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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 2-18: Tests — Test R and guidance: Water

EQOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
pll national electrotechnical committees (IEC National Committees). The object of IEC is to™pron|
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical ‘Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National -Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental and 1
jovernmental organizations liaising with the IEC also participate in this preparation., |[EC collaborates clo
ith the International Organization for Standardization (ISO) in accordance with ,cenditions determined
pgreement between the two organizations.

«

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

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

n order to promote international uniformity, IEC NationalhCommittees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their “dational and regional publications. Any diverg¢g
between any |IEC Publication and the corresponding national or regional publication shall be clearly indicatg]
he latter.

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

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

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

ndispensable for the"Correct application of this publication.

Attention is drawn.td the possibility that some of the elements of this IEC Publication may be the subjeq
patent rights. IEC.shall not be held responsible for identifying any or all such patent rights.
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Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
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s redline version of the official IEC Standard allows the user to identify the changes
made to)the previous edition. A vertical bar appears in the margin wherever a chan
has$‘been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60068-2-18 has been prepared by IEC technical committee 104:
Environmental conditions, classification and methods of test.

This third edition cancels and replaces the second edition published in 2000. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:
a) addition of the new test method Rb 3.
The text of this standard is based on the following documents:
FDIS Report on voting
104/719/FDIS 104/722/RVD

Ful
vof]

Thi

Al
tes

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

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

fing, can be found on the IEC website.

th
re

Th{ committee has decided that the contents of this)publication will remain unchanged u
I

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

reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.

on

st of all parts in the IEC 60068 series, published undef the general title Environmental

ntil
Ata

thdt it contains ,colours which are considered to be useful for the corre

un
co

PORTANT - The 'colour inside' logo on the cover page of this publication indicat

Herstanding of its contents. Users should therefore print this document using
our printer.

X3
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INTRODUCTION

A number of water tests are described in other IEC publications. Some of them are well
established, for example, the test for classification of the second characteristic numeral of the

IP Code, of IEC 60529.

This—document-incorporates—the-—maioritvof the -mostwidelvy used tests—as—well-as mgll'ng
L J J J T

available further methods and increasing the number of severities.
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ENVIRONMENTAL TESTING -

Part 2-18: Tests — Test R and guidance: Water

water, |mmer5|on or high pressure water impact. The primary purpose of water tests ig to

vellify the ability of enclosures, covers and seals to maintain components and edquipment in

godd working order after and, when necessary, under a standardized drop field~Or immersjion

in water.

These tests are not corrosion tests and-should-net cannot be considered and used as such
el
—

Esfablished water tests in other standards are not intended to simulate natural rainfall gnd

thefir quoted intensities are too high to be adopted for,that purpose. Therefore, in addition to

thel high-intensity severities, test R includes an( artificial rain test based upon natdral

conditions but not taking into account high wind speeds generally associated with natural rgin.

Gujdance is given on the applicability of the tests and the severities to be selected.

2 | Normative references

'.-“ e'eve: =.-- P& .e ] .. ‘e!!;é ‘= .-;------ es, ub ‘e.--

aHReRaen 6—o0 eViSHOR or—these—pubHecation go—hRot—app However—partiest-to

agfeemen based-on-thisspart o C-60068-are—encouraged-to-investigatethe possibilityof

There aré no normative references in this document.

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardisation at the following

addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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3.1

rain
precipitation in the form of water drops

Note 1 to entry: Both the amount that falls and the actual falling action of the water drops are often called rainfall.

3.2

drizzle
precipitation in the form of very small, numerous and uniformly dispersed water drops that

may appear to float while following air currents
3.
raihdrop

drdp of water having a diameter greater than 0,5 mm falling through the atmosphere

3.
dri
dro

3.5
R

rai
am

Not

3.6
Ds

di
cof|

Not

D50

wheg

4

4.1

Thi

The structuring of the different tests is given in Figure 1.

mel:ian volume diameter
a

gzledrop
p of water having a diameter of 0,2 mm to 0,5 mm falling through the atmosphere

hfall or drizzle intensity
ount that falls per unit of time

b 1 to entry:  Rainfall intensity (R) is given in millimetres per houf(mm/h) where 1 I/(m? - h) equals 1 mm/h.

eter of a drop whose size is such that 50,% of the volume of water reaching the ground is
hprised of smaller (or larger) drops

e 1 to entry:  Median volume diameter cande calculated using the formula:
=1,21 R%19 (mm)

re R is the rainfall intensity (seg'35).
Survey of water tests

General

s survey indicates the general structure of the various tests included in this document.

4.2

Description of tests R: water

The water tests are structured into three groups.

Ra: "falling drops" which, in principle, is a test with artificial rain and a test simulating
falling drops from condensation or leakage.

Rb: "impacting water" where water jets impinge upon the test specimen with a certain
force and may assume any angle towards the test specimen.

Rc: "immersion" where the test specimen is immersed in water to specified depths or
equivalent pressures.
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5.1
Thi
ex(
or

(0]

Falling drops Impacting water Immersion
Ra ] Rb Rc
Method Ra 1 Method Rb 1 Mvstl’:OdtRCk1
e . ater tan

Artificial rain _ Method Rb 1.1 IPX7
Oscillating tube
IPX3 and IPX4
— or
— Method Rb 1.2
Spray nozzle
(Hand-held shower)
IPX3 and IPX4
Meth.od Ra 2 Method Rb 2 Method Rc 2
Drip box L Water jet Pressurized water
IPX1 and IPX2 IPX5 and IPX6 chamber
Methdd"Rb 3
Ean jet
IPX9

Test Ra: falling drops

Object

Spé

gure 1 — Structuring of testimethods and equivalence with the IP Code of IEC 6052

s test is applicable to products which, during transportation, storage or in service may
osed to veértical falling drops, the origin of these being, for example, natural rain, seepa
condensation. It shall be clearly stated in the relevant specification whether a pro<\jJuct
heneinafter>referred to as a specimen has to function during testing or merely to sur

ditions of falling drops. In either case, the relevant specification shall always—preses
cify’the acceptable tolerances in performance.

3

be
ge
ive
ibe

5.2

5.2

Method Ra 1: artificial rain

A1 General description of the test

The test specimen is mounted on an appropriate fixture or base support. It is then subjected
to falling waterdrops, which simulate natural rain.

The basic requirements for the test apparatus are as follows.

e Drop-generating nozzle or nozzles (see C.2.1 and Figure C.1).

e Fixture for the specimen
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The fixture shall simulate as far as possible the mounting of the specimen when in servi
for example, for wall-mounted equipment the fixture shall simulate a wall.

e Support of the test specimen

The support shall have a base area which is smaller than the base area of the specim
The support shall be either a turntable which has a rotation speed of 1 r/min and

ce;

en.
the

eccentricity (distance between turntable axis and specimen axis) is approximately
100 mm, or a table which does not turn. The support shall be able to hold the specimen in
any test position and, if necessary, be tilted to a maximum of 90° from the vertical plane.

o Water supply with controls

The water used for the test shall be fresh tap water of good quality. In order to_ay
clogging of the nozzles, the water shall be filtered and may be demineralized. Details
the characteristics of the water are given in Annex A. During the test, K the” wg
temperature shall not differ by more than 5 K from the temperature of the specimen un
test. If the water temperature is more than 5 K below the temperature of the\specimer
pressure balance shall be provided for the specimen.

5.2.2 Severities

Th¢ severities, as indicated by intensity (and associated drop-size distribution), duration
tilt langle of specimen shall be-preseribed specified in the relevant-specification. The val
shall be selected from those given below, a longer duration magh)be specified in the reley
spegcification. Wind-driven rain is not simulated by this test_as the wind velocity is ng
pallameter of test.

¢ |Intensity, mm/h and (associated drop-size distribution; mm):

10 £5 (Dgg = 1,9 £0,2); 100 £ 20 (Dgg = 2,9 £0,8); 400 £ 50 (Dsy = 3,8 + 0,4).
e |[Duration, min:

10, 30, 60, 120.

e |Tilt angle a, degrees:

01 15! 30; 60, 90

5.2.3 Preconditioning

Prgconditioning of the ;specimen and seals shall be carried out if-preseribed specified in
relgvant specification:

5.2.4 Initial measurements

The specimen shall be submitted to the visual, dimensional and functional checksmﬁrd
st

by |specified in the relevant specification. All features of the specimen likely to affect the
result; \for example surface treatment, enclosures, covers or seals, shall be inspected

oid
of
ter
Her
, a

nd
es
ant
t a

the

to

engure‘that the instructions of the relevant specification have been followed.

5.2.5 Testing
The specimen shall be mounted on the support either

e inits normal operating position, as-presecribed specified in the relevant specification; or

e tilted from the normal operating position and provision made for rotating the specimen i

na

plane perpendicular to the tilted axis. The rotation may be achieved by a rotating support
table or by repositioning the specimen at regular intervals during the test. Alternatively,

the specimen can be oscillated through an arc of 270° to avoid the need for slip-r
contacts.

ing
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The relevant specification shall specify the tilt angle or angles, the face or faces to be
exposed to the drop field and the duration of exposure for each side, or whether the specimen
shall be continuously rotated or oscillated through 270°. See also Figure 2.

The specimen shall be subjected to artificial rain with severities selected from 5.2.2 and
prescribed-by specified in the relevant specification.

The relevant specification shall state whether the specimen shall be operated during testing
and if intermediate measurements shall be made.

Appropriate safety precautions shall be taken when testing the specimen in the energized
condition.

5.2.6 Recovery

Unless otherwise required in the relevant specification, the specimen shall."be thoroughly
drig¢d externally by wiping or by applying low-velocity forced air at room temperature.

Z,

N
o

A .

Tilt angle

Gimballed and rotatable table

IEC

Figure 2 — Test Ra, definitions of angles and axes

5.2.7 Final measurements

The specimen shall be examined for ingress of water and submitted to visual, dimensional
and functional checks-preseribed-by specified in the relevant specification.

Any ingress of water should be quantified if possible and reported.

5.2.8 Information to be given in the relevant specification

Where this test is included in the relevant specification, the following details shall be given in
so far as they are applicable. The relevant specification shall supply information as required in
the subclauses listed below, paying particular attention to the items marked with an asterisk
(*) as this information is always required.
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Subclause
a) Severities” 5.2.2
b) Preconditioning 523
c) Initial measurements™ 524
d) Mounting of specimen* 5.2.5
e) Specimen position or positions during testing* 5.2.5
f) State of the specimen during testing* 5.2.5
g) [MMtermediate measurements 5R.5
h) |Recovery 5p.6
i) |Final measurements* 5p.7

5.3 Method Ra 2: drip box

5.31 General description of the test

spgcimen is subjected to water drops, which simulate water falling as a result of condensaffion

Th%a test specimen is mounted on an appropriate fixture placed undér the drip box. The ﬂest
i
or leakage.

The basic requirements for the test apparatus are as follows:

e [Drip box

The drip box shall normally have a base area larger than the projected area of the
specimen. If the base of the drip box is smaller than that of the specimen under test, the
latter may be divided into several sections;\the area of each section being large enough to
be covered by the dripping water. The’/test is continued until the whole area of the
specimen has been sprinkled for the“specified time. The drip box shall be capablel of
providing a uniform drop field with a-precipitation of the specified intensity.

The grid pattern of the nozzles shall be 20 mm (for IP Code tests) or 25 mm. The distanfce
from the bottom of the drip bex’to the highest point of the specimen shall be adjustablg to
either 0,2 m or 2 m. A suitable drip-box layout is described in C.2.2 and in Figure C.2.

e |Fixture for the specimen

The fixture shall simulate as far as possible the mounting of the specimen when in service;
for example, forwall-mounted equipment the fixture shall simulate a wall.

e |Support of the test specimen

The suppOr*shall have a base area which is smaller than the base area of the specimgn.
The support shall either be a turntable which has a rotation speed of 1 r/min and|an
eccentricity (distance between turntable axis and specimen axis) of approximafely
100"mm, or a table which does not turn. The support shall be able to hold the specimen in
any test position and, if necessary, be tilted to a maximum of 45° from the vertical plang.

o Water supply with controls

The water used for the test shall be fresh tap water of good quality. In order to avoid
clogging of the nozzles, the water shall be filtered and may be demineralized. Details of
the characteristics of the water are given in annex A. During the test, the water
temperature shall not differ by more than 5 K from the temperature of the specimen under
test. If the water temperature is more than 5 K below the temperature of the specimen, a
pressure balance shall be provided for the specimen.

5.3.2 Severities

The severities, as indicated by drop falling height, tilt angle of specimen, duration and water
intensity, shall be—preseribed specified in the relevant specification. The values shall be |
selected from the following:
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e Drop falling height, (%), m: 0,2; 2
o Tilt angle a, degrees: 0; 15; 30; 45
e Duration, min: 3; 10; 30; 60

NOTE The 3 min duration applies only when a tilt angle of 0° is specified.

e Water intensity, mm/h: 60*33; 180°%%

5.3.3 Preconditioning

Prgconditioning of the specimen and seals shall be carried out if-preseribed specified in
relg¢vant specification.

5.3.4 Initial measurements

the

The specimen shall be submitted to the visual, dimensional and functional cheeks-preserifped

by Ispecified in the relevant specification. All the features of the specimentlikely to affect
tesf result, for example, surface treatment, covers or seals, shall be insp€cted to ensure t
the instructions of the relevant specification have been followed.

5.3.5 Testing

The¢ specimen shall be mounted on the support in its normal,0perating position under the
box. The support shall then either be rotated or tilted to the‘specified angle in each of the f
pogitions of tilt. These positions are on either side of thel(vertical in two mutually perpendicd
plapes. If a special mounting condition is required (for example, wall or ceiling), it shall
prescribed-by specified in the relevant specificatiom

the
hat

rip
bur
lar
be

In both cases, the test shall be carried out in the conditions specified in 5.3.1 and the severity

selpcted from 5.3.2.
In fhe case of tilted support, the duration shall be divided equally between the four positions

ThI relevant specification shall state whether the specimen shall be operated during testing
and if intermediate measurements shall be made. Appropriate safety precautions shall be
taken when testing the specimen in the energized condition.

5.3.6 Recovery

Unless otherwise\required in the relevant specification, the specimen shall be thoroug
drigd externally-by wiping or by applying low-velocity forced air at room temperature.

p .

nal

Any ingress of water should be quantified if possible and reported.

5.3.8 Information to be given in the relevant specification

Where this test is included in the relevant specification, the following details shall be given in
so far as they are applicable. The relevant specification shall supply information as required
in the subclauses listed below, paying particular attention to the items marked with an asterisk

(*) as this information is always required.
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Subclause
a) Severities” 5.3.2
b) Preconditioning 5.3.3
c) Initial measurements™ 5.3.4
d) Mounting of specimen* 5.3.5
e) Specimen position or positions during testing* 5.3.5
f) State of the specimen during testing* 5.3.5
g) [ntermediate measurements 5PB.5
h) |Recovery 5.6
i) |Final measurements* 5B.7
6 | Test Rb: impacting water
6.1 Object
This test is applicable to products which, during transportation, storage or in service may|be

sulf

rel
he

ra|$ sprinkler systems, pressure cleaning, spray from wheels; sldicing or breaking seas. The

jected to impacting water. The origin for this can be water from)cloudbursts, heavy driving

vant specification should clearly—prescribe specify whether a product tested separately,
einafter referred to as a specimen, has to function “during testing or merely surJive

conditions of impacting water. In either case, the relevant specification shall always-presecdibe
spgcify the acceptable tolerances in performance.

6.2 Method Rb 1: oscillating tube and spray nozzle

6.2.1 General description of the test

The¢ tests are intended to simulate spraying or splashing water, for example, the resulty of
water action of sprinkler systems. Guidance for this test is given in Annex D. The test is made

usi

ng either the test device described in Figure D.1 or the test device described in Figure D.3

in accordance with the relevant specification. The test specimen is mounted on an appropripte

fixt
spH

6.2,
6.2,

Th

ure and is subjected to .impacting water generated from either a semicircular tube of a
ay nozzle.

2 Method Rb._1:4: oscillating tube
2.1 Test. apparatus
b basic requirements for the test apparatus are as follows.

Oscillating tubes

Thtee types of tube may be used. The tube shall be provided with nozzles of either

0,4 mm diameter for type 1 and type Z or U,8 mm diameter for type 3, at a b0 mm
centre-to-centre distance over an arc of 60° on either side of the vertical for type 1 or 90°
on either side of the vertical for type 2 and type 3. The tube shall be able to oscillate
through an angle of 60° on either side of the vertical for type 1 or 180° on either side of
the vertical for type 2 and type 3.

The maximum acceptable radius of the oscillating tubes, type 1 and type 2 is 1 600 mm.
For oscillating tube type 3, the radius shall not exceed 800 mm. The radius shall be
selected in such a way that the clearance between the specimen and the inside of the tube
does not exceed 200 mm.

The relationship between the number of nozzles, each having a mean flow rate of
0,07 I/min or 0,6 I/min and the total flow rate is given in Table 2.

A suitable apparatus is shown in Figure D.1.
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Fixture for the specimen
The fixture shall simulate as far as possible the mounting structure to be used in the r
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eal

use of products; for example, for wall-mounted equipment, the fixture shall simulate a wall.

Support for the specimen

The support for the specimen shall not be perforated for type 1 and shall be suita
perforated for type 2 and type 3.

Water supply with controls
The water used for the test shall be fresh tap water of good quallty In order to av

bly

oid

6.2,

Th
an
be

An

blUgglllg UI lllb IIULLIUb, I.IIU WdI.UI blldll UE IIIlUIUU dIIU Iray UE UUIIIIIIUIdIILUU UULdII‘
the characteristics of the water are given in Annex A. During the test, the ~wg
temperature shall not differ by more than 5 K from the temperature of the speciménvin
test. If the water temperature is more than 5 K below the temperature of the specimer
pressure balance shall be provided for the specimen.

2.2 Severities

le and duration shall be-prescribed specified in the relevant specification. The values s
selected from those given below.

combination of water test severities can be chosen indépendently. In this case, suc

severities as indicated by the nozzle angle, water flow rate per‘hole, tube oscilla:li‘ng

of
ter
der
, a

all

N a

combination shall be stated in the relevant specification.

Type 1 tube

e [Nozzle angle o, degrees +60

o |Water flow per hole, I/min 0,07 (1 £5 %)

e |Tube oscillating angle B,degrees +60

e [Duration, min 2x5

Type 2 tube

o [Nozzle angle a, degrees +90

o |Water flow per hole, I/min 0,07 (1 +5 %)

e |Tube oscillating angle, p degrees +180 (approximately)
e [Duration, min 10, 30, 60

Type 3 tube

o [Nozzlenangle o, degrees +90

o |Water flow per hole, I/min 0,6 + 0,03

o “TubeUsTittatimgangte; fdegrees =180 (approximmatety)
e Duration, min 2 x5

In some cases, the relevant specification may-preseribe specify a longer duration.

6.2.

2.3 Preconditioning

Preconditioning of the specimen and seals shall be carried out if-preseribed specified in the
relevant specification.

6.2.2.4

Initial measurements

The specimen shall be submitted to the visual, dimensional and functional checks-preseribed
by specified in the relevant specification. All features of the specimen likely to affect the test
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results, such as surface treatment, covers or sealing, shall be inspected to ensure that the
instructions of the relevant specification have been followed.

6.2

.2.5 Testing

Three types are described:

Type 1:

The specimen to be tested shall be attached to a fixture, if specified, and shall be placed on

the
An
of

sp4
noj
sid

approximately 4 s.

W4

oscillating tube as described in Figure D.1, with nozzles over an arc of 60° on either

support in its normal operational attitude. For this test, the support shall not be perfora{
Vertical shall be chosen having a radius to meet the dimensional requirements of(the

e of vertical. The time taken for one complete oscillation from +60° to -602-t07+60° shall

ter flow shall be set to the required rate given in Table 1.

d.
ide

st

cimen. The maximum radius is 1 600 mm. If the test specimen is too large,\the spfray
zle test shall be used. The tube is caused to oscillate through an angle of(60° on either
be

The duration of the test shall be 5 min.

The¢ test specimen shall be turned through a horizontal angle of 90° and the test shall|be
continued for a further 5 min.

If it is not possible to wet all parts of the test specimen, the support shall be moved up and
down or the spray nozzle test shall be used.

Th

and if intermediate measurements shall be-made.

Ap

e relevant specification shall state whether the specimen shall be operated during the fe

propriate safety precautions shallbe taken when testing in the energized condition.

