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ABSTRACT

This standard introduces a series of six standards specifying various methods for
determining the sound power levels of machines and equipment. When applying
these six standards to sound measurements on specific machines, it is necéssary to
decide which one or more of these standards is most appropriate for the required
precision for the particular class of machine or equipment and for the purpose of the
test. It is also necesssary to decide on specific details for mounting and operating the
machine to be tested within the general principles stated in the standards. Guidelines
for making these decisions are provided in this standard. These guidelines are essen-
tial for the proper application of these acoustical measurement standards and for the
preparation of specific sound test codes for various types of machines and
equipment.
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FOREWORD

[This Foreword is for information only and is not a part of American National Standard Guidelines for the
Use of Sound Power Standards and for the Preparation of Noise Test Codes, ANSI 512 30-1990 (ASA
Catalog No 94-1990) |

This Standard comprises a part of a group of definitions, standards, and specifications
for use in acoustical work. It has been developed under the American National Stan-
dards Institute by the Accredited Standards Committee Procedure under the Secretar-
iat of the Acoustical Society of America.

Accredited Standards Committee $12, 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 physical
acoustics as related to environmental and occupational noise

This standard, originally developed in Accredited Standards Committee 51, Acous-
tics, as ANSI $1.30-1979 (ASA 10-1979), now comes under the jurisdiction of Accre-
dited Standards Committee S12, Noise. It has therefore been redesignated as ANSI
§12.30-1990, the year of its approval by ANSI, with its editorially revised text, to
include references to the series of sound power standards, all of which now bear $12
designations (ANSI S12.30-ANSI $12.36).

This standard is in harmony with International Standard 1SO 3740-1980, Acoustics—
Determination of the Sound Power Levels of Noise Sources—Guidelines for the Use
of Basic Standards and for the Preparation of Noise Test Codes, which was originally
developed by Working Group 6 of Technical Committee 43/Subcommittee 1 of the
International Organization for Standardization (ISO/TC 43/SC1/WG6).

This standard introduces a series of six standards specifying various methods for de-
termining the sound power levels of machines and equipment Taken together, the
six standards specify the acoustical requirements for measurements appropriate for
test environments as shown in the table on p. iv.

in order to conduct a test in accordance with one of the six methods, it is necessary
to decide which one is most appropriate for the conditions and purposes of the test.
The operating and mounting conditions of the machine or equipment to be tested
must be in accordance with the general principles stated in the six standards. Guide-
lines for making these decisions are provided in this standard.

At the time this Standard was submitted to Standards Committee 512, Noise, for ap-
proval, the membership was as follows:

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

Acoustical Society of Americae W Melnick, W Hillquist (4/)
Acoustical Systems, Inc. # R Goodwin, R Seitz (A
Air-Conditioning and Refrigeration Institute ® R. Harold, ] C Clukey (A/)

it
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American National Standards and International Standards specifying various methods for determining the sound power levels of machines and

equipment.
American International Classification Test environment Size Character Sound power levels Optional information
National Standard of method of source of noise obtainable _obtamable
Standard
§12.31
(revision of IS0 3741 Steady.
$1.31-1980) Reverberation broad-band
Precision room meeting In one-third A-weighted sound
S12.32 ISO 3742 (Grade 1) specified Volume of source Steady, octave or octave power
(revision of requirements preferably less discrete- bands level
S1.32-1980) than 1% of test frequency or
room volume narrow-band
$12.33 ISO 3743 Engineering Special rever- Steady,
(revision of (Grade 2) berant test broad-band A-weighted and Other weighted sound
S1.33-1982) TOOm narrow-band, 1n octave bands power levels
discrete-
frequency
S12.34 ISO 3744 Engineering Outdoors or 1n Greatest linear
(revision of (Grade 2) large room dimension less Any A-weighted and Directivity infor-
$1.34-1980) than 15 m; other- n one-third mation and sound
wise limited only octave or octave pressure levels as a
by available test bands function of time;
environment other weighted sound
power levels
S12.35 ISO 3745 Precision Anechoic or Volume of source Any
(revision of (Grade 1) hemi-anechoic preferably less
$1.35-1979) room than 0.5% of
test room volume
S12.36 ISO 3746 Survey No special test No restrictions; Steady, A-weighted Sound pressure levels
(revision of (Grade 3) environment limited only by broad-band as a function of time;
$1.36-1979) available test narrow-band, other weighted sound
environment discrete- power levels
frequency
Survey No special test No restrictions Steady, Sound power levels
- ISO 3747 % broad-band A-weighted
(Grade 3) environment 1 octave bands
narrow-band,
discrete-

