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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
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This document estimates an “effective” level, i.e. the A-weighted sound pressure level at the head centre
with the listener absent, minus the attenuation of the hearing protection devices. Effective values are
estimated since those are required to assess noise hazard with respect to permissible noise exposure
limits. An effective level differs from that in the ear canal since it has been converted to a sound-field
value via the transfer function of the open ear. Effective levels are typically 5 dB to 10 dB less than ear
canal levels depending on the spectrum of the incident noise.

Ideally, the A-weighted sound pressure level effective when a hearing protector is worn should be
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e noise might not be available. Therefore, for many practical purposes, theress aneed
ods to determine the effective A-weighted sound pressure levels which areonly base
C-weighted sound pressure levels of the noise. This document addressesoth of thes
becifying an octave-band calculation method as well as two alternativée simplified prog
method and the SNR method.

octave-band method is a calculation method involving the workplace octave-band sou
s and the octave-band sound attenuation data for the hearing protector that is beir
pugh it can be thought of as an "exact” reference method, it’has its own inherent inaccu
based upon mean sound attenuation values and standdrd deviations for a group of t¢g
hot the specific sound attenuation values for the indjvidual person in question.

HML method specifies three attenuation values;‘Hd, M and L, determined from the d
d attenuation data of a hearing protector. These values, when combined with the C- and
d pressure levels of the noise, are used to,caleulate the effective A-weighted sound pr
h the hearing protector is worn.

ISNR method specifies a single attenuation value, the single number rating, determin
fe-band sound attenuation data of:a‘hearing protector. This value is subtracted from the|
d pressure level of the noise to'calculate the effective A-weighted sound pressure lev|
ing protector is worn.

to the large spread of-the sound attenuation provided by hearing protectors whg
Fidual persons, all three-methods are nearly equivalent in their accuracy in the majoq

e effective A-weighited sound pressure level to aid in the selection and specificatior
pctors. In special Situations, for example especially high- or low-frequency noises, it is 1
pither the HML or the octave-band method.

ending.oly the choice of a certain parameter in the calculation process, various
brmaices can be obtained. It should be noted that the protection performance values
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itions. Even the simplest method, the SNR method, will provide a reasonably accurdte estimate

of hearing
ecessary to

protection
for all three

metTods are only valid when:

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

the hearing protectors are properly maintained;

by subjects

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 described in this document
is the basic ISO 4869-1 input data. If the input data do not accurately describe the degree of protection
achieved by the target population, then no calculation method will provide sufficient accuracy.
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The uncertainty of the attenuation values and ratings is described in Annex E.

NOTE Differences of 3 dB or less in the determination of the effective sound pressure level for comparable
hearing protectors are generally insignificant.
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3.1

Scope

document specifies three methods (the octave-band, HML and SNR methods) of
\-weighted sound pressure levels effective when hearing protectors are-worn. The n
cable to either the sound pressure level or the equivalent continuous seund pressure
e, Although primarily intended for steady noise exposures, the methods are also a
bs containing impulsive components. It is possible that these methods’could not be suif]
peak sound pressure level measurements.

octave-band, H, M, L or SNR values are suitable for establishing sound attenuation
ting or comparing hearing protectors, and/or setting-minhimum acceptable sound
irements.

Normative references

titutes requirements of this document. For dated references, only the edition cited
1869-1, Acoustics — Hearing protectors — Part 1: Subjective method for the measurem
puation

D612:2009, Acoustics — Determination of occupational noise exposure — Engineering me

b1672-1, Electroacoustics— Sound level meters — Part 1: Specifications

Terms and definitions
he purposesof this document, the terms and definitions given in ISO 4869-1 and the follq
ind [ECymaintain terminological databases for use in standardization at the following a

S@O0nline browsing platform: available at https://www.iso.org/obp

estimating
nethods are
level of the
bplicable to
able for use

criteria for
Attenuation

following documents are referred to in thetext in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the.referenced document (including any amendments) applies.

bnt of sound

thod

wing apply.

ddresses:

[EC Electropedia: available at http://www.electropedia.org/

protection performance

X

percentage of individuals for which the achieved protection is equal to or greater than the designated
value, where the percentage is indicated by adding a subscript to the symbols representing the different
methods, e.g. APV, Hy, My, Lx, SNRx

Note 1 to entry: The value of protection performance is often chosen to be 84 % [corresponding to the constant

a=1

(see Clause 5)].

