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SPECIAL NOTE

This American National Standard (ANS) is a national voluntary consensus standard developed under the auspices of the American
Society of Heating, Refrigerating and Air-Conditioning Engineers (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 Assistant Director of Technology for Standards and Special Projects 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.
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(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

ANSI/ASHRAE Standard 111 was first published in
1988 with the title Practices for Measurement, Testing,
Adjusting, and Balancing of Building Heating, Ventilation,
Air-Conditioning, and Refrigeration Systems. At the time of
publication, the cognizant Technical Committee was TC 9.7,
Testing and Balancing, which is now designated as Technical
Committee 7.7. In 1992 the TC recommended that the stan-
dard be rewritten for testing and balancing in order to
update procedures for the industry and to aid design engi-
neers in writing a testing and balancing specification that
would encompass the design ramifications of present-day
HVAC systems.

Field test results are considered essential to designers,
manufacturers, and installers to better enable them to evaluate
the results of their design, equipment performance, and instal-
lation techniques under actual operating conditions. This
revised standard updates the testing procedures for air,
hydronics, and control verification; identifies new instrumen-
tation used in today's testing; and incorporates the findings of
several research projects that have established new means for
testing. The standard also suggests how the Test and Balance
Agency can interface with the Commissioning team.

This standard covers causes affecting a system's perfor-
mance. Its intent is to convey the message that field testing can
be repeated but will not necessarily provide the accuracy of
factory testing. However, when the proper conditions exist—
good engineering practices, realistic ratings, and good crafis-
manship installation—adequate results can be obtained to sat-
isfy a given set of design conditions within a reasonable set of
limitations. Testing and balancing provides the means to
determine and monitor system performance and may be uti-
lized repeatedly long after the project is completed.

Testing and balancing reports provide many benefits that
can be used

a. to assist personnel responsible for the efficient operation

of HVAC systems,

to provide a record of existing conditions,

to compare periodic tests to original conditions as a way

to determine possible system deterioration or reduced

efficiency;

d. to establish operating conditions whenever modifications
or changes are made in the HVAC system,

e. todetermine existing conditions for base energy-level cal-
culations used in energy conservation programs;

f. tocreate procedures and reports that can be used to verify
energy conservation results; and

g. to provide a comparison of design versus actual field per-
formance.

RIS

1. PURPOSE

To provide uniform procedures for measurement, testing,
adjusting, balancing, evaluating, and reporting the perfor-
mance of building heating, ventilating, and air-conditioning
systems in the field.

2. SCOPE

2.1 This standard applies to building heating, ventilating,
and air-conditioning (HVAC) systems of the air-moving and
hydronic types and their associated heat transfer, distribution,
refrigeration, electrical power, and control subsystems.

2.2 This standard includes

a. methods for determining thermodynamic, hydraulic,
hydronic, mechanical, and electrical conditions;

b. methods for determining room air-change rates, room
pressurization, and cross contamination of spaces;

c. procedures for measuring and adjusting outdoor ventila-
tion rates to meet specified requirements; and

d. methods for validating collected data while considering
system effects.

2.3 This standard establishes

a. minimum system configuration requirements to ensure
that the system can be field tested and balanced,

b. minimum instrumentation required for field measure-
ments;

c. procedures for obtaining field measurements in HVAC
testing and balancing and equipment testing; and

d. formats for recording and reporting results.

2.4 The field data collected and reported under this standard
are intended for use by building designers, operators, and
users, and by manufacturers and installers of HVAC systems.

3. DEFINITIONS AND SYMBOLS

The following terms are used in this standard as they are
defined below. For definitions of other technical terms, refer
to the ASHRAE Terminology of Heating, Ventilation, Air
Conditioning, and Refrigeration.

A, factor: the effective area of an air terminal, which is equal
to the measured airflow rate divided by the velocity reading of
a particular instrument used in a prescribed manner.

fan velocity pressure: the velocity pressure corresponding to
the average velocity through the fan outlet; the kinetic energy
per unit volume of air exiting the fan.

(PD): abbreviation for pressure difference and AP .

sensitivity (instrument): a measure of the smallest incremen-
tal change to which an instrument can respond.

static discharge head: the static pressure of a fluid at the outlet
of the pumping device, expressed in terms of the height of a
column of the fluid or of the height of some manometric fluid
that it would support.
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