- frequency

Al

AIOMIFOA
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ALCOA ¢S | Roth

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

L A Michael (A/)

American Industrial Hygiene Associatione C D Bohl

American College of Occupational Medicine @ P F Bronson, J Sataloff (A/f)

American Otological Society e R F Naunton

American Society of Heating, Refrigerating, and Air-Conditioning Engineerse H S Pei,
G F Hohn (Al

American Speech-Language-Hearing Association e R Kasten

American Welding Society @ (Vacant), M E Kennebeck, Jr (A/)

Audio Engineering Society e M R Chial

Bruel & Kjaer Instruments, Inc. e (Vacant), G C Michel (A/)

Compressed Air and Gas Institute ) H Addington

Computer and Business Equipment Manufacturers Associatione L. F Luttrell

Edison Electronic Institute @ (Vacant), M C Mingoia (A/f)

Fastener Industry Noise Control Research Programe £ H Toothman, ] C McMurray (A/f)
Federal Aviation Administratione R N Tedrick

Larson-Davis Laboratories® D johnson, L Davis (Al

National Council of Acoustical Consultantse] Erdreich, R L Richards (A/f)

National Institute of Standards and Technology e D R Flynn, D | Evans (A/f)

National Electrical Manufacturers Association @ D Rawlings

David Taylor Research Center @ D Vendittis

Power Tool Institute @ R Callahan

Scantek, Inc. # R ] Peppin

U.S. Army Aeromedical Research Lab. @ R Mozo, | H Patterson (A/)

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

U.S. Department of the Army, Walter Reed Medical Centere R M Atack

U.S. Air Force @ R McKinley

U.S. Army Construction Engineering Research Laboratory @ P D Schomer, M White (A/)
U.S. Department of the Navy, Naval Medical Command o] Page, L Marshall (A/f)

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

P K Baade K M Eldred G C Maling
R G Bartheld R S Gales A H Marsh
L Batchelder W | Galloway L Wilber
R W Benson R Guernsey G Winzer
L Beranek W W Lang R W Young

Working Group S12/WG 23 on Determination of Sound Power, which has cogni-
zance of the subject matter in this standard, had the following membership:

P K Baade, Chairman

R G Bartheld G C Maling, Jr
G Diehl ] Malosh

D R Flynn A H Marsh

R K Hillquist R ) Peppin

Suggestions for improvement in this standard will be welcomed. They should be sent
to Accredited Standards Committee S12 at the Standards Secretariat, in care of
the Acoustical Society of America, 335 East 45th Street, New York, NY 10017-
3483. Telephone (212) 661-9404.



https://webstore.ansi.org/Standards/ASA/ANSIS12301990R2002?source=preview

This is a preview of "ANSI S12.30-1990 (R2...". Click here to purchase the full version from the ANSI store.