© ISO 2018 - All rights reserved
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3.2

effective A-

L’p,Ax

weighted sound pressure level

A-weighted sound pressure level effective when a given hearing protector is worn for a specified
protection performance, x, and a specific noise situation

Note 1 to entry: Itis calculated in accordance with any of the three methods specified in ISO 4869-2.

3.3

predicted noise level reduction

PNRy

difference I
sound preg
performang

34
assumed p
APV,

value repre
protection j

3.5
high-frequ
Hy

value repre
specified pr

3.6
medium-fr
My
value repre
specified pr

3.7
low-freque
Ly

value repre
specified pr

3.8

eTWeen the A-weigited soumnd pressure tevet of the oise, £, 4, and the effective A-wet
sure level, L'yax when a given hearing protector is worn for a specified pnotex
e, X, and a specific noise situation

rotection value

senting the attenuation in that octave band for a particular octave band, f, a spec
performance, x, and a given hearing protector

ency attenuation value

senting the predicted noise level reduction, PNRy, for neises with (Lyc - Lpa) = -2 dB
otection performance, x, and a given hearing protector

equency attenuation value

senting the predicted noise level reduction, PNRy, for noises with (Lp,c - Lp,a) = +2 dB
otection performance, x, and a given hearing protector

ncy attenuation value

senting the predicted npise/level reduction, PNRy, for noises with (Lpc - Lp a) = +10 dB
otection performance, X;-and a given hearing protector

single number rating

SNRy,

value that i
the effectiv
given heari

ted
tion

ified

for a

for a

for a

5 subtracted from the measured C-weighted sound pressure level, L, ¢, in order to esti
e A-weighted sound pressure level, L', ax for a specified protection performance, x, a
g protector

ate
da

4 Measurement of sound attenuation of hearing protectors

The one-third-octave-band attenuation values of the hearing protector to be used in the calculation

methods sp

ecified in this part of ISO 4869 shall be measured in accordance with ISO 4869-1.

5 Calculation of the assumed protection value, APV, of a hearing protector for a
selected protection performance

The calculation begins with the selection of the desired protection performance, x, and the associated
constant a (see Table 1). When @ = 1 and x = 84 %, the subscripts to the attenuation values may be

omitted.
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The assumed protection value, APVg, of the hearing protector is calculated for each octave band using
the following formula:

APVge=mg- asy Q)
where

subscript f represents the centre frequency of the octave band;

subscript x represents the selected protection performance;

i is the mean sound attenuation determined in accordance with ISO 48691
b is the standard deviation determined in accordance with ISO 486941}
4 is the inverse of the standard normal cumulative distributionfora specifid protection

performance, having the values given in Table 1.

Table 1 — Values of « for various protection performances x

Protection performance x Valuge of a

%

50 0,00
75 0,67
80 0,84
84 1,00
90 1,28
95 1,64
98 2,00

An example of the calculation of the assumed protection values, APV, is given in Annex A.

6 Pctave-band method

This| method requiresoCtave-band sound pressure levels of the noise and assumed protedtion values,
APV Since the methiod is noise specific, the calculation shall be made for each noise situatipn.

The |A-weighted-sound pressure level effective when the hearing protector is worn, L' ax, i calculated
using the following formula:

8
Vom'=101g) 10 ()T A £~ APY ) 4 "
p=)

where

subscripts f(k) represent the octave-band mid-frequency; f(1) = 63 Hz; f(2) = 125 Hz;
f(3) =250 Hz; ...; f(8) =8 000 Hz;

Lp f(k) is the sound pressure level of the noise in the octave band;

Afi) is the frequency weighting A in accordance with [EC 61672-1 at the octave-band
mid-frequencies (see Table B.1).

