all sides, instead of the normal load.

The period of operation is the maximum time allowed by the timer or until steady condjtions
are efstablished, whichever is shorter.

The test in 32.104.is then made, without rod.

applicataor are operated with controls set at the most unfavourable position and placed on a
horizpntal metal surface exceeding that of the horizontal dimensions of the appliance
least 76 omattsides, instead of the rormat foad:

y at

19.102 Appliances with large area contacting applicator or small area contzﬁting

Appliances with small area contacting applicator are in addition operated with controls set
at the most unfavourable position and held in free space, instead of at the normal load.

Appliances with insertion applicator are operated with controls set at the most unfavourable
position and placed in a metal tube with a metal bottom and a metal ring at the side of
insertion with a diameter and length exceeding the dimensions of the part of the appliance
intended to be inserted, instead of the normal load.

The period of operation of appliances is the maximum time allowed by the timer or until
steady conditions are established, whichever is shorter.

The test in 32.101 is then made, without rod.
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19.103 Appliances are operated under normal operation with the timer or other controls
that operate in normal use short-circuited.

NOTE If the appliance is provided with more than one control, these are short-circuited in turn.

19.104 Appliances are operated under normal operation and with any single-fault condition
simulated that is likely to occur. The controls are adjusted to their most unfavourable setting
and appliances with contacting applicator and insertion applicator are operated for the
maximum time allowed by the timer or stationary conditions or 90 min, whichever is shorter.

NOTE Examples of fault conditions are

— blpcKing of air openings n the same plane,
— logking the rotor of motors if the locked rotor torque is smaller than the full load torque;

— logking moving parts liable to be jammed.

19.105 The position switches of the reversal control of the traction drive of 'appliance$ with
largd area contacting applicator are defeated and the appliance is then ‘operated jas in
3.1.9

The period of operation is the maximum time allowed by the timer\0r until steady condjtions
are efstablished, whichever is shorter.

20

(7))

tability and mechanical hazards
This ¢lause of Part 1 is applicable except as follows.
20.1 | Addition:

Maintenance doors which can be opened, lids and accessories shall be placed in the|most
unfavourable position.

20.2 | Addition after the first paragraph:
This |s also to be applied on(operating elements i.e. handles or hand wheels.

20.101 Protective enelosures according to 20.2 shall not be detachable except where

— am appropriate_interlock prevents operation of motors or fans without protégctive
enclosures;

—

is a solid_part of the housing of the appliance.

Com;fliance is checked by inspection.

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

21.101 Appliances with large area contacting applicator for a horizontal load, and with
insertion applicator intended for vertical insertion are placed on a rigid floor, as in normal
use.

A force of 140 N or the maximum force that can be applied without tilting the appliance,
whichever is smaller, is then applied in a direction perpendicular to the load surface, to the
free edges of microwave barriers and non-movable microwave guards.

This test is carried out 10 times. There shall be no mechanical deformation.
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Appliances with large area contacting applicator for a vertical load, and with insertion
applicator intended for horizontal insertion are placed against a rigid wall, as in normal use.
A force corresponding to 4 times the mass of the appliance is then applied vertically to the
outer part of the appliance and then vertically to the free edges of microwave barriers and
non-movable microwave guards, for 1 min.

The appliance shall not fall down. It shall also comply with Clause 32.

Handheld small area contacting applicators are placed against a rigid object, as in normal
use. A force of 140 N is then applied axially, for 1 min.

There¢ shall be no mechanical deformation.

21.102 The outside surface of microwave barriers and microwave guards_-and visually
transparent protective devices over or inside viewing openings of appliances with large| area
contacting applicator and with insertion applicator are subjected to three impacts, |each
havinlg an energy of 3 J. These impacts are applied to the central parts‘of the barrier$ and
may be at the same point.

The Impact is applied by means of a steel ball having a diametéryof 50 mm and a mdss of
apprgximately 0,5 kg. The ball is suspended by a suitable cord that is held in the plane of
the blarrier. The ball is allowed to fall as a pendulum through{the distance required to strike
the syrface with the specified impact energy.

Openable microwave guards are then opened and their inner surfaces are subjected to [three
similgr impacts.

NOTE| The test is not made at accessible locations withcremoved microwave barriers.

Any thokes and microwave absorbers oh microwave guards are further tested by being
subjected to three similar impacts. The jmpacts are made at three different locations.

Appliances with small area contacting applicator are held as in normal use. The oytside
surface of microwave guards ;of appliances with small area contacting applicatior is
subjected to a force of corresponding to 5 times the mass of the appliance or 20 N, whichever
is smialler.

The appliance shall then comply with Clause 32.

21.103 The power supply of the small area contacting applicator is placed in any pofition
up to| 1 m above the floor allowing the small area contacting applicator to fall down|on a
hardyood-base having a thickness of 50 mm and being located where the applicator will hit it
when| dropped from a height of 1 m above the floor, with the cord to the power supply intgct.

The applicator is then dropped onto the hardwood base.

This test is carried out five times, attempting to position the applicator so that its major axis
is horizontal and so that a different part of it is exposed to the impact each time.

The applicator is then dropped five times attempting to position with its major axis vertically,
with its active end pointing downwards.

The applicator shall not be damaged to such an extent that compliance with this standard is
impaired, and in particular with regard to Clauses 8 and 32.
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21.104 The outside surface of large area contacting applicators and accessible insertion
applicators positioned as in normal use are subjected to three impacts, each having an
energy of 3 J. These impacts are applied to the most onerous parts and may be at the same
point.

The impact is applied by means of a steel ball having a diameter of 50 mm and a mass of
approximately 0,5 kg. The ball is suspended by a suitable cord. The ball is allowed to fall as
a pendulum through the distance required to strike the surface with the specified impact
energy.

The appliance-shall-then-complyvwith Clause 32
[ o 1)

22 (Gonstruction

This ¢lause of Part 1 is applicable except as follows.

22.4Q Addition:

The gwitch shall have provisions for locking, such as a key or a key.switch.

22.101 Insertion applicators and large area contacting applicators shall have an
available microwave power of 2 000 W or less.

Small area contacting applicators shall have anieffective microwave power of 200 W or
less.

Compliance is checked by inspection and relévant measurements.

The ¢ffective microwave power is calculated or measured at the feedthrough for coaxidl line
and dontrol wiring (see key 9 in Figure™07) as follows:

— if|there is a coaxial line between the microwave power generator and the small|area
contacting applicator, the~losses in this coaxial line are to be measured or calcylated
umder the condition of ~25 % reflected power by means of conventional microwave
mlethods;

— if|there is a microwave isolator or a protective two-port attenuator between the microwave
power generator-and the small area contacting applicator, the manufacturer is allowed
td use such data to increase the available microwave power under conditions of ngrmal
operation-

22.102 Large area contacting applicators for drying of floor, wall or ceiling structures|shall
not have’a smaller applicator opening than 1 cm?2 per W of available microwave power.

NOTE A minimum square opening is thus 35 x 35 cm for 1 200 W available microwave power.

Compliance is checked by inspection.

22.103 Small area contacting applicators shall not have a smaller applicator opening than
0,05 cm?2 per W of effective microwave power.

NOTE A minimum rectangular opening is thus 8 cm x 1 cm for 160 W effective microwave power.

Compliance is checked by inspection.
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22.104 Contacting applicators for drying of floor, wall or ceiling structures equipped with
automatic movement means of operation shall be provided with controls so that microwave
generation is stopped when the appliance movement stops.

Compliance is checked by inspection of the appliance and its circuit diagram, and by relevant
measurements and tests.

