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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STRUCTURES FOR ELECTRICAL AND
ELECTRONIC EQUIPMENT - OUTDOOR ENCLOSURES -

Part 1: Design guidelines

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 Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEGC,_Publication(s)”).

rising
tional
d and
ports,
Their

préparation is entrusted to technical committees; any IEC National Committee interested ih 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 feeg

aising
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.Normative 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.

This|redline’version of the official IEC Standard allows the user to identify the cha

mad

bns is

patent

hges

to the previous edition. A vertical bar appears in the margin wherever a change has

beer{made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61969-1 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/720/FDIS 48D/723/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 theASO/IEC Directives, Part 2.
A list|of all parts in the IEC 61969 series, published-under the general title Mechanical structures
for efectrical and electronic equipment — Outdoor.énclosures, can be found on the IEC website.
Futune standards in this series will carry theinew general title as cited above. Titles of ex|sting
standards in this series will be updated atithe time of the next edition.
The ¢ommittee has decided that the contents of this document will remain unchanged unfil the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this.date, the document will be
e rg¢confirmed,
e withdrawn,
o rgplaced by a revised edition, or
e amended.

IMPIORTANT — The 'colour inside’ logo on the cover page of this publication indicates

thatitcontains cotours whichare consideredto beuseful for the correct understanding

of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This part of IEC 61969 is intended as a generic guide for the development of further parts within
this series of standards, and it provides design guidelines for outdoor enclosures.

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

followed-by

IEC ¢4869(atpartsycomsistsof:
design guidelines general part (IEC 61969-1);

a
— a|coordination dimension standard (IEC 61969-2-Ed-2);
ah environmental requirements and tests, safety aspects standard (IEC 61969-3-Ed-2).

IEC $1969-2 and IEC 61969-3 should be read in conjunction with this dogunient.
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MECHANICAL STRUCTURES FOR ELECTRICAL AND
ELECTRONIC EQUIPMENT - OUTDOOR ENCLOSURES -

Part 1: Design guidelines

Scope

bart of IEC 61969 contains design guidelines for outdoor enclosures and is applicable

over

a widle field of mechanical, electromechanical and electronic equipment and its installation

whe

The

re a modular design is used.

objectives of this document are:

— tq provide an overview of specifications for enclosures focused on reguirements for ougdoor

— tq achieve product integrity under outdoor conditions and to ease product selection fd
spurcing of outdoor enclosures from different vendors.

applications for stationary use at non-weather protected locations, and

r the

Thesg enclosures are considered to contain any equipment.and provide protection for the
outdgor installed facilities against unwanted environmental)impacts. The installed equipment

may fan be, but is not limited to, subracks or chassis ac€ording to IEC 60917-2-2 (all par

IEC

$0297-3-104 (all parts). A typical outdoor enclosure is shown in Figure 1.

Specialoof for cooling-heating devices,
for example

s) or

Subracks or chassis in accordance with

l T~ IEC 60917 all parts or IEC 60297 all parts
Compartment for cabling, power Miscellaneous devices,
supplies, batteries, etc. for example batteries, fans, etc. EC

Figure 1 — Typical outdoor enclosure
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 40417, Graphical symbols for use on equipment (available at http:A/wWw.graphical-
symiols.info/equipment)

IEC 0529, Degrees of protection provided by enclosures (IP code)

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames~ 50 W horizontal and velrtical
flame test methods

IEC §0721-3-2, Classification“of environmental conditions — Part 3-2: Classification of gfoups
of enjvironmental parameters and their severities — Transportation and handling

IEC ¢0721-3-4, Classification of environmental conditions — Part 3: Classification of groujps of
environmental garameters and their severities — Stationary use at non-weatherprotgcted
locatfons

IEC 608251, Safety of laser products — Part 1: Equipment specification and requirements

IEC 60950-1, Information technology equipment — Safety — Part 1. General requirements

IEC 61010-1, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements

IEC 61140, Protection against electric shock — Common aspects for installation and equipment

