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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 6: Air recirculation and bypass of indoor cabinets

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co. ~orising
all national electrotechnical committees (IEC National Committees). The object of IEC is to pron >t= 1, ternaiional
co-operation on all questions concerning standardization in the electrical and electronic fields. 1 > this cnd and
in addition to other activities, IEC publishes International Standards, Technical Specifications. Techn.~al Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Pu. lication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested i.».the subject dealt with
may participate in this preparatory work. International, governmental and non-governme. *al ory. nizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Irterna ‘onal Organization for
Standardization (ISO) in accordance with conditions determined by agreement betwee > the two organizations.

The formal decisions or agreements of IEC on technical matters express, as ne rly a; possible, an international
consensus of opinion on the relevant subjects since each technical committe. lias representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international u"2 aid are accepted by IEC National
Committees in that sense. While all reasonable efforts are made .0 ensu.e that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for. thc wey in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nation~!=Co. mittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natic hal ad regional publications. Any divergence between
any IEC Publication and the corresponding national or regic ~2! 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 ‘o IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification hcd 2s.

All users should ensure that they have the ia.2st ¢ dition of this publication.

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

Attention is drawn to the No. mutiv2 references cited in this publication. Use of the referenced publications is
indispensable for the correct apn!Cation of this publication.

Attention is drawn to t*.. nos  ibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not* e he d responsible for identifying any or all such patent rights.

International Siandard 'EC 62610-6 has been prepared by subcommittee 48D: Mechanical
structures foi electrical and electronic equipment, of IEC technical committee 48: Electrical
connectors ona mechanical structures for electrical and electronic equipment.

The {oxt »f this International Standard is based on the following documents:

CbhV Report on voting
48D/700/CDV 48D/715/RVC

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.
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A list of all parts in the IEC 62610 series, published under the general titte 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.

The committee has decided that the contents of this document will remain unchanged until 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 reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.
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INTRODUCTION

The signal speed and component density of electrical and electronic equipment in the ICT field
and the FA field, such as high performance servers, communications equipment, and electronic
control equipment have been steadily increasing. As a result, the heat generation density of the
integrated circuits, the power consumption of the equipment, and therefore the cooling task has
also been increasing. In a computer room common in the ICT field, where many cabinets for
mounting subrack and/or chassis-based equipment are installed and high availability is required,
it is necessary to pay attention so that the equipment does not experience high temperature
problems.

To prevent high temperature problems with the electronic equipment, it is important that tr.> air
conditioning installed in a computer room effectively contributes to the cooling of the c¢abiiat
for mounting subrack and/or chassis-based equipment. Indicators relating to airflow cuci. as
recirculation and bypass, are used to judge the effectiveness of the air conditicnir.x syotem.
Recirculation is the ratio at which the cabinets in the computer room suck in their'cwn ciihaust
air, which affects the thermal problems of the equipment as it raises the intake air ten perature.
Bypass is the ratio at which the cooled supply air does not pass through the cabinets in the
computer room, and affects the energy efficiency as it increases the air cenaiiaaing energy. If
these ratios, especially the recirculation ratio, are kept low, the airflow . of \he computer room
can be regarded as effectively cooling the cabinets. Conversely, .if 2i= recirculation or bypass
occurs, the temperature of subracks and/or chassis-based equip ien. in the cabinet rises.
Therefore it is necessary to provide similar indices to measure the eficciiveness of the cooling
airflow for the equipment in the cabinet.

The existing standard for forced air cooling, IEC 6261C-2, ‘ntr¢duces a method for determining
the ideal airflow for a forced air cooled cabinet aszen.hleu with associated subrack and/or
chassis-based equipment. The standard also definus yualitative guidelines for avoiding
recirculation in such cabinets and a server(comauter) room. However, concrete numerical
values and the evaluation method of the recirculatic.>iave not been defined. It was impossible
to judge in advance whether the cabinet for mounting subrack and/or chassis-based equipment
satisfies the environmental conditions, or wheher the empty cabinet has sufficient cooling when
subrack and/or chassis-based equipmert are :aounted.

This document defines a method fo. e«sily measuring the recirculation ratio (RC) and the
bypass ratio (BP) of the airflow ir. a cabinet and provides performance levels of recirculation on
effectiveness of the cooling a.:flov in such cabinets. This can be regarded as the degree of
conformity with respect tc b_haviour of the airflow in the cabinet in the computer room.
Alternatively, even for an ¢ ‘tdror cabinet including a heat exchanger and an air conditioner,
this method can be ei’actively utilized as an index for knowing the degree of airflow
appropriately contrit'utii 9 10 cooling the internal space in which the equipment is mounted.

The purpose ¢/ \his docament is to provide:
e for the vquipment integrator and development designer of the cabinet the criteria for
efficiently and correctly determining the specification, and

o fortte supplier of the cabinet the measuring and classifying method for the airflow
recirct lation rate of the subrack and/or chassis-based equipment installed in the cabinet.

7his document is addressed to the mechanical structures in accordance with IEC 60297 and
IEC 60917 series.
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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 6: Air recirculation and bypass of indoor cabinets

1 Scope

This part of IEC 62610 which deals with thermal management for cabinets in accordanc> w.th
IEC 60297 and IEC 60917 series, provides compatible measurement methods of recirculaiion
ratio and bypass ratio which are indicators for defining quality of airflow in the forczd cir cuoling
that can be commonly applied to indoor cabinets for mounting subrack and/or chicssic nased
equipment.

NOTE 1 Both recirculation and bypass represent leakage airflows, i.e. detrimental phenc.nena .. terms of cooling
efficiency; their measurement is obviously aimed at their mitigation.

This document contains the following:

a) the definition of recirculation and bypass flow rates in tha ccoling of the cabinet,
b) the levels of the recirculation ratio RC,

c) the definition of the formula for the recirculation ratio RC, of ‘orced air cooling subrack and/or
chassis-based equipment installed in the cabinet,

d) the definition formula of recirculation ratio RC, and bypass rate BP, of the entire cabinet,

e) the requirements of the measuring method of each temperature necessary for calculating
the recirculation ratio RC,, RC, and bypacs ratio BP,.

NOTE 2 This document includes the definitior o: masuring bypass ratio, but excludes the definition of levels of
bypass ratio.

The drawings used are not inteniec to indicate product design. They are only for explanatory
indications for defining forced«~ir c:ooling airflows.

The recirculation and bviuas: rmeasurement methods dealt with in this document are assumed
to be applied to a cabine. installed indoors. The cooling air inlet is at the front or the bottom of
the cabinet and the hected air is exhausted to the rear or the top. These methods are also
applicable to a cabii.~t'that is installed outdoors and has a cooling device such as a heat
exchanger or #:.air conditioner on the front or the back (see Annex C).

The recircula‘iorn ratio of a subrack or a cabinet is defined for each individual subrack or chassis-
based e quipment mounted in the cabinet or for the entire cabinet. The bypass ratio of a cabinet
istderine! for the entire cabinet.

2 Jormative 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 60297-3-100, Mechanical structures for electronic equipment — Dimensions of mechanical
structures of the 482,6 mm (19 in) series — Part 3-100: Basic dimensions of front panels,
subracks, chassis, racks and cabinets
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