22.105 Appliances with large area contacting applicator and insertion applicator shall be
provided with a means such that damage to the supply cord due to movement of the
appliance, and appliance movement over the supply cord, are prevented as far as possible.
The i

This fequirement is considered to be met by, for example,

— a|cord-retaining device to keep the supply cord out of the vicinity of the’ microwave
enclosure, with the supply cord being adequately fastened to the applianece,

— thle supply cord entry or attachment being at least 0,6 m from the_nearest point ¢f the
icrowave enclosure,

— mlechanical guards being designed into the microwave barrier;

— expandable springs to which the cord is fastened or automatic cord reels or equijalent
which are fixed above the floor.

Compliance is checked by inspection and by the following test procedure, except for
automatic cord reel-in devices.

The supply cord as delivered with the appliance_ is attached to the device in accordance with
the instruction manual. The supply cord is then subjected 10 times to a pull of 100 N, the pull
being applied in the most unfavourable direction, without jerks, for 1 s.

After|the test, the power supply cordJshall show no damage within the meaning of this
standard and it shall not have been—displaced longitudinally, in the device, by more|than
2 mmn.

Appliances with small area (contacting applicator shall be provided with a means such that
damdge to the grounded flexible cable containing a coaxial line and control wiring dpe to
movifng and turning the appliance is prevented as far as possible.

This fequirement is.considered to be met by, for example,

— a|cord-retaining device to keep the grounded flexible cable containing coaxial ling and
controlswiring out of the vicinity of the guard, with the grounded flexible cable contgining
coaxial line and control wiring being adequately fastened to the appliance, or

_ oy led flexi L ial I | L wiri Hment
being at least 0,2 m from the nearest point of the guard.

Compliance is checked by inspection.

22.106 Maintenance doors and lids with hinges shall be constructed so that they cannot fall
down unintentionally.

Compliance is checked by inspection.

22.107 Appliances with large area contacting applicator and with insertion applicator
shall incorporate at least two microwave interlocks that are operated when the applicator is
moved away from the load. Each of these interlocks shall operate before undue microwave
leakage occurs and at least one of the interlocks shall operate by mechanical means.
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Compliance is checked by inspection and the following test:

All microwave interlocks except one are rendered inoperative. The appliance is supplied at
rated voltage and operated with the load specified in 101.1.1 or 101.1.3. The microwave
leakage is measured during the movement of the appliance.

The appliance shall comply with 32.101. The test is repeated on each microwave interlock in
turn. Two test types are made: a first with a very slow movement away from the load, and a
second test type with a very rapid movement away from the load. In the second case, the
microwave generator shall be switched off within 3 s.

NOTE|1 A microwave interlock can function by a microwave energy sensing device.

NOTE|2 Microwave interlocks are only tested if they are necessary for compliance with 22.107.

22.108 At least one microwave interlock shall incorporate a switch or an iequally rejiable
methpd which disconnects the microwave generator or its supply main circuit,

Compliance is checked by inspection.

22.109 At least one of the microwave interlocks shall be concealed and not operable by
manipulation. This microwave interlock shall operate before—any accessible microwave
interlock can be defeated.

Compliance is checked by the following test.

The appliance is moved or not and an attempt is.made to operate the concealed microwave
interlock by applying test probe B of IEC 61032 to all openings. A straight rod, as shown in
Figure 101, is also applied to any openings of\tie microwave interlock mechanism.

The appliance is moved and simultangously an attempt is made to defeat any accessible
micrpwave interlock by means of test\probe B of IEC 61032.

It shgll not be possible to operate the concealed microwave interlock during the tests.

22.110 The failure of .anhy single electrical or mechanical component that affect$ the
opergtion of a microwave interlock shall not cause any other microwave interlo¢ck to
becoime inoperative,

Compliance is €hecked by inspection and, if necessary, by simulating component failur¢ and
opergting the(appliance as in normal use.

22.111{ A single fault such as failure of basic insulation or a loose wire bridging the
insulati i i _ o
moved away from the load.

Compliance is checked by inspection and, if necessary, by simulating relevant faults. Wires
that may become loose are disconnected and allowed to fall out of position but are not
otherwise manipulated. They shall not come into contact with other live parts or earthed parts
if this results in all microwave interlocks becoming inoperative.

NOTE 1 Failure of reinforced insulation or double insulation is considered to be two faults.

NOTE 2 Wires secured by two independent fixings are not considered likely to become loose.
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22.112 Microwave interlocks operated by detachable parts shall be guarded so that
accidental operation is prevented.

Compliance is checked by inspection and by manual test.

22.113 Lights, switches or push-buttons shall only be coloured red if they indicate danger,
alarm or similar situations.

Compliance is checked by inspection.

22.1

specified in 7.102, appliances with large area contacting applicator and _ins

appli

ator shall be provided with a key switch or similar to operate it from a distance’ at

the ppwer flux density is in conformity with Clause 32.

NOTE| This requirement ensures that the instructed person only gets closer to the opefrating appliand

large

hrea contacting applicator and insertion applicator as long as the power flux density is in conformi

Clausg 32.

Compliance is checked by inspection.

22.1
prov

15 Insertion applicators and contacting applicators without traction drive sh
ided with a timer limiting the time of operation to a value determined by the instr

person.

Compliance is checked by inspection.

221
prov

ided with a start switch and an operation switch.

Compliance is checked by inspection.

22.1

17 Small area contacting applicators shall incorporate a stand.

Compliance is checked by inSpection.

23

This

Internal wiring

Clause of-Part 1 is applicable.

24 CGomponents

This

241

‘E In order to protect the instructed person during determination of the restrictec:J area

rtion
wvhich

e with
y with

Il be
cted

16 The handheld unit of appliances witty;small area contacting applicators shall be

clause of Part 1 is applicable except as follows.

Addition:

NOTE IEC 60989 is not applicable to power transformers that supply the magnetron.
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24.1.4 Addition:
Interlocks are subjected to the following test which is carried out on six samples.

The interlocks are connected to a load that simulates the conditions occurring in the
appliance when it is supplied at rated voltage. They are operated at a rate of approximately
six cycles per minute. The number of cycles is

— microwave interlocks on microwave guards 50 000;
— other interlocks: 5 000.

After|the test, the interlocks shall not be damaged to such an extent that their further yse is
impalred.

25

w

upply connection and external flexible cords
This ¢lause of Part 1 is applicable except as follows.

25.1 | Modification:

Appliances shall not be provided with an appliance inlet.
25.5 | Modification:

Type[X attachments shall not be used.

25.7 | Replacement:

Supply cords shall not be lighter than

=

rubber insulated, ordinary "tough rubber sheathed flexible cord (code designation
60245 IEC 53);

=

polyvinyl chloride instlated, ordinary polyvinyl chloride sheathed flexible cord (code
d¢signation 60227 IEC 53).

In sgme countries, these supply cords are not suitable and the supply cord shgll be
ordinpry polychlorgprene sheathed flexible cord (code designation 60245 IEC 57).

Compliance is thecked by inspection.

NOTE|Adequirement to use supply cords with an outer metal-braided sheath is under consideration.

25.14 Addition:

This requirement also applies to external cables or cords where, because of the design of the
appliance, there is relative movement of more than 45° of the cable or cord at its point of
entry into an enclosure.
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25.15 Addition:

This requirement applies to all accessible cables or cords.

Replacement of the fourth paragraph:

A mark shall be made on the cord on the appliance side of the cord anchorage while it is
subject to the pull force shown in Table 12, at a distance of approximately 2 cm from the cord
anchorage or other suitable point. If access to the appliance side of the cord anchorage is not
practicable then the mark shall be made on the supply side of the anchorage and it shall be

ensu ; faation
of the force, the sheath of the cord does not move with respect to the conductors_or| their

insulation.

Modi

The

ication:

ull force on the supply cord shall be 150 N.

26 Terminals for external conductors

This

27 H
This

27.10

(supq
inclug

Clause of Part 1 is applicable.

rovision for earthing
clause of Part 1 is applicable except as follows.

