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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STRUCTURES FOR ELECTRONIC EQUIPMENT -
OUTDOOR ENCLOSURES -

Part 1: Design guidelines

FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardizati pmprising
all ndtional electrotechnical committees (IEC National Committees). The obj i promote
international co-operation on all questions concerning standardization in the electfi fields. To
this epd and in addition to other activities, IEC publishes International Stangdarg ifications,
Technfical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
Publigation(s)”). Their preparation is entrusted to technical committees; apy nterested
in thg subject dealt with may participate in this preparatory work. and non-
governmental organizations liaising with the IEC also participate in jkj bs closely

with the International Organization for Standardization (ISO) in &dccordance Yith .con'tions detenmined by
agreement between the two organizations.

2) The fdrmal decisions or agreements of IEC on technical mattg
consehsus of opinion on the relevant subjects since eac
interegted IEC National Committees.

possible, an intgrnational
s representation from all

3) IEC Plublications have the form of recom National
Comnlittees in that sense. While all reaségpabl j e e nt of IEC
Publigations is accurate, S 3 r for any
misinte

4) In ord blications
transp vergence
betwep indicated in
the lafter.

5) IEC itp Independent certification bodies provide gonformity
assesp marks of conformity. IEC is not responsible for any
service

6) All us

7) No liapili employees, servants or agents including individual experts and
memb E:C National Committees for any personal injury, property damage or
other v S whether direct or indirect, or for costs (including legal fees) and
expen € the “publication, use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publig

8) Attent i F Qrmative references cited in this publication. Use of the referenced publications is
indisp application of this publication.

9) Attent i to the possibility that some of the elements of this IEC Publication may be the jubject of
paten{ ri NIE€ shall ot be held responsible for identifying any or all such patent rights.

Internatjonal’ Standard IEC 61969-1 has been prepared by subcommittee 48D: Meg¢hanical
structures  for electronic equipmeni, of TEC technical commitiee 48:. Electromechanical
components and mechanical structures for electronic equipment.

This second edition cancels and replaces the first edition issued in 1999. It constitutes a
technical revision.

The main technical changes with regard to the previous edition are as follows:

a) Addition of design guidance for thermal management and noise suppression as
thermal/noise management is often considered a basic requirement of an empty outdoor
enclosure. If thermal management components are included in the product, the
environmental impact may become the responsibility of the empty outdoor enclosure
manufacturer. Therefore the acoustic limitations shall be observed.
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Typically, the user of the empty outdoor enclosure follows the local regulatory acoustic
requirements (sound power and/or sound pressure). Acoustic measurements may be
performed on the empty outdoor enclosure fitted with thermal management components
only or, if agreed between manufacturer and user at the final stage of the application
specific installation.

b) Historically, Ed 1 intended to create a market for standardized empty outdoor enclosures
offered by multiple vendors. Detail standards such as IEC 61969-2-1 Ed 1 and IEC 61969-
2-2 Ed 1 were issued to guide users to preferred and available solutions.

However, development showed that this intend (created with user’s participation) was not
satisfying the user’s expectations.

Conseqpienily, the defail standards TEC 61969-2-T Ed T and [EC 61969-Z-Z Ed, 1] will be
withdrayvn when IEC 61969-2 Ed 2 is issued. The IEC 61969-2 Ed 2 ¢ dinationydimlensions
are based on IEC 60917-1. The definition outdoor cases and outd cabinets. are |[merged
into the|definition outdoor enclosures.

The tex{ of this standard is based on the following documents:

FDIS RW@QQ\
48D/488/FDIS / 48[?#4?8/R\Q >
\

Full infgrmation on the voting for the
voting indicated in the above table.

This publication has been drafted in accor

A list of all parts of IEC 6 ectronic

equipmént — Outdoor grglost

The committee
the stability date\irdi

related {o the specj

ed until
he data

* recopnfirmed

* with
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INTRODUCTION

This standard is intended as a generic guide for the development of further standards. The
products covered are empty enclosures to be equipped with application-specific solutions to
be used at non-weather protected locations above ground. This standard is followed by a co-
ordination dimension standard (IEC 61969-2 Ed 2) and an environmental requirements and
tests, safety aspect standard (IEC 61969-3 Ed 2).

@%
8
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MECHANICAL STRUCTURES FOR ELECTRONIC EQUIPMENT -
OUTDOOR ENCLOSURES -

Part 1: Design guidelines

Scope

wide field of mechanical, electromechanical and electronic /equi
on where a modular design is used. The objective of this st i

h Figure 1.