Table 1 — Oscillating tube — Relationship of number of nozzles
and total water flow to tube radius

st

Type 1 Type 2 Type 3
Tube Number Total Number Total Number Total
radius R of open water flow of open water flow of open water flow
nozzles nozzles nozzles

mm NE I/min NA I/min NA I/min
200 8 0,56 12 0,84 12 7,2
400 16 1,1 25 1,8 25 15,0
600 25 1,8 37 2,6 37 22,2
800 33 2,3 50 3,5 50 30,0
1000 41 2,9 62 4,3 - -
1200 50 3,5 75 5,3 - -
1400 58 4,1 87 6,1 - -
1600 67 4,7 100 7,0 - -

a

Depending on the actual arrangement of nozzle centres at the specified distance, the number of open nozzles

N may be increased by 1.
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Type 2:

The test is the same as for type 1 with the following differences:

NOTE £ orf . i it of , ot v

the support shall be perforated unless—prescribed specified otherwise in the relevant
specification;

the oscillating tube shall have nozzles over an arc of 90° on either side of vertical;
the tube shall oscillate through an angle of almost 360°, 180° on either side of vertical;

the time taken for one complete oscillation, from +180° to —180° to +180° shall be
approximately 12 s;

the test duration shall be selected from 6.2.2.2;

the test specimen is not turned through a horizontal angle of 90° and the”test is pot
continued for any further time;

the relevant specification shall specify the orientation if it affects the severity of the test

The relevant specification shall state whether the specimen shall be)operated during tesfing

and if intermediate measurements shall be made.
Appropriate safety precautions shall be taken when testing_ifiythe energized condition.
Type 3:

The test is the same as for type 2 with the following differences:

the test duration is 2 x 5 min; that is after 5 min of test, the specimen is turned through a
horizontal angle of 90° and the test is.continued for a further 5 min.

The relevant specification shall statewhether the specimen shall be operated during testing

and if intermediate measurements shall be made.

Appropriate safety precautions'shall be taken when testing in the energized condition.

6.

2.2.6 Recovery

Unless otherwise required in the relevant specification, the specimen shall be thoroughly

drigd externally by wiping or by applying low-velocity forced air at room temperature.

6.

di

Tr’;r specimen shall be examined for ingress of water, and submitted to the visyal,

2.2.7 Final measurements

ensional and functional checks-preseribed-by specified in the relevant specification.

Any ingress of water shall be quantified if possible and reported.

6.

2.2.8 Information to be given in the relevant specification

Where this test is included in the relevant specification, the following details shall be given in
so far as they are applicable. The relevant specification shall supply information as required

in

the subclauses listed below, paying particular attention to the items marked with an asterisk

(*) as this information is always required.
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Subclause
a) Severities” 6.2.2.2
b) Preconditioning 6.2.2.3
c) Initial measurements™ 6.2.2.4
d) Mounting of specimen* 6.2.2.5
e) Specimen position or positions during testing* 6.2.2.5
f) State of the specimen during testing* 6.2.2.5
g) [Mtermediate measurements 6.2R.5
h) |Recovery 6,2.L.6
i) |Final measurements* 6.2.p.7

6.2.3 Method Rb 1.2: spray nozzle
6.2.3.1 Test apparatus
The basic requirements for the test apparatus are as follows.

e |Spray nozzle (also known as hand-held shower)

A spray nozzle with a spray cone of 78° and a movingsshield which is able to limit the
upper part of the spray cone to 30° from the horizontal. The shield may be removed|as
specified. The spray nozzle shall have a delivery rate-of 10 I/min £ 5 % which necessitates
a water pressure of 50 kPa to 150 kPa (0,5 bar to~}5 bar) (see Figure D.3).

e |Fixture for the specimen

The fixture shall simulate as far as possible-the mounting structure to be used in real Use
of products; for example, for wall-mounted equipment, the fixture shall simulate a wall.

e |Support for the specimen

The support for the specimen shal’Phave a base area which is smaller than the base afea
of the specimen or be suitably perforated.

o |Water supply with controls

The water supply shall"be capable of delivering, in a stable flow, at least 10 I/min. The
water used for the test shall be fresh tap water of good quality. In order to avoid clogging
of the holes, the.\water shall be filtered and may be demineralized. Details of the
characteristics_df the water are given in Annex A. During the test, the water temperatjre
shall not differ by more than 5 K from the temperature of the specimen under test. If the
water temperature is more than 5 K below the temperature of the specimen, a presspre
balance-shall be provided for the specimen.

6.2.3.2 Severities

The specimen surfaces to be sprayed, if not all, shall be specified. The severities as indicaled
by the use of the shield or not and the test duration shall be—presscribed specified in the |

relevant specification. The severities shall be selected from those given below.

e Moving shield: in use, removed.

e Test duration, min/m?2 test surface, calculated with a tolerance of +10 % (subject to a
minimum duration, min)

1 (5); 3 (15); 6 (30).

In some cases, the relevant specification may-preseribe specify a longer duration.
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6.2.3.3 Preconditioning

Preconditioning of the specimen and seals shall be carried out if-preseribed specified in the
relevant specification.

6.2.3.4 Initial measurements

The specimen shall be submitted to the visual, dimensional and functional checks-preseribed
by specified in the relevant specification. All features of the specimen likely to affect the test
result, such as surface treatment, covers or sealing, shall be inspected to ensure that the

ins

ructions of the relevant annnifir-qfinn have heen followed

6.2,

Th

typ
10
be

Nno:
removed and the spray shall be applied at £180° from vertical.

Ap

6.2,

Un

3.5 Testing

specimen shall be mounted as described in the oscillating tube test procedure (6.2.
1 or type 2). The water pressure shall be adjusted to give a delivery rate

sprayed for the specified duration and from a distance of (0,4 £ 0,1) m. When the sp
zle is used as an alternative to the oscillating tube type 2, the_moving shield shall

bropriate safety precautions shall be taken when testing'in the energized condition.

3.6 Recovery

ess otherwise required in the relevant specification, the specimen shall be thoroug

dri

6.2.3.7 Final measurements

The specimen shall be examined. for ingress of water, and submitted to the visual,

di

An

6.2,

WH
SO
the

(*

~

d externally by wiping or by applying low«velocity forced air at room temperature.

ensional and functional checks-preseribed-by specified in the relevant specification.
ingress of water shall'‘be quantified if possible and reported.

3.8 Information to be given in the relevant specification

far as they/are applicable. The relevant specification shall supply information as requireq
subclauses listed below, paying particular attention to the items marked with an aster
as this.information is always required.

ere this test.s included in the relevant specification, the following details shall be given i

D .5
of

(1 £5 %) I/min. It shall be kept constant throughout the test. The specified surfaces shall

ray
be

ThI relevant specification shall state whether the specimen shall be operated during tesfing
and if intermediate measurements shall be made.

in
isk
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Subclause
a) Severities” 6.2.3.2
b) Preconditioning 6.2.3.3
c) Initial measurements™ 6.2.3.4
d) Mounting of specimen* 6.2.3.5
e) Specimen position or positions during testing* 6.2.3.5
f) State of the specimen during testing* 6.2.3.5
g) [Thtermediate measurements 6.2.5
h) |Recovery 6,2.3.6
i) |Final measurements* 6.2.3.7

6.3l Method Rb 2: water jet
6.3.1 General description of the test

The¢ test specimen is mounted on a fixture. The test specimen is\8ubjected to a water|jet
which should simulate wheel spray, or breaking seas. The standatd test nozzle is described in
D.3.2 and Figure D.4.

The basic requirements for the test apparatus are:

e |Hose nozzle

The hose nozzle shall give a solid water jet\and have a free diameter of 6,3 mm and
12,5 mm for the small and large nozzle respectively (see Figure D.4).

e |Fixture for the specimen

The fixture shall simulate as far as possible the mounting structure to be used in the real
use of products; for example, for wall-mounted equipment, the fixture shall simulate a wpll.

The fixture for the specimen shalk have a base area which is smaller than the base areg of
the specimen or be suitably perforated.

The fixture—must shall.(have a sufficient strength and stability to withstand the
hydrodynamic effect of the water jet.

o |Water supply with_centrols

The water supply shall be fresh tap water of good quality and shall be capable| of
delivering at.Jeast 100 I/min. The water pressure should be at least 100 kPa at this flow or
1 000 kPa‘when using the small nozzle. During the test, the water temperature shall hot
differ by~more than 5 K from the temperature of the specimen under test. If the wdter
temperature is more than 5 K below the temperature of the specimen, a pressure balance
shall be provided for the specimen.

6.3.2— Severities

The severities as indicated by the choice of hose nozzle size, flow rate and test duration shall
be-preseribed specified in the relevant specification. The values shall be selected from those
given below:

6,3 mm nozzle

o Flow rate, I/min (and corresponding approximate supply pressure, kPa)
75 (1 +£5 %) (1 000)

e Duration, min/m?2 of the test surface, calculated with a tolerance of £10 % (subject to a
minimum duration, min)

0,3 (1)
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mm nozzle

Flow rate, I/min (and corresponding approximate supply pressure, kPa)
12,5 (1 £ 5 %) (30)

Duration, min/m2 of the test surface, calculated with a tolerance of £10 % (subject to a
minimum duration, min)

1(3); 3(10)

5 mm nozzle

6.3.

Prg

relgvant specification.

6.3.

Thi
by

Sed

beé¢n followed.

6.3.

Th¢ specimen shall be mounted on thefixture in its normal operating position.

Th
red
fro
6,3

Un
fac
shq

Flow rate, I/min (and corresponding approximate supply pressure, kPa)
100 (1 + 5 %) (100)

Duration, min/m2 of the test surface, calculated with a tolerance of £10 %_(subject tp a
minimum duration, min)

1(3); 3 (10); 10 (30)
3 Preconditioning

conditioning of the specimen and seals shall be carried out if<pkescribed specified in the

4 Initial measurements

e specimen shall be submitted to the visual, dimensional and functional checks i
specified in the relevant specification. All featlres of the specimen likely to affect fhe

ling shall be inspected to ensure that the instfuctions of the relevant specification have

5 Testing

e distance from the nozzle to the specimen shall be 2,5 m + 0,5 m. This distance may|be
uced if necessary to ensure proper wetting when spraying upwards. At a distance of 2,5 m
M the nozzle, the substantial part of the water jet shall be within a circle of 40 mm for the
nozzle and 120 mm for the 12,5 mm nozzle.

ess otherwise specified in the relevant specification, the specimen shall be sluiced on| all
es from all practicable directions with a stream of water from a standard test nozzle|as
wn in Figure:D.4.

The¢ size“of nozzle, flow rate and test duration shall be as-prescribed specified in the relevant

Spe

cification, selected from 6.3.2.

The relevant specification shall state whether the specimen shall be operated during testing
and if intermediate measurements shall be made.

Appropriate safety precautions shall be taken when testing specimens in the energized
condition.

6.3

.6 Recovery

Unless otherwise required in the relevant specification, the specimen shall be thoroughly
dried externally by wiping or by applying low-velocity forced air at room temperature.
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6.3.7 Final measurements

The specimen shall be examined for ingress of water,

and submitted to the visual,

dimensional and functional checks-preseribed-by specified in the relevant specification.

Any ingress of water shall be quantified if possible and reported.

6.3.8 Information to be given in the relevant specification

Where this test is included in the relevant specification, the following details shall be given in

(*

~

6.4

Th
as

Th

Th
ran

Th

as this information is always required.

Severities*

Preconditioning

Initial measurements™

Mounting of specimen*

Specimen position or positions during testing*
State of the specimen during testing*
Intermediate measurements

Recovery

Final measurements*

6.j Method Rb 3: fan jet
1

General description of the test

shown in Figures D.7, D.8 and™D.9.

b set-up for measuring the impact force of the water jet is given in Figure D.10.

ge (see Figure\D.11).

b basic pequirements for the test apparatus are as follows.

Jet(hozzle

red

he subclauses listed below, paying particular attention to the items marked with an astefisk

Subclalise

B.2
B.3
B.4
B.5
B.5
B.5
B.5
B.6
B.7

3D OO OO O OO O O O O

p test is made by spraying the, énclosure with a stream of water from a standard test noZzle

b distribution force ‘'shall be verified at upper and lower limits of the distance tolerafjce

The jet nozzle shall give a water fan jet and have an oval-shaped water stream ($ee

Figure D.5).

Fixture for the specimen

The fixture shall simulate as far as possible the mounting structure to be used in the real
use of products; for example, for wall-mounted equipment the fixture shall simulate a wall.

The fixture for the specimen shall have a base area which is smaller than the base area of

the specimen or be suitably perforated.

The fixture shall have a sufficient strength and stability to withstand the hydrodynamic

effect of the water jet.
Turntable
The turntable shall rotate with a speed of 5 r/min = 1 r/min.

Water supply with controls
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The water supply shall be fresh tap water of good quality and shall be capable of
delivering water at at least 15 I/min and with a water temperature of 80 °C.

6.4.2 Severities

The water pressure shall be adjusted to give a delivery rate of (15 + 1) I/min and the water
temperature shall be (80 + 5) °C.

a) For small enclosures (largest dimension less than 250 mm), the enclosure shall be
mounted on the test device shown in Figure D.10:

3

Y%
— distance between nozzle and sample under test shall be 125 mm + 25 mm. ,\Q~

The test duration is 30 s per position. Q'\
b) |For large enclosures (largest dimension greater than or equal to 250 )./the enclospre
shall be mounted as per its intended use. The entire exposed s ce area of fhe

enclosure shall be subjected to the spray at some point during the teﬁ,ﬁrocedure:

— spray positions: the enclosure shall be sprayed from all pr&%@al directions coverjing
the entire surface area and the spray shall be, as far as ible, perpendicular to fhe
sprayed surface.

— distance between nozzle and sample under test sha\l(e/g)175 mm + 25 mm.

The test duration is 1 min/m2 of the calculated surfaceéﬂea of the enclosure (excluding any
mojunting surface), with a minimum duration of 3 mi%

<

6.4.3 Preconditioning N\

N
Prgconditioning of the specimen and sealsgzshall be carried out if specified in the relevant
spgcification. $\‘(\

6.4.4 Initial measurements

R\

The¢ specimen shall be submit@é\oo the visual, dimensional and functional checks specified|in

the| relevant specification. A%(g tures of the specimen likely to affect the sealing shall be
inspected to ensure that tl@ structions of the relevant specification have been followed.

6.4.5 Testing O®

The¢ test method\a

Q.

spe@ shall be mounted on the fixture in its normal operating position.

r b) in 6.4.2 shall be selected based on the dimensions of the specimeh.

Th

Th ant specification shall state whether the specimen shall be operated during tesliing

an }\lnharmnr{iafn measurements shall he made

Appropriate safety precautions shall be taken for highly pressurized and high-temperature
water spray and when testing specimens in the energized condition.

6.4.6 Recovery

Unless otherwise required in the relevant specification, the specimen shall be thoroughly
dried externally by wiping or by applying low-velocity forced air at room temperature.

6.4.7 Final measurements

The specimen shall be examined for ingress of water, and submitted to the visual,
dimensional and functional checks specified in the relevant specification.
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Any ingress of water shall be quantified if possible and reported.

6.4.8 Information to be given in the relevant specification

Where this test is included in the relevant specification, the following details shall be given in
so far as they are applicable. The relevant specification shall supply information as required
in the subclauses listed below, paying particular attention to the items marked with an asterisk
(*) as this information is always required.

Subclause
a) |Severities™* 6.4.2
b) |Preconditioning 6.4.3
c¢) [Initial measurements™ 6.4.4
d) [Mounting of specimen*® 6.4.5
e) |Specimen position or positions during testing* 6.4.5
f) |State of the specimen during testing* 6.4.5
g) |Intermediate measurements 6.4.5
h) |Recovery 6.4.6
i) |Final measurements*® 6.4.7

7 | Test Rc: immersion

7.1 Object

This test is applicable to products which are designed to be resistant to ingress of water, gnd
which, during transportation or in service,/mnay be subjected to immersion. It shall be clearly
stafed in the relevant specification whethera product tested separately, hereinafter referreq to
as |a specimen, has to function during:testing or merely to survive conditions of immersion in
water. In either case, the relevant specification shall always—prescribe specify the acceptaple
tolgrances in performance.

Nofmally, fresh tap water js\used. If, however, a test is to be made in sea water, this shalllbe
stated in the relevant specification together with the characteristics of the sea water.

The relevant specification may call for measurements of resistivity and pH values.

7. Method Rc 1: water tank

7.21 General description

7.2.2 Severities

The severities indicated by head of water and duration shall be-preseribed specified in the
relevant specification. The values shall be selected from those given below.

e Head of water, m

0,15;0,4;1;2; 5

The head of water is defined here as the distance from the surface of the water to the
uppermost point of the specimen.

NOTE The IP classification in IEC 60529 defines the head of water differently.
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e Duration, h
0,5; 2; 24

7.2.3 Preconditioning

Preconditioning of the specimen and seals shall be carried out if-preseribed specified in the
relevant specification.

7.2.4 Initial measurements
The i i fsuat, dimensiomatandfunctions eCRS—prescrihed
by |specified in th All features of the specimen likely to affect the

¢n followed.

7.2.5 Testing
The¢ specimen shall be fixed in the position as—prescribed specified” in the relevant

spégcification and shall be completely immersed in a water tank. A water'soluble dye such|as
flugrescein may be added to the water in order to facilitate indication(ofleakage.

The¢ specimen shall be subjected to the head-of-water value,and for the duration-preserifjed
spgcified in the relevant specification, selected from 7.2.2.

The initial water temperature shall be between the specimen temperature and 5 K lower. The
water temperature shall under no circumstances exceéd 35 °C.

ThI relevant specification shall state whether the specimen shall be operated during tesfing
and if intermediate measurements shall be made.

Appropriate safety precautions shall be\taken when testing the specimen in the energized
condition.

7.2.6 Recovery

Unless otherwise required jn the relevant specification, the specimen shall be thoroughly
drig¢d externally by wiping or by applying low-velocity forced air at room temperature.

7.2.7 Final measurements

The¢ specimentsshall be examined for the ingress of water, and submitted to the visyal,
dimensionaland functional checks-preseribed-by specified in the relevant specification.

Any ingress of water shall be quantified if possible and reported.

7.2.8 Information to be given in the relevant specification

Where this test is included in the relevant specification, the following details shall be given in
so far as they are applicable. The relevant specification shall supply information as required in
the subclauses listed below, paying particular attention to the items marked with an asterisk
(*) as this information is always required.
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Subclause
a) Composition of sea water if-prescribed specified 7.1
b) Resistivity and pH values of water (test apparatus) 7.1, EA
c) Severities* 7.2.2
d) Preconditioning 7.2.3
e) Initial measurements* 7.2.4
f) Mounting of specimen* 7.2.5
g) [State of the specimen during testing 7TR.5
h) |Intermediate measurements 7R.5
i) |Recovery 7R.6
i) |Final measurements® T7R.7

7.3] Method Rc 2: pressurized water chamber

7.3.1 General description of the test

The¢ test specimen is subjected to a specified pressure by complete immersion in water ip a
prgssurized water chamber. After testing, the specimen is examined for ingress of water and

checked for possible changes of characteristics.

7.3.2 Severities

The severities indicated by the pressure in the chamber and the duration shall be-preseriped

spgcified in the relevant specification. The values:shall be selected from those given below

o |Overpressure kPa (equivalent head of water, m):

20 (2) 50 (5) 100 (10) 200 (20) 500 (50)
1 000 (100) 2 000 (200) 5 000 (500) 10 000 (1 000)

e |[Duration: h
2 24 168

7.3.3 Preconditioning

P
relgvant specification.

-

7.3.4 Initial measurements

7.3.5 Testing

gconditioning of the“specimen and seals shall be carried out if-preseribed specified in the |

The specimen shall be placed in the position as—preseribed specified in the relevant
specification and shall be completely immersed in a pressurized water chamber. A water
soluble dye such as fluorescein may be added to the water in order to facilitate indication of

leakage.

The specimen shall be subjected to the pressure value and for the duration—preseribed

specified in the relevant specification selected from 7.3.2.
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During the test the water shall not differ by more than 5 K from the temperature of the
specimen under test. The water temperature shall not exceed 35 °C.

The relevant specification shall state whether the specimen shall be operated during testing
and if intermediate measurements shall be made.

Appropriate safety precautions shall be taken when testing the specimen in the energized
condition.

7.3

Un

drigd externally by wiping or by applying low-velocity forced air at room temperature.

