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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards<—

bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part- 1. In particular, the different approval criteria needed for the
different types of ISO deeumentsdocument should be noted. This document was drafted in accordance
with the editorial rules of the ISO/IEC Directives, Part- 2 (see,www.iso.org/directives).

Attentionis-drawnlISO draws attention to the possibility that seme-efthe elementsimplementation of this
document shall-bemay involve the subjeetuse of (a) patent(s). ISO takes no position concerning the
evidence, validity or applicability of any claimed patent rights:_in respect thereof. As of the date of
publication of this document, ISO had not received notice of (a) patent(s) which may be required to
implement this document. However, implementers are cautioned that this may not represent the latest

information, which may be obtained from the patent database available at www.iso.org/patents. ISO shall
not be held respon51ble for 1dent1fy1ng any or all such patent r1ghts Qetaﬂsreﬁaﬂypa{eﬂpﬁghgaéem;ﬁed

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
wwwise.org/ise/foreweordhtmlwww.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 43, Acoustics, Subcommittee SC 1, Noise, in
collaboration with the European Committee for Standardization (CEN) Technical Committee
CEN/TC 211, Acoustics, in accordance with the Agreement on technical cooperation between ISO and CEN

(Vienna Agreement).This second edition cancels and replaces the first edition (I1S0,9612;2009), which __—

has been technically revised.

The main changes are as follows:

— ——A reshaping of the guidance on measurement of J’WT,,TLP,A.L’C{'I}” for the task based strategy« ——

£933(9.3).

— ——Arevision of the measurement plan for the job-based strategy {16-2}.(10.2).

— ——The addition of Homogenous noise Exposure Groups (HEG) sampling requirements for the full
day measurement strategy and the addition of criteria to validate sampling {+1-3}-(11.3).

— ——Some precisions and clarifications on the instrumentation section.

— ——Some additions to the test report section: number of peak events, Lgy-grgso-LEex 8h,95%:

vi © IS0 2023 - All rights reserved
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— ——The addition of €7C.7 in Annex€;Annex C, which gives the formulae to calculate the measurement
uncertainty when multiple nominal days are used. An-AnnexHAn Annex H is also introduced to clarify
uncertainty of peak measurements.

— ——The introduction of a new ixn

forflexibleworkers.Annex G.
— ——The introduction of a new infermative AnnexH: Uncertaintycalculationfor-peakievels.Annex H.

— ——A full revision of the Excel calculation file attached to this document.

Any feedback or questions on this document should be directed to the user’s national standards body. A+~ Formatted: Adjust space between Latin and Asian text,
complete listing of these bodies can be found at Adjust space between Asian text and numbers

wwwise.org/membershtmlwww.iso.org/members.html.
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Introduction

This document provides a stepwise approach to the determination of occupational noise exposure from
noise level measurements. The procedure contains the following major steps: work analysis, selection of
measurement strategy, measurements, error handling and uncertainty evaluations, calculations, and
presentation of results. This document specifies three different measurement strategies: task-based
measurement; job-based measurement; and full-day measurement. This document gives guidance on
selecting an appropriate measurement strategy for a particular work situation and purpose of
investigation. This document also provides an informative spreadsheet to allow calculation of
measurement results and uncertainties. ISO is not responsible for errors that shall arise or occur with the
use of this spreadsheet.

This document recognizes the use of hand-held sound level meters as well as personal sound exposure
meters. The methods specified optimize the effort required for obtaining a given accuracy.

viii ©150-2023— Al rights reserved
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Acoustics — Determination of occupational noise exposure

methedelegy — Methodology

1 Scope

This document specifies a method for measuring workers’ exposure to noise in a working environment
and calculating the noise exposure level. This document deals with A-weighted levels but is applicable
also to C-weighted levels. Three different strategies for measurement are specified. The method is
applicable for detailed noise exposure studies or epidemiological studies of hearing damage or other
adverse effects.

The measuring process requires observation and analysis of the noise exposure conditions so that thls
quality of the measurements can be controlled. This document provides methods for estimating the
uncertainty of the results.

This document is not intended for assessment of masking of oral communication or assessment df
infrasound, ultrasound and non-auditory effects of noise. It does not apply to the measurement of the
noise exposure of the ear when hearing protectors are worn.

Results of the measurements performed in accordance with this document can provide usefdl
information when defining priorities for noise control measures.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

1156 1999, . Estimation-of Roise-ind ey I

<std>ISOHEC Guide 98-1S0 1999, Acoustics — Estimation of noise-induced hearing loss

ISO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty ip+

measurement (GUM:1995)</std>)

(-1 EEEUB 1 o Coundcali 1

<std>1EC 60942, Electroacoustics — Sound calibrators

JEC 61252, Electroacoustics — Specifications for personal sound exposure metersﬂq—s%d;

<std>]EC,61672--1, Electroacoustics — Sound level meters — Part 1: Speciﬁcationsﬂ@fs&eb

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain termineloegicalterminology databases for use in standardization at the followin,
addresses:

