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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-88: Particular requirements for humidifiers intended for use

with heating, ventilation, or air-conditioning systems

1) The
all
intel
this|

entjusted to technical committees; any IEC National Committee interested in the subject dealt wi

par
with
Org
two
2) The
intel
fron
3) The
of
Cor

4) In ¢
Sta
divd
indi

5) The
equl

6) Attd
of p

This {
Applig
comm

This s
techni

The te

FOREVWOURD

IEC (International Electrotechnical Commission) is a worldwide organization for standardizatioh con
hational electrotechnical committees (IEC National Committees). The object of the IEC lis to g
Fnational co-operation on all questions concerning standardization in the electrical and electronic fig
end and in addition to other activities, the IEC publishes International Standards. Their prepar

icipate in this preparatory work. International, governmental and non-governmettdl organizations

the IEC also participate in this preparation. The IEC collaborates closely” with the Inter
anization for Standardization (ISO) in accordance with conditions determined_by agreement betw
organizations.

formal decisions or agreements of the IEC on technical matters, éxpress, as nearly as possi
rnational consensus of opinion on the relevant subjects since each .technical committee has represg
h all interested National Committees.

documents produced have the form of recommendations for iptermational use and are published in t
tandards, technical specifications, technical reports or guides and they are accepted by the N
hmittees in that sense.

rder to promote international unification, IEC NationahCommittees undertake to apply IEC Inter
hdards transparently to the maximum extent possible in their national and regional standarg
rgence between the IEC Standard and the corresponding national or regional standard shall be
cated in the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible
pment declared to be in conformity with one,of its standards.

ntion is drawn to the possibility that some of the elements of this International Standard may be the
atent rights. The IEC shall not be held_responsible for identifying any or all such patent rights.

bart of International Standard IEC 60335 has been prepared by subcommittee
nces for air-conditioning for household and similar purposes, of IEC teg
ittee 61: Safety of household and similar electrical appliances.
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Full information on the voting for the approval of this standard can be found in the report on

voting

indicated in the above table.

This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of the fourth edition (2001) of that standard.

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

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to
convert that publication into the IEC standard: Safety requirements for electric humidifiers
intended for use with heating, ventilation, or air-conditioning systems.
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When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. When this standard states "addition", "modification" or "replacement”,
the relevant text in Part 1 is to be adapted accordingly.

NOTE 2 The following numbering system is used:

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

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

— additional annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:

- requirements: in roman type;

- tes|t specifications: in italic type;
— notg¢s: in small roman type.

Words [in bold in the text are defined in Clause 3. When a definition concerns an adjective,”the adject|ve and

associdted noun are also in bold.

The cpbmmittee has decided that the contents of this publication will‘remain unchanged until
2004.|At this date, the publication will be

* regonfirmed;

e withdrawn;

* replaced by a revised edition, or
* anpended.

The fgllowing differences exist in the countries indicated below.

— 6.1 class 01 appliances are allowed (Japan),

— 6.1 class 0 and 01 appliances are allowed (South Africa, Poland).

A bilirjgual version of this pubtlication may be issued at a later date.
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INTRODUCTION

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

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

This standard takes into account the requirements of IEC 60364 as far as possible so that

there

mains|. However, national wiring rules may differ.

If an appliance within the scope of this standard also incorporates functions that-are cg
by anpther part 2 of IEC 60335, the relevant part 2 is applied to each function’separat

far as| is reasonable. If applicable, the influence of one function on the other is tak
accoulnt.
This gtandard is a product family standard dealing with the safety)of appliances and

preceflence over horizontal and generic standards covering the.same subject.

An appliance that complies with the text of this standard willyhot necessarily be conside
comply with the safety principles of the standard if, when examined and tested, it is fo
have other features that impair the level of safety covered by these requirements.

An ap
in the
the re¢

with the standard.

IS compatbpility with the wiring rules when the appliance Is connected 10 the §

pliance employing materials or having forms ef construction differing from those d¢

quirements and, if found to be substantially equivalent, may be considered to G
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFTEY -

Part 2-88: Particular requirements for humidifiers intended for use
with heating, ventilation, or air-conditioning systems

1 Scope

This dlause of Part 1 is replaced by the following.

This Ipternational Standard deals with the safety of electric humidifiers intended-for use with
heating, ventilation, or air-conditioning systems in household, commercial, and’ light industrial
applications (and may include large stand-alone commercial equipment) which operate
accorgling to the evaporative or atomization system, water-injection, steam and the like, their
maximum rated voltage being not more than 250 V for single-phaseappliances and 600 V for
all other appliances.

NOTE [101 Air-conditioning equipment to be used in conjunction with the<humidifiers covered by this sfandard
are covVlered in IEC 60335-2-40.

