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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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Abstract

This Standard provides three methods to measure sound pressure levels from all types of
machinery and equipment at workstations and other specified positions. The first method applies
to measurements in an essentially free field over a reflecting plane. These sound pressure levels
are, in general, equal to or lower than those that would occur when the machine is operated in its
normal surroundings as the effects of background noise or reflections from surfaces other than
the mounting surface are excluded. The second method applies to measurements in normal
operating environments where the effects of background noise and reflections from surfaces
surrounding the machine are accounted for in the measurements. The third method is a survey
method of measurement for sound sources operating in their normal environments when less-
accurate measurements are acceptable.
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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, and general-
interest representatives). The standards are published by the Acoustical Society of
America through the American Institute of Physics as American National Stan-
dards 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
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 towards their resolution.

The use of an American National Standard is completely voluntary. Their exist-
ence does not in any respect preclude anyone, whether he or she has approved
the Standards or not, from manufacturing, marketing, purchasing, or using prod-
ucts, 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.

Standards Secretariat

Acoustical Society of America
120 Wall Street, 32nd Floor

New York, New York 10005-3993

Telephone: +1 212 248 0373
Telefax: +1 212 248 0146

© 1997 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 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.
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Foreword

[This foreword is for information only and is not an integral part of ANSI $12.43-1997
American National Standard Methods for Measurement of Sound Emitted by Machinery
and Equipment at Workstations and Other Specified Positions .)

This American National Standard was developed as a national counterpart to
four international Standards:

ISO 11200:1995 Acoustics —Noise Emitted by Machinery and Equipment
— Guidelines for the Use of Basic Standards for the Determination of
Emission Sound Pressure Levels at a Workstation and at Other Specified
Positions.

ISO 11201:1995 Acoustics —Noise Emitted by Machinery and Equipment
—Measurement of Emission Sound Pressure Levels at 8 Workstation and
at Other Specified Positions—Engineering Method in an Essentially Free
Field over a Reflecting Plane.

ISO 11204:1995 Acoustics—Noise Emitted by Machinery and Equipment
—Measurement of Emission Sound Pressure Levels at a8 Workstation and
at Other Specified Positions —Method Requiring Environmental Corrections.

ISO 11202:1995 Acoustics —Noise Emitted by Machinery and Equipment
—Measurement of Emission Sound Pressure Levels at a Workstation and
at Other Specified Positions —Survey Method in Situ.

This Standard was developed under the jurisdiction of Accredited Standards
Committee S12, Noise, which 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.

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

P. D. Schomer, Chair
B. M. Brooks, Vice Chair
A. Brenig, Secretary

Acoustical Society of America . ................... P. D. Schomer

W. J. Galloway(A/t.)
Acoustical Systems, Inc. ........................ R. Goodwin

R. Seitz (Alt.)
Air-Conditioning and Refrigeration Institute . .......... S. Wang

S. Acton (Alt.)
Aluminum Company of America (ALCOA) ............ S. I. Roth
American Academy of Otolaryngology,

Head and Neck Surgery, Inc. . ................... G. A. Gates

L. A. Michael (A/t.)
American College of Occupational Medicine .......... P. J. Brownson

J. Sataloff (4ft.)
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American Industrial Hygiene Association . ............ L. H. Royster
J. F. Meagher (A/t.)

American Otological Soclety ..................... R. F. Naunton
American Soclety of Heating, Refrigerating, and
Air-Conditioning Engineers (ASHRAE) .............. H. S. Pei
J. L. Heldenbrand (A/t.)
American Speech-Hearing-Language
Associastion [ASHA) .. ........................ J. D. Royster
M. E. Thompson (A/t.)
Audio Engineering Society, nc . .. ................. M. R. Chial
D. Queen (Alt.)
Bruel and Kjaer instruments . . .. .................. L. J. Pace
M. Alexander (A/t.)
Compressed Air and Gas Institute (CAGI) ............ J. D. Addington