/A
AW

TAPA

— ——1ISO Online browsing platform: available at https:/ w-ise-erg/ebphttps: //www.iso.org/obp
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— ——IEC Electropedia: available at https://wwwreleetropediaorg/https: //www.electropedia.org/

3.1
A-weighted equivalent continuous sound pressure level

PAeql

LP,A.eqT

ten times the logarithm to the base 10 of the ratio of the time average of the square of the A-weighted+—
sound pressure, ps, during a stated time interval of duration T (starting at & and ending at £), to the

T

//[ Formatted: Font: 11 pt

Formatted: Header, Space After: 0 pt, Line spacing:
single

Formatted: Adjust space between Latin and Asian text,
Adjust space between Asian text and numbers

—| Formatted: Adjust space between Latin and Asian text,
Adjust space between Asian text and numbers

square of a reference value, pp, expressed in decibels

1tz 5

H e ea]
ot J

1 .t

T pide

Lpaear = 10lgl——5——]dB
0

4R
D

~
H
N>

where the reference sound pressure, py, is 20 pPa

Note 1- to- entry: Adapted from JSO/TR 25417:2007:[°]

3.2
A-weighted noise exposure level normalized to an 8 h work day
<daily noise exposure level>

Lexsw

Lgxgn
daily noise exposure level, in decibels, given by the formula:

T,

e

~“p,Aeql, TO

T,
Lexgh = Lpaeqr, T 101g[T—e]dB

0
where
P is the A-weighted equivalent continuous sound pressure level for -F5Te:
Lp,A,ch
Te is the effective duration, in hours, of the working day;
%IOA is the reference duration, ;7o = 8 h. \

Note 1-to entry:- to entry:If the effective duration of the working day, T Te. is equal to 8 h, then Lgx-gy Lx sn €quals« \
4 . \

LWLP,A,eqSt\;

Note 2-to entry:-If the average or normalized exposure over a number of days is desired, Eermula{3}the following
formula can be used:
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1 N 100v1‘LEX 8h,x —IdB
X &ex=1 J

] 1
Lixn = 10lg[}z 100 Eexan]dB
-

where erl‘rx,gh,x is the daily noise exposure level for day x.

The value of X is chosen according to the purpose of the averaging process. For example, X = 5 leads to a daily noisg
exposure level normalized to a nominal week of five 8 h working days.

Note 3- to entry:- This definition differs from that given in JSO/TR 2541720071
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3.3 -

nominal day
working day over which it is chosen to determine the noise exposure
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\
Note 1-to entry:- The nominal day is determined from the work analysis and depends on the purpose of the {Formatted: Adjust space between Latin and Asian text,

measurements. See also 7:3.7.3.

Note 2- to entry:- The noise exposure level is normally calculated on a daily basis, but there can be circumstancefs
where the use of weekly or longer noise exposure periods is considered appropriate.

Note 3- to entry:- The nominal day can be a synthesized working day that includes fragments of different ree{l
working days of a week or of several consecutive weeks.

3.4
C-weighted peak sound pressure level
Lpscpeax
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ten times the logarithm to the base 10 of the ratio of the square of the C-weighted peak sound pressurg, \\i\

PepeakPCpeak: 1O the square of a reference value, py;p,. expressed in decibels

2
pCpeak
kp,Cpeak B 191g 2 dB —t4
Po
2
PCpeak
Ly cpeax = 10lg—22—dB
Do
where the reference sound pressure, pyp, is 20 pPa
3.5
task

distinct part of a worker’s occupational activity

Note 1- to- entry:Figure-1 Figure 1 illustrates the hierarchy of jobs and tasks.

3.6

job

overall occupational activity that is carried out by a worker, consisting of all the tasks performed by th
worker during the entire working day or shift

143
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J’Pm"? A-weighted equivalent continuous sound pressure level for the effective duration of dB |l [ Formatted [—j
the working day /
Lp peqte /[ Formatted ﬁ
‘Lp_,CpﬁlT C-weighted peak sound pressure level dB /[ Formatted [—j
Lp,cpeak / { Formatted [_j

m, task number Formatted ﬁ

M, total number of tasks Formatted [_j

n, Job/day sample numbers Formatted [—j

N, total number of job/day samples ://{ Formatted [_j

ne number of workers in a homogenous noise exposure group / Formatted [—j
PoPo reference sound pressure; pyp, = 2 x 10-° Pa Pa / Formatted [—j
PaPa A-weighted sound pressure Pa /{ Formatted Q

Formatted
Pepeak C-weighted peak sound pressure Pa /

P // [ Formatted [—j
Ppesk / / Formatted [—j
Q70 correction for measurement instrumentation dB 4// Formatted [—j
Q305 correction for microphone position dB ||« Formatted [—j

IR time period over which an average is taken h / /{ Formatted ﬁ
ToTo reference duration; Ty, =8 h h // Formatted [—j
I, effective duration of the working day, h | /| Formatted [—j