IEC 61439-5, Low-voltage switchgear and controlgear assemblies — Part 5: Assemblies for
power distribution in public networks
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IEC 61587-1, Mechanical structures for electronic equipment — Tests for IEC 60917 and
IEC 60297 series — Part 1:-Climatic.—mechanicaltests Environmental requirements, test set-up
and safety aspects for cabinets, racks, subracks and chassis under indoor condition use and

trans

portation

IEC 62194, Methods of evaluating the thermal performance of enclosures

IEC ¢
exten

2262, Degrees of protection provided by enclosures for electrical equipment ag
nal mechanical impacts (IK code)

IEC 62305-4, Protection against lightning — Part 4: Electrical andnrelectronic systems

struc

ISO
loadi

e

ISO

ISO
telec

ETSI
envir
envir
+ AH

ETSI
envir
envir
+ AH

ETSI

fures

1518-1, Paints and varnishes — Determination of scratch“resistance — Part 1: Cons
hg method

- oo ! N o

864-2, Graphical symbols — Safety colours“and safety signs

(779, Acoustics — Measurement of aikborne noise emitted by information technology
bmmunications equipment

EN 300 019-1-4, Equipment Engineering (EE) — Environmental conditions
ponmental tests for teleCommunications equipment — Part 1-4: Classificatio
pnmental conditions — Stationary use at non-weatherprotected locations
1997

EN 300 194=2-4, Equipment Engineering (EE) — Environmental conditions
onmental tests” for telecommunications equipment — Part 2-4: Specificatio
pnmental tests — Stationary use at non-weatherprotected locations
1997

EN- 300 753, Equipment Engineering (EE) - Acoustic noise emitted

telec

ainst

Vithin

tant-

and

and
n of

and
n of

by

mmunications equipment

3 Terms and definitions

For the purposes of this document, the following terms and definitions-given-intEC-680050-584
and-in-the IEC 80917 series—as-well-as-the following; apply.

ISO and IEC maintain terminological databases for use in standardization 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

outdoor enclosure

enclosure exposed to the outdoor environment, for stationary use at non-weatherprotected
locations, for the protection of electrical and electronic equipment installed inside against
outdoor environmental conditions

Note 1 to entry:
industrial or signal control, etc.)

Note 2 to entry:

3.2

heat

k

e

Note

prope

3.3

stati

max
mec
by a

4

An outdoor enclosure is applicable for wide field of equipment, (e.g. communication system,

The typical installation locations of outdoor enclosures are shown in Figure 2.

r-

(

to entry:

c load

A.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.t.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.ﬁ.& o e S S
Wall mounted or on top a building Pole mounted Free standing on the ground

transfer rate

F-measured property with units of W/(m2K), a measure of the rate of heat transfer

ties, including the heat transferrate, are described in IEC 62194.

EVa o v
Mlaleletetety

]

Figure 2 — Locations of outdoor enclosures

Detailed calculations\foer determination of the enclosure design dependent heat management

mum mechanicakJoad that an enclosure is able to sustain in static condition without

Loordination dimensions

anical failure, as’the gross weight of enclosure including all deemed equipment, multiplied
safety facteRd;25

The dimensions of outdoor enclosures consist of coordination dimensions as given in
IEC 61969-2-Ed-2.0. The coordination dimensions provide the range and systematic stipulation
of possible enclosure internal and external dimensions.

5 Environmental requirements, tests and safety aspects

5.1

Classification of environmental conditions

The classification of environmental conditions for outdoor enclosures is based on requirements
as defined in IEC 60721-3-2 and IEC 60721-3-4, and the tests are in accordance with the
relevant parts of the IEC 60068 series.

The selection of relevant requirements, as indicated in Table 1 and Table 2, was made with the
focus on outdoor specific conditions and;—n-additien on structural design and safety aspects.
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Table 1 — Environmental conditions

