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Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

The technical content of IEC publications is kept under constant review by\the IEC
thus ensuring that the content reflects current technology. Informatiegn relating\to
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by the technical committee which has prepared this publicat:
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROACOUSTICS - SOUND LEVEL METERS -

Part 1: Specifications

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for stgadardization comprising
all national electrotechnical committees (IEC National Committees). The object off the | is to promote
international cooperation on all questions concerning standardization in the electrigaNand_electrqnic fields. To

entrusted to Technical Committees; any IEC National Committee interested/in\the subje ith may
participate in this preparatory work. International, governmental and non- ¢ a g liaising
with the IEC also participate in this preparation. The IEC collabora i ' ernational
Organization for Standardization (ISO) in accordance with conditions d& ine emenp between the

two organizations.

2) The formal decisions or agreements of the IEC on technical ma
international consensus of opinion on the relevant subjects since
from all interested National Committees.

3) The documents produced have the form of recommendations for informatj ¢ and are published in the
form of standards, technical specifications, technical r i ey are accepted by the National
Committees in that sense.

4) In order to promote international unification ati |ttees undertake to apply IEC International
Standards transparently to the maximum S i ional and regional standards. Any
divergence between the |IEC Standard and ational or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking rocedu e to \ndi and cannot be rendered responsible for any
equipment declared to be i

6) Attention is drawn to the ili f the elements of this International Standard may be the subject
of patent rights. The IEC sk dentifying any or all such patent rights

seen prepared by IEC technical committee 29:
e International Organization of Legal Metrology

International S r
i i

Electroacoustics,
(OIML).

The text ofY - g based on the following documents:
FDIS Report on voting
29/507/FDIS 29/515/RVD

Full information on the voting for the approval of this standard can be found in the report of
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.
Annex A forms an integral part of this standard.
Annexes B and C are for information only.

At the time of publication of this standard, the IEC 61672 series was scheduled to consist at
least of the following parts: IEC 61672-1: Specifications, |[EC 61672-2: Pattern evaluation
tests, and IEC 61672-3: Periodic tests.
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The committee has decided that the contents of IEC 61672-1 will remain unchanged until
2005. At this date, the publication will be:

e reconfirmed;
* withdrawn;
« replaced by a revised edition, or

¢ amended.

@%
N
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ELECTROACOUSTICS — SOUND LEVEL METERS -

Part 1: Specifications

1 Scope

1.1 This standard gives electroacoustical performance specifications for three kinds of
sound measuring instruments:

— a conventional sound level meter that measures exponential time-weighted sowund level;

— an integrating-averaging sound level meter that measures time-a

— an integrating sound level meter that measures sound exposute le

A single instrument may make any, or all, of the three kinds\of mes 3. Additional
performance specifications are given for the measuremen{ of maxi e
level and peak C sound level. Frequency-weighting A i G sound level meters
specified in this standard.

[1], may be applied.1

1.4 Two perfor
general, specific
and differ mainly in
limits for class 2 gpe

meter may i and-held instrument with an attached microphone and a built-
in displ i : level meter may be comprised of separate components in one or
more enclo be capable of displaying a variety of acoustical signal levels. Sound

level meters may include extensive analogue or digital signal processing, separately or in
combination, with~gultiple analogue and digital outputs. Sound level meters may include
general-purpose computers, recorders, printers, and other devices that form a necessary part
of the complete instrument.

1 Numbers in square brackets refer to the bibliography. Documents
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1.6 Sound level meters may be designed for use with an operator present or for automatic
and continuous measurements of sound level without an operator present. Specifications in
this standard for the response to sound waves apply without an operator present in the sound
field.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

CISPR2 16-1:1999, Specification for radio disturbance and immunity meas
methods — Part 1: Radio disturbance and immunity measuring apparat

apparatus and

IEC 60050(801), International Electrotechnical Vocabulary —
electroacoustics

IEC 60942, Electroacoustics — Sound calibrators

IEC 61000-4-2, Electromagnetic compatibility (EMC) ariN4: “Festing and measurement
techniques — Section 2: Electrostatic discharge imaminit) OBa ic EMC Publication

IEC 61000-6-2:1999, Electromagneti
Immunity for industrial environments

) — Part 6-2: Generic standards —

metrology

3 Terms and Q i

For the purposes
International yo

reference sound pre
reference quantity conventionally chosen equal to 20 pPa for airborne sound

3.2

sound pressure level

twenty times the logarithm to the base ten of the ratio of the root-mean-square of a given
sound pressure to the reference sound pressure

NOTE Sound pressure level is expressed in decibels (dB); symbol L,.