<

< Subracks according to
. IEC 60917-2-2 or IEC 60297-3-101

~
'~N . .
\ \ ‘ '~ Miscellaneous devices,
~ for example batteries,
fans, etc.

mpartmentfer cabling, power
IEC 2556/11

This part of IEC 61969 contains design guidelines for outdoor enclosures _and is applicable
over a
installat|
overview of specifications for enclosures focused on requirements fg

and its
vide an
ions for

stationary use at non-weather protected locations. These encl red to
contain|any equipment and provide protection for the outdoor_i against
unwanted environmental impacts. The installed equipment < ited to,
subracks according to IEC 60917-2-2 or IEC 60297-3-101" i door“enclgsure is

Figure 1 — Typical outdoor enclosure
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2 Normative references

The following referenced documents are indispensable for the application 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 60050-581, International Electrotechnical Vocabulary (IEV) — Part 581: Electromechanical
components and mechanical structures for electronic equipment

IEC 60068 (all parts), Environmental testing

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W ahd| vertical
flame tegst methods

IEC 60950 (all parts), Information technology equipment — Safet

IEC 60297-3-101, Dimensions of mechanical structures o series —
Part 3: Bubracks and associated plug-in units

IEC 60417, Graphical symbols for use on equipmen

IEC 609

IEC 607

IEC 60825-1, Safety of lasge C o nts

IEC 60917 (all parts) : : development of mechanical structyres for
electronic equipment p ;

IEC 61010-1, Sa;y : rol, and
laboratdry use — Pz

IEC 611 electric shock — Common aspects for installation and
equipme

IEC 61439 w-voltage/switchgear and controlgear assemblies — Part 5: Assemblies for
power distributiQ public networks

IEC 6198724, Mechanical structures for electronic equipment —Tests for |IEC 60917 and

IEC 60297 — Part 1: Climatic, mechanical tests and safety aspects for cabinets, racks,
subracks and chassis

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

IEC 61587-3, Mechanical structures for electronic equipment — Tests for IEC 60917 and
60297 — Part 3: Electromagnetic shielding performance tests for cabinets, racks and subracks

IEC 61969 (all parts) Mechanical structures for electronic equipment — Outdoor enclosures
IEC 62194, Methods of evaluating the thermal performance of enclosures

IEC 62262, Degrees of protection provided by enclosures for electrical equipment against
mechanical impacts (IK code)
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IEC 62305-4, Protection against lightning — Part 4: Electrical and electronic systems within
structures

ISO 3864, Graphical symbols — Safety colours and safety signs

ETS 300019-1-4, Equipment Engineering (EE); Environmental conditions and environmental
test for telecommunications equipment — Part 1-4: Classification of environmental conditions
Stationary use at non-weatherprotected locations

+ A1:1997

ETS 300194-2-4, Equipment Engineering (EE); Environmental conditions and environmental
tests for telecommunications equipment — Part 2-4: Specification of envjronmental tests
Stationgry use at non-weatherprotected locations
+ A1:19p7

ETS 300753, Equipment Engineering (EE); Acoustic noise e 16demmurlications

equipment

ISO 7719, Acoustics — Measurement of airborne noise e
telecommunications equipment

technolpgy and

ISO 1518-1, Paints and varnishes — Determinati bnstant-

loading Imethod

3 Terms and definitions

For the [purposes of this docum y and in
the IEC|60917 series, as i

31

outdoof enclos

enclosufe exposed Ag rotected
locations, for the <{p onic equipment installed inside against |outdoor

NOTE A S plicable for a wide field of equipment, e.g.: communication | systems,
industrialfsi ¢ he typjeal installation locations are shown in Figure 2.

G

Wall mounted or on top of a building Pole mounted Free standing on the ground

IEC 2557/11

Figure 2 — Locations of outdoor enclosures
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3.2
heat transfer rate k

factor measured W/mZ2K as the rate of heat transfer

NOTE Detailed calculations for the determination of the enclosure design dependent heat management properties

are described in IEC 62194,

4 Dimensions

The dimensions of outdoor enclosures consist of coordination dimensions as given in

IEC 61969-2 Ed.2.0. The coordination dimensions provide the

stipulation of possible enclosure internal and external dimensions.

range and systematic

5 Enyironmental requirements and tests, safety aspects

5.1 Cllassification of environmental conditions

The clgssification of
IEC 60721-3-2,
IEC 60068.

