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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STRUCTURES FOR ELECTRICAL
AND ELECTRONIC EQUIPMENT - OUTDOOR ENCLOSURES -

Part 3: Environmental requirements, tests and safety aspects

FOREWORD

1) Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardization~eomprising
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interngtional
coloperation on all questions concerning standardization in the electrical and electronic fields. Io this erjd and
in pddition to other activities, IEC publishes International Standards, Technical Specifications)Technical Rgports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).| Their
préparation is entrusted to technical committees; any IEC National Committee interested in the subject dedlt with
may participate in this preparatory work. International, governmental and non-governmental organizations lijaising
with the IEC also participate in this preparation. IEC collaborates closely with theInternational Organizatfon for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizatipns.

2) Thee formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
cohsensus of opinion on the relevant subjects since each technical ecommittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content ¢f IEC
Publications is accurate, IEC cannot be held responsible forythe way in which they are used or fqr any
miginterpretation by any end user.

4) In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publidations
transparently to the maximum extent possible in their national and regional publications. Any divergence between
anly IEC Publication and the corresponding national of’regional publication shall be clearly indicated in the|latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, accéss to IEC marks of conformity. IEC is not responsible fpr any
sefvices carried out by independent certification bodies.

6) Alllusers should ensure that they have the latest edition of this publication.

7) N( liability shall attach to IEC or its (diréctors, employees, servants or agents including individual exper}s and
megmbers of its technical committe€s,’and IEC National Committees for any personal injury, property damgge or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of the publieation, use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) At{ention is drawn to the.Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for the correct application of this publication.

9) At{ention is drawn to'the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall.notbe held responsible for identifying any or all such patent rights.

This|redline’version of the official IEC Standard allows the user to identify the chahges
madrT to the previous edition. A vertical bar appears in the margin wherever a change has

been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61969-3 has been prepared by subcommittee 48D: Mechanical
structures for electrical and electronic equipment, of IEC technical committee 48: Electrical
connectors and mechanical structures for electrical and electronic equipment.

This third edition cancels and replaces the second edition published in 2011. This edition
constitutes a technical revision.

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

a) alignment with the content of ETSI EN 300 019 and IEC 60721 series latest editions,
particularly with the actualization of climate conditions;

b) new requirements added to reflect market requirements on environmental issues;

c) improvement on terminology and overall editorial improvement.

The fext of this International Standard is based on the following documents:

FDIS Report on voting
48D/721/FDIS 48D/724/RVD

Full information on the voting for the approval of this International"Standard can be found in the
repoft on voting indicated in the above table.

This document has been drafted in accordance with the)l[SO/IEC Directives, Part 2.
This |nternational Standard is to be used in conjunction with IEC 61969-1:2020.

A list|of all parts in the IEC 61969 series, published under the general title Mechanical structures
for electrical and electronic equipment — Qutdoor enclosures, can be found on the IEC welbsite.

Futufe standards in this series will ¢arry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the next edition.

The ¢ommittee has decided that the contents of this document will remain unchanged unfil the
stability date indicated oh.the IEC website under "http://webstore.iec.ch” in the data related to
the specific documentAt this date, the document will be

—

g¢confirmed,
e withdrawn;

—

gplaced-by a revised edition, or

e ameénded.

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

The products covered by IEC 61969 (all parts) are empty enclosures for outdoor locations, to
be equipped with application-specific combinations of electrical and electronic equipment, and
to be_used at non-weather prn’rnrtnd locations abaove grmmd

IEC $1969 (all parts) consists of: Q}/
— aldesign guidelines general part (IEC 61969-1); QQ/Q

— alcoordination dimensions standard (IEC 61969-2); (l/

— ah environmental requirements and tests, safety aspects standard (Ié?%1969-3).

This Jocument provides basic environmental requirements and tests % well as safety

aspects,

to be| used for outdoor enclosures in absence of local regulatory dgguments, or of application-

specific environmental test requirements. C)
&

This document provides manufacturers and users of generigoutdoor enclosures with minimum
perfdrmance compliance criteria. The thermal managgfaent solution depends on the spgcific

envirpnment of the outdoor enclosure. Q

N
Since forced air heat dissipation and acoustic h@}%e are closely related, noise limitationg are

typically defined by local regulatory%@@ocuments.
\.

Typidally, itbecomes-the ltis responsib.i@%f the outdoor enclosure vendor to provide a solution

for tHermal management within the Ioc@\ regulatory noise limitations.



https://iecnorm.com/api/?name=ab7d56e982ce5edf1c26303b03b00b86

1

This
as s

above ground.

The

ordef to meet requirements of storage, transport and final installation.cThe intention

esta

2

The

constitutes requirements of this document. For dated referénces, only the edition cited ap

For
ame

IEC

IEC

IEC

IEC

IEC

IEC

IEC

-6- IEC 61969-3:2020 RLV © IEC

MECHANICAL STRUCTURES FOR ELECTRICAL
AND ELECTRONIC EQUIPMENT - OUTDOOR ENCLOSURES -

Part 3: Environmental requirements, tests and safety aspects

Scope

2020

part of IEC 61969 specifies a set of basic environmental requirements and tests, as
dfety aspects for outdoor enclosures under conditions of non-weather protectedsoca

burpose of this document is to define a minimum level of environmental\performan

blish basic environmental performance criteria for outdoor enclosure xcompliance.

Normative references

flollowing documents are referred to in the text in such a way’that some or all of their co

undated references, the latest edition of the-réferenced document (including
ndments) applies.

%0068-2-1, Environmental testing — Part*2-1: Tests — Test A: Cold

$0068-2-2, Environmental testing™= Part 2-2: Tests — Test B: Dry heat

®0068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
%0068-2-10, Environgmental testing — Part 2-10: Tests — Test J and guidance: Mould g
%0068-2-11, Basi¢ environmental testing procedures — Part 2-11: Tests — Test Ka: Sal
%0068-2-144,"Environmental testing — Part 2-14: Tests — Test N: Change of temperatu

%0068+2-27, Environmental testing — Part 2-27: Tests — Test Ea and quidance: Shock

well
tions

ce in
is to

ntent
blies.
any

owth

mist

e

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h +

12 h

cycle)

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks,

prim

arily for equipment-type specimens

IEC 60068-2-60, Environmental testing — Part 2-60: Tests — Test Ke: Flowing mixed gas
corrosion test

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

IEC 60447G . ot ,
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IEC 60529, Degrees of protection provided by enclosures (IP code)

o

IEC 1587-1, Mechanical structures for ele@ronic equipment — Tests for IEC 60917
IEC 60297 series — Part 1:-Cli 65 Environmental requirements, test s
and $afety aspects for cabinets, racks, sgbracks and chassis under indoor condition use
trandportation A‘\Q)