Requirement

Test specification

Temperature ETSI EN 300 019-1-4 ETSI EN 300 019-2-4 or
IEC 61587-1

Humidity ETSI EN 300 019-1-4 ETSI EN 300 019-2-4or
IEC 61587-1

Atmgspheric pressure

ETSI EN 300 019-1-4

ETSI EN 300 019-2-4

Corrpsive gases

ETSI EN 300 019-1-4

ETSI EN 300 019-2-4or
IEC 61587-1

Corrpsive liquids

ETSI EN 300 019-1-4

ETSI EN 300(049-2-4

Solaf resistance

ETSI EN 300 019-1-4

ETSI EN)3007019-2-4

Bioldgical resistance

ETSI EN 300 019-1-4

ETSLEN 300 019-2-4

Prot¢ction against
rodepts and birds

ETS-300019-1-4

Requirements and tests may be part of the user spgcifieation

ETS-300019-2-4

Prot¢ction against
inse¢ts and termites

ETS-300019-1-4

Requirements and tests may be part of the user specification

ETS-300019-2-4

Weather resistance

Climatic conditions

Additional IEC 60529 for tightness

Thermal management

Requirements may be application specific

For thermal enclosure proplerties
see IEC 62194

Acoystical noise
suppression

ETSI EN 300 753

1ISO 7779

Painf (colour, gloss,
adhgsion, flex, scratch,
etc.)

May be part of the users? specification
For extreme conditions;<anti-graffiti may be required
Paints and varnishes.= Scratch test

1ISO 1518-1, etc.

Heaf transfer rate k

Methods of evaluating the thermal performance of

enclosures |[EC 62194

NOTE For details about classifigations of environmental conditions, see IEC 61969-3.
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Table 2 — Safety aspects

Requirement

Test specification

Earth bonding

The responsibility of the vendor is to
provide sufficient conductivity between
different parts of the enclosure and means

Using IEC 60950-1 and
IEC 61439-5 for equipped
enclosure

for the earth bonding of equipment

IEC 61140 IEC 61010-1/IEC 60825-1

Light

To be observed in the total “Earth
bonding network” concept

ning strike IEC 62305-4

Mechanical safety

IK code according to IEC 62262 For testing IEC 60068-2-75

Van\. d:iblll F‘\UL{U;IUIIIUIItD b:ld“ ‘UU }Jalt Uf t:IU VUIIUIUI chtb iay ‘UU pdlt Uf t:IU vemqor
specification specification
Warning labels @ General warning, caution, risk of danger ISO 3864-2,B-3-1
Caution, risk of life ISO 3864-2,B-3-2
Caution, risk of electric shock ISO 3864-2,B=3.&
Caution, hot surface IEC 60417
Secyrity, vandalism protection | Requirements for the resistance of the Tests may be part of the user
enclosure and the locking devices against | spedifications
unauthorised access
Flammability Material properties may be specified by IEC 60695-11-10
user
a8  Application of warning labels (on the outside accessible surface and/or inside an outdoor enclosure) i$ the
responsibility of the system integrator, as it depends on a risk assessment on the outdoor enclosure completely
fopulated with the application-specific electrical and electropitc\equipment.
5.2 | Static load
The ptatic load capacity definition of an_outdoor enclosure shall be based on the intehded
transport and handling conditions as they,occur at the installation place-ef-erection.-Forsafety
Fooodnotno st o ndte lend el e be calenlatod il 0 O Honne o e necninal leos
Outdpor enclosures deemed tp\be installed on ground are considered street enclospres,
typically e.g. for traffic controls or last mile telephone line distribution, which need sgecial
precautions against physicaltimpacts.
Pole{ and wall- mounted enclosures may be out of the reach of persons whereas the wegather
impaft may cause special precaution for the stability of the installation.
5.3 | Dynamic'stress
Dyn mic stress shall be considered during transportation handling at the place of installation

environmental conditions as under 5.1.

5.4

Seismic performance

In case of-geegraphicaly-defined-earthquakezones installation deemed to occur in a seismic

hazard zone, a standard enclosure may be tested with internally mounted dummy loads
simulating the equipment and structural anchoring simulating the place of installation.

The results of such tests can be used as reference for the product offering by a standard
enclosure vendor, but it does not exempt from final equipment testing.

The test conditions are described in IEC 61587-2.


https://iecnorm.com/api/?name=d7b58903a71dbb040b21e213b24664d0

-12 - IEC 61969-1:2020 RLV © IEC 2020

6 Electromagnetic shielding

In or
part

der to achieve electromagnetic compatibility of a final installation, the enclosure may be
of the total shielding concept. As a pre-testing, the shielding performance test may be

performed in order to gain the required level of attenuation by the enclosure. The test set-up
and the test procedure are described in IEC 61587-3.

