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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 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,
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 the standard but is
included for infor mation purposes only.)

FOREWORD

This standard describes a procedure for the measure-
ment of sound pressure levelsin theinlet or outlet ducts of
a fan and a method to use these sound pressure levels to
calculate the sound power levels radiated by the fan to the
duct system.

Thisstandard isnot meant to replace existing standards
for sound power level determination of fan sound. It is an
alternative method for the accurate calculation of sound
power levels.

The sound power radiated into a duct by a fan depends,
to some extent, on the type of duct, characterized by its
acoustical impedance. For a rating method, the duct must
therefore be well prescribed. In this standard, it must be of
circular cross section and must be terminated nearly
anechoically. The sound power obtained under these condi-
tionsis a representative value, as the anechoic termination
forms an impedance between the higher and lower imped-
ance found in practice. The sound power radiated in actual
applications can be estimated from additional information
on fan and duct impedances. As this information is at
present insufficient, these effects are usually not considered
in the acoustical layout.

To suppress the turbulent pressure fluctuation at the
microphone, the use of a long, cylindrical windscreen

from 150 mm to 2 m. The maximum flow velocity in the
duct is 30 m/s and the maximum swirl angle is 15°. The fre-
qguency range is from 50 Hz to 10,000 Hz.

2.2 This standard applies to sound sources connected to a
duct. Examples of equipment covered by this standard are:

(a) centrifugal fans,

(b) axial-flow fans,

(c) mixed-flow fans,

(d) air-handling units,

(e) unitary equipment,

(f) furnaces,

(9) dampers, and

(h) throttling devices.

2.3 This standard does not apply to non-ducted equip-
ment.

3. MEASUREMENT UNCERTAINTY

A single value of the sound power level of a noise
source determined according to the procedures of this stan-
dard is likely to differ from the true value by an amount
within the range of the measurement uncertainty. The
uncertainty in determinations of the sound power level
arises from several factors that affect the results, some
associated with the test facilities and others with experi-
mental techniques.

If a particular noise source were to be transported to

“sampling tube” is prescribed. The microphone, with theeach of a number of different laboratories, and if, at each
sampling tube, is mounted at a radial position such that théaboratory, the sound power level of that source were to be
sound pressure is acceptably well-related to the soundetermined in accordance with the procedures of this stan-
power by the plane wave formula, even in the frequencgard, the results would show a scatter. The standard devi-
range in which radial standing waves (cross-modes) aration of the measured levels could be measured (see
possible. examples in ANSI S12.3, Part 4, Annex B [see Section 4 of
The testing accuracy is given in terms of the standardhis standard, normative reference 1]) and would vary with
deviation to be expected if the measurements were repeateéquency. With few exceptions, these standard deviations
in many different laboratories. would not exceed those listed in Table 1. The values given
This foreword is not part of the standard. Appendices An Table 1 are standard deviations of reproducibitify,as
and B form an integral part of this standard. Appendices Qlefined in ANSI S12.3, Part 1 (see Section 4 of this stan-
through G are for information only. This standard is tech-dard, normative reference 1). The values of Table 1 take
nically equivalent tolSO 5136:1990, Determination of into account the cumulative effects of measurement uncer-
Sound Power Radiated into a Duct by Fans—In-Ductainty in applying the procedures of this standard, including

Method random variations in the sound power output of the source
itself but excluding variations in the sound power output
1. PURPOSE caused by changes in operating conditions (e.qg., rotational

. . . sdaeed, line voltage, airflow rate) or mounting conditions.
The purpose of this standard is to determine, by test, th )
The measurement uncertainty depends on the standard

sound power radiated into an anechoically terminated du%Ieviations of reproducibility tabulated in Table 1 and on the

on the supply and/or return side of air-handling equmentdegree of confidence that is desired. As examples, for a

normal distribution of the sound power levels, there is a
90% confidence that the true value of the sound power level
2.1 This standard applies to steady, broad-band, narrowf a source lies within the range of *1.64% of the
band, and/or discrete frequency sound at air temperatur@seasured value and 95% confidence that it lies within the
between-50°C and +70°C. The test duct diameter range isange of +1.9@g of the measured value.

2. SCOPE
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