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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Several standards specify methods for measurement and/or evaluation of noise. The final objective of
the ISO 11690 series is noise reduction.

A number of noise control measures are offered. However, in order to be effective, the most appropriate
noise control measure(s) should be chosen for a given situation.

It is important when non-acoustic engineers are involved in noise control practice for these engineers
to have a basic knowledge of noise emission and propagation characteristics and to understand the

bas
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invplved in noise control in workplaces ‘and in the design of low-noise workplaces to pi

und

The
the
and

Thd
eng

C principles or noise control.

hssist in the development of noise control in the workplace, it is essential thathe i

rder to reduce noise as a hazard in the workplace, individual countries have producg
slation. Generally, such national legislation requires noise control measubés to be car
br to achieve the lowest reasonable levels of noise emission, noise immission and noise
ng into account:

known available measures;

the state of the art regarding technical progress;

the treatment of noise at source;

appropriate planning, procurement and installatign of machines and equipment.

5 part of ISO 11690, together with the two other parts in the series, outlines proced
sidered when dealing with noise control at workplaces, within workrooms and in the o
mmended practices give in relatively simple terms the basic information necessary for

erstanding of the desired noise control requirements.

purpose of the ISO 11690 series'is'to bridge the gap between existing literature on noise
practical implementation of fieise control measures. In principle, the series applies to all y
its main function is:

to provide simple, briefinformation on some aspects of noise control in workplaces;

to act as a guide_to help in the understanding of requirements in standards, directives,
manuals, repdrtsand other specialized technical documents;

[SO &1690 series should be useful to persons such as plant personnel, health and safé
in€ers, managers, staff in planning and purchasing departments, architects and suppliet

ma

fained in these recommended practices is disseminated through International Standardg.

to provide'assistance in decision making when assessing the various measures availablg.

hformation

d national
ried out in
exposure,

ures to be
pen. These
all parties
omote the

rontrol and
vorkplaces

fext books,

ty officers,
s of plants,

hines and equipment However, the abhove-mentioned parties should kppp in mind that

adherence

to the recommendations of the ISO 11690 series is not all that is necessary to create a safe workplace.

The effects of noise on health, well-being and human activity are many. By giving guidelines for noise
control strategies and measures, the ISO 11690 series aims at a reduction of the impact of noise on
human beings at workplaces. Assessment of the impact of noise on human beings is dealt with in other
documents.
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INTERNATIONAL STANDARD ISO 11690-1:2020(E)

Acoustics — Recommended practice for the design of low-
noise workplaces containing machinery —

Part 1:
Noise control strategies

1 (Scope

Thif document outlines strategies to be used in dealing with noise problems in.existing apd planned
wotkplaces by describing basic concepts in noise control (noise reduction;»noise emisfion, noise
immission and noise exposure). It is applicable to all types of workplaces and all types of|sources of
soupnd which are met in workplaces, including human activities.

[t inicludes those important strategies to adopt when buying a new maehine or equipment.

Thif document deals only with audible sound.

2 |Normative references

The following documents are referred to in the tex#jin such way that some or all of their content
congtitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referénced document (including any amendments) applies.

1SO[4871, Acoustics — Declaration and verification of noise emission values of machinery and efjuipment

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

[SOJand IEC maintain terminglogical databases for use in standardization at the following addresses:

— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropediaravailable at http://www.electropedia.org/

3.1] General'noise descriptors

3.11

soqnd pressure level

L
p

ten times the logarithm to the base 10 of the ratio of the mean-square sound pressure p, in pascals, to

the square of a reference value, p,,

P2
L =10lg| = | dB
P 2

Py

where the reference value, p, is 20 uPa

Note 1 to entry: The sound pressure level is the main quantity to describe the noise ata given point. Itis expressed
in decibels and should be measured with a standardized sound level meter (see I[EC 61672-1).

Note 2 to entry: The frequency weighting (A or C) or the width of the frequency band and the time weighting
(S [slow], F [fast], I [impulse] or peak) used should be indicated.

© IS0 2020 - All rights reserved 1
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Note 3 to entry: For example, the C-weighted sound pressure level with time weighting peak is L,¢ ,eak-

Note 4 to entry: The notation L, is used whether the sound pressure level refers to emission (see 3.2), immission
or exposure (see 3.3).

3.1.2
equivalent continuous sound pressure level
Lpeqr

peq, , 1 Lo
sound pressure level of a continuous steady sound that within a measurement time interval, T, has the
same mean square sound pressure as a sound under consideration which varies with time, and is the
level of the mean square sound pressure over a time interval

L

T
i 1, 01L (t)
peqr F1018 ?!)'10 »de| dB

Note 1 to enftry: Equivalent continuous sound pressure level is expressed in decibels.

Note 2 to erftry: The equivalent continuous sound pressure level is the main quantity to assess the immissidn at
work stations and the exposure of persons.

Note 3 to eptry: When immission or exposure is considered, impulse and tone adjustments, DL; and DL}, in
decibels, m3y be used to take into account the influence of impulsive and tonal components (L ¢+ DLy + DLy)

Aeq,
(see 1SO 1996-1, 1SO 1996-2 and 1SO 1999). P

Note 4 to eptry: Subscript “eq,7” is often omitted because in all cases censidered in this document the sqund
pressure is fletermined over a certain measurement time interval (see {E€C 61672-1).