7 Thermal management and acoustic noise suppression

Thermal management is the key to survival of electronic equipment in general but especially if

expoped to the outdoor environment.

The heat transfer rate k is important for designing the outdoor enclosure becausé\the yalue

affects the temperature difference between inside and outside of the enclosure.

As-albrime-me ure-the - design-concep hall-be considered-fo he-inswatibpnaaain healt-and

coldfrom-the oy de-en onment-Ne ould-be-the measureforthe he d nationfrom-the

insidpout-and.—as-a precaution-again ow—external-temperaturereduirina—internal-hedting

mandacdemeaent mav ha racnlvad bhv naccivae coolina only In cace of exveceadina temnerature limite

mangdgement-may-be resolved by passive cooling-only-—lncaseof exceeding-temperature {imits

the d¢nclosure may be fitted with active cooling devices, such-as filter fans, air to air{heat
XC ers-or-airco ioners e-suitabl e-cooli ! /

As a
shall

Next
If low

Depd
mana

In ca
encld
or aif

For ¢
and i

prime measure, thermal insulation against\heat and cold from the outside environment
be considered for the enclosure.

measurement of the heat dissipatioft from the inside out shall be performed.
external temperatures will bé\experienced, internal heating should be considered.

nding on the climate ¢opditions and the heat generated inside the enclosure, thgrmal
gement may be achieved by passive cooling only.

5es where the internal temperature of the enclosure would exceed temperature limitg, the
sure may be fitted with active cooling devices, such as filter fans, air to air heat exchangers
conditioners:

election”of a suitable active cooling system the required energy consumption (cost factor
mpact to the environment) and the local noise level limits should be carefully considered

(reg

|atdry requirements in rural and urban areas)

For the method of enclosure thermal performance evaluations, see IEC 62194.
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IEC 61969-2, Mechanical structures for electronic equipment — Outdoor enclosures — Part 2:
Coordination dimensions
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IEC 61969-3, Mechanical structures for electrical and electronic equipment — Outdoor
enclosures — Part 3: Environmental requirements, tests and safety aspects
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5)

6)
7)

8)

9)

Interpational( Standard IEC 61969-1 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 1: Design guidelines

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)JTechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEGC,_Publication(s)”).

rising
tional
d and
ports,
Their

préparation is entrusted to technical committees; any IEC National Committee interested ih 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 (diréctors, 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 feeg

aising
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/720/FDIS 48D/723/RVD

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.

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

Futune standards in this series will carry 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 on the IEC website under "http://webstore.iec.ch'in the data related to
the specific document. At this date, the document will be

-

¢confirmed,
e withdrawn,

—

¢placed by a revised edition, or

e amended.
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INTRODUCTION

This part of IEC 61969 is intended as a generic guide for the development of further parts within
this series of standards, and it provides design guidelines for outdoor enclosures.

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:

a|design guidelines general part (IEC 61969-1);
— alcoordination dimension standard (IEC 61969-2);
ap environmental requirements and tests, safety aspects standard (IEC 61969-3).

IEC $1969-2 and IEC 61969-3 should be read in conjunction with this documenit.
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MECHANICAL STRUCTURES FOR ELECTRICAL AND
ELECTRONIC EQUIPMENT - OUTDOOR ENCLOSURES -

Part 1: Design guidelines

1 Scope

This part of IEC 61969 contains design guidelines for outdoor enclosures and is applicable|over
a widle field of mechanical, electromechanical and electronic equipment and its installation
wherp a modular design is used.

The ¢bjectives of this document are:

— tq provide an overview of specifications for enclosures focused on reguirements for ougdoor
applications for stationary use at non-weather protected locations,.and

— tq achieve product integrity under outdoor conditions and to ease:product selection fgr the
spurcing of outdoor enclosures from different vendors.

Thesg enclosures are considered to contain any equipment.and provide protection for the
outdgor installed facilities against unwanted environmental)impacts. The installed equipment
can pe, but is not limited to, subracks or chassisaccording to IEC 60917 (all partg) or
IEC 0297 (all parts). A typical outdoor enclosure is;shown in Figure 1.