CONTENTS
INTRODUCTION... ... ... ... ... e e e e e 1
1 GENERAL ...... e e e e s e .2
1.1 Scope ... . .. . . e e e v e e e e e 2
12 Applvcablllty ........ e e e e e e, coon 2
2 SELECTION OF THE APPROPRIATE STANDARD FOR DETERMINATION
OF SOUND POWER LEVEL..... ... ... . e e e C e . .2
2.1 Quantities to be measured and determined ... . . ... ... e e C e .
2 2 Considerations affecting choice of measurement method .... ..., .. C e 2
2.3 Synopses.......... . . e e . e e . e e e C e P
2.4 Test environments.. ... R Ca e e e .. e e 3
2.5 Procedure for selection . ..... .. . o, e C e . |
3 PREPARATION OF NOISE TEST CODES .. e e e e, 4
31 General. ... ... .. e e C e C C .4
32 Use of sound power standards. . ..... .. e . e e R 5
3 3 Data presentation ....... e e e e s e e, 6
4 SYNOPSES OF STANDARDS ON SOUND POWER LEVEL DETERMINATIONS . ... .. 7
4.1 Synopsis of ANSI S12 31-1990 . ... C e e e e 7
4.2 Synopsis of ANSI S12 32-1990 . .. C e " C e e e e 7
4 3 Synopsis of ANSI $12.33-1990 ... ... e, e, 8
4.4 Synopsis of ANSI $12 34-1988 .. ... . ... e e C e e .. 8
45 Synopsis of ANSI 512 35-1990 .... G e R e .. 8
4 6 Synopsis of ANSI S12 36-1990 .. . ... .. ... - . G e 9
5 REFERENCES. ... ... C e e e e e .9
APPENDIX A: FACTORS AFFECTING CHOICE OF MEASUREMENT .. e e .10
APPENDIX B: ACOUSTICAL TEST ENVIRONMENTS .. ... ... . . e e 11
TABLES
TABLE 1 Uncertainty in determining sound power levels, exptessed as the largest value of the standard
deviation in decibels... . . e C e e, C
TABLE Il Factors influencing the choice of the method . e .. 4
FIGURE
FIG. 1 Preferred format for reporting octave and one-third octave band sound power levels . ... ... .6

vii


https://webstore.ansi.org/Standards/ASA/ANSIS12301990R2002?source=preview

This is a preview of "ANSI S12.30-1990 (R2...". Click here to purchase the full version from the ANSI store.

American National Standard

Guidelines for the Use of Sound Power Standards
and for the Preparation of Noise Test Codes

INTRODUCTION

The most important factor in the selection of a
noise measurement method is the ultimate use of the
data that are to be obtained. This standard introduces
a series of six standards describing various methods for
determining the sound power levels of machines and
equipment. Sound power level data are useful for:

(a) calculating the approximate sound pressure lev-
el at a given distance from a machine operating
in a specified environment;

(b) comparing the noise radiated by machines of the
same type and size;

(c) comparing the noise radiated by machines of dif-
ferent types and sizes;

(d) determining whether a machine complies with a
specified upper limit of sound emission;

(¢) planning in order to determine the amount of
transmission loss or noise control required un-
der certain circumstances;

(f) engineering work to assist in developing quiet
machinery and equipment.

The sound power level data determined according
to one of the six standards are essentially independent
of the environment in which the data are obtained.
This is one of the reasons for using sound power level
to characterize the noise emitted by various types of
machines and equipment.

These six standards specify the acoustical require-
ments for measurements appropriate for different test
environments and accuracies.

When applying these six standards to sound mea-
surements on specific machines, it is necessary to de-
cide which one or more of these standards is most ap-
propriate for the required precision for the particular
class of machine or equipment and for the purpose of
the test. It is also necessary to decide on specific details
for mounting and operating the machine to be tested
within the general principles stated in the standards.

Guidelines for making these decisions are provided
in this standard. These guidelines are essential for the
proper application of these acoustical measurement

standards and for the preparation of specific sound test
codes for various types of machines and equipment.

Use of sound power as a descriptor for the noise
emitted by the source does not include directivity in-
formation. Procedures are, however, given in the stan-
dards for the calculation of the directivity index when
the measurements are made in a free field or in a free
field over a reflecting plane.

If no specific sound test code exists for a particular
type of machine, the most suitable of the standards
should be followed and the mounting and operating
conditions used should be described in the test report.
These conditions should be in accordance with the
general principles given in the standards.

Control of noise from machines or equipment re-
quires effective exchange of acoustical information
among the several parties concerned. These include
the manufacturer, specifier, installer, and user of the
machine or equipment. This acoustical information is
obtained from measurements. These measurements are
useful only if they are carried out under specified con-
ditions to obtain defined acoustic quantities using stan-
darized instruments.

The set of standards for which this standard serves
as the introduction is as follows:

American National Standard Precision Meth-
ods for the Determination of Sound Power Lev-
els of Broad-Band Noise Sources in Reverbera-
tion Rooms, S12.31-1990.

