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ABSTRACT

This standard describes a method for in sitv determination of the sound power level
of noise sources in indoor or outdoor environments using sound intensity measure-
ments. The standard contains information on instrumentation, installation and oper-
ation of the source, procedures for the selection of a measurement surface, methods
for the sampling of sound intensity on the measurement surface, procedures for the
calculation of sound power level, and techniques that can be used to qualify the mea-

surement environment.
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AMERICAN NATIONAL STANDARDS ON ACOUSTICS

The Acoustical Society of America provides the Secretariat for Accredited Standards
Committees ST on Acoustics, S2 on Mechanical Shock and Vibration, S3 on Bio-
acoustics, and S12 on Noise. These committees have wide representation from the
technical community (manufacturers, consumers, and general-interest representa-
tives). The standards are published by the Acoustical Society of America through the
American Institute of Physics as American National Standards after approval by their
respective standards committees and the American National Standards Institute.

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

This standard was approved by the American National Standards Institute as
ANSI §12.12-1992 on 27 January 1992.

An American National Standard implies a consensus of those substantially concerned with its scope
and provisions. An American National Standard is intended as a guide to aid the manufacturer, the
consumer, and the general public. The existence of an American National Standard does not in any
respect preclude anyone, whether he has approved the standard or not, from manufacturing, market-
ing, purchasing, or using products, processes, or procedures not conforming to the standard. Ameri-
can National Standards are subject to periodic review and users are cautioned to obtain the latest
editions.

Caution Notice: An American National Standard may be revised or withdrawn at any time. The proce-
dures of the American National Standards Institute require that action be taken to reaffirm, revise, or
withdraw this standard no later than five years from the date of publication.

The American National Standards Institute, Inc. (ANSI) is the national coordinator of
voluntary standards development and the clearing house in the U.S. for information
on national and international standards.

The Acoustical Society of America (ASA) is an organization of scientists and engineers
formed in 1929 to increase and diffuse the knowledge of acoustics and to promote its
practical applications.

Published by the Acoustical Society of America through the American Institute of Physics

®© 1992 by Acoustical Society of America. This standard may not be reproduced in whole or in part in
any form for sale, promotion, or any commercial purpose, or any purpose not falling within the fair-
use provisions of the Copyright Act of 1976, without prior written permission of the publisher. For
permission, address the Standards Secretariat of the Acoustical Society of America.
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FOREWORD

[This Foreword is not a part of the American National Standard Engineering Method for the Determination
of Sound Power Levels of Noise Sources Using Sound Intensity, ANSI 5$12.12-1992 (ASA Catalog No. 104-
1992).]

This American National Standard contains procedures for the determination of the
sound power of noise sources from sound intensity measurements. Previous sound
power determinations required special facilities such as anechoic, hemi-anechoic, or
reverberation rooms and the estimation of the sound power of sources from sound
pressure measurements which resulted in various errors. Using this new standard, the
sound power of noise sources can be directly determined from sound intensity mea-
surements made /n situ even when intrusive background noise is present in the envi-
ronment. The approaches in this standard are useful also for the relative ranking of
machinery noise sources in terms of sound power.

This standard was developed using the American National Standards Institute (ANSI)
Accredited Standards Committee Procedure under the Secretariat of the Acoustical
Society of America.

Accredited Standards Committee S12, Noise, under whose jurisdiction this standard
was developed, has the following scope:

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 phys-
ical acoustics as related to environmental and occupational noise.

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

W. Melnick, Chairman
R. Hillquist, Vice-Chairman
A. Brenig, Secretary

Acoustical Society of America @ W. Melnick, R. Hillquist (A/f)

Air-Conditioning and Refrigeration Institute @ R. Harold, H. C. Skarbek (A/l)

Aluminum Company of America (ALCOA) e S. I. Roth

American Academy of Otolaryngology, Head and Neck Surgery, Inc. e R. F. Naunton,

L. A. Michael (A/f)

American Industrial Hygiene Associatione C. D. Bohl

American Occupational Medical Association e T. R. Hatfield, J. Sataloff (A/)

American Otological Society, Inc. e |. Tonndorf

American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE) ¢
H. S. Pei, G. F. Hohn (A/f)

American Speech-Language-Hearing Association @ S. ). Barry, V. W. Byers (A/f)

American Welding Society @ vacant, M. E. Kennebeck (All)

Audio Engineering Society, Inc. # M. R. Chial

Bruel & Kjaer Instruments, Inc. @ G. C. Michel (Alt)

Compressed Air and Gas Institute (CAGIl) o |. H. Addington

Computer and Business Equipment Manufacturers Associatione L. F. Luttrell

Electric Light and Power Group e C. E. Hickman, M. C. Mingoia (A/l)

Fastener Industry Noise Control Research Program e E. H. Toothman, J. C. McMurray (A/f)
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Federal Aviation Administration e R. Tedrick

Larson-Davis Laboratories e D. Johnson, L. Davis (A/lf)

Motor Vehicle Manufacturers Association e D. B. Smith, T. ]. Slavin (A/)

National Institute of Standards and Technology (NIST) @ S. L. Yaniv, D. R. Flynn (A/)
National Council of Acoustical Consultants e G. C. Tocci, A. P. Nash (Al

