This is a preview of "SMACNA 1059-2013". Click here to purchase the full version from the ANSI store.

HVAC SYSTEMS
COMMISSIONING MANUAL

o pamerican Nation,, 5%,
o

‘9®%

ANSI/SMACNA 014-2013

SHEET METAL AND AIR CONDITIONING CONTRACTORS’
NATIONAL ASSOCIATION, INC.
www.smacna.org


www.smacna.org
https://webstore.ansi.org/Standards/ANSI/SMACNA10592013?source=preview

This is a preview of "SMACNA 1059-2013". Click here to purchase the full version from the ANSI store.



https://webstore.ansi.org/Standards/ANSI/SMACNA10592013?source=preview

This is a preview of "SMACNA 1059-2013". Click here to purchase the full version from the ANSI store.

HVAC SYSTEMS
COMMISSIONING
MANUAL

SECOND EDITION 2013

SHEET METAL AND AIR CONDITIONING CONTRACTORS’

NATIONAL ASSOCIATION, INC.
4201 Lafayette Center Drive
Chantilly, VA 20151-1219
www.smacna.org


www.smacna.org
https://webstore.ansi.org/Standards/ANSI/SMACNA10592013?source=preview

This is a preview of "SMACNA 1059-2013". Click here to purchase the full version from the ANSI store.

HVAC SYSTEMS COMMISSIONING MANUAL

COPYRIGHT © 2013
All Rights Reserved
by

SHEET METAL AND AIR CONDITIONING CONTRACTORS’
NATIONAL ASSOCIATION, INC.

4201 Lafayette Center Drive
Chantilly, VA 20151-1219

Printed in the U.S.A.

FIRST EDITION 1994
SECOND EDITION - 2013

ISBN 978-1-61721-097-6 Print
ISBN 978-1-61721-099-0 PDF

Except as allowed in the Notice to Users and in certain licensing contracts, no part of this book may be
reproduced, stored in a retrievable system, or transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording, or otherwise, without the prior written permission of the publisher.



https://webstore.ansi.org/Standards/ANSI/SMACNA10592013?source=preview

This is a preview of "SMACNA 1059-2013". Click here to purchase the full version from the ANSI store.

Lad 4 -1 J
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 SMACNA or ANSI.

FOREWORD

Commissioning includes the final act of verifying compliance with project specifications and the owner’s project
requirements. The term commissioning has evolved to represent a total quality management process in the construc-
tion trades. It includes demonstrating and verifying system and subsystem operational performance and is a detailed
testing and documentation of building systems and components. Finally, it is the foundation of and includes training
provided to facility managers to be used by building management throughout the operational life of the building. While
commissioning can be applied to all components of a structure, this manual only focuses on the HVAC systems and
the parties responsible for the proper design, installation, verification, operation, and maintenance of these systems.

HVAC systems are typically the most energy intensive systems in a building. HVAC systems can be the source of
indoor air quality (IAQ) problems or the vehicle to the solution of those problems. Poorly designed, improperly
installed, or inadequately maintained HVAC systems can cause high operating costs, occupant discomfort, affecting
the long term financial viability of a building. The purpose of this manual is to introduce the commissioning process
and to provide all stakeholders an understanding of the skills and expertise required to apply the concepts to the most
critical element in most buildings—the HVAC system. Contractors who understand the process will be in position to
offer this service to building owners and designers. Owners who understand the value commissioning adds to their
building will demand it be an integral part of the construction process.

The original group tasked with developing the first edition of this standard, the SMACNA Building Services Committee,
decided to introduce the commissioning process as a multi-level concept applicable to projects large and small, simple
and complex. The current task force agreed with multi-level concept which is continued in this edition. The manual
treats the subject in sufficient detail to provide a professionally run organization, with a commitment to the total qual-
ity management process, the tools to direct the activities of a commissioning team. The concept of commissioning an
existing building which is sometimes called re-commissioning or retro-commissioning is covered in this standard.
The commissioning process can be utilized in renovation and retrofit projects as well as part of an ongoing building
maintenance program for any building.

New to this edition is a chapter on LEED® projects. As the United States Green Building Council is evolving
and changing its system for rating buildings it is important that all parties involved in these types of projects be
familiar with the changing requirements. LEEDv3 (2009) is the basis for the chapter on LEED® commissioning
requirements.

The manual includes sample specifications and sample commissioning reports. Also included are samples of commis-
sioning checklists for a wide variety of HVAC systems and components. Although these checklists are comprehensive,
they are intended as guidelines to develop forms specific for the building or components being commissioned. Since
each building and its systems are unique, forms used in the commissioning process are customized for the equipment
and systems involved and to reflect the requirements of the commissioning authority.

This manual will be updated in the future as industry needs change and evolve. Continuing efforts will be made to
provide the industry with the latest methods and engineering data from recognized sources, supplemented by SMACNA
research, the services of local SMACNA chapters, and the growing experience base of SMACNA contractors.