3.1.3
work statijon
position, i1} the vicinity of a machine, which can be occgpied by the operator or a position where a fask
is carried qut

3.2 Noige emission descriptors

3.21
noise emisgsion
airborne dound radiated into the(environment from a defined source (machine or equipmgnt)
[see Figurd 1 a)]

3.2.2
sound power level
Ly
ten times the logarithm-to the base 10 of the ratio of the sound power P, in watts, radiated by the sound
source under test td.the reference sound power Py =1 pW

Note 1 to erftry<Seund power level is expressed in decibels and is a descriptor of the emission of a sound sofirce
(see the I1SO| 3740 and ISO 9614 series). The frequency weighting or the width of the frequency band used shpuld
be indicated:

Note 2 to entry: For example, the A-weighted sound power level is L.

3.2.3
emission sound pressure level
L
p
sound pressure level caused by a sound source under test at its work station or at any other specified
position

Note 1 to entry: Emission sound pressure level is expressed in decibels (dB) and is an additional descriptor of the
emission of a sound source (see ISO 11200 to ISO 11204).

2 © IS0 2020 - All rights reserved
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Note 2 to entry: The frequency weighting and/or the time weighting or the width of the frequency band used
shall be indicated.

Note 3 to entry: For example, the C-weighted peak emission sound pressure levelis Ly ,cqk-

Note 4 to entry: The A-weighted emission sound pressure level is often averaged over an operational period of a
sound source; it is denoted LpA.

3.2.4
surface sound pressure level

pA,d
-Weishted-sound-sressuretevelaverased-en-ahr-enersyv-basis-everameasurementsurfaceat a distance
v DLBAAL\/\A SUUTIU l.ll COOJUT U ICUVOITIAaveT Msb\/l UIT AIT CIICT 6)’ DUJSTO UVOCT O INnMTdourvuiIirnnoiIiit ourracoe ™™

d frpm the sound source

Notg 1 to entry: When d = 1 m, itis usually noted Ly, 1.

3.2{5
measured noise emission value
L
any|of the A-weighted sound power level, the A-weighted time-averaged-emission sound prefsure level,
or the C-weighted peak emission sound pressure level, determined frogmymeasurements

Not¢ 1 to entry: Measured values may be determined either for a single machine or from the average jof a number
of mjachines.

Notg 2 to entry: Measured noise emission value is expressed in.decibels and is not rounded.

3.2/6

noifke emission declaration
infgrmation on the noise emitted by the machine, given by the manufacturer or the supplier in technical
documents or other literature, concerning noiséZemission values

Note¢ 1 to entry: The noise emission declaration’may take the form of either the declared single-n§mber noise
emifsion value or the declared dual-numbethoise emission value.

3.217
undertainty
K
valye of the measurement uncertainty associated with a measured noise emission value

Notg 1 to entry: Uncertainty-is expressed in decibels and is not rounded.

3.2]8

dedlared single-htimber noise emission value

L
d

sum of a measured noise emission value, L, and the associated uncertainty, K, rounded to the nearest

decjbel(dB)

L2 L+K

3.2.9

declared dual-number noise emission value

Land K

measured noise emission value, L, and its associated uncertainty, K, both rounded to the nearest decibel

© IS0 2020 - All rights reserved 3


https://standardsiso.com/api/?name=9db3d28f0c6e1957f703603573340407

ISO 11690-1:2020(E)

3.3 Nois
3.3.1

e immission and noise exposure

noise immission at a work station
all noises that arrive, whether or not a worker is present, over a specific time period T, at a measuring
point (work station) in the actual situation; i.e. noise coming from the machine, noise coming from the
other sound sources and noise reflected by the ceiling, the walls and any fittings [see Figure 1 b)]

Note 1 to entry: T can be the duration of a measurement, an operating cycle of a machine, a process, the duration
a worker is usually present at or near the measurement point, or the duration of the workshift.

3.3.2
noise exp
all noises t

and Figure

3.3.3
noise immn
equivalent

in decibels

LpA.eq.

where T i
Note1toe

Note 2 to

measured o

Note 3 to enftry: In some countries, a rating level LpA

LpA,r =

where DL a

tlisure of a person
hat arrive, over a specific time period T, ata person’s ear in the actual situation [see&igure|l

eTtry:

2]

ission and noise exposure descriptors
continuous A-weighted sound pressure level normalized to a nominal working day;, LpA o

=Lpaeq,

o

A r +101g(T, /T,) dB

the reference duration (e.g. 8 h) and T, is the duration:of'the workshift

ry: Immission is measured at the work station. Exposureis measured at the ear of the person.

L

LpA,eqlT0 can result from the energetic summation of immission or exposure values, o

ver individual time periods T;, with ZT} =T,.
is‘used:

i

oA eq. T, +DL, +DL dB

hd DL describe impulsive anpdtonal components.

© IS0 2020 - All rights reserved
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Ty a) Noise emission; sound radiation of a machine:
: 3\ — machine related
\\\ — specified operating conditions
// ) — independent of environment
_ //
\_/
\ \ \ ( / / b) Noise immission: sound impact at the wofk
/ \ station:
- // // \\ \\ . — work station related
_ e N - — real operation
: ~. _— i — dependendent ofi immission time
— N & — — contribution‘from all sound sources
) B
\ \ \ ( / / % ¢) Noiseexposure; sound impact on human |beings:
// \\ — person related [at one or several worf stations
- // /. \ \\ . or for a person moving around (see Figure 2)]
T ~_C T — real operation
: ~_ — : — dependent on exposure time
— \\ \ / // -~ — contribution from all sound sources
W/
Fjgure 1 — Illustration of the difference between noise emission, noise immission ahd noise
exposure (see also Figure 2)
R
/)] W\ VPRI
o ~ 2 \ '/ [ . -
T w r— ==
— ~ ‘.; \\ T
~ % SN TN N /NS Y

Figure 2 — Illustration of noise exposure for a person moving around

© IS0 2020 - All rights reserved
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3.4 Noise reduction

3.4.1
sound red
R

uction index

descriptor of transmission loss defined as ten times the logarithm to the base 10 of the ratio of the sound
power incident on a test specimen to the sound transmitted through the test specimen (see Figure 3.)