IEC 61587-2, Mechanical structL(r{‘g§90r electronic equipment — Tests for IEC 60917 and 6
— Paft 2: Seismic tests for ca @ s and racks

O

C—& 8 MechH ‘. SHUHGHHEeS o e CHOHE ‘3-5"“ eSS 2, G609
IEC $1969-1:2 , Mechanical structures for electrical and electronic equipment — Ou
enclqgsures rt 1: Design guidelines

and
et-up
and

0297

18

fdoor

IEC 62368-1, Audio/video, information and communication technology equipment — Part 1:
Safety requirements

1S0-2533,-Standard-atmosphere
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ISO 3744, Acoustics — Determination of sound power levels and sound energy levels of noise
sources using sound pressure — Engineering methods for an essentially free field over a
reflecting plane

1SO_3864. Graphical ! Saf ! s ,

ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc
lamps

ETSI EN 300 019-2-2,-Egquipment Environmental Engineering (EE) — Environmental conditions

and emvdronmental—tests—for—telecommunications nq:l:pmcnf Part 2.2 Qpar\lﬁnaflrn of

envinpnmental tests — Transportation

3 Terms and definitions

For the purposes of this document, the-fellowing terms and definitions given in IEC 61969-1
apply.

ISO Ind IEC maintain terminological databases for use in standardization at the follgwing
addr¢sses:

e |HC Electropedia: available at http://www.electropedia.okg/

e |$0 Online browsing platform: available at http://ww.iso.org/obp

4 (Coordination dimensions

This plause of IEC 61969-1:2020 applies.

5 Environmeéntal requirements, tests and safety aspects — Classification of
gnvironmental conditions

+
-
+
o
-Th

Th H ol A H ol H o £ IO on 4 d
e mvIirormmrmeTiidl CUTITUTUUTTO dTTC UTTIVOCU TTUTIT T U UU ULluo UTI clllply Uy Oor

enclosures relevant requirements.
Class 1: Non-weatherprotected location: Covers all regions with a moderate climate.
Class 2: Non-weatherprotected locations, extended: Covers all regions with severe climate.

The individual outdoor enclosure—preduct-—seolution tested to these basic environmental test
requirements may claim compliance to either class 1 or class 2 or a combination of
class 1/class 2.
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6 Test conditions

6.1 General

The basic test conditions shown in Table 1, Table 2, Table 3 and Table 4 reflect typical outdoor
enclosure environments to be endured.

6.2 Climatic tests

Table 1 — Climatic conditions for environmental classes 1 and 2

Eoameters
Clase Clase o
a Low-airtemperature -45°C -65°C 16-h 60068-2-1JA
b High-airtemperature 80-°C 90-°C 16-h 60068-2-2-B
€ Damp heat 30-°C; 93 % 30-°C; 93 % 96-h 60068-2-78; Cb
d Rate-of change of B e I e et RS 60068-2-141 Nb
e
1-°2C/min 1-°2C/min
e Solar radiation 1120 W/m? 1120 W/m? o B e
f e 4o—c 4o—c Lotk |
90-% to-100-% 90-% to-100-%
RH RH
g Precipitation(rain,snow; P54 P55 - 60529
h Movement of the 50 m/s 60-m/s - -
. .
; £ : £ ‘ . . ~ _
} Ultraviolet degradationtest | Yes Yes - 1S0O-4892-2]
NOTE—Forcomparable—conditions—thetnternational-Standard-Air—in—accordanceto1+S0-2533{15°Cat-1043;
25 hPa) shall be used.
f Test severity
Enwronmtental Duration Method|
paramegexs Class 1 Class 2
a Low air temperature -40 °C -50 °C 16 h IEC 600/_\68'2'1:
b || Higtraw temperature +85 °C +85 °C 16 h IEC 60368'2'2:
¢ | N9dmp heat +30 °C, 93 % +30 °C, 93 % 96 h IEC 60068-p-78:
-40 °C to +23 °C -40 °C to + 85 °C IEC 60068-2-14:
d Change of temperature 2 cycles Nb '
1 °C/min 1 °C/min
144 h .
e | Condensation 90 % to 100 % RH | 90 % to 100 % RH IEC 60008-2-30:
(6 cycles)
f Pr_empltatlon (rain, snow, IPX4 IPX5 ) IEC 60529
hail, etc.)
g | Movement of the 50 m/s 60 m/s - -
surrounding air
h Formation of ice and frost Minimum requirement: No mechanical deformation -
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Ultraviolet degradation

Minimum requirement: No reduction in mechanical

properties (tensile strength and elongation at yield) by

more than 20 %.

ISO 4892-2

For comparable conditions, the International Standard Air, in accordance to ISO 2533 (15 °C at 1 013, 25 hPa)

shall be used.

" This maximum temperature includes the effects of heat dissipation caused by active electronics and includes

solar load.

Following the test, compliance is checked by visual inspection of the internal and external parts;
no rust, cracking or other deterioration shall be detected with impact to the required function;

no ingTress of water:
Hingés, locks and handles for example shall be in operating condition.
The fest in accordance with Table 1, item- h, shall prove that access to the iptesnal equipment
is popsible without causing permanent degradation of protection levels.
6.3 | Biological tests
Table 2 - Biological tests
Environmental Test severity Purpose 1EC methpd
perammelors
Clese Claset
a Flora: Presence of mould; “Lee ot Fo-cheeck-the R
b : .
rodents-and others-harmful | termites e
to the equipment
f Test severity
Enwronmtental Purpose Method
parameters Class 1 Class 2
a Flora: Presence of mould, IEC 60068-3-10:
fungus, etc. Minimum requirement: No reduction J
in mechanical properties (tensile To tCh?Ckathe
Fauna: Presencg ©of Jodents | strength and elongation at yield) by ma_etna or
b and others hariful to the more than 20 %. resistance

equipment
Following-the' test, compliance is checked by visual inspection.
6.4 Tost £ . . } ieall ti bst
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Table 3 — Tests of resistance against chemically active substances

Environmental

Test severity.

parameters Class 1 Class 2 Duration Method
Mean value Maximum value
Salts: Sea and road salt o o 4 weeks IEC 60068-2-11:
a || = +35. 2675 % NaCl 672 h) Ko
0,3 mg/h® 1,0 mg/m?3
b Sulphur dioxide '
0,1+Em3/m? 0,37 cm®m?
9,1 mg/m?3 0,5 mg/m?®
c Hydrogen sulphide ' - -
0,071 cm®/m 0,36 cm®/m IEC 60068-2-60:
10 days K
0,1 mg/m?3 0,3 mg/m? e
d Chlorine '
0,034 cm3/m 0,1 cm3/m?3
0,5 mg/m?3 1,0 mg/m?3
e Nitrogen oxid&s *'
0,26 cm3/m3 0,52 cm®/m?3

T Tlests of Table 3 may be combined with tests of Table 1.