As f:lr as is practicable, this standard deals with_the common hazards presented by
applignces that are encountered by all persons in and;around the home. However, in ggneral,
it does not take into account

— the use of appliances by young children or infirm persons without supervision;

— playing with the appliance by young children.
NOTE 102 Attention is drawn to the fact that

—  forlappliances intended to be used in vehicles or on board ships or aircraft, additional requirements may be
nefessary;

— in |many countries, additional requirements are specified by national health authorities, national authorities
regponsible for the protection of labour and similar authorities.

NOTE 103 This standard does not'apply to

- humidifiers without room_heating, ventilation or air-conditioning equipment intended exclusively for holisehold
use (IEC 60335-2-98);

— appliances designed\eXclusively for industrial processing;

— appliances intended to be used in locations where special conditions prevail, such as the presenge of a
cofrosive or explosive atmosphere (dust, vapour or gas);

— humidifiers.intended for medical purposes (see IEC 60601).

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

IEC 60068-2-52:1996, Environmental testing — Part 2: Tests — Test Kb: Salt mist, cyclic
(sodium chloride solution)
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3 Definitions

This clause of Part 1 is applicable except as follows.

3.1.9 Replacement:

normal operation

conditions that apply when the appliance is mounted as in normal use and is operating under
the most severe environmental operating conditions specified by the manufacturer

3.101
humijifiers
appliances which are intended to increase air humidity

3.102
applijnces accessible to the general public
applignces intended to be located in residential buildings, or in commerciakbuildings

3.103
applijnces not accessible to the general public
applignces which are intended to be maintained by qualified{service personnel and Igcated
either|in machine rooms and the like or at a level not less¢han 2,5 m or in secured rpoftop
areas

4 General requirement

This glause of Part 1 is applicable.

5 General conditions for the tests

This dlause of Part 1 is applicable,

6 Classification
This dlause of Part 1 is_ applicable except as follows.
6.1 [Replacement:

Applignces-shall be class I, Il or lll with respect to protection against electrical shock.

Com janca jc chaoclead hy inconactinn and by tha ralovant addifinnal tacfc
vvvvvvvvvvvvvvvvv DY OP-O GO a1 ooV ot aaTtroHcHtoStST

6.101 Appliances shall be classified according to the accessibility as defined in 3.102 and
3.103

Compliance is checked by inspection and the relevant tests.

7 Marking and instructions

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

For humidifiers connected to the water supply:

pe

rmissible maximum pressure (in pascals) of the water supply system.

Humidifiers generating water or steam with a temperature exceeding 60 °C shall be marked
with the following:

WARNING: Danger of hot water. Drain water before servicing.

7.12 [Addition:

For appliances accessible to the general public the classification according t6)6-101
be indluded.

7.12.1 Addition:

In particular, the following information shall be supplied:

- th
th

— fof
ze

- thg the appliance shall be installed in accordance with national wiring regulations;

dimensions of the space necessary for correct installation of the appliance inc
minimum permissible distances to adjacent structures;

appliances with electric resistance heaters and-for those appliances tested in exc
ro clearance, the minimum clearance from the appliance to combustible surfaces;

- a
- th

tested (add-on heat pumps, and appliances with electric resistance heaters, only);

- d

7.15

A mar
that tH

7.16

This r

7.101

iagram of the appliance with a clear indication of wiring to external control devices
range of external static pressure at.wolumetric air flow at which the applianc

ails of type and rating of fuses.
Addition:

king may be located an“a panel that can be removed for installation or service, pro
e panel shall be in_place for the intended operation of the appliance.

Addition:

bquirement is also applicable to overload protective devices.

shall

Jluding
ess of

p

e was

viding

wires,

thé’marking shall so state this.

If the product is suitable for permanent connection to fixed wiring with alunllinium

Compliance is checked by inspection.

8 Protection against access to live parts

This c

lause of Part 1 is applicable.

9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.
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ower input and current
lause of Part 1 is applicable except as follows.

Addition:

For humidifiers with electrode or bare resistance heating devices where an increase in the
concentration of conductive components in residual water may occur, the test is carried out
with a special test water which has a specific resistance of 2 000 2cm at a temperature of

15 °C.

NOTE
Other 4

1 H
This ¢
11.7

The a

12 V

13 L
This ¢
13.1

For h
13.2 &

13.2

For a
kilows
the g
gener

dditives, such as common salt, may also be used.
eating

lause of Part 1 is applicable except as follows.
Replacement:

bpliance is operated until steady-state conditions are reaChed.

oid

eakage current and electric strength.at,operating temperature
lause of Part 1 is applicable except as*follows.