American National Standard Precision Methods
for the Determination of Sound Power Levels of
Discrete-Frequency and Narrow-Band Noise
Sources in Reverberation Rooms, $12.32-1990.

American National Standard Engineering Meth-
ods for the Determination of Sound Power Lev-
els of Noise Sources in a Special Reverberation
Test Room, S12.33-1990.

American National Standard Engineering Meth-
ods for the Determination of Sound Power Lev-
els of Noise Sources for Essentially Free-Field
Conditions over a Reflecting Plane, $12.34-1988.

American National Standard Precision Methods
for the Determination of Sound Power Levels of

®© 1991 Acoustical Society of America
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2 AMERICAN NATIONAL STANDARD

Noise Sources in Anechoic and Hemi-Anechoic
Rooms, S12 35-1990.

American National Standard Survey Methods
for the Determination of Sound Power Levels of
Noise Sources, S12 36-1990

In principle, the methods of measurement described
in ANSI S12.31 to ANSI $12.36 cover all types of ma-
chines and equipment. For noise measurements on a
particular kind and size of machine or equipment
when only certain kinds of facilities are available for
the measurements, only one of these standards may be
applicable. For type testing, however, only one method
should be prescribed.

The six standards prescribe the acoustical condi-
tions for the noise measurements and the instruments
to be used. Only general information is given on the
installation and operation of the sound source during
the measurements. Different types of machines and
equipment require more detailed instructions concern-
ing the installation and operation of the equipment
during the noise tests.

The standards in this series supersede ANSI S1.2-
1962, American National Standard Method for the
Physical Measurement of Sound, and ANSI S1.21-
1972, American National Standard Method for the
Determination of Sound Power Levels of Sound
Sources in a Reverberation Room.

1 GENERAL
1.1 Scope

This standard provides guidelines comprising:

(a) brief explanations of the principles un-
derlying the set of standards for measur-
ing the noise emitted by machines and
equipment;

(b) assistance in the selection of the appro-
priate sound power standard; and

(c) general information on supplementing
the standards with instructions concern-
ing the installation and operating condi-
tions for the particular type of machine
or equipment; such instructions are usu-
ally incorporated in test codes.

1.2 Applicability

These guidelines are applicable to the preparation
of all noise test codes for any type of machine or equip-
ment, with the exception of moving vehicles or other
nonstationary equipment. These guidelines apply only
to airborne sound and are applicable only to test codes
requiring the determination of sound power levels of
noise sources.

2 SELECTION OF THE APPROPRIATE
STANDARD FOR DETERMINATION OF
SOUND POWER LEVEL

2.1 Quantities to be measured and
determined

Methods are prescribed for measuring the sound
pressure levels, either A-weighted or in frequency
bands, in a specified acoustical environment. From
these data, the sound power level of the source is cal-
culated either as an A-weighted value or in frequency
bands.

NOTES:

(1) Other weightings, such as C weighting, may give additional
information concerning low-frequency components.

(2) Other meter characteristics, such as “impulse,” may give ad-
ditional information concerning impulsive components, particularly
when measurements are made in a free field or in a free field over a
reflecting plane rather than in a reverberant environment.

The sound power levels are mean values obtained by
time and space averaging. For certain kinds of noise
and under certain measurement conditions, it is useful
to supplement the sound power level data with infor-
mation concerning fluctuations of the values in both
space and time. Examples include calculation of the
directivity index and determination of sound power
level during a particular operating cycle of a machine.

2.2 Considerations affecting choice of mea-
surement method

The applicability of the standards in this set is de-
termined by

(a) the size of the noise source which, for laboratory
measurements, is given in terms of the percent-
age of test room volume;
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(b) the test environment available for the
measurements;

(c) the character of the noise produced by the
source (for example: broad-band, narrow-band,
discrete-frequency; steady, nonsteady, impul-
sive); frequency range of interest;

(d) the highest grade of accuracy required; and

(e) the acoustical data required, including the sound
power level data and other acoustical informa-
tion (for example: directivity of source, temporal
pattern).

2.3 Synopses

Synopses of ANSI $12.31 through ANSI $12.36 are
to be found in Sec. 4.

