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European foreword

The text of document 48D/591/CDV, future edition 1 of IEC 62610-5, prepared by
SC 48D “Mechanical structures for electrical and electronic equipment” of IEC/TC 48 “Electrical
connectors and mechanical structures for electrical and electronic equipment" was submitted to the
IEC-CENELEC parallel vote and approved by CENELEC as EN 62610-5:2016.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2017-02-25
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2019-05-25
standards conflicting with the
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 62610-5:2016 was approved by CENELEC as a European
Standard without any medification:
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1)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STRUCTURES FOR ELECTRICAL
AND ELECTRONIC EQUIPMENT -
THERMAL MANAGEMENT FOR CABINETS IN
ACCORDANCE WITH IEC 60297 AND IEC 60917 SERIES -

Part 5: Cooling performance evaluation for indoor cabinets

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or,agreements of IEC on technical matters_express, as nearly as possible, an international
consensus of opinion on the televant subjects |since<each technical committee has representation from all
interested IEC National Committees.

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

In order to promotellinternational-Uniformity,OHEC!INational Committées” (ndertake’to apply IEC Publications
transparently to the maximum extent{(possible) in;stheircnational VJand regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62610-5 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.

The text of this standard is based on the following documents:

CDV Report on voting
48D/591/CDV 48D/604/RVC

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62610 series, published under the general title Mechanical
structures for electrical and electronic equipment — Thermal management for cabinets in
accordance with IEC 60297 and IEC 60917 series, can be found on the IEC website.

Future 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 committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

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

Indoor cabinets containing electronic equipment in subrack(s) and/ or chassis provide cooling
by several different means, depending on the heat load of the equipment in the cabinet. In
most cases air convection is used for cooling. The cabinets can be sealed or non-sealed, and
may be equipped with fans for forced air cooling or rely on natural convention cooling without
fans. In addition the subrack(s) or chassis may contain their own fans or rely on natural
convention. Air convection systems are used to cool low to medium heat load applications.
Indoor cabinets containing subrack(s) and/ or chassis assembled with high heat load
electronic equipment typically are cooled by air to air heat exchangers or water supplied heat
exchangers, and are not considered in this standard.

Sealed cabinets are used for systems operated in an industrial atmosphere, to protect the
equipment against harsh environments, such as dust or water (IP), or provisions for EMC or
acoustic noise. Non-sealed cabinets are used in offices, laboratories or data centres, where
the environment is controlled.

The cooling performance of an electronic cabinet depends on the type of the cabinet, either
sealed or non-sealed, with or without air moving devices, ventilated or re-circulated, and also,
on the heat loads and the additional cooling systems (if any) of the equipment inside the
cabinet.

Therefore, it is difficult to determine properly the cooling capabilities of empty electronic
cabinets for various applications. This standard.introduces a simplified, method for an overall
cooling performance evaluation® for/empty’indoor cabinetsin Yaccordance with IEC 60917 or
IEC 60297 series.

The purpose of this standard is to classify the cooling methods of empty indoor cabinets, to
simplify the thermal hydraulic formulae!for the’evaluation and classification of cabinet cooling
performances, andhtos:iexemplifyc'theccoolingdperformances!-forlrepresentative cabinet sizes
based on IEC 60917 or IEC 602971

This enables the users to select the appropriate cabinet cooling solutions for their applications.
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MECHANICAL STRUCTURES FOR ELECTRICAL
AND ELECTRONIC EQUIPMENT -
THERMAL MANAGEMENT FOR CABINETS IN
ACCORDANCE WITH IEC 60297 AND IEC 60917 SERIES -

Part 5: Cooling performance evaluation for indoor cabinets

1 Scope

This part of IEC 62610 specifies a method for evaluating the cooling capacity mainly for air
convection cooling of empty cabinets in accordance with IEC 60297 and IEC 60917 series.

2 Normative references

Void.