Following each of the tests of Table 3, compliance is checked by visual inspection of the outside

of the used materials or coatings.

Surface corrosion of the protective enclosure is allowed.

The enclosure design shall provide protection for electromagnetic interference gaskets and for
protective earthing contacts, where no corrosion is permitted.
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6.5 Tests of resistance against mechanically active substances
Table 4 — Tests of resistance against mechanically active substances
Environmental parameters Test severity IEC method
Classes 1 and 2
S
Dust (suspension) H-50 60529
e Dust{sedimentation)} {see-note)
NOT No-measurable-dust-shal-have-enteredtheenclosure {thisassessmentismore-severe thartEC60429)
; Test severity
Enwronmtental Mcthod
parameters Classes 1 and 2
a Sand
b Dust (suspension) IP5X IEC 60529
c Dust (sedimentation)
E . I , . is ol | . . Sh
Following the test, shall be executed according to fhevhext assessment: no measurable|dust
shallhave entered the enclosure (this is more severe than in IEC 60529 for IP5X, and |[IP6X
may pe applied for an intended requirement).
7 Mechanical tests
7.1 | General
The purpose of these mechanical tests is to ensure that the outdoor enclosure will withgtand

hancslle
For seismic compliance, see Clause 9. Installations in public areas typically require compl

to m
requi
the p

7.2

The
cond

ore severe locak.regulatory laws. These and any additional application sp
rements need to'be observed. Should the outdoor enclosure be installed in a public p
ower input requirements may have to be in compliance with IEC 61439-5.

Dynantie:Transport tests

Hynamic tests of an outdoor enclosure shall be conducted under the intended tran
tiofis. Since outdoor enclosure dynamic transport stress is considerably more severe

ing, storage, transport and'protect installed equipment from exposure to mechanical sftress.

ance
beific
lace,

sport
than

typic

atframdtimgand-storage stress; o further dymamic testsare Tequited—For the purpo

e of

this test, no transport packing material is used. The outdoor enclosure shall be mounted to the

S

shock/vibration table by using the intended ground/floor mounting features.

Table 5 shows the chosen severity classes.
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Table 5 — Vibration and shock test

Test severity
IEC method/
Eerronmmepial pornmatare
ETSIEN
Class 1 Class-2
(controlled transport {limited-transport
a Vibration-sinusoidal 2-9-Hz/3, 5 mm 5-9 Hz/3.5-mm
60068-2-8: F¢
9-200 Hz/10-mis? 9-200-Hz/10-mis?
acceleration acceleration
200-500-Hz/15mis? 200-500-Hz/15-m/s?
acceleration acceleration
bH Vibration,random 5-20 Hz: 1 m?/s4/Hz ETSIEN-300019-2-2
Class 2.3
20-200 Hz: -3 dB/pct
c Shock—*, _sine-wave Peak-acceleration Peak-acceleration 60068-2-27-Ea
vertical-axes-only 100-m/s? 100 m/s? Shockresponse
d Free fall:
E g ’ 3 gg
g ’ g! 25
Y Alternative-test:
Test severity
Environmental parameters Class 1 Class 2 Method
(centrolled transport (limited transport
condition) condition)
5 Hz to 9 Hz/3,5 mm 5 Hz to 9 Hz/3,5 mm
displacement displacement
9 Hz to
I . . 9 Hz-200 Hz/10 m/s? 2
a Vibration, sinusoidal acceleration 200 Hz/10 _m/s IEC 60068-2-6: |Fc
3 axes, 10 cycles acceleration
200 Hz to 200 Hz to
500 Hz/15 m/s? 500 Hz/15 m/s?
acceleration acceleration
5 Hz to 20 Hz:
11 m?/s® 5.
b ' | \\bration, random - ETSI ECT 3002%19 2-2
20 Hz to 200 Hz: ass 2.
-3 dB/oct.
Shock, 1/2 sine wave vertical Peak acceleration Peak acceleration IEC 60068-2-27: Ea
c axes only 100 m/s? 100 m/s? Shock response
No of shocks: 3 Time: 11 ms Time: 11 ms spectrum type |
Free fall:
enclosure mass < 20 kg 0,25 m 1,25 m
d? IEC 60068-2-31: Ec
20 kg to 100 kg 0,25 m 1,00 m
> 100 kg 0,10 m 0,25 m
T Alternative test.
2 The test is excited in the packaging condition.
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Following the test, no deformation or damage of parts that affect form, fit and function shall be
found.

7.3

If lifting eyes are provided, the performance test as per IEC 61587-1 shall be applied.

Lifting and stiffness test

Following the test, no deformation or damage of parts that affect form, fit and function shall be
found.

8

8.1

Gene

pafety aspects
General

ral safety requirements:

The outdoor enclosure shall—consider—agdeguate—d4

pSigh

conslderations—to-be—of not present a danger—and or hazard to people_and shall prevent
unauthorized access. To protect authorized personnel (during assembly, installation, tesf and
maintenance phases), the outdoor enclosure shall be free of defects such:as sharp edges, purrs,
etc. Compliance to IEC 60950-1 and IEC 62368-1 is required, as applicable, for the eledtrical
and g¢lectronic equipment that is installed inside the outdoor enclosure.
NOTE| The above safety standards do not directly apply to an empty outdesi,enclosure.
RegJlatory safety requirements: The outdoor enclosure-shall also comply with the [local
enforlced regulatory safety requirements.
Teble B cafelssepocte
Reaul T fioati
bonding eraspo S';. ty ot the vendoris UF sing HEC-60950-ana 1EC-6443
between different parts of the
b e 1EC-61010/60825
. ¢ oaui
IEC 81140
Lighti . T . e EC 623054
g-strike L
Vandalism Requirements-shall-be part of the Tests-may be part-of the vendof
fieat oot
danger
S auton TielC o
Caution_risk of .
e
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For requirements and relevant tests covering safety aspects, both general and of local
regulatory (to be agreed between vendor and user), Table 2 of IEC 61969-1:2020 shall apply.

8.2 Locking devices

Outdoor enclosure access locking functions such as used on doors, covers, roofs, etc. are
application and/or regulatory specific. The outdoor enclosure shall have the capability to be
locked and unlocked only by authorized crafts people.

8.3 Vandalism resistance

Outdpor enclosure vandalism resistance required on any locking functions such as used with
door$, covers, roofs, etc. are application and/or regulatory specific. The outdoor enclosure|shall
provide for heavy duty key locking and hinges hardware.