2.4 Test environments

For descriptions of the several test environments
described in ANSI S12.31 through ANSI $12.36 refer-
ence should be made to Appendix A.

2.5 Procedure for selection

Table I gives the uncertainties involved in the deter-
minations of the sound power levels according to the
six standards in the series.

Measurements made in conformity with this series
of standards will, with very few exceptions, result in
standard deviations which are equal to less than those
given in Table I. The standard deviations of Table I
reflect the cumulative effects of all causes of measure-

ment uncertainty, excluding variations in the sound
power level from test to test which may be caused, for
example, by changes in the mounting or operating con-
ditions of the source. The interlaboratory reproducibil-
ity and repeatability of the test results may be consid-
erably better (i.e., smaller standard deviations) than
the uncertainties given in Table I would indicate.

NOTES:

(1) The standard deviations listed in Table I are measures of the
uncertainties associated with the test methods defined in these stan-
dards. If a stable noise source were transported to each of a large
number of laboratories, and if at each laboratory, the sound power
of that source were measured in accordance with the provisions of a
particular standard, the standard deviation, as a function of frequen-
cy, of these many sound power determinations could be calculated.
If a similar round robin series of measurements were carried out on
each of a large number of other stable noise sources, it would be
possible to calculate standard deviations that would correspond to
the random selection of a sound source and the random selection of
a laboratory. It is these standard deviations which have been esti-
mated and listed in Table I and in the six standards.

(2) If two laboratories use similar facilities and instrumentation,
the results of sound power determination on a given source in these
laboratories may be in better agreement than would be inferred from
the standard deviations in Table I.

(3) For a particular family of sound sources, of similar size and
with similar sound spectra, the standard deviations of sound power
determinations in different laboratories may be significantly smaller
than the values given in Table 1. Thus, based on round robin data, a
test code for a particular type of machinery may state standard devi-
ations smaller than those given in Table I.

The purpose for which the noise measurements are to
be made determines the grade of accuracy required.
The several factors influencing the selection of an ap-
propriate test method are shown in Table II This table
gives guidance for the selection of the appropriate

TABLE [. Uncertainty in determining sound power levels, expressed as the largest value of the standard devi-

ation in decibels.

Octave
m:;. nt | bands [Hz) 125 250 500 1000 to 4000 | 8000 A
Standard 1/3 Octave 6300 to
Standard bands (Hz) 100 to 160 | 200 to 315|400 to 630 800 to 5000 10000
$12.31 IS0 3741 .
512.32 IS0 3742 3 2 15 3
$12.33 1503743 5 3 2 3
$12.34 1S0 3744 3 2 15 25
(Anechoic room) 1 1 05 1 -
$12.35 IS0 3745 Tomramecioe
emi-anec
room) 15 15 1 15 .
$12.36 IS0 3746 - - - - 5
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TABLE . Factors influencing the choice of thé method.

I Specified in Standard
i Optional

S$12.31
S$12.32
$12.33
$12.35

Size of source Small sources - movable

Large sources- not movable

Steady - broad band
Character of noise

Steady - narrow band - discrete frequency

11 |
I (| S12.36

Non-steady
Classification Precision ]
of method Engineering
Survey 2

Noise control work

Application of data Type testing

Comparison: Machines of different types
Machines of same type

Octave band levels

1/3 octave band levels
A-weighted leveis
Other weightings
Directivity information
Temporal pattern

Information obtained

I |
1111 |
il EE -
MENISTON I | D | B | A | 1034

Test environment | ) arge rooms, outdoors

In situ, indoors, outdoors

Laboratory reverberation rooms
Special reverberation test room

Laboratory anechoic or hemi-anechoic rooms

standard. The left side of the table lists the selection
criteria. In the right-hand column, bars along the ver-
tical lines combine the appropriate test conditions ac-
cording to each of the individual standards.

After defining the requirements of the test, the ap-
propriate standard can be selected by following the
bars along the appropriate vertical line. A solid bar in-
dicates that the corresponding standard is fully appli-
cable to the test condition and the sound power levels
are within their given ranges of uricertainty. An open
bar means that the user of the standard may obtain
data, but that the measurements are optional.