.6 Recovery

ess otherwise required in the relevant specification, the specimen shall be thoroug

7.3.7 Final measurements
The¢ specimen shall be examined for ingress of water, and submitted’ to the visdal,
dimensional and functional checks-preseribed-by specified in the relevant)specification.
Any ingress of water shall be quantified if possible and reported.
7.3.8 Information to be given in the relevant specification
WhHere this test is included in the relevant specification, the following details shall be given in
so [far as they are applicable. The relevant specification-shall supply information as requifed
in fhe subclauses listed below, paying particular attention to the items marked with an astefisk
(*) fas this information is always required.

Subclalise
a) [Composition of sea water if-prescribed specified 7.1
b) |Resistivity and pH values of water{test apparatus) 71, E.3
c) |Severities* 7B.2
d) |Preconditioning 78.3
e) [Initial measurements* 78.4
f) |Mounting of specimen* 7.8.5
g) |State of the specimen during testing* 7B.5
h) |Intermediatetmeasurements 7.8.5
i) |Recovery 7.3.6
i) |Finalsmeasurements® 7.8.7
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Annex A
(informative)

Water characteristics to be considered when writing
the relevant specification

A.1 General

hods, for example, drop size, field intensity, velocity of drops and angle of incidence-tg the
specimen. In addition, there are other characteristics of the water supply which may. either
affect the proper functioning of the test apparatus or have some direct or indirect inflience|on
thel specimen.

For the majority of water tests, it is probable that the water will be drawn from a local mgins
supply; however, such a supply may vary considerably in pressure, temperature and putity.
These features will need to be considered in relation to the purpose ,of, the test, for exampple
ingress into the specimen or change of surface characteristics, and thé’suitability of the wdter
sugply will need to be assessed. If the supply is not suitable, it¢may be subjected to further
prgcessing or, if this is not practicable, an alternative source should be provided.

A.2 Purity

A.3.1 General

Majins water supplies normally contain various impurities which may originate from the source,
for[example the absorption of minerals during‘its passage through rivers or, as in the casg of
chlprination, may have been introduced as@‘disinfectant by chemical processing.

A.3.2 Effect on test specimen

Wdter tests on certain kinds of specimen may require electrical measurements to be made|on
thel specimen either during or following the spraying period. The electrical measurements npay
include surfaces directly exposed to the water or those interior surfaces which have bgen
wefted by the ingress of ‘water through vents or leaks. In these circumstances, it may|be
neg¢essary to ensure that the water from the test apparatus is non-conducting; this implies the
negd for distilled or deionized water.

Anopther feature.which may need to be considered is that of corrosion of the specimen by the
prgsence of water. The tests in this document are not intended to produce corrosion but fhis
maly occursinadvertently under certain conditions. If corrosion is to be avoided, it may|be
appropriate to use distilled or deionized water; however, it should be noted that pure wdter
malyéventually become contaminated by airborne or surface pollutants.

In any event, the appearance of corrosion products is more likely to occur some time after the
water test, rather than during the test itself, when the effects of the chemical or
electrochemical action have developed.

A.2.3 Effect on test apparatus

Impurities in the water supply to the test apparatus may result in reduced or erratic water flow.
The severity of this effect becomes more important with test apparatus operating at lower
water pressures. Test methods of test Ra (falling drops) are particularly susceptible to
problems of clogging of the water orifice. Filtration of the water supply or the provision of a
demineralized supply may be necessary.
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A.24 Ingress of water into the specimen

Certain features of the water incident to the specimen which affects the ingress, for example,
temperature, droplet size, velocity and angle of incidence, are included in the method of
test R. However, the composition of the water itself can also affect the entry into any holes or
leaks in the specimen. If water is present at the entrance of a hole the flow through the hole is
directly proportional to the difference in pressure across it (usually a result of the temperature
difference induced by the cooler water) and inversely proportional to the viscosity. The
surface tension of the water opposes the flow by reducing the pressure difference and will

pre

vent any flow through very small holes.

So

Al

A.3

Th
of

De
les

A.3

Th

me approximate values of these characteristics of water are given in Table A.1.

B Water quality for tests R

A Test Ra: falling drops

water for these tests should be fresh tap water of good quality. In order to avoid clogg
he nozzles, the water should be filtered and may be demineralized.

mineralized or distilled water should have a pH value of 6,5\t0"7,2 and a resistivity of
5 than 500 Om.

.2 Test Rb: impacting water

e water for these tests should be fresh tap waterof good quality. In order to avoid clogg

of fhe nozzles the water should be filtered and may.be demineralized.

A.3

Th

.3 Test Rc: immersion

ng

hot

ing

p water for these tests is normally.\fresh tap water but can be sea water. The wdgter

tenpperature should be (25 + 10) °C..ACwater soluble dye such as fluorescein may be addeq to

the

water in order to facilitate indication of leakage.

Table A.1 — Typicalbcharacteristics of water with approximate values

Rejative dielectric constant; Pure water 80 at 25 °C

Registivity: Very pure water 200 000 Om
Deionized water 500 Om to 5 000 Qm
Mains supply 2,5 QOm

Sufface tension at 20 °C 73 x 107° N/em

Sutfade tension at 20 °C With 0,1 g/l wetting agent 43 x 1075 N/cm

Surface Tension at 20 °C With 65 gftwettimgagert 30X TO— ST
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Annex B
(informative)

General guidance

B.1 General

This document includes a range of water tests elther as a fleld of water drops in air (tests Ra

eir
rm
ing,
immersion, but excludlng erosion resulting from high- veIOC|ty water drops.
In the first instance, the effect of interest of a water test is either that of dngress into|an
en¢losure or of a change in the surface characteristics of the product,cfor” example, fhe
lowering of flash-over voltage of electrical isolators. In general, the criterionof success durjing

or following exposure to a water test will depend on the nature of the product and-must shall

be |specified in the relevant specification. For certain products, it may be essential that
water penetrates its protective enclosure, while for other productsy;'some water penetrag
maly be allowed. During the product design, it is probable that the degree of protect
required of the enclosure will depend on the sensitivity to water of the enclosed pa
although the enclosure may serve a variety of purposes beyaond that of protection from wate

Appropriate safety precautions should be taken when,testing the specimen in the energiz

condition.

B.2 Factors affecting the test severity

The factors which contribute to the severity of the test are as follows:

a) |intensity of rain or water drop field;

b) | velocity of water drops;

c) [tilt angle of water drop field to specimen;

d) |water pressure (test R¢);

e) [temperature diffefence between water and specimen;
f) [water quality.

no
on

ion
ts,

r.

ed


https://iecnorm.com/api/?name=bb4070326f9ca094d3689aac30e1b2c0

-32 - IEC 60068-2-18:2017 RLV © IEC 2017

Annex C
(informative)

Guidance for test Ra

C.1 General

Test Ra: falling drops, comprises two test methods.

un

rai
suf

Be
cor
rep

C.1

C.2

On
giv
wit
the

Melhod Ra 1: artificial rain, is applicable for products which may be placed outdoors)a

Me’Ehod Ra 2: drip box, is applicable for products which normally are protected\from naty

rotected from natural rain.

, but may be exposed to drops falling as a result of condensation or leakage from up
faces.

ditions are appropriate—must shall be made. The selected test)method and severi
resent the most severe exposure anticipated for the test itemwhen in ordinary use.

P Example of test apparatus

| Method Ra 1: artificial rain

or more spraying nozzles of commercially.available "solid cone" type are arranged
the—preseribed specified intensity (see Figure C.1). A "solid cone" nozzle is one t
in its entire cone area, has a fairly even, intensity distribution. This distinguishes it fr
plain nozzle which gives a hollow cone'type spray pattern.

= (D D

ore deciding on the test method to be used, an assessment of whi¢h test method and ﬂest
i

nd

ral
ber

es

to
at,
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NO

NO

Spray ™\ Pressure
Flow meter nozzle(s) gauge
II 'R
/I ' \\
Pressure AR
Water inlet

=D ﬂ regulator |
Filter !

Drop shield
(for photographing only)

Plastic Fresnel
lens - c ith
(from overhead projector) amera wi

telephoto lens
Reference (90 to 135)
scale .

(to be seen at the
bottom of the photo)

Rain amount
measuring cup array

Pivoting lid
IEC
[E 1 The.distance between the spray nozzle and the cup area is approximately 2 500 mm.

[E 2 ~The'set-up shown is a confirmation device.

Figure C.1 — Test Ra 1, test apparatus and measurement setup

for drop sizes and intensity for artificial rain method

C.2.2 Method Ra 2: drip box

The apparatus required consists of a water container of adequate plan dimensions having a
number of nozzles, spaced at intervals of 20 mm or 25 mm on a square grid in its base, which
permit the water to drip freely and per orifice, at the specified intensities. The size of the
container will depend upon the mean area of the specimen to be tested: it may be restricted to
such dimensions as to cover selected critical areas of large specimens if permitted by the

relevant specification. Figure C.2 gives details of an apparatus currently in use for this test.

This arrangement results in drops of 3 mm to 5 mm in diameter.
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C.3 Verification of test apparatus

C.31 Intensity

To measure the intensity of the artificial rain as well as that of the drip box, a number of cups
placed in a row can be used. The cup array should be equipped with a pivoting lid

(se

e Figure C.1).

The intensity at the location of any one cup is:

ENEE N

t
C.3

Frg
dro
a f

bre
is the intensity in mm/h;

is the sampled volume in cm3;
is the area of the cup in dm?;

is the measuring time in min.
.2 Drop size

m a picture taken on a thin section through the drop, fi€ld it is possible to determine

Fresnel lens may be used (see Figure C.1). A _flash duration of not more than 10

gemerated, for example, by single-flash triggering-0f /a good stroboscope of the type used

vib
is fi

Aft
clo

C.3
Se

ration testing is suitable. The drop field size as“a function of intensity (or feeding pressu
pirly stable over time for a specific nozzle setsup.

gging of the nozzles by impurities may have occurred and been corrected.

.3 Resistivity and pH value

e A.3.1.

the

p size. For the drops to appear clearly and distinctly,~a short-duration electronic flash g@nd

s,
in
re)

er initial confirmation the test apparatus will need to be re-checked only when, for example,
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Dimensions in millimetres

Water inlet
\ ?
Water level L\ Overflow

S Adjustable
N height

20 (IP) or 25

|20 (IP)or 25 20 (IP)or 25
| | |

Grid pattern

L 20,4

Nozzle
IEC

Test specimen
Turntable

Support

NOTE+—Themtemnsity fs controfted-by adjustimgthe water tevet(o):

NOTE 2 This apparatus is commonly in use and is commercially available, but a different test apparatus, including
the different nozzles,-may can be used if it can be demonstrated that the results obtained are identical.

Figure C.2 — Test Ra 2, recommended test apparatus for the drip box method
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Annex D
(informative)

Guidance for test Rb

General

Test Rb: impacting water, comprises-twe three test methods

Meihod Rb 1: oscillating tube and spray nozzle are applicable for products which may

exf

Method Rb 2: water jet is applicable for products which may be exposed to flushing, sluic
or breaking seas.

Me|
an

The¢ selected test method and the severities should represent the’ most severe exposure

the)
ins

alsp the procedure with regard to drain holes and ventilation*openings.

If method Rb 1 is selected, the oscillating tube shouldybe chosen as the test method, proviq

the
1,6

D.2 Example of test apparatus

D.Z

D.Z

Depending on the chosen lseverity and of the type of oscillating tube:

osed to water from sprinkler systems or spray from wheels.

hod Rb3. fan jet nozzle is applicable for products which may be expGsed to high press
high temperature water spraying.

test item when in ordinary use. Provisions should bes/made regarding mounting
allation of the specimen, for example by the use of anlartificial roof, ceiling or wall

dimensions and shape of the test specimen“are such that the radius does not exce
m. Where this condition cannot be fulfilled, a’spray nozzle should be used.

A1 Method Rb 1: oscillating-tube and spray nozzle
1.1 Method Rb 1.1: oscillating tube

the oscillating tub&-is provided with straight flow nozzles of 0,4 mm or 0,8 mm in diamg
at 50-mm centre-to-centre distances.

The nozzles\are positioned over an angle (a) of 60° or 90° on either side of the cen
point of thie® oscillating tube. The mean flow rate through each nozzle is 0,07 I/min
0,6 I/min;

the(oscillating tube should be oscillated — at a rate of 30°/s — through an angle (B) of

be

ing

for
nd
nd

ed
ed

ter

tre
or

50°

or{80° (approximately) on either side of the vertical centre plane;

the support is placed at the centre of the semicircle of the tube and should be movable
and down so that all relevant parts of the specimen are wetted during the test;

up

the support should be lockable in one defined position or be adjustable in two positions

located through a horizontal angle of 90°;

the support should not be perforated (for example, for testing of IPX3 of IEC 60529)
should be suitably perforated (for example, for testing of IPX4 of IEC 60529);

or

the test specimen is mounted on the support at approximately the centre point of the

semicircle of the tube.

Figure D.1 shows the principle design of a test apparatus for Rb 1.1.
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NO
NO

NO
Bis
NO
the

NO
is o
sec
dur

Fo
dis
(ra

Radius

Nozzles

200 max.

Test

specimen

\\
%

|
2
|

u

Flow meter

/_ Counter weight
IEC

[E 1 The nozzles have a centre-to-centre distance of 50 mm.

[E 2 This method does not work well when the spraytube radius exceeds 1 600 mm.

[E 3 o is the angle of arc on either side of theyertical of the section of the oscillating tube fitted with noz7les.

the angle of rotation of the oscillating tube af-either side of the vertical.

[E 4 This apparatus is commonly in usedand is commercially available, but a different test apparatus, inclu
nozzles,-may can be used if it can be(demonstrated that the results obtained are identical.

Figure D.1 = Test Rb 1.1, recommended test apparatus
for the oscillating tube method

[E  When testing IPX3"0r IPX4 of IEC 60529, the test specimen is placed in one defined position while the {
Bcillated through the'\specified angles; only for IPX3 the specimen is turned once after 5 min test duration in|
bnd fixed positionnthrough a horizontal angle of 90° and the test is then continued for the remaining
tion of 5 min.

a specified set of measurement conditions, Figure D.2 gives an indication of
ribution* of the precipitation intensity that can be expected within a specific test volu
Hius of the oscillating tube: 1 000 mm).

ing

ube
oa
test

the
me

D.2.1.2 Method Rb 1.2: spray nozzle

The spray nozzle should be used when larger specimens are to be tested. The moving shield
can be in place or removed during the test. When the specimen has to be sprayed from all
practicable directions, the shield has to be removed from the spray nozzle (see also
Figure D.3).

D.2.2 Method Rb 2: water jet

This test is performed by spraying the specimen from the specified direction with a stream of
water from a standard test nozzle. The test specimen should be mounted on a perforated
fixture and should preferably be capable of rotation.
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For the test, two sizes of nozzles are available having an internal diameter of 6,3 mm and of
12,5 mm. For the small nozzle, the delivery rate should be 12,5 (1 + 5 %) I/min, which
requires a pressure of approximately 30 kPa (0,3 bar) or 75 (1+ 5 %) I/min requiring
approximately 1 000 kPa (10 bar). The larger nozzle should have a delivery rate of
100 (1 £5 %) I/min requiring a pressure of approximately 100 kPa (1 bar) (see also
Figure D.4).

D.2.3 Method Rb 3: fan jet nozzle

The test is made by spraying the specimen with a stream of high-pressure and high-

tenrperaturewater fronrthetestmozzteshowm i Figures B 5, D 6amd D7

The¢ set-up for measuring the impact force of the water jet is given in Figure D.8/and fhe
disfribution force shall be verified at upper and lower limits of distance tolerance’range ($ee
Figure D.9).

Dufing the test a) or b) of the enclosure, the water temperature shall be (80°+5) °C.

a) |[For small enclosures (largest dimension less than 250 mm), ¢hg enclosure shall |be
mounted on the turntable shown in Figure D.10.

b) | For large enclosures (largest dimension greater than or eqéal~to 250 mm), the enclospre
shall be mounted as per its intended use. The entir§ exposed surface area of fhe
enclosure shall be subjected to the spray at some paint during the test procedure. The
enclosure shall be sprayed from all practical directions' covering the entire surface afea
and the spray shall be, as far as possible, perpendicular to the sprayed surface.
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Dimensions in millimetres
1 000
£
— 800
(0]
Qo
=]
()]
£ 60 mm/h
©
S 600 Pl N
o
o
< / 120 mm/h
[&]
q) p
ES / \
E 400 180 mm/h
@ 300 mm/h
c
©
®
= 200 K
o 600 mm/h
@
>

Me{
NoZ
Rad

NoZ
Tub)
Me{

o

200 400

600

800

Horizontal distance from‘the centre oscillating tube (mm)

surement conditions

zle diameter:

ius of oscillating tube:

er pressure at inlet:

zle angle:

e oscillating angle:

surement time:

Figure’D.2 — Distribution of mean value of precipitation intensity

in the oscillating tube area-forthe-above-specified measurement conditions

0,4 mm

1000 mm

80 kPavwhich corresponds to a water flow of approximately 0,1 I/min per nozzle

o= B0°
B. = 60°
20 min

1000

IEC
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Linear dimensions in millimetres

Moving shield

Spray nozzle / N
/

[l £
T TOWretet

12 x 6°30~=18°

30°— T
|
o -
P e // / 977“7
/ s I // 6°30'
RS J
Test specimen : \ NS
300-500
7 Diameter of holes 0,5

15°

Viewed aceording to arrow A (with shield removed)
IEC

Key
121|holes of 0,5

1 hg¢le at the centre

2 inper circles of 12 holes at 30° pitch
4 oyter circles of 24 holes at 15° pitch
Moying shield — aluminium

Spray nozzle — brass

NOTE This apparatus is commonlyin use and is commercially available, but a different test apparatus-may cap be
usef if it can be demonstrated, that the results obtained are identical.

Figure D.3 — Test-Rb 1.2, recommended test apparatus for the spray nozzle method

Linear dimensions in millimefres

Flow meter
o a I R R R < R e © :(Q\i
B < S
4| 8 13 20 5

IEC

Figure D.4 — Standard test nozzle for the water jet method (hose nozzle)
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Dimensions in millimetres

A-A (2:1)
R 0,75 +0,01
R 1,5 +0,005
A —i=
l/
gy S ﬂl
I ! | it
Ll < !
L ] Yy
gll R
A —= = = )
@© [ o
©
7 [e)]
- 03 £0,01 — ||
w 60° v

IEC

NOTE The dimension 9,69 + 0,01 refers to the centre of theadids R 0,75 + 0,01.

Figure D.5 — Standard testqozzle for the fan jet method

Dimensions in millimefres

2,34 0,06

A
Y

1,33 £0,04

N
N/

IEC

Figure D.6 — Fan jet nozzle resulting dimensions of spraying hole for checking purpose
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Bad surface finish

1000.00 um/div

Good surtace finish

IEC

Figure D.7 — Example of different quality achievements
of the surface finish of the fan jet nozzle
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B-B (1:1)

Dimensions in millimetres

Key

a b 0N

150

D,9 N to 1,2 N. Water temperature during verification (20 £§)YC.
Cover plate

mpact plate 2 mm x 30 mm

orce sensor

Histribution forces directions (see also Figurex.9)

N
‘ (force measured against impact place — key 3)

IEC

an jet nozzle: adjustment of the flow — rate between (15 +(#) I/min to reach a distribution impact forc

Figure D.8 — Set-up for measuring the impact force of the water jet for determining
the protection against(high-pressure and high-temperature water jets

b of

Figure D.9 — Impact force distribution

| |

I I
_-1-_-_-_-_-_-_-_-_-_-_-_-_-_-T-_- F max. 1‘2 N

i I

i Forces shall at least be measured inside i

. the grey area .

! !

1 |
_.-!._._._._._._._._-_._._._._..!.._. F min. 0,9 N

| |

! 50 min. !

L <1

| L ]

(direction — key 5)
mm

IEC
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Dimensions in millimetres

Endorsing cylinder of the DUT

IEC

fan jet nozzle position 1 of the nozzle (90°)

endorsing cylinder for DUT, position 2 of the nozzle (60°)
holder (rotating table) position 3 of the nozzle (30°)

swivel axis (axis of r@tation) position 4 of the nozzle (0°)

- © o N O

reference point for 0°, for 30° and 60°, then for
90° versus the(endorsing cylinder for DUT

0 centre point of circle R 125 mm to locate nozzl|

Figure D.10 — Test setup for determining the protection against
Rjgh-pressure and high-temperature water jet for small enclosures

es
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E.1

Annex E
(informative)

Guidance for test Rc

General

Test Rc: Immersion comprises two test methods

Method Rc 1: Water tank and method Rc 2: Pressurized water chamber are both applicalble

for|products which, during transportation or in service, may be subjected to immersion;

E.

