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Abstract

This American National Standard describes a method for the determination of sound power levels of
noise sources that emit broadband sound and/or discrete frequency sounds/tones using reverberation
rooms. The standard applies when it is either undesirable or unfeasible to move the source to decrease
the uncertainty of the measurement. The method described requires reverberation room pre-qualification
through test and requires the use of the comparison method to determine sound power levels. This
standard specifies the physical environment, procedures, and equipment used to qualify the reverberation
room by test. Pre-qualifying the room ensures adequate modal density for the use of one source location
to obtain acceptable accuracy and repeatability of results. The reference sound source (RSS) used for
the comparison method relies on AHRI Standard 250 to accurately describe the requirements for and
characterize sound power of the RSS at all frequencies of interest.
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The Acoustical Society of America (ASA) provides the Secretariat for Accredited Standards Committees
S1 on Acoustics, S2 on Mechanical Vibration and Shock, S3 on Bioacoustics, S3/SC 1 on Animal
Bioacoustics, and S12 on Noise. These committees have wide representation from the technical
community (manufacturers, consumers, trade associations, organizations with a general interest, and
government representatives). The standards are published by the Acoustical Society of America as
American National Standards after approval by their respective Standards Committees and the American
National Standards Institute (ANSI).

These standards are developed and published as a public service to provide standards useful to the
public, industry, and consumers, and to Federal, State, and local governments.

Each of the Accredited Standards Committees (operating in accordance with procedures approved by
ANSI) is responsible for developing, voting upon, and maintaining or revising its own Standards. The
ASA Standards Secretariat administers Committee organization and activity and provides liaison between
the Accredited Standards Committees and ANSI. After the Standards have been produced and adopted
by the Accredited Standards Committees, and approved as American National Standards by ANSI, the
ASA Standards Secretariat arranges for their publication and distribution.

An American National Standard implies a consensus of those substantially concerned with its scope and
provisions. Consensus is established when, in the judgment of the ANSI Board of Standards Review,
substantial agreement has been reached by directly and materially affected interests. Substantial
agreement means much more than a simple majority, but not necessarily unanimity. Consensus requires
that all views and objections be considered and that a concerted effort be made towards their resolution.

The use of an American National Standard is completely voluntary. Their existence does not in any
respect preclude anyone, whether he or she has approved the Standards or not, from manufacturing,
marketing, purchasing, or using products, processes, or procedures not conforming to the Standards.

NOTICE: This American National Standard may be revised or withdrawn at any time. The procedures of
the American National Standards Institute require that action be taken periodically to reaffirm, revise, or
withdraw this Standard.
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Foreword

[This Foreword is for information only and is not a part of the American National Standard ANSI/ASA S12.58-2012
American National Standard Sound Power Level Determination for Sources Using a Single-source Position. As such,
this Foreword may contain material that has not been subjected to public review or a consensus process. In addition,
it does not contain requirements necessary for conformance to the standard.]

This standard comprises a part of a group of definitions, standards, and specifications for use in noise. It
was developed and approved by Accredited Standards Committee S12 Noise, under its approved
operating procedures. Those procedures have been accredited by the American National Standards
Institute (ANSI). The Scope of Accredited Standards Committee S12 is as follows:

Standards, specifications, and terminology in the field of acoustical noise pertaining to methods of measurement,
evaluation, and control, including biological safety, tolerance and comfort, and physical acoustics as related to
environmental and occupational noise.

The information in this paragraph of the Foreword was updated during the 2019 reaffirmation process, but
the technical content in the body of the document, as well as all other front matter (membership, remains
identical to the 2012 publication. This standard was developed from the Air-Conditioning, Heating and
Refrigeration Institute’s (AHRI) standard AHRI 220. It is published here with permission from AHRI after
being approved by ballot in Accredited Standards Committee S12. The intent for AHRI and S12 is to
move to undated references when appropriate, and the technical portion of this document will be updated
in the next revision cycle. It is appropriate to use undated references for ANSI/ASA S1.6, ANSI/ASA
S1.11/IEC 61260 Parts 1 through 3, ANSI/ASA S12.51/ISO 3741, and AHRI 250. Also, ASHRAE
Terminology of Heating, Ventilation, Air-Conditioning and Refrigeration was replaced with a web
application https://www.ashrae.org/resources--publications/free-resources/ashrae-terminology.