Addition:

Umidifiers with electrode and bare resistance heating devices, the tests as speci

nd 13.3 are carried out with the special test water described in 10.1.
Modification:
bpliances connected to fixed wiring, the leakage current shall not exceed 2 ni

The g

01 The water may be brought to the above-mentioned resistance value by adding ammonium phojsphate.

fied in

A per

tt of rated-power input, with a maximum value of 5 mA for appliances accessiple to

to the

14 T

This c

pneral public and a maximum value of 10 mA for appliances not accessible
al public:

akage current of filter electrodes shall not exceed

for class I appliances 1,0 mA

for class Il and class Ill appliances 0,50 mA

ransient overvoltages

lause of Part 1 is applicable.

15 Moisture resistance

This ¢

lause of Part 1 is applicable.
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16 Leakage current and electric strength
This clause of Part 1 is applicable except as follows.

16.1 Addition:

For electrode and bare resistance heating devices, the tests as specified in Clause 16 are

carried out with the special test water described in 10.1.

16.2 Addition:

For appliances connected to fixed wiring, the leakage current shall not exceed 2 _mMA per
kilowatt rated power input with a maximum value of 5 mA for appliances accessible fo the

genenal public and a maximum value of 10 mA for appliances not accessible

genenal public.

17 Qverload protection of transformers and associated circuits

This glause of Part 1 is applicable.

18 Endurance

This dlause of Part 1 is not applicable.

19 Abnormal operation

This glause of Part 1 is applicable except.as follows.
19.2 (Addition:

The tgst is made without water'in the appliance.
19.3 [Addition:

The tast is made without water in the appliance.

19.4 [Additieh:

Controls/ which operate during the test of Clause 11 are rendered inoperative.
humidifiers—with —the—far-is-Switehed-off-orthe—ai-sHbply—+s—nterrdpted—whichere

most unfavourable condition.

o the

For

is the

Appliances are filled with water so that the heating elements or electrodes are just covered;

the water supply is then shut off. The water is evaporated until the appliance is dry.

20 Stability and mechanical hazards

This clause of Part 1 is applicable.

21 Mechanical strength

This clause of Part 1 is applicable.
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22 Construction
This clause of Part 1 is applicable except as follows.
22.6 Addition:

Appliances shall be so constructed that water from condensation or leakage can flow out, if
otherwise there would be a possibility of such water affecting the electrical insulation. If a
drain hole is provided for this purpose, it shall be at least 6 mm in diameter, or 30 mm? in area
with a width of at least 5 mm, and so arranged that the water can drain off without impairing
the electrical insulation.

Compfiance is also checked by measurement, if necessary.
22.7 |Addition:

If a gasket is necessary to comply with the requirements of this subcladse, then the gasket
shall gomply with the requirements of Annex AA.

Compfiance is also checked by measurement, if necessary.
22.33| Modification:
Electrpdes are allowed to be used for heating liquids:

22.10f The water systems of humidifiers shall’ be constructed so that the contaiper is
alwayp open to the atmosphere through an apgrture at least 6 mm in diameter, or 30 mm? in
area With a width of at least 5 mm. The aperture shall be so located that it is unlikely|to be
obstrycted in normal use.

Compfiance is checked by inspection.and manual test.

22.102 Humidifiers with electrode heating devices shall be provided with devices |which
disconnect all poles of the. heating device before the power input exceeds 150 % of|rated
current input.

Compfiance is checked by inspection.

22.108 Humidifiers which are intended to be fixed and designed for direct connection|to the
water|supply=mains shall not be retained in position by connection with the water $upply
alone but_shall be provided with fastening means (for example for wall mounting). An
effectlve dir gap fitting shall be provided to prevent back flow.

Compliance is checked by inspection.

NOTE Apertures in the form of a keyhole, hooks and the like are not regarded as safe devices for fixing a
humidifier, unless additional measures are taken in order to prevent the humidifier from being removed out of the
fixture.

22.104 Wiring connected to a non-self-resetting thermal cut-out designed to be replaced
after its operation shall be so secured that replacement of the thermal cut-out itself or of a
heating element assembly on which the thermal cut-out is mounted, will not damage other
connections or internal wiring.

Compliance is checked by inspection and, if necessary, by manual test.
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22.105 Non-self-resetting thermal cut-outs designed to be replaced after their operation
shall open the circuit in the intended manner without rendering inoperative live parts of
different polarity and without causing live parts to come into contact with the enclosure.

Compliance is checked by the following test.

The appliance is operated five times, each time with a new non-self-resetting thermal cut-
out, any other thermally operated control devices being short-circuited or otherwise rendered
inoperative.

Each time, the thermal cut-out shall operate appropriately.

During the test, the enclosure of the appliance is connected to earth, through a 3 Afuse

fuse s

After
specif

22.10
incred
liquid

Comp

hall not blow.

his test, the supplementary heating elements shall withstand an electrie Strength {
ied in 16.3.

