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The American National Standards Institute, Inc. (ANSI) is the national coordinator
of voluntary standards development and the clearinghouse in the U.S.A. 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.
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AMERICAN NATIONAL STANDARD

Acoustics — Determination of sound
power levels of noise sources —
Guidelines for the use of basic standards

(A Nationally Adopted International Standard)

Secretariat
Acoustical Society of America

Approved 12 July 2002
American National Standards Institute, Inc. (ANSI)

Abstract

This Nationally Adopted International Standard gives guidance for the use of a series of nine
International Standards describing various methods for determining the sound power levels from
all types of machinery and equipment.

It provides:

- brief summaries of these basic International Standards;

- guidance on the selection of one or more of these standards which are appropriate to any
particular type (see clause 6 and annex D). The guidance given applies only to airborne sound.
It is for use in the preparation of noise test codes (see ISO 12001) and also in noise testing where
no specific noise test code exists.

This Nationally Adopted International Standard is not intended to replace any of the details of, or

add any additional requirements to, the individual test methods in the other basic standards
referred to.
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AMERICAN NATIONAL STANDARDS ON ACOUSTICS

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, and S12 on Noise. These committees have wide represen-
tation from the technical community (manufacturers, consumers, trade associa-
tions, general interest, and government representatives). The standards are pub-
lished by the Acoustical Society of America through the American Institute of
Physics as American National Standards after approval by their respective stan-
dards committees and the American National Standards Institute.

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 pro-
cedures approved by American National Standards Institute (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 con-
cerned 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. Consen-
sus requires that all views and objections be considered, and that a concerted
effort be made toward their resolution.

The use of an American National Standard is completely voluntary. Their existence
does not in any respect preclude anyone, whether he 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 a standard.

Standards Secretariat
Acoustical Society of America
35 Pinelawn Road, Suite 114 E
Melville, NY 11747-3177

USA

Telephone: +1 631 390 0215
Fax: +1 631 390 0217
E-Mail: asastds@aip.org

© 2002 by the 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 provisions of the Copyright Act of 1976, without prior written permission of
the publisher. For permission, address a request to the Standards Secretariat of the Acous-
tical Society of America.

These materials are subject to copyright claims of ISO, IEC, ANSI, and ASA. No part of this
publication may be reproduced in any form, including an electronic retrieval system, without
the prior written permission of the Acoustical Society of America (ASA). All requests per-
taining to this standard should be submitted to the Acoustical Society of America (ASA).

Documents

Document Sharing Hub

Full document details: ANSI ASA S12.50-2002 (2012)


http://www.avadocuments.com/doc/ansi-asa-s12-50-2002-2012
http://www.avadocuments.com/doc/ansi-asa-s12-50-2002-2012

Contents

Foreword ... ...
Introduction ... . e
1 S T o=
2 Normative references ........ ...
3 Terms and definitions  ........ ... ... ..
4 Determination of sound power levels ......................
41 Reasons for the determination of sound power levels ........
4.2 Methodology . ...
5 Noise declaration according to ISO 4871 ...................
6 Selection of the appropriate International Standard for
determination of sound power levels .......................
6.1 Quantities to be measured and determined .................
6.2 Considerations affecting choice of method ..................
6.3 SYNOPSES et
6.4 Test environments ............ .. i
6.5 Measurement uncertainty . ... i
6.6 Procedure for selection ............ ... ... ... . . .
Annexes
A (normative) Synopses of basic International Standards on
sound power level determinations .............. ... ... ...
B (informative) Acoustical test environments  .................
C (informative) Factors affecting the choice of measurement
Method ...
D (informative) Guidance on the choice of appropriate
International Standard for determining the sound power level
of @sound SOUICE .. ... i
Bibliography . ......... ...

Full document details: ANSI ASA S12.50-2002 (2012)

O 01 O N = = <

NNOoOOOoOO O OO

11
19

21

23
25

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/ansi-asa-s12-50-2002-2012
http://www.avadocuments.com/doc/ansi-asa-s12-50-2002-2012

Foreword

[This foreword is not part of the Nationally Adopted International Standard (NAIS), Acous-
tics - Determination of sound power levels of noise sources — Guidelines for the use of

basic standards, ANSI S12.50-2002, ISO 3740: 2000.]

This Nationally Adopted International Standard (NAIS) comprises a part of a group
of definitions, standards, and specifications for use in acoustical work. It has been
adopted by the American National Standards Institute utilizing the Accredited
Standards Committee Procedures, under the Secretariat of the Acoustical Society

of America.

Accredited Standards Committee S12, Noise, under whose jurisdiction this NAIS

Standard was adopted, has the following scope:

Standards, specifications, and terminology in the field of acoustical noise per-
taining to methods of measurement, evaluation, and control; including biologi-
cal safety, tolerance, and comfort, and physical acoustics as related to envi-

ronmental and occupational noise.