Note 1 to entry: Itis expressed in decibels and is frequency dependent.

Note 2 to entry: Methods for determining the insulation of walls, doors, ceilings and windows are described in

ISO 10140 (.

Key
1 reflecti
2 absorp

3  transm

NOTE 4

T parts) and in 1SU 717-T.

H
o
\N
: D 2

| |
|

@

&

b
ion

ssion

\ proportion of the sound miich is incident on a partition or wall is reflected, a proportign is

transformedl into heat (i.e. is absorbed) and a proportion goes through the wall to the other side (i.p. is

transmitted

Fi{
3.4.2
sound abs
a

fraction of

prption-coefficient

the,acoustic energy absorbed when sound waves strike a surface

pure 3 — Illustration of reflection, absorption and transmission at a boundary

). The sound insulation-of the wall determines what proportion of the incident sound is transmitfed.

Note 1 to entry: The sound absorption coefficient is frequency dependent.

Note 2 to entry: A single number rating is given in ISO 11654.

3.4.3

equivalent absorption area

A

area, in square meters, obtained by summing the products «; S;

A=0515'1 +0¢252+...=&S

where

© ISO 2020 - All rights reserved


https://standardsiso.com/api/?name=9db3d28f0c6e1957f703603573340407

1ISO 11690-1:2020(E)

a; isthe absorption coefficient of a partial area, S;, of a room surface;

S isthe total roomarea (=X, );

O is the mean absorption coefficient of the room

3.4.4
insertion loss

D;

difference in sound power level or emission sound pressure level with and without a noise control

dev

ce app]ipr‘] toa sound source

Note 1 to entry: Insertion loss is frequency dependent and is expressed in decibels.
Not¢ 2 to entry: The A-weighted insertion loss is always related to a given source.

Note¢ 3 to entry: The insertion loss is used to assess the acoustical performance of ericlosures (see

and

3.4

res

Notg 1 to entry: For example, L,p g 8n1 ~ Lpa eq8n,2» Where numeral i'means before and numeral 2

tech

3.4

dirgct sound
soupd which propagates directly from the source tothe point of observation

Notg 1 to entry: No reflection of sound is involved st is not affected by the characteristics of the ro
the pource is located.

3.4
refl
sou
the

3.4

diffuse-field conditions$

sou

from all surfaces ofithe room and the fittings that the sound pressure level of the reflected s

sanj

3.4
nor|
sou

redt.lction of sound pressure level at a work station
1

[SO 11546-2), screens (see ISO 10053 and ISO 11821) and silencers (see ISO 7235;4S0 11691 and

5

t of a set of noise reduction measures described by the difference in noise immission le

nical measures for reduction have been taken.

6

7
ected sound

direct sound

8
hd propagation innrooms or regions of rooms where the sound is reflected so often and

e at any pointinside the region

9
-diffuse-field conditions

SO 11546-1
[SO 11820).

rels

means after

bm in which

hd at any point in a room, resulting from reflections from room surfaces and fittings, andl excluding

uniformly
pund is the

hd/propagation in rooms or regions of rooms where sound does not propagate unifo

dire

ctions

rmly in all

Note 1 to entry: Non-diffuse-field conditions are the case if

©IS

the ratio of any two dimensions out of the three is more than three, or

the absorption of the surfaces of the room is notably non-uniformly distributed (e.g. a room with hard walls

and absorbent ceiling), or

the absorption is high.

02020 - All rights reserved
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3.4.10

reverberation time

T60

time, in seconds, it takes for the sound pressure level in a room (originally in a steady state) to decrease

60 dB after

Note 1 to entry: The reverberation time is frequency dependent.

the source is turned off (See Figure 4)

Note 2 to entry: It is useful for describing the acoustic properties of rooms with a diffuse sound field; room

volume mus

t be taken into account.

3.4.11

spatial sollnd distribution curve

curve whig
distance tg

Note 1 to ¢
properties @

Note 2 to e
determined

— therat
— theexc

Three dista
useful for as

the source increases

(see Figure 5):
 of spatial decay per distance doubling (DL,), and

bss of sound pressure level (DL¢).

sessing the acoustic quality of a room.

h shows how the sound pressure level from a reference sound source decreases.when|the

ntry: Spatial sound distribution curves are frequency dependent and charactérize the acoystic
frooms. In some cases, several spatial sound distribution curves are necessary tg characterize a rgom.

itry: From this curve and for a given range of distances from the source;two main quantitieq are

hce ranges are normally of interest: near, middle and far regions. These two quantities (DL,, DL¢] are

© IS0 2020 - All rights reserved
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Key]

<

Fi

3.4
rat
DL,
am
the

3.4
exc
DL
ave
cur

60

time, in s
sound pressure level, in dB
reverberation time

12
p of spatial decay of sotind pressure levels per distance doubling

distance from the-source is doubled (see Figure 5)

