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FOREWORD

The primary content of this procedural guide was taken from Chapters 12 through 16 of SMACNA’s HVAC Systems
Testing, Adjusting & Balancing — Third Edition. This was done to provide the experienced testing and balancing
(TAB) technician a condensed version of the larger manual that can be used as an on-site procedural guide.

This abbreviated guide will provide any SMACNA contractor already familiar with mechanical system operation ba-
sics, with the information necessary to balance most heating, ventilation, and air conditioning (HVAC) systems. Chap-
ters on both air- and water-side HVAC system adjusting and balancing are included.

Most of today’s newest HVAC systems are being designed with many more individually controlled temperature zones
to improve occupant comfort, and variable-speed fans and pumps are becoming more commonplace to provide the
exact amount of heating and cooling system capacity necessary to minimize energy usage. New occupant air ventila-
tion codes are much more restrictive, at the same time building envelopes are becoming much tighter. The combina-
tion of constantly changing HVAC flow rates and increased demand for fresh- and filtered-ventilation air for all occu-
pants is placing much more emphasis on proper HVAC system operation and balancing.
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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 al information,
ideas and expressions therein, is provided strictly “AS1S’, with al 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 acceptsthe Data“AS|1S’ 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 professionas, and
that modification of parts of the Data by user may impact the results or other parts of the Data.

d) IN NO 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. Thislimitation of liability applies even if SMACNA has been
advised of the possibility of such damages. IN NO EVENT SHALL SMACNA'SLIABILITY EXCEED THE AMOUNT PAID BY
USER FOR ACCESS TO SMACNA'S PRODUCT OR $1,000.00, WHICHEVER IS GREATER, REGARDLESS OF LEGAL
THEORY.

€) 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 indi-
rectly, 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. 1ts application for a specific project is contin-
gent on adesigner or other authority defining a specific use. SMACNA has ho power or authority to police or enforce compliance with
the contents of this document or publication and it has no role in any representations by other parties that specific components 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 nat,
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 document
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 interpreta-
tion, an appeal may be filed with the Technical Resources Committee, which has technical oversight responsibility. The request must
pertain to a specificaly identified portion of the document that does not involve published text which provides the requested informa-
tion. 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 unoffi-
cia. 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 officia 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 docu-
ment. SMACNA makes no guaranty or warranty as to the accuracy or completeness of any information published herein.

6. APPLICATION
a) Any standards contained in this publication were devel oped using reliable engineering principles and research plus consultation
with, and information obtained from, manufacturers, users, testing laboratories, and others having specialized experience. They are
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subject to revision as further experience and investigation may show is hecessary or desirable. Construction and products which com-
ply 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 techniques 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 acompe-
tent 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 itsterritories, 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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CHAFTER 1

INTRUDUC TTUN

1.1 SCOPE

The scope of this procedural guide includes the basic
elements that are required to conduct an on-site test-
ing, adjusting, and balancing (TAB) service.

1.2 PURPOSE

This guide is intended to be used by a trained TAB
technician as a touchstone to assure that the best proce-
dures are employed in a logical, effective order when
conducting TAB services. A trained TAB technician
should already be:

* intimately familiar with the design ap-
proaches and equipment used in HVAC sys-
tems;

¢ well versed in the array of instruments that
can be used to measure the conditions within
each HVAC component; and

® capable of evaluating the design data against
the actual operating data to fine tune the over-
all building’s energy systems to work in con-
cert with one another at the lowest practical
energy consumption.

1.3 HOW TO USE THIS GUIDE

This publication is intended as a on-site working docu-
ment that can be used as a guide, checklist, reference,
or whatever method best suits an individual techni-
cian’s style and approach to TAB work and problem
solving.

The following tips are included for initial planning.
These are taken from the SMACNA HVAC Systems
Testing, Adjusting & Balancing manual and other
sources.

a. Pre-planning TAB work includes making
sure that all the necessary parties and individ-
uals are onboard. The type of building and
systems to be tested and a realistic evaluation
of what skills the TAB technician possesses
are key planning elements. Often, a controls
specialist will be needed to operate the sys-
tem for the TAB technician. The original
equipment suppliers may be needed as a re-
source, at a minimum, but for complex sys-
tems a manufacturer’s representative may be
needed at the site. If the building has a facili-
ties manager, this individual is typically the
most important individual with which the on-
site TAB technicians will work. They have a
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substantial vested interest in ongoing cus-
tomer satisfaction—the actual end-use cus-
tomers are the people who work or live in the
building and their satisfaction will ultimately
be the yardstick of success.

b. Occasionally, a system cannot be balanced or
made to perform in accordance with the con-
tract documents regardless of the number of
balancing dampers or valves that can be
installed. Competent TAB technicians should
be prepared for this possibility and work with
the appropriate individuals to formulate rec-
ommendations as part of the final report.

14 THE APPLICATION OF TAB
1.4.1 New Buildings

Testing, adjusting and balancing of all HVAC systems
in a new building is needed to complete the installation
and to make the systems perform as the designer in-
tended.

Assuming that the system design and installation
meets the comfort needs of the building occupants,
good testing, adjusting, and balancing of the HVAC
system provides occupant comfort with minimum en-
ergy input. This is extremely important in this era of
rising energy costs.

It is also important to make sure all factory equipment
start-up service has been completed before beginning
any TAB work. Most specifications on new building
construction usually requires a factory representative
to be present during the initial start-up and adjustment
of central boilers, chillers, large variable speed motor
drives, and cooling towers. This initial equipment
checkout is also usually required to activate the factory
warranties and is not part of the TAB contractor’s re-
sponsibility. After this initial start-up service has been
completed, the TAB contractor should be informed
that the systems are operating properly, that all safety
interlocks and protective devices are functioning, and
the systems are ready to be balanced.

The Testing, Adjusting, and Balancing or TAB phase
of any building construction or renovation is intended
to verify that all HVAC water and air flows and pres-
sures meet the design intent and equipment manufac-
turer’s operating requirements. It is rare to find an
HVAC system of any size that will perform completely
satisfactorily without the benefit of TAB work. This is
why it is considered a “best practice” for the designer
to specify that TAB work be part of the HVAC system
installation.
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