A

Formatted [—j
FeTm duration of task m, h 4[ 4 [—j

L Formatte
Ty Tnj duration of sample j of task m, h <. \£ Formatted [—j
T T, duration of sample n (job or full-day approaches), h L\ { Formatted [—j
U expanded uncertainty, dB |[% [ Formatted [q
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/[ Formatted
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// Formatted
Symbol Description, Unit, Formatted
U, combined standard uncertainty, dB Z { Formatted
LA standard uncertainty of each input quantity, dB { ::::::::
drily standard uncertainty of the energy average of a number of measurements of A- dB Formatted
weighted equivalent continuous sound pressure level
Urgmthia, | Standard uncertainty due to noise level sampling of task m, dB Formatted
! \ | Formatted
Uy apm standard uncertainty due to the estimation of duration of task m, h { Formatted
Ul standard uncertainty due to the instrumentation, dB { Formatted
Uyl m standard uncertainty due to the instrumentation in the task method, dB { Formatted
Hy Uy standard uncertainty due to microphone position, dB { ::::::::
U, expanded uncertainty for multiple nominal days, dB ( Formatted
X, day number for multiple nominal days, Formatted
X total number of days for multiple nominal days, Formatted
Formatted
5 Instrumentation Formatted

5.1 Sound level meters and personal sound exposure meters

Measurements can be made by using either integrating-averaging sound level meters or personal sound«\\ \\\“\\\V

H““ ||| Formatted
exposure meters. ‘m m\\[
\‘\‘\ I\l Formatted
Sound level meters, including the microphone and associated cables, shall meet the requirements for || ,'
AIECA61672-A1L class 1 or class 2 instrumentation. Class 1 instrumentation is preferred and should be used \‘\‘\‘W “”[ Formatted
when measuring at very low temperatures or when the noise is dominated by high frequencies (see also \\\\‘(ﬂ\\ w\[ Formatted
il \“‘\\
NOTES 2 and 4). |11 Formatted
Personal sound exposure meters, including the microphone and cable, shall meet the requirements \\\",{“J[ Formatted
specified in JEC 61252| Personal sound exposure meters also fulfilling the requirements of JEC 61672-, 1ﬂ, \\‘\\\\‘ ‘
I
class 1, are recommended when measuring at very low temperatures or when the noise is dominated by \\\\:‘\ [ Formatted
i
high frequencies (see also NOTES 2 and 4). I\ [Formatted
I
NOTE 1 Personal sound exposure meter is often referred to as "noise dose meter" or "noise dosimeter". - \‘\‘\‘\\\ [ Formatted
\ “‘M““‘
| I
LN F tted
NOTE2  For JEC61672- 1ﬂ, class 1 instruments, the specified tolerance limits are applied for the temperature | “‘m““““[ ormatte
range from -10 °C to +50 °C. For instrumentation in accordance with JEC 61672-1] class 2, and for personal sound \ H\‘\\‘\\\\[ Formatted
exposure meters in accordance withAIECA61252ﬂ, the influence of variations in the air temperature on the measured \ ! ‘\ \\\\\\[ Formatted
signal level is specified over the range from 0°C to +40°C. In order to maintain accuracy when performing ||} |||
measurements outside this temperature range, it can be necessary to use an instrument for which the manufacturer ||| H\\\\[ Formatted
specifies compliance for a wider temperature range. Alternatively, a sound level meter in accordance with || \\“\‘\‘[ Formatted
AIECA61672—‘1I, class 1, can be selected. In cold conditions, the measuring instrument can be kept warm, e.g. under |||}
clothing, such that only the microphone is exposed to low temperatures. ‘ ‘”[ Formatted
‘ Formatted
NOTE 3  The choice of the instrumentation influences the uncertainty of the measurements.
|| Formatted
NOTE4  For personal sound exposure meters, JEC 61252 allows wide tolerances in the frequency characteristics Formatted

above 4 000 Hz, which can lead to incorrect measurement of high frequency sound such as that from air nozzles. In

order to reduce the uncertainty when measuring noise dominated by high frequencies, it can be necessary to use a
measuring instrument for which the manufacturer specifies high frequency characteristics within a narrower
tolerance range. Alternatively, a sound level meter specified in accordance withJECA61672-Alﬂ class 1 or 2, can be

6

© IS0 2023 - All rights reserved

Commented [eXtyles6]: Not found: "IEC 61672-1"

| \‘\ Formatted

‘\‘\‘\ “[ Commented [eXtyles7]: Not found: "[EC 61252"

Commented [eXtyles8]: Not found: "IEC 61672-1"

i \‘\ Formatted

i Formatted

| il
Al m[ Formatted

H\[Commented [eXtyles9]: Not found: "IEC 61672-1"

\ \ \ Formatted

Formatted

Formatted

Formatted

e D DI e D e e e e e 0 0 6 e e e e 0 e e e e e 06 e 0k D6 D e 1 0 0 106 16 e e 06 D06 16 16 e 1 e 106 1k 1k Dk D)



https://standards.iteh.ai/catalog/standards/sist/fbec0443-6267-4363-86d9-bf13784bee4f/iso-fdis-9612

