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FOREWORD

The need for a national code for pressure piping
became increasingly evident from 1915 to 1925. To meet
this need, the American Engineering Standards
Committee (later changed to American Standards
Association, then changed to United States of America
Standards Institute, and now known as the American
National Standards Institute) initiated project B31 in
March 1926, at the request of the American Society of
Mechanical Engineers and with that Society the sole
administrative sponsor. Because of the wide field
involved, Sectional Committee B31, later changed to
Standards Committee, was composed of representatives
of some 40 different engineering societies, industries,
government bureaus, institutes, and trade associations.
After several years’ work, the first edition was published
in 1935 as an American Tentative Standard Code for
Pressure Piping.

In order to keep the Code abreast of current develop-
ments in piping design, welding, stress computations,
new dimensional and material standards and specifica-
tions, and increases in the severity of service conditions,
revisions, supplements, and new editions of the Code
were published as follows:

B31.1-1942 American Standard Code for Pressure
Piping

B31.1a-1944 Supplement 1
B31.1b-1947 Supplement 2
B31.1-1951 American Standard Code for Pressure

Piping
B31.1a-1953 Supplement 1 to B31.1-1951

v

B31.1-1955 American Standard Code for Pressure
Piping

In 1952, a new section of the Code was published to
cover Gas Transmission and Distribution Piping
Systems. In 1955, after a review by B31 Executive and
Sectional Committees, a decision was made to develop
and publish other industry sections as separate code
documents of the American Standard Code for Pressure
Piping.

The first edition of Refrigeration Piping was published
as ASA B31.5-1962, superseding Section 5 of B31.1-1955.
This Section was revised in 1966. Following approval
by the Sectional Committee and the sponsor, this revi-
sion was approved by the United States of America
Standards Institute on September 8, 1966, and desig-
nated USAS B31.5-1966. Revision of this Section was
approved on April 18, 1974 by the American National
Standards Institute and designated ANSI B31.5-1974.

In December 1978, the American National Standards
Committee B31 was reorganized as the ASME Code for
Pressure Piping, B31 Committee under procedures
developed by the American Society of Mechanical
Engineers and accredited by the American National
Standards Institute. The Code designation was also
changed to ANSI/ASME B31.

Previous editions of this Code include those of 1983,
1987, 1989, 1992, 2001, 2006, and 2010. In this, the
2013 Edition, new additions and revisions have been
made to the text, shown in the Summary of Changes
page.

This Code was approved as an American National
Standard on February 19, 2013.
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INTRODUCTION

The ASME B31 Code for Pressure Piping consists of
a number of individually published Sections, each an
American National Standard, under the direction of
ASME Committee B31, Code for Pressure Piping. Rules
for each Section reflect the kinds of piping installations
considered during its development. This is the B31.5
Refrigeration Piping and Heat Transfer Components
Code Section. Hereafter, in this Introduction and in the
text of this Code Section B31.5, when the word “Code”
is used without specific identification, it means this Code
Section. This Section also includes nonmandatory
appendices containing referenced standards
(Nonmandatory Appendix A), information instructing
users on the preparation of technical inquiries
(Nonmandatory Appendix B) and the selection of appro-
priate piping codes (Nonmandatory Appendix C), and
nomenclature (Nonmandatory Appendix D).

It is the owner’s responsibility to select the Code
Section that most nearly applies to a proposed piping
installation. Factors to be considered by the owner
include limitations of the Code Section, jurisdictional
requirements, and the applicability of other codes and
standards. All applicable requirements of the selected
Code Section shall be met. For some installations more
than one Code Section may apply to different parts of the
installation. The owner is also responsible for imposing
requirements supplementary to those of the Code if nec-
essary to assure safe piping for the proposed installation.
(See Nonmandatory Appendix C.)

The Code sets forth engineering requirements deemed
necessary for safe design and construction of refrigera-
tion, heat transfer components, and secondary coolant
piping systems. While safety is the basic consideration
of this Code, this factor alone will not necessarily govern
the final specifications for any pressure piping system.
The designer is cautioned that the Code is not a design
handbook. The Code does not eliminate the need for
the designer or competent engineering judgment.

The Code contains basic reference data and formulas
necessary for design. It is intended to state these require-
ments in terms of basic design principles to the fullest
possible extent, supplemented with specific require-
ments, where necessary, to obtain uniform interpretation
of principle. It contains prohibitions in areas where prac-
tices or designs are known to be unsafe. In other areas
the Code contains warnings or “flags” where caution is
known to be necessary, but where it is considered that
a direct prohibition would be unwarranted.

ix

The Code includes the following:
(a) references to material specifications and compo-

nent standards that are acceptable for Code usage
(b) references to acceptable dimensional standards for

the elements comprising piping systems
(c) requirements for the pressure design of component

parts and assembled units
(d) requirements for the evaluation and limitation of

stresses, reactions, and movements associated with pres-
sure, temperature, and external forces, and for the design
of pipe supports

(e) requirements for the fabrication, assembly, and
erection of piping systems

(f) requirements for examination, inspection, and
testing of piping systems

It is the intent of the Code that this not be retroactive
and that, unless agreement is specifically made between
contracting parties to use other issues, or the regulatory
body having jurisdiction imposes the use of other issues,
the latest Code, issued 6 months prior to the original
contract date for the first phase of activity covering a
piping system(s), be the governing document for all
design, materials, fabrication, erection, examination,
and testing activities for the piping system(s) until the
completion of the work and initial operation.

