
ANSI/ASHRAE Addendum bw to
ANSI/ASHRAE Standard 135-2016

Approved by ASHRAE and by the American National Standards Institute on August 26, 2019.

This addendum was approved by a Standing Standard Project Committee (SSPC) for which the Standards Committee has
established a documented program for regular publication of addenda or revisions, including procedures for timely, docu-
mented, consensus action on requests for change to any part of the standard. Instructions for how to submit a change can
be found on the ASHRAE® website (https://www.ashrae.org/continuous-maintenance). 

The latest edition of an ASHRAE Standard may be purchased on the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305. E-mail: orders@ashrae.org. Fax: 678-539-
2129. Telephone: 404-636-8400 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For reprint per-
mission, go to www.ashrae.org/permissions.

© 2019 ASHRAE                  ISSN 1041-2336

A Data Communication
Protocol for

Building Automation
and Control Networks



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.

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.

ASHRAE Standing Standard Project Committee 135
Cognizant TC: 1.4, Control Theory and Application

SPLS Liaison: Drury B. Crawley

Michael Osborne*, Chair Bernhard Isler David Ritter*
Coleman L. Brumley, Jr., Vice-Chair Daniel Kollodge David Robin*
Scott Ziegenfus*, Secretary Jake Kopocis* Frank Schubert
Sunil Barot Thomas Kurowski* Matthew Schwartz*
James F. Butler Edward J. Macey-MacLeod* Marcelo Richter da Silva
Salvatore Cataldi* Frank V. Neher Steve Sywak*
Clifford H. Copass Carl Neilson David B. Thompson
Brandon M. DuPrey* H. Michael Newman* Grant N. Wichenko*
David Fisher Duffy O’Craven* Teresa Zotti*
David G. Holmberg* Jonathan Rigsby

* Denotes members of voting status when the document was approved for publication

ASHRAE STANDARDS COMMITTEE 2019–2020

Wayne H. Stoppelmoor, Jr., Chair Susanna S. Hanson Lawrence J. Schoen
Drury B. Crawley, Vice-Chair Rick M. Heiden Steven C. Sill
Els Baert Jonathan Humble Richard T. Swierczyna
Charles S. Barnaby Srinivas Katipamula Christian R. Taber
Niels Bidstrup Essam E. Khalil Russell C. Tharp
Robert B. Burkhead Kwang Woo Kim Adrienne G. Thomle
Thomas E. Cappellin Larry Kouma Michael W. Woodford
Douglas D. Fick Cesar L. Lim Craig P. Wray
Michael W. Gallagher Karl L. Peterman Jaap Hogeling, BOD ExO
Walter T. Grondzik Erick A. Phelps Malcolm D. Knight, CO

Steven C. Ferguson, Senior Manager of Standards

© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution, 
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.



 
 

ANSI/ASHRAE Addendum bw to ANSI/ASHRAE Standard 135-2016 1 
 

[This foreword and the “rationales” on the following pages are not part of this standard. They are merely 
informative and do not contain requirements necessary for conformance to the standard.]  

 
 

FOREWORD 
 
The purpose of this addendum is to present a proposed change for public review. These modifications are the result of change 
proposals made pursuant to the ASHRAE continuous maintenance procedures and of deliberations within Standing Standard 
Project Committee 135. The proposed changes are summarized below. 
 
135-2016bw-1. Add Time Series Data Exchange File Format, p. 3 
 
In the following document, language to be added to existing clauses of ANSI/ASHRAE 135-2016 and Addenda is indicated 
through the use of italics, while deletions are indicated by strikethrough. Where entirely new subclauses are proposed to be 
added, plain type is used throughout. Only this new and deleted text is open to comment at this time. All other material in this 
document is provided for context only and is not open for public review comment except as it relates to the proposed changes.  
 
The use of placeholders like X, Y, Z, X1, X2, N, NN, x, n, ?, etc., should not be interpreted as literal values of the final published 
version. These placeholders will be assigned actual numbers/letters only after final publication approval of the addendum. 
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135-2016bw-1. Add Time Series Data Exchange File Format 
Rationale 
 
There is a need for a simple, universal data exchange file format for the transfer of a time-series data between 
various platforms for operations such as analyzing the energy performance of buildings. 
 
 
[Change Clause 3.3, p.7] 
 
 3.3 Abbreviations and Acronyms Used in this Standard 
 . . . 
 CRC  cyclic redundancy check 
 CSV  comma-separated values, as defined by RFC 4180 
 D' '  denotes that decimal notation is used between the single quotes 
 . . . 
 