If 63 Hz octave-band data for either the noise or the hearing protector are not available, then the
summation in Formula (2) begins at 125 Hz. For the subsequent HML and SNR methods the computations

© ISO 2018 - All rights reserved 3
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always begin at 125 Hz regardless of the availability of the data at 63 Hz. The resulting L', x value shall
be rounded to the nearest integer.

An example of the estimation of the effective A-weighted sound pressure level when a given hearing
protector is worn in a specific noise situation is given in Annex B.

7 HML method

7.1 General

This methofl requires C- and A-weighted sound pressure levels of the noise and H, M and L values,

7.2 Calcylation of H, M and L values

Calculation|of the Hy, My and Ly values in dB is based on eight reference noise spectra@ with diffgrent
(Lp,c = Lp,a) values (see Table 2) and the individual sound attenuation values, gffy); of the heqring
protector. The values are independent of the actual noise situation to which they are applied, and are
calculated ysing the following formulae, where Hy,, My, and Ly, refer to the mean/values of the indices,
and Hs, M, dnd Lg refer to the standard deviations of those indices:

Hy = Hy|- aH; (3)

My =M} - aM; (4)

Ly=Lm}| alLs (5)
where

subscript x represents the selected protection performance;

a is a constant specified in Table 1.
1| &
Hi = Y H; (6)
j=1
1&
M, :R-ZM]. (7)
j=1
11
L, :NZL]- (8)
=1
T < ”
HS= EZ(H]_Hm) (9)
j=1
1 < 2
M= EZ(Mj_Mm) (10)
j=1
1 & 5
L= V14 1(Lj_Lm) (11)
]:

4 © ISO 2018 - All rights reserved
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H;=0,25Y PNRj; —0,48) d; PNR;

i=1 i=1

8 8
M;=0,25) PNR; —0,16 Y d; PNR;

i=5 i=5
8 8

L;=0,25) PNRj + 0,23 d;PNR}

i=5 i=5

2:2018(E)

(12)

(13)

(14)

whe

NOT
the ny

The

An €

PNR j; =100dB - 101g 3" 10%! o401~ () g

k=2
e
Vv is the number of subjects;
0jf(k) is the sound attenuation value in dB for subject j and\frequency f(k) det
accordance with ISO 4869-1;
subscript j represents the number of the test subject;
subscript i represents the number of the reference.nodise spectrum;

L.p,Af(k)i and d;  values are given in Table 2.

) In Formula (15), the value of 100 dB represents the total A-weighted sound pressure lej
oises in Table 2 specified for the octave bands from 125 Hz to 8 000 Hz.

resulting Hy, My and Ly values shall be rgunded to the nearest integer.

xample of the calculation of the H,-M and L values is given in Annex C.

T4able 2 — A-weighted octavesband sound pressure levels, L, Af(k);, of eight reference

(15)

brmined in

el of each of

noises, i,

normalized to an A-weighted-sound pressure level of 100 dB, (L,,c - Ly a) values and cpnstants d;
A-weighted ectave-band sound pressure levels, Ly af(x);, dB
Octave-band centre frequency, f, Hz
; h (Lp,c - Lp,n) d
125 250 500 1000 2000 4000 8000 dB
k=2 k=8
1 62,6 70,8 81,0 90,4 96,2 94,7 92,3 -1,2 -1,20
2 68,9 78,3 84,3 92,8 96,3 94,0 90,0 -0,5 -0,49
3 71,1 80,8 88,0 95,0 94,4 94,1 89,0 0,1 0,14
4 77,2 84,5 89,8 95,5 94,3 92,5 88,8 1,6 1,56
5 77,4 86,5 92,5 96,4 93,0 90,4 83,7 2,3 -2,98
6 82,0 89,3 93,3 95,6 93,0 90,1 83,0 4,3 -1,01
7 84,2 90,1 93,6 96,2 91,3 879 81,9 6,1 0,85
8 88,0 93,4 93,8 94,2 91,4 879 79,9 8,4 3,14
NOTE 1 d;isan empirically derived number(1][2].
NOTE 2  The value of 100 dB for the total A-weighted sound pressure level, Lpa, is arbitrary and was chosen for
computational simplicity.
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ication of HML method for estimation of the effective A-weighted sound

pressure level

The effective A-weighted sound pressure level, L'y ay, is calculated in two steps as follows.

a) The predicted noise level reduction, PNRy, is calculated from the Hy, My and Ly values and the C- and

A-weighted sound pressure levels of the noise. The calculations are as follows.