2 n English, CISPR stands for International Special Committee on Radio Interference. Documents
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3.3

frequency weighting

for a sound level meter, the difference between the level of the signal indicated on the display
device and the corresponding level of a constant-amplitude steady-state sinusoidal input
signal, specified in this standard as a function of frequency

NOTE The difference in level is expressed in decibels (dB).

3.4

time weighting

exponential function of time, of a specified time constant, that weights the square of the
instantaneous sound pressure

3.5

time-weighted sound level
twenty times the logarithm to the base ten of the ratio of a give
pressure to the reference sound pressure, root-mean-square sg
with a standard frequency weighting and standard time weighti
NOTE 1 Time-weighted sound level is expressed in decibels (dB).

NOTE 2 For time-weighted sound level, example letter symbagls
weightings A and C and time weightings F and S.

NOTE 3 In symbols, A-weighted and time-weighted sound leve

~
>
N
—
~
~
Il
N
o
Q
—

where
- ris the exponential time constant in seconds fof time weigh or S;

- £ is a dummy variable of fifneNptegration fram sow ime inNthe past, as indicated by -« for the lower limit of
- pa(&) is the A-weighteq |

—  pgis the referenge s b
In equation (1), th@ e logarithm is the exponential-time-weighted, root-mean-

square, frequency-wel

NOTE 4 The sketch in\i

AN Low-pass filter with Square

&\{J\Q P one real pole at ~1/z ——p o+ [—P| Logarithm

Frequency Result in decibels
weighted reference pg
input
IEC 1082/02

Figure 1 — Principal steps involved in forming an exponential-time-weighted sound level

Documents

Document Sharing Hub

Full document details: IEC 61672-12002


http://www.avadocuments.com/doc/iec-61672-1-2002
http://www.avadocuments.com/doc/iec-61672-1-2002

61672-1 © IEC:2002 - 15—

3.6

maximum time-weighted sound level

greatest time-weighted sound level within a stated time interval
NOTE 1 Maximum time-weighted sound level is expressed in decibels (dB).

NOTE 2 For maximum time-weighted sound level, example letter symbols are Larmax: Lasmaxs LcEmaxs @Nd Losmax
for frequency weightings A and C and time weightings F and S.

3.7
peak sound pressure
greatest absolute instantaneous sound pressure during a stated time interval

3.8

peak sound level
twenty times the logarithm to the base ten of the ratio of a peg
reference sound pressure, peak sound pressure being obtained
weighting

NOTE 1 Peak sound level is expressed in decibels (dB).

NOTE 2 This standard provides specifications for measurement of peaf

3.9
time-average sound level

equivalent continuous sound level
twenty times the logarithm to the ba
during a stated time interval to the ref
with a standard frequency weighting
NOTE 1

NOTE 2 In symbols, time-averaggs

where Q
- & is a dummy va &

3.10
sound exposure
time integral of the square of sound pressure over a stated time interval or event

NOTE 1 Duration of integration is included implicitly in the time integral and need not be reported explicitly,
although the nature of the event should be stated. For measurements of sound exposure over a specified time
interval such as 1 h, duration of integration should be reported.

NOTE 2 In symbols, A-weighted sound exposure E, of a specified event is represented by

t;
En=| . P2 (t)dt (3)

Documents

Document Sharing Hub

Full document details: IEC 61672-12002


http://www.avadocuments.com/doc/iec-61672-1-2002
http://www.avadocuments.com/doc/iec-61672-1-2002

61672-1 © IEC:2002 -17 -

where pAz(t) is the square of the A-weighted instantaneous sound pressure during an integration time starting at ¢,
and ending at t,.