13
ess of sound pressure level

rage difference, in decibels, over a given distance range, between the spatial sound d
7€-of the room and the spatial sound distribution curve for a free field (6 dB per distanc

pure 4 — Idealized time history of sound pressure level after the sound source is tirned off

unt, in decibels, bywhich the sound pressure level decreases over a given range of distances, when

istribution
e doubling)

(se

©IS

Figure5)
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Ul W N R K

10

DLy

DL,
/'

d/2

d 2d

4d

distanc from source

sound pressure level, Lp, in dB

near region

middle[region

far regipn

spatial found distribution curve

withou

reflections)(free field)

L) acnatial cound dictrihution cnrun for o ooy and for-tha frnn 1014,

Figure 5 — Example of:

(o opata T SUT IO ot T eI CUT v e IoT o T o0 aia TUT Cic I ctTIicTo,

(ii) the three ranges of distances;

(iii) the determination of the spatial decay (DL,); and
(iv) the excess (DL;) of sound pressure level
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4 Basic concepts in noise control

4.1 Basic noise control strategy

Effective noise reduction will only be achieved by dealing with the problem in a systematic manner.
Listed below is a series of steps that should be considered when formulating a noise control strategy
and implementing noise control measures for new and existing workplaces.

a) Determine objectives and establish criteria.

b) Carry out noise assessment hy idpnfifying-

— the areas concerned,

— the immission at work stations,

— the contributions of different noise sources to the immission at work stdtions,
— the exposure of persons,

— the emission of sources in order to rank them.

c) |Consider noise control measures such as:

— noise control at source,

— noise control on the transmission path in the workplace,
— noise control at work stations.

d) |Formulate a noise control programme.

e) |Implement the appropriate measures.

f) |Verify the noise reduction attainedt

4.2 Concept of noise reduction

Noige control can be implemented using various technical measures (see ISO 11690-2) and| there may
be deveral ways to solve@anoise problem. These measures are noise reduction at source (e.g} machines,
working processes), feise reduction by increasing the attenuation of sound during its propagation
(e.g} using enclosures, screens, absorbing linings), noise reduction at specific positions |(e.g. using
cabjns).

Technical méasures for noise control should be applied in order to implement the state of the art with
regard to meise control. For this purpose, it is necessary to compare and determine the effedtiveness of
thege miedsures. Acoustical quantities are used for this purpose. They describe the acoustidal features
of thé-sound sources, the noise reduction attained in workplaces, and especially at work stations, when
sound SOUTCES are operating and Some Nolse control measures have been Implemented.

The connection between regulations, standards and the use of acoustical quantities to assess noise
control measures offered by the market is illustrated in Figure 6.

© IS0 2020 - All rights reserved 11
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Figure 6 — Factors affecting noise control
If noise immission and noise exposure levels are low, all possible‘effects of noise on man are redufed.
Such effecfs include hazards to health and safety, for example impairment of hearing capacity, stress,
disturbange of speech communication and recognition<ef warning signals, disturbance of t3sks
requiring high concentration and attentiveness.
5 Assegsment of the noise situation
5.1 Quaptities for noise emission, noise immission and noise exposure
5.1.1 Naise emission quantities [See 3.2 and Figure 1 a)]
An important characteristic emission quantity which is normally used is the A-weighted sound pofwver
level (L) [under defined mounting and operating conditions.
Another characteristic emission quantity is the A-weighted emission sound pressure level (L,,) pt a
specified position for defined mounting and operating conditions and due to the machine only.
There are|further\noise emission quantities such as frequency band levels, the C-weighted peak
emission spund pressure level at the work station and the time history.
Basic methads for measuring and declaring noise emission values are given in the 1SO 3740 serjes|the

ISO 9614 series, the ISO 11200 series and ISO 4871. Noise test codes specify, for families of machines and
equipment, mounting and operating conditions during the determination of noise emission quantities.

5.1.2 Noise immission and noise exposure quantities [see 3.3 and Figures 1 b), 1 c) and 2]

In contrast to the emission quantities which are intrinsic descriptors of machines as sound sources,
noise immission quantities describe the total sound impact on the work station, and noise exposure
quantities describe the impact on human beings.

Noise immission quantities are evaluated at a given work station and over a time period representative
of the daily (or weekly) activity at this work station. If several activities follow one another at a work
station, it may be necessary to evaluate a set of noise immission values at this work station.

12 © IS0 2020 - All rights reserved
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Since they are specific to a person who may daily (or weekly) occupy different work stations, noise
exposure quantities can be evaluated from the noise immission or exposure quantities and the time
spent at each of the work stations concerned.

Noise exposure quantities for a person who occupies a single work station are identical to the noise
immission quantities of that work station.

In general, values of L5 o gp Ly and L¢ e,k are compared to noise immission and exposure limits.
The measurement uncertainty should be added to these values prior to the comparison with limits.

5.2 npcrripfinn of the noise situation

In ¢rder to describe the noise situation in defined areas of a workplace, indoors ot jputdoors, the
follpwing steps are normally carried out:

a) |determination of work stations and related immission quantities;
b) [determination, for each person, of the work stations involved and the cotresponding exposures;
c) |determination of sound sources and related noise emission quantities!

Thdse data can be listed on a noise information sheet such as that shown in Table 1 for industrial
wotkplaces. Noise maps can also be useful (see Figure 7).