Compliance check: The outdoor enclosure shall be resistant to unauthorized a€cess-by-the¢-dse

of-typical-tools—such—asscrew drivers—pliers;.—hammers,—ete.. Test method ishall be agreed

betwgen vendor and user.

8.4 | Bullet Firearms resistance (optional)

Outdpor enclosure-bullet firearms resistance is application and/er'regulatory specific.

The Joutdoor enclosure shall be designed for withstanding a 12 gauge shotgun blagst of
no. 7| ¥z shot at a distance of 15 m without penetration.of{the enclosure wall by any pellets.

Test procedure:

The enclosure shall be positioned as in a typical installation and all unique vertical surfaces
shall|be subjected to a blast from a 12 gauge shotgun-with-No-—7-4-size-shet fired at a disfance
of 19 m. The load used shall be a-high-brass 70 mm shell-fired loaded with 28 or 32 grams of
no. 6| steel shot fired from-an-improvedior a 28 inch modified choke barrel.

Assepsment following the test;

The puter skin of the enclosure may be deformed but still maintaining protection, and without
any-frotrusions penetration of the enclosure wall by any pellets.

9 $Seismic requirements

Outdpor enclosure seismic compliance is application and/or regulatory specific. If se|]smic
complianceis requested, tests shall be conducted in accordance with IEC 61587-2.

10 Electromagnetic shielding performance
This requirement is optional, dependent on the area where needed.

If electromagnetic shielding compliance is required, test should be conducted in accordance
with IEC 61587-3 unless otherwise specified.

11 Thermal management

For the operation of electronic equipment housed in outdoor enclosures, passive and/or active
thermal management devices are used. Since the active heat management devices typically
include fans, noise emission may have to comply with local regulatory requirements. Preferably,
outdoor enclosure heat management should be based on convection air cooling (passive). If
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environmental compliance testing is required, tests should be conducted in accordance with
IEC 62194 unless otherwise specified.

12 Noise emission

The final location of the installed outdoor enclosure will determine the noise limits tolerated.
Typically, regional and location specific regulatory requirements are in place. Sound power
noise tests shall be conducted in accordance with ISO 3744, unless otherwise specified. The
noise may be generated by the installed equipment and/or by thermal management solutions.

To s|mplify the approval process it is always recommended to explore the possibilities of
pass|ve convection cooling first. This may be achieved by applying strategically placéed|heat
sinkg and/or double wall enclosure designs. Power emission, thermal management./and noise
limitdtions will have to be considered for the final application.
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1

2)

3)

4)

5)

6)
7)

8)

9)

Interpational( Standard IEC 61969-3 has been prepared by subcommittee 48D: Mecha
strucfures.for electrical and electronic equipment, of IEC technical committee 48: Elec
connectors’and mechanical structures for electrical and electronic equipment.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STRUCTURES FOR ELECTRICAL AND
ELECTRONIC EQUIPMENT - OUTDOOR ENCLOSURES -

Part 3: Environmental requirements, tests and safety aspects

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization~eomy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interna
coloperation on all questions concerning standardization in the electrical and electronic fields.| To this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications)Technical R4
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC- Publication(s)”).

rising
tional
d and
ports,
Their

préparation is entrusted to technical committees; any IEC National Committee interested in the subject dedlt with

may participate in this preparatory work. International, governmental and non-goverpmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with thevInternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national of’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, accéss to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

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

Nd liability shall attach to IEC or its (diréectors, employees, servants or agents including individual exper
mgmbers of its technical committe€s,;'and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeq
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on for
pns.

tional
bm all

tional
bf IEC
r any

ations
tween
latter.

pbrmity
br any

s and
hge or
) and

expenses arising out of the publieation, use of, or reliance upon, this IEC Publication or any other IEC Publications.

At{ention is drawn to the.Noermative references cited in this publication. Use of the referenced publicati
indispensable for the correct application of this publication.

At{ention is drawn to'the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall.notbe held responsible for identifying any or all such patent rights.

bns is

patent

nical
trical

This third edition cancels and replaces the second edition published in 2011. This edition
constitutes a technical revision.

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

a) alignment with the content of ETSI EN 300 019 and IEC 60721 series latest editions,

particularly with the actualization of climate conditions;

b) new requirements added to reflect market requirements on environmental issues;

c) improvement on terminology and overall editorial improvement.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
48D/721/FDIS 48D/724/RVD

2020

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

This

A list
for e

Futut
stang

The
stabi
the s

—

q

e W

—

q

nternational Standard is to be used in conjunction with IEC 61969-1:2020.

of all parts in the IEC 61969 series, published under the general title Mechanieal'struc
ectrical and electronic equipment — Outdoor enclosures, can be found on the IEC we

e standards in this series will carry the new general title as cited above. Titles of ex
ards in this series will be updated at the time of the next edition.

fures
Dsite.

sting

tommittee has decided that the contents of this document willremain unchanged untjil the

ity date indicated on the IEC website under "http://webstofeisiec.ch" in the data relat
pecific document. At this date, the document will be

confirmed,

ithdrawn,

placed by a revised edition, or

mended.

ed to
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INTRODUCTION

The products covered by IEC 61969 (all parts) are empty enclosures for outdoor locations, to
be equipped with application-specific combinations of electrical and electronic equipment, and
to be used at non-weather protected locations above ground.

IEC 61969 (all parts) consists of:

— adesign guidelines general part (IEC 61969-1);
— a coordination dimensions standard (IEC 61969-2);

— ah environmental requirements and tests, safety aspects standard (IEC 61969-3).

This HJocument provides basic environmental requirements and tests, as well as safety-aspects,
to be| used for outdoor enclosures in absence of local regulatory documents, or,of‘application-
specific environmental test requirements.

This document provides manufacturers and users of generic outdoor enclosures with minimum
perfdrmance compliance criteria. The thermal management solution_depends on the spgcific
envirponment of the outdoor enclosure.

Since forced air heat dissipation and acoustic noise are closely-related, noise limitationg are
typically defined by local regulatory documents.

It is responsibility of the outdoor enclosure vendor to provide a solution for thermal management
within the local regulatory noise limitations.
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MECHANICAL STRUCTURES FOR ELECTRICAL AND
ELECTRONIC EQUIPMENT - OUTDOOR ENCLOSURES -

Part 3: Environmental requirements, tests and safety aspects

Scope

2020

burpose of this document is to define a minimum level of environmental\performan

blish basic environmental performance criteria for outdoor enclosure xcompliance.

Normative references

flollowing documents are referred to in the text in such a way’that some or all of their co

undated references, the latest edition of the - réferenced document (including
ndments) applies.