This Standard is in harmony with International Standard ISO 3740: 2000, Acous-
tics - Determination of sound power levels of noise sources — Guidelines for the
use of basic standards, which was prepared by Technical Committee ISO/TC 43,

Acoustics, Subcommittee SC 1, Noise.

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

P. D. Schomer, Chairman
R. D. Hellweg, Vice Chairman
S. B. Blaeser, Secretary

Abbot Laboratories

Acoustical Society of America

Aearo Company
Air-conditioning and Refrigeration Institute (ARI) .................
Alcoa, INC. ..
American Academy of Otolaryngology, Head and Neck

Surgery, INC. ..o

American Industrial Hygiene Association

American Otological Society
American Speech-Hearing-Language Association (ASHA)

Audio Engineering Society, Inc. ........ ...
Bruel & Kjaer Instruments, Inc. .......... ... ... ... ..
Caterpillar, INC.. . ...
Compressed Air and Gas Institute (CAGI)

Council for Accreditation in Occupational Hearing
Conservation (CAOHC)

Howard Leight Industries

Full document details: ANSI ASA S12.50-2002 (2012)

D. Walton

B. Muto (Alt.)

B. M. Brooks

W. J. Galloway (Alt.)
E. H. Berger

R. Seel

M. Darbeau (Alt.)
W. D. Gallagher

R. A. Dobie

L. A. Michael (Alt.)
D. Driscoll

J. Banach (Alt)

R. F. Naunton

G. Linn

R. Levinson (Alt.)
M. R. Chial

D. Queen (Alt)

M. Alexander

J. Chou (Alt)

K. G. Meitl

D. G. Roley (Alt)
J. H. Addington
D. R. Bookshar (Alt)

R. D. Bruce

E. H. Berger (AlL)
V. Larson

E. Woo (Alt.)
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Industrial Safety Equipment Association ........................ J. Birkner
J. C. Bradley (Alt)

Information Technology Industry Council (ITl) ................... R. D. Hellweg

W. H. Johnson (AlL)
Institute of Noise Control Engineering ..............ccoovvvo... B. Tinianov

M. Lucas (Alt.)
James Anderson & Associates (JAA) .. ... L. D. Hager

R. R. Anderson (Alt.)
Larson Davis Laboratories .......... ... L. Davis

L. Harbaugh (Alt.)
National Council of Acoustical Consultants ..................... J. Erdreich
National Hearing Conservation Association (NHCA) ............. K. Michael
Noise Pollution Clearinghouse ...............ccciiiiiiiiinnnn. L. Blomberg
North American Insulation Manufacturers Association ............ R. Godfrey

R. Moulder (Alt)
Power Tool Institute, InC. ... S. Broadbent

J. Nosko (Alt.)
U.S. Army Aeromedical Research Lab ......................... W. Ahroon

D. Ostler (Alt)
U.S AIFFOICE .. R. L. McKinley
U.S. Army Construction Engineering

Research Laboratories (USA-CERL)......................... L. Pater

U.S. Army Human Research and Engineering Directorate ........ J. Kalb

T. R. Letowski (Alt)
U.S. Army, Center for Health Promotion and Preventive Medicine.. G. A. Luz
W. A. Russell (Alt.)

U.S. Department of the Navy Naval Surface Warfare Center .. .... S. A. Fisher
J. Niemiec (Alt.)
U.S. Department of Transportation ......................oooo... A. Konheim

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

P. K. Baade R. K. Hillquist J. P. Seiler

R. W. Benson D. L. Johnson L. C. Sutherland
L. L. Beranek W. W. Lang W. R. Thorton
E. H. Berger : H. E. von Gierke
S. H. P. By f' S ,'\\A/'aar"s"hg’ g L. A. Wilber

B. M. Brooks T G. Winzer

K. M. Eldred J. Pope G. S. K. Wong
L. S. Finegold J. D. Royster R. W. Young

W. G. Galloway P. D. Schomer

Working Group S12/WG23, Determination of Sound Power, which provides the
parallel national work in Accredited Standards Committee S12, Noise, had the
following membership:

R. J. Peppin, Co-Chair

B. M. Brooks, Co-Chair

K. Cunefare C. Ebbing
M. Nobile P. D. Schomer

Suggestions for improvement of this NAIS Standard will be welcomed. They
should be made in writing to Accredited Standards Committee S12, Noise, in care
of the Standards Secretariat, 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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ISO 3740:2000(E)

Introduction

0.1 General

The series of International Standards, for which this International Standard serves as a guideline for use, comprises
ISO 3741, 1SO 3743-1, 1SO 3743-2, ISO 3744, 1SO 3745, 1SO 3746, 1SO 3747, ISO 9614-1 and 1SO 9614-2. In
principle, the methods of determining sound power levels described in ISO 3741 to ISO 3747 and 1SO 9614-1 and
ISO 9614-2 cover all types of machinery and equipment.