1 Any external interconnection cable(s) between a separate main power s
lies) in a separate enclosure and he applicator portion in a separate enclosure
le an additional earthing wire fof high voltage circuits. The insulation of the wire

corregpond to the requirements for.insulation for operating high voltage.

27.102 Any secondary (high'voltage) circuit earthing of magnetrons by a separate wire
be cdnnected to its waveguide'in such a way that the wire does not come loose during s«
or repair.

28 Screws and‘connections

This

Clause of Part 1 is applicable.

Lpply
shall
shall

shall
rvice

29 (

learances, creepage distances and solid insulation

This clause of Part 1 is applicable.

30 Resistance to heat and fire

This clause of Part 1 is applicable except as follows.

30.2

Addition:

Subclause 30.2.3 is applicable.
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31 Resistance to rusting

This clause of Part 1 is applicable.

32 Radiation, toxicity and similar hazards

This clause of Part 1 is applicable except as follows.

Addition:

2013

Appli
acces
non-h

Micrg
instry
250 W
input
sens
exter]

The 1
surfa
the n

NOTE

22.107,

readin

Compliance for appliances with large area contacting applicator is checked by the t

32.1(
is ch
with
in 10

32.1¢
over
the H
micrq

or microwave barrier is not regarded as accessible.

A se

$mall area contacting applicator is checked by the tests in 32.101 under the cond|

hnces shall be so constructed and enclosed that there is adequate protection‘ag
s to the microwave enclosure, and that any microwave energy emanating from
azardous.

wave leakage is determined by measuring the microwave flux_density usin
ment capable to measure microwave flux densities from about, 5 W/m2 to at
V/m2, that reaches 90 % of its steady reading in 2 s to 3 s whencsUbjected to a ste
signal. To simplify the use of the instrument, a non-interfering-spacer is mounted o
br probe, providing a required minimum distance of 50 mm between the sensor an
hal object.

hicrowave leakage reading with the sensor at any point 60 mm or more from the ext
ce of the appliance or any microwave barrier shall.not exceed 50 W/m?2, averaged
ost onerous 20 s interval. The instrument reading. shall not exceed 250 W/m?2.

Microwave leakage can vary with power pulsing¢fincluding brief operation under the test conditi
19.101 and 101.1.1) and load variations. Depending on the actual time constant of the instr
Os are then taken every 2 s or 3 s.

1 under the conditions in 101.1.1>xCompliance for appliances with insertion appli
bcked by the tests in 32.101 under the conditions in 101.1.3. Compliance for applig

1.1.2.

1 In a first test series, all microwave barriers are in place and the spacer tip is n
and away from thevexternal surface of the appliance and microwave barrier to |
ighest microwave’ leakage, particular attention being given to the openings an
bwave barriers.” The region inside a geometric opening into the microwave encld

cond-test series is then carried out at the openings of appliances with large

conta

ctmg appl:cators and msert:on appl:cators as spec:f/ed in Table 101, with ren

ainst
it is

g an
least
pped
n the
o any

brnal
bver

bns in
iment,

pst in
cator
nces
tions

oved
bcate
 the
ysure

area
oved

with

2,5 mm d/ameter and 100 mm length (test probe C of IEC 61032) is used W/th the mstrument
sensor spacer for this test, as shown in Figure 102. During the operation, the free rod end is
moved in any position near but not inside the surface of the geometric openings specified in
Table 101. The position of the sensor is not to be any closer than 50 mm to any part of the
external surface of the appliance, and to the surface of the geometric opening of the
microwave enclosure.

Two additional sensor spacer tip and rod locations are to be used: as shown in Figure 102 but
with the spacer tip and its rod end now placed at the opening; and with the rod centre
mounted at the sensor spacer tip and a rod end at the opening.
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If the leakage reading is less than 50 W/m?Z, the reference surface for 101.6 is at the surface
of the geometric opening of the microwave enclosure without microwave barrier. If the
leakage reading exceeds 50 W/m?2 under these conditions, the locations of the sensor (not
spacer tip) further away from the microwave enclosure where this value is measured, is
recorded. The position of the reference surface away from the surface of the appliance is then
determined as 50 mm straight inwards from this sensor position and towards the surface of
the appliance.

NOTE The optimum length of the wire is different for operating microwave frequencies other than 2 450 MHz.

32. 102 A// microwave guards and microwave barners are in p/ace and the spacer tip is

or microwave guard or microwave barrier is not regarded as accessible.

32.103 With all microwave guards of small area contacting applicators in place, two
additlonal sensor spacer tip and rod locations are to be used: as showndnsFigure 102 buf with
the spacer tip and its rod end now placed at the opening between the' microwave guard and
the Ilpad; and with the rod centre mounted at the sensor spacerctip’ and a rod end 3at the
opening.

101 |Protection against accessibility to microwave-containing regions

101.1 The microwave leakage-preventing action of /mating parts of applicators and the|load
shall jprovide adequate protection against microwave‘leakage.

NOTE| Means of leakage prevention can be capacitive seals, quarterwave chokes (acting by impgdance
transfqrmation), mode chokes (acting by field patternymismatching) and microwave energy absorbers.

Compliance is checked by inspection and,the applicable tests in 101.1.1 to 101.1.2.

101.1.1 Large area contacting applicators are operated under the conditions in 3.1.9 and
additionally with a second load-consisting of a compact assembly of softwood planks With a
moisfure content of 15 % to~20 %. The assembly should extend at least 120 mm outwards
from the space of the applicator and be at least 200 mm high.

101.1.2 Small area-contacting applicators are operated under the conditions in 3.1.9.

101.1.3 Appliances with insertion applicator for moisture removal by insertion into holes in
floor,|wall or cejling structures are operated under the conditions in 3.1.9.

101.1.4/,Fhe dimensions of viewing openings and permanently open means of accegs for
ventilation, liquid evacuation or similar shall be less than 20 mm x 50 mm.

Compliance is checked by inspection.

101.2 The free height between a large area contacting applicator and a flat load shall be
less than 20 mm.

Compliance is checked by inspection of the appliance and its instruction sheet.
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If the manufacturer’s specifications allow use of the appliance with non-flat loads, the

testin 22.107 is repeated with the most onerous load geometry allowed by that specification.

Compliance is checked by inspection of the appliance and its instruction sheet.

101.4 The free accessible distance between the external housing or any microwave guard

of an

appliance with insertion applicator and the load shall be less than 20 mm.

Compliance is checked by inspection.

101.8 The free accessible distance between the microwave guard of a small |area
contacting applicator and a flat load shall be less than 20 mm.
Compliance is checked by inspection.
101.4 There shall be microwave barriers if there are accessible ‘openings int¢ the
micrpwave enclosure.
Therg shall be microwave barriers between a large area contacting applicator angd the
load,| and at an insertion applicator and its load.
Microwave barriers shall not be constructed of metal aorymicrowave-absorbing materjal in
such [a way that they can guide or absorb microwaves _and their accessible openings shdll not
be larger than the openings that they protect.
Microwave barriers shall be removable only with\the aid of a tool.
NOTE|1 The function of the microwave barrier is to'act solely as a mechanical barrier.
Microwave barriers shall withstand the“ests in 21.101 and 21.102. Furthermore, it shall not
be pdssible to insert the test probe B, of IEC 61032 through any holes in microwave bartiers,
with ¢xception of the accessible end-opening.
Compliance is checked by inspéction, the specified tests and the tests in Table 101.
The ¢imensional and microwave leakage measurement requirements on microwave bafriers
in relption to the dimension and type of opening are given in Table 101. The barrier length is
calcuated from the.reference surface as obtained by the applicable measurements in 34.101,
but shall extend)all the way to the opening of the microwave enclosure.
Table 101 — Specifications for microwave barriers
Opening-dimension—AHowed-use—Regquired-barrier Microwave-leakage Rematks
extent measurement
Up to 20 mm Only between 80 mm from With and without 100 mm
contacting reference surface [rod. 20 s time of integration
applicator and
the load
20 mm x 50 mm to Any purpose 80 mm from With and without 100 mm
@12 mm reference surface |[rod. 20 s time of integration
J12mmtod 3 mm [Any purpose None Only without rod. 20 s time of |@ 12 mm holes in applicator
integration walls will need protection
against leakage
< @ 3 mm and narrow [Any purpose None Only without rod. The
slots in metal leakage measurement
surfaces integration time is that of the
instrument (2 s to 3 s) for
narrow slots
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Compliance is checked by inspection and the applicable tests in 32.101 and 32.102.