3

b If the deterioration or breakage of a liquid container, seal-0D similar componer
se the risk of electric shock, the component shall be resistant to deterioration frg
intended to be used in contact with that component.

iance is checked by the tests in Annex BB.

23 Internal wiring

This ¢

24 G

This ¢

lause of Part 1 is applicable.

omponents

lause of Part 1 is applicable!

25 Slupply connection and external flexible cords

This ¢

25.1

The a

lause of Part 1(is applicable except as follows.
Replacement:

bpliances referenced in this subclause may be cord-connected

. This

est as

t may
m the

— if theyareforimdoor use omty;

— if they have a marked rating of 25 A or less;

— if they comply with the applicable code requirements for cord-connected appliances

ap

propriate to the specific country in which they are to be used.

Appliances shall not be provided with an appliance inlet.

Compliance is checked by inspection.

26 T

erminals for external conductors

This clause of Part 1 is applicable.
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27 Provision for earthing

This clause of Part 1 is applicable.

28 Screws and connections

This clause of Part 1 is applicable.

29 Clearances, creepage distances and solid insulation

This dlause of Part 1 is applicable except as follows.
29.2 |Addition:
For insulation located in any airflow, the microenvironment is pollution,degree 3 unle

5s the

insulation is enclosed or located so that it is unlikely to be exposed to_peHution due to normal
use of the appliance.

30 Resistance to heat and fire

This glause of Part 1 is applicable except as follows.

30.2.2 Not applicable.

31 Resistance to rusting

This glause of Part 1 is applicable except-as follows.

Additipn:

Compfiance is checked by the-salt mist test of IEC 60068-2-52, severity 2 being applicalle.
Befor¢ the test, coatings ‘are scratched by means of a hardened steel pin, the end of|which
has the form of a._tone with an angle of 40°. Its tip is rounded with a radjus of
0,25 mm # 0,02 mm. The pin is loaded so that the force exerted along its axis is 10 N #]0,5 N.
The scratches-ate made by drawing the pin along the surface of the coating at a spéed of
approkimately~20 mm/s. Five scratches are made at least 5 mm apart and at least 5 mm from
the edgest

After the Test, the appliance shall not have deteriorated to such an extent that compliance with

this standard, in particular with Clauses 8 and 27, is impaired. The coating shall not be broken
and shall not have loosened from the metal surface.

32 Radiation, toxicity and similar hazards

This clause of Part 1 is applicable except as follows.

Addition:

NOTE 101 Additives recommended by the manufacturer shall not create any hazards.
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Annexes

The annexes of Part 1 are applicable except as follows.

Annex AA
(normative)

Gaskets

A matgrial indicated in Table AA.1 that is used for gaskets to seal an electrical enclosurale shall

have physical properties as specified in Table AA.1 before and after accelerated-aging|under
the cgnditions specified in Table AA.2.
A gasket of material other than those given in Table AA.1 shall be non-absorptive and shall

provid

e equivalent resistance to aging and temperature.

Table AA.1 — Physical properties of gasket materials

Materials

Physical properties

Acceptable limits

Before €onditioning

After conditidning

Elastomers (neoprene,

rubber,
and thg

Non-el3
polyvin
like, ex|
and sin

ethylene, propylene,
like)

stomers (solid
| chloride, and the
Cluding cork, fibre,
ilar materials)

Minimum acceptable
elongation @

Minimum acceptable tensile
strength

Maximum acceptable get ®

Maximum acceptable
compression set °©

Minimum agceptable
elongation

Minimum’ acceptable tensile
strength

250 %

10,3 MPa ¢

6,4 mm

15 %
200 %

10,3 MPa

65 % of original

75 % of original

65 % of original

75 % of original

Foamed neoprene or rubber, The compound shall not deteriorate to a degreq that

compoind will affect its sealing properties.

Thermdplastic The compound shall not deform or melt, or othdrwise
deteriorate to a degree that will affect its sealing
properties.

@ Percgnt increase in distance between gauge marks at break compared to initial distance of 25,4 mm. For

exampl

® Diffe

e, a distance at break of 88,9 mm is 250 % elongation.

ence between 63,5 mm and final distance when specimen is stretched so that gauge marks initially

25,4 mm apart are 63,5 mm apart, held for 2 min, and measured 2 min after release.

c

Per cent set measured after Type 1 button specimens are compressed to one-third of original thickness and

heat conditioned for 24 h at 70 °C or 10 °C higher than normal operating temperature, whichever is higher,
following the procedure in test for compression set of vulcanized rubber under constant deflection (see ISO 815).

d

subjected to mechanical abuse after assembly in the product.

3,4 MPa for a silicone rubber gasket (having the characteristic constituent of polyorganosiloxane) that is not
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