E.
Th

Example of test apparatus

1 Method Rc 1: water tank

required test apparatus should include a water container which-€an achieve a cover

ing

depth of 1 m (or other required depths) of water over the uppermaost point of the specimen gnd

mal

A

analysing water leaks. Manufacturer’s instructions should-be followed.

E.2

Thi
hol

A

analysing water leaks. The manufacturer’s instructions should be followed.

E.J

Thi
tes|
Spe

ntain the test specimen at that depth.

vater soluble dye such as fluorescein may be added\to’ the water to aid locating 4§

.2 Method Rc 2: pressurized water chamber.

b required test apparatus is a positive pressure chamber containing a water tank capablg
ding the specimen and covering it with water.

vater soluble dye such as fluorescein may be added to the water to aid locating 4§

b Verification of test apparatus

s is done by measuring the depth of immersion for test Rc 1, or the water pressure
t Rc 2. Measurements of resistivity and pH values are made if required by the relev
cification.

nd

of

nd

for
Aant
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 2-18: Tests — Test R and guidance: Water

EOQOREWOQORD

1)

2)

3)

4)

5)

6)

7)

8)

9)

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri

nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical ‘Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

Publication(s)”). Their preparation is entrusted to technical committees; any IEC National .Committee intere

hjovernmental organizations liaising with the IEC also participate in this preparation., [EC collaborates clo

hgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati

nterested IEC National Committees.

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

n order to promote international uniformity, IEC NationahCommittees undertake to apply IEC Publicat

he latter.

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

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

No liability shall attach to IEC or its, directors, employees, servants or agents including individual experts
members of its technical committees ‘and IEC National Committees for any personal injury, property damag

bxpenses arising out of the~publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for the"Correct application of this publication.

batent rights. |[EC.shall not be held responsible for identifying any or all such patent rights.

Int¢rnationalyStandard IEC 60068-2-18 has been prepared by IEC technical committee 1

En

ironmental conditions, classification and methods of test.

Thi

constitutes a technical revision.

Eing

bll national electrotechnical committees (IEC National Committees). The object of IEC is fo~pronpote

To
ns,
IEC
ted

n the subject dealt with may participate in this preparatory work. International, governmental and nfon-

sely

vith the International Organization for Standardization (ISO) in accordance with ,cenditions determined by

nal

consensus of opinion on the relevant subjects since each technical committee has representation front all

nal
IEC
any

ons

ransparently to the maximum extent possible in their “dational and regional publications. Any diverggnce
between any IEC Publication and the corresponding national or regional publication shall be clearly indicateld in

ity
any

and
B or

bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) fand

[EC

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is

Attention is drawn, to the possibility that some of the elements of this IEC Publication may be the subjedt of

Kird_editi I I I | editi bli in 2000 This edifion

This edition includes the following significant technical changes with respect to the previous
edition:

a)

addition of the new test method Rb 3.
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The text of this standard is based on the following documents:

FDIS Report on voting
104/719/FDIS 104/722/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.

A list of all parts in the IEC 60068 series, published under the general title EnvironmerLtaI
testing, can be found on the IEC website.

The¢ committee has decided that the contents of this publication will remain unchanged ulntil
thel stability date indicated on the IEC website under "http://webstore.iec.ch” in the dpta
related to the specific publication. At this date, the publication will be
e |reconfirmed,

e |withdrawn,

e |[replaced by a revised edition, or

e |amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
thdt it contains colours which are considered to be useful for the corrdct
ungerstanding of its contents. Users should therefore print this document using| a
colour printer.
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INTRODUCTION

A number of water tests are described in other IEC publications. Some of them are well
established, for example, the test for classification of the second characteristic numeral of the
IP Code, of IEC 60529.

This document incorporates the majority of the most widely used tests, as well as making
available further methods and increasing the number of severities.
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ENVIRONMENTAL TESTING -

Part 2-18: Tests — Test R and guidance: Water

These tests are not corrosion tests and cannot be considered and used as“such.

Esf

Gu

Theére are no normative references in this decument.

3

Fo

1S(

addiresses:

]
.
3.1

rai
pre

Note 1 to entry:

3.2

1sportat|on storage or in service, can be subjected to falling water drops, |mpact|ng wa
immersion or high pressure water impact. The primary purpose of water tests is to ¥erify

ijity of enclosures, covers and seals to maintain components and equipmeft in gq
rking order after and, when necessary, under a standardized drop field or~immersion i
er.

dance is given on the applicability of the tests and.he-severities to be selected.

Normative references

Terms and definitions
the purposes of this document, the following terms and definitions apply.

D and IEC maintain terminological databases for use in standardisation at the follow

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

n
cipitation in the form of water drops

er,
the
od

ablished water tests in other standards are not intended to simulate natural rainfall and
thefir quoted intensities are too high to be adopted for that purpase. Therefore, in additior
thel high-intensity severities, test R includes an artificialorain test based upon natd
conditions but not taking into account high wind speeds genérally associated with natural rg

to
ral
n.

ing

drizzle
precipitation in the form of very small, numerous and uniformly dispersed water drops t

ma

3.3

y appear to float while following air currents

raindrop
drop of water having a diameter greater than 0,5 mm falling through the atmosphere

Both the amount that falls and the actual falling action of the water drops are often called rainfall.

hat
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3.4
drizzledrop
drop of water having a diameter of 0,2 mm to 0,5 mm falling through the atmosphere

3.5

R

rainfall or drizzle intensity
amount that falls per unit of time

Note 1 to entry: Rainfall intensity (R) is given in millimetres per hour (mm/h) where 1 1/(m?2 - h) equals 1 mm/h.

3.6
Ds
mel:ian volume diameter

dia

comprised of smaller (or larger) drops

Notg 1 to entry: Median volume diameter can be calculated using the formula:

Deo|= 1,21 R%1® (mm)

50

whdre R is the rainfall intensity (see 3.5).
4 | Survey of water tests

4.1 General

Thils survey indicates the general structure of the various tests included in this document.
The structuring of the different tests is given.in‘Figure 1.

4.2 Description of tests R: water

The water tests are structured into three groups.

eter of a drop whose size is such that 50 % of the volume of water reaching.the ground is

e |Ra: "falling drops" which,~in- principle, is a test with artificial rain and a test simulafing

falling drops from condensation or leakage.

e |Rb: "impacting water" where water jets impinge upon the test specimen with a cerfain

force and may assume any angle towards the test specimen.

e |Rc: "immersion"ywWhere the test specimen is immersed in water to specified depths

equivalent pressures.

or
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Water tests

R
Falling drops Impacting water Immersion
Ra Rb i Rc
Method Ra 1 Method Rb 1 MvstQOdtRck1
o ; ater tan
Artificial rain — Method Rb 1.1 o%7
Oscillating tube
IPX3 and IPX4

or —
— Method Rb 1.2
Spray nozzle

(Hand-held shower)
IPX3 and IPX4

Method Ra 2 Method Rb 2 Method Rc 2

Drip box L Water jet Pressurized water
IPX1 and IPX2 IPX5 and IPX6 chamber

Method Rb 3
Fan jet —
IPX9

EC

-m

gure 1 — Structuring of test methods and equivalence with the IP Code of IEC 60529

5 | Test Ra: falling drops

5.1 Object

Thils test is applicable to products which, during transportation, storage or in service may|be
expgosed to vertical falling drops, the origin of these being, for example, natural rain, seepage
or [condensation. It shall be clearly stated in the relevant specification whether a product
he:leinafter referred to as a specimen has to function during testing or merely to sur\tve

he

conditions of falling drops. In either case, the relevant specification shall always specify
acceptable tolerances in performance.

5.2 Method Ra 1: artificial rain
5.21 General description of the test

The test specimen is mounted on an appropriate fixture or base support. It is then subjected
to falling waterdrops, which simulate natural rain.

The basic requirements for the test apparatus are as follows.

e Drop-generating nozzle or nozzles (see C.2.1 and Figure C.1).

e Fixture for the specimen
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The fixture shall simulate as far as possible the mounting of the specimen when in servi
for example, for wall-mounted equipment the fixture shall simulate a wall.

Support of the test specimen

The support shall have a base area which is smaller than the base area of the specim
The support shall be either a turntable which has a rotation speed of 1 r/min and

ce;

en.
the

eccentricity (distance between turntable axis and specimen axis) is approximately
100 mm, or a table which does not turn. The support shall be able to hold the specimen in
any test position and, if necessary, be tilted to a maximum of 90° from the vertical plane.

Water supply with controls

5.2,

The
tilt
sel
sp4
paf

5.2,

Prg
sp4

5.2,

Thi
the
exd
ins

The water used for the test shall be fresh tap water of good quality. In order to_ay
clogging of the nozzles, the water shall be filtered and may be demineralized. Details
the characteristics of the water are given in Annex A. During the test, the wa
temperature shall not differ by more than 5 K from the temperature of the specimen un
test. If the water temperature is more than 5 K below the temperature of the\specimer
pressure balance shall be provided for the specimen.

2 Severities

angle of specimen shall be specified in the relevant specification. The values shall
bcted from those given below, a longer duration may_ beé specified in the reley
cification. Wind-driven rain is not simulated by this test_as the wind velocity is ng
ameter of test.

Intensity, mm/h and (associated drop-size distribution; mm):

10 £5 (D59 = 1,9 £0,2); 100 £ 20 (Dgg = 2,9 £0,8); 400 £ 50 (D5y = 3,8 + 0,4).
Duration, min:

10, 30, 60, 120.

Tilt angle a, degrees:

0, 15, 30, 60, 90.

3 Preconditioning

5.2

oid
of
ter
Her
, a

b severities, as indicated by intensity (and associated drop-size distribution), duration @nd

be
ant
t a

conditioning of the specimen and seals shall be carried out if specified in the relevant
cification.

4 Initial measurements

e specimen shall be submitted to the visual, dimensional and functional checks specified in
relevant{specification. All features of the specimen likely to affect the test result, [for
mple surface treatment, enclosures, covers or seals, shall be inspected to ensure that the
ructions of the relevant specification have been followed.

5—Testing

The specimen shall be mounted on the support either
in its normal operating position, as specified in the relevant specification; or
tilted from the normal operating position and provision made for rotating the specimen in a

plane perpendicular to the tilted axis. The rotation may be achieved by a rotating support
table or by repositioning the specimen at regular intervals during the test. Alternatively,

the specimen can be oscillated through an arc of 270° to avoid the need for slip-r
contacts.

ing

The relevant specification shall specify the tilt angle or angles, the face or faces to be
exposed to the drop field and the duration of exposure for each side, or whether the specimen
shall be continuously rotated or oscillated through 270°. See also Figure 2.
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The specimen shall be subjected to artificial rain with severities selected from 5.2.2 and
specified in the relevant specification.

The relevant specification shall state whether the specimen shall be operated during testing
and if intermediate measurements shall be made.

Appropriate safety precautions shall be taken when testing the specimen in the energized
condition.

5.2.6 Recovery

Unless otherwise required in the relevant specification, the specimen shall be thoroughly
drigd externally by wiping or by applying low-velocity forced air at room temperature.

Z,

N
o

———— e

Tilt angle

Gimballed and rotatable table

IEC

Figure 2 — Test Ra, definitions of angles and axes

5.2.7 Final measurements

Thesspecimen shall be examined for ingress of water and submitted to visual, dimensional
andfunctionat thecks specified m the Tefevant specification:

Any ingress of water should be quantified if possible and reported.

5.2.8 Information to be given in the relevant specification

Where this test is included in the relevant specification, the following details shall be given in
so far as they are applicable. The relevant specification shall supply information as required in
the subclauses listed below, paying particular attention to the items marked with an asterisk
(*) as this information is always required.
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Subclause
a) Severities” 5.2.2
b) Preconditioning 523
c) Initial measurements™ 524
d) Mounting of specimen* 5.2.5
e) Specimen position or positions during testing* 5.2.5
f) State of the specimen during testing* 5.2.5
g) [MMtermediate measurements 5R.5
h) |Recovery 5p.6
i) |Final measurements* 5p.7

5.3 Method Ra 2: drip box

5.31 General description of the test

spgcimen is subjected to water drops, which simulate water falling as a result of condensafion

Th%a test specimen is mounted on an appropriate fixture placed undér the drip box. The ﬂest
i
or leakage.

The¢ basic requirements for the test apparatus are as follows:

e [Drip box

The drip box shall normally have a base area larger than the projected area of the
specimen. If the base of the drip box is smaller than that of the specimen under test, the
latter may be divided into several sections)\the area of each section being large enough to
be covered by the dripping water. The’/test is continued until the whole area of the
specimen has been sprinkled for the“specified time. The drip box shall be capablg| of
providing a uniform drop field with a-precipitation of the specified intensity.

The grid pattern of the nozzles shall be 20 mm (for IP Code tests) or 25 mm. The distafce
from the bottom of the drip bex’to the highest point of the specimen shall be adjustablg to
either 0,2 m or 2 m. A suitabtle drip-box layout is described in C.2.2 and in Figure C.2.

e |Fixture for the specimeén

The fixture shall simulate as far as possible the mounting of the specimen when in service;
for example, forwall-mounted equipment the fixture shall simulate a wall.

e |Support of the'test specimen

The suppOrt shall have a base area which is smaller than the base area of the specimgn.
The support shall either be a turntable which has a rotation speed of 1 r/min and|an
eccentricity (distance between turntable axis and specimen axis) of approximafely
100"mm, or a table which does not turn. The support shall be able to hold the specimen in
any test position and, if necessary, be tilted to a maximum of 45° from the vertical plang.

o Water supply with controls

The water used for the test shall be fresh tap water of good quality. In order to avoid
clogging of the nozzles, the water shall be filtered and may be demineralized. Details of
the characteristics of the water are given in annex A. During the test, the water
temperature shall not differ by more than 5 K from the temperature of the specimen under
test. If the water temperature is more than 5 K below the temperature of the specimen, a
pressure balance shall be provided for the specimen.

5.3.2 Severities

The severities, as indicated by drop falling height, tilt angle of specimen, duration and water
intensity, shall be specified in the relevant specification. The values shall be selected from the
following:
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e Drop falling height, (%), m: 0,2; 2
o Tilt angle a, degrees: 0; 15; 30; 45
e Duration, min: 3; 10; 30; 60

NOTE The 3 min duration applies only when a tilt angle of 0° is specified.

e Water intensity, mm/h: 60*39; 18033

5.3.3 Preconditioning

Prdconditioning of the specimen and seals shall be carried out if specified in the releV
sp¢gcification.

5.3.4 Initial measurements

The specimen shall be submitted to the visual, dimensional and functional checks specified
the| relevant specification. All the features of the specimen likely to affectnthe test result,

Ant

in
for

example, surface treatment, covers or seals, shall be inspected to ensunre that the instructipns

of fhe relevant specification have been followed.

5.3.56 Testing

The specimen shall be mounted on the support in its normal,operating position under the ¢
box. The support shall then either be rotated or tilted to the'specified angle in each of the f
positions of tilt. These positions are on either side of the(vertical in two mutually perpendicd
plapes. If a special mounting condition is required (for example, wall or ceiling), it shall
specified in the relevant specification.

In both cases, the test shall be carried out in the conditions specified in 5.3.1 and the seve
selpcted from 5.3.2.

relevant specification shall state whether the specimen shall be operated during testing
if intermediate measurements shall be made. Appropriate safety precautions shall be

5.3.6 Recovery

5.3.7 Final measurements

he case of tilted support, the duration shall be divided equally between the four positions.

rip
bur
lar
be

rity

p

nal

specimen shall be examined for ingress of water and submitted to visual, dimensio

Any ingress of water should be quantified if possible and reported.

5.3.8 Information to be given in the relevant specification

Where this test is included in the relevant specification, the following details shall be given in
so far as they are applicable. The relevant specification shall supply information as required
in the subclauses listed below, paying particular attention to the items marked with an asterisk

(*) as this information is always required.
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Subclause
a) Severities” 5.3.2
b) Preconditioning 5.3.3
c) Initial measurements™ 5.3.4
d) Mounting of specimen* 5.3.5
e) Specimen position or positions during testing* 5.3.5
f) State of the specimen during testing* 5.3.5
g) [ntermediate measurements 5PB.5
h) |Recovery 5.6
i) |Final measurements* 5B.7
6 | Test Rb: impacting water
6.1 Object
Thils test is applicable to products which, during transportation, sterage or in service may|be
subjjected to impacting water. The origin for this can be water_fram cloudbursts, heavy driving
raim, sprinkler systems, pressure cleaning, spray from wheels, sluicing or breaking seas. The
relgvant specification should clearly specify whether a produtct tested separately, hereinafter
referred to as a specimen, has to function during testing or merely survive conditions| of

imy

tolgrances in performance.

6.2

6.2,

Th
wa
usi

acting water. In either case, the relevant specificdation shall always specify the acceptaple

Method Rb 1: oscillating tube and sptray nozzle
1 General description of the test
b tests are intended to simulate ‘spraying or splashing water, for example, the resulty of

er action of sprinkler systems. Guidance for this test is given in Annex D. The test is made
ng either the test device described in Figure D.1 or the test device described in Figure D.3

in accordance with the relevantispecification. The test specimen is mounted on an appropripte

fixt
spH

6.2

6.2,

Th

ure and is subjected te“impacting water generated from either a semicircular tube of a
ay nozzle.

.2 Method Rb_1.1: oscillating tube
21 Test apparatus
e basic.requirements for the test apparatus are as follows.

Oscillating tubes

Thlc\: typca Uf tubc Illdy bc uacd. T:-IU tubc th:: bc pIUV;dCd vv;th IIULL:CD U‘I: Ult er
0,4 mm diameter for type 1 and type 2 or 0,8 mm diameter for type 3, at a 50 mm
centre-to-centre distance over an arc of 60° on either side of the vertical for type 1 or 90°
on either side of the vertical for type 2 and type 3. The tube shall be able to oscillate
through an angle of 60° on either side of the vertical for type 1 or 180° on either side of
the vertical for type 2 and type 3.

The maximum acceptable radius of the oscillating tubes, type 1 and type 2 is 1 600 mm.
For oscillating tube type 3, the radius shall not exceed 800 mm. The radius shall be
selected in such a way that the clearance between the specimen and the inside of the tube
does not exceed 200 mm.

The relationship between the number of nozzles, each having a mean flow rate of
0,07 I/min or 0,6 I/min and the total flow rate is given in Table 2.

A suitable apparatus is shown in Figure D.1.
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e Fixture for the specimen

The fixture shall simulate as far as possible the mounting structure to be used in the real
use of products; for example, for wall-mounted equipment, the fixture shall simulate a wall.

e Support for the specimen

The support for the specimen shall not be perforated for type 1 and shall be suitably
perforated for type 2 and type 3.

o Water supply with controls

The water used for the test shall be fresh tap water of good quality. In order to avoid
biuggillg Uf i.ilc IIULLiCb, 'lilc Wd.lUI bild“ IUU fiiiclcd dlld Imiay IUC dUIIIiIIUIdiiLUUI. DUidii\_ Of
the characteristics of the water are given in Annex A. During the test, the ~wgter
temperature shall not differ by more than 5 K from the temperature of the specimenvinfer
test. If the water temperature is more than 5 K below the temperature of the specimen, a
pressure balance shall be provided for the specimen.

6.2.2.2 Severities

Th¢ severities as indicated by the nozzle angle, water flow rate per‘hole, tube oscillating
angle and duration shall be specified in the relevant specification.) The values shall |be
selpcted from those given below.

Any combination of water test severities can be chosen indépendently. In this case, such a
combination shall be stated in the relevant specification.

Type 1 tube

e [Nozzle angle o, degrees +60

o |Water flow per hole, I/min 0,07 (1 £ 5 %)
e |Tube oscillating angle pB,degrees +60

e |Duration, min 2x5

Type 2 tube

e |Nozzle angle o, degrees +90

Water flow per hole, I/min
Tube oscillating angle, B degrees

Duration, min

0,07 (1 £ 5 %)
+180 (approximately)
10, 30, 60

Type 3 tube

e [Nozzlewangle o, degrees +90

o |Water flow per hole, I/min 0,6 + 0,03

o Tube Ubbiiiaiillg allgic, B dcglcca +486 (dpplu)\illldibiy)
e Duration, min 2x5

In some cases, the relevant specification may specify a longer duration.