Specialoof for cooling-heating devices,
for example

Subracks or chassis in accordance with

l T~ IEC 60917 all parts or IEC 60297 all parts
Compartment for cabling, power Miscellaneous devices,
supplies, batteries, etc. for example batteries, fans, etc. EC

Figure 1 — Typical outdoor enclosure
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-

symbets—rfetegaipment)

IEC 60529, Degrees of protection provided by enclosures (IP code)

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and velrtical
flamg test methods

IEC §0721-3-2, Classification of environmental conditions — Part 3-2:Classification of groups
of environmental parameters and their severities — Transportation and-handling

IEC 60721-3-4, Classification of environmental conditions — Rart-3: Classification of groups of
environmental parameters and their severities — Stationary” use at non-weatherprotgcted
locatfons

IEC 60825-1, Safety of laser products — Part 1: Equipment specification and requirements
IEC 60950-1, Information technology equipment ~ Safety — Part 1: General requirements

IEC 61010-1, Safety requirements for electrical equipment for measurement, control| and
labonatory use — Part 1: General requitrements

IEC 61140, Protection against electric shock — Common aspects for installation and equipjment

IEC ©1439-5, Low-voltage switchgear and controlgear assemblies — Part 5: Assembligs for
powgr distribution in pubtic networks

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 aspecis for
cabinets, racks/subracks and chassis under indoor condition use and transportation

IEC 62194 ;'Methods of evaluating the thermal performance of enclosures

IEC 62262, Degrees of protection provided by enclosures for electrical equipment against
external mechanical impacts (IK code)

IEC 62305-4, Protection against lightning — Part 4: Electrical and electronic systems within
structures

ISO 1518-1, Paints and varnishes — Determination of scratch resistance — Part 1: Constant-
loading method

ISO 3864-2, Graphical symbols — Safety colours and safety signs

ISO 7779, Acoustics — Measurement of airborne noise emitted by information technology and
telecommunications equipment


http://www.graphical-symbols.info/equipment
http://www.graphical-symbols.info/equipment
https://iecnorm.com/api/?name=d7b58903a71dbb040b21e213b24664d0

ETSI

environmental tests for telecommunications equipment
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EN 300 019-1-4, Environmental conditions

Part

Equipment Engineering (EE)

environmental conditions — Stationary use at non-weatherprotected locations

ETSI

environmental tests for telecommunications equipment

EN 300 019-2-4, Equipment Engineering (EE) Environmental conditions

environmental tests — Stationary use at non-weatherprotected locations

ETSI EN 300 753, Equipment Engineering (EE) — Acoustic noise emitted by
telecommunications equipment
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 standardization-"at the follgwing
addresses:
o |EC Electropedia: available at http://www.electropedia.org/
¢ 130 Online browsing platform: available at http://www.iso.org/ebp
31
outdpor enclosure
enclgsure exposed to the outdoor environment, for stationary use at non-weatherprotgcted
locat|ons, for the protection of electrical and elecfronic equipment installed inside against
outdgor environmental conditions
Note 1 to entry: An outdoor enclosure is applicable~fér wide field of equipment, (e.g. communication system,
industfial or signal control, etc.)
Note 3 to entry: The typical installation locations of outdoor enclosures are shown in Figure 2.
L‘a“a“a“a;‘:“a‘.

frirnlontontonborlorloee]

RO

o, e e

feletatetatetetels!

feletaletatetalels!

Bt

o

HEES S,

D e e e L L L L L X L P P e e P M L
Wall mounted or on top a building Pole mounted Free standing on the ground £c
Figure 2 — Locations of outdoor enclosures

3.2
heat transfer rate
k

property with units of W/(m2K), a measure of the rate of heat transfer

Note 1 to entry:

properties, including the heat transfer rate, are described in IEC 62194.

