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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STRUCTURES FOR ELECTRICAL AND
ELECTRONIC EQUIPMENT - OUTDOOR ENCLOSURES -

Part 1: Design guidelines

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization fop/s

co-operation on all questions concerning standardization in the electrical and
in addition to other activities, IEC publishes International Standards, Technical
Publicly Available Specifications (PAS) and Guides (hereafter referred

2) The formal decisions or agreements of IEC on technical matte
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

employees, servants or agents including individual experts and
ational Committees for any personal injury, property damage or

This redline versianof the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change has
been 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 environmer

c) improvement on terminology and overall editorial improvement.

The text of this International Standard is based on the following doc

FDIS Report op,akoth\g N

48D/720/FDIS 480/7&3@%\\
N

Full information on the voting for the approval of this
report on voting indicated in the above table.

A list of all parts in the IEC 61969 serie
for electrical and electronic equipment

The committee i
stability date indicated™q
the specific docume

e reconfirmed

e withdraw

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

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 61969 (all parts) consists of:

— adesign guidelines general part (IEC 61969-1);
— a coordination dimension standard (IEC 61969-2-Ed-2);
— an environmental requirements and tests, safety aspects standa

IEC 61969-2 and IEC 61969-3 should be read in conjunction wi

©
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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 wide field of mechanical, electromechanical and electronic equipmen its installation
where a modular design is used.

The objectives of this document are:

Subracks or chassis in accordance with
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 60417, Graphical symbols for use on equipment (availablé
symbols.info/equipment)

.ghgphical-

orizontal and vertical

IEC 607L21-3>
environmemntql pyraxieters” and their severities — Stationary use at non-weatherprotected

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
transportation

Environmental conditions and
— Part 1-4: Classification of

Environmental conditions and
— Part 2-4: Specification of

+A1:1997

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-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: An outdoor enclosure is applicable for wide field of equipment, (e.g. communication system,
industrial or signal control, etc.)

Note 2 to entry: The typical installation locations of outdoor enclosures are shown in Figure 2.

R

w. Lty ]

3.2
heat transfer rate
k

Note 1 to entry: Detadile
properties, including the

3.3

static load

maximu i ¢ it an enclosure is able to sustain in static condition without
mechanfcal fai ross weight of enclosure including all deemed equipment, multiplied
by a safety

4 Coordination dimensions

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

Atmospheric pressure

ETSI EN 300 019-1-4

ETSI EN/269\01 9-2-4

Corrosive gases

ETSI EN 300 019-1-4

ETCS@wO o%%or

Corrosive liquids

ETSI EN 300 019-1-4

OB e

Solar resistance

ETSI EN 300 019-1-4

e S ot

Biological resistance

ETSI EN 300 019-1-4

00

a
\

E\TEQEN\ -4

Protection against
rodents and birds

ETS-300019-1-4

Requirements and tests may be part

yﬁe\e\ |f|cat|0:

Protection against
insects and termites

ETS-300019-1-4

Requirements and W may 92@1&0 th usé&peci tion

Weather resistance

andakds

Climatic conditions

Additional IEC 60529 for tightness

Thermal management Requirements may be _applicatiot\specific ~— For thermal enclosure properties
see |[EC 62194

Acoustical noise ETSI EN 300 753 \/ 1SO 7779

suppression

Paint (colour, gloss, Nf the us ecificafion 1ISO 1518-1, etc.

adhesion, flex, scratch, ns, aptrgraffiti may be required

etc.) Scratch test

Heat transfer rate @

thods fev uati Mrmal performance of
/bQ osures 194

NOTE For details W%Ns of e

ironmental conditions, see IEC 61969-3.
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