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1999 sisaldab Euroopa standardi | 4869-2:1999 consists of the English text of
4869-2:1995 ingliskeelset teksti. |the European standard EN ISO 4869-
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This European Standard was app;)ﬁ!by CEN on 1995-04-27 and is identical to the 1SO
Standard as referred to.

CEN members are bound to comply CEN/CENELEC Internal Regulations which stipu-
late the conditions for giving this Europe ard the status of a national standard without
any alteration.

Up-to-date lists and bibliographical referenc@o cerning such national standards may be
obtained on application to the Central Secretari to any CEN member.
This European Standard exists in three official versi (English, French, German). A version in
any other language made by translation under the responsibility of a CEN member into its own
language and notified to the Central Secretariat has,t @ e status as the official versions.
CEN members are the national standards bodies of Al agBel gium, Denmark, Finland, France,

Germany, Greece, Iceland, Ireland, Italy, Luxembourg, N¢ lands, Norway, Portugal, Spain,
Sweden, Switzerland and United Kingdom.
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Foreword

International Standard

I1ISO 4869-2:1994 Acoustics; hearing protectors; estimation of effective A-weighted sound pressure levels when hearing
protectors are worn,

which was pregpared by ISO/TC 43 ‘Acoustics’ of the International Organization for Standardization, has been adopted by

Technical C ittee CEN/TC 211 ‘Acoustics’ as a European Standard.

This Europ€an ndard has been prepared under a mandate given to CEN by the European Commission and the European

Free Trade 0 iayon and supports essential requirements of the relevant EU Directives.

dard shall be given the status of a national standard, either by publication of an identical text or by

endorsement, a flicting national standards withdrawn, by December 1995 at the latest.

In accordance with the CEN/CENELEC Internal Regulations, the following countries are bound to implement this European

Standard: Austria, B Denmark, Finland, France, Germany, Greece, Iceland, Ireland, ltaly, Luxembourg, Netherlands,

Norway, Portugal, S d«eden, Switzerland and United Kingdom.

Endorsement notice O

The text of the International ndard ISO 4869-2:1994 was approved by CEN as a European Standard without any modi-
fication.
NOTE: Normative referenc international publications are listed in Annex ZA (normative).
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Introduction

ideally, the A-weighted sound pressure level effective when a hearing
protector is worn should be estimated on the basis of both the octave-
band\sound attenuation data of the hearing protector {measured in ac-
co;?sce with 1SO 4869-1) and the octave-band sound pressure levels of
the e. It is recognized, however, that in many situations information
on thefoctave-band sound pressure levels of the noise might not be
availabi€.ghherefore, for many practical purposes, there is a need for sim-
pler me&,s to determine the effective A-weighted sound pressure levels
which are c@}ased on the A- and C-weighted sound pressure levels of

the noise. art of 1ISO 4869 addresses both of these situations by
specifying a ve-band calculation method as well as two alternative
simplified pro , the HML method and the SNR method.

d is a straightforward calculation method involving
d sound pressure levels and the octave-band
he hearing protector which is being assessed.
Although it can be thou as an "exact” reference method, it has its
own inherent inaccuracie ﬁe it is based upon mean sound attenuation

The octave-band
the workplace octa
sound attenuation da

values and standard deviati and not the specific sound attenuation
values for the individual pers ﬁuestion.
*

The HML method specifies threeé nuation values, H, M and L, deter-
mined from the octave-band soundStlnuation data of a hearing protector.
These values, when combined with the G5 and A-weighted sound pressure
levels of the noise, are used to calcu@he effective A-weighted sound

pressure level when the hearing protector iseworn.
The SNR method specifies a single atte@ﬁwalue, the single number

rating reduction, determined from the octave-| sound attenuation data
of a hearing protector. This value is subtracted he C-weighted sound
pressure level of the noise to calculate the effeGtive A-weighted sound

pressure level when the hearing protector is worn.