IEC 61969-1:2020 © |IEC 2020

and

1-4: Classification of

and

Part 2-4: Specification of

Detailed calculations for determination of the enclosure design dependent heat management
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3.3

static load

maximum mechanical load that an enclosure is able to sustain in static condition without
mechanical failure, as the gross weight of enclosure including all deemed equipment, multiplied
by a safety factor 1,25

4 Coordination dimensions

The dimensions of outdoor enclosures consist of coordination dimensions as given in
IEC 61969-2. The coordination dimensions provide the range and systematic stipulation of
possjbteenctosureimtermatandextermatdimensiorns:

5 Environmental requirements, tests and safety aspects

5.1 Classification of environmental conditions

The ¢lassification of environmental conditions for outdoor enclosures is.based on requirements
as defined in IEC 60721-3-2 and IEC 60721-3-4, and the tests are)yin’ accordance with the
relevant parts of the IEC 60068 series.

The gelection of relevant requirements, as indicated in Table . f.and Table 2, was made with the
focug on outdoor specific conditions and on structural design and safety aspects.

Table 1 — Environmental conditions

Requirement Test specification

Temperature ETSI EN 300 019-1-4 ETSI EN 300 019-2-4 or
IEC 61587-1

Humjdity ETSI EN 300 049-1-4 ETSI EN 300 019-2-4 or
IEC 61587-1

Atmgspheric pressure ETSI EN"300 019-1-4 ETSI EN 300 019-2-4

Corrpsive gases ETSI:EN 300 019-1-4 ETSI EN 300 019-2-4 or
IEC 61587-1

Corrpsive liquids ETSI EN 300 019-1-4 ETSI EN 300 019-2-4

Solaf resistance ETSI EN 300 019-1-4 ETSI EN 300 019-2-4

Bioldgical resistance ETSI EN 300 019-1-4 ETSI EN 300 019-2-4

Prot¢ction against«odents and Requirements and tests may be part of the user specification
birdg

Prot¢ction against insects and Requirements and tests may be part of the user specification
term|tes

Weather résistance Climatic conditions Additional IEC 60529 for tightness
Thermal management Requirements may be application specific For thermal enclosure properties
see [EC 62194
Acoustical noise suppression ETSI EN 300 753 ISO 7779
Paint (colour, gloss, adhesion, May be part of the users’ specification ISO 1518-1, etc.
flex, scratch, etc.) For extreme conditions, anti-graffiti may be
required
Paints and varnishes — Scratch test
Heat transfer rate k Methods of evaluating the thermal
performance of enclosures IEC 62194

NOTE For details about classifications of environmental conditions, see IEC 61969-3.
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Table 2 — Safety aspects

Requirement Test specification
Earth bonding The responsibility of the vendor is to Using IEC 60950-1 and
provide sufficient conductivity between IEC 61439-5 for equipped

different parts of the enclosure and means | enclosure
for the earth bonding of equipment

IEC 61140 IEC 61010-1/IEC 60825-1
Lightning strike To be observed in the total “bonding IEC 62305-4
network” concept
Mechanical safety IK code according to IEC 62262 For testing IEC 60068-2-75
Vandattsmm Requirements—shat-bepartof-the—vendor Festsmay-bepartofthrevermqor
specification specification
Warning labels 2 General warning, caution, risk of danger ISO 3864-2
Caution, risk of life ISO 3864-2
Caution, risk of electric shock ISO 3864-2
Caution, hot surface IEC 60417
Secyrity, vandalism protection | Requirements for the resistance of the Tests may be part of the user

enclosure and the locking devices against | spedifications
unauthorised access

Flammability Material properties may be specified by IEC 60695-11-10
user
a8 Application of warning labels (on the outside accessible surface and/or inside an outdoor enclosure) i$ the
responsibility of the system integrator, as it depends on a risk assessment on the outdoor enclosure completely
populated with the application-specific electrical and electronic\equipment.

5.2 Static load

The ptatic load capacity definition of an_outdoor enclosure shall be based on the intehded
transjport and handling conditions as they occur at the installation place.

Outdpor enclosures deemed to be-installed on ground are considered street enclospres,
typically e.g. for traffic controlsvor last mile telephone line distribution, which need sgecial
precautions against physical-impacts.

Pole{ and wall- mounted-.enclosures may be out of the reach of persons whereas the wegather
impaft may cause special precaution for the stability of the installation.

