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SPECIAL NOTE
This American National Standard (ANS) is a national voluntary consensus Standard developed under the auspices of ASHRAE. Consensus is defined
by the American National Standards Institute (ANSI), of which ASHRAE is a member and which has approved this Standard as an ANS, as
“substantial agreement reached by directly and materially affected interest categories. This signifies the concurrence of more than a simple majority,
but not necessarily unanimity. Consensus requires that all views and objections be considered, and that an effort be made toward their resolution.”
Compliance with this Standard is voluntary until and unless a legal jurisdiction makes compliance mandatory through legislation.
ASHRAE obtains consensus through participation of its national and international members, associated societies, and public review.
ASHRAE Standards are prepared by a Project Committee appointed specifically for the purpose of writing the Standard. The Project
Committee Chair and Vice-Chair must be members of ASHRAE; while other committee members may or may not be ASHRAE members, all
must be technically qualified in the subject area of the Standard. Every effort is made to balance the concerned interests on all Project Committees.
The Senior Manager of Standards of ASHRAE should be contacted for
a. interpretation of the contents of this Standard,
b. participation in the next review of the Standard,
c. offering constructive criticism for improving the Standard, or
d. permission to reprint portions of the Standard.

DISCLAIMER
ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in light of available information and accepted
industry practices. However, ASHRAE does not guarantee, certify, or assure the safety or performance of any products, components, or systems
tested, installed, or operated in accordance with ASHRAE’s Standards or Guidelines or that any tests conducted under its Standards or Guidelines
will be nonhazardous or free from risk.
ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS
ASHRAE Standards and Guidelines are established to assist industry and the public by offering a uniform method of testing for rating purposes, by
suggesting safe practices in designing and installing equipment, by providing proper definitions of this equipment, and by providing other information
that may serve to guide the industry. The creation of ASHRAE Standards and Guidelines is determined by the need for them, and conformance
to them is completely voluntary.
In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim shall be made, either stated or implied,
that the product has been approved by ASHRAE.

Per international copyright law, additional reproduction, distribution, or transmission in either
This is a preview©ofASHRAE.
"ANSI/ASHRAE
90.4-201...". Click here to purchase the full version from the ANSI store.
print or digital form is not permitted without ASHRAE's prior written permission.

CONTENTS
ANSI/ASHRAE Standard 90.4-2019
Energy Standard for Data Centers
SECTION

PAGE

Foreword ..................................................................................................................................................................... 2
1 Purpose............................................................................................................................................................. 2
2 Scope ................................................................................................................................................................ 2
3 Definitions ......................................................................................................................................................... 3
4 Administration and Enforcement ....................................................................................................................... 7
5 Building Envelope ........................................................................................................................................... 10
6 Heating, Ventilating, and Air Conditioning....................................................................................................... 10
7 Service Water Heating .................................................................................................................................... 15
8 Power .............................................................................................................................................................. 15
9 Lighting............................................................................................................................................................ 19
10 Other Equipment ............................................................................................................................................. 19
11 Alternative Compliance Method ...................................................................................................................... 19
12 Normative References..................................................................................................................................... 21
Informative Appendix A: Informative References .................................................................................................. 22
Informative Appendix B: Sample Submittal Forms................................................................................................ 27
Informative Appendix C: Tools for Illustrating Compliance.................................................................................... 33
Informative Appendix D: Additional Guidance on Telephone Exchanges ............................................................. 48
Informative Appendix E: Addenda Description Information................................................................................... 49
Annex 1: Reference Standard Reproduction Annex—ASHRAE/IES Standard 90.1............................................. 50

© 2019 ASHRAE
1791 Tullie Circle NE · Atlanta, GA 30329 · www.ashrae.org · All rights reserved.
ASHRAE is a registered trademark of the American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
ANSI is a registered trademark of the American National Standards Institute.

Per international copyright law, additional reproduction, distribution, or transmission in either
This is a preview©ofASHRAE.
"ANSI/ASHRAE
90.4-201...". Click here to purchase the full version from the ANSI store.
print or digital form is not permitted without ASHRAE's prior written permission.

(This foreword is not part of this standard. It is merely informative and does not contain
requirements necessary for conformance to the standard. It has not been processed
according to the ANSI requirements for a standard and may contain material that has
not been subject to public review or a consensus process. Unresolved objectors on informative material are not offered the right to appeal at ASHRAE or ANSI.)
FOREWORD
ASHRAE Standard 90.4 was initiated to promote energy efficient design of data centers, a rapidly expanding and energy-intensive category among buildings in the United States and worldwide. Since 2013, Standard 90.4 has been in a continuous state of development as a codeintended companion to ASHRAE/IES Standard 90.1. It requires compliance with Standard 90.1
for the building envelope, service water heating, lighting, and other equipment. Designers
seeking to comply with Standard 90.4 must satisfy the appropriate compliance path corresponding to their data center project, as determined in Section 4 of the standard. Compliance is based
on mechanical load component (MLC) and electrical loss component (ELC) values in comparison to maximum values allowed per the design conditions. For optimal utility, maximum values
for MLC vary by indicated climate zone.
Informative Appendix E contains a summary of addenda to the 2016 edition of Standard
90.4 that have been incorporated into the 2019 edition. Key changes include the following:
a. In Section 6, the maximum MLC values required for compliance have been lowered. The
revised MLC values are conservative and can be achieved with or without the use of an airside economizer and in keeping with ASHRAE TC 9.9 recommended thermal guidelines.
Also, the design MLC compliance path has been removed from Section 6 in favor of a more
accurate maximum annualized MLC calculation.
b. In Section 8, the maximum ELC values for the UPS segment required for compliance have
been lowered (also reducing the maximum allowable overall ELC). This step has been
taken to recognize improvements in the efficiency of core electrical distribution equipment,
particularly in the performance of the UPS module, that have occurred in the years following the initial publication of Standard 90.4.
In addition, throughout the document, sections were renumbered and some text changes
were made to maximize consistency with Standard 90.1.
Standard 90.4 follows ASHRAE’s continuous maintenance process, which allows changes
to the standard to be made on a continuous basis through addenda to the existing standard.
This process allows for frequent modifications to the standard to keep pace with rapidly changing technologies in the industry. In addition, the chairs of the committees responsible for both
Standard 90.1 and Standard 90.4 meet with members of the ASHRAE Standards Committee to
address any conflicts in scope between the two standards. It is the hope of the committee that
knowledgeable people within the data center industry will continue to offer their talents in
order to sustain and improve the quality and accuracy of the standard moving forward.
1. PURPOSE
The purpose of this standard is to establish the minimum energy efficiency requirements of
data centers for
a. design, construction, and a plan for operation and maintenance; and
b. use of on-site or off-site renewable energy resources.
2. SCOPE
2.1 This standard applies to
a. new data centers, or portions thereof, and their systems;
b. new additions to data centers, or portions thereof, and their systems; and
c. modifications to systems and equipment in existing data centers or portions thereof.
2.2 The provisions of this standard do not apply to
a. telephone exchanges,
b. essential facilities, and
c. information technology equipment (ITE).
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