SHEET METAL AND AIR CONDITIONING CONTRACTORS'
NATIONAL ASSOCIATION, INC.
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NOTICE TO USERS
OF THIS PUBLICATION

1. DISCLAIMER OF WARRANTIES

a) The Sheet Metal and Air Conditioning Contractors’ National Association (“SMACNA”) provides its product for informational
purposes.

b) The product contains “Data” which is believed by SMACNA to be accurate and correct but the data, including all information,
ideas and expressions therein, is provided strictly “AS IS”, with all faults. SMACNA makes no warranty either express or implied
regarding the Data and SMACNA EXPRESSLY DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR PARTICULAR PURPOSE.

¢) By using the data contained in the product user accepts the Data “AS IS” and assumes all risk of loss, harm or injury that may
result from its use. User acknowledges that the Data is complex, subject to faults and requires verification by competent profession-
als, and that modification of parts of the Data by user may impact the results or other parts of the Data.

d) INNO EVENT SHALL SMACNA BE LIABLE TO USER, OR ANY OTHER PERSON, FOR ANY INDIRECT, SPECIAL OR
CONSEQUENTIAL DAMAGES ARISING, DIRECTLY OR INDIRECTLY, OUT OF OR RELATED TO USER’S USE OF
SMACNA’S PRODUCT OR MODIFICATION OF DATA THEREIN. This limitation of liability applies even if SMACNA has
been advised of the possibility of such damages. IN NO EVENT SHALL SMACNA’S LIABILITY EXCEED THE AMOUNT
PAID BY USER FOR ACCESS TO SMACNA’S PRODUCT OR $1,000.00, WHICHEVER IS GREATER, REGARDLESS OF
LEGAL THEORY.

e) User by its use of SMACNA'’s product acknowledges and accepts the foregoing limitation of liability and disclaimer of warranty
and agrees to indemnify and hold harmless SMACNA from and against all injuries, claims, loss or damage arising, directly or
indirectly, out of user’s access to or use of SMACNA’s product or the Data contained therein.

2. ACCEPTANCE

This document or publication is prepared for voluntary acceptance and use within the limitations of application defined herein, and
otherwise as those adopting it or applying it deem appropriate. It is not a safety standard. Its application for a specific project is
contingent on a designer or other authority defining a specific use. SMACNA has no power or authority to police or enforce compli-
ance with the contents of this document or publication and it has no role in any representations by other parties that specific com-
ponents are, in fact, in compliance with it.

3. AMENDMENTS

The Association may, from time to time, issue formal interpretations or interim amendments, which can be of significance between
successive editions.

4. PROPRIETARY PRODUCTS

SMACNA encourages technological development in the interest of improving the industry for the public benefit. SMACNA does
not, however, endorse individual manufacturers or products.

5. FORMAL INTERPRETATION

a) A formal interpretation of the literal text herein or the intent of the technical committee or task force associated with the docu-
ment or publication is obtainable only on the basis of written petition, addressed to the Technical Resources Department and sent
to the Association’s national office in Chantilly, Virginia. In the event that the petitioner has a substantive disagreement with the
interpretation, an appeal may be filed with the Technical Resources Committee, which has technical oversight responsibility.
The request must pertain to a specifically identified portion of the document that does not involve published text which provides the
requested information. In considering such requests, the Association will not review or judge products or components as being in
compliance with the document or publication. Oral and written interpretations otherwise obtained from anyone affiliated with the
Association are unofficial. This procedure does not prevent any committee or task force chairman, member of the committee or task
force, or staff liaison from expressing an opinion on a provision within the document, provided that such person clearly states that
the opinion is personal and does not represent an official act of the Association in any way, and it should not be relied on as such.
The Board of Directors of SMACNA shall have final authority for interpretation of this standard with such rules or procedures as
they may adopt for processing same.

b) SMACNA disclaims any liability for any personal injury, property damage, or other damage of any nature whatsoever, whether
special, indirect, consequential or compensatory, direct or indirectly resulting from the publication, use of, or reliance upon this
document. SMACNA makes no guaranty or warranty as to the accuracy or completeness of any information published herein.
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6. APPLICATION

a) Any standards contained in this publication were developed using reliable engineering principles and research plus consultation
with, and information obtained from, manufacturers, users, testing laboratories, and others having specialized experience. They are
subject to revision as further experience and investigation may show is necessary or desirable. Construction and products which
comply with these Standards will not necessarily be acceptable if, when examined and tested, they are found to have other features
which impair the result contemplated by these requirements. The Sheet Metal and Air Conditioning Contractors’ National
Association and other contributors assume no responsibility and accept no liability for the application of the principles or tech-
niques contained in this publication. Authorities considering adoption of any standards contained herein should review all federal,
state, local, and contract regulations applicable to specific installations.

b) In issuing and making this document available, SMACNA is not undertaking to render professional or other services for or on
behalf of any person or entity. SMACNA is not undertaking to perform any duty owed to any person or entity to someone else. Any
person or organization using this document should rely on his, her or its own judgement or, as appropriate, seek the advice of a
competent professional in determining the exercise of reasonable care in any given circumstance.

