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Recommendation ITU-T L.1327

Guidelines on the selection of cooling technologies for
data centres in multiple scenarios

Summary

Recommendation ITU-T L.1327 describes a universal data centre cooling technology selection method
at its current industry development stage by matching detailed analysis of such technology and typical
application scenarios.

1) Industry mainstream data centre cooling system solutions are categorized and summarized,
and their technical principles, characteristics and routes analysed in detail to provide a basis
for technology selection.

2) The complete cooling system is then divided into a number of processing components, and
key factors affecting their performance are identified by analysing their technical principles.
3) Common data centre application scenarios are then classified from different dimensions,

excluding those that have little or no impact on cooling, to identify appropriate scenarios for
the performance of each processing component in a cooling system.

4) Single dimensional application scenarios are integrated into those that are multi-dimensional
in line with the actual situation. Corresponding cooling system processing components are
then integrated into a complete cooling programme to finalize technology selection for a data
centre project.

Current data centre cooling technology presents complex, diverse and fast update characteristics.
There are many factors affecting actual application of cooling technology and data centres are usually
faced with multi-dimensional and complex scenarios. A selection method for an appropriate cooling
technology in different application scenarios has become key to the safe energy-saving operation of a

data centre.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, and information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1ISO and IEC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other
obligatory language such as "must™ and the negative equivalents are used to express requirements. The use of
such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve
the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents/software copyrights, which may be required to implement this Recommendation.
However, implementers are cautioned that this may not represent the latest information and are therefore
strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at
http://www.itu.int/ITU-T/ipr/.

© ITU 2024

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.
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Introduction

To support continuous development of artificial intelligence (Al), big data, cloud computing and other
new applications, data centres in various regions of the world are increasing in scale, with a variety
of construction forms and a rapid increase in power consumption. As a key component of data centre
infrastructure, the cooling system has become a focus of attention in the industry due to its ability to
meet the ever-increasing power density demand and huge energy-saving potential. This
Recommendation introduces a methodology for selecting cooling technologies for data centres.

1) Current common data centre hardware mainly includes cooling systems of the following
types: water; direct expansion; evaporative; and liquid. Water-cooling systems mainly
include chilled water systems that are water or air cooled (mainly used in cold regions). Direct
expansion cooling systems include refrigerant pump air conditioning of the following types:
split; multi-connected; or integrated. Evaporative cooling systems include indirect
evaporative cooling air-handling units. Liquid cooling systems include the following types:
cold plate, immersion or spray.

2) The main components of a data centre cooling system employ processes including: indoor
heat exchange; outdoor heat dissipation; coolant (refrigerant, water, etc.) transmission and
distribution; and refrigeration.

3) The application scenarios affecting the selection of cooling technology for data centres
mainly include local climate, construction form and business scenarios, which respectively
affect the technical selection of refrigeration type, external heat dissipation, coolant
transmission and distribution, and internal heat exchange of the cooling system.

4) Comprehensive multi-dimensional scenarios and cooling technologies of data centres are
matched, and suggestions made for cooling technology selection under actual application
scenarios.

Based on the preceding discussion, it is necessary to formulate and study cooling technology selection
guidelines for data centres under multiple scenarios.
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