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Amd. No. Date Comments
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10931 August 2000 Indicated by a sideline

31 October 2013 Implementation of IEC amendment 2:2013 
with CENELEC endorsement A2:2013

This British Standard was 
published under the authority 
of the Standards Board and 
comes into effect on 
31 January 1992

© The British Standards  
Institution 2013. 
Published by BSI Standards 
Limited 2013

National foreword

This British Standard is the UK implementation of EN 60529:1992+A2:2013. 
It is identical to IEC 60529:1989, incorporating amendment 2:2013. It 
supersedes BS EN 60529:1992, which is withdrawn.

The start and finish of text introduced or altered by amendment is indicated 
in the text by tags. Tags indicating changes to IEC text carry the number 
of the IEC amendment. For example, text altered by IEC amendment 2 is 
indicated by .

The UK participation in its preparation was entrusted to Technical 
Committee GEL/70, Protective enclosures of electrical apparatus.

A list of organizations represented on this committee can be obtained on 
request to its secretary.

Annexes designated “normative” are part of the body of the standard whilst 
annexes designated “informative” are given for information only. National 
appendices are designated “informative”.

The foreword of EN 60529 makes reference to the “date of withdrawal” (dow) 
of the relevant national standard. In this case the relevant national standard 
is BS 5490 which was withdrawn on 1 July 1992.

The publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from 
legal obligations.
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Foreword to amendment A2
The text of document 70/122/CDV, future IEC 
60529:1989/A2, prepared by IEC/TC 70 “Degrees of 
protection provided by enclosures” was submitted 
to the IEC-CENELEC parallel vote and approved 
by CENELEC as EN 60529:1991/A2:2013.

The following dates are fixed:

–  latest date by which the  
document has to be  
implemented at national  
level by publication of an  
identical national standard  
or by endorsement (dop) 2014-07-03

–  latest date by which the  
national standards conflicting  
with the document have to  
be withdrawn (dow) 2016-10-03

Attention is drawn to the possibility that some of 
the elements of this document may be the subject 
of patent rights. CENELEC [and/or CEN] shall not 
be held responsible for identifying any or all such 
patent rights.

This standard covers the Principle Elements of 
the Safety Objectives for Electrical Equipment 
Designed for Use within Certain Voltage Limits 
(LVD – 2006/95/EC).

Endorsement notice
The text of the International Standard IEC 
60529:1989/A2:2013 was approved by CENELEC 
as a European Standard without any modification.
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(numerals 0 to 9, or letter X)

IPX5/IPX7/IPX9 – giving three degrees 
of protection by an enclosure against water 
jets, temporary immersion and high pressure 
and temperature water jet for a “versatile” 
application.www.ch

ina-gauges.c
om
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10 © The British Standards Institution 2013

The tests for the second characteristic 
numeral are carried out with fresh water. The 
actual protection may not be satisfactory if 
cleaning operations with high pressure and 
temperature water jet outside the requirements 
of second characteristic numeral 9 and/or solvents 
are used.

An enclosure designated with second 
characteristic numeral 9 only is considered 
unsuitable for exposure to water jets (designated 
by second characteristic numeral 5 or 6) and 
immersion in water (designated by second 
characteristic numeral 7 or 8) and need not comply 
with requirements for numeral 5, 6, 7 or 8 unless it 
is multiple coded as follows:
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11© The British Standards Institution 2013

Enclosure passes test for:

Designation and marking Range of applicationWater jets  
second characteristic 

numeral

Temporary/continuous 
immersion  

second characteristic 
numeral

5 7 IPX5/IPX7 Versatile
5 8 IPX5/IPX8 Versatile
6 7 IPX6/IPX7 Versatile
6 8 IPX6/IPX8 Versatile
9 7 IPX7/IPX9 Versatile
9 8 IPX8/IPX9 Versatile

5 and 9 7 IPX5/IPX7/IPX9 Versatile
5 and 9 8 IPX5/IPX8/IPX9 Versatile
6 and 9 7 IPX6/IPX7/IPX9 Versatile
6 and 9 8 IPX6/IPX8/IPX9 Versatile

– 7 IPX7 Restricted
– 8 IPX8 Restricted
9 – IPX9 Restricted

5 and 9 – IPX5/IPX9 Versatile
6 and 9 – IPX6/IPX9 Versatile

 

Enclosures for “versatile” application indicated 
in the last column shall meet requirements for 
exposure to both water jets and temporary or 
continuous immersion.