The unit of A-weighted sound exposure is pascal-squared seconds if A-weighted sound pressure is in pascals and
running time is in seconds.

NOTE 3 Sound exposure in pascal-squared hours is more convenient for applications such as measurement of
exposure to noise in the workplace; see IEC 61252 [2].

3.1

sound exposure level

ten times the logarithm to the base ten of the ratio of a sound exposure to the reference
sound exposure, reference sound exposure being the product of the square of the reference
sound pressure and the reference time interval of 1 s

NOTE 1 Sound exposure level is expressed in decibels (dB).

NOTE 2 In symbols, A-weighted sound exposure level, Lpg, is related to a corrg easurement of

time-average, A-weighted sound level, Lar or Lpgqr, by

Lpe =10 Ig{“fpi(t)dt}/(pg TO)} =10 Ig(Ex/E,y) = (4)

where
- E, is the A-weighted sound exposure in pascal-squared seconds (see
- E, is the reference sound exposure of (20 pPa) > x (1s) =400 x 107
- To =1 s; and

- T = t, — ty is the time interval for measure
level.

(5a)
or

(5b)
3.12
microphone refergfice
point specified on ophone to describe the position of the microphone

NOTE The micpophone reference point may be at the centre of the diaphragm of the microphone.

3.13
reference dir io
inward directiqn to he microphone reference point and specified for determining the
acoustical response, directional response, and frequency weighting of a sound level meter

NOTE The reference direction may be specified with respect to an axis of symmetry.

3.14

sound-incidence angle

angle between the reference direction and a line between the acoustic centre of a sound
source and the microphone reference point

NOTE Sound-incidence angle is expressed in degrees.

3.15

level range

range of nominal sound levels measured with a particular setting of the controls of a sound
level meter

NOTE Level range is expressed in decibels (dB).
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3.16

reference sound pressure level

sound pressure level specified for testing the electroacoustical performance of a sound level
meter

NOTE Reference sound pressure level is expressed in decibels (dB).

3.17

reference level range

level range specified for testing the electroacoustical characteristics of a sound level meter
and containing the reference sound pressure level

NOTE Reference level range is expressed in decibels (dB).

3.18
calibration check frequency

3.19
level linearity error
at a stated frequency, an indicated signal level minu

NOTE Level linearity error is expressed in decibels (dB).

3.20

linear operating range
on any level range and at a stated fre ge of sound levels over which level
linearity errors are within the tolerance|limi ifi is standard

3.21

total range

range of A-wei e to sinusoidal signals, from the smallest sound
level, on the most:s€ i 0 the highest sound level, on the least-sensitive level
range, that can be e i mdication of overload or under-range and within the
tolerance limits sgegif S rd for level linearity error

NOTE Total range i

3.22

tonebu
one or more~xcomplete cye
the waveform

es of a sinusoidal signal starting and stopping at a zero crossing of

3.23

toneburst response

maximum time-weighted sound level, time-average sound level, or sound exposure level,
measured in response to a sinusoidal electrical toneburst minus the corresponding measured
sound level of the steady sinusoidal input signal from which the toneburst was extracted

NOTE Toneburst response is expressed in decibels (dB).
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3.24

reference orientation

orientation of a sound level meter for tests to demonstrate conformance to the specifications
of this standard for emissions of, and susceptibility to, radio frequency fields

4 Reference environmental conditions

Reference environmental conditions for specifying the performance of a sound level meter

are:
— air temperature 23 °C;
— static pressure 101,325 kPa;
— relative humidity 50 %.

5 Performance specifications

5.1 General

meter.