The selgction of relevant reqwrements as |nd|

The purpose of this standard is to a
ease product selection for the sourcin
see |[EC 61969-3.

details

environmental

conditions is based

conditions

ined in
parts of

with the

and to
brs. For

Test specification

Temperature

ETS-300019-2-4 or IEC 61587-1

<>

Humidity

ETS-300019-2-4 or IEC 61587-1

Atmosphegric pressure

ETS-300019-2-4

Corrosivg gases /\ E\I\§-3b@19-1— ETS-300019-2-4 or IEC 61587-1
Corrosiva liquids \ [ ETS3Q00%r9:1-4 ETS-300019-2-4

Solar res|stan

ET5.300049-1-4

ETS-300019-2-4

Biologicai/res@téqce N \

BTS-300019-1-4

ETS-300019-2-4

Protection
and birds

\E§-3ooo1 9-1-4

ETS-300019-2-4

Protection againsﬁhse\ct9
and termites

ETS-300019-1-4

ETS-300019-2-4

Weather fesistance

Climatic conditions

Additional IEC 60529 for tightness

Thermal management

Requirements may be
application specific

For thermal enclosure properties see IEC 62194

Acoustical noise
suppression

ETS-300753

ISO 7779

Paint

(colour, gloss, adhesion,
flex,

scratch, etc.)

May be part of the users
specification

For extreme conditions anti-
graffiti may be required

Paints and varnishes -
Scratch test

ISO 1518-1, etc.

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
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Requirement

Test specification

Earth bonding

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

IEC 61140

Using IEC 60950 and IEC 61439-5
for equipped enclosure

IEC 61010-1/IEC 60825-1

Lightning strike

To be observed in the total “Earth
bonding” concept

IEC 62305-4

Mechanical :nfnfy

IK-Caode arrnrding to lEC 682262

Eor fn:fmn ImﬂﬂRR 2-7

Vandalismn Requirements shall be part of the Tests maynhe part of\the vgndor
vendor specification specificdtio
Warning |abels General warning, caution, risk of

danger

Caution, risk of life

Caution, risk of electric shock
Caution, hot surface

Security,|vandalism protection

devices against una
access

st‘ S may be part of the uder

Qe\ icatigns

Flammabiflity

Materi Ipro ert ma be
specifie

60695 11-10

5.2 Static load

The static load capamty ef| iti

transpo
the maximum static load

enclosufres insta
which need spe
may be jout of the e
for the s
53 D
Dynamig

and in 1
the maxi

intended
reasons
. Putdoor
controls
closures

tallation
uipment
ication of

5.4 Seismic performance

In case of geographically defined earthquake zones a standard enclosure may be tested with
internal 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.

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-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.
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7 Thermal management and acoustic noise suppression

The thermal management is the key for the survival of electronic equipment in general but
especially if exposed to the outdoor environment. The heat transfer rate k is important for
designing the outdoor enclosure because the value affects the temperature difference between inside
and outside of the enclosure. As a prime measure the design concept shall be considered for the
insulation against heat and cold from the outside environment. Next would be the measure for
the heat dissipation from the inside out and, as a precaution against low external temperature
requiring internal heating. Depending on the climate conditions and the heat generated inside
the enclosure the thermal management may be resolved by passive cooling only. In case of
exceeding temperature limits the enclosure may be fitted with active cooling devices, such as
filter fans, air to air heat exchangers or air conditioners. For selection of the suitable active
COOIing "-'i"'-v'i"-”ii' COUS acto ;'-”i;' O Te—€r f
local ngise level limits should be carefully considered (regulatory requi
urban afeas). For the method of enclosure thermal performance evalya

g a a a o e
4N

&
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

STRUCTURES MECANIQUES POUR EQUIPEMENT ELECTRONIQUE -
ENVELOPPES DE PLEIN AIR -

Partie 1: Lignes directrices pour la conception

AVANT-PROPOS

1) La Cpmmission Eleciroiechnique TIniernaiionale (CEI) est une organisation mopidialeNxde norinalisation
compg@sée de l'ensemble des comités électrotechniques nationaux (Comités natio w|La CEIl a
pour { dans les
domai 5 Normes
intern }lbles au
public iée a des
comitg iciper. Les
organfsations internationales, gouvernementales et non gouvernementales iai 8 articipent
égalef i .\l on (1SO),
selon

2) Les d4 a mesure
du pop de la CEI
intére

3) Les Ppblications de la CEl se présentent sav & i i i t agréées
commeg telles par les Comités nationaux d . 3 i in que la CEI
s'assy N ponsable
de I'é

4) Dans ! 'uni ité i i , Wité atlonaux de la CEIl s'engagent, dans toute la
mesu F i blications
nationales et reglonales To erg blications
nationjales ou régionales co A i jgué

5) La C é pendants
fournisent des servic Syaliati i i , : grques de
confomité de la &EI. s ! i e smes de
certifi >

6) Tous | tion.