ISO 3741 to 1ISO 3747, ISO 9614-1 and I1SO 9614-2 make up a set of basic International Standards which specify

the acoustical conditions and instrumentation to be used, describe the procedures to be followed, and give general
information on the mounting and operation of the machine under test in order to determine sound power levels.

The selection of standards for the determination of sound power levels can, for practical reasons, have
consequences for the selection of standards for the determination of the emission sound pressure levels (see

ISO 11200) and vice versa. It is beneficial to make the choice of standards concurrently with respect to the two
noise emission quantities.

0.2 Relationships to other standards

This International Standard is one of a series which specifies various methods for determining the noise emission

of a piece of machinery or equipment, or a sub-assembly of such equipment (referred to throughout this

International Standard as the "machine under test"). Standards in this series are grouped in three categories.

a) Methods for the determination of sound power levels

This category includes the following standards (see Table 1):

— IS0 3741 to ISO 3747 give methods with precision grade, engineering grade or survey grade of accuracy for
determining sound power levels of machinery and equipment using sound pressure level measurements in

different types of environments;

— 1SO 9614-1 and ISO 9614-2 describe methods for determining the sound power levels of machinery and
equipment using sound intensity level measurements.

b) Methods for the determination of emission sound pressure levels at work stations and at other
specified positions

This category includes the following standards:
— IS0 11200 gives guidelines for the choice of the method to be used;

— 1SO 11201, ISO 11202 and ISO 11204 give methods for determining emission sound pressure levels of
machinery and equipment from measured sound pressure levels;

— 180 112083 gives methods for determining the emission sound pressure levels of machinery and equipment
from the sound power levels.
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ISO 3740:2000(E)

c¢) Noise test codes
For a particular family of machinery or equipment, a noise test code specifies the following:
— the methods and instruments to be used for the determination of the sound power level;

— the method to be used for the determination of emission sound pressure levels at work stations and/or at other
specified positions;

— the positions of the work stations;

— the mounting and operating conditions of the machine under test for the purpose of determining the noise
emission quantities;

— the method to be used for verifying declared noise emission quantities.

ISO 12001 gives rules for the drafting and presentation of a noise test code.
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INTERNATIONAL STANDARD ISO 3740:2000(E)

Acoustics — Determination of sound power levels of noise
sources — Guidelines for the use of basic standards

1 Scope

This International Standard gives guidance for the use of a series of nine International Standards describing
various methods for determining the sound power levels from all types of machinery and equipment. It provides:

— brief summaries of these basic International Standards;

— guidance on the selection of one or more of these standards which are appropriate to any particular type (see
clause 5 and annex D). The guidance given applies only to airborne sound. It is for use in the preparation of
noise test codes (see ISO 12001) and also in noise testing where no specific noise test code exists.

This International Standard is not intended to replace any of the details of, or add any additional requirements to,
the individual test methods in the other basic standards referred to.

These basic standards specify the acoustical requirements for measurements appropriate for different test
environments and accuracies.

It is important that specific test codes for various types of machinery and equipment be established and used in
accordance with the requirements of these basic International Standards. Such standardized noise test codes will
recommend the basic International Standard(s) to be used and will give detailed requirements on mounting and
operating conditions for a particular family to which the machine under test belongs.

If no specific noise test code exists for a particular type of machinery, this International Standard is of use for the
choice of the most suitable of the basic standards. In all cases, the mounting and operating conditions of the
machine under test should be in accordance with the general principles given in the basic standards.

NOTE Two quantities which complement each other can be used to describe the sound emission of machinery or
equipment. One is the emission sound pressure level at a specified position and the other is the sound power level. The
International Standards which describe the basic methods for determining emission sound pressure levels at the work station
and at other specified positions are the series ISO 11200 to ISO 11204.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO 3741:1999, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Precision methods for reverberation rooms.

ISO 3743-1, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Engineering methods for small, movable sources in reverberant fields — Part 1: Comparison method for hard-
walled test rooms.
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ISO 3740:2000(E)

ISO 3743-2:1994, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Engineering methods for small, movable sources in reverberant fields — Part 2: Methods for special reverberation
test rooms.

ISO 3744:1994, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Engineering method in an essentially free field over a reflecting plane.

ISO 3745:—1), Acoustics — Determination of sound power levels of noise sources using sound pressure —
Precision methods for anechoic and hemi-anechoic rooms.

ISO 3746:1995, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Survey method using an enveloping measurement surface over a reflecting plane.