6.2

.2.3 Preconditioning

Preconditioning of the specimen and seals shall be carried out if specified in the relevant
specification.

6.2

2.4 Initial measurements

The specimen shall be submitted to the visual, dimensional and functional checks specified in
the relevant specification. All features of the specimen likely to affect the test results, such as
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surface treatment, covers or sealing, shall be inspected to ensure that the instructions of the

relevant specification have been followed.

6.2.2.5 Testing

Three types are described:

Type 1:

The specimen to be tested shall be attached to a fixture, if specified, and shall be placed on

An

approximately 4 s.

Wdter flow shall be set to the required rate given in Table 1.

The duration of the test shall be 5 min.

The¢ test specimen shall be turned through a horizontal angle of 90° and the test shall

continued for a further 5 min.

If i

down or the spray nozzle test shall be used.

oscillating tube as described in Figure D.1, with nozzles over an arc of 60° on either
of yertical shall be chosen having a radius to meet the dimensional requirements of(the
spgcimen. The maximum radius is 1 600 mm. If the test specimen is too large,\the spf
nozzle test shall be used. The tube is caused to oscillate through an angle of{60° on eit
side of vertical. The time taken for one complete oscillation from +60° to -602-t07+60° shall

is not possible to wet all parts of the test specimen, the support shall be moved up 3

thel support in its normal operational attitude. For this test, the support shall not be perfora{d.

ide

st
ay

her

be

be

nd

The relevant specification shall state whether the specimen shall be operated during the fest
and if intermediate measurements shall be-made.

Appropriate safety precautions shaltbe taken when testing in the energized condition.

Table 1 — Oscillating tube — Relationship of number of nozzles
and total water flow to tube radius

Type 1 Type 2 Type 3
Tube Number Total Number Total Number Total
radius R of open water flow of open water flow of open water flow
nozzles nozzles nozzles

mm NE I/min NA I/min NA I/min
200 8 0,56 12 0,84 12 7,2
400 16 1,1 25 1,8 25 15,0
600 25 1,8 37 2,6 37 22,2
800 33 2,3 50 3,5 50 30,0
1000 41 2,9 62 4,3 - -
1200 50 3,5 75 5,3 - -
1400 58 4,1 87 6,1 - -
1600 67 4,7 100 7,0 - -

a

N may be increased by 1.

Depending on the actual arrangement of nozzle centres at the specified distance, the number of open nozzles
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Type 2:

The test is the same as for type 1 with the following differences:

the support shall be perforated unless specified otherwise in the relevant specification;
the oscillating tube shall have nozzles over an arc of 90° on either side of vertical;
the tube shall oscillate through an angle of almost 360°, 180° on either side of vertical,

the time taken for one complete oscillation, from +180° to -180° to +180° shall be
approximately 12 s;

Thi

and if intermediate measurements shall be made.

Ap
Ty

Thi

Thi

and if intermediate measurements shall be{made.

Ap

6.2,

the test duration shall be selected from 6.2.2.2;

the test specimen is not turned through a horizontal angle of 90° and the test-is pot
continued for any further time;

the relevant specification shall specify the orientation if it affects the severity of the test

b relevant specification shall state whether the specimen shall be operated during tesfing

bropriate safety precautions shall be taken when testing in the enérgized condition.
be 3:

b test is the same as for type 2 with the following diffetences:

the test duration is 2 x 5 min; that is after 5 minmof test, the specimen is turned through a
horizontal angle of 90° and the test is continued for a further 5 min.

b relevant specification shall state whether the specimen shall be operated during tesfing

bropriate safety precautions shall bg’taken when testing in the energized condition.

2.6 Recovery

Un
dri

6.2.2.7 Final measurements

Th
di

An

ess otherwise required jn the relevant specification, the specimen shall be thoroughly
d externally by wiping .or by applying low-velocity forced air at room temperature.

specimenshall be examined for ingress of water, and submitted to the visygal,
ensional™and functional checks specified in the relevant specification.

ingress of water shall be quantified if possible and reported.

6.2

.2.8 Information to be given in the relevant specification

Where this test is included in the relevant specification, the following details shall be given in

SO

far as they are applicable. The relevant specification shall supply information as required

in the subclauses listed below, paying particular attention to the items marked with an asterisk

*)

as this information is always required.
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Subclause
a) Severities” 6.2.2.2
b) Preconditioning 6.2.2.3
c) Initial measurements™ 6.2.2.4
d) Mounting of specimen* 6.2.2.5
e) Specimen position or positions during testing* 6.2.2.5
f) State of the specimen during testing* 6.2.2.5
g) [Mtermediate measurements 6.2R.5
h) |Recovery 6,2.L.6
i) |Final measurements* 6.2.p.7
6.2.3 Method Rb 1.2: spray nozzle
6.2.3.1 Test apparatus

The basic requirements for the test apparatus are as follows.

6.2

Spray nozzle (also known as hand-held shower)

A spray nozzle with a spray cone of 78° and a movingsshield which is able to limit
upper part of the spray cone to 30° from the horizontal. The shield may be removed

the
as

specified. The spray nozzle shall have a delivery rate-of 10 I/min £ 5 % which necessitates

a water pressure of 50 kPa to 150 kPa (0,5 bar to~}5 bar) (see Figure D.3).

Fixture for the specimen

The fixture shall simulate as far as possible-the mounting structure to be used in real yse

of products; for example, for wall-mounted equipment, the fixture shall simulate a wall.
Support for the specimen

The support for the specimen shal’lhave a base area which is smaller than the base a
of the specimen or be suitably perforated.

Water supply with controls

[ea

The water supply shall-be capable of delivering, in a stable flow, at least 10 I/min. The

water used for the test'shall be fresh tap water of good quality. In order to avoid clogg
of the holes, the.water shall be filtered and may be demineralized. Details of

characteristics_af the water are given in Annex A. During the test, the water temperat
shall not differ by more than 5 K from the temperature of the specimen under test. If
water temperature is more than 5 K below the temperature of the specimen, a press
balance shall be provided for the specimen.

.3.2 Severities

The specimen surfaces to be sprayed, if not all, shall be specified. The severities as indica

ing
the
lire
the
Lire

led

by the use of the shield or not and the test duration shall be specified in the relevant
specification. The severities shall be selected from those given below.

Moving shield: in use, removed.

Test duration, min/m?2 test surface, calculated with a tolerance of +10 % (subject to a

minimum duration, min)
1 (5); 3 (15); 6 (30).

In some cases, the relevant specification may specify a longer duration.
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6.2.3.3 Preconditioning

Preconditioning of the specimen and seals shall be carried out if specified in the relevant
specification.

6.2.3.4 Initial measurements

The specimen shall be submitted to the visual, dimensional and functional checks specified in
the relevant specification. All features of the specimen likely to affect the test result, such as

surface treatment, covers or sealing, shall be inspected to ensure that the instructions of the
relevant Qpnr‘ifir‘nfinn have heen followed

6.2.3.5 Testing

The¢ specimen shall be mounted as described in the oscillating tube test procedure (6.2.R.5
typp 1 or type 2). The water pressure shall be adjusted to give a delivery rate| of
10((1 £ 5 %) I/min. It shall be kept constant throughout the test. The specified surfaces shall
be [sprayed for the specified duration and from a distance of (0,4 £ 0,1) m. When the spfay
nozzle is used as an alternative to the oscillating tube type 2, the_maving shield shall|be
removed and the spray shall be applied at +180° from vertical.

The¢ relevant specification shall state whether the specimen shall be operated during tesfing
and if intermediate measurements shall be made.

Appropriate safety precautions shall be taken when testing'in the energized condition.

6.2.3.6 Recovery

Unless otherwise required in the relevant specification, the specimen shall be thoroughly
drig¢d externally by wiping or by applying low=velocity forced air at room temperature.

6.2.3.7 Final measurements

The specimen shall be examined. for ingress of water, and submitted to the visual,
dimensional and functional chegks specified in the relevant specification.

Any ingress of water shall'be quantified if possible and reported.

6.2.3.8 Information to be given in the relevant specification

WhHere this test.isincluded in the relevant specification, the following details shall be given in
so far as they/are applicable. The relevant specification shall supply information as required in
thel subclauses listed below, paying particular attention to the items marked with an astefisk
(*) fas thisuinformation is always required.
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Subclause
a) Severities” 6.2.3.2
b) Preconditioning 6.2.3.3
c) Initial measurements™ 6.2.3.4
d) Mounting of specimen* 6.2.3.5
e) Specimen position or positions during testing* 6.2.3.5
f) State of the specimen during testing* 6.2.3.5
g) [INtermediate measurements 6.2.5
h) |Recovery 6,2.3.6
i) |Final measurements* 6.2.3.7
6.3l Method Rb 2: water jet
6.3.1 General description of the test

The¢ test specimen is mounted on a fixture. The test specimen is\8ubjected to a water

wh
D.2

Thi

ch should simulate wheel spray, or breaking seas. The standaftd test nozzle is describeq
.2 and Figure D .4.

e basic requirements for the test apparatus are:

Hose nozzle

jet
in

The hose nozzle shall give a solid water jet\and have a free diameter of 6,3 mm and

12,5 mm for the small and large nozzle respectively (see Figure D.4).
Fixture for the specimen

The fixture shall simulate as far as possible the mounting structure to be used in the n
use of products; for example, for wall-mounted equipment, the fixture shall simulate a w|

The fixture for the specimen shalk have a base area which is smaller than the base areg
the specimen or be suitably perforated.

eal
all.

of

The fixture shall have a. @Gufficient strength and stability to withstand the hydrodynammic

effect of the water jet.
Water supply with_centrols

The water supply shall be fresh tap water of good quality and shall be capable
delivering at.least 100 I/min. The water pressure should be at least 100 kPa at this flow
1 000 kPajwhen using the small nozzle. During the test, the water temperature shall
differ by~-more than 5 K from the temperature of the specimen under test. If the wg

of
or
hot
ter

temperature is more than 5 K below the temperature of the specimen, a pressure balafce

shall be provided for the specimen.

6.3

2 s s

The severities as indicated by the choice of hose nozzle size, flow rate and test duration shall
be specified in the relevant specification. The values shall be selected from those given
below:

6,3

mm nozzle

Flow rate, I/min (and corresponding approximate supply pressure, kPa)
75 (1 +5 %) (1 000)

Duration, min/m? of the test surface, calculated with a tolerance of +10 % (subject to a

minimum duration, min)
0,3 (1)
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6,3 mm nozzle

e Flow rate, I/min (and corresponding approximate supply pressure, kPa)
12,5 (1 £ 5 %) (30)

e Duration, min/m?2 of the test surface, calculated with a tolerance of £10 % (subject to a
minimum duration, min)

1(3); 3(10)

12,5 mm nozzle

e |Flow rate, I/min (and corresponding approximate supply pressure, kPa)
100 (1 £ 5 %) (100)

e |Duration, min/m? of the test surface, calculated with a tolerance of +10 %_(subject tp a
minimum duration, min)

1(3); 3(10); 10 (30)
6.3.3 Preconditioning

Prgconditioning of the specimen and seals shall be carried out-if)specified in the relevpant
spégcification.

6.3.4 Initial measurements

The¢ specimen shall be submitted to the visual, dimensional and functional checks specified in
the| relevant specification. All features of the specimen likely to affect the sealing shall|be
inspected to ensure that the instructions of the relevant specification have been followed.

6.3.5 Testing

The¢ specimen shall be mounted on the fixture in its normal operating position.

Thj distance from the nozzle to the 'specimen shall be 2,5 m + 0,5 m. This distance may|be
reduced if necessary to ensure, proper wetting when spraying upwards. At a distance of 2,% m
from the nozzle, the substantial part of the water jet shall be within a circle of 40 mm for the
6,3 nozzle and 120 mm for'the 12,5 mm nozzle.

Unless otherwise spegified in the relevant specification, the specimen shall be sluiced on|all
faces from all practicable directions with a stream of water from a standard test nozzle|as
shown in FiguresD:4.

The¢ size 0f) nozzle, flow rate and test duration shall be as specified in the relevant
specification, selected from 6.3.2.

The 0\
and if intermediate measurements shall be made.

gle a .. nn a a neine Qe 1 - ~Nak-' 77777:77777 f7I

Appropriate safety precautions shall be taken when testing specimens in the energized
condition.

6.3.6 Recovery

Unless otherwise required in the relevant specification, the specimen shall be thoroughly
dried externally by wiping or by applying low-velocity forced air at room temperature.
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6.3.7 Final measurements

The specimen shall be examined for ingress of water, and submitted to the visual,
dimensional and functional checks specified in the relevant specification.

Any ingress of water shall be quantified if possible and reported.

6.3.8 Information to be given in the relevant specification

Where this test is included in the relevant specification, the following details shall be given in
X : e : : ed
he subclauses listed below, paying particular attention to the items marked with an astefisk

(*) las this information is always required.

Subclalise
a) |Severities* 6.B.2
b) |Preconditioning 6.3.3
c¢) [Initial measurements™ 6.3.4
d) [Mounting of specimen* 6.3.5
e) |Specimen position or positions during testing* 6.3.5
f) |State of the specimen during testing* 6.3.5
g) |[Intermediate measurements 6.3.5
h) |Recovery 6.3.6
i) |Final measurements* 6.8.7

G.j Method Rb 3: fan jet
6.4.1 General description of the test

The test is made by spraying the. énclosure with a stream of water from a standard test noZzzle
as shown in Figures D.7, D.8 and D.9.

The set-up for measuring the impact force of the water jet is given in Figure D.10.

The¢ distribution force ‘'shall be verified at upper and lower limits of the distance tolerafce
range (see Figure\D.11).

The basic requirements for the test apparatus are as follows.

e |Jetihozzle

The jet nozzle shall give a water fan jet and have an oval-shaped water stream ($ee
Figure D.5).

e Fixture for the specimen

The fixture shall simulate as far as possible the mounting structure to be used in the real
use of products; for example, for wall-mounted equipment the fixture shall simulate a wall.

The fixture for the specimen shall have a base area which is smaller than the base area of
the specimen or be suitably perforated.

The fixture shall have a sufficient strength and stability to withstand the hydrodynamic
effect of the water jet.

e Turntable
The turntable shall rotate with a speed of 5 r/min + 1 r/min.

e Water supply with controls


https://iecnorm.com/api/?name=bb4070326f9ca094d3689aac30e1b2c0

- 24 - IEC 60068-2-18:2017 © IEC 2017

The water supply shall be fresh tap water of good quality and shall be capable of
delivering water at at least 15 I/min and with a water temperature of 80 °C.
6.4.2 Severities

The water pressure shall be adjusted to give a delivery rate of (15 + 1) I/min and the water
temperature shall be (80 = 5) °C.

a) For small enclosures (largest dimension less than 250 mm), the enclosure shall be
mounted on the test device shown in Figure D.10:

— distance between nozzle and sample under test shall be 125 mm + 25 mm.
The test duration is 30 s per position.

b) |For large enclosures (largest dimension greater than or equal to 250 mm),”the enclospure
shall be mounted as per its intended use. The entire exposed slrfdace area of fhe
enclosure shall be subjected to the spray at some point during the test procedure:

— spray positions: the enclosure shall be sprayed from all praetical directions coverjing
the entire surface area and the spray shall be, as far as poessible, perpendicular to the
sprayed surface.

— distance between nozzle and sample under test shal’be’175 mm + 25 mm.

Thé¢ test duration is 1 min/m?2 of the calculated surface @rea of the enclosure (excluding any
mojunting surface), with a minimum duration of 3 min.

6.4.3 Preconditioning

Prgconditioning of the specimen and seals’shall be carried out if specified in the relevant
specification.

6.4.4 Initial measurements

The¢ specimen shall be submitted'to the visual, dimensional and functional checks specified
thef relevant specification. All features of the specimen likely to affect the sealing shall be
inspected to ensure that the instructions of the relevant specification have been followed.

n

6.4.5 Testing

The¢ test method.a)-or b) in 6.4.2 shall be selected based on the dimensions of the specime

-

The¢ specimen’shall be mounted on the fixture in its normal operating position.

The¢ relevant specification shall state whether the specimen shall be operated during testling

and-fintermediate-measurements-shallbe-made

Appropriate safety precautions shall be taken for highly pressurized and high-temperature
water spray and when testing specimens in the energized condition.

6.4.6 Recovery

Unless otherwise required in the relevant specification, the specimen shall be thoroughly
dried externally by wiping or by applying low-velocity forced air at room temperature.

6.4.7 Final measurements

The specimen shall be examined for ingress of water, and submitted to the visual,
dimensional and functional checks specified in the relevant specification.
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Any ingress of water shall be quantified if possible and reported.

6.4.8 Information to be given in the relevant specification

Where this test is included in the relevant specification, the following details shall be given in
so far as they are applicable. The relevant specification shall supply information as required
in the subclauses listed below, paying particular attention to the items marked with an asterisk
(*) as this information is always required.

Subclause
a) [|Severities* 6.4.2
b) |Preconditioning 6.4.3
c¢) [Initial measurements™ 6.4.4
d) [Mounting of specimen® 6.4.5
e) |Specimen position or positions during testing* 6.4.5
f) |State of the specimen during testing* 6.4.5
g) |[Intermediate measurements 6.4.5
h) |Recovery 6.4.6
i) |Final measurements* 6.4.7

7 | Test Rc: immersion

7.1 Object

Thils test is applicable to products which areéZdesigned to be resistant to ingress of water, gnd
which, during transportation or in servicej;umay be subjected to immersion. It shall be clearly
stated in the relevant specification whether a product tested separately, hereinafter referreq to
as [a specimen, has to function during-testing or merely to survive conditions of immersion in
water. In either case, the relevant-specification shall always specify the acceptable toleranges
in performance.

Nofmally, fresh tap water isJused. If, however, a test is to be made in sea water, this shalllbe
stafed in the relevant specification together with the characteristics of the sea water.

The relevant specification may call for measurements of resistivity and pH values.

7. Method Rc 1: water tank

7.21 General description

specified depth. After testing, the specimen is examined with respect to ingress of water and
checked for possible changes of characteristics.

7.2.2 Severities

The severities indicated by head of water and duration shall be specified in the relevant
specification. The values shall be selected from those given below.

e Head of water, m

0,15;0,4;1; 2; 5

The head of water is defined here as the distance from the surface of the water to the
uppermost point of the specimen.

NOTE The IP classification in IEC 60529 defines the head of water differently.
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e Duration, h
0,5; 2; 24

7.2.3 Preconditioning

Preconditioning of the specimen and seals shall be carried out if specified in the relevant

specification.

7.2.4 Initial measurements

Th ;
the| relevant specification. All features of the specimen likely to affect the sealing shall
inspected to ensure that the instructions of the relevant specification have been followed-

7.2.5 Testing

| in

be

Th¢ specimen shall be fixed in the position as specified in the relevant specification and slall

be |completely immersed in a water tank. A water soluble dye such as, fluorescein may
added to the water in order to facilitate indication of leakage.

The¢ specimen shall be subjected to the head-of-water value and\for the duration specifieq i

thef relevant specification, selected from 7.2.2.

The initial water temperature shall be between the specimen temperature and 5 K lower. 7
water temperature shall under no circumstances exceed '35 °C.

be

[he

The relevant specification shall state whether thé¢specimen shall be operated during tesfing

and if intermediate measurements shall be made:

Appropriate safety precautions shall be taken when testing the specimen in the energiz

condition.

7.2.6 Recovery

Unless otherwise required in-the relevant specification, the specimen shall be thoroug
ied externally by wiping or,by applying low-velocity forced air at room temperature.

L7 Final measurements

specimen shall be examined for the ingress of water, and submitted to the visd
ensional and\functional checks specified in the relevant specification.

ingress of water shall be quantified if possible and reported.

.8 Information to be given in the relevant specification

ed

al,

Where this test is included in the relevant specification, the following details shall be given in
so far as they are applicable. The relevant specification shall supply information as required in
the subclauses listed below, paying particular attention to the items marked with an asterisk

(*) as this information is always required.
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Subclause
a) Composition of sea water if specifed 7.1
b) Resistivity and pH values of water (test apparatus) 7.1, E1
c) Severities* 7.2.2
d) Preconditioning 7.2.3
e) Initial measurements* 7.2.4
f) Mounting of specimen*® 7.2.5
g) [State of the specimen during testing 7R.5
h) |Intermediate measurements 7.R.5
i) |Recovery 7R.6
j) |Final measurements*® 7.R.7
7.3] Method Rc 2: pressurized water chamber
7.3.1 General description of the test

The¢ test specimen is subjected to a specified pressure by complete immersion in water i
ssurized water chamber. After testing, the specimen is examined for ingress of water and

pre
che

7.3,

Th
the)

7.3.