[Insert new entry to Clause 25, preserving the alphabetical order, p. 932] 
 

IETF RFC 4180, Common Format and MIME Type for Comma-Separated Values (CSV) Files, Internet Engineering 
Task Force 

 
[Add new Annex XX, p. 1348] 
 

ANNEX XX – TIME SERIES DATA EXCHANGE FILE FORMAT (NORMATIVE) 
 
(This annex is part of this standard and is required for its use.) 
 
Collected trend data has value in many third-party applications, including building energy optimization using energy 
information systems, trend analysis for one-time building assessments, continuous commissioning, and fault detection and 
diagnostics. To facilitate standard exchange of this data, its format in text files is defined here. 
 
This format is designed for export from databases in servers or workstation-class computers with user interfaces. It is not 
intended to replace the BACnet ReadRange service in devices or the queryable history services provided by BACnet Web 
Services.  
 
This file format defines a series of records, each with a single time stamp associated with value(s) for one or more sources 
selected by the user. The number of sources present in a single file is a local matter and is limited only by the capabilities 
of the generating software and the intended consuming software. 
 
XX.1 File Format 
 
Trend data shall be exported as UTF-8 text files in CSV format as specified by RFC 4180, with columns comprised of a 
timestamp and associated data values. Note that RFC 4180 specifies the rules for quoting when fields contain commas or 
quotes and the requirements for line terminations. 
 
The header line shall be present to describe the data in each column. Subsequent rows shall contain the time stamp in 
column one and the associated data values in other columns. Rows shall be in ascending order of date and time.  

 
The column name for column one shall be "DateTime". The names for the other columns shall be nonempty printable 
strings, each limited to 80 characters. 
 
The timestamp column shall use the format defined by XML Schema xs:dateTime, Fractional seconds are optional. 
However, the time zone indicator is required.  

 
XX.2 Representation of Data 
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Each data value shall be represented as a string that is appropriate for the data type, and shall be formatted as if returned 
in 'plain text' from the services described in Clause W.9, plus the requirements for quoting specified by RFC 4180. Only 
primitive data types can be represented. The following table summarizes the requirements made by Clause W.9, which in 
turn references clauses in Annex Q and Annex Y.  
 

Source Data Type Serialization Type Examples Notes 
BitString  xs:string fault 

fault;overridden 
<empty string> 

A semicolon separated 
list of the names of the 
bits that are true. i.e., an 
empty string means that 
all bits are false. 
See Clause Y.12.11 

Boolean xs:boolean true 
false 

 

Date xs:date 2018-01-24  
Date with unspecified 
value 

xs:string ----/--/-- See Clause W.9 

DatePattern xs:string *-01-24 
2018-01-* 
*-*-* 

See Clause Y.12.14 

DateTime xs:dateTime 2018-01-24T08:56:00+01:00 
2018-01-24T07:56:00.00Z 

Time zone indicator is 
required for CSV files 

DateTime with 
unspecified value 

xs:string ----/--/--T--:--:--Z See Clause W.9 

DateTimePattern xs:string 2018-01-24 10:*:*.* 
*-*-* 3 10:00:00.00 
*-*-* *:*:*.* 

See ClauseY.12.16 

Double xs:double 123456789.00  
Enumerated xs:string high 

idle 
See Clause Y.12.12 

Integer xs:integer 1234  
Link xs:string http://example.com/abc  
ObjectIdentifier xs:string calendar,12 See Clause Y.20.1 
ObjectIdentifierPattern xs:string calendar,* See Clause Y.20.2 
OctetString xs:hexBinary 0103CAFEBABE99 

0103cafebabe99 
 

Raw xs:hexBinary 0103CAFEBABE99 
0103cafebabe99 

 

Real xs:float 1234.56  
String xs:string hello world 

"hello, world" 
Embedded commas 
need to be quoted in 
CSV 

StringSet xs:string foo;bar;baz See Clause Y.12.10. 
Time xs:time 12:05:22 

12:05:22.55 
Fractional seconds is 
optional 

Time with unspecified 
value 

xs:string --:--:-- See Clause W.9 

TimePattern xs:string 10:24:*.* 
*:*:*.* 

See Clause Y.12.18 

Unsigned xs:nonNegativeInteger 1234  
WeekNDay xs:string "1,1,*" See Clause Y.20.3 

 
Missing data shall be represented by a string consisting of a question mark followed by a space followed by a decimal 
error number defined by Table W-14. See Clause W.40. 
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XX.3 File Generation 
 
As an example implementation, a system for collecting or archiving trends could provide a menu in the user interface of 
the system that allows the export of trend data in a standardized format. The export function would incorporate options to 
limit the data exported to certain time periods and/or to certain trend sources. The means of specifying what to export is a 
local matter. 
 