©0068-2-1, Environmental testing — Part 2- 1. -Tests — Test A: Cold

©0068-2-2, Environmental testing — Part“2-2: Tests — Test B: Dry heat

%0068-2-6, Environmental testing= Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
%0068-2-10, Environmentalitesting — Part 2-10: Tests — Test J and guidance: Mould g
®0068-2-11, Basic environmental testing procedures — Part 2-11: Tests — Test Ka: Sal
%0068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperatu
%0068-2-2%, " Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

$006842-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (1
cycle)

part of IEC 61969 specifies a set of basic environmental requirements and tests, ag well
gfety aspects for outdoor enclosures under conditions of non-weather protected-socdtions
above ground.

ce in
is to

ntent
blies.
any

owth

mist

re

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks,

prim

arily for equipment-type specimens

IEC 60068-2-60, Environmental testing — Part 2-60: Tests — Test Ke: Flowing mixed gas
corrosion test

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

IEC

IEC

60529, Degrees of protection provided by enclosures (IP Code)

60950-1, Information technology equipment — Safety — Part 1: General requirements
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IEC 61587-1, Mechanical structures for electronic equipment — Tests for IEC 60917 and
IEC 60297 series — Part 1: Environmental requirements, test set-up and safety aspects for
cabinets, racks, subracks and chassis under indoor condition use and transportation

IEC 61587-2, Mechanical structures for electronic equipment — Tests for IEC 60917 and 60297
— Part 2: Seismic tests for cabinets and racks

IEC 61969-1:2020, Mechanical structures for electrical and electronic equipment — Outdoor
enclosures — Part 1: Design guidelines

IEC
Safe

ISO
sourd
refle

ISO 4
lamp

ETSI
envir
envir

3 1

For t

y requirements

8744, Acoustics — Determination of sound power levels and sound energy levels of
es using sound pressure — Engineering methods for an essentially free field o
ting plane

1892-2, Plastics — Methods of exposure to laboratory light sources’— Part 2: Xeno
5

EN 300 019-2-2, Environmental Engineering (EE) - ,Environmental conditions
pnmental tests for telecommunications equipment\** Part 2-2: Specificatio

pnmental tests — Transportation

‘erms and definitions

ne purposes of this document, the terms and definitions given in IEC 61969-1 apply.

ISO Ind IEC maintain terminological databases for use in standardization at the folld

addr

Sses:

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

O Online browsing platferm: available at http://www.iso.org/obp
foordination dimensions

clause of IEG _64969-1:2020 applies.

Environmental requirements, tests and safety aspects — Classification of
nvironmental conditions

art 1:

hoise
er a

n-arc

and

wing

The environmental conditions are derived from TEC 607271-3-4, with the focus on empty ou
enclosures relevant requirements.

Class 1: Non-weatherprotected location: Covers all regions with a moderate climate.

door

Class 2: Non-weatherprotected locations, extended: Covers all regions with severe climate.

The individual outdoor enclosure tested to these basic environmental test requirements may
claim compliance to either class 1 or class 2 or a combination of class 1/class 2.
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6 Test conditions

6.1 General

The basic test conditions shown in Table 1, Table 2, Table 3 and Table 4 reflect typical outdoor
enclosure environments to be endured.

6.2 Climatic tests

Table 1 — Climatic conditions for environmental classes 1 and 2

f Test severity
Enwronmtental Duration Method
parameters Class 1 Class 2
a Low air temperature -40 °C -50 °C 16 h S 602\68'2'1:
b High air temperature ' +85 °C +85 °C 16 h IEC 60368'2'2:
¢ || bamp heat +30 °C, 93 % +30 °C, 93 % 96)h IEC 60838' p-78:
-40 °C to +23 °C -40°Cto +85°C b.14-
d Change of temperature 2 cycles IEC 60'338 p-14:
1 °C/min 1 °C/min
144 h _$-30:
e || condensation 90 % to 100 % RH | 90 % to 100 % RH IEC 00008-3-30:
(6 cycles)
f Pr(_-:‘C|p|tat|on (rain, snow, IPX4 IPX5 _ IEC 60520
hail, etc.)
Movement of the
9 surrounding air 5@ 60 m/s ) )
h Formation of ice and frost Minimum requirement: No mechanical deformation -
Minimum requirement: No reduction in mechanical
i Ultraviolet degradation properties (tensile strength and elongation at yield) by ISO 489212
more than 20 %.
For gomparable conditions.the International Standard Air, in accordance to 1ISO 2533 (15 °C at 1 013, 25 hPa)
shalllbe used.
T This maximum temperature includes the effects of heat dissipation caused by active electronics and inclludes
splar load.
Following.the test, compliance is checked by visual inspection of the internal and external parts;
no ryst,‘eracking or other deterioration shall be detected with impact to the required fungtion;

no ingress of water.
Hinges, locks and handles for example shall be in operating condition.

The test in accordance with Table 1, item h, shall prove that access to the internal equipment
is possible without causing permanent degradation of protection levels.
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6.3 Biological tests
Table 2 - Biological tests
f Test severity
Environmental Purpose Method
parameters Class 1 Class 2
Flora: Presence of mould, IEC 60068-2-10:
a fungus, etc. Minimum requirement: No reduction To check the J
in mechanical properties (tensile terial
Fauna: Presence of rodents | strength and elongation at yield) by ma.et”a or
b and others harmful to the more than 20 %. resistance
equipment
Following the test, compliance is checked by visual inspection.
6.4 | Tests of resistance against chemically active substances
Table 3 — Tests of resistance against chemically active substances
Test severity
Environmental .
parameters Class 1 Class 2 Duration Method
Mean value Maximum value
Salts: Sea and road salt o 4 weeks IEC 60068-2-11:
a || mist +35°C,5 % NaCl (672 h) Ka
0,3 mg/m?3 10 mg/m?3
b Sulphur dioxide !
0,11 cm3/m3 0,37 cm3/m?3
0,1 mg/m?3 0,5 mg/m?
c Hydrogen sulphide ' o -
0,071 cm>/m 0,36 cm®/m IEC 60068-2-60:
10 days K
0,1 mg/m?® 0,3 mg/m? e
d || Chlorine
0,034'cm3%/m 0,1 cm%m?®
0,5 mg/m?® 1,0 mg/m?3
e Nitrogen oxides '
0,26 cm®/m?® 0,52 cm%/m?
T Tlests of Table 3 may be ¢ombined with tests of Table 1.
Following each of.the tests of Table 3, compliance is checked by visual inspection of the odtside

of th¢ used materials or coatings.

Surfs

ce, corrosion of the protective enclosure is allowed.