7) Aucun iliaires ou
mand 4 Comités
nation out autre
domm ¢ 5 les frais
de jusdtic Spe s déce icati 'utilisati icati CEl ou de
toute icati 3

8) L'atte blications
référe

9) L’atte > vent faire
I'objet| de.droits de brevet. La CEl ne saurait étre tenue pour responsable de ne pas avoir identifié de fels droits
de brdvets et de ne pas avoir signalé leur existence

La Norme internationale CEI 61969-1 a été établie par le sous-comité 48D: Structures
mécaniques pour équipement électronique, du comité 48 de Ila CEI: Composants
électromécaniques et structures mécaniques pour équipements électroniques.

Cette deuxiéme édition annule et remplace la premiére édition, parue en 1999, dont elle
constitue une révision technique.

Les principaux changements techniques par rapport a I'édition précédente sont les suivants:

a) Ajout de lignes directrices pour la conception de la gestion thermique et la suppression du
bruit , puisque la gestion thermique/bruit sont souvent considérés comme correspondant a
une exigence fondamentale d’'une enveloppe de plein air vide. Si les composantes de la
gestion thermique sont incluses dans la définition, I'impact environnemental peut devenir
de la responsabilité du fournisseur de I'enveloppe de plein air vide. Par conséquent, les
limites acoustiques doivent étre observées.
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Généralement, 'utilisateur de I’enveloppe de plein air vide suit les exigences acoustiques
réglementaires locales (puissance sonore et/ou pression sonore). Les mesures
acoustiques peuvent étre réalisées sur I'enveloppe de plein air vide équipée des
composantes de gestion thermique uniquement ou, si cela est convenu entre le
fournisseur et l'utilisateur a I'étape finale de I'installation spécifique a I'application.

A T'origine, I'Ed 1 était prévue pour créer un marché pour les enveloppes de plein air vide
que proposaient de nombreux vendeurs. Des normes particulieres telles que la
CEI 61969-2-1 Ed 1 et la CEl 61969-2-2 Ed 1 devaient orienter les utilisateurs vers des
solutions préférentielles et disponibles sur le marché.

Toutefois, le développement a montré que cet objectif (élaboré avec la participation de
I'utilisateur) n’a pas répondu aux attentes de I'utilisateur.

En congeéquence, les normes particuliéres CEl 61969-2-1 Ed 1 et CEI I seront
supprimiées au moment ou sera publiee la CEl 61969-2 Ed 2. Les di dination
faisant |'objet de la CEl 61969-2 Ed 2 sont fondées sur la CEl '>on des
coffrets|de plein air et celle des armoires de plein air ont fusi eu a la
définition des enveloppes de plein air.
Le textd de cette norme est issu des documents suivants:
FDIS . Q?apéoa de v}g
48D/488/FDIS,_ |\ ¥8DjasgiRyD
S

Le rappprt de vote indiqué dans le table i-dessus nM information sur le vote ayant
abouti & I'approbation de cette norme.
Cette puiblication a été rédigé /CEI, Partie 2
Une lisfe de toutes | ¢ e Ia i | 61969, présentées sous le titre [général

consultée sur le site

Structurnes méc [pemenk élextronique — Enveloppes de plein air, pgput étre

Le comi
stabilité| i
relative$ &

cette publication ne sera pas modifié avant la|date de
la CEIl sous "http://webstore.iec.ch" dans les données
ée. A cette date, la publication sera

remplacée\par uneyédition révisée, ou

amenhdée.
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INTRODUCTION

La présente norme est destinée a servir de guide générique pour I'élaboration d’autres
normes. Les solutions concernées correspondent a des enveloppes vides en vue d’étre
équipées a l'aide de solutions spécifiques a l'application devant étre utilisées dans des
emplacements exposés aux intempéries au-dessus du sol. Cette norme est suivie d’'une
norme relative aux dimensions de coordination (CElI 61969-2 Ed 2) et d’'une norme relative
aux exigences et essais environnementaux et aux aspects de la sécurité (CEl 61969-3 Ed 2).