Enclosures for “restricted” application indicated 
in the last column are considered suitable only for 
the conditions to which they were tested.
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9 Protected against high 
pressure and temperature 
water jets

14.2.9

 

Water projected at high pressure and 
high temperature against the enclosure 
from any direction shall not have 
harmful effects
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9 Fan jet nozzle
Figure 7
Test of small enclosure on 
turntable Figure 12
Turntable speed (5 ± 1) r/min
Spray at 0°, 30°, 60°, 90°
Or
Test of large enclosures as per 
intended use
Spray from all practical directions
Distance (175 ± 25) mm

(15 ± 1) l/min

30 s per position

1 min/m2 

at least 3 min

14.2.9 a)

14.2.9 b)



Details concerning compliance of degrees of 
protection – in particular for second characteristic 
numerals 5/6/9 (water jets) and numerals 7/8 
(immersion) – are given in Clause 6.

www.ch
ina-gauges.c
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 For IPX7 
and IPX9 details of the water temperature are 
given in 14.2.7 and 14.2.9 respectively.
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14.2.9 Test for second characteristic 
numeral 9 by high pressure and temperature 
water jetting

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

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

The distribution force shall be verified at upper 
and lower limits of distance tolerance range (see 
Figure 11).

During 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 test device shown in Figure 12.

— turntable speed: 5 r/min ± 1 r/min

— spray positions: 0°, 30°, 60°, 90°

The test duration is 30 s per position.

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

— spray positions: the enclosure shall be 
sprayed from all practical directions covering 
the entire surface area and the spray shall be, 
as far as possible, perpendicular to the sprayed 
surface.

— distance between nozzle and sample under 
test shall be 175 ± 25 mm.

The test duration is 1 min/m2 of the calculated 
surface area of the enclosure (excluding any 
mounting surface), with a minimum duration 
of 3 min.

After testing in accordance with the 
appropriate requirements of 14.2.1 to 14.2.9, 
the enclosure shall be inspected for ingress of 
water.
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 – 6 – 60529 Amend. 2 © IEC:2013 

– spray positions: the enclosure shall be sprayed from all practical directions covering 
the entire surface area and the spray shall be, as far as possible, perpendicular to the 
sprayed surface. 

– distance between nozzle and sample under test shall be 175 ± 25 mm.  

The test duration is 1 min/m2 of the calculated surface area of the enclosure (excluding any 
mounting surface), with a minimum duration of 3 min. 

 

14.3 Acceptance conditions 

Replace the first paragraph by the following: 

After testing in accordance with the appropriate requirements of 14.2.1 to 14.2.9, the 
enclosure shall be inspected for ingress of water. 

 

Add, after Figure 6, the following new figures: 

Dimensions in millimetres 

 

8 
± 

0,
01

 

9,
69

 ±
 0

,0
1 

 ∅3 ± 0,01  ∅7 

1,
25

 

9,
6 

A 

A 

60° 

A-A (2:1)  

R 0,75 ± 0,01 

R 1,5 ± 0,005 

 

IEC   1937/13 

 
NOTE The dimension 9,69 ±0,01 refers to the centre of the radius R0,75 ±0,01. 

Figure 7 – Fan jet nozzle dimensions 
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Figure 7 — Fan jet nozzle dimensions





www.ch
ina-gauges.c

om



60529 Amend. 2 © IEC:2013 – 7 – 

Dimensions in millimetres 

 

2,34 ± 0,06 
 

1,
33

 ±
 0

,0
4 

IEC   1938/13 

 

NOTE A magnification of 100 times the edge of the nozzle should show a regular profile (see for example 
Figure 9).  