D. R. Bookshar (A/t.)
Council for Accreditation in Occupational

Hearing Conservation (CAOHC) .................. W.Monk
D. Driscoll (Alt.)
E-A-R Cabot Safety Corporation . .................. E. H. Berger
industrial Safety Equipment Association ............. D. K. Shipp
iInformation Technology Industry Council . ........... R. Lotz
W. F. Hanrahan (A/t.)
Larson Davis Instrumentation Systems . . ... ......... R. J. Peppin
B. Chanaud (Alt.)
National Council of Acoustical Consultants .. ......... J. Erdreich
R. L. Richards (A/t.)
National Electrical Manufacturers Association (NEMA) ... D. Rawlings
National Hearing Conservation Association (NHCA) ... .. J. R. Franks
E. H. Berger (Alt.)
Power Tool Institute, Inc. . ...................... R. Callahan
D. H. Montague (A/t.)
US. AlfFOIC8 . ...... .ttt it iienennannn R. L. McKinley
U.S. Army Aeromedical Research Laboratory ......... B. Mozo
U.S. Army Construction Engineering
Research Laboratories (USA-CERL) ................ P. D. Schomer
M. White (A4/t.)
U.S. Army Human Engineering Laboratory . ........... G. R. Price
J. Kalb (A/t.)
U.S. Army, Walter Reed Medical
Center, Army Audiology and Speech Center . . .. ..... R. W. Danielson
U.S. Department of Transportation . ... ............. A. Konheim
U.S. Navy Environmental Health Center .. ........... J. Page
L. Marshall (A/t.)
U.S. Navy National Surface Warfare Center ... ....... J. Niemic

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

P. K. Baade R. M. Guernsey P. D. Schomer
R. W. Benson R. K. Hillquist W. R. Thornton
L. L. Beranek D. L. Johnson H. E. von Gierke
E. H. Berger W. W, Lang L. A. Wilber

S. H. P. Bly G. C. Maling, Jr. G. E. Winzer

B. M. Brooks A. H. Marsh G. S. K. Wong
K. M. Eldred J. Pope R. W. Young
W. J. Galloway L. H. Royster

This Standard specifies three methods to measure sound pressure levels at
workstations and other specified positions. The methods differ from each other
in terms of the permissible test environments and expected accuracy of results.
One annex provides guidance on the selection of which method is appropriate
for a specific situation. Other annexes provide calculation procedures for making
corrections to measured sound pressure levels for the presence of background
sound levels and the acoustical properties of test environments.
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The methods of this Standard are not applicable to machines whose sole
purpose is to produce or reproduce sound, such as musical instruments,
loudspeakers, or earphones, except where such machines are attached to other
machines as annunicators.

This Standard is closely related to Draft ANSI S12.44-1997 American National
Standard Methods for Calculation of Sound Emitted by Machinery and
Equipment at Workstations and Other Specified Positions from Sound Power
Level.

The ad hoc Working Group, which assisted Accredited Standards Committee
S12, Noise, in the preparation of this standard, had the following membership:

W. J. Galloway, Chairman

M. Brooks R. J. Peppin R. W. Young
H.

B.
A. H. Marsh P. D. Schomer

Suggestions for improvement 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, 120 Wall Street, 32nd
floor, New York, New York, 10005-3993, U.S.A.

Telephone: +1 212 248 0373 FAX: +1 212 248 0146
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AMERICAN NATIONAL STANDARD

ANSI $12.43-1997

American National Standard

Methods for Measurement
of Sound Emitted by Ma-
chinery and Equipment at
Workstations and Other
Specified Positions

1 Scope

1.1 General

This Standard specifies three methods for mea-
suring sound pressure levels from machinery and
equipment, at a workstation and at other spec-
ified positions nearby. The three methods are
differentiated primarily by the acoustical environ-
ment in which the measurements are made:

Method A: Measurements in an essentially
free field over a reflecting plane.

Method B: Measurements in any environment
that meets certain qualification requirements
specified in this Standard.

Method C: Measurements, in a semi-reverbe-
rent field, for which the accuracy implied by
the measurements under Methods A or B is
not required.

A workstation is occupied by an operator of a
machine or equipment. It may be located in an
open space in the room where the sound source
operates, or in a cab fixed to the source, or in an
enclosure remote from the source. One or more
specified positions may be in the vicinity of an
unattended machine. As some of these positions
may be occupied occasionally or regularly, they
are sometimes referred to as bystander positions.