7. REPRINT PERMISSION

Non-exclusive, royalty—free permission is granted to government and private sector specifying authorities to reproduce only any
construction details found herein in their specifications and contract drawings prepared for receipt of bids on new construction and
renovation work within the United States and its territories, provided that the material copied is unaltered in substance and that the
reproducer assumes all liability for the specific application, including errors in reproduction.

8. THE SMACNA LOGO

The SMACNA logo is registered as a membership identification mark. The Association prescribes acceptable use of the logo and
expressly forbids the use of it to represent anything other than possession of membership. Possession of membership and use of the
logo in no way constitutes or reflects SMACNA approval of any product, method, or component. Furthermore, compliance of any
such item with standards published or recognized by SMACNA is not indicated by presence of the logo.
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11 DEFINITION

Commissioning may be defined as: “the process of
advancing systems from a state of static physical com-
pletion to a state of full, demonstrated, and docu-
mented working order, according to the owner’s proj-
ect requirements and the design requirements, during
which time the owner’s operating staff are instructed
in correct systems operation and maintenance.”

In order to carry out the full commissioning process, it
is necessary to plan and document it. Planning should
begin as early as possible to ensure the owner’s project
requirements are understood and suitable quality
assurance strategies are utilized. The results of the
quality assurance process should be documented to
provide an auditable record of the process.

1.2 PURPOSE

Since the publication of the first edition of this
manual, the use of the commissioning process in the
building construction industry has grown dramati-
cally. Many organizations have made building com-
missioning “business as usual” on each construction
project. Building commissioning has been recognized
as a critical process in the design, construction, and
operation of a sustainable or “green” building. While
the commissioning process has been expanded to
apply to other systems, e.g., fire alarm, security, elec-
trical, building envelope, the primary focus of build-
ing commissioning remains on heating, ventilating,
and air conditioning (HVAC) systems. First, HVAC
systems are among the most complex and intercon-
nected of building service systems. Second, consider-
able energy is consumed in HVAC systems. Inefficient
operation increases operating cost. Third, HVAC sys-
tems must be designed properly, then installed, oper-
ated, maintained, and serviced correctly, if both com-
fort and indoor air quality are to be attained and
maintained.

The primary purpose of this manual is to provide guid-
ance to contractors on how an effective HVAC sys-
tems commissioning process should be planned and
carried out. A second purpose is to provide a clear
explanation of the reasons for commissioning to make
it understandable for a broad cross section of the
industry. Contractors who understand commissioning
are in a position to sell its use to owners, designers,
and others.

Another purpose of the manual is to provide guidance
on commissioning HVAC systems in existing build-
ings. Any existing building with poor temperature

smie‘m:\-

control, dissatisfied occupants, excessive energy or
maintenance costs, or other evidence of improper
design or operation is a candidate for commissioning.
Because there are many existing buildings with these
characteristics, and owners often contact contractors
directly for remedial work on them, provision of com-
missioning services for these buildings is a potentially
important field for knowledgeable contractors.

This manual covers commissioning during the con-
struction phase of a project in considerable detail. It
puts particular emphasis on the commissioning agent,
the commissioning authority, the commissioning plan,
communication and coordination during construction,
and commissioning documentation. This is to give the
clearest possible guidance to contractors and others
whose involvement is primarily during the construc-
tion phase of a project. In some cases, the contractor
has the opportunity to join the process prior to the
completion of design. When this occurs the contractor
is able to contribute ideas and suggestions regarding
quality and constructability during the design or pre-
design phases. Understanding the commissioning pro-
cess enables the contractor to engage more effectively
early on.

This manual does not provide material specific to any
particular building. The material within is intended to
cover the entire commissioning process, providing not
only organizational and procedural steps, but also the
rationale behind them. This assists users of the manual
to adapt the information to the successful commission-
ing of any type of building project.

13 SCOPE

The HVAC Systems Commissioning Manual is
intended to cover the full range of HVAC equipment
and systems typically found in commercial and insti-
tutional buildings.

The level of commissioning varies to suit the specific
requirements of each project as determined by the
owner.

The manual describes in detail the commissioning
process for three different levels of commissioning.
The manual provides guidance on the use and applica-
tion of the commissioning process in the green build-
ing rating systems developed by the U.S. Green
Building Council (USGBC). In addition, as an aid to
users, it provides examples of delivery receipt, prestart
checklists, and functional performance test checklists
for many types of equipment and systems. These
include:
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