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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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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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Foreword

(This foreword is for information only and is not an integral part of ANSI $12.43-1897
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:

1ISO 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 8 Workstation and at Other Specified
Positions.

ISO 11201:1995 Acoustics —Noise Emitted by Machinery and Equipment
—Measurement of Emission Sound Pressure Levels at a8 Workstation and
at Other Specified Positions—Engineering Method in an Essentially Free
Field over a Reflecting Plane.

1ISO 11204:1995 Acoustics— Noise Emitted by Machinery and Equipment
—Measurement of Emission Sound Pressure Levels at a Workstation and
at Other Specified Positions —Method Requiring Environmental Corrections.

1SO 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
S$12, Noise, for final approval, the membership was as follows:

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

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

W. J. GallowaylA/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 (4/t.)



American Industrial Hygiene Association .. ........... L. H. Royster
J. F. Meagher (Alt.)

American Otological Soclety . .................... R. F. Naunton
American Society of Heating, Refrigerating, and
Air-Conditioning Engineers (ASHRAE) .............. H. S. Pei

J. L. Heldenbrand (A/t.)
American Speech-Hearing-Language

Association (ASHA) .. ........................ J. D. Royster
M. E. Thompson (Alt.)
Audio Engineering Soclety, Inc . ................... M. R. Chial
D. Queen (A/t.)
Bruel and Kjaer Instruments . . . ................... L. J. Pace
M. Alexander (Aft.)
Compressed Air and Gas Institute (CAGI) ............ J. D. Addington

D. R. Bookshar (Alt.)
Council for Accreditation in Occupational

Hearing Conservation (CAOHC) .................. W.Monk
D. Driscoll (Aft.)
E-A-R Cabot Safety Corporation ... ................ E. H. Berger
Industrial Safety Equipment Association ............. D. K. Shipp
information Technology Industry Councit . ........... R. Lotz
W. F. Hanrahan {A/t.)
Larson Davis instrumentation Systems . . ... ......... R. J. Peppin
B. Chanaud {A/t.)
National Council of Acoustical Consultants .. ......... J. Erdreich
R. L. Richards (4ft.)
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 (A4/t.)
US. AlfFOrCe . ...........0iiiiiinnneannnan 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 (Aft.)
U.S. Army Human Engineering Laboratory .. .......... G. R. Price
J. Kalb (Alt.)
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 HealthCenter .. ........... 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. Hiliquist 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 resulits.
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
512, Noise, in the preparation of this standard, had the following membership:

W. J. Galloway, Chairman

B. M. Brooks R. J. Peppin R. W. Young
A. H. Marsh P. D. Schomer

Suggestions for improvement will be weicomed. 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



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 Genersl

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.
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