Figure 8 – Fan jet nozzle resulting dimensions of spraying hole for checking purpose 
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Figure 8 — Fan jet nozzle resulting dimensions of spraying hole for checking purpose
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Bad surface finish 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
  
 
Good surface finish 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

 

Figure 9 – Example of different quality achievements of the surface finish 
of the fan jet nozzle 

IEC   1940/13 

IEC   1939/13 
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Figure 9 — 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) 

 

      B 

      B 

30  
15

0 

2  

5 
4 

2 3 

1 

IEC   1941/13 
 

Key  

1  fan jet nozzle:  
adjustment of the flow − rate between (15 ± 1) l/min to reach a distribution impact force of 0,9 – 1,2 N. 
Water temperature during verification  (20 ± 5) °C. 

2  cover plate 

3  impact plate 2 mm × 30 mm 
4  force sensor 
5  distribution forces directions (see also Figure 11) 

Figure 10 − Set-up for measuring the impact force of the water jet for determining 
the protection against high pressure and temperature water jet, 

degree of protection against ingress of water IP X9 
 

 

N 

 (force measured against impact plate – key 3) 

 
 

At least 
measurement of forces inside 

the grey area 

F max. 1,2 N 

F min. 0,9 N 

50 min. 

(direction – key 5) 

mm 

IEC   1942/13  
 

Figure 11 – Impact force distribution 
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Figure 10 — Set-up for measuring the impact force of the water jet for 
determining the protection against high pressure and temperature 

water jet, degree of protection against ingress of water IP X9
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Dimensions in millimetres 

 

B-B (1:1) 

 

      B 

      B 

30  
15

0 

2  

5 
4 

2 3 

1 

IEC   1941/13 
 

Key  

1  fan jet nozzle:  
adjustment of the flow − rate between (15 ± 1) l/min to reach a distribution impact force of 0,9 – 1,2 N. 
Water temperature during verification  (20 ± 5) °C. 

2  cover plate 

3  impact plate 2 mm × 30 mm 
4  force sensor 
5  distribution forces directions (see also Figure 11) 

Figure 10 − Set-up for measuring the impact force of the water jet for determining 
the protection against high pressure and temperature water jet, 

degree of protection against ingress of water IP X9 
 

 

N 

 (force measured against impact plate – key 3) 

 
 

At least 
measurement of forces inside 

the grey area 

F max. 1,2 N 

F min. 0,9 N 

50 min. 

(direction – key 5) 

mm 

IEC   1942/13  
 

Figure 11 – Impact force distribution 
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Figure 11 — Impact force distribution
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5 

2 

10 

 DUT 

1 

3 

4 

9   (0°) 

7   (60°) 
R 125 ± 25 

8   (30°) 60° 

30° 

6   (90°) 

Endorsing cylinder of the DUT 
 

IEC   1943/13 

 
Key    

1 fan jet nozzle 6 position 1 of the nozzle (90°) 

2 endorsing cylinder for DUT 7 position 2 of the nozzle (60°) 

3 holder (rotating table) 8 position 3 of the nozzle (30°) 

4 swivel axis (axis of rotation) 9 position 4 of the nozzle (0°) 

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

10 centre point of circle R125 mm to locate nozzles  

 
Figure 12 – Test set-up for determining the protection against high-pressure and 

temperature water jet; degree of protection against ingress of water IP X9 for small 
enclosures 

 

Annex B Summary of responsibilities of relevant technical committees 

Add, in the list after point 24), the following new point:  

25)   the temperature of the water for IPX9 test if different from 80 °C. 

 

_____________ 

BS EN 60529:1992+A2:2013
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Figure 12 — Test set-up for determining the protection against 
high-pressure and temperature water jet; degree of protection 

against ingress of water IP X9 for small enclosures
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�25) the temperature of the water for IPX9 test if 
different from 80 °C.
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BSI Ð British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.
Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.
Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means ± electronic,
photocopying, recording or otherwise ± without prior written permission from BSI.

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.
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