Pre
ol

-

7.3.

Thd
the

cked for possible changes of characteristics.

2 Severities

relevant specification. The values shall be selected from those given below.

Overpressure kPa (equivalent head of water, m):

20 (2) 50 (5) 100 (10) 200 (20) 500 (50)
1 000 (100) 2 000 (200) 5 000 (500) 10 000 (1 000)

Duration: h

2 24 168

3 Preconditioning

conditioning of the*specimen and seals shall be carried out if specified in the relev
cification.

4 Injitial measurements

b specimen shall be submitted to the visual, dimensional and functional checks specifieq
relevant specification. All features of the specimen likely to affect the sealing shall

b severities indicated by the pressure in the chamber and the duration shall be specified i

N a

Ant

in
be

ns

bested-to-ensure-that the instructions-of the relevant spesification-have been followed-

7.3

.5 Testing

The specimen shall be placed in the position as specified in the relevant specification and
shall be completely immersed in a pressurized water chamber. A water soluble dye such as
fluorescein may be added to the water in order to facilitate indication of leakage.

The specimen shall be subjected to the pressure value and for the duration specified in the
relevant specification selected from 7.3.2.

During the test the water shall not differ by more than 5 K from the temperature of the
specimen under test. The water temperature shall not exceed 35 °C.
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The relevant specification shall state whether the specimen shall be operated during testing
and if intermediate measurements shall be made.

Appropriate safety precautions shall be taken when testing the specimen in the energized
condition.

7.3.6 Recovery

Unless otherwise required in the relevant specification, the specimen shall be thoroughly
dried externally by wiping or by applying low-velocity forced air at room temperature.

7.3.7 Final measurements

The¢ specimen shall be examined for ingress of water, and submitted to, “the visdal,
dimensional and functional checks specified in the relevant specification.

Any ingress of water shall be quantified if possible and reported.

7.3.8 Information to be given in the relevant specification

WHere this test is included in the relevant specification, the following details shall be giver} in
so [far as they are applicable. The relevant specification shalt-supply information as requifed
in the subclauses listed below, paying particular attention to(the items marked with an astefisk

(*) fas this information is always required.

Subclalise
a) [Composition of sea water if specified 7.1
b) |Resistivity and pH values of water (test apparatus) 7.1, E.3
c) |Severities* 7.8.2
d) [Preconditioning 7.8.3
e) |Initial measurements* 75.4
f) [Mounting of specimen*® 7.8.5
g) |State of the specimen during testing* 7.8.5
h) |Intermediate measuréments 78.5
i) |Recovery 7.3.6
j) |Final measurements* 78.7
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Annex A
(informative)

Water characteristics to be considered when writing
the relevant specification

A.1  General

For the majority of water tests, it is probable that the water will be drawn from a local mgins
sugply; however, such a supply may vary considerably in pressure, temperature and purity.
The¢se features will need to be considered in relation to the purpose of,the test, for examlple
ingress into the specimen or change of surface characteristics, and thé’suitability of the wgter
sugply will need to be assessed. If the supply is not suitable, itqmay be subjected to further
prgcessing or, if this is not practicable, an alternative source shoéuld be provided.

A.2 Purity

A.2.1 General

Maljins water supplies normally contain various impurities which may originate from the source,
for[example the absorption of minerals during‘its passage through rivers or, as in the casg of
chlprination, may have been introduced as@‘disinfectant by chemical processing.

A.3.2 Effect on test specimen

Wdter tests on certain kinds of specimen may require electrical measurements to be made|on
thel specimen either during or following the spraying period. The electrical measurements npay
include surfaces directly exposed to the water or those interior surfaces which have bgen
wefted by the ingress of ‘water through vents or leaks. In these circumstances, it may|be
neg¢essary to ensure that the water from the test apparatus is non-conducting; this implies the
negd for distilled or deionized water.

Anpther feature.which may need to be considered is that of corrosion of the specimen by the
prgsence of water. The tests in this document are not intended to produce corrosion but fhis
maly occursinadvertently under certain conditions. If corrosion is to be avoided, it may|be
appropriate to use distilled or deionized water; however, it should be noted that pure wdter
maly €ventually become contaminated by airborne or surface pollutants.

In any event, the appearance of corrosion products is more likely to occur some time after the
water test, rather than during the test itself, when the effects of the chemical or
electrochemical action have developed.

A.2.3 Effect on test apparatus

Impurities in the water supply to the test apparatus may result in reduced or erratic water flow.
The severity of this effect becomes more important with test apparatus operating at lower
water pressures. Test methods of test Ra (falling drops) are particularly susceptible to
problems of clogging of the water orifice. Filtration of the water supply or the provision of a
demineralized supply may be necessary.
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A.2.4 Ingress of water into the specimen

Certain features of the water incident to the specimen which affects the ingress, for example,
temperature, droplet size, velocity and angle of incidence, are included in the method of
test R. However, the composition of the water itself can also affect the entry into any holes or
leaks in the specimen. If water is present at the entrance of a hole the flow through the hole is
directly proportional to the difference in pressure across it (usually a result of the temperature
difference induced by the cooler water) and inversely proportional to the viscosity. The
surface tension of the water opposes the flow by reducing the pressure difference and will

pre

vent any flow through very small holes.

So

Al

-
A.3
g

Th
of

De
les

y
A.3
g

Th

of fhe nozzles the water should be filtered and may.be demineralized.

y
A.3
g

Th

tenpperature should be (25 + 10) °C..ACwater soluble dye such as fluorescein may be addeq

the

me approximate values of these characteristics of water are given in Table A.1.

b Water quality for tests R

A1 Test Ra: falling drops

he nozzles, the water should be filtered and may be demineralized.

mineralized or distilled water should have a pH value of 6,5\t0"7,2 and a resistivity of
5 than 500 Om.

.2 Test Rb: impacting water

b water for these tests should be fresh tap waterof good quality. In order to avoid clogg

.3 Test Rc: immersion

p water for these tests is normally.\fresh tap water but can be sea water. The wg

water in order to facilitate indication of leakage.

Table A.1 — Typicalbcharacteristics of water with approximate values

water for these tests should be fresh tap water of good quality. In_order to avoid cloggjng

hot

ing

ter
to

Rejative dielectric constant; Pure water 80 at 25 °C

Registivity: Very pure water 200 000 Om
Deionized water 500 Om to 5 000 Qm
Mains supply 2,5 QOm

Sufface tension at 20 °C 73 x 107° N/em

Sutfade tension at 20 °C With 0,1 g/l wetting agent 43 x 1075 N/cm

Surface Tension at 20 °C With65gftwettimgagert 30 TO— ST
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Annex B
(informative)

General guidance

B.1 General

This document includes a range of water tests elther as a fleld of water drops in air (tests Ra

In
eng
low
or
SpH

penetrates its protective enclosure, while for other products some water penetration may

allg
eng

maly serve a variety of purposes beyond that of protection from water.

Ap
corn

B.1

The factors which contribute to the severity of the test are as follows:

a)
b)
c)
d)
e)

f)

@ct on products The tests are intended to embrace all situations where water in liquid 'fq
a part of the micro-climate surrounding a product, for example, rain, drizzle, *hosihg,

hersion, but excluding erosion resulting from high-velocity water drops.

the first instance, the effect of interest of a water test is either that of dngress into
losure or of a change in the surface characteristics of the product, cfor” example,

ering of flash-over voltage of electrical isolators. In general, the criterion~of success dur
following exposure to a water test will depend on the nature of the product and shall
cified in the relevant specification. For certain products, it may betlessential that no wa

wed. During the product design, it is probable that the degreg-of protection required of
losure will depend on the sensitivity to water of the encloséd parts, although the enclos

dition.

P Factors affecting the test severity

intensity of rain or water drop field;

velocity of water drops;

tilt angle of water drop field to specimen;

water pressure (test RC);

temperature diffefence between water and specimen;
water quality.

propriate safety precautions should be taken when,testing the specimen in the energiz

an
the
ing
be
ter
be
the
lire

ed
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Annex C
(informative)

Guidance for test Ra

C.1 General

Test Ra: falling drops, comprises two test methods.

un

rai
suf

Be
cor
the)

C.1

C.2

On
giv
cof
wh

Melhod Ra 1: artificial rain, is applicable for products which may be placed outdoors)a

Me’Ehod Ra 2: drip box, is applicable for products which normally are protected\from naty

rotected from natural rain.

, but may be exposed to drops falling as a result of condensation or leakage from up
faces.

ditions are appropriate shall be made. The selected test methed{and severities repres
most severe exposure anticipated for the test item when in ordinary use.

P Example of test apparatus

| Method Ra 1: artificial rain

£ or more spraying nozzles of commercially.available "solid cone" type are arranged
e the specified intensity (see Figure C.1). Asolid cone" nozzle is one that, within its en
e area, has a fairly even intensity distribution. This distinguishes it from the plain noz
ch gives a hollow cone type spray pattern.

nd

ral
ber

ore deciding on the test method to be used, an assessment of whieh test method and fest

ent

to
ire
zle
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NO

NO

Spray Pressure
Flow meter nozzle(s) gauge
II 'R
/I ' \\
Pressure AR
Water inlet

=D ﬂ regulator |
Filter !

Drop shield
(for photographing only)

Plastic Fresnel
I?ns head i TS Camera with
(from overhead projector) telephoto lens
Reference (90 to 135)
scale .
(to be seen at the
bottom of the photo)
Rain amount
measuring cup array
Pivoting lid

IEC
[E 1 The.distance between the spray nozzle and the cup area is approximately 2 500 mm.

[E 2 ~The'set-up shown is a confirmation device.

Figure C.1 — Test Ra 1, test apparatus and measurement setup

for drop sizes and intensity for artificial rain method

C.2.2 Method Ra 2: drip box

The apparatus required consists of a water container of adequate plan dimensions having a
number of nozzles, spaced at intervals of 20 mm or 25 mm on a square grid in its base, which
permit the water to drip freely and per orifice, at the specified intensities. The size of the
container will depend upon the mean area of the specimen to be tested: it may be restricted to
such dimensions as to cover selected critical areas of large specimens if permitted by the

relevant specification. Figure C.2 gives details of an apparatus currently in use for this test.

This arrangement results in drops of 3 mm to 5 mm in diameter.



https://iecnorm.com/api/?name=bb4070326f9ca094d3689aac30e1b2c0

- 34 - IEC 60068-2-18:2017 © IEC 2017

C.3 Verification of test apparatus

C.31 Intensity

To measure the intensity of the artificial rain as well as that of the drip box, a number of cups
placed in a row can be used. The cup array should be equipped with a pivoting lid

(se

e Figure C.1).

The intensity at the location of any one cup is:

ENE N

t
C.3

Frg
dro
a f

gemerated, for example, by single-flash triggering-0f,a good stroboscope of the type used

vib
is f]

Aft
clo

C.3
Se

V x 6
A xt

R=

bre
is the intensity in mm/h;

is the sampled volume in cm3;
is the area of the cup in dm?;
is the measuring time in min.

.2 Drop size

m a picture taken on a thin section through the drop. field it is possible to determine

the

p size. For the drops to appear clearly and distinctly;a short-duration electronic flash g@nd

Fresnel lens may be used (see Figure C.1). A _flash duration of not more than 10

ration testing is suitable. The drop field size as a function of intensity (or feeding pressu
pirly stable over time for a specific nozzle setsup.

s,
in
re)

pr initial confirmation the test apparatus will need to be re-checked only when, for example,

gging of the nozzles by impurities may have occurred and been corrected.

.3 Resistivity and pH value

e A.3.1.
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Dimensions in millimetres

Water inlet
\ ?
Water level L\ Overflow

S Adjustable
N height

20 (IP) or 25

|20 (IP)or 25 20 (IP)or 25
| | |

Grid pattern

L 20,4

Nozzle
IEC

Test specimen
Turntable

Support

NOTE+—Themtemnsity fs controfted-by adjustimgthe water tevet(o):

NOTE 2 This apparatus is commonly in use and is commercially available, but a different test apparatus, including
different nozzles, can be used if it can be demonstrated that the results obtained are identical.

Figure C.2 — Test Ra 2, recommended test apparatus for the drip box method
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Annex D
(informative)

Guidance for test Rb

D.1 General

Test Rb: impacting water, comprises three test methods

Meihod Rb 1: oscillating tube and spray nozzle are applicable for products which may
exposed to water from sprinkler systems or spray from wheels.

Method Rb 2: water jet is applicable for products which may be exposed to flushing, sluic

or

Method Rb3. fan jet nozzle is applicable for products which may be exp6sed to high press

an

The¢ selected test method and the severities should represent the’ most severe exposure
thel test item when in ordinary use. Provisions should bes/made regarding mounting Ind

ins
als

If method Rb 1 is selected, the oscillating tube shouldybe chosen as the test method, provig
dimensions and shape of the test specimen“are such that the radius does not excged
1,6 m. Where this condition cannot be fulfilled, aspray nozzle should be used.

the

D.2 Example of test apparatus

D.2.1 Method Rb 1: oscillating-tube and spray nozzle
D.2.1.1 Method Rb 1.1: oscillating tube

De

breaking seas.

high temperature water spraying.

allation of the specimen, for example by the use of anlartificial roof, ceiling or wall
b the procedure with regard to drain holes and ventilation*openings.

pbending on the chosen severity and of the type of oscillating tube:

the oscillating tubg-is provided with straight flow nozzles of 0,4 mm or 0,8 mm in diame
at 50-mm centre-to-centre distances.

The nozzles\are positioned over an angle (a) of 60° or 90° on either side of the cen
point of the" oscillating tube. The mean flow rate through each nozzle is 0,07 I/min
0,6 I/min;

the(oscillating tube should be oscillated — at a rate of 30°/s — through an angle (B) of

be

ing

for

nd

ed

ter

tre
or

50°

ord80° (approximately) on either side of the vertical centre plane;

the support is placed at the centre of the semicircle of the tube and should be movable
and down so that all relevant parts of the specimen are wetted during the test;

up

the support should be lockable in one defined position or be adjustable in two positions

located through a horizontal angle of 90°;

the support should not be perforated (for example, for testing of IPX3 of IEC 60529)
should be suitably perforated (for example, for testing of IPX4 of IEC 60529);

or

the test specimen is mounted on the support at approximately the centre point of the

semicircle of the tube.

Figure D.1 shows the principle design of a test apparatus for Rb 1.1.


https://iecnorm.com/api/?name=bb4070326f9ca094d3689aac30e1b2c0

IEC 60068-2-18:2017 © IEC 2017 - 37 -

NO
NO

NO
Bis
NO
the

NO
is o
sec
dur

Fo
dis
(ra

Radius

Nozzles

200 max.

Test

specimen

\\
%

|
2
|

u

Flow meter

/_ Counter weight
IEC

[E 1 The nozzles have a centre-to-centre distance of 50 mm.

[E 2 This method does not work well when the spraytube radius exceeds 1 600 mm.

[E 3 o is the angle of arc on either side of theyertical of the section of the oscillating tube fitted with noz7les.

the angle of rotation of the oscillating tube af-either side of the vertical.

[E 4 This apparatus is commonly in usedand is commercially available, but a different test apparatus, inclu
nozzles, can be used if it can be demonstrated that the results obtained are identical.

Figure D.1 = Test Rb 1.1, recommended test apparatus
for the oscillating tube method

[E  When testing IPX3"0r IPX4 of IEC 60529, the test specimen is placed in one defined position while the {
Bcillated through the'\specified angles; only for IPX3 the specimen is turned once after 5 min test duration in|
bnd fixed positionnthrough a horizontal angle of 90° and the test is then continued for the remaining
tion of 5 min.

a specified set of measurement conditions, Figure D.2 gives an indication of
ribution* of the precipitation intensity that can be expected within a specific test volu
Hius of the oscillating tube: 1 000 mm).

ing

ube
oa
test

the
me

D.2.1.2 Method Rb 1.2: spray nozzle

The spray nozzle should be used when larger specimens are to be tested. The moving shield
can be in place or removed during the test. When the specimen has to be sprayed from all
practicable directions, the shield has to be removed from the spray nozzle (see also
Figure D.3).

D.2.2 Method Rb 2: water jet

This test is performed by spraying the specimen from the specified direction with a stream of
water from a standard test nozzle. The test specimen should be mounted on a perforated
fixture and should preferably be capable of rotation.
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For the test, two sizes of nozzles are available having an internal diameter of 6,3 mm and of
12,5 mm. For the small nozzle, the delivery rate should be 12,5 (1 + 5 %) I/min, which
requires a pressure of approximately 30 kPa (0,3 bar) or 75 (1 £ 5 %) I/min requiring
approximately 1 000 kPa (10 bar). The larger nozzle should have a delivery rate of
100 (1 £5 %) I/min requiring a pressure of approximately 100 kPa (1 bar) (see also
Figure D.4).

D.2.3 Method Rb 3: fan jet nozzle

The test is made by spraying the specimen with a stream of high-pressure and high-

tenrperature water fronrthetestmozzte showm i Figures D5, D 6amd D7

The¢ set-up for measuring the impact force of the water jet is given in Figure D.8/and fhe
disfribution force shall be verified at upper and lower limits of distance tolerance’range ($ee
Figure D.9).

Dufing the test a) or b) of the enclosure, the water temperature shall be (80°+5) °C.

a) [For small enclosures (largest dimension less than 250 mm), the enclosure shall [be
mounted on the turntable shown in Figure D.10.

b) | For large enclosures (largest dimension greater than or equal~to 250 mm), the enclosjre
shall be mounted as per its intended use. The entir€ exposed surface area of fhe
enclosure shall be subjected to the spray at some paint-during the test procedure. The
enclosure shall be sprayed from all practical directions' covering the entire surface afea
and the spray shall be, as far as possible, perpendicular to the sprayed surface.
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Dimensions in millimetres
1 000
£
~ 800
(0]
Q0
2
()]
£ 60 mm/h
©
S 600 Pl N
o
o
< / 120 mm/h
[&]
q) p
ES / \
E 400 180 mm/h
@ 300 mm/h
c
©
®
= 200 K
o 600 mm/h
@
>

Me{
NoZ
Rad

NoZ
Tub)
Med{

o

Horizontal distance fromithe centre oscillating tube (mm)

surement conditions

zle diameter:
ius of oscillating tube:
er pressure at inlet:

zle angle:

e oscillating angle:

surement time:

Figure’D.2 — Distribution of mean value of precipitation intensity
in the oscillating tube area

0,4 mm

o= B0°
B. = 60°
20 min

200 400

1000 mm

80 kPavwhich corresponds to a water flow of approximately 0,1 I/min per nozzle

600

800 1000

IEC



https://iecnorm.com/api/?name=bb4070326f9ca094d3689aac30e1b2c0

Key

121
1h
2in
40

Spr

NO
use

Moving shield

Spray nozzle

—40 -

IEC 60068-2-18:2017 © IEC 2017

Linear dimensions in millimetres

-
-

- < /
P // /
e . s, , /
’ 1
o A )
~ - ;

7

Test specimen

300-500

holes of 20,5

le at the centre

by nozzle — brass

ing shield — aluminium

7

her circles of 12 holes at 30° pitch

ter circles of 24 holes at 15° pitch

i

15°

[l £
T TOWretet

12 x 6°30%=

Diameter of holes 0,5

Viewed aceording to arrow A (with shield removed)

Figure D.3 — Test-Rb 1.2, recommended test apparatus for the spray nozzle method
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Flow meter
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[E This apparatus is commonly in use and is commercially available, but a different test apparatus car| be
d if it can be demonstrated, that the results obtained are identical.
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Figure D.4 — Standard test nozzle for the water jet method (hose nozzle)
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Dimensions in millimetres
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NOTE The dimension 9,69 + 0,01 refers to the centre of theradius R 0,75 + 0,01.

Figure D.5 — Standard testnozzle for the fan jet method
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Figure D.6 — Fan jet nozzle resulting dimensions of spraying hole for checking purpose
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Bad surface finish

1000.00 um/div

Good surtace finish

IEC

Figure D.7 — Example of different quality achievements
of the surface finish of the fan jet nozzle
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Dimensions in millimetres

B-B (1:1)

Key

a h 0N

150

IEC

an jet nozzle: adjustment of the flow — rate between (15 +(*) |/min to reach a distribution impact forc
D,9 N to 1,2 N. Water temperature during verification (20 £6)¥C.