Table 1 — An example of noise description of a workplace

A) | List of work stations

Wolrk l_)escrlptu_)n of Worl_< station . Machine No. | Noise immission| Additional values
stption (task, job function, machine operation, (No. from C) values (eg L DL)
No. process, etc.) ’ -8 Lpg,peakr VL1

B) | List of persons

Work station 1 | Work station 22 .
Noise pxposure

Perfson No. (No. from A) (No. from A)
. . vilues
Duration Duration
C) Listof equipment/machines
Machine i . Sound power | Emission sound Operating
Description of machine -
No. level pressure level condition

a2 More columns can be added if there are more work stations.
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Key

>

5.3

Noise information sheéts-and noise maps can be used for a variety of purposes:

a)
b)
‘)
d)
e)
f)
g)
h)
i)

j)

14

Values in decibels

_— 50
98 ‘
E = 95 o6 107 ‘
92 -

a) Indication of noise levels at work stations

o e}
A ®
A
B . A A a‘
|OO A HE EHE EN

b) |[Indication of region of noise levels (colours are often used for sueh noise maps)

S
90 92 (1\95 105\J

|c QSNF -(\@ =

c) Equal noise level curves (here with 5 dB increments)

up tp 90 dB
frormh 90 dB to 100 dB
aboye 100 dB

Figure 7 — Differentillustrations of noise maps for a given workplace

Use pf noise information sheets and noise maps

to assdss noisédimmission at work stations;

to identify the location of high-noise areas and dominant sound sources;

to identify noisy areas where noise immission levels exceed relevant noise limits;

to show the actual noise situation at a specified time;

as important tools at the planning stage of a new workplace;

as an aid to assess the effect of changing a machine, a working process or a working layout;
to verify the effectiveness of measures taken or planned;

as an aid to setting up a long-term noise control programme;

as a tool for dialogue and coordination between the parties involved;

to inform the persons exposed about the noise situation;
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https://standardsiso.com/api/?name=9db3d28f0c6e1957f703603573340407

1ISO 11690-1:2020(E)

k) asan aid in the performing of audiometric programmes and to motivate workers to wear personal
hearing protectors.

6 Parties involved

Noise control measures may modify substantially the machine/operator environment. It is therefore
recommended that all interested parties be involved in any proposed control measures.

Representatives of various functions in the company may be involved: i.e. management, planners,
purchase department, health and safety committees, medical orderlies, maintenance, process and

profiuction departments, technical stall, unions and, obviously, the workers involved.|To ensure
effdctive participation by all parties concerned, prior and appropriate information and tfaining are
oftgn necessary.

The
med
the
spe
rep
tak

Thd

diagnosis of the noise problem, its study and the definition and implementation of no
isures are normally performed in collaboration with the parties concerned:. In many
involvement of external parties such as health and safety and labour/protection {
Cialists in acoustics and ergonomics, etc. is recommended. Such collaboration between th
resentatives and external parties ensures that all constraints specific to the project unde
en into account when choosing the noise control measures.

success of noise control planning is dependent on active afid committed involvement d

manpagement representatives.

7

7.1
Obj

How to tackle noise problems in workplaces

Noise control objectives

bctives should be based on general knowledge on how noise affects people’s health and inte

their activities. When setting objectives in relation to the acoustical quality of a work station or

the
NOT

Noi
leve
me?
leve
or 1

a)
b)
‘)

required noise levels, reverberation time and sound propagation parameters should be set
E Details are given in ISO/TR 11690-3.

e control objectives shguld be based on the fact that noise should be reduced to

isures. The main objectives can be expressed in terms of noise immission and/or nois
Is. Commonly considered A-weighted values that should not be exceeded for noise immj
oise exposurearé'the following:

in industrial'workplaces, 75 dB to 80 dB;
for rowutinte office work, 45 dB to 55 dB;

for,meeting rooms or tasks involving concentration, 35 dB to 45 dB.

ise control
situations,
iuthorities,
e company
r study are

f company

rferes with
workroom,

the lowest

Is feasible, taking into(agcount technical progress, production processes, tasks and ndise control

P exposure
ssion and/

NOTE 1

immission and/or exposure limit values.

NOTE 2

Therefore, the control of such types of noise should have high priority.

The above values are recommended target values. National regulations should be consulted for noise

Impulsive and tonal noise can be more dangerous and annoying than continuous broadband noise.

A convenient way to set noise control objectives for workplaces is to link noise levels to the type of task
and the acoustical properties of the workroom.

Recommended background noise levels in different workrooms are given in Table 2. Recommended
values for reverberation times, equivalent absorption areas and spatial sound pressure decays are
given in Table 3.
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Table 2 — Maximum recommended background noise levels

L Ae
Type of room ZIB a
Conference rooms 30 to 35
Classrooms 30to 40
Individual offices 30 to 40
Multi-person offices 35to 45
Industrial laboratories 35to 50
Control rodms in industry 35to 55
Industrial yvorkplaces 65to 70

NOTE Ba
from the ouf]

kground noise is noise arising from indoor technical equipment (e.g. ventilation systems) or noise conp
side, with production machines off in the case of a workplace in industry.