NOTE 2 A method for testing the microwave properties of the microwave barrier is by a heating test of a part of
it in a laboratory microwave oven, for about 30 s. Appropriate material will not become hot and in particular there

will be

no hot spots.

NOTE 3 At 2450 MHz, narrow slots in an applicator can radiate significant microwave energy if their length
approaches a half wavelength. A contacting part of the body can then be subjected to a very local but high power
absorption even when there is a small leakage measured 50 mm away. There will be no leakage from slots less
than 3 mm wide in TEq, waveguides, along a wide side longitudinal centreline or in the short side in the plane of a
transverse cross section.

101.7
shall

excepption of the opening according to 101.6 at the load.

Microwave guards shall withstand the tests in 21.101 and 21.102. Furthermg
not be possible to insert the test probe B of IEC 61032 through any holescin®it

Compliance is checked by inspection and the specified tests. After these tests
microwave guards shall comply with 32.102.

Dimensions in milli

Al

D-\;'
| a

20

100+£0.2
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|

-
IEC 89102

Figure 101 — Test rod.for interlock concealment
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probe handle
probe spacer
field sensor
tape

metal rod

1 A hollow metal tube can.lie;*used instead of a solid rod. Its outer dimensions are L =100
5+0.15 mm. As material, non-magnetic metal like aluminium or brass can be used.

2 The rod can be fixéd to the probe spacer with a thin microwave transparent tape so that th
is located approximately 90 ° out from the end of the rod. Only when there is not enough space
of the access opgening the sensor can be more aligned with the rod. The minimum distance from the
y other part of thesappliance, including the surface of the access opening — to the field sensor is 50 mif

3 Since thelrod acts as an antenna, contact between the rod and metal part can cause spurious red
Maintaining a*minimum distance can be maintained.

Figure 102 — Arrangement for measurement of microwave leakage

" mm,

e field
in the
rod —
n.

dings.
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Figure 103 — Construction site, overview of different applicator types and their use
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Figure 104 — Large area contacting applicator without traction drive
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Figure 105 — Large area contacting applicator with traction drive
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Figure 106 — Insertion applicator
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load (e.g. window frame with paint to be removed)
small area contacting.applicator in metal housing (non-radiating into free space)

spring-loaded axial,"microwave transparent rod for load presence sensing, activating a micr
interlock

asymmetrie’guard or microwave guard
centre conductor of coaxial line (its continuation upwards to the right not shown)
metallic*tube, also outer conductor of coaxial line

area’of the gripping position of the operator’s hand when appliance is in use

pwave

outer enclosure, also containing control wiring

feedthrough for coaxial line and control wiring

grounded flexible cable containing coaxial line and control wiring

glass window above the window frame

microwave leakage sensor

microwave transparent cover (made of e.g. plastic) for microwave leakage sensor
operation switch

space for electrical components and wiring

start switch

operation lamp (orange or yellow)

Figure 107 — Small area contacting applicator
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Annex AA
(informative)

Rationales for the microwave barrier
and associated leakage tests

AA.1 The standard measurement of microwave oven leakage

r well
for the purpose have a small, reasonably isotropic ( of a
plastic rod. The sensor reacts to the electric field only. There is also a non-disturbing sensor
spacer which is used to determine a 50 mm minimum distance between the senser and any
part ¢f the appliance as specified in the standard. Testing of instruments include-calibrat|on in
the far field (the inaccuracy is allowed to be about £ 20 %), and one or two tests intended to
show| that the sensor is "electrically small" so that it does not itself ,cause interfefence
(stanfling waves) to objects nearby.

The $cale on microwave leakage instruments is not in the same)units as what is actually
meaiured (V/m) but instead in W/m2 (or mW/cmZ2). The conversion is correct only in the free
spac¢ plane wave case, where the wave impedance is 377Q and there is unidirectional
propdgation. Since a standing wave is the sum of two:waves propagating in different
directions, and the probe is not direction-sensitive, the field impedance then becomes smaller
or lariger than 377 Q, so that the instrument reading-becomes erroneous. Erroneous reafings
are also obtained in strongly curved near fields and“with the probe in a waveguide or s|milar
where there is a single or multiple mode (having.a“different impedance).

The minimum 50 mm distance between thexinstrument sensor and any accessible part ¢f the
appliance was specified more than 40 years ago when the first microwave oven legkage
standard was created. The major reasof’s were that it was found desirable to use the same
type jof instruments which were used for far-field exposure measurements, and that i{ was
concluded that an electric field, sensor instrument would not indicate a proper value for
determining the outgoing powerlux density if the probe was located

a) where the field curvature Was very significant (in comparison with the wavelength),

b) in[the presence of any standing waves near the sensor.

A redsonable compremise with the need to measure emission (i.e. in the source region, so
that the "leaking spot" could be found) was found to be 50 mm for the 2 450 MHz ISM band.
Even|if it was\hoted in the instrument literature at the time that the same 50 mm disfance
would be less-appropriate for the lower ISM band at 915 MHz, the matter was not consiglered
so prpblematic that the specification was modified.

The historical reason for the choice of the maximum allowed level of 50 W/mZ (=5 mW/cm?2)
was a result of an existing regulation on free space power flux density of up to 100 W/m?2
being acceptable in commercial and industrial environments, plus considerations of a
possibility of two or more microwave ovens being located close to each other. Later, when
household microwave ovens came on the market, the nature of door leakage was found to
typically be from only some few leaking spots, so that the power flux density decreased
almost quadratic with the distance away from these. There was no reason why the user would
remain very near the closed door of an operating oven, and widely publicised investigations
showed that the actual exposure of any part of the human body became very low, particularly
in consideration of a reasonable averaging time of 5 min to 10 min for hazard assessment. As
a result, the 50 W/m2 limit was applied also to household microwave ovens.
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In the beginning of the 1970’s, the US authorities responsible for radiation safety found some
quality problems with some microwave oven models, and introduced a 10 W/m2 “factory limit”
for new unused ovens, in order to dampen any public concerns. Only one or two other
countries followed.

In the meantime, IEC 60335-2-25, the safety standard for microwave oven for household and
similar use was successively developed and the value 50 W/m2 became the worldwide limit
after all tests. However, in empty operation and after a potentially destructive door test,
100 W/m2 was instead required. The rationales for the higher value under no-load conditions
were reported difficulties by some manufacturers, and the conclusion that no-load operation
would typically be even more short-term and an also uncommon fault condition.

In the 1980's, leakage measurements at covers for lamp replacement were dealt with by the
expefts maintaining IEC 60335-2-25. The hole array in the cavity wall, at the lamp, cpn of
courge leak microwaves. The size of the cover may be such that the 50 mm ,distance the
neargst appliance part can be maintained also with the sensor almost inside the ex{ernal
housing from which the cover has been removed. A case had been feported wherg the
instrdment reading was quite high in this condition, but there was a very-ow reading with the
whole housing removed. The reason for the high reading was that a standing wave inside the
housing had been created. There was an electric field but no realleakage since the stapding
wave|is the sum of an outwards- and inwards-going wave and may-have no net power flux. In
addition, if a finger would be put into the opening, the standing’ wave would disappeal and
only the real leakage becomes the possible hazard. As a ‘consequence, a statemen{ was
added to the standard to the effect that the instrument sénsor should not be closer tp the
opening plane than 50 mm, i.e. the region inside {he cover should not be consifered
accessible with regard to the leakage measurement:)The same principle is adhered to in this
standard, but the actual leakage situation is now really assessed, by the extended test in
Clausge 32.