National Electrical Manufacturers Association e W. L. Billington

Naval Ship Research and Development e vacant

Power Tool Institute, Inc. @ ). L. Bennett

Scantek, Inc. e R. ). Peppin

U. S. Army Aeromedical Research Laboratory e B. Mozo, ). H. Patterson (A/f)

U. S. Army Human Engineering Laboratory e G. R. Price, ]. Kalb (A/n)

U. S. Army Medical Corps e R. M. Atack

U. S. Department of the Air Force @ H. E. von Gierke

U. S. Department of the Army, Environmental Office e P. D. Schomer, R. Raspet (A/f)
U. S. Department of the Navy, Naval Medical Command e ). Page

Individual experts of Accredited Standards Committee S12, Noise, were:

P. K. Baade 5. Feldman W. W. Lang
R. C. Bartheld R. S. Gales G. C. Maling, Jr.
L. Batchelder W. |. Galloway A. H. Marsh
R. W. Benson E. E. Gross, Jr. W. Melnick
R. D. Bruce R. Guernsey ). Wesler
K. M. Eildred R. K. Hillquist G. Winzer
R. W. Young

Working Group $12/WG21, Determination of Sound Power Using Sound Intensity
Measurements, which assisted Accredited Standards Committee S12, Noise, in the
development of this standard, had the following membership:

M. ). Crocker, Chairman

D. Bernhard G. Krishnappa ]. Pope

). Buffa M. A. Lang T. Reinhart

R. L. Cohen G. P. Mathur ). K. Thompson
P. R. Donavan J. Nicolas ). Tichy

B. Forssen D. Yeager L. W. Tweed
R. Hickling A. Mielnicka Pate Y. S. Wang

C. Holsclaw R. ). Peppin H. A. Wolf

Suggestions for improvement of this standard will be welcomed. They should be sent
to Accredited Standards Committee $12, Noise, in care of the ASA Standards
Secretariat, 335 East 45th Street, New York, NY 10017-3483. Telephone (212)
661-9404.
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American National Standard

Engineering Method for the Determination -
of Sound Power Levels of Noise Sources

Using Sound Intensity

1 INTRODUCTION

In previous engineering standards on sound power
determination (S12.31-S12.36), sound intensity (the
primary quantity needed to determine sound power) is
estimated by sound pressure measurement, and there-
fore is subject to several sources of errors and uncer-
tainties. These uncertainties include errors due to mea-
surements in the near field, test environment
shortcomings, and errors caused by the lack of a vec-
tor measurement. Previous standards also required the
use of special facilities such as anechoic, semi-ane-
choic, or reverberation rooms. By using this standard,
the sound power can be determined in the usual oper-
ating or test environment of the sound source by mea-
suring sound intensity directly.

2 SCOPE
2.1 General

This standard gives engineering methods for deter-
mining in situ sound power using sound intensity mea-
surements on a measurement surface enclosing a
source. It provides guidelines on the acoustical envi-
ronment, including ambient noise, the measurement
surface enclosing the source, and the number of mea-
surements on the surface.

This standard does not include specification of in-
struments or calibration procedures. It is not limited
to any one technique of intensity measurement.

2.2 Field of Application

This standard is intended for use primarily to deter-
mine the sound power radiated by sources in situ for
the purpose of noise control, rating, and compliance
with purchase specifications. There are no explicit re-
strictions on the size or shape of the source. The stan-
dard applies to any source emitting essentially steady
noise during test, except those sources for which the
measurement surface cannot be fixed in space. This, in
most cases, should enable the sound power level of a
noise source to be determined in its usual operating en-
vironment when the source of interest is a prominent
source.

2.3 Measurement Uncertainty

Sound power determinations made in conformity
with this standard should result in standard deviations
which are equal to or less than those given in Table 1.
This table includes uncertainty in the sound intensity
measurement technique due to the test environment,
background noise levels, and selection of the number
of measurement points.

TABLE 1. Uncertainty in determining sound power
levels for engineering measurements in situ.

Octave band
center One-third octave
frequencies band center Standard
(Hz) frequencies (Hz) deviation (dB)
125 100 to 160 3.0
250 to 500 200 to 630 2.0
1000 to 4000 800 to 5000 1.5
8000 6300 to 10000 2.5

NOTE: The standard deviations given in Table 1 reflect the cu-
mulative effects of all causes of measurement uncertainty, excluding
variations in the sound power level from machine to machine or
from test to test which may be caused, for example, by changes in
the mounting or operating conditions of the source. The reproduc-
ibility and repeatability of the test results may be considerably better
(i.e., smaller standard deviations) than the uncertainties given in
Table 1 would indicate.

3 DEFINITIONS

For the purpose of this standard, the following defi-
nitions apply:
measurement surface (see Fig. 1): an arbitrary bound-
ary or hypothetical surface of area S chosen so that it
encloses the source surface, and on which measure-
ments are made. If present, reflective surfaces, e.g., a
supporting or ground plane, usually terminate the
measurement surface. Such reflective surfaces are not
a part of the measurement surface.

®© 1992 Acoustical Society of America
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