Manufacturers and users of piping are cautioned
against making use of revisions less restrictive than for-
mer requirements without having assurance that they
have been accepted by the proper authorities in the
jurisdiction where the piping is to be installed.

Users of this Code are advised that in some locations
legislation may establish jurisdiction over the subject
matter of this Code.

Attention of Code users is directed to the fact that the
numbering of the Divisions and the text therein may
not be consecutive. This is not the result of editorial or
printing errors. An attempt has been made to follow a
uniform outline of the various Sections. Therefore, the
same subject, in general, appears under the same num-
ber and subnumber in all Sections.

The Committee is a continuing one and is organized
to keep the Code current with new developments in
materials, construction, and usage. New Editions are
published at 3-yr to 5-yr intervals.

The Committee has established an orderly procedure
to consider requests for interpretation and revision of
Code requirements. To receive consideration, inquiries
must be in writing and must give full particulars. (See
Nonmandatory Appendix B covering preparation of
technical inquiries.)
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The approved reply to an inquiry will be sent directly
to the inquirer. In addition, the question and reply will
be published as part of an Interpretation supplement
issued to the applicable Code Section.

A Case is the prescribed form of reply when study
indicates that the Code wording needs clarification, or
when the reply modifies existing requirements of the
Code or grants permission to use new materials or

x

alternative constructions. The Case will be published as
part of a Case supplement issued to the applicable Code
Section.

Requests for interpretations or suggestions for revi-
sions should be addressed to the Secretary, ASME B31
Committee, Two Park Avenue, New York,
NY 10016-5990.
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ASME B31.5-2013
SUMMARY OF CHANGES

Following approval by the B31 Committee and ASME, and after public review, ASME B31.5-2013
was approved by the American National Standards Institute on February 19, 2013.

ASME B31.5-2013 consists of editorial changes, revisions, and corrections identified by a margin
note, (13), placed next to the affected area.

Page Location Change

49 523.2.2 First paragraph and subparas. (a) and (e)
revised

53 Fig. 523.2.2 Revised in its entirety

56 Table 526.1 Updated

64 528.2.2 Revised

65 528.4.2 Revised

71, 72 536.6.3 Subparagraph (c) revised

536.6.4 Added

536.6.5 Added

75–77 Nonmandatory Updated
Appendix A

xi
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ASME B31.5-2013

REFRIGERATION PIPING AND HEAT TRANSFER COMPONENTS

Chapter I
Scope and Definitions

500 GENERAL STATEMENTS
This Refrigeration Piping and Heat Transfer

Components Code is a Section of the American Society
of Mechanical Engineers Code for Pressure Piping, B31.
This Section is published as a separate document for
simplicity and for convenience of Code users. The users
of this Code are advised that in some areas legislation
may establish governmental jurisdiction over the subject
matter covered by the Code. The owner of a piping
installation shall choose which piping code(s) are appli-
cable to the installation and shall have the overall
responsibility for compliance with this Code. (See
Nonmandatory Appendix C.) The owner of a complete
piping installation shall have the overall responsibility
for compliance with this Code.

It is required that the engineering design specify any
special requirements pertinent to the particular service
involved. For example, the engineering design shall not
for any service specify a weld quality lower than that
stipulated in para. 527.3.2(d) for the Code-required
visual examination quality and for the types of welds
involved; but where service requirements necessitate
added quality and more extensive nondestructive exam-
ination, these are to be specified in the engineering
design and any revision thereto, and when so specified,
the Code requires that they be accomplished.
500.1 Scope

Rules for this Code Section have been developed con-
sidering the needs for applications that include piping
and heat transfer components for refrigerants and sec-
ondary coolants.

500.1.1 This Code prescribes requirements for the
materials, design, fabrication, assembly, erection, test,
and inspection of refrigerant, heat transfer components,
and secondary coolant piping for temperatures as low
as −320°F (−196°C), whether erected on the premises or
factory assembled, except as specifically excluded in the
following paragraphs.

500.1.3 This Code shall not apply to any of the
following:

(a) any self-contained or unit systems subject to the
requirements of Underwriters Laboratories or other
nationally recognized testing laboratory

1

(b) water piping, other than where water is used as
a secondary coolant or refrigerant

(c) piping designed for external or internal gage pres-
sure not exceeding 15 psi (105 kPa) regardless of size

(d) pressure vessels, compressors, or pumps, but does
include all connecting refrigerant and secondary coolant
piping starting at the first joint adjacent to such
apparatus

500.2 Definitions

For convenience in reference, some of the more com-
mon terms relating to piping are defined in this
subdivision.

Most welding definitions were taken from the AWS
Welding Handbook, Volume 1, 7th Edition. Heat treat-
ment terms were taken from ASM Metals Handbook
Properties and Selection of Materials, Volume 1, 8th
Edition.

arc welding: a group of welding processes wherein coales-
cence is produced by heating with an electric arc(s),
with or without the application of pressure and with or
without the use of filler metal.

automatic welding: welding with equipment that per-
forms the entire welding operation without constant
observation and adjustment of the controls by an opera-
tor. The equipment may or may not perform the loading
and unloading of the work.

backing ring: backing in the form of a ring generally used
in the welding of piping.

base metal: the metal to be welded, soldered, brazed,
or cut.

brazing: a joining process that produces coalescence of
materials by heating them in the presence of a filler
metal having a liquidus above 840°F (450°C) but below
the solidus of the base metals. Heating may be provided
by a variety of processes. The filler metal distributes
itself between the closely fitted surfaces of the joint by
capillary action. Brazing differs from soldering in that
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