ISO 3747, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Comparison method in situ.

ISO 9614-1:1993, Acoustics — Determination of sound power levels of noise sources using sound intensity —
Part 1: Measurement at discrete points.

ISO 9614-2:1996, Acoustics — Determination of sound power levels of noise sources using sound intensity —
Part 2: Measurement by scanning.

ISO 12001, Acoustics — Noise emitted by machinery and equipment — Rules for the drafting and presentation of a
noise test code.

IEC 61672-1, Electroacoustics — Sound level meters — Part 1: Specifications.

3 Terms and definitions

For the purposes of this International Standard, the following terms and definitions apply. More detailed definitions
may be found in the ISO 3740 series (which includes ISO 3741 through ISO 3747), in ISO 9614-1 and ISO 9614-2
and in noise test codes for specific types of machinery and equipment.

3.1

emission

airborne sound radiated by a well-defined noise source (e.g. the machine under test) under specified operating and
mounting conditions

NOTE Emission values may be incorporated in a product label and/or product specification. The basic noise emission

quantities are the sound power level of the source itself and the emission sound pressure levels at the work station and/or at
other specified positions (if any) in the vicinity of the source.

[1SO 12001]

3.2

sound power

w

rate per unit time at which airborne sound energy is radiated by a source

NOTE It is expressed in watts.

[1SO 12001]

1) To be published. (Revision of ISO 3745:1977)
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ISO 3740:2000(E)

3.3

sound power level

Ly

ten times the logarithm to the base 10 of the ratio of the sound power radiated by the source under test to the
reference sound power [Wy = 1 pW (10-12W)]

NOTE 1 It is expressed in decibels.

NOTE2  The frequency weighting or the width of the frequency band used should be indicated; for example A-weighted
sound power level (Ly).

NOTE3  Adapted from ISO 12001.

3.4
sound pressure level

L,

ten times the logarithm to the base 10 of the ratio of the square of the sound pressure to the square of the
reference sound pressure [p, = 20 uPa (2 x 10-° Pa)]

NOTE 1 It is expressed in decibels.

NOTE 2 The frequency weighting or the width of the frequency band used, and the time weighting (S, F or I, see
IEC 61672-1) should be indicated.

NOTE 3  Adapted from ISO 3744.

35
time-averaged sound pressure level

Lpeq T

sound pressure level of a continuous steady sound that, within a measurement time interval 7, has the same mean-
square sound pressure as a sound under consideration which varies with time:

17 p20)
L poqr =1011g ?j o-dr | dB (1)
0 Po

NOTE 1 It is expressed in decibels.

NOTE2  A-weighted time-averaged sound pressure levels are denoted by L,pqq7» Which is usually abbreviated to L . L, peqr
shall be measured with an instrument which complies with the requirements of IEC 61672-1.

NOTE 3 In general, the subscripts "eq" and "T" are omitted since time-averaged sound pressure levels are necessarily
determined over a certain measurement time interval.

NOTE 4  Adapted from ISO 12001.

3.6

sound energy level

Ly

ten times the logarithm to the base 10 of the ratio of the sound energy E (in joules) of the single burst of sound or
transient sound radiated by the sound source under test to the reference sound energy [E; =1 pJ (10-12J)]:

Ly =10Ig(E/E,)dB (2)

NOTE 1 It is expressed in decibels.

NOTE 2  The frequency weighting or the width of the frequency band used should be indicated.
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3.7
single-event sound pressure level

Lp,1s

time-integrated sound pressure level of an isolated single sound event of specified duration T (or specified
measurement time 7') normalized to Ty = 1 s:

T 2
1 (p°()

LP!1S =10|g T_ 5
00 Po

dr | dB

T
=L peqr +10 Ig{ﬁ}dB (3)

NOTE 1 It is expressed in decibels.
NOTE 2  Adapted from ISO 3744.

3.8
sound intensity
-

1
product of the sound pressure at a point and the associated particle velocity

NOTE It is a vectorial quantity.

3.9
background noise
noise from all sources other than the source under test

NOTE Background noise may include contributions from airborne sound, structure-borne vibration, and electrical noise in
instrumentation.

[ISO 3744]

3.10
background noise level
sound pressure level measured when the source under test is not operating

NOTE It is expressed in decibels.
3.11

background noise correction

Ky

correction term to account for the influence of background noise on the surface sound pressure level

NOTE 1 K is frequency dependent and is expressed in decibels.
NOTE 2  The correction in the case of A-weighting is denoted Ky

[ISO 3744]

3.12

environmental correction

K3

correction term to account for the influence of reflected or absorbed sound on the surface sound pressure level

NOTE 1 K, is frequency dependent and is expressed in decibels.
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