5.3 | Dynamig stress

Dyngmic stress shall be considered during transportation, handling at the place of installation
and in respect to possible environmental impacts. If the enclosure is loaded with equipment,
the rmaximum weight should be specified by the vendor in respect to the classificati:{;‘n of
environmentat conditions as under 5. 1-

5.4 Seismic performance

In case of installation deemed to occur in a seismic hazard zone, a standard enclosure may be
tested with internally mounted dummy loads simulating the equipment and structural anchoring
simulating the place of installation.

The results of such tests can be used as reference for the product offering by a standard
enclosure vendor, but it does not exempt from final equipment testing.

The test conditions are described in IEC 61587-2.
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6 Electromagnetic shielding

In order to achieve electromagnetic compatibility of a final installation, the enclosure may be
part of the total shielding concept. As a pre-test, the shielding performance test may be
performed in order to gain the required level of attenuation by the enclosure. The test set-up
and the test procedure are described in IEC 61587-3.

7 Thermal management and acoustic noise suppression

Thermal management is the key to survival of electronic equipment in general but especially if

expo

The

5ed to the outdoor environment.

neat transfer rate k is important for designing the outdoor enclosure because\the

affects the temperature difference between inside and outside of the enclosure.

As a
shall

Next

prime measure, thermal insulation against heat and cold from the outside environ
be considered for the enclosure.

measurement of the heat dissipation from the inside out shall-be performed.

If low external temperatures will be experienced, internal heating should be considered.

Dep€g

manggement may be achieved by passive cooling only-.

In ca

enclg

kes where the internal temperature of the enclosure would exceed temperature limits

or ainf conditioners.

For delection of a suitable active cooling system the required energy consumption (cost f]

and i

Mmpact to the environment) and the local noise level limits should be carefully consig

(regdlatory requirements in rurahand urban areas).

For t

he method of enclosure‘thermal performance evaluations, see IEC 62194.

alue

ment

nding on the climate conditions and the heat generated inside the enclosure, thgrmal

, the

sure may be fitted with active cooling devices, such as filter fans, air to air heat exchangers

actor
ered
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

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

Partie 1: Lignes directrices pour la conception

AVANT-PROPOS

Lal|Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisatien~comjposée
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC (@\pour objet de
fayoriser la coopération internationale pour toutes les questions de normalisation dans.les domaings de
I'é|ectricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes internationales,

dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au/public (PAS)
Gdides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée 4 des*comités d'étud

trgvaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organis
rnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égaleme
aux. L’IEC collabore étroitement avec I'Organisation Internationale de_Normalisation (ISO), selo]
copditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'|EC concernant les questions technigques représentent, dans la mes
popsible, un accord international sur les sujets étudiés, étant donné queles,Comités nationaux de I'lEC inté
soht représentés dans chaque comité d’études.

Leg Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les €fforts raisonnables sont entrepris afin qug
s'gdssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

D4gns le but d'encourager l'uniformité internationale, les*Comités nationaux de I'lEC s'engagent, dans tg
mgsure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutesy.Rublications de I'lEC et toutes publications national
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La Norme internationale IEC 61969-1 a été établie par le sous-comité 48D: Structures
meécaniques 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.

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

a) alignement sur le contenu de I'édition la plus récente des séries ETSI EN 300 019 et

IEC 60721, en particulier concernant I'actualisation des conditions climatiques;
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b) ajout de nouvelles exigences pour refléter celles du marché relatives aux questions
environnementales;

c) amélioration de la terminologie et modifications éditoriales générales.

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

FDIS Rapport de vote
48D/720/FDIS 48D/723/RVD

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

abouti a I'approbation de la presente Norme internationale.
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INTRODUCTION

La présente partie de I'lEC 61969 est destinée a servir de guide générique pour le
développement d’autres parties au sein de cette série de normes et fournit des lignes directrices
pour la conception d’enveloppes de plein air.

Les produits couverts par I'lEC 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 spécifiques a Il'application, et a étre utilisées dans des
emplacements non protégés contre les intempéries au-dessus du sol.

La prlésente partie comprend:

he partie générale donnant les lignes directrices pour la conception (IEC 61969-1);
ne norme traitant des dimensions de coordination (IEC 61969-2);

ne norme détaillant les exigences et essais d'environnement, et les® aspects liés|a la
pcurité (IEC 61969-3).