For noises with (Lpc - Lpa) <2 dB

H,-M
PNR, :MV—M(LL,'F—LF'A —2dB) (16)
For noiges with (Lpc - Lpa) >2 dB

M, -L

PNR, =MX—%(LP'C—LP,A—2dB) 17)
b) L'paxis|calculated from the following formula:

Llp'AX = J.zp'A - PNRX (18)
The differepce (Lpc - Lp,a) can be estimated from sound pressuré\Jevel measurements, long-ferm
measurements of equivalent sound pressure levels, or may be provided in tabulated form for typical
noise situatjons.

Instead of the C-weighted sound pressure level, the unweighted sound pressure level may be used| For
very low fr¢quency noises, this procedure will result in higher values of Ly ax.

The resulting L’p,AX value shall be rounded to the nearest integer.

An examplg of the estimation of the effective A{weighted sound pressure level when a given hegring
protector ijworn in a specific noise situation\is given in Annex C.

8 SNR method

8.1 Gendral

This methofl requires the Ciweighted sound pressure level of the noise and the SNR value.

8.2 Calcylation of SNR values

Calculation|of SNRyvalues, in dB, is based on a pink noise spectrum (see Table 3) and individual s¢und
attenuation| values, ajf(k), of the hearing protector.

SNRy is independent of the actual noise spectrum to which it is applied and is calculated using the
following formula, where SNR, refers to the mean values of the SNR and SNR; refers to the standard
deviation of the SNR:

where

subscript x represents the selected protection performance;

a

is a constant specified in Table 1.

(19)

© ISO 2018 - All rights reserved
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N
1
SNR,, = NZSNR j (20)
j=1

1 2

SNR, = N—_12(SNR j—SNR,,) (21)
j=1
S 1(L —ari))
SNR; =100dB - 101g ) 10 " - PA (79 (k) (22)
k=2
whefe

\ is the number of subjects;
(k) is the sound attenuation value in dB for subject j and frequencyf{(k) determined in

Valuks for Ly af(k) are given in Table 3.

NOT
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The

An €

8.3
pre

L’p'A
form

e

Whe
ifth
leve

in tapulated formrfor typical noise situations. L', ax is then given by:

1

Inst

accordance with ISO 4869-1;

subscriptj represents the number of the test subject.

ence pink noise in Table 3.
resulting SNRy value shall be rounded to the nearestinteger.

xample of the calculation of SNR is given in AnnexD.

ssure level

ula:

Ip'AX = Lp‘c - SNRX

n only the total A-weighted sound pressure level of a given noise is available, SNR may
p difference (Lp,c —~Ep)a) is known. The difference (Lpc - Lp a) can be estimated from sou
measurements,fong-term measurements of equivalent sound pressure levels, or can |

/p,Ax = LA+ (Lp,c — Lp,a) - SNRy

pad.of the C-weighted sound pressure level, the unweighted sound pressure level may |

very4

Application of SNR method for estimation of the effective A-weighted sound

) In Formula (22) the value of 100 dB represents the total‘C-weighted sound pressurq level of the

L is calculated from SNRy and the Cfweighted sound pressure level of the noise using the following

(23)

still be used
hd pressure
be provided

(24)

be used. For

...... L

aafraaiianor ool e thic Aasea 1azill in-hio rualiaac of
TUWITCHUT T yTIUIST S, NS prottuti U w T Lo Ut I O s e TV atuc SO g iRy

The resulting L', ax value shall be rounded to the nearest integer.