—-

ng

Table 3 — Recommended acoustical properties of workrooms

the equivale]

NOTE 2 Wh
equivalent a

Ropm volume Reverberation time Rate of spa_tlal sduhd pressure decay per
distance doubling, DL,
m3 s dB
Less than Lower than
200 0,5t00,8
Be;\(/)vgen Between o
dnd 1 000 08and1,3
Grleater than
1000 — Greater than 3 to 4
NOTE 1 Th¢se recommendations are usually fulfilled if the méan absorption coefficient of the room is higher than 0,3 pr if

ht absorption area is higher than 0,6 to 0,9 times.the floor area, in square meters.

en the room is flat (room without diffuse-field conditions, see 3.4.9 and ISO/TR 11690-3), the use of
bsorption area or the spatial decay is preferred.

the

7.2 Pri

7.2.1 Ge|

The acoustical planning of-siew workplaces and the design and implementation of required n
control mdasures in existing workplaces should be combined with the overall design of a whole
plant or th¢ modification of existing ones. In this way, acoustical design and noise control can be car
ost efféctive manner in close relation to the construction of the plant or modificatio

out in the

the produdtion proeess or building structure. If noise control is the only target, there is freedon
on noise control at the initial design stage.

eral

ciples of noise control planning for new and existing workplaces

Dise
hew
Fied
h of
N to

In every acoustical design and noise control task, it is useful to draw up a plan of operations for different
action stages. Whatever the task, there are some basic stages which follow the progress of the work.
These stages are

— preliminary planning and design,

— planning and design,

— implementation of measures, and

— assessment and acceptance.

16
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The importance of these stages varies with the task. In the acoustical design of totally new premises,
the preliminary planning and design stage and the planning and design stage play very important roles
since, in this case, it is possible to influence all factors related to a good acoustical environment.

In the modification of existing workplaces (because of the likely effects on production/processes),
there are more constraints on noise control actions, and more emphasis should be put on planning and
implementation stages.

There should be a system for organizing and controlling the work. This can be best achieved by
establishing a project group. This group should have the necessary authority and influence at the
planning and implementation stages and should ideally include a representative from each involved

lab

7.2

Att
con
pro
and

Noi
for

Nnois
new
emi
the

seclion of the company plus an acoustical consultant. A representative of health and saf

ur protection authorities may also be included.

2 Preliminary planning and design stage

he preliminary planning and design stage, all the acoustical and noise controldesign feature
kidered; i.e. objectives, effects of production solutions, effects of basic layeutof production {
Cedures related to noise control planning. The organization of the work (formation of a plan
introduction of the required professionals in the group) should be decided at this stage.

Ke control objectives should be decided at this stage (see 7.1 ahd Tables 2 and 3). The u
the immission noise levels in different parts of the plant-afe usually set by regulatior

r plants or modifying existing ones, the objectives should generally be more string
ssion and immission noise levels) than those given ih'the relevant regulation. Objectives
acoustical quality of the room (reverberation timag/spatial sound distribution) can also

Table 3).

An
ma
are
exp|
situ
feas

The
iso
aco
fitti

hines and equipment. If the production is mainly automatic, only the maintenance
exposed to possible high noise levels caused by machines and equipment. In this case
psure of workers is much easier te-achieve but should, however, be considered at this sta
ations, automation or remote control of the process, the machine or the equipment may
ible measure.

choice of the production layout is generally based on production efficiency. Efficient ma
'ten the key point when choosing the basic layout. Unfortunately, this is often in conflict y
istical design. Efficient material flow demands large open spaces with as few walls, s
ngs as possible. A-good acoustical design is often possible only in small spaces which arg

fro

noisy machines.

ety and/or

s should be
ind general
ning group

pper limits
s. Possible

e emission limits for the machines to be used are also t0'bé considered. However, when designing

ent (lower
regarding
be set (see

mportant aspect in noise control is the location of work stations in relation to the position of noisy

personnel
low noise
be. In some
be the only

terial flow
vith a good
Creens and

separated

At the preliminary planning stage, each activity should be identified and its location co

sidered in

reldtion to-thé effects of noise. Proper planning should consider locating noisy machines pway from
work stations or isolating machines from work stations. Offices should be sited such that they are not
affgcted*by airborne and structure-borne sound (see ISO 11690-2).

For construction companies or companies participating in the erection of large technical facilities, it is
necessary to meet the in-situ noise control requirements of the client, designer and other contractors
and to consider the possible consequences of project costs.

7.2.3 Planning and design stage

At the planning and design stage, effective noise control by design needs to consider three phases:
— determination of noise emission values of machines,

— estimation of sound propagation parameters of the room and of noise immission levels, and

selection of noise control measures.
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Because this stage has the most influence on the outcome, the assistance of an acoustical consultant is
often useful.

7.2.3.1 Determination of noise emission values

An acoustical environment can be designed and an appropriate noise control plan be drawn up only if
the noise emission values of the machines are known. The determination of noise emission values is
described in Clause 8. If these emission values are not known, estimation may be helpful.

7.2.3.2 Estimation of sound propagation parameters of the room and of noise immission levels

The most §
room is to
workplace

In addition
room into

7.2.3.3 S

It is necess
levels of m|
these with

consid

and ot

Basedon t
the detailg
(see ISO 11]

7.2.4

When deci
should be g

priorit

fficient way to estimate noise immission levels and sound propagation parameters, of
use computer-based noise prediction techniques developed for the acoustical.desig
b, in conjunction with experienced interpretation (see Clause 9 and ISO/TR 11690-3].

to the prediction of noise levels in production areas, the transmission ofyhéise from
inother should be examined (see ISO 11690-2:2020, Clause 6).

election of noise control measures

ary, when deciding which noise control measure(s) to adopt, to-establish the noise emis
achines, the noise immission levels and the sound propagation parameters and to comy
the objectives. The following steps should then be considered:

eration of the relevant noise control measures,

evaluafion of their effects on noise levels (see Clause 9~aid ISO/TR 11690-3), production pro

her aspects.

hese evaluations, the most appropriate set'\0f noise control measures should be selected
d plans with necessary drawings and,descriptions of the work to be done should be m
690-2).