In this standard, a disp
measurement results.

of a manufactur@e ifi

5.1.3 For specifying tf g on of, and susceptibility to, radio frequency fields, sound level
meters ape.cl ifiedN: groups as follows:

- group meters: self-contained instruments that include sound level
measurem t facilities according to this standard and which specify internal battery power
for the normalmede of operation, requiring no external connections to other apparatus to
measure sound levels;

— group Y sound level meters: self-contained instruments that include sound level
measurement facilities according to this standard and which specify connection to a public
supply of electric power for the normal mode of operation, requiring no external
connections to other apparatus to measure sound levels; and

— group Z sound level meters: instruments that include sound level measurement facilities
according to this standard and which require two or more items of equipment, which are
essential constituent parts of the sound level meter, to be connected together by some
means for the normal mode of operation. The separate items may be operated from
internal batteries or from a public supply of electric power.
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5.1.4 The configuration of the complete sound level meter and its normal mode of operation
shall be stated in the instruction manual. If appropriate, the configuration of the complete
sound level meter includes a windscreen and other devices that are installed around the
microphone as integral components for the normal mode of operation.

5.1.5 A sound level meter that is stated in the instruction manual to be a class 1 or class 2
sound level meter shall conform to all mandatory class 1 or class 2 specifications,
respectively, that are provided in this standard. A class 2 sound level meter may provide
some class 1 capabilities, but if any capability conforms only to the class 2 specifications, the
instrument is a class 2 sound level meter. A sound level meter may be specified as a class 1
instrument in one configuration and a class 2 instrument in another configuration (for
example, with a different microphone or preamplifier).

5.1.6 The instruction manual shall state the models of microphones
sound level meter conforms to the specifications for class 1 or clasg

incidence, or both, as appropriate. The instruction manua
procedures for use of the sound level meter.

mlcrophone extension device or cable may be requir e’specifications. In this
nual as conforming to the

A-frequency-weighted sound level. As a minimum, an
integrating-aver g 'S ey ) provide a means to indicate A-weighted
time-average s@ . ini an integrating sound level meter shall provide a
means to indicate™A ' 2 i

all of the design fé i formance specifications are given in this standard. A
sound level mete Qrm-\o thé applicable performance specifications for those design

features that 4

eter shall have frequency-weighting A. Sound level meters
conforming. to e grance limits also shall have frequency weighting C, at least for
pattern evaluation tests. Sound level meters that measure peak C sound levels for non-steady
sounds shall also~measure C-weighted sound levels for steady sounds, at least for pattern
evaluation tests. The ZERO frequency weighting (Z-weighting) is optional. The instruction
manual shall describe all frequency weightings that are provided.

5.1.11 A sound level meter may have more than one display device.

NOTE An a.c., d.c., or digital output connection alone is not a display device.
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5.1.12 A sound level meter may have more than one level range with a suitable level range
control. The instruction manual shall describe the level range(s) by the nominal A-weighted
sound level at 1 kHz. The instruction manual shall describe the operation of the level range
controls and provide recommendations for selecting the optimum level range to display the
results of a measurement of sound level or sound exposure level.

5.1.13 The reference sound pressure level, reference level range, and reference orientation
shall be stated in the instruction manual. The instruction manual shall state the reference
direction for each model of microphone intended for use with the sound level meter; the
position of the microphone reference point shall also be stated.

NOTE A reference sound pressure level of 94 dB is preferred. Alternatively, a reference sound pressure level of
74 dB, 84 dB, 104 dB, 114 dB, or 124 dB may be specified. A sound pressure level of 94 dB corresponds closely to
a root-mean-square sound pressure of 1 Pa.

5.1.14 A hold feature shall be provided, for measurements of maxi
level and peak C sound level if the sound level meter is &

microphone. As appropriate for each specified m the design goal and
applicable tolerance limits shall be sstated /i nanual for the electrical
characteristics of the device, or the f { ig info’the electrical input facility.
Electrical characteristics include the ish i components of the electrical
impedance at the output of the device At ] 3| for the impedance shall be specified
for a frequency of 1 kHz.

equilibrium with the>prevailing ambient environment before switching on the power.

5.1.19 Tolerance limits in this standard include allowances for design and manufacturing and
for the maximum expanded uncertainties of measurement for the tests to demonstrate
conformance to the specifications (see annex A).

NOTE In some cases, the tolerance limits in this standard are larger than the tolerance limits for corresponding
characteristics in IEC 60651 and IEC 60804. Tolerance limits in IEC 60651 [3] and in IEC 60804 [4] did not include
allowances for uncertainties of measurement.
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