This standard is not comparable to any existing ISO Standard.

At the time this Standard was submitted to Accredited Standards Committee S12, Noise for approval, the
membership was as follows:

W.J. Murphy, Chair
R.D. Hellweg, Vice-Chair

S.B. Blaeser, Secretary

3M Occupational Health & Environmental Safety Division ...............cccccciniiiiiii e, E.H. Berger

Acoustical Society Of AMEIICA............coiiuiiiiiii e R.D. Hellweg
................................................................................................................................................. D. Lubman (Alt.)

Air-Conditioning, Heating and Refrigeration Institute ...........................ccoooi S.J. Lind
.................................................................................................................................................. D. Abbate (Alt.)

Air Movement & Control Association, Inc....................... J.A. Brooks
................................................................................................................................................ M. Stevens (Alt.)

AICO@ INC. ..kt W.D. Gallagher

American Academy of AUAIOIOY .............cooiiiiiiiiiiii i e e e e D. Ostergren
...................................................................................................................................... S. Gordon-Salant (Alt.)
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American Speech-Language-Hearing Association ..................cccccoiiiiiiiin e L.A. Wilber
............................................................................................................................................. V. Gladstone (Alt.)
Caterpillar, INC. ... ettt e e e e e e et e e e e e e e e e tant e e e e e e e e nnnraeeeaaaann K.G. Meitl
Compressed Air and Gas INStitute ...............ccooiiiiiiiii R.C. Johnson
........................................................................................................................................... D.R. Bookshar (Alt.)
Council for Accreditation in Occupational Hearing Conservation ....................cccccooiiiieniiinenene. VACANT
................................................................................................................................................. L.D. Hager (Alt.)
Emerson Electric — Copeland Corporation ..o A.T. Herfat
............................................................................................................................................ G. Williamson (Alt.)
ETS — Lindgren AcoUSEIC SYSteMS ............ooooiiiiiiiiiiii e D. Winker
.................................................................................................................................................... M. Black (Alt.)
EXXONMODIL ... et e e e e e e et e e e e e e e e e e e B. Moulton
G.R.A.S. Sound & Vibration...............ooooii e B. Schustrich
GENEIAl IMOLOIS ...ttt e e e e ettt e e e e e e s ettt e e e e e s e e ssntaeeeaaeeeaannsbeeeaaean D.B. Moore
Harley-Davidson Motor COMPANY..............c.cooiiiiiiiiiiiiee e e et e e e e e e e e e s eesarreeeeeeseesnnnes D. Jaeger
Information Technology Industry Council ................ccooooiiiiii e W.M. Beltman
............................................................................................................................................. J. Rosenberg (Alt.)
Institute of Noise Control ENGiNeering.............cccoooiuiiiiiiiiiiiiiii e B. Tinianov
International Safety Equipment Association ....................ccccoi i, J. Birkner
................................................................................................................................................. C.Z. Fargo (Alt.)
] T T 0 L= T TSP K.B. Washburn
..................................................................................................................................................... K. Cone (Alt.)
National Council of Acoustical Consultants......................coo e J. Erdreich
............................................................................................................................................... G.E. Winzer (Alt.)
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D. Collings S. Keith J. Weinstein
G.C. Maling

Suggestions for improvements to this standard will be welcomed. They should be sent to Accredited
Standards Committee S12, Noise, in care of the Standards Secretariat of the Acoustical Society of
America, 35 Pinelawn Road, Suite 114E, Melville, New York 11747-3177. Telephone: 631-390-0215;
Fax: 631-390-0217; E-mail: asastds@aip.org.
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Introduction