The enclosure design shall provide protection for electromagnetic interference gaskets and for
protective earthing contacts, where no corrosion is permitted.

6.5 Tests of resistance against mechanically active substances
Table 4 — Tests of resistance against mechanically active substances
i Test severity
Enwronmtental Method
parameters Classes 1 and 2

a Sand
b Dust (suspension) IP5X IEC 60529
c Dust (sedimentation)
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Following the test, shall be executed according to the next assessment: no measurable dust
shall have entered the enclosure (this is more severe than in IEC 60529 for IP5X, and IP6X
may be applied for an intended requirement).

7 Mechanical tests

71 General

The purpose of these mechanical tests is to ensure that the outdoor enclosure will withstand
handling, storage, transport and protect installed equipment from exposure to mechanical stress.
For seismiecomphance—see-Clause-S—installatonstrpuble-areastypiealyrequireecompHance
to more severe local regulatory laws. These and any additional application ~spgecific
requirements need to be observed. Should the outdoor enclosure be installed in a public place,

the plower input requirements may have to be in compliance with IEC 61439-5.

7.2 | Transport tests

The fynamic tests of an outdoor enclosure shall be conducted under.th¢ intended transport
cond|tions. Since outdoor enclosure dynamic transport stress is considerably more severe|than
typical handling and storage stress, no further dynamic tests are required. For the purpoge of
this test, no transport packing material is used. The outdoor enclosure shall be mounted tp the
shock/vibration table by using the intended ground/floor mounting’ features.

Tablg 5 shows the chosen severity classes.

Table 5 — Vibration and shock test

Test severity
Environmental parameters Class 1 Class 2 Method
(controlled transport (limited transport
condition) condition)
5 Hzto 9 Hz/3,5 mm 5 Hz to 9 Hz/3,5 mm
displacement displacement
9 Hz to
_ 2
Vibration, sinusoidal 9 Hz-200 H2/10 m/s 200 Hz/10 m/s? ,
a acceleration . IEC 60068-2-6: |Fc
3 axes, 10 cycles acceleration
200 Hz to 200 Hz to
500 Hz/15 m/s? 500 Hz/15 m/s?
acceleration acceleration
5 Hz to 20 Hz:
11 m?/s3 (o
b ' || Vibration,)Jrandom - ETSI ECT 3002%19 22
20 Hz to 200 Hz: ass <.
-3 dB/oct.
Shock, 1/2 sine wave vertical Peak acceleration Peak acceleration IEC 60068-2-27:|Ea
¢ | axes only 100 m/s? 100 m/s? Shock response
No of shocks: 3 Time: 11 ms Time: 11 ms spectrum type |
Free fall:
enclosure mass < 20 kg 0,25 m 1,25 m
d? IEC 60068-2-31: Ec
20 kg to 100 kg 0,25 m 1,00 m
> 100 kg 0,10 m 0,25 m

T Alternative test.

2 The test is excited in the packaging condition.

Following the test, no deformation or damage of parts that affect form, fit and function shall be
found.
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7.3 Lifting and stiffness test

If lifting eyes are provided, the performance test as per IEC 61587-1 shall be applied.

Following the test, no deformation or damage of parts that affect form, fit and function shall be
found.

8 Safety aspects

8.1 General

Gengral safety requirements: The outdoor enclosure shall not present a danger or hazgrd to
people and shall prevent unauthorized access. To protect authorized personrnelv(during
assenbly, installation, test and maintenance phases), the outdoor enclosure shall be free of
defegts such as sharp edges, burrs, etc. Compliance to IEC 60950-1 and lEC 62368-1 is
requifed, as applicable, for the electrical and electronic equipment that is installed insidge the
outdgor enclosure.

NOTE| The above safety standards do not directly apply to an empty outdoor enclosure:

Regylatory safety requirements: The outdoor enclosure shall also comply with the |local
enforjced regulatory safety requirements.

For fequirements and relevant tests covering safety, aspects, both general and of local
regulatory (to be agreed between vendor and user), Table 2 of IEC 61969-1:2020 shall apply.

8.2 | Locking devices

Outdpor enclosure access locking functions~stdch as used on doors, covers, roofs, etg. are
applifation and/or regulatory specific. The outdoor enclosure shall have the capability fo be
lockdd and unlocked only by authorized¢rafts people.

8.3 | Vandalism resistance
Outdpor enclosure vandalismresistance required on any locking functions such as used with

door$, covers, roofs, etc. aresapplication and/or regulatory specific. The outdoor enclosure|shall
provide for heavy duty key locking and hinges hardware.

Compliance check:\The outdoor enclosure shall be resistant to unauthorized access.|Test
methpd shall be agréeed between vendor and user.

8.4 | Firearms resistance (optional)

Outdpor’enclosure firearms resistance is application and/or regulatory specific.

The outdoor enclosure shall be designed for withstanding a 12 gauge shotgun blast of
no. 7 2 shot at a distance of 15 m without penetration of the enclosure wall by any pellets.

Test procedure:

The enclosure shall be positioned as in a typical installation and all unique vertical surfaces
shall be subjected to a blast from a 12 gauge shotgun fired at a distance of 15 m. The load used
shall be a 70 mm shell loaded with 28 or 32 grams of no. 6 steel shot fired from a 28 inch
modified choke barrel.
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Assessment following the test:

The outer skin of the enclosure may be deformed but still maintaining protection, and without
any penetration of the enclosure wall by any pellets.

9 Seismic requirements

Outdoor enclosure seismic compliance is application and/or regulatory specific. If seismic
compliance is requested, tests shall be conducted in accordance with IEC 61587-2.

10 Electromagnetic shielding performance
This fequirement is optional, dependent on the area where needed.

If elgctromagnetic shielding compliance is required, test should be conducted in accordance
with |[EC 61587-3 unless otherwise specified.

11 Thermal management

For the operation of electronic equipment housed in outdoor enclosures, passive and/or gctive
thermal management devices are used. Since the active hieat management devices typjcally
inclugle fans, noise emission may have to comply with lo¢dl regulatory requirements. Prefenably,
outdgor enclosure heat management should be based, on convection air cooling (passive). If
envirpnmental compliance testing is required, tests 'should be conducted in accordance| with
IEC 62194 unless otherwise specified.

12 Noise emission

The final location of the installed outdoor enclosure will determine the noise limits tolerjpted.
Typigally, regional and location specific regulatory requirements are in place. Sound power
noisqg tests shall be conducted in~accordance with ISO 3744, unless otherwise specified| The
noisg may be generated by the'installed equipment and/or by thermal management solutipns.