AA.2 Microwave hazards — the basic\restriction

Micrgwave exposure is considered to be potentially hazardous if the heating of parts of the
humgn body exceeds certain values. These are specified as SAR values (specific absofption
rate) [and are expressed in W/kg tissue. The lowest SAR value of whole-body exposure where
therelmay be some risks has been found to be 4 W/kg. A safety factor of 10 is subsequently
appligd for instructed persons and a further safety factor of 5 for ordinary persons, result|ng in
the bjasic restriction of 9,4 and 0,08 W/kg in the two cases. Local, non-hazardous exppsure
limited to the head_and trunk may be up to 10 W/kg and 2 W/kg, respectively. Twiceg this
(20 W/kg and 4 W/kg) are considered non-hazardous locally in the extremities (including
hand$ and fingers)." The general microwave standards specify integration over any 10 g|body
mass), and the-time integration is over 6 min.

AA.3 Microwave hazard evaluation — the free space exposure method

For all practical exposure situations (except from communication devices such as mobile
phones for which a total source maximum power concept may apply), two simplified
verification methods are used in industry and for protection of microwave workers and the
general public: a maximum allowed far-field power flux density far away from the source, and
an emission standard for appliances such as microwave ovens.

The issue is now if the relaxation of SAR values for parts of the body, in combination with the
integration volume, are compatible with the free space exposure method.

When parts of the human body having a small radius of curvature are heated, diffraction,
resonant and other focussing or amplification phenomena may occur. In the case of
2 450 MHz, the internal wavelengths in tissues as well as the penetration depth limitation
result in only fingers being of major interest. In principle, also bent knuckles and elbows could
create focussing effects, but fingers are definitely much more problematic with regard to the
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effects discussed here. It is not assumed that other protruding parts of the body such as the
nose, ears or penis are brought very close to microwave leakage sources in commercial or
household heating equipment.

The following modelling results indicate the degree of compatibility between the basic
restriction and the free space exposure method:

Numerical modelling using commercially available electromagnetic software was used. A
finger with 13 mm diameter and typical dielectric data (homogeneous, with ¢* =40 - j10,
where the loss factor (10) is lowered in consideration of bone and tendons) was exposed to
10 W/m? in free space. The strongest absorption occurred for TM, polarisation (i.e. with the
impinging electric field parallel to the finger axis) and the mode in the finger then becpmnes of
the TMz4 type, having two opposite axial zones of maximum heating intensity. The_maxjmum
powefr intgnsity becomes 5 W/dm3 and the average over the worst 10 cm3 becomes @about
1,8 W/dm->.

If the| finger would be exposed to a plane wave with a power flux densityyof 50 W/mZ2 { that
which is allowed from microwave ovens, etc. — the maximum value would become 25 W/dm3
and the 10 cm3 integrated value would become 9 W/dm3.

The gonclusions are that:
. ne ordinary person basic restriction is exceeded. Howevef, the types of appliances|dealt
th in this standard are not operated by ordinary persons.

ne instructed person basic restriction is about_the same as the actual SAR value.
pbwever, the actual situation with large area_contacting applicators as well ag with
sertion applicators is that the operator is never close to the applicator opening gr rod
Ttenna. A negative factor is, however, that\opening regions of these applicators are

[ ]
SIH =4

Q =

larger than spots of an oven door as a leakage source, so that the region with a| high
mlicrowave energy density may extendsxfurther out than from an oven door. Hencg, the
construction of the applicators and barriers as well as the measurement method [must
ensure that SAR values of 20 W/kg.ifithe human extremities are not exceeded.

Q

AA.4 Microwave hazards from-open applicators

The Jactually absorbed microwave power in a part of the human body is always| very
dependent on the field eonfiguration, and the field configuration at the body part is| also
stronfly modified by the part itself. This means that even knowledge about the true power flux
density or the electric’ field intensity cannot be used to assess the actual microwave
absofption rate —tit.becomes necessary to establish a more complete scenario befor¢ any
calculations ofs/the absorption can be made. Hence, the leakage intensity measured|as a
quasi-plane free space wave at 50 mm or more away from the source will now not glone
determine.the level of hazard. The actual hazard also depends on:

e any.possibility of access into a region where there is microwave energy,

e the size of the opening, which may determine the type of field characteristics, or allow
several kinds of microwave field characteristics,

e any objects, including a load to be heated or a part of the body at the opening, which may
also determine the type of field characteristics.

The access situation is of course crucial and shall be standardised in some ways so that
reasonably simple and objective procedures and requirements can be established. Since only
the arm, hand and finger (and leg, foot and toes) are considered to be the parts of the body
which may get in contact with or close to applicator openings of these appliances, two
important issues can be directly quantified:

a) all geometric factors (by Test probe B, etc.), and
b) as addressed above, these parts of the body are less sensitive than for example the head.
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An important principle is that a "hazard boundary" (called reference surface in this standard)
is defined somewhere in the vicinity of the physical opening surface and that a leakage
instrument reading of 50 W/m2 is to apply for the tests. This means that what remains is to
construct tests which will ensure, with reasonable certainty, that actual power densities (in
W/m3, or SAR values in W/kg) in human extremities “contacting” the reference surface will not
exceed those caused by a “normal” leakage source such as a microwave oven door region
giving a power flux density reading of 50 W/m2 at 50 mm distance from any part of the
appliance.

The field configuration then becomes the issue, i.e. how to obtain realistic measurement
results with the same type of instruments as are used for microwave ovens with a door.
Clearty; ' i fficati rsati i i Arios.
The most important matter is then to consider cases where access would be more severg than
in thg normal door leakage case. These "onerous" cases are:

e The field configuration is such that there is a very high intensity in a region, anfd the
intensity diminishes very quickly with increasing distance, so that no 'reading may be
obptained with the sensor 50 mm away from the applicator opening — but,there is obvipusly
a|quite hazardous microwave energy density at the opening. Struictures creating|non-
rgdiating near fields or strongly evanescent modes have _this’ effect. Small |area
contacting applicators are excellent examples of this — they doih fact need to have|such
characteristics for compliance with this standard and there~must of course be adefuate

protection of the operator against access to the applicator.opening.

The field configuration is such that a microwave powerflux is bound to a dielectric opject.
The loads being treated with large area contacting applicators are the most typical
example, and a bound surface wave may then.éxist, and "transport" microwave power
ayay from the opening. The “best” condition for this phenomenon occurs with loads
having a very high water content (a very high.dielectric constant ¢’).There may then be no
lepkage instrument reading with the sensor 50 mm up, but with the metal rod in
Figure 102.

In this standard, a method of leakage cextraction and non-shielding microwave barrigrs is
used| One end of the metal rod may-act as a receiving antenna and since the end can be
locatg¢d very close to parts of thé)applicator and load it will also pick up near fjelds,
evangscent modes and surfaceswaves when suitably oriented. A “spatial averaging” qf the
exterpally available microwave.energy also results, since the instrument sensor is still not
closer than 50 mm to any other object.

AA.§ The time averaging

Therg are onlyitwo time integration specifications in the existing national standards by
radiation protection agencies:

a) 6|min‘for whole-body exposure (probably including fingers), and

a—for duty cveles incases of very s as—fre ad3a ansAHtters.
Additionally, in some national legislation on non-ionising radiation there is a ceiling value
of exposure; a ceiling value of e.g. 250 W/m2 and a 10 W/m?2 average may be interpreted
as maximum 300/25 = 12 s isolated strong exposure being allowed during any 6 min
interval, with no exposure during the remaining 5 min 48 s of the interval.