Due to the large spread of the sound attenuation pr%d by hearing
protectors when worn by individual persons, all three m ds are nearly
equivalent in their accuracy in the majority of noise situatiops, Even the
simplest method, the SNR method, will provide a reascs@' accurate
estimate of the effective A-weighted sound pressure lev in the
selection and specification of hearing protectors. In special sit , for
example especially high- or low-frequency noises, it may, hov@ be
advantageous to use either the HML or the octave-band method.

S
various protection performances can be obtained. It should be noted th
the protection performance values for all three methods are only vali
when:

Depending on the choice of a certain parameter in the calculation procé ?

S

— the hearing protectors are worn correctly and in the same manner as
they were worn by subjects when carrying out the 1SO 4869-1 test;

Page 3
ENISO 4869-2:1995

L
<

§



Page 4
EN ISO 4869-2:1995

— the hearing protectors are properly maintained;

— the anatomical characteristics of the subjects involved in the
ISO 4869-1 test are a reasonable match for the population of actual

wearers

Thus, the#principal source of potential inaccuracy in use of the three
methods d ibed in this part of ISO 4869 is the basic 1ISO 4869-1 input
data. If the i data do not accurately describe the degree of protection
achieved by Wget population, then no calculation method will provide
sufficient accuragy.

NOTES O’

1 Differences of 3 dB in the determination of the effective sound pressure
level for comparable hear rotectors are insignificant for the purposes of dis-
tinguishing between the hea@rotectors.

id the selection of hearing protectors which
Such devices might cause communication
ones with lower sound attenuation and

2 Caution should be exercised’t
provide unnecessarily high attenuati
difficulties or be less comfortable
therefore they might be worn for les



1 Scope

This part of 1ISO 4869 describes three methods (the
octave-band, HML and SNR methods) of estimating
the A-ﬁighted sound pressure levels effective when

heari tectors are worn. The methods are appli-
cable t her the sound pressure level or the equiv-
alent co bus sound pressure level of the noise.
Although arily intended for steady noise ex-

posures, the’ methods are also applicable to noises
containing imp, components. These methods are
not suitable fo with peak sound pressure level

measurements.

The octave-band, H%or SNR values are suitable
for establishing sound ation criteria for selecting
or comparing hearing pro rs, andfor setting mini-
mum acceptable sound att jon requirements.

3

2 Normative references

Ve
The following standards contain prsnszions which,
through reference in this text, constitut@ovisions
of this part of ISO 4869. At the time of publi€ation, the
editions indicated were valid. All standards ar ject
to revision, and parties to agreements base is
part of ISO 4869 are encouraged to investigate
possibility of applying the most recent editions of

standards indicated below. Members of IEC and ISCL/

maintain registers of currently valid International
Standards.

1ISO 4869-1:1990, Acoustics — Hearing protectors —
Part 1. Subjective method for the measurement of
sound attenuation.
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IEC 651:1979, Sound level meters.

3 Definitions

For the purposes of this part of ISO 4869, the defi-
nitions given in ISO 4869-1 and the following defi-
nitions apply.

3.1 protection performance: The percentage of
situations for which the A-weighted sound pressure
level effective when the hearing protector is worn is
equal to or less than the predicted value.

The value is designated by adding a subscript to the
attenuation values according to the different methods,
e.g. Hgo, Mgo. Lgo. SNRgo.

NOTES

3 The value of protection performance is often chosen to
be 84 % [corresponding to the constant «=1 (see
clause 5)]. In this case, the subscripts to the attenuation
values may be omitted.

4 A situation is a combination of a particular individual
wearing a given hearing protector in a specific noise en-
vironment.

3.2 effective A-weighted sound pressure level,
L', For a specified protection performance, x, and a
specific noise situation, the A-weighted sound press-

¢ ure level effective when a given hearing protector is

worn, calculated in accordance with any of the three

%e:hods specified in this part of 1ISO 4869.

.3 predicted noise level reduction, PNR,: For a
sp protection performance, x, and a specific
noi @xation, the difference between the A-
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