Cover plate

mpact plate 2 mm x 30 mm

orce sensor

Histribution forces directions (see also Figure:D.9)

Figure D.8 — Set-up for measuring the impact force of the water jet for determining
the protection againstChigh-pressure and high-temperature water jets

N
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Figure D.9 — Impact force distribution
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Dimensions in millimetres

Endorsing cylinder of the DUT

IEC

fan jet nozzle position 1 of the nozzle (90°)

endorsing cylinder for DUT, position 2 of the nozzle (60°)

swivel axis (axis of rotation)

6
7

holder (rotating table) 8 position 3 of the nozzle (30°)
9 position 4 of the nozzle (0°)
1

reference point for 0°, for 30° and 60°, then for
90° versus the(endorsing cylinder for DUT

0 centre point of circle R 125 mm to locate nozz|

Figure D.10 — Test setup for determining the protection against
high-pressure and high-temperature water jet for small enclosures
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Annex E
(informative)

Guidance for test Rc

E.1 General

Test Rc: Immersion comprises two test methods

Method Rc 1: Water tank and method Rc 2: Pressurized water chamber are both applicalble

for|products which, during transportation or in service, may be subjected to immersion;

E. Example of test apparatus

E.2.1 Method Rc 1: water tank

The required test apparatus should include a water container which-€an achieve a cover
depth of 1 m (or other required depths) of water over the uppermaost point of the specimen 4§
maljintain the test specimen at that depth.

A yater soluble dye such as fluorescein may be added\to’ the water to aid locating 3
analysing water leaks. Manufacturer’s instructions should-be followed.

E.2.2 Method Rc 2: pressurized water chamber.

The required test apparatus is a positive pressure chamber containing a water tank capablg
holding the specimen and covering it with water.

A yater soluble dye such as fluorescein may be added to the water to aid locating 4
analysing water leaks. The manufacturer’s instructions should be followed.

E.3 Verification of test apparatus

Thils is done by measuring the depth of immersion for test Rc 1, or the water pressure
tesf Rc 2. Measurements of resistivity and pH values are made if required by the relev
specification.

ing
nd

nd

of

nd

for
ant
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ESSAIS D’ENVIRONNEMENT -

Partie 2-18: Essais — Essai R et guide: Eau

AVANT-PROPOS

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de noéemalis

ion

Composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC).'L'IEC a gour
bbjet de favoriser la coopération internationale pour toutes les questions de normalisation dans\les domajnes
He I'électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Norfnes
nternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibleg au

pbublic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élabonation est confiée a
Comités d'études, aux travaux desquels tout Comité national intéressé par le sujetAraité peut participer.
brganisations internationales, gouvernementales et non gouvernementales, en liaisan avec I'lEC, partici
Pgalement aux travaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisation (I
Eelon des conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de I'l[EC concernant les questions technjques représentent, dans la me
Hu possible, un accord international sur les sujets étudiés, étant donpé que les Comités nationaux de |
ntéressés sont représentés dans chaque comité d’études.

| es Publications de 'lEC se présentent sous la forme de recommandations internationales et sont agrg
comme telles par les Comités nationaux de I'lEC. Tous les efforts*raisonnables sont entrepris afin que I
5'assure de I'exactitude du contenu technique de ses publications; I'|EC ne peut pas étre tenue responsablé
'éventuelle mauvaise utilisation ou interprétation qui en estdaite par un quelconque utilisateur final.

Pans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tout
mesure possible, a appliquer de fagon transparente les'Publications de I'lEC dans leurs publications nation
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales
Fégionales correspondantes doivent étre indiquées(én termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestationnde conformité. Des organismes de certification indépend
ournissent des services d'évaluation de cOnformité et, dans certains secteurs, accédent aux marque
conformité de I'IEC. L’IEC n'est responsablé d'aucun des services effectués par les organismes de certific
ndépendants.

Tous les utilisateurs doivent s'assurer:qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doitl €tre imputée a I'l[EC, a ses administrateurs, employés, auxiliaires
Mmandataires, y compris seg~experts particuliers et les membres de ses comités d'études et des Con
hationaux de I'IlEC, pour tout-préjudice causé en cas de dommages corporels et matériels, ou de tout a
Hommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les f
He justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC o(
oute autre Publication de I'l[EC, ou au crédit qui lui est accordé.

| 'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
référencées est-obligatoire pour une application correcte de la présente publication.
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| 'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fai

Conditions, classification et essais d'environnement.

Cette troisiéeme édition annule et remplace la deuxiéme édition parue en 2000. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) ajout de la nouvelle méthode d'essai Rb 3.
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exte de cette norme est issu des documents suivants:
FDIS Rapport de vote
104/719/FDIS 104/722/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abo

Cette publication a été rédigée selon les Directives ISO/IEC, Partie 2.

uti a I'approbation de cette norme.

Ung liste de toutes les parties de la série IEC 60068, publiées sous le titre général ESS

d’ehvironnement, peut étre consultée sur le site web de I'lEC.

Le |comité a décidé que le contenu de cette publication ne sera pas modifié avant la date

sta
rel

ais

de

ilit¢ indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les donnges

tives a la publication recherchée. A cette date, la publication sera

reconduite,

supprimée,

remplacée par une édition révisée, ou
amendée.

IMPORTANT - Le logo "colour inside” qui se trouve sur la page de couverture de cet
publication indique qu'elle contient des couleurs qui sont considérées comme utiles
une bonne compréhension de son contenui'Les utilisateurs devraient, par conséquer

imprimer cette publication en utilisant une,imprimante couleur.
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INTRODUCTION

Un certain nombre d’essais d’eau sont décrits dans d’autres publications de I'lEC. Certains
sont bien établis, comme les essais de classification du deuxiéme chiffre caractéristique du
code IP de I'lEC 60529.

Le présent document integre la plupart des essais les plus largement utilisés. |l présente
également d’autres méthodes et augmente le nombre des sévérités.
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ESSAIS D’ENVIRONNEMENT -

Partie 2-18: Essais — Essai R et guide: Eau

Domaine d’application

eloppes, des couvercles et des joints d'étanchéité a maintenir les compesants et
Lériels en bon état de marche aprés et, si besoin, pendant un arrosage par des gouttes
u ou une immersion dans I'eau normalisée.

5 essais ne sont pas des essais de corrosion et ne peuvent pas étre/considérés ou utili

comme tels.

de

Leg essais d’eau déja établis dans d’autres normes ne sont pas destinés a simuler les chu£es

pluie naturelles et leurs intensités correspondantes sont trop élevées pour étre utilis

danms ce but. En conséquence, en plus des sévérités de forte intensité, I'essai R comprend

€S9

grgnds vents qui sont généralement associés a la pluaig naturelle.

De

Le

3

Po

L'l§

5 préconisations sont données sur I'applicabilité des essais et sur les sévérités a choisir

Références normatives

présent document ne contient aucune référence normative.

Termes et définitions

ir les besoins du présent document, les termes et définitions suivants s’appliquent.

la mormalisation.alx adresses suivantes:

3.1

IEC Electropedia: disponible a http://www.electropedia.org/

plateforme de navigation en ligne 1SO: disponible a http://www.iso.org/obp

les

5ES

es
un

ai de pluie artificielle basé sur des conditions naturelles, mais sans tenir compte des

50 et I'lEC mainfiennent des bases de données terminologiques pour une utilisation déns

pluie
précipitation sous forme de gouttes d’eau

Note 1 a I'article:

app

3.2

elées chutes de pluie.

bruine

précipitations sous forme de gouttes d’eau trés petites,

dis

persées qui peuvent flotter lorsqu’elles suivent les courants d’air

La quantité d’eau qui tombe ainsi que I'action de chute effective de gouttes d’eau sont souvent

nombreuses et uniformément
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3.3

gouttes de pluie
goutte d’eau d’un diametre supérieur a 0,5 mm traversant 'atmosphére

3.4

goutte de bruine
goutte d’eau d’'un diametre compris entre 0,2 mm et 0,5 mm traversant I'atmosphére

3.5
R

intensité de chute de pluie ou de bruine
quantité de pluie ou de bruine qui tombe par unité de temps

Not
éga

3.6
Ds

dia
cor

Not

D50

ou |
4

4.1

Ce
dog

La

4.2

Leg

b 1 4 l'article:  L'intensité de chute de pluie (R) est donnée en millimétres par heure (mm/h) o, 1 \/(m? - h
a 1 mm/h.

diT:étre du volume moyen

etre d’une goutte dont la taille est telle que 50 % du volume d’eau touchant le sol est
hposé de gouttes plus petites (ou plus grandes)

e 1 a l'article: Le diamétre volumétrique moyen peut étre calculé a I'dide“de la formule:
=1,21 R%'9 (mm)

est 'intensité de la chute de pluie (voir 3.5).
Résumé des essais d’eau
Généralités

résumé indique la structure générale des différents essais spécifiés dans le prés
ument.

structure des différents essais est donnée a la Figure 1.

Description des.essais R: eau
essais d’eau se\répartissent en trois groupes.

Ra: «chutes:de gouttes d’eau» qui, en principe, est un essai de pluie artificielle et un es

simulant-des chutes de gouttes d’eau ayant comme origine la condensation ou les fuiteg.

est

ent

sai

Rb: «projections d’eau» au cours desquelles des jets d’eau frappent le spécimen en es

du'Spécimen en essai.

sai

avec-une certaine force et les gouttes peuvent prendre un angle quelconque en directfon

Rc: «immersion» pendant laquelle le spécimen en essai est immergé dans I'eau a des

profondeurs spécifiées ou a des pressions équivalentes.
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Essais d'eau

R
Chutes de gouttes L , .
d'eau Projection d'eau Immersion
Ra Rb Rc
, Méthode Rb 1 Méthode Rc 1
Méthode Ra 1 ]
- . = vetnoae RO 1.1 RESETVOIr dequ
Pluie artificielle
Tube oscillant IPX7
IPX3 et IPX4

ou
— Méthode Rb 1.2
Pomme d’arrosoir

(Appareil d’arrosage

portatif)
IPX3 et IPX4
Méthode R
Méthode Ra 2 Méthode Rb 2 ethode e
o , Chambre a edqu
Boite a gouttes Jet d'eau pressurisée
IPX1 et IPX2 IPX5 et IPX6

Fi

[la)

5

5.1

Ce

Méthode Rb 3

Jet en éventail
IRX9

Essai Ra: chute de gouttes d’eau

Objet

essai s’applique-aux produits qui, pendant leur transport, le stockage ou lorsqu’ils sont

senvice, peuvent étre exposés a des chutes de gouttes d’eau verticales, I'origine de
chytes étant;) ‘par exemple, la pluie naturelle, les infiltrations ou la condensation.
spégcificatiogfparticuliere doit clairement indiquer si un produit, désigné ci-aprés spécim

doi

[ fonctionner pendant les essais ou simplement subir sans dommage les conditions

chytes'de gouttes d’eau. Dans les deux cas, la spécification particuliére doit toujours spéci

les

teléefances de fonctionnement acceptables.

IEC

ure 1 — Synthése des méthodes d’essai et équivalence avec le code IP de I'l[EC 60529

en
ces
La
en,
de
fier

5.2 Méthode Ra 1: pluie artificielle

5.21 Description générale de I'essai

Le spécimen en essai est fixé sur un support ou sur un socle approprié. Il est ensuite soumis

ad

es chutes de gouttes d’eau qui simulent une pluie naturelle.

Les exigences fondamentales du dispositif d’essai sont comme suit:

Une ou plusieurs buses produisant des gouttes (voir C.2.1 et la Figure C.1).

Support de fixation pour le spécimen
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Le support de fixation doit, dans toute la mesure du possible, simuler le montage du
spécimen quand il est en service. Par exemple, pour un appareil mural, le support doit
simuler un mur.

e Support du spécimen

Le support doit avoir une surface de base plus petite que celle du spécimen. Le support
doit étre soit une table pivotante ayant une vitesse de rotation de 1 r/min et une
excentricité (distance séparant I'axe de la table tournante de celui du spécimen) de
100 mm environ, soit une table fixe. Le support doit pouvoir maintenir le spécimen dans
une position quelconque et, si nécessaire, étre inclinable en formant un angle maximal de
90° par rapport au plan vertical

¢ |Alimentation en eau avec commandes

L’eau utilisée pour I'essai doit étre de I'eau douce du robinet, de bonne qualité. Ppur
éviter l'obturation des buses, lI'eau doit étre filtrée et peut étre déminéralisée. Les
caractéristiques de l'eau sont données dans I'Annexe A. Au cours,de I'essai,| la
température de I'eau ne doit pas varier de plus de 5 K par rapport a la-température|du
spécimen en essai. Si la température de l'eau est inférieure de rplds de 5K 3| la
température du spécimen, un rééquilibrage en pression doit étre réalisé pour le spécimen.

5.2.2 Sévérités

Leg sévérités, définies par l'intensité (et la répartition de la taille associée) des gouttes, par
leur durée et I'angle d’inclinaison du spécimen, doivent étre précisées dans la spécification
patfticuliere. Les valeurs doivent étre choisies parmi celles€indiquées ci-dessous, une dufée
plup longue peut étre spécifiée dans le cahier des charges.correspondant. La pluie dirigée par
le yent n’est pas simulée par cet essai, dans la mesuré ou la vitesse du vent n’est pas|un
paflamétre d’essai.

o |Intensité, mm/h et (la répartition de la taille des gouttes associée, mm):

10 + 5 (Dgg = 1,9 £0,2); 100 + 20 (Dgg 2,9 + 0,3); 400 + 50 (Dgq = 3,8 +0,4).
e |Durée, min:

10, 30, 60, 120.

e |Angle d’inclinaison o, degrés;

0, 15, 30, 60, 90.

5.2.3 Préconditionnement

Le |préconditionnement'du spécimen et des joints d’étanchéité doit étre réalisé s’il est prégisé
dans la spécification-particuliére.

5.2l4 Mesures initiales

Le |spéeimien doit étre soumis aux vérifications visuelles, dimensionnelles et fonctionnelles
précisees dans la spécification particuliére. Toutes les particularités du spécinmpen

enveloppes, les couvercles ou les joints d’étanchéité, doivent étre vérifiées pour s’assurer
que les instructions de la spécification particuliére ont bien été respectées.

5.2.5 Essais

Le spécimen doit étre monté sur le support, soit

e dans sa position normale de fonctionnement, comme précisé dans la spécification
particuliere, soit

e incliné a partir de sa position normale de fonctionnement et de telle sorte qu’il puisse
tourner dans un plan perpendiculaire a I’axe incliné. La rotation peut étre réalisée a l'aide
d’une table support tournante ou en replagant le spécimen a intervalles réguliers pendant
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I’essai. En variante, le spécimen peut étre mis en oscillation en formant un angle de 270°
pour éviter d’utiliser des contacts a bagues.

La spécification particuliére doit préciser I'angle ou les angles d’inclinaison, la ou les faces
exposée(s) a la chute de gouttes d’eau, ainsi que la durée d’exposition pour chaque face, ou
si le spécimen doit tourner ou osciller en permanence en formant un angle de 270°. Voir
également la Figure 2.

Le spécimen doit étre soumis a la pluie artificielle avec les sévérités choisies en 5.2.2 et
précisées dans la spécification particuliére.

La|spécification particuliere doit indiquer si le spécimen doit étre mis en fonctionneant
pemdant les essais et si des mesures intermédiaires doivent étre réalisées.

Dep mesures de sécurité appropriées doivent étre prises lors des essais sous tension.

5.2.6 Reprise
Sayf exigences contraires dans la spécification particuliere, le+ spécimen doit é&tre

§
soigneusement séché extérieurement en I'’essuyant ou en lui appliqguant une circulation dfair
for¢é de faible intensité a la température ambiante.

Z4

N
o

——— e L

Angle
d’inclinaison

Table support suspendue et
pivotante

IEC

Figure 2 — Essai Ra, définitions des angles et des axes

5.2.7 Mesures finales
Le spécimen doit étre examiné pour vérifier s’il y a eu pénétration d’eau et doit étre soumis

aux vérifications visuelles, dimensionnelles et fonctionnelles précisées dans la spécification
particuliére.

Il convient de quantifier, lorsque cela est possible, toute pénétration d’eau et de la noter.
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5.2

.8 Informations a fournir dans la spécification particuliére

Si cet essai est inclus dans la spécification particuliére, les informations suivantes doivent
étre fournies dans la mesure ou elles s’appliquent. La spécification particuliére doit fournir les
informations exigées dans les paragraphes indiqués ci-dessous, en prétant une attention
particuliere aux points marqués d’un astérisque (*), symbole indiquant qu'une information est
toujours exigée.

Paragraphe
a) Sévérités* 522
b) |Préconditionnement 5p.3
c) [Mesures initiales* 5p.4
d) [Montage du spécimen* 5p.5
e) |[La ou les positions du spécimen au cours des essais* 5.5
f) |Etat du spécimen pendant les essais* 5.5
g) [Mesures intermédiaires 5.5
h) |Reprise 5p.6
i) |Mesures finales* 5p.7
5.3l Méthode Ra 2: boite a gouttes
5.3.1 Description générale de I'essai
Le |spécimen en essai est fixé sur un supportiapproprié placé sous la boite a gouttes.|Le
spgcimen en essai est soumis a des gouttes ‘d*eau qui simulent la chute de gouttes d’eau|de
condensation ou des gouttes provenant d'unefuite d’eau.
Leg exigences fondamentales du dispgsitif d’essai sont les suivantes:

Boite a gouttes

La boite a gouttes doit normalement avoir une surface de base plus large que la surface

projetée du spécimen~'Si la base de la boite a gouttes est plus petite que celle
spécimen en essai, cette derniére peut étre divisée en plusieurs sections, la surface

d’eau. L’essai estypoursuivi jusqu’a ce que la surface totale du spécimen ait été arro
pendant la durée spécifiée. La boite a gouttes doit pouvoir produire uniformément
gouttes d’ealnavec une vitesse de précipitation correspondant a I'intensité spécifiée.

chaque section étant suffisamment large pour étre couverte par la chute des gouIes

L’écartement des buses situées sur la grille doit étre de 20 mm (pour les essais du cq
IP) ou’de’25 mm. La distance séparant le fond de la boite a gouttes et la partie supérie

du
de

ée
es

de
lire

du, spgcimen doit étre réglable a 0,2 m ou a 2 m. Un schéma approprié de boite a goutftes

est décrit en C.2.2 et a la Figure C.2.

Support de fixation du spécimen

Le support de fixation doit simuler autant que possible le montage du spécimen quand
celui-ci est en service. Par exemple, pour un matériel mural, le support de fixation doit

simuler un mur.

Support du spécimen en essai

Le support doit avoir une surface de base plus petite que celle du spécimen. Le support
doit étre soit une table tournante ayant une vitesse de rotation de 1 r/min et une

excentricité (distance séparant I'axe de la table tournante de celui du spécimen)

de

100 mm environ, soit une table fixe. Le support doit pouvoir maintenir le spécimen dans

une position quelconque, et si nécessaire, étre inclinable en formant un angle maximal
45° par rapport au plan vertical.

Alimentation en eau avec dispositifs de commande

de
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L’eau utilisée pour I'essai doit étre de I'eau douce du robinet, de bonne qualité. Pour
éviter l'obturation des buses, lI'eau doit étre filtrée et peut étre déminéralisée. Les
caractéristiques de I’eau sont détaillées a I'Annexe A. Au cours de I'essai, la température
de I'eau ne doit pas varier de plus de 5 K par rapport a la température du spécimen en
essai. Si la température de I'eau est inférieure de plus de 5K a la température du
spécimen, un rééquilibrage en pression doit étre réalisé pour le spécimen.

5.3.2 Sévérités

Les sévérités telles que la hauteur de chute des gouttes, I'angle d’inclinaison du spécimen, la
durée et I'intensité des chutes d’eau, doivent étre précisées dans la spécification particuliére.
Leg valeurs doivent étre choisies parmi les valeurs suivantes:

e |Hauteur de chute des gouttes (%), m: 0,2; 2
e |Angle d’inclinaison «, degrés: 0; 15; 30; 45
e |[Durée, min: 3; 10; 30; 60

NOTE La durée de 3 min s’applique uniquement si un angle d’inclinaison de 0° est spécifié.

e [Intensité des chutes d’eau, mm/h: 60 +33; 180 *39

5.3.3 Préconditionnement

Le |préconditionnement du spécimen et des joints d’étanchéité doit étre réalisé s’il est préqgisé
dans la spécification particuliére.