The 6 min integration time is quite compatible with typical cases of irradiation of parts of the
body having a radius of curvature larger than about one free space wavelength of 2 450 MHz
microwaves. In such cases, essentially a plane damped wave propagation can be assumed,
as well as a depth of 30 mm to 40 mm in the tissue over which equilibration by heat
conduction takes place. Using the heat conductivity data and the Fourier heat conduction
equation then results in a time constant (i.e. about 63 % of the stationary conditions have
occurred) of about 5 min. A useful comparison is with boiling of an egg in 100 °C water: it
takes about 5 min for the centre to reach a temperature of about 65 °C.
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The most onerous heating pattern in a diameter 13 mm finger under plane wave 2 450 MHz
irradiation is uneven, with about 5 mm distance between the hot and cold areas. It can be
shown that the overall microwave coupling is strongest for about a diameter 16 mm finger.
The corresponding distance between hot and cold areas then becomes 7 mm or less.

The Fourier heat conduction equation is spatially quadratic. Using the boiling of a diameter
40 mm egg in 5 min having distance between the cold and hot regions is 20 mm as a basis, a
7 mm distance would be similarly equilibrated in (7/20)2 of 5 x 60 s, i.e. about 35 s integration
time is adequate.

skin prea with heat-sensing nerves will be heated at least by conduction and that\sych a
temperature rise under short term conditions will not cause any injury in the fingef$.-A nprmal
persdn will feel and react to a temperature increase of the same order or less(= about B K —
within some very few seconds.

A homogeneous SAR value of 20 W/ kg (the basic restriction for instructed person fingers) will
result in a temperature rise rate of about 0,5 K/min.

Now suppose that only e.g. the tip of a finger absorbs all power(and the remainder of the 10 g
absofbs no power. Such scenarios must actually be considéred for small area contacting
applicators dealt with in this standard and of course occurs e.g. with the finger if there is
access to the near field. The volume of that part of the tip that absorbs microwaves is now set
to 0,5 cm?3 (which is the volume of a hemisphere with/diameter 12 mm). Using this in re|ation
to thg 10 cm?3 of the basic restriction, one obtains a 20 times faster “allowed” temperature rise
rate ¢f 10 K/min. This will also mean that the person will feel the heating of the finger Within
20 s.|Since the equilibration by heat conduction“has about the same time constant as apove,
one ggain arrives at about 30 s suitable integration time.

AA.§ Conclusions and modifications of differences to the existing standards for
microwave ovens with a cavity door

The B min time of integration\specified in many existing standards is inadequate fgr the
purpgses of this standard.\.A more realistic value should be 30s. However, additional
requifements on protection against accessibility to microwave-containing regions are| also
needed — and are contained in Clause 101 of this standard.

The @gxisting emission standard for microwave ovens specifies an integration time of abolt 2 s
for the measurement. This is for historical and practical rather than safety reasons. A typical
hous¢hold microwave oven has either a ceiling stirrer or a turntable, and with the spegified
circularlycylindrical test load, the leakage variation periodicity will be comparable to orf less
than |theé’ specified integration time. Measurements are then correct and made easily and
quick i i i i 5.

Since the appliances considered in this standard behave quite differently, there is no reason
to introduce limitations on construction which have no relevance to safety considerations. The
same 20 s time of integration for leakage measurements as in the standard IEC 60335-2-90
shall therefore be applied. This is somewhat shorter than 30s, but allows faster
measurements and easier integration. The most onerous 20 s interval is to be chosen, and
the instrument integration time of 2 s to 3 s shall be maintained.

In addition, the same maximum measured (integrated, ceiling) value of 250 W/m2 as in the
standard IEC 60335-2-90 for microwave tunnel ovens, consistent with the instrument
integration time of 2 s to 3 s is introduced, to simplify instrument specifications and handling
as well as the numerical integration in cases of highly variable leakage. Such strong variability
may occur for example in appliances with a protective device consisting of a built-in leakage
monitor coupled to a cut-out.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTRODQMESTIQUES ET ANALOGUES -
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Partie 2-110: Exigences particuliéres pour les appareils a micro-ondes
a usage commercial avec applicateurs par insertion ou par contact
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La présente partie de la Norme internationale CEl 60335 a été établie par le sous-comité 61B:
Sécurité des fours a micro-ondes a usage domestique et commercial, du comité d'études 61
de la CEIl: Sécurité des appareils électrodomestiques et analogues.

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
61B/477/FDIS 61B/483/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.
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La présente partie 2 doit étre utilisée conjointement avec la derniére édition de la
CEI 60335-1 et ses amendements. Elle a été établie sur la base de la cinquieéme édition
(2010) de cette norme.

NOTE 1 L'expression "Partie 1" utilisée dans la présente norme fait référence a la CEl 60335-1.

La présente partie 2 compléte ou modifie les articles correspondants de la CElI 60335-1 de
fagon a transformer cette publication en norme CEl: Exigences particulieres pour les
appareils a micro-ondes a usage commercial avec applicateurs par insertion ou par contact.

Lorsqu'un paragraphe particulier de la Partie 1 n'est pas mentionné dans la présente partie 2,
ce p i i i i ; > orme
spécifie "addition", "modification" ou "remplacement", le texte correspondant de la, Palrtie 1
doit §tre adapté en conséquence.

NOTE|2 Le systéme de numérotation suivant est utilisé:

— pdragraphes, tableaux et figures: ceux qui sont numérotés a partir de 101 sont complémentaires de ceuk de la
Partie 1;

— ndtes: a I'exception de celles qui sont dans un nouveau paragraphe ou de celles ‘qui"concernent des ndtes de
la|Partie 1, les notes sont numérotées a partir de 101, y compris celles des ariicles ou paragraphes qyi sont
remplaceés;

— arnnexes: les annexes supplémentaires sont appelées AA, BB, etc.

NOTE|3 Les caracteres d'imprimerie suivants sont utilisés:
— exigences: caractéres romains;
— spécifications d'essai: caracteres italiques;

— ndtes: petits caractéres romains.

Les mpts en gras dans le texte sont définis a I'Article 3¢Lorsqu'une définition concerne un adjectif, I'adjectjf et le
nom agsocié figurent également en gras.

Le cgmité a décidé que le contenu de. cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de-la CEl sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée A cette date, la publication sera

* rgconduite,

* sUipprimée,

* rgmplacée par une édition révisée, ou
* amendée.

NOTE|4 L'attentioncdes Comités Nationaux est attirée sur le fait que les fabricants d'appareils et les orgafismes
d'essaj peuvent avoir.besoin d'une période transitoire apres la publication d'une nouvelle publication CEI, oy d'une

publication amehdée ou révisée, pour fabriquer des produits conformes aux nouvelles exigences et pour adapter
leurs §quipements aux nouveaux essais ou aux essais révisés.

Le conitérecommande que le contenu de cette publication soit entériné au niveau national au plus tét 12 mois et
au plug tard 36 mois aprés la date de publication.

Une liste de toutes les parties de la CEI 60335, sous le titre général Appareils
électrodomestiques et analogues — Sécurité, est disponible sur le site web de la CEI.
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INTRODUCTION

2013

Il a été considéré en établissant la présente Norme internationale que |'exécution de ses

dispositions était confiée a des personnes expérimentées et ayant une qualific
appropriée.

ation

Cette norme reconnait le niveau de protection internationalement accepté contre les dangers
d'origine électrique, mécanique et thermique, et 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 pra

tique et elle tient compte de la facon dont les phénomeénes électromagnétiques pe

affec

Cettg
reste

d'alimentation. Cependant, les régles nationales d'installation peuvent étre différentes.