An example of the estimation of the effective A-weighted sound pressure level when a given hearing
protector is worn in a specific noise situation is given in Annex D.
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Table 3 — A-weighted octave-band sound pressure levels, Ly af(k), of a pink noise which has a
C-weighted sound pressure level of 100 dB

Octave-band centre frequency, f
Hz

Lp,af(k)
dB

NOTE The values in this table are derived from a pink noise with an overall C-weighted sound pressure level of 100 dB. The
magnitude of the level was chosen for computational simplicity and does not affect the resulting SNR. Frequency weighting
Cis defined in IEC 61672-1.

125 250 500 1000 2000 4000 8000

75,9 83,4 88,8 92,0 93,2 93,0 90,9

8 © ISO 2018 - All rights reserved
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Example of the calculation of the assumed protection values, APV

In this example, the APVrg4 values for a hearing protector are calculated; i.e. a protection performance

of 84 % is selected, with a corresponding constant & = 1,00 (see Table 1). These APV values are then
used in the calculations for all illustrative examples.
Table A.1 — Calculation of APVfg4
Valuegs in decibels
Sound attenuation
Octave-band centre frequengy, f
Subject, j
Hz
63 125 250 500 1000 2000 4000 8000
1 8 13 18 20 30 35 30
2 12 16 21 29 35 47 35
3 10 16 17 23 25 32 48 37
4 7 12 18 20 25 33 30
5 10 16 16 25 27 43 32
6 4 7 10 15 19 32 35 31
7 5 9 16 20 25 30 28
8 15 15 21 26 25 38 46 38
9 5 10 13 19 22 29 28
10 9 10 19 20 27 37 31
11 9 16 18 24 25 35 44 39
12 5 6 11 12 17 20 28 28
13 7 10 17 22 25 35 41 44
14 6 8 16 18 19 19 30 33
15 10 12 17 25 28 33 45 40
16 12 13 17 27 29 38 49 41
mg 7,4 10,0 14,4 19,6 22,8 29,6 38,8 34,1
SF 3.3 3,6 3,6 26 2,0 6,2 7% 5,2
asf(a=1,00) 3,3 3,6 3,6 4,6 4,0 6,2 7,4 5,2
APViga=mp—asp | 41 6,4 10,8 15,0 18,8 23,4 31,4 28,9

The calculation example shown here is provided via an Excel-sheet at standards.iso.org/iso/4869/-2/ed
-2/en as well, by which the user may carry out own calculations.
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Annex B

(informative)

Example of the calculation of L) ox according to the octave-band

method

VAR |

In this exar

are taken fijom Table A.1.

Table B.1 — Calculation of L’p, As4 using the octave-band method

1. £ . L T 4 EWaW A Rl ] . o £ £Q4a 0o A DL 1
1PIC 101 d TTIOISC WILIL Llp’A = 1UT UD dlItd 4 PpIrotcCuull pellolriidIiite Ol o% 770, UIC Al Vf84 values

Values in dedibels

Octave-band centre frequency, f|

Hz

63 125 250 500 1000 2 000 4000 8 (00
Measured oftave-band sound 750 | 840 | 860 | 880 970 99,0 97,0 94,0
pressure level of the noise, Ly f(k)
Frequency yeighting A _ _ _ _ _
(according th IEC 61672-1) 26,2 16,1 8,6 3,2 0 +1,2 +1,0 1,1
A-weighed g¢ctave-band sound
pressure leyel of the noise, 48,8 679 774 84,8 97,0 100,2 98,0 949
Lp.fig + Artk
APVfi84 fr¢m Table A.1 41 6,4 10,8 15,0 18,8 23,4 31,4 28,9
Ly i) + Aft] - APViigsa 447 | 615 [«\®66 | 698 | 782 | 768 | 666 | 640

L,p,A84 is ca

L'y a4 4 101g(100.1x447 +_+100,1x66,0) dB = 81,4 dB

After rounding, L'y g4 = 81 dB.