Emission sound pressure levels are measured
with frequency weighting A and, if required, as
C-weighted peak and in frequency bands.

Instructions are given for the installation and
operation of the machine under test and for the

choice of microphone positions for the worksta-
tion and for other specified positions. The pur-
pose of the measurements is to permit com-
parison of the performance of different units of a
given family of machinery or equipment, under
defined environmental conditions and standard-
ized mounting and operating conditions. The data
obtained are also used for the declaration and
verification of sound pressure levels as specified
in noise test codes.

1.1.1 Method A —engineering method

Method A in this Standard prescribes require-
ments on the test environment and instruments
to permit measurements having an engineering
grade of accuracy. Corrections are applied for
background noise, but not for the acoustical
environment.

1.1.2 Method B—method requiring environmen-
tal corrections

Method B in this Standard specifies the determi-
nation of a local environmental correction (the
acceptable maximum value of which is pre-
scribed) to be applied to the measured sound
pressure levels to exclude the effects of reflec-
tions from reflecting surfaces other than the
plane on which the machinery or equipment is
placed. The accuracy of the measurements
(engineering or survey) depends upon the value
of the local environmental factor. The local
environmental correction is based on the space
average sound pressure level on a specified
surface, the sound pressure level measured at a
specified position, and either an environmental
indicator or the equivalent sound absorption area
of the test room.

1.1.3 Method C—survey method /n situ

Method C of this Standard prescribes require-
ments on the test environment and instruments
for measurements that result in the survey grade
of accuracy. A method is given for determining
a local environmental correction (subject to a
prescribed limiting maximum value) to be applied
to the measured sound pressure levels in order to
exclude at least part of the effects of reflections
from reflecting surfaces other than the plane on
which the machinery or equipment is placed.

1 © 1997 Acoustice! £o 1ietggmments
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This cormection is based on the equivalent sound
absorption area of the test room.

1.2 Types of noise and nolse sources

The methods specified in this Standard are appli-
cable to machines of all sizes, and to all types of
sound. The methods apply to all types of ma-
chinery, both moving and stationary, for indoor
or outdoor use.

1.3 Test environment

The type of acoustical test environment influenc-
es the accuracy of the determination of emission
sound pressure levels. The test environment
may be indoors or outdoors as long as it meets
the requirements for the measurement method
being used. For Method A an essentially free
field over a reflecting plane is required. For either
Method B or C the test environment may have
one or more reflecting planes present, meeting
the requirements specified in this Standard for
the procedure.

1.4 Specified positions

Examples of appropriate positions where mea-
surements may be made include the following:

(a) a workstation in the vicinity of the machine
under test; this is the case for many industrial
machines and domestic appliances;

(b) a workstation within a cab that is an integral
part of the machine under test; this is the
case for many trucks and earth-moving ma-
chines;

(c) a workstation within a partial or total enclo-
sure (or behind a screen) supplied by the
manufacturer as an integral part of the ma-
chinery or equipment;

(d) a workstation partially or totally enclosed by
the machine under test; this situation may be
encountered with some large industrial ma-
chines;

{e) bystander positions occupied by individuals
not responsible for the operation of the ma-
chine under test, but who may be in its
immediate vicinity, either occasionally or
continuously; and

(f) other specified positions, not necessarily
workstations or bystander positions.

The workstation may also lie on a specified path
along which an operator moves (see 11.4).

1.5 Measurement uncertainty

Guidance is given in clause 4 regarding the
determination of the standard deviation of repro-
ducibility of measurements of sound pressure
levels at workstations.

1.6 Guidelines for selecting a measurement
method

Guidelines to assist in the selection of a mea-
surement procedure appropriate for a particular
situation are provided in annex A.

2 Normative references

The following Standards contain provisions
which, through reference in this text, constitute
provisions of the Standard. At the time of
publication, the editions indicated are valid. All
standards are subject to revision, and parties to
agreements based on this Standard are encour-
aged to apply the most recent editions of cur-
rently valid Standards.