Implementation stage

ding the time schedule forthe implementation of the measures chosen, the following it
onsidered:

y of the task involved,

— relationship to otherdasks, and

hg of each-step.

ng general principles apply.

the
h of

one

bion
are

CESS

and
ade

PINS

sksrelated to building a new plant are carried out in this stage; for example, structural jojnts,

vibration isolation (e.g. floating floors), structures for airborne sound insulation and absorbent
lining of surfaces are accomplished (see ISO 11690-2).

collaboration with the buyer (see ISO/TR 11688-1 and ISO/TR 11688-2).

— planni
The follow
a) Theta
b)
c)

equipment (see ISO 11690-2).

In 7.3 is given information specific to the case of existing workplaces that are too noisy.

18

The tasks related to machine structures are carried out by the machine manufacturer in close

Silencers, isolators and enclosures are considered in relation to the installation of the machines and
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5 Assessment and acceptance stage

After the completion of the new plant or the modification of the existing one, the acceptance inspection
is carried out. This includes the following tasks (see ISO 11690-2:2020, Clause 8):

a) measurement of noise immission levels (and, if necessary, of noise emission values and sound

b)
‘)

propagation parameters) in relation to the objectives;
verification of the performance of noise control devices, if any;

identification of possible installation faults and their repair;

d)
e)
7.3
Noi

The

identification of possible manufacturing errors in machines and their repair;

statement of possible additional tasks to reach the objectives.

Dealing with existing noise problems

5e problems in existing workplaces can be due to many things such as
lack of basic knowledge of noise generation/control,

insufficient care in design and installation of machines, and

lack of maintenance of machines and equipment.

strategy for dealing with such problems should at leastalways follow five steps, as follo}

Ste
con

SteI 1: Avoid noise (turn off machines that are not ysed, avoid impacts and falling parts, etc.).

2: “Do things right” (shut doors in bujldings and enclosures, fix loose shutters
ponents, etc.).

Ste

Step 4: Plan quiet areas.

Ste

The
med

In 1
mos
nec

3: Substitute a noisy process with a quiet one (see ISO 11690-2:2020, Annexes A and B).

5: Implement noise control.measures (see [SO 11690-2).

identification of noise problems, and the planning, implementation and verification of ng
jsures are describedn)4.2, 5.2 and 7.2.

hany cases, nojse’problems can be solved without specialized acoustical knowledge. T

pssary andithie assistance and advice from persons with experience in noise control will

VS.

and other

ise control

his applies

tly to steps 4 and 2, but can also be true for steps 3, 4 and 5. In all cases, a strong m¢tivation is

help.

the tender

19

8 |Whatto do before buying a new machine

8.1 Questions that a potential buyer should consider

Before purchasing a new machine, a potential buyer should always consider the following basic

questions.

a) Isinformation (noise declaration) available about the noise emission of that family of machines and
about the lowest noise emission level achievable?

b) Has a specific request for information or guarantee on noise emission been included in
to potential suppliers, and is the request properly formulated?

c¢) What will be the noise impact of the new machine on the workroom where it will operate?
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In order to answer these questions, the potential buyer should do the following.

d) Study the noise immission information available for the workplace where the machine will operate,
or, if it does not exist yet (planning stage), for another workplace with similar industrial activity.

e) Study the noise emission information that may already be available in the company for similar
machines.

f) Consider the noise immission limits applicable to the workplace concerned and, if any, the noise
emission limits for the machines.

E 3 ol i 3 A 43 £l if
g Xamilpe-—tie TOTTSCCTTIT TUTS T T CO U CTIOIT PTUET atiiC OT CIIC COTITPATY Y, I ally.

h) Deterrhine what noise emission information and, optionally, what compliance with~al/npise
immisgion requirement the purchaser can reasonably request from potential suppliers,.taking |nto
accourjt technical usefulness and practicability. This may imply an interaction between sevgral
parties inside and outside the company and a dialogue with potential suppliers.

g

i) Consider what this noise emission information means, how it can be used andifor what purpossd

8.2 Whdt information to request from potential suppliers
The basic information to be requested from potential suppliers includes the following noise emission data:

a) declargd single-number A-weighted sound power level, Ly, 4 0r"dual-number value (see Tabje 4
and ISP 4871);

b) emissipn sound pressure levels at the work station(s):

— deglared single-number A-weighted sound pressure level, L, 4 or dual-number value
(s¢e Table 4 and ISO 4871),

— defclared C-weighted peak emission sound-pressure level, L if relevant;

pC,peak,d’

c) reference to the standardized noise test code used or, if there is no such code for the machine
concetned, a full description of the noise’emission measurement method, the work station positfion,
the mqunting and operating conditions and the workcycle of the machine that have been used.

It is recommended to request:
— emissipn sound pressuredeyels at the work station(s) in frequency bands,
— sound [power levels in frequency bands, and

— information onthedirectivity of the sound emission, if relevant.