Si um appareil compris dans le domaine d'application de la présente norme com

égalg
corre

cela ¢st applicable, on tient compte de I'influence d'une fonction sur les autres fonctions.

Lorsag
traité

NOTE
néces

Cette
présé

NOTE
été pr
norme
apparg
plus d

Un appareil conforme au texte de la présente norme ne sera pas nécessairement

confd
il apq

Un a
ceux
fonct

er le fonctionnement sir des appareils.

norme tient compte autant que possible des exigences de la CEl 60364, de fa
r compatible avec les régles d'installation quand I'appareil est raccordé au ré

ment des fonctions qui sont couvertes par une autre partie 2 de la CEI 60335, la p
spondante est appliquée a chaque fonction séparément, dansAa’limite du raisonnab

5 dans la Partie 1, la Partie 1 s'applique.

1 Cela signifie que les comités d'études responsables ‘pour les parties 2 ont déterminé qu'il n'éts
aire de spécifier des exigences particuliéres pour I'appareil en question en plus des exigences généra

norme est une norme de famille de.produits traitant de la sécurité d'appareils
ance sur les normes horizontales et genériques couvrant le méme sujet.

ses en considération lorsque les exigences générales et particulieres ont été étudiées pour la s§

ils, des normes génériques, comme I'ISO 13732-1 pour les surfaces chaudes, ne sont pas applicab
e la Partie 1 ou des parties 2«

rme aux principes~de sécurité de la norme si, lorsqu'il est examiné et soumis aux es

décrits dans les exigences de la présente norme peut étre examiné et essay

peut

ptre estimé caonforme a la norme

vent

on a
seau

porte
rtie 2
le. Si

u'une partie 2 ne comporte pas d'exigences complémentaires pour couvrir les dahgers

it pas
es.

et a

2 Les normes horizontales et génériques couvrant un danger ne sont pas applicables parce qu'ellles ont

rie de

5 CElI 60335. Par exemple, dans levcas des exigences de température de surface pour de nombreux

les en

jugé
sais,

arait qu'il présente d'autres caractéristiques qui compromettent le niveau de sécgurité
visé par ces exigehces.

bpareil\utilisant des matériaux ou présentant des modes de construction différents de

é en

on de I'objectif poursuivi par ces exigences et, s'il est jugé pratiquement équivalernt, il
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1

L'article de la Partie 1 est remplacé par l'article ci-aprés.

APPAREILS ELECTRODQMESTIQUES ET ANALOGUES -
SECURITE -

Partie 2-110: Exigences particuliéres pour les appareils a micro-ondes
a usage commercial avec applicateurs par insertion ou par contact

Domaine d'application

La pnésente Norme internationale traite de la sécurité des appareils a micro;ondes a ysage
commercial dont la tension assignée n'est pas supérieure a 250V pour les apppreils

mondphasés branchés entre phase et neutre et a 480 V pour les autres appareils.

La prgsente norme ne tient pas compte en général

de¢s personnes (y compris des enfants) dont
o | les capacités physiques, sensorielles ou mentales; ou;

o[ le manque d'expérience et de connaissance

gs empéchent d'utiliser I'appareil en toute sécurité.sans surveillance ou instruction;

d¢ Il'utilisation de I'appareil comme jouet par des.enfants.

Les appareils couverts par la présente normie comportent un applicateur ouvert (cqmme
exemple une vue d'ensemble est donnée a‘la.Figure 103) destiné au traitement de la chprge.

Il en existe trois types:

lejs appareils avec applicateur —par insertion, généralement utilisés pour erlever
I'fumidité et fonctionnant par insertion dans des trous au plancher, au mur ou au plafond
(Un exemple est donné a la Figure 106);

lels appareils avec applicateur par contact de grande surface, généralement ufilisés
pour le séchage de planchers, murs ou plafonds (des exemples sont donnég aux
Figure 104 et 105);

lejs appareils avéc,applicateur par contact de petite surface, généralement utilisés| pour
lel décapage.de peinture et le chauffage par points (un exemple est donné|a la
Figure 107X

NOTE|101 lsessappareils avec applicateur par insertion et les appareils avec applicateur par contact de
grandg surface sont des appareils mobiles. Les appareils avec applicateur par contact de petite surfade sont

des agpareils portatifs.

NOTE 102 Les appareils qui utilisent de I'énergie non électrique sont compris dans le domaine d'application de la
présente norme. Leur section a micro-ondes est considérée comme motorisée.

NOTE 103 L'attention est attirée sur le fait que

ces appareils peuvent rayonner de I'énergie micro-ondes a I'extérieur d'une zone restreinte dans laquelle ils
sont utilisés. Les exigences complémentaires spécifiées par les organismes nationaux responsables de la
protection contre les rayonnements non ionisants, selon lesquelles la densité surfacique de puissance a
I'extérieur de cette zone restreinte ne peut pas dépasser une moyenne de 10 W/m? par période de 6 min, sont
prises en considération dans la présente norme;

ces appareils sont exclusivement destinés a traiter la charge dans les conditions de fonctionnement
normal; autrement dit, la présente norme ne s'applique pas aux appareils ou systémes ayant recours a la
propagation de micro-ondes en espace libre;

pour les appareils destinés a étre utilisés dans des pays tropicaux, des exigences particuliéres peuvent étre
nécessaires;
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dans de nombreux pays, des exigences complémentaires sont spécifiées par les organismes nationaux de la
santé publique et par les organismes nationaux responsables de la protection des travailleurs et de la
protection contre les rayonnements non ionisants.

NOTE 104 La présente norme ne s'applique pas

aux fours a micro-ondes domestiques, y compris les fours a micro-ondes combinés (CE|l 60335-2-25);

aux fours a micro-ondes a usage commercial avec porte de cavité, aux fours a micro-ondes combinés a usage
commercial avec porte de cavité et aux fours a micro-ondes combinés a usage commercial sans porte de
cavité et avec moyen de transport (CEl 60335-2-90);

aux installations de chauffage industriel a hyperfréquences (CEl 60519-6);
aux appareils a usage médical (CEI 60601-1);

aux_appareils et équipements destinés 8 un usage en laboratoire (série CE1 61010):

ayx appareils destinés a étre utilisés dans des locaux présentant des conditions particulieres, tellesyque la
prgsence d'une atmosphére corrosive ou explosive (poussiéeres, vapeur ou gaz).

NOTE|105 Certains des essais et spécifications cités dans la présente norme ne sont pas™applicablgs aux

appargils affichant une fréquence différente de 2 450 MHz.

2

L'article de la Partie 1 est applicable avec I'exception suivante.

Additfon:

Références normatives

CEI §0335-2-90, Appareils électrodomestiques et analogues — Sécurité — Partie 2-90: Rggles

partigulieres pour les fours a micro-ondes a usage commercial

3

L'article de la Partie 1 est applicable avec.es exceptions suivantes.

3.1.7| Addition:

Note 101 & I'article: La fréquence assignée est la fréquence d'entrée.

3.1.9| Remplacement:
condjitions de fonctionnement normal
fonctlonnement de 'appareil en mode chauffage dans les conditions suivantes:

Termes et définitions

L'appareil est mis ;en fonctionnement conformément aux instructions du fabricant|pour
l'utilisation préyue. Cependant, utiliser une charge typique pour l'utilisation prévue pgut se
révéler peu pratique, cette charge pouvant appartenir a un batiment, a moins que le fabyicant
ne mette a<disposition des charges de ce type utiles et réalistes pour les essais. Si tel|n'est

pas l¢ cas, I'appareil est mis en fonctionnement dans les conditions suivantes:

La température initiate de ta charge d'essar utitisee pour t-absorption de f'energie micro-ondes
doit étre de (20 £ 5) °C.