ANSI S1.1-1994 American National Standard
Acoustical Terminology.

ANS| S1.4-1983 (R 1994) American National
Standard Specification for Sound Level Meters

ANSI S1.4A-1985 Amendment to ANSI S1.4-
1983.

ANSI S$1.11-1986 (R 1993) American National
Standard Specification for Octave-Band and
Fractional-Octave-Band Analog and Digital Filters.

ANSI S1.40-1984 (R 1990) American National
Standard Specification for Acoustical Calibrators.

ANSI S12.34-1988 (R 1993) American National
Standard Engineering Methods for the Determina-
tion of Sound Power Levels of Noise Sources for
Essentially Free-field Conditions over a Reflecting
Plane.
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ANSI S12.35-1990 American National Standard
Precision Methods for the Determination of
Sound Power Levels of Noise Sources in An-
echoic and Hemi-Anechoic Rooms.

ANSI $12.36-1990 American National Standard
Survey Methods for the Determination of Sound
Power Levels of Noise Sources.

ANSI S12.44-1997 American National Standard
Methods for Calculation of Sound Emitted by
Machinery and Equipment at Workstations and
Other Specified Positions from Sound Power
Level.

IEC 651:1979, Sound Level Meters.

IEC 804:1985, Integrating Averaging Sound
Level Meters.

3 Definitions

For the purposes of this Standard, the following
definitions apply. More detailed definitions may
be found in noise test codes for specific types of
machinery and equipment and in ANSI S1.1-
1994,

3.1 emission. Sound radiated by a well-defined
sound source (e.g9., the machine under test).

NOTE - Noise emission descriptors may be incorpo-
rated in a product label or product specification.
The basic noise emission descriptors are the sound
power level of the source itself and the sound
pressure levels at the workstation or at other
specified positions (if any) in the vicinity of the
source.

3.2 emission sound pressure. Root-mean-
square sound pressure, at a specified position
near a sound source, under specified operating
and mounting conditions, on a reflecting plane
surface, excluding the effects of background
noise as well as the effects of reflections from
room surfaces other than the plane or planes
permitted for the purpose of the test. Sound
pressure may be measured with a specified
frequency weighting; it may also be exponentially
time-weighted. Unit, pascal (Pa); symbol, p.

3.3 emission sound pressure level. Ten times
the logarithm to the base 10 of the ratio of the

ANSI| S12.43-1997

square of the emission sound pressure to the
square of the reference sound pressure of 20
pPa. Unit, decibel (dB); symbol, L,.

3.4 time-average emission sound pressure level.
Ten times the logarithm to the base 10 of the
ratio of the mean-square emission sound pres-
sure, during a stated time interval 7, to the
square of the standard reference sound pressure
20 pPa. Unit, decibel (dB); symbol, L,;.

3.5 peak emission sound pressure level. Twen-
ty times the logarithm to the base 10 of the ratio
of the greatest absolute value of the instanta-
neous emission sound pressure, determined over
an operational cycle, to the standard reference
sound pressure 20 pPa. Unit, decibel (dB);
symbol, L.

NOTE - Peak emission sound pressure level should
be measured with a standard frequency bandwidth,
for example, the bandwidth provided by frequency
weighting C.

3.6 emission sound exposure level. Ten times
the logarithm to the base 10 of the ratio of the
time-integrated squared emission sound pressure
of an isolated single sound event to the product
of the squared reference pressure of 20 yPa and
reference duration of one second. Unit, decibel
(dB); symbol; L,.

3.7 free field over a reflecting plane. Sound
field in a homogeneous, isotropic medium in the
half space above an infinite, rigid plane surface
on which the machine under test is located.

3.8 workstation. Position in the vicinity of the
machine under test and intended for the opera-
tor.

3.9 operator. Individual whose workstation is
in the vicinity of a machine and who performs a
work task associated with that machine.

3.10 operator's position. Workstation of an
operator.

3.11 specified position. Position defined in
relation to a machine, including, but not limited
to, an operator's position. The position can be a
single fixed point, or a combination of points
along a path or on a surface located at a speci-
fied distance from the machine.
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