@%
8
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STRUCTURES MECANIQUES POUR EQUIPEMENT ELECTRONIQUE -
ENVELOPPES DE PLEIN AIR -

Partie 1: Lignes directrices pour la conception

1 Domaine d'application

La présente partie de la CEI 61969 fournit des lignes directrices pour la conception des
enveloppes de plein air et s’applique a un vaste domaine d'equipement meég¢anique,

électromécanique et électronique et a leur installation en configuratio irex Lg but de
cette ngrme est de fournir un ensemble de spécifications pour les en ialement
pour ce|qui concerne les contraintes propres aux applications de pigin\aix po iisation
a posteffixe dans les lieux exposés aux intempéries. Ces envelgppes\so des/tontenir
des équipements et protéger les installations situées e i effets
environfementaux indésirables. L’équipement installé pe [imitatif,
corresp r-3-101.
Une en

Bacs a cartes selon la

/\Q CEI 60917-2-2 ou CEI 60297-3-10

\ — .
S A |
N
4’ N
§ \'\, Equipements divers, par
~ exemple, batteries,
Conppartiment pour, par exemple, ventilations, etc.

cablpge, alimentations, batteries, etc.

/N7

TEC  2550/11

Figure 1 — Enveloppe de plein air typique
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2 Reéférences normatives

Les documents de référence suivants sont indispensables pour l'application du présent
document. Pour les références datées, seule I'édition citée s'applique. Pour les références
non datées, la derniére édition du document de référence s'applique (y compris les éventuels
amendements).

CEI 60050-581, Vocabulaire Electrotechnique International (VEI) — Partie 5681: Composants
électromécaniques et structures mécaniques pour équipements électroniques.

CEI 60068 (toutes les parties), Essais d’environnement

CEI 60417, Symboles graphiques utilisables sur le matériel
CEIl 60929, Degrés de protection procurés par les enveloppes (Codé

CEI 609
Méthod

essai —

CEIl 607

CEIl 608 riels et
exigenc

CEIl 609 ructures
mécaniq

CEI 60950 (toutes les parties)

CEI 61010-1, Régjes d bn et de
laboratdire — Pa '

CEIl 61140, Protecti tions et

aux matériels

CEl 614
de distr

reillage a basse tension — Partie 5: Ensembles pour yéseaux

CEIl 615 es mécaniques pour équipement électronique — Essais pour la
CEI 60917, et) la BE}60297 — Partie 1: Essais climatiques, mécaniques et aspecis de la
sécurité|dés’baies, bétis, bacs a cartes et chassis

CEI 61587-2, Structures mécaniques pour équipement électronique — Essais pour la
CEI 60917 et la CEI 60297 — Partie 2: Essais sismiques pour baies et bétis (disponible en
anglais seulement)

CEI 61587-3, Structures mécaniques pour équipement électronique — Essais pour la
CEI 60917 et la CEl 60297 — Partie 3: Essais de performance du blindage électromagnétique
pour les baies, les batis et les bacs a cartes

CEI 61969 (toutes les parties), Structures mécaniques pour équipement électronique -
Enveloppes de plein air

CEI 62194, Méthodes d'évaluation de la performance thermique des enveloppes

CEIl 62262, Degrés de protection procurés par les enveloppes de matériels électriques contre
les impacts mécaniques externes (Code IK)
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CEIl 62305-4, Protection contre la foudre — Partie 4: Systemes électriques et électroniques
dans les structures (disponible en anglais seulement)

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

ISO 3864, Symboles graphiques — Couleurs et signaux de sécurité

ISO 7779 Acoustique — Mesurage du bruit aérien émis par les équipements liés aux
technologies de l'information et aux télécommunications

ETS 30’\{\40 1. 4 FEaouinmant Enainoarinag (EE): Covgronmanfal
S B e e — = R SR A — A LR AR A AN = —y e — R R AR R A s

test for felecommunications equipment — Part 1-4:
+ A1:19p7

mental

ETS 30D0194-2-4, Equipment Engineering (EE); Environmental
tests fgr telecommunications equipment — Part 2-4: Specifd
Stationgry use at non-weatherprotected locations
+ A1:19p7

ETS 300753, Equipment Engineering (EE); Acous, ications
equipment

3 Termes et définitions

Pour leg besoins du présent document, leg-ter 60050-
581 et dans la série CEIl 6097, ainsi que | iV

3.1

enveloppe de plein air

enveloppe expos ans les
lieux exposés aux nement
extériedur des appare

NOTE U systémes
de comm Hues sont

illustrés 3

A A

Montage mural ou en haut d’un batiment Sur poteau Debout sur le sol

IEC 2557/11

Figure 2 — Emplacements des enveloppes de plein air
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