Les réglages de puissance les plus élevés du générateur doivent étre utilisés.

Les appareils avec applicateur par insertion destinés a enlever I'humidité fonctionnent par
insertion dans des trous au plancher, au mur ou au plafond, dans les conditions suivantes:

a) La charge d'essai se compose d'une cuve métallique remplie d'eau dont la surface

supérieure, ouverte, dépasse les dimensions horizontales de I'appareil d'au moins 70 mm
de chaque cé6té et dont la colonne d'eau présente une hauteur supérieure d'au moins
150 mm a la longueur de la distance d'insertion la plus longue de I'applicateur par
insertion. En partie haute, les c6tés de la cuve sont munis de supports horizontaux
composés d'un matériau transparent aux micro-ondes, avec une ouverture adaptée pour
I'antenne de l'applicateur. Le niveau de I'eau est ajusté de telle sorte que la distance entre
le boftier de I'appareil et la charge d'essai soit la méme que pour ['utilisation prévue.
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Note 101 a l'article: S'il apparait clairement que I'obtention d'une bonne adaptation de I'impédance micro-
de I'applicateur par insertion n'est possible que si le trou dans lequel ce dernier est inséré n'est pas rempli

ondes
d'eau,

une gaine (ou un dispositif analogue) composée d'un matériau hautement transparent aux micro-ondes, tel que

le PTFE, est utilisée autour de I'applicateur par insertion. Si une propagation axiale des ondes est con
dans le montage d'essai et que le fabricant peut montrer qu'un tel phénoméne ne peut pas se produire da

statée
ns les

conditions d'utilisation réelles ou que, dans un tel cas, les dispositifs de surveillance arrétent I'applicateur par
insertion, un tube plastique a paroi mince possédant un diameétre intérieur correspondant au diameétre maximal du

trou tel que défini dans la spécification du fabricant peut étre utilisée.

b) Les appareils avec applicateur par contact de grande surface destinés au séchage de
planchers, murs ou plafonds sont mis en fonctionnement dans les conditions suivantes: la

charge d'essai se compose d'une cuve métallique remplie d'eau dont la su

rface

supérieure, ouverte, dépasse les dimensions horizontales de I'appareil d'au moins 70 mm

de_chaque c6té et dont Ia colonne d'eau présente une hauteur minimale de 150 mm
cdtés opposés de la cuve sont munis de supports horizontaux composés d'un mat

I'gnceinte juste assez pour que le dispositif de transmission repose dessus) ke n

rgprésentant des murs.

Deux
ériau

transparent aux micro-ondes, placés en partie haute, qui s'enfoncent a l'intérietir de

veau

de¢ l'eau est ajusté de telle sorte que la distance entre l'applicateur et la charge dlessai
s¢it la méme que pour l'utilisation prévue. La fonction d'inversion du“dispositif de
transmission est essayée dans les conditions suivantes: |'appareil est mis en
fanctionnement sur une surface horizontale en contreplaqué d'une épaisseur de 20 mm et
dune surface suffisante pour permettre un mouvement de va-gt-vient entre des jplocs

Note 102 a l'article: Si cela s'avére nécessaire a |'obtention d'un fonctionnement représentatif de I'appargil, les

suppofts horizontaux sont étendus de sorte a actionner les verrouillages micro-ondes mécaniques.

Les appareils avec applicateur par contact de petite surface destinés au décapad
peintlire et au chauffage par points sont mis en fonctiongement dans les conditions suiVj

La charge d'essai se compose d'une meule ou d'un<bloc a poncer en carbure de silici

e de
ntes:

m fin

d'ung épaisseur minimale de 15 mm, et d'une Iongueur et d'une largeur dépassant cellg¢s de

l'ouverture de l'applicateur d'au moins 30 mm; cette charge d'essai doit cependant
suffisamment grande pour pouvoir étre refroidie a I'air par la face inférieure sans
I'appareil s'en trouve influencé.

3.10
appareil a micro-ondes avec applicateur par insertion, ou par contact de grande ¢
petité surface
appareil a usage commercial\gui utilise I'énergie électromagnétique sur une ou plus

étre
que

u de

ieurs

bandes de fréquences ISM comprises entre 300 MHz et 30 GHz pour fournir de I'énergie a
une ¢charge externe, qui est chauffée de sorte a produire un processus de séchage, de

transport d'humidité pouvant aboutir a la création de forces du fait de la formation de va

peur,

de décomposition ou-de modification chimique, de fusion ou de destruction d'organismeg tels

que les bactéries ou tes champignons

Note 1| a I'articlé: ) Les bandes de fréquences ISM sont les fréquences électromagnétiques établies par I'
reproduites dans Ta CISPR 11.

Note 2 a4’article: Les aliments et les boissons ne sont pas des charges au sens de la présente norme.

3.102
applicateur
dispositif qui applique I'énergie micro-ondes a la charge

3.103
charge
objet a traiter dans lequel I'applicateur est introduit ou prés duquel ce dernier est placé

3.104
transparence aux micro-ondes
propriété d'un matériau qui réfléchit et absorbe de maniére négligeable les micro-ondes

Note 1 a l'article: La permittivité relative d'un matériau transparent aux micro-ondes est inférieure a 7
facteur de pertes relatif est inférieur a 0,015.

UIT et

et son
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3.105

applicateur par insertion

applicateur destiné a étre inséré dans la charge, ou la totalité de la puissance micro-ondes
disponible doit étre absorbée

3.106

applicateur par contact de grande surface

applicateur doté d'une enceinte métallique, possédant au moins une ouverture non
métallique géométrique a travers laquelle I'énergie micro-ondes est appliquée a une charge
externe située prés de l'applicateur, ou la totalité de la puissance micro-ondes disponible
doit étre absorbée

3.10
applicateur par contact de petite surface
applicateur doté d'une enceinte métallique, possédant au moins une aouverturel non

métallique géométrique ou un dispositif adéquat a travers lequel I'énergie,micro-ondejs est
uée a une charge externe située trés pres de l'applicateur, op, Aa totalité de la
ance micro-ondes assignée doit étre absorbée

3.108
puissance restituée assignée des micro-ondes
puiss@nce micro-ondes restituée assignée a l'appareil par le fabricant

Note 1| & I'article: Cette puissance peut étre inférieure a la puissance (micro-ondes disponible du fait des|pertes
intentipnnelles de puissance micro-ondes dans les absorbeurs de_ficro-ondes (voir Note de 101.1) et les cables
coaxiaux assurant la protection du générateur de micro-ondes _des)applicateurs par contact de petite sprface
(voir 2p.101).

3.109
puisEnce micro-ondes disponible

puiss@nce restituée nominale du générateurnde micro-ondes lorsque la condition d'adapfation
de l'impédance est vérifiée qui est obtenue par la spécification et la mesure indiquées par le
fabrigant du générateur, de I'énergie_électrique a l'entrée du générateur dans l'appargil au
courq des 10 premiéres secondes desfonctionnement a puissance maximale

Note 1| a l'article: Dans le cas des\magnétrons, la puissance restituée se stabilise généralement au bout |de 3 s
d'alimgntation.

3.110
personne formée
persgnne suffisamment formée et contrélée pour connaitre la fagon d'éviter tout danger
provdqué par le fonctionnement d'un appareil a micro-ondes avec applicateur par insertion,
applicateur par'contact de grande surface ou applicateur par contact de petite surface

3.111

personne qualifiée
pers%m—mmmmWMMMMS lui
permettent de discerner et d'éviter tout danger provoqué par le fonctionnement d'un appareil

a micro-ondes avec applicateur par insertion, applicateur par contact de grande surface
ou applicateur par contact de petite surface

3.112
personne ordinaire
personne qui n'est ni une personne qualifiée ni une personne formée

3.113

dispositif de transmission

moyen ou sy