It can then
81 dB in 84
noise envir

NOTE T
example is e

The calcula

nment.

ual to 23 *dB.

culated by substituting the values frém the last row of Table B.1 into Formula (2):

be stated that the‘effective A-weighted sound pressure level will be less than or equpl to
% of the individuals when the hearing protector is properly worn by various people in this

he differeénge between Ly A and L'y ag4 is the predicted noise level reduction, PNRgs, which irf this

fion example shown here is provided via an Excel-sheet at standards.iso.org/iso/4869/-P /ed

-2/en as weH

= laiala i1 i 1 lods
I, Uy VVIIIUIT LIIT USCTT ula_y  dal ly Uutl uvvil CAdlItulativulls.
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Annex C
(informative)

ISO 4869-2:2018(E)

Example of the calculation and use of H, M and L values

C.1 _Calculation of H, M and L values for a particular hearing protector

The calculation is performed using the ajrvalues from Annex A and the A-weighted octave-

presgure levels, Ly af(k)i, from Table 2.

Table C.1 — A-weighted octave-band sound pressure levels, Ly afk)i;from Tabl

band sound

e 2

Valugs in decibels
Octave-band centre frequeney,f
Hz

125 250 500 1000 2000 4000 8000
Ly af(i)1 62,6 70,8 81,0 90,4 96,2 94,7 92,3
L Af(K)2 68,9 78,3 84,3 92,8 96,3 94,0 90,0
Ly Af(K)3 71,1 80,8 88,0 95,0 94,4 94,1 89,0
Ly, Af(k)4 77,2 84,5 89,8 95,5 94,3 92,5 88,8
L, Af(k)5 774 86,5 92,5 96,4 93,0 90,4 83,7
L, Af(K)6 82,0 89,4 93;5 95,6 93,0 90,1 83,0
Ly Af(k)7 84,2 90,1 93,6 96,2 91,3 879 81,9
Ly, Af(K)8 88,0 93,4 93,8 94,2 91,4 879 79,9

The pight PNR;; values are calculated according to Formula (15) and Hj, Mj and L; values ar
according to Formulae (12), (133-and (14) for each subject}.

b calculated

© ISO 2018 - All rights reserved
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Table C.2 — PNRj; H;, Mjand L; values for each subject j

j 1 2 3 4 5 6 7 8
PNRj1 26,9 33,3 31,3 25,2 27,8 26,2 24,6 33,1
PNRj, 24,7 30,7 29,3 23,5 26,1 23,5 22,6 30,8
PNRj3 22,7 28,5 27,5 22,0 24,4 21,1 21,0 28,7
PNRj4 21,1 26,3 26,1 20,5 22,7 19,3 19,1 274
PNRjs 19,8 24,6 24,6 19,3 21,0 17,7 17,7 26,2
PNRjg 18,5 22,7 23,5 179 19,7 16,3 159 254
PNRj7 17,6 21,8 22,8 17,0 19,0 15,5 15,0 24,b
PNRjg 15,6 19,3 209 14,8 17,2 13,4 12,5 22,B
Hj 27,8 34,5 32,1 26,0 28,7 27,2 25,6 33,B
M; 20,1 24,8 24,9 19,6 21,2 18,0 1850 26,
Lj 14,7 18,2 20,2 13,9 16,4 12,5 11,4 22,2
Jj 9 10 11 12 13 14 15 14

PNRj1 22,6 26,2 32,3 21,0 32,0 21,4 33,1 35,p

PNRj, 21,1 24,0 30,0 19,6 29,4 20,6 31,0 32,p

PNRj3 19,6 22,2 28,0 18,3 273 20,3 29,3 30,p

PNRj4 18,1 20,5 26,6 17,0 254 19,5 27,2 28,2

PNRjs 16,6 19,1 25,2 15,7 24,0 18,9 25,9 26,8

PNRjg 15,3 17,6 24,2 14,7 22,3 18,2 23,9 247

PNRj7 14,6 16,8 23,4 14,1 21,3 17,6 22,9 23,p

PNR;jg 12,7 14,5 21,6 12,6 18,8 16,1 20,2 20,8
Hj 23,5 27,1 33,1 21,6 33,0 21,6 34,2 36,)
M; 16,9 19,4 25,5 15,9 24,3 19,1 26,2 27,1
Lj 119 13,5 20,9 12,0 17,7 15,6 19,0 19,b