II copvient que I'EC 61969-2 et I'lEC 61969-3 soient lues conjointement avec le présent
document.
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STRUCTURES MECANIQUES POUR EQUIPEMENT ELECTRIQUE
ET ELECTRONIQUE — ENVELOPPES DE PLEIN AIR -

Partie 1: Lignes directrices pour la conception

1 Domaine d’application

2020

La pi
enve
élect

Le présent document est destiné:

a
e
a
a
p
v

Ces ¢nveloppes sont supposées contenir tous types d’équipements et protéger les installg

situé
peut,

parti¢s) ou I'lEC 60297 (toutes les parties). Unetenveloppe de plein air typique est représg

alaH

résente partie de I'lEC 61969 fournit des lignes directrices pour la conception
oppes de plein air et s’applique a une grande variété d’équipements méeani
romécaniques et électroniques et a leur installation en configuration modulaire:

fournir une vue d’ensemble des spécifications applicables auxyenveloppes, pd

poste fixe a des emplacements non protégés contres les intempéries, et

assurer l'intégrité du produit dans des conditions extérieures et a faciliter le cho
roduit lors de I'approvisionnement en enveloppes de {plein air auprés des diffé
bndeurs.

s en plein air contre les effets indésirables dus)yaAd’environnement. L’équipement in
entre autres, étre constitué de bacs ou de ¢ghassis conformes a I'lEC 60917 (toute

Figure 1.

Toit spécial pour les dispositifs de
refroidissement-chauffage, par exemple

des
jues,

rtant

ssentiellement sur les exigences propres aux applications de pleincair pour une utilisiation

X du
rents

tions
stallé
s les
bntée

Bacs ou chassis conformes a
I'IEC 60917 (toutes les parties)
ou a l'lEC 60297 (toutes les parties)

Compartiment pour le cablage, les Equipements divers, par exemple,

alimentations électriques, les batteries, etc. batteries, ventilations, etc. EC

Figure 1 — Enveloppe de plein air typique
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2 Références normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I’édition citée s’applique. Pour les références non datées, la derniere édition du document de
référence s’applique (y compris les éventuels amendements).

IEC 60068-2-75, Essais d’environnement — Partie 2-75: Essais — Essai Eh: Essais au marteau

IEC 60417, Symboles graphiques utilisables sur le matériel (disponible a I'adresse

http-lluu.nu arapbhbical-cvmbaleinfaolacinmant)
v gra P o S y o OTSTr O o P TIty

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

IEC 60695-11-10, Essais relatifs aux risques du feu — Partie 11-10: Flammeés d’essai —
Meéthpdes d’essai horizontal et vertical a la flamme de 50 W

IEC §0721-3-2, Classification des conditions d’environnement — Partie 3: Classification des
groupements des agents d’environnement et de leurs sévérités =~ Section 2: Transpart et
manytention

IEC §0721-3-4, Classification des conditions d’environnement’— Partie 3: Classification des
groupements des agents d’environnement et de leurs séyérités — Section 4: Utilisation a poste
fixe, hon protégé contre les intempéries

IEC 60825-1, Sécurité des appareils a laser =\ Partie 1. Classification des matériels et
exiggnces

IEC §0950-1, Matériels de traitement de 7Tinformation — Sécurité — Partie 1. Exiggnces
généyales

IEC 61010-1, Regles de sécurité pour appareils électriques de mesurage, de régulation et de
laboratoire — Partie 1: Exigences,générales

IEC 1140, Protection contre les chocs électriques — Aspects communs aux installations €t aux
matéfiels

IEC 61439-5, Ensembles d’appareillage a basse tension — Partie 5: Ensembles pour réjeaux
de distribution publique

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 a_la sécurité des baies batis_ bacs a cartes et chidssis dans des conditions d’utilisSation

intérieure ou de transport

IEC 62194, Méthodes d’évaluation de la performance thermique des enveloppes

IEC 62262, Degrés de protection procurés par les enveloppes de matériels électriques contre
les impacts mécaniques externes (code IK)

IEC 62305-4, Protection contre la foudre — Partie 4: Réseaux de puissance et de
communication dans les structures

ISO 1518-1, Peintures et vernis — Détermination de la résistance a la rayure — Partie 1: Méthode
a charge constante
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