A properly formatted value shall be present for each source for each time stamp. If a value for a source is not available for 
a particular timestamp, an error string, as specified in Clause XX.2, shall be present in that column. It is a local matter 
what "available" means. As an example implementation, the generating software could have user selectable options for 
whether to interpolate or otherwise generate an appropriate value for a given time stamp.  
 
The names of the columns shall be under user control within the limitations specified by Clause XX.1. The generating 
software shall, by default, enforce that the column names are unique within the file, unless explicitly overridden by the 
user. 
 
The name of the exported file is a local matter with the exception that either the user shall be given the opportunity to name 
the file or the name of trend source shall be incorporated into the file name so as to make it recognizable to the user and 
unique among other exported files.  
 
XX.4 Example Files 
 
Example of a simple single-value CSV file: 
 

DateTime,B8-Plant-CH3-CHWS-Temp-F 
2019-06-16T13:01:02-08:00,42.0 
2019-06-16T13:06:02-08:00,42.5 
2019-06-16T13:11:02-08:00,42.3 

 
Example of a CSV file with multiple values and empty bitstrings: 
 

DateTime,B8-Plant-CH3-CHWS-Temp-F,Status_Flags,Running 
2019-06-16T21:01:02Z,42.0,,active 
2019-06-16T21:06:02Z,0.0,fault;alarm,active 
2019-06-16T21:11:02Z,42.3,,active 

 
Example of a CSV file with a missing value: 
 

DateTime,SomeData1,SomeData2 
2019-06-16T21:01:02Z,74.0,75.5 
2019-06-16T21:06:02Z,? 24,75.7 
2019-06-16T21:11:02Z,74.2,75.3 

 
[Add a new entry to History of Revisions, p. 1364] 

 
HISTORY OF REVISIONS 
 

. . . . . . . . . 
1 21 Addendum bw to ANSI/ASHRAE Standard 135-2016 

Approved by ASHRAE and by the American National Standards Institute on August 26, 
2019. 

1. Add Time Series Data Exchange File Format 
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment.
ASHRAE’s members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of
the systems and components in their responsibility while maximizing the beneficial effects these systems provide,
consistent with accepted Standards and the practical state of the art.

ASHRAE’s short-range goal is to ensure that the systems and components within its scope do not impact the
indoor and outdoor environment to a greater extent than specified by the Standards and Guidelines as established by
itself and other responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive Technical Committee structure,
continue to generate up-to-date Standards and Guidelines where appropriate and adopt, recommend, and promote
those new and revised Standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date Standards and design considerations as the
material is systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and
will seek out and disseminate information from other responsible organizations that is pertinent, as guides to updating
Standards and Guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the
system’s intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and
energy transportation will be considered where possible. Recommendations concerning energy source selection
should be made by its members.
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About ASHRAE

Founded in 1894, ASHRAE is a global professional society committed to serve humanity by advancing the arts and
sciences of heating, ventilation, air conditioning, refrigeration, and their allied fields. 

As an industry leader in research, standards writing, publishing, certification, and continuing education, ASHRAE
and its members are dedicated to promoting a healthy and sustainable built environment for all, through strategic
partnerships with organizations in the HVAC&R community and across related industries. 

To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards, and
connect on LinkedIn, Facebook, Twitter, and YouTube.

Visit the ASHRAE Bookstore

ASHRAE offers its Standards and Guidelines in print, as immediately downloadable PDFs, and via ASHRAE Digital
Collections, which provides online access with automatic updates as well as historical versions of publications.
Selected Standards and Guidelines are also offered in redline versions that indicate the changes made between the
active Standard or Guideline and its previous version. For more information, visit the Standards and Guidelines
section of the ASHRAE Bookstore at www.ashrae.org/bookstore.

IMPORTANT NOTICES ABOUT THIS STANDARD

To ensure that you have all of the approved addenda, errata, and interpretations for this
Standard, visit www.ashrae.org/standards to download them free of charge.

Addenda, errata, and interpretations for ASHRAE Standards and Guidelines are no longer
distributed with copies of the Standards and Guidelines. ASHRAE provides these addenda,
errata, and interpretations only in electronic form to promote more sustainable use of
resources.
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