To s|mplify the approval process it is always recommended to explore the possibilities of
pass|ve convection cooling first. This may be achieved by applying strategically placed|heat
sinkg and/or double*wall enclosure designs. Power emission, thermal management and noise
limitdtions will have to be considered for the final application.
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5 Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)
ides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confié€a des comités d'étud

vaux desquels tout Comité national intéressé par le sujet traité peut “participer. Les organis
prnationales, gouvernementales et non gouvernementales, en liaison avec.I'lEC, participent égaleme
vaux. L’'IEC collabore étroitement avec I'Organisation Internationale,de*Normalisation (ISO), selo
hditions fixées par accord entre les deux organisations.

5 décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mes
5sible, un accord international sur les sujets étudiés, étant donné que‘les Comités nationaux de I'lEC inté
ht représentés dans chaque comité d’études.
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entuelle mauvaise utilisation ou interprétation qui en.est faite par un quelconque utilisateur final.

sure possible, a appliquer de fagon transparente*les Publications de I'lEC dans leurs publications nati
régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
ionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

FC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
rnissent des services d'évaluation“de conformité et, dans certains secteurs, accédent aux marqu
hformité de 'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
épendants.

cune responsabilité ne.doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de
ur tout préjudice ¢ausé en cas de dommages corporels et matériels, ou de tout autre dommage de q
ure que ce soitdireCte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
coulant de la.publication ou de I'utilisation de cette Publication de 'lEC ou de toute autre Publication de
au crédit qli‘lui est accordé.

ttention_‘est’ attirée sur les références normatives citées dans cette publication. L'utilisation de publid
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brevets et de ne pas avoir signalé leur existence.

érencées est obligatoire pour une application correcte de la présente publication.

us les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normatisation composée
I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IE€Va pour objet de
oriser la coopération internationale pour toutes les questions de normalisation dans les domaings de
ectricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des/Normes internationales,
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La Norme internationale IEC 61969-3 a été établie par le sous-comité 48D: Structures
mécaniques pour les équipements électriques et électroniques, du comité d'études 48 de I'lEC:
Connecteurs électriques et structures mécaniques pour les équipements électriques et
électroniques.

Cette troisieme édition annule et remplace la deuxieme édition parue en 2011. Cette édition
constitue une révision technique.


https://iecnorm.com/api/?name=ab7d56e982ce5edf1c26303b03b00b86

- 16 - IEC 61969-3:2020 © |IEC 2020

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition

précédente:

a) alignement avec le contenu des derniéres éditions des séries ETSI EN 300 01
IEC 60721, en particulier concernant I'actualisation des conditions climatiques;

b) ajout de nouvelles exigences pour refléter celles du marché relatives aux ques
environnementales;

c) amélioration de la terminologie et modifications éditoriales générales.

Le texte de cette Norme internationale est issu des documents suivants:

9 et

tions

FDIS Rapport de vote
48D/721/FDIS 48D/724/RVD

Le ripport de vote indiqué dans le tableau ci-dessus donne toute information-sur’le vote ayant

abou
Ce dpcument a été rédigé selon les Directives ISO/IEC, Partie 2.
Cettg Norme Internationale doit étre utilisée conjointement ave¢1'|EC 61969-1:2020.

Une |iste de toutes les parties de la série IEC 61969, publiées sous le titre général Struc
mécagniques pour les équipements électriques et électrohiques — Enveloppes de plein air,
étre ¢onsultée sur le site web de I'lEC.

Les futures normes de cette série porteront dorénavant le nouveau titre général cité ci-de
Le tiffe des normes existant déja dans cette série sera mis a jour lors de la prochaine édi

Le cgmité a décidé que le contenu de ce document ne sera pas modifié avant la date de st3
indiguée sur le site web de I'lEC sous \"http://webstore.iec.ch" dans les données relative
document recherché. A cette date, le. document sera

i a l'approbation de la présente Norme internationale.

—

g¢conduit,

slipprimé,
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INTRODUCTION

Les produits couverts par I'l'EC 61969 (toutes les parties) sont les enveloppes vides pour les
emplacements de plein air, destinées a étre équipées de combinaisons d’équipements
électriques et électroniques spécifiqgues a I'application, et a étre utilisées dans
emplacements non protégés contre les intempéries au-dessus du sol.

L'IEC 61969 (all parts) comprend:

Le présent document fournit les exigences et les essais d’environnement de basel/ainsi qu
asperts liés a la sécurité, a utiliser pour les enveloppes de plein air en 'absence de documents

réglementaires locaux ou d’exigences d’essais d’environnement spécifiquesia I'applicatio

une partie générale donnant les lignes directrices pour la conception (IEC 61969-1);

des

" b PR | N H ! ' b [l ~a0ono O
urermorme trartartt ges amieITSTonsS ae CooranTation \IEC U1T1909=2 ),

upe norme détaillant les exigences et essais d’environnement, et les aspects.liés
securité (IEC 61969-3).

ala

eles

n.

Il offfe aux fabricants et aux utilisateurs d’enveloppes de plein air-génériques des critéres

minimaux de conformité de performances. La solution de gestion thermique dépen
I’environnement de I'’enveloppe de plein air.

Etan{ donné que la dissipation de chaleur par circulation d’air forcée et le bruit acoustique

d de

sont

étroiilement liés, les limites de bruit sont généralement définies par les docunpents

régle

Il incombe au fournisseur d’enveloppes de pleinair de fournir une solution liée a la ge
thermpique respectant les limites de bruit réglementaires locales.

mentaires locaux.

stion
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STRUCTURES MECANIQUES POUR EQUIPEMENT ELECTRIQUE
ET ELECTRONIQUE — ENVELOPPES DE PLEIN AIR -

Partie 3: Exigences et essais d'environnement,
et aspects liés a la sécurité

1 Domaine d’application

La

d’eny

plein

2020

brésente partie de [I'lEC 61969 spécifie un ensemble d’exigences eft,\d'e

intempéries, au-dessus du sol.

L’obj

5sais

ironnement de base, ainsi que les aspects liés a la sécurité relatifs aux enveéloppegs de
air placées dans les conditions suivantes: emplacement non protégé- contre les

bt du présent document est de définir un niveau minimal de performgnces

envirpnnementales, afin de répondre aux exigences de stockage, decransport et d’installation
finalg. Il s’agit d’établir des critéres de performances environnementales de base en vue
confgrmité des enveloppes de plein air.

2 Reéférences normatives

Les d

de la

ocuments suivants cités dans le texte constituent,»pour tout ou partie de leur contend, des

exiggnces du présent document. Pour les références datées, seule I'édition citée s’applique.

Pour
(y co

mpris les éventuels amendements).