If the source can be moved and the test environ-
ments are available, one of the methods described in
ANSI S12.31 through ANSI S12.35 should be select-
ed. If the machine or equipment to be tested cannot be
moved, only the methods described in ANSI S12.34

s1234 |0 WA
s12.36 |1l

S12.31
§12.32
§12.33
$12.35

and ANSI S12.36 are applicable. The method selected
will depend upon the factors discussed in 2.2.

Additional information concerning the topics cov-
ered in Table 1I is given in Appendix A.

3 PREPARATION OF NOISE TEST CODES
3.1 General

Each noise test code requiring the determination of
the sound power level of a particular kind of machine
or equipment should preferably be based on:

(a) one of the precision methods (ANSI $12.31,
ANSI S12.32, or ANSI S12.35);

(b) one of the engineering methods (ANSI S12.33
or ANSI S12.34);
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(c) the survey method (ANSI S12.36).

For the establishment of noise test codes for machines
and equipment, the most appropriate method of mea-
surement shall be selected from the standards listed in
this standard. The decision shall then be made con-
cerning the need for preparing supplementary require-
ments giving detailed specifications on:

(a) operating conditions;
(b) installation and mounting conditions; and

(c) microphone array, traverse and measure-
ment surface.

The decision may be made that supplementary re-
quirements are not necessary and that one of the six
standards (ANSI S12.31 and S12.36) is sufficient for
the purposes of the noise test code.

If one of these standards is to be used in preparing
the noise test code for a particular class of machine or
equipment, the code should cover the subjects listed in
3.2.

3.2 Use of sound power standards
3.2.1

Under “Scope,” the test code should carefully de-
fine the types of machinery or equipment for which the
test code is applicable. For large machines with many
components and subassemblies, a clear definition
should be made of the noise sources that are to be con-
sidered part of the machine under test.

3.2.2

Under “Purpose,” the test code should define the
specific purpose(s) for which the data are to be ob-
tained (see the Introduction). The test code should
state whether the noise emission is to be expressed in
terms of a weighted sound power level or in terms of
the sound power level spectrum (in octave or one-third
octave bands).

3.23

A “General Statement” should state the limit of un-
certainty to be achieved and should refer specifically to
the selection of the standard which is to be used in ap-
plying the test code from among those which will yield
results within the allowable uncertainty.

3.24

The text of the standard selected should not be in-
cluded verbatim in the test code.

3.25

Under “Information to be Recorded,” the test code
should require that the source locations and micro-
phone positions in the test environment be described in
detail.

Under “Information to be Reported,” the test code
should indicate the result of the measurement and the
minimum of technical information that will be com-
municated for general information. Details on mea-
surement procedure, measurement instruments,
rooms, etc., need not be reported.

3.2.6

All factors related to the installation, mounting, lo-
cation and operation of the particular type of machin-
ery and equipment covered by the code which could
have an influence on the amount and character of the
sound emitted should be studied. The installation and
operating conditions to be specified in the noise test
code should be selected. The section of the test code
dealing with the installation and with the operating
conditions will generally be the major section of the
code.

NOTES:

(1) Mounting conditions: The equipment to be tested should be
installed and mounted in one or more positions that are typical of
normal usage, if practicable.

If the source is placed in close proximity to a wall (or ceiling)
during normal usage, its sound radiation is influenced by these sur-
faces and special precautions should be taken to imitate their effects
during measurements. For measurements in reverberation test
rooms, the source should be placed with respect to the walls (or ceil-
ing) as for normal use. If the source is normally in close proximity to
two planes (e.g., wall and floor or wall and ceiling), it should be test-
ed in a similar environment, simulated by erecting an auxiliary wall
on the reflecting plane and mounting the source appropriately.

Mounting conditions should be described in detail.

Requirements should be given that all auxiliary equipment nec-
essary for operating the equipment under test that is not a part of the
source should be located outside the test environment.

(2) Operating conditions: During the acoustical measurements,
the source shall be operated in a specified manner. One or more of
the following operating conditions should be chosen and described
in detail by means of specially defined operational parameters for
the special kind of equipment covered by the test code:

(a) equipment under specified load and operating
conditions;

(b) equipment under full load {if different from (a)};
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