This standard describes a method for determination of sound power levels of broadband and/or discrete-
frequency noise, and narrowband noise sources in reverberation rooms. It is based on but more
restrictive than ANSI/ASA S12.51/ISO 3741, which allows the user to test using either the direct method
or the comparison method and also allows the user to employ a space with general characteristics. The
intent of ANSI/ASA S12.51/ISO 3741 is to have a room that provides a “good” environment for testing,
with the understanding that if the end result has a variation that is too high, the user can increase the
number of measurement locations to improve the spatial averaging and thus lower the variation. This is
not practical for sources that are difficult to move.

The method described herein requires reverberation room pre-qualification through test and requires the
use of the comparison method to determine sound power levels. This Standard specifies the physical
environment, procedures, and equipment to qualify the reverberation room by test. Pre-qualifying the
room ensures adequate modal density for the use of one source location to obtain acceptable accuracy
and repeatability of results. The reference sound source (RSS) used for the comparison method relies on
AHRI Standard 250 to accurately determine the sound power for the RSS at all frequencies of interest.
The use of the comparison method reduces a number of potential sources of data collection and
calculation errors. The standard contains information on instrumentation, installation, and operation of the
source, procedures for determining the number of microphone positions or length of traverse, and
procedures for the calculation of sound power levels.
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AMERICAN NATIONAL STANDARD ANSI/ASA $12.58-2012

American National Standard

Sound Power Level Determination for Sources Using a
Single-source Position

1 Scope

This American National Standard describes a method for the determination of sound power levels of
noise sources that emit broadband sound and/or discrete frequency sounds/tones in reverberation rooms.
The method described herein requires reverberation room pre-qualification through test and requires the
use of the comparison method to determine sound power levels. This standard specifies the physical
environment, procedures, and equipment used to qualify the reverberation room by test. Pre-qualifying
the room ensures adequate modal density for the use of one source location to obtain acceptable
accuracy and repeatability of results. The reference sound source (RSS) used for the comparison
method relies on AHRI Standard 250 to accurately describe the performance and characterize the sound
power of the RSS at all frequencies of interest. Sound rating values are often useful for applications and
design; therefore, it is important to acquire data and qualify measurement rooms in one-third octave
bands. The use of the comparison method reduces a number of potential sources of error. This standard
contains information on instrumentation, installation, and operation of the source; procedures for
determining the number of microphone positions or length of traverse; and procedures for the calculation
of sound power level. Measurements made in conformity with this standard will, with very few exceptions,
result in standard deviations equal to or less than specified in Table 1.

The frequencies covered in this standard range from the 50 Hz to the 10,000 Hz one-third octave bands
(63 Hz to 8000 Hz octave bands). The 50 to 80 Hz one-third octave band sound frequently affects
product applications and often cannot be ignored. The product-specific standards referring to this method
should specify the frequency range of interest for qualification, calculation, and reporting. This standard is
based on ANSI/ASA S12.51/ISO 3741 but provides additions, exceptions, and extensions.

Table 1 — Maximum standard deviations of sound power level reproducibility
determined in accordance with this standard

One-third octave band center One-third octave band maximum

frequency, Hz standard deviation of
reproducibility, oro, dB

50 - 80 4.0

100 - 160 3.0

200 - 315 2.0

400 - 5000 1.5

6000 - 10000 3.0

A-weighted 1.0

This standard is intended to serve as a basic reference to be used in product-specific standards and for
the guidance of the industry, including manufacturers, engineers, installers, contractors, and users.

The standard is appropriate for all noise sources but is especially appropriate when it is either undesirable
or unfeasible to move the source to decrease the uncertainty of the measurement.

This standard applies to products where sound power is determined by measurement using the
comparison method in a reverberation room that meets the qualification requirements of this standard.
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