Table 4 gives anexample of a typical noise emission data sheet to be supplied by machine manufactufers
at the requlest of the potential buyer. The technical data and description of the machine should be gjven
in other datasheets for the supply specification

If a noise test code exists for the family of machines concerned, the above noise emission quantities
should comply with the requirements of this test code. Explicit reference in the noise emission
declaration to the applicable standardized noise test code, if any, should be given. If the noise test code
offers alternatives (regarding operating and mounting conditions, workcycles, work station positions,
noise measurement methods) or if no noise test code exists, the noise emission declaration should yield
all information necessary to make the noise declaration clear.

Additionally and following a private agreement between the buyer and a potential supplier, noise
emission data for workcycles, mounting and operating conditions different from those specified in the
relevant noise test code, if any, and those that correspond to conditions of operation of special interest
to the buyer, may also be provided by the supplier.
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Table 4 — Noise emission data sheet

1 Machine
1.1 |Type: 1.6 |Noise-related machine parameters
1.2 |Model: Rated electrical power:
1.3 |Manufacturer: Rated mechanical power:
1.4 |Machine No.: Rated speed: (as examples)
1.5 |Year of manufacture: Max. speed:
etc.
2 Measured noise emission values
Operating conditions Qthey agreed
Noise emission measurements according to ISO... according to ISO... opgrating conditions
and ISO... No load Load See Planped use
See 2.6.1 2.6.2 Sed2.6.3
2.1] |Sound power level Ly, (dB, ref. 1 pW) dB dB dB
2.2| |Measurement uncertainty dB dB dB
2.3 ;At-;/zie;ﬁhzj;i emission sound pressure level at work dRB dB dB
2.311 | Alternatively, 1 m-surface sound pressurelevel, L, 1, or dB dB dB
2.3{2 |Maximum value of sound pressure level at 1 m dis-
tance from machine surface and 1,60 m above the dB dB dB
floor, LpA’m,malx
2.4 C-weightgd peak emission sound pressure level at dB dB dB
work station, L,¢ ,eqx
2.5( |Optionally, sound level Ly, or L, in octave bapds for operating conditions according to ISO ...
fin Hz 63 [125| 250 | 500 (1000|2000 (4{000|8000
Ly, 0 L,atworkstationd indB
2.6 |Information on operating conditiouns
2.6
2.6
2.6
3 Noise abatement
3.1l |[Are noise reduction measures included in the design of the machine? Yes O Np O
Ifyes, what noise reduction measures have been applied?........ccoerrrnnniiccrnnneneeeesseseeeee s [
3.2| |Isthere alow-noise version for this model of machine? Yes O No O
If yesfwhich noise reduction has been achieved? ... e dB
No load Load Planped use
Reduction of Ly, dB dB dB
Reduction of L, daB dB dB

© IS0 2020 - All rights reserved
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Table 4 (continued)
4 Declared values
Alternatively: declared single-number (4.1) O dual-number (4.2) O
No load Load Planned use
4.1 |Declared single-number noise emission value
4.1.1 |Sound power level, Ly, 4 dB dB dB
4.1.2 |Emission sound pressure level at work station, L, 4 dB dB dB
4.2 |Declared dual-number noise emission value
4.2.1 |Sound power level, L, dB dB dB
Uncertainty, Ky, dB dB dB
4.2.2 |Emipsion sound pressure level at work station, LpA dB dB dB
Uncertainty, KpA dB dB dB
4.3 |C-w 31ghtgd peak emission sound pressure level at dB dB dB
work station, Lc Leax
8.3 Declared and additional noise emission values
Values of foise emission are given by the manufacturer in the noise, declaration. The method pnd

procedure to verify these values are defined in ISO 4871.

Additional[noise emission data may also be provided in the noisesdeclaration. This may be informa
thathas befn estimated, calculated or measured under various 6pérating conditions, test environme
etc. The npise declaration should make a clear distinctioni¢between declared and additional n
emission vplues.

8.4 Meahning and use of noise emission values

fion
nts,
hise

Noise emis$sion values are intrinsic characteristics of a machine. There is no unique and simple

relationship between the noise emission values of a machine and the noise immission values that
be encountlered when the machine is finally-in operation in a workroom. Noise emission informatid
not meant fo provide information directly usable for assessing noise immission levels. Generally, n
immission[sound pressure levels at the work station(s) of a machine are higher than the noise emis
sound pregsure levels at the same.work station(s) given in the noise emission declaration becaus
sound refl¢ction by walls, conttibutions from other sound sources, and operating conditions diffe
from those for which the nois€.declaration is given.

Noise emisjsion values may/be used for the following purposes:
a) selectipn of thefmachine with the lowest noise emission;

b) assessmentofthe state of noise reduction technology;

will
nis
hise
bion
e of
fent

C) to allO‘AI =3 fDPhY\IPQ] f]'l’J]f\gllD ]’\Df‘AIDDn hnynrc ﬂhf] cnpp]lnrc;

d) prediction of likely noise immission levels in the workroom where the machine (and others) will

operate (see Clause 9 and ISO/TR 11690-3);

e) evaluation of compliance by the buyer with specified or guaranteed noise emission levels.

The user of machines shall follow legal requirements laid down by national regulations in the field of
noise abatement at the workplace and its vicinity. The machine user shall therefore ensure that legal

obligations regarding noise immission are considered in the planning, purchasing and acceptanc

e of

new machines. In addition to other technical requirements, the machine with the lowest noise emission

should then be searched for, identified, and selected if feasible.
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