3 Terms and definitions
For the purposes of thisidocument, the followingiterms and definitions/apply.

3.1

ventilation

movement of the air inside a cabinet;/‘causing replacement of the inside air by the cabinet
external ambient air ’

3.2

buoyancy

force of air in the opposite direction of gravity that is produced by the difference in density
due to the temperature differences between the air inside and external to the cabinet

33
natural ventilation
air movement produced by buoyancy

3.4

forced air cooling

forced ventilation

ventilation by air moving devices

3.5
natural convection cooling
cooling by natural air convection and radiation

3.6
air moving device
device creating air movement, e.g. fans, blowers, and other forced air movement equipment

3.7

sealed cabinet, without air moving devices

cabinet not provided with ventilation holes, not equipped with air moving devices, where the
heat is transferred to the external environment by natural convection and radiation from the
external surfaces of the cabinet
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Note 1 to entry: The internal air temperature gradually increases from the bottom to the top of the cabinet.

3.8

sealed cabinet, with air moving devices

cabinet not provided with ventilation holes, equipped with air moving devices for re-circulating
internal air, where the heat is transferred from the surface of the cabinet towards the outside
of the cabinet both by convection (forced inside, natural outside) and by radiation

Note 1 to entry: A sealed cabinet without air moving devices which contains subracks or chassis systems with air
moving devices may be equivalent to a sealed cabinet with air moving devices.

Note 2 to entry: The cooling performance of this type of cabinet is equal to that of "the sealed cabinet, without air
moving devices" because the heat transfer mechanism to the external environment is identical, however the
internal air temperature is equalized.

3.9

non-sealed cabinet, without air moving devices

cabinet where the heat is transferred by natural convection from the provided ventilation holes
and, in addition, the heat is transferred to the external environment by natural convection and
radiation from the external surfaces of the cabinet

Note 1 to entry: The source of the natural ventilation airflow is only by buoyancy of the cabinet internal air, even if
there are some subracks or chassis systems with air moving devices, except if the air moving devices airflow goes
directly outside of the cabinet.

3.10
non-sealed cabinet, with air moving devices
cabinet equipped withlair moving devices andiventilation holes

Note 1 to entry: Two cooling modes, re-circulation' and" forced“ventilation, are utilized for this type of cabinet,
depending on the location of the air moving devices.

3.1 :
air moving devices on the subrack <re-circulation>
cabinet equipped with subracks and/or chassis with air moving devices

Note 1 to entry: The air inside the cabinet is re-circulated by subrack or chassis mounted fans, but is not
ventilated by the fans.

3.12

air moving devices on a cabinet <forced ventilation>

cabinet equipped with air moving devices on the top cover, bottom cover or the rear cover of
the cabinet, it does not matter if the fans are mounted internal or external to the cabinet

Note 1 to entry: The air moving devices force the air to exit the cabinet through ventilation holes. If the cabinet
mounted air moving devices airflow is larger than the combined airflow of the cabinet mounted subrack and/or
chassis systems the temperature rise inside the cabinet may be zero.

Note 2 to entry: |If the cabinet mounted air moving devices airflow is smaller than the combined airflow of the
cabinet mounted subrack and/or chassis systems, this will cause cabinet internal air re-circulation. The maximum
cabinet internal air temperature will be equal to the maximum cabinet mounted subrack and/or chassis system air
exit temperature.

3.13

simplified cooling performance evaluation

method to estimate the heat load of a cabinet based upon the chosen cooling mechanism, the
cabinet internal temperature limit, typical ambient temperature / humidity, and the overall
cabinet size chosen for the application

Note 1 to entry: The criteria definition of conditions for the simplified cooling performance are shown in Clause 5.

Note 2 to entry: It is assumed that the cabinets are used in an standalone application. If cabinets are arranged
side-by-side, placed along a building wall or back to back the cooling performance may be reduced due to loss of
heat transfer surface area.
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