5.3.4 Mesures initiales

Le [spécimen doit étre soumis aux vérificatians visuelles, dimensionnelles et fonctionnilles
précisées dans la spécification particuliere. Toutes les particularités du spécimen
sugceptibles d’affecter le résultat des essais, par exemple le traitement de surface, |les
coyvercles ou les joints d’étanchéité, daivent étre vérifiées pour s’assurer que les instructipns
de [la spécification particuliére ont bief’été respectées.

5.3.5 Essais

Le [spécimen doit étre monté sur le support en position normale de fonctionnement, soug la
boite a gouttes. Le support doit alors étre soit mis en rotation, soit incliné selon I'angle
spégcifié pour chacune.des quatre positions d’inclinaison. Ces positions sont de part et d’aytre
de|l'axe vertical dans' des plans orthogonaux. Si une condition spéciale de montage [est
exipée (par exemplé sur un mur ou au plafond), elle doit étre précisée dans la spécificafion
patticuliere.

Daps les-deux cas, I'essai doit étre réalisé dans les conditions spécifiées en 5.3.1 ef la
séyeérite doit étre choisie selon 5.3.2.

Dans le cas d’un support incliné, la durée doit étre également répartie entre les quatre
positions.

La spécification particuliere doit indiquer si le spécimen doit étre mis en fonctionnement
pendant les essais et si des mesures intermédiaires doivent étre effectuées. Des mesures de
sécurité appropriées doivent étre prises lors des essais sous tension.

5.3.6 Reprise

Sauf exigences contraires dans la spécification particuliere, le spécimen doit étre
soigneusement séché extérieurement en I'essuyant ou en lui appliquant une circulation d’air
forcé de faible intensité a la température ambiante.
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5.3.7 Mesures finales

Le spécimen doit étre examiné pour vérifier s’il y a eu pénétration d’eau et doit étre soumis
aux vérifications visuelles, dimensionnelles et fonctionnelles précisées dans la spécification
particuliéere.

Il convient de quantifier, lorsque cela est possible, toute pénétration d’eau et de la noter.

5.3.8 Informations a fournir dans la spécification particuliére

si . . P routiere: . . . ent
étrg fournies dans la mesure ou elles s’appliquent. La spécification particuliére doit donner|les
informations exigées dans les articles indiqués ci-dessous, en prétant une cattenfion
paiticuliere aux points marqués d’un astérisque (*), symbole indiquant qu'une information lest

toujours exigée.

Paragraphe
a) [Sévérités* 5B.2
b) |Préconditionnement 5B.3
c) [Mesures initiales* 5B.4
d) [Montage du spécimen* 5B.5
e) |La ou les positions du spécimen au cours des essais* 5.8.5
f) |Etat du spécimen pendant les essais* 5B.5
g) [Mesures intermédiaires 5B.5
h) |Reprise 5.6
i) |Mesures finales* 5B.7

6 | Essai Rb: projections d’eau

6.1 Objet

Cef essai est applicable aux produits qui, pendant le transport, le stockage ou en service,
pelvent étre exposésya‘ des projections d’eau. Ces projections d’eau peuvent provenir
d’averses torrentiellesy” d’'une pluie continue, de systémes d’arrosage, de nettoyage s¢us
prgssion, d’éclabgussures provenant de roues, de lavage a grande eau ou de paquets|de
mer. Il convienttgue la spécification particuliére indique clairement si un produit soumis a des
esgais séparément, ci-aprés désigné spécimen, doit fonctionner pendant les essais, ou |s'il
doif simplegment subir, sans dommage, les conditions des projections d’eau. Dans les d¢ux
cag, la_specification particuliere doit toujours préciser les tolérances de fonctionnemtnt
acgeptables.

6.2 Méthode Rb 1: tube oscillant et pomme d’arrosoir
6.2.1 Description générale de I’essai

Les essais sont destinés a simuler des pulvérisations ou des éclaboussures d’eau résultant,
par exemple, de l'action de I'eau des systémes d’arrosage. Des préconisations sur cet essai
sont données dans I'Annexe D. L’essai est réalisé en utilisant soit le dispositif d’essai décrit a
la Figure D.1, soit le dispositif d’essai décrit a la Figure D.3, conformément a la spécification
particuliere. Le spécimen en essai est monté sur un support de fixation approprié, et est
soumis a des projections d’eau provenant d’'un tube semi-circulaire ou d’'une pomme
d’arrosoir.
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.2 Méthode Rb 1.1: tube oscillant

.21 Dispositif d’essai

Les exigences fondamentales du dispositif d’essai sont les suivantes:

Tubes oscillants

Trois types de tubes peuvent étre utilisés. Le tube doit étre équipé de buses de 0,4 mm
diameétre pour les types 1 et 2 ou de 0,8 mm de diamétre pour le type 3, distantes
50 mm d’axe a axe, et réparties sur un arc de 60° de part et d’autre de 'axe vertical p

de
de
our
Le

6.2

Leq

le tvne 1 ou sur un arc de 90° de nart et d'autre de 'axe vertical nour les tynes 2 ot 3
P g g P

tube doit pouvoir osciller dans un angle de 60° de part et d’autre de I'axe vertical pou

type 1, et dans un angle de 180° de part et d’autre de I'axe vertical pour les types 2-\et 3.

Le rayon maximal admissible des tubes oscillants de types 1 et 2 est de 1 600.mm. P

les tubes oscillants de type 3, le rayon ne doit pas étre supérieur a 800 mmgLe rayon ioit

étre choisi de sorte que I'espace libre entre le spécimen et I'intérieur du fube ne soit
supérieur a 200 mm.

La relation entre le nombre de buses ayant chacune un débit moyen de 0,07 I/min
0,6 I/min et le débit total est donnée dans le Tableau 2.

Un dispositif adapté est représenté a la Figure D.1.
Support de fixation du spécimen

Le support de fixation doit simuler, dans toute la mestre du possible, la structure
montage a utiliser dans les conditions réelles d’utilisation des produits. Par exemple, p
un appareil mural, le support de fixation doit simuler le mur.

Support du spécimen

Le support du spécimen ne doit pas étre petforé pour le type 1 et doit étre correctem
perforé pour les types 2 et 3.

Alimentation en eau avec dispositifs de{commande

L’eau utilisée pour I'essai doit éire de I'eau douce du robinet, de bonne qual

Pour éviter I'obturation des buses, I'eau doit étre filtrée et peut étre déminéralisg

Les caractéristiques de [I'eau sont données dans I'Annexe A. Pendant I'essai,
température de I'eau ne doit“pas varier de plus de 5 K par rapport a la température
spécimen en essai. Si-la"température de l'eau est inférieure de plus de 5K a

le

pur

as

ou

du
bur

ent

jté.

la
du
la

température du spécimen; un rééquilibrage en pression doit étre réalisé pour le spécimgn.

.2.2 Sévérités

séverités tellés)que I'angle de la buse, le débit d’eau par trou, I’'angle du tube oscillan

la gurée d’essaildoivent étre précisées dans la spécification particuliére. Les valeurs doivent

étre choisies‘\parmi celles indiquées ci-dessous.

Tolites( les combinaisons de sévérités de I'essai a l'eau peuvent étre choigies
indgpendamment. Dans ce cas, ces combinaisons doivent étre indiquées dans la spécificafion
particutiere:

Tube de type 1

Angle de la buse «, degrés +60
Débit d’eau par trou, I/min 0,07 (1 £ 5 %)
Angle du tube oscillant B, degrés +60

Durée, min 2x5
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Tube de type 2

Angle de la buse «, degrés +90

Débit d’eau par trou, I/min 0,07 (1+£5) %
Angle du tube oscillant B, degrés +180 (environ)
Durée, min 10, 30, 60

Tube de type 3

Da

6.2,

Un

dans la spécification particuliére.

6.2

Le
pré
SuS
col
ins

6.2,

Trg

Ty

ARgte-deta-buseedegres +98

Débit d’eau par trou, I/min 0,6 + 0,03
Angle du tube oscillant B, degrés +180 (environ)
Durée, min 2x5

s certains cas, la spécification particuliére peut préciser une durée plus lohgue.

2.3 Préconditionnement

préconditionnement du spécimen et des joints d’étanchéité doit\étre réalisé s’il est préo

.2.4 Mesures initiales

cisées dans la spécification particuliere. /Toutes les particularités du spéci
ceptibles d’affecter les résultats des essais, par exemple le traitement de surface,
vercles et les joints d’étanchéité, doivent étre examinées pour s’assurer que
ructions de la spécification particuliére ont bien été respectées.

2.5 Essais

is types sont décrits:

be 1:

Le

doif étre placé sur le“support dans sa position normale d’utilisation. Pour cet essai, le supg
ne |doit pas étre perforé. On doit choisir un tube oscillant comme celui décrit a la Figure [
avgc des buses\réparties sur un arc de 60° de part et d’autre de I’axe vertical et ayant

ra

estl de 1 600)mm. Si le spécimen en essai est trop grand, I'essai avec la pomme d’arrog
doif étreréalisé. Le tube est pivoté de 60° de part et d’autre de I'axe vertical. La durée d’y
osgillatien compléte allant de +60° a —60°, puis a +60° doit étre de 4 s environ.

spécimen a soumettre ‘a I'essai doit étre fixé au support de fixation, si cela est spécifié

spécimen doit étre soumis aux vérifications visuelles, dimensionnelles et fonctionnﬂles

isé

en
les
les

et
ort
1,
un

n satisfaisant aux exigences dimensionnelles du spécimen en essai. Le rayon maximmal

oir
ne

Le

La

débit d’eau doit étre réglé selon les exigences indiquées au Tableau 1.

durée de I'essai doit étre de 5 min.

Le spécimen en essai doit pivoter de 90° dans un plan horizontal et I’essai doit étre poursuivi
pendant encore 5 min.

S’il n’est pas possible de mouiller toutes les parties du spécimen en essai, le support doit étre
basculé de haut en bas, ou I'essai avec la pomme d’arrosoir doit étre réalisé.

La spécification particuliere doit indiquer si le spécimen doit étre mis en fonctionnement
pendant I’essai et si des mesures intermédiaires doivent étre réalisées.
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Des mesures de sécurité appropriées doivent étre prises lors des essais sous tension.

Ty

L'e

La

Tableau 1 — Tube oscillant — Relation entre le nombre de buses
et le débit total d’eau par rapport au rayon du tube

Type 1 Type 2 Type 3
Nombre - Nombre . Nombre .
IZaytoan de buses De(l;:t total de buses Deg’lt total de buses De(t;:t total

u tube ouvertes eau ouvertes eau ouvertes eau
mm NE I/min NE I/min NE I/min
200 8 0,56 12 0,84 12 7,2
400 16 1,1 25 1,8 25 15,0
600 25 1,8 37 2,6 37 22,2
800 33 2,3 50 3,5 50 30,0
1 000 41 2,9 62 4,3 - -
1200 50 3,5 75 5,3 - -
1400 58 4.1 87 6,1 = -
1600 67 4,7 100 7,0 - -

a8 Selon la disposition réelle du centre des buses, pour une distance spécifiée, le nombre N de
buses ouvertes peut étre augmenté de 1.

be 2:

5sai est le méme que pour le type 1 avec les\différences suivantes:

le support doit étre perforé sauf indication’ contraire dans la spécification particuliére;

le tube oscillant doit étre équipé de.buses réparties sur un arc de 90° de part et d’autre
I’axe vertical;

le tube doit osciller dans un angle d’environ 360°, 180° de part et d’autre de I'axe vertic

la durée d’une oscillation~compléete, de +180° a —180° puis a +180°, doit étre de 1
environ;

la durée de I'essai doit étre choisie conformément a 6.2.2.2;

le spécimen en_essai ne pivote pas de 90° dans un plan horizontal et I'essai
interrompu;

la spécifieation particuliére doit spécifier I'orientation si elle affecte la sévérité du test.

spécification particuliére doit indiquer si le spécimen doit étre mis en fonctionnem

perant les essais et si des mesures intermédiaires doivent étre réalisées.

de

1y

2 s

est

ent

Des mesures de sécurité appropriées doivent étre prises lors des essais sous tension.

Type 3:

L’essai est le méme que pour le type 2, avec les différences suivantes:

la durée de I'essai est de 2 x 5 min, c’est-a-dire qu’aprés 5 min d’essai, le spécimen
pivoté de 90° sur un plan horizontal et 'essai est poursuivi pendant encore 5 min.

est

La spécification particuliere doit indiquer si le spécimen doit fonctionner pendant les essais et
si des mesures intermédiaires doivent étre réalisées.

Des mesures de sécurité appropriées doivent étre prises lors des essais sous tension.
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6.2.2.6 Reprise

Sauf exigences contraires dans la spécification particuliere, le spécimen doit étre
soigneusement séché extérieurement en I’essuyant ou en lui appliquant une circulation d'air
forcé de faible intensité a la température ambiante.

6.2.2.7 Mesures finales

Le spécimen doit étre examiné pour vérifier s’il y a eu pénétration d’eau et doit étre soumis
aux vérifications visuelles, dimensionnelles et fonctionnelles précisées dans la spécification
parfimllit‘:rn

Tolite pénétration d’eau doit, lorsque cela est possible, étre quantifiée et notée.

6.202.8 Informations a fournir dans la spécification particuliére

Si et essai est inclus dans la spécification particuliére, les informations_‘suivantes doivent
étr¢ fournies dans la mesure ou elles sont applicables. La spécification particuliére doit
domner les informations exigées dans les articles indiqués ci-dessods, en prétant dne
attlntion particuliéere aux points marqués d’'un astérisque (*), symbole indiquant qu’yne
information est toujours exigée.

Paragraphe

a) [Sévérités* 6.2.p.2
b) |Préconditionnement 6.2.p.3
c) |Mesures initiales* 6.2.p.4
d) [Montage du spécimen* 6.2..5
e) [La ou les positions du spécimen au cours-des essais”* 6.2.p.5
f) |Etat du spécimen pendant les essais* 6.2.p.5
g) |[Mesures intermédiaires 6.2.p.5
h) |Reprise 6.2.p.6
i) |Mesures finales™ 6.2.p.7

6.2.3 Méthode Rb:1.2: pomme d’arrosoir
6.2.3.1 Dispositif d’essai
Leg exigencesfondamentales du dispositif d’essai sont les suivantes:

e |Pomme d’arrosoir (également désignée appareil d’arrosage portatif)

© gtH—{Peéed M v S v © a S - Viw t du
cOne de pulvérisation. Le masque peut étre retiré comme spécifié. La pomme d’arrosoir
doit avoir un débit de 10 I/min £ 5 %, ce qui nécessite une pression d’eau comprise entre
50 kPa et 150 kPa (entre 0,5 bar et 1,5 bar) (voir la Figure D.3).

e Support de fixation du spécimen

Le support de fixation doit simuler, dans toute la mesure du possible, la structure de
montage a utiliser dans les conditions réelles d’utilisation des produits. Par exemple, pour
un appareil mural, le support de fixation doit simuler un mur.

e Support du spécimen

Le support du spécimen doit avoir une surface de base plus petite que la surface de base
du spécimen ou doit étre correctement perforé.

e Alimentation en eau avec dispositifs de commande
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Une fois stabilisée, l'alimentation en eau doit pouvoir fournir au moins un débit de
10 I/min. L’eau utilisée pour I'essai doit étre de 'eau douce du robinet, de bonne qualité.
Afin d’éviter I'obturation des buses, I'eau doit étre filirée et peut étre déminéralisée.
Les caractéristiques de I'eau sont détaillées a I’Annexe A. Pendant I'essai, la température
de I'eau ne doit pas varier de plus de 5 K par rapport a la température du spécimen en
essai. Si la température de I'eau est inférieure de plus de 5K a la température du
spécimen, un rééquilibrage en pression doit étre réalisé pour le spécimen.

6.2.3.2 Sévérités

Les surfaces du spécimen a arroser, si ce n’est pas la totalité, doivent étre spécifiées. Les
sé}/érités telles que I'utilisation ou la non-utilisation du masque ainsi que la durée de I’ejsai

doijvent étre précisées dans la spécification particuliére. Les sévérités doivent étre chaoigies
paimi celles indiquées ci-dessous.

e [Masque mobile: utilisé, retiré.

e |Durée d’essai, en min/m?2 de surface d'essai, calculée avec une tolérance de + 10 %
(avec une durée minimale, min)

1(5); 3(15); 6 (30).

Daps certains cas, la spécification particuliére peut préciser une duree plus longue.

6.2.3.3 Préconditionnement

Un| préconditionnement du spécimen et des joints d’étanchéité doit étre effectué s’il |est
précisé dans la spécification particuliere.

6.2.3.4 Mesures initiales

Le |spécimen doit étre soumis aux vérifications visuelles, dimensionnelles et fonctionnelles
précisées dans la spécification particuliere. Toutes les particularités du spécinpen
sugceptibles d’affecter les résultats d'essai, par exemple le traitement de surface, |les
coyvercles ou le joint d’étanchéité, déivent étre examinés pour s’assurer que les instructipns
de [la spécification particuliére ont bien été respectées.

6.2.3.5 Essais

Le [spécimen doit étre monté comme cela est décrit par la procédure d’essai du tube oscillant
(type 1 ou type 2 de«6.2.2.5). La pression de I'eau doit étre réglée pour obtenir un débit|de
10|(1 £ 5 %) I/min.(Elle doit étre maintenue constante tout au long de I’essai. Les surfages
spgcifiées doivent étre arrosées pendant la durée spécifiée et depuis une distance |de
(0,4 + 0,1) m,.Si\la buse est utilisée a la place du tube oscillant de type 2, le masque mobile
doif étre retité et la pulvérisation doit étre appliquée selon un angle de +180° par rappoft a
I’axe vertical

La [specification particuliere doit indiquer si le spécimen doit étre mis en fonctionnement
pendant I'essal et si des mesures intermédiaires doivent étre realisees.

Des mesures de sécurité appropriées doivent étre prises pendant les essais sous tension.

6.2.3.6 Reprise

Sauf exigences contraires dans la spécification particuliere, le spécimen doit étre
soigneusement séché extérieurement en I'essuyant ou en lui appliquant une circulation d'air
forcé de faible intensité a la température ambiante.
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6.2.3.7 Mesures finales

Le spécimen doit étre examiné pour vérifier s’il y a eu pénétration d’eau et doit étre soumis
aux vérifications visuelles, dimensionnelles et fonctionnelles précisées dans la spécification
particuliéere.

Toute pénétration d’eau doit, lorsque cela est possible, étre quantifiée et notée.

6.2.3.8 Informations a fournir dans la spécification particuliére

attgntion particuliére aux points marqués d’'un astérisque (*), symbole indiquant' qu’'dne
information est toujours exigée.

Paragraphe

a) [Sévérités* 6.2.3.2
b) |Préconditionnement 6.2.3.3
c) |[Mesures initiales™ 6.2.3.4
d) [Montage du spécimen* 6.2.3.5
e) |La ou les positions du spécimen au cours des essais” 6.2.3.5
f) |Etat du spécimen pendant les essais* 6.2.3.5
g) |Mesures intermédiaires 6.2.3.5
h) |Reprise 6.2.3.6
i) |Mesures finales™ 6.2.3.7

6.3l Méthode Rb 2: jet d’eau
6.3.1 Description générale de-l’essai

Le |spécimen en essai est fixésur un support de fixation. Il convient de soumettre le spécimen
en fessai a un jet d’eau quirksimule des éclaboussures provenant des roues, ou des paquets|de
mefr. La buse d’essai normalisée est décrite en D.2.2 et a la Figure D.4.

Leg exigences fondamentales du dispositif d’essai sont:

e |Buse d’arrosage

La buse” d’arrosage doit fournir un jet d’eau bien formé et avoir un diamétre utjle,
respectivement, de 6,3 mm et 12,5 mm pour la petite buse et la grande buse (Yoir
Fidure D.4).

e Support de fixation du spécimen

Le support de fixation doit, dans toute la mesure du possible, simuler la structure de
montage a utiliser dans les conditions réelles d’utilisation des produits. Par exemple, pour
un appareil mural, le support de fixation doit simuler un mur.

Le support de fixation du spécimen doit avoir une surface de base plus petite que celle du
spécimen ou étre convenablement perforé.

Le support de fixation doit avoir une résistance et une stabilité suffisantes pour supporter
les effets hydrodynamiques du jet d’eau.

¢ Alimentation en eau avec commandes

L’eau utilisée pour I'essai doit étre de I'’eau douce du robinet, de bonne qualité et doit
pouvoir étre fournie a un débit d’au moins 100 I/min. Il convient que la pression de I'eau
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