IEC $60068-2-1, Essais d’environnement=>Partie 2-1: Essais — Essais A: Froid

IEC 60068-2-2, Essais d’environnéement — Partie 2-2: Essais — Essais B: Chaleur seche

les références non datées, la derniere edition du document de référence s'applique

IEC $§0068-2-6, Essais d’eniiironnement — Partie 2-6: Essais — Essai Fc: Vibrdtions

(sinu

soidales)

IEC 60068-2-10, Essais d’environnement — Partie 2-10: Essais — Essai J et guide: Moisissures

IEC 60068-2-14)-Essais fondamentaux climatiques et de robustesse mécanique — Partie

Essa

js — Essal)Ka: Brouillard salin
IEC 60068-2-14, Essais d’environnement — Partie 2-14: Essais — Essai N: Variatio
erature

temp

P-11:

IEC 60068-2-27, Essais d’environnement — Partie 2-27: Essais — Essai Ea et guide: Chocs

IEC 60068-2-30, Essais d’environnement — Partie 2-30: Essais — Essai Db: Essai cyclique de
chaleur humide (cycle de 12 h + 12 h)

IEC 60068-2-31, Essais d’environnement — Partie 2-31: Essais — Essai Ec: Choc lié a des
manutentions brutales, essai destiné en premier lieu aux matériels

IEC 60068-2-60, Essais d’environnement — Partie 2-60: Essais — Essai Ke: Essai de corrosion

dans

un flux de mélange de gaz
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IEC 60068-2-78, Essais d’environnement — Partie 2-78: Essais — Essai Cab: Chaleur humide,
essai continu

IEC 60529, Degrés de protection procurés par les enveloppes (Code IP)

IEC 60950-1, Matériels de traitement de [linformation — Sécurité — Partie 1: Exigences
générales

IEC 61587-1, Structures mécaniques pour équipement électronique — Essais pour les séries
IEC 60917 et IEC 60297 — Partie 1: Exigences environnementales, montage d’essai et aspects

liés g

intér

IEC 4
CEl ¢

IEC ¢
Enve

IEC 4
comn

ISO
d’éne
Méth
réflé

1ISO 4
Parti

ETSI
envir
envir

3 1

Pour

L’1Sd
en n(

B

b1587-2, Structures mécaniques pour équipements électroniques — Essais po
b0917 et la CEl 60297 — Partie 2: Essais sismiques pour baies et béatis

1969-1:2020, Structures mécaniques pour équipement électrique -et électroniq
oppes de plein air — Partie 1: Lignes directrices pour la conception

2368-1, Equipements des technologies de ['audio/vidéo,\de [I'information et ¢
hunication — Partie 1: Exigences de sécurité

744, Acoustique — Détermination des niveaux de puissance acoustique et des niy
rgie acoustique émis par les sources de bruit-da partir de la pression acoustiq
pdes d’expertise pour des conditions approchant celles du champ libre sur
hissant

1892-2, Plastiques — Méthodes d’exposition a des sources lumineuses de laboratg
b 2: Lampes a arc au xénon

EN 300 019-2-2, Environmental\'Engineering (EE) — Environmental conditions
pnmental tests for telecommunications equipment — Part 2-2: Specificatio
pnmental tests — Transportation (disponible en anglais seulement)

[ermes et définitions
les besoins du(présent document, les termes et définitions de I'|EC 61969-1 s’appliq

et 'lEC-tiennent a jour des bases de données terminologiques destinées a étre util
rmalisation, consultables aux adresses suivantes:

F G Electropedia: disponible a I’adresse http://www.electropedia.org/

ation

r la

e la

eaux
ue —
plan

ire —

and

uent.

sées

e |SO Online browsing platiorm: disponible a I'adresse http://www.Iso.org/obp

4 Dimensions de coordination

L’arti

cle correspondant de I''EC 61969-1:2020 s’applique.

5 Exigences et essais d’environnement, et aspects liés a la sécurité —
Classification des conditions d’environnement

Les conditions d’environnement sont issues de I'lEC 60721-3-4, pour ce qui concerne en
particulier les exigences applicables aux enveloppes de plein air vides.
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Classe 1: emplacement non protégé contre les intempéries: couvre toutes les régions de climat
tempeéré.

Classe 2: emplacement non protégé contre les intempéries, étendu: couvre toutes les régions
soumises a des climats extrémes.

L’'enveloppe de plein air individuelle soumise a essai selon ces exigences d’essais
d’environnement de base peut prétendre a la conformité a la classe 1 ou a la classe 2, ou
encore a une combinaison de classe 1/classe 2.

6 Conditions d’essai
6.1 | Généralités
Les ¢onditions d’essai de base indiquées dans le Tableau 1, le Tableau 2, |& Tableau 3|et le
Tablg¢au 4 reflétent les environnements typiques auxquels sont soumises.les’ enveloppgs de
plein|air.
6.2 | Essais climatiques
Tableau 1 — Conditions climatiques pour les classes d’énvironnement 1 et 2
5 Sévérité d’essai
, Paramétre Durée Méthodé
d’environnement Classe 1 cixése 2
a Basse température de I'air -40 °C -50 °C 16 h IEC 60268'2'1:
b Haute température de l'air +85 °C +85 °C 16 h IEC 60368-2_2:
-p-78:
c Chaleur humide +30 °C,93 % +30 °C, 93 % 96 h IEC eoggs p-78:
De™=40 °C De -40 °C
d || Variation de température a+23°C a+85°C 2 cycles IEC 60'338' p-14:
1 °C/min 1 °C/min
e || condensation HR de 90 % a HR de 90 % a 144 h IEC 60068-2-30:
100 % 100 % (6 cycles) Db
f PI’?CIpItatIOﬂS (pluie, neige, IPX4 IPX5 ~ IEC 60529
gréle,etcr)
g Maouvement de I'air ambiant 50 m/s 60 m/s - -
h Eormation de glace et de Exigence minimale: absence de déformation _
givre mécanique
Déaradation aux Exigence minimale: pas d’altération des propriétés
i gra meécaniques (résistance a la traction et allongement ISO 4892-2
ultraviolets A - N b
au seuil d’écoulement) supérieure a 20 %.
Pour des conditions comparables, I’Atmosphere type doit étre utilisée, conformément a I'|SO 2533 (15 °C a 1 013,
25 hPa).
T Cette température maximale inclut les effets de la dissipation thermique, résultant des dispositifs électroniques
actifs, et du rayonnement solaire.

A l'issue de I'essai, la conformité est vérifiée par examen visuel sur les piéces internes et
externes: aucune formation de rouille, fissure ou autres détériorations dont I'impact se
répercute sur la fonction exigée, ni aucune pénétration d’eau, ne doivent étre détectées.
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