The Hy, Miyland Ly, values are calculated according to Formulae (6), (7) and (8):

Hpy =292 dB

My, =217 dB

Lm=16J2 dB

The Hg, M arid’Ls values are calculated according to Formulae (9), (10) and (11):

Hy=4,8dB
M;=3,8dB
Ls=3,5dB

The Hg4, Mg4 and Lgs values are calculated according to Formulae (3), (4) and (5) with @ = 1,00. The
results are rounded to the nearest integer:

Hga =24 dB

12 © ISO 2018 - All rights reserved
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Mgsq =18 dB

Lgqa =13 dB

C.2 Use of Hg4, Mg4 and Lg4 values to estimate L’p,Ag4 for a particular hearing
protector in a specific noise situation

The effective A-weighted sound pressure level, L'y ags, for a hearing protector with given Hgq, Mg4 and

Lga

7alues (from C.1) and a specific noise situation can be estimated in two steps as follows:

a)

b)

1

This
pres
is prj
The
-2/e

The difference (Lpc - Lpa) is calculated. Using the noise spectrum from_ Aun
(Lp,c — Lp,a) = -1 dB. The predicted noise level reduction, PNRg4, is calculated usifig-For
follows:

24-18

PNRg, =18dB— (103,0—-104,0-2)dB=22,5dB

he A-weighted sound pressure level, Lp a, of the noise spectrumffem Annex B is equa
[he effective A-weighted sound pressure level, L', ag4, is calculated using Formula (18)
'n,a84 = 104 dB - 22,5 dB = 81,5 dB

value is rounded to the nearest integer. It can then*be stated that the effective A-weig

sure level will be less than or equal to 82 dB for 84% of the individuals when the heariy
operly worn by various people in this noise enyironment.

ex B gives
ula (16) as

1 to 104 dB.
as follows:

hted sound
g protector

calculation example shown here is providedwia an Excel-sheet at standards.iso.org/iso,
1 as well, by which the user may carry out own calculations.

4869/-2/ed

© ISO 2018 - All rights reserved
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Annex D
(informative)

Example of the calculation and use of SNR values

D.1 Calculation of the SNR value for a particular hearing protector

In this exanpple, a protection performance of 84 % is selected. Using the gjsvalues from Annex A an(Ii the
Table 3 the SNR value is calculated.

Lp, Af(k) valu

Ta

s from

ple D.1 — A-weighted octave-band sound pressure levels, Ly af(), from Table 3

Values in ded

ibels

125

250

Octave-band centre frequency;f

500

Hz
1000

24000

4000

8 00

Lp,Af(k) from

Table 3

75,9

83,4

88,8

92,0

93,2

93,0

90,9

The SNR; values are calculated according to Formula (22) for each’subject j.

Table D.2 — SNRj values for’each subject

Values in dedibels
Jj 1 2 3 4 5 6 7 8
SNR 23,1 27,7 28;0 22,3 24,1 21,2 20,7 29/)8
Jj 9 10 11 12 13 14 15 14
SNR 19,7 224 28,7 18,8 27,2 21,4 28,9 299
The SNR;, apd SNR; values are calculated according to Formulae (20) and (21):
SNR;,, =[24,6 dB
SNRy=3,9 dB
The SNRg4 palue s calculated according to Formula (19) with a = 1,00. The result is rounded tg the
nearest intdger:
SNRg4 =21 dB

D.2 Use of the SNRg4 value to estimate L’p,Ag4 for a particular hearing protector in
a specific noise situation for which L, ¢ is known

The effective A-weighted sound pressure level, L' ag4, for a hearing protector with a given SNRg4 (from
D.1) can be estimated from the measured C-weighted sound pressure level of a specific noise. Using the
noise spectrum from Annex B, gives L, ¢ = 103 dB.

14
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