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1.0 Introduction

1.1 Noise is a major health hazard in industry.  Exposure to

excessive noise can cause incurable hearing damage or loss of

hearing ability and may cause persistent tinnitus ('ringing'

sound in the ears).  Furthermore, excessive noise can also cause

disturbance, interfere with communication and induce stress.

1.2 Reducing and controlling excessive noise should be given

greater priority.  This involves treating existing machines with

suitable engineering control measures and designing new

machines that operate at lower noise levels.  Choosing quieter

machines and equipment could also reduce the overall noise

level at the workplace.  Users of machines and equipment

should therefore be given relevant information prior to purchase

so that they can compare and choose the quieter machines and

equipment. 

1.3 Regulation 5 of the Factories (Noise) Regulations 1996

requires suppliers of machines or equipment for use in

factories, to provide information on the noise levels emitted and

label these machines if they are likely to expose workers to

excessive noise.  The Regulations state that a worker is exposed

to excessive noise when he is exposed to an equivalent sound

pressure level of above 85 dB(A), over an 8-hour workday.  

1.4 This document guides suppliers of machines and equipment on

why, when, what, where and how they should provide the

necessary information to potential users of their products as

required by the Regulations.  
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2.0 Why suppliers should provide noise emission
information and labelling

2.1 The purpose of the information is to:

a. caution purchasers about the noise emission level of

machines and equipment and help them to compare and

select quieter machines;

b. enable purchasers to plan noise control strategies

including plant layout, to protect workers against

exposure to excessive noise;

c. give advance notice to purchasers that noise level in their

workplace should be monitored when new machines or

equipment are introduced; and

d. warn machines operators that they may be exposed to

excessive noise and hence should wear hearing

protectors.

2.2 The ultimate objective is to facilitate employers and factory

occupiers to reduce the overall noise exposure of workers by 

a. acquiring quieter machines and equipment; and

b. planning a proper layout of all these machines and

equipment in their workplace based on the information

obtained.
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3.0 When information should be provided

3.1 The Factories (Noise) Regulations 1996 require suppliers to

provide information on the noise emission levels of machines

and equipment if these machines are likely to expose workers to

excessive noise, i.e. exposure to an equivalent sound level of

above 85 dB(A) for an 8-hour workday.

3.2 Workers would be exposed to noise at the workplace depending

on the following factors:

a. the manner and condition in which the machines are being

used e.g. loading and operating conditions, frequency of

use and materials used in conjunction with the machines;

b. the location of the workers/operators relative to the

machines, e.g. the nearer they are to the machines, the

higher would be the noise exposure;

c. the location of the machines with respect to the workplace,

e.g. machines located next to corners would cause higher

noise exposure compared to machines located at the centre

of the room; machines located in an enclosed room would

cause higher noise exposure compared to machines located

in the open; and

d. the number of machines and equipment being used e.g. the

more machines being used at the same time in the same

area, the higher will be the overall noise level.

3.3 Machines and equipment suppliers will not usually know in

advance the exact noise exposure their products will cause
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while being used unless noise exposure assessments are made.

Hence they would not know if their products would actually

expose workers to excessive noise.  They have to consider all

possible ways in which the machine might be used, to

determine whether it is likely to expose workers to excessive

noise.  A useful rule of thumb is to assume that:

a. the effects of reflections from nearby surfaces, noise from

nearby machinery and some wear of the machine's moving

parts, may cause the average A-weighted sound pressure

level when the machine is in actual use to be about 6 dB(A)

higher than when the machine is tested in isolation in a

free field or open space; and

b. the machine will be used for about 8 hours per day.

3.4 A simple, preliminary measurement should thus be conducted

to determine the sound level of the machine or equipment.

Measurement should be conducted in isolation in the open

space and under representative operating and loading

conditions.   If the equivalent sound pressure level is below 80

dB(A), the machine will not likely expose workers or operators to

excessive noise in the workplace.  If the level is more than 80

dB(A),   a more comprehensive test would then have to be

conducted to determine the exact noise emission level of the

machine.  Refer to section 5 on the methods and procedures of

testing.
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4.0 What information should be provided

4.1 Two quantities are normally used to describe the sound level

emitted by a source, namely, sound pressure level and sound

power level.  

4.2 Sound pressure refers to the root mean square value of the

pressure changes over and below the atmospheric pressure.

Sound pressure level is defined by the formula

Lp  =  20 log  (p/po)

whereLp  is the sound pressure level in dB

p  is the sound pressure in Pascal

po is the reference sound pressure, 20 microPascal

For the purpose of occupational noise exposure, the A-weighted

sound pressure level, LpA  is used with the unit dB(A).

4.3 Sound pressure levels at any specified position near the

machine depend essentially on the installation of the machine,

its use, the acoustic environment, the directivity of noise

radiation and the measurement distance.  For example, the

sound pressure level of the same machine measured at different

distances or locations give different values.  Likewise, measuring

the sound pressure level of the same machine located in an

open field and subsequently in an enclosed room will give

different values even though the measurement position is the

same. 
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4.4 Sound power refers to the amount of acoustic energy being

generated per unit time by a source.  Sound power level is

defined by the formula

Lw  =  10 log  (W/Wo)

whereLw  is the sound power level in dB

W  is the sound power in Watts

Wo is the reference sound power of 10-12 Watts 

LwA is the A-weighted sound power level in the unit dB(A). 

4.5 Sound power level is independent of the measurement distance

and the acoustic environment.  Therefore regardless of where

the measurement position is, the value of sound power level

obtained remains the same.

4.6 For the purpose of occupational noise exposure, sound pressure

level is used. However, since sound pressure level is dependent

on location of machine and measurement conditions, giving the

value of sound pressure level of a machine may not indicate the

eventual exposure of the workers.  Therefore, for the purpose of

machine noise emission, sound power level is used to compare

noise emissions of different types of machines and brands.

4.7 Besides the sound power level, a sign or label must be attached

to the machine or equipment to warn workers or operators that

they would be exposed to excessive noise and hence should

wear hearing protectors.  An internationally accepted warning

sign shown in figure 1 should be attached.



8

Hearing protectors must
be worn

Figure 1

4.8 As an option, sound pressure level may be included if the

measurement position is well defined and provided it is

supplemented with information on the acoustic environment in

which it is tested.  Most users will find it helpful if the data

include a frequency analysis; i.e. the sound pressure levels at

different frequency band distribution, normally the octave band.

4.9 Other optional relevant information and data that could be

provided include:

4.9.1 Sound source

• type

• technical data

• dimensions

• machine serial number

4.9.2 Test conditions

• operating and mounting conditions
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• location of sound source in the test environment

• description of the source(s) in operation if the

test object has multiple noise sources

• date test was conducted

4.9.3 Acoustic environment

• description of the test environment including

sketch showing the location of the source

relative to the surrounding

4.9.4 Instrumentation

• name, type, serial number and manufacturer of

instrument used for measurement

5.0 How information can be obtained

5.1 Sound power level cannot be measured directly.  A conventional

sound level meter only indicates the sound pressure level.  The

sound pressure level value should then be converted to sound

power level using a proper equation in relation to the test

condition and procedure. 

5.2 It must be stressed that testing for noise emission level of

machines and equipment is not simply using a sound level

meter and reading off the values given. Machine noise testing

should be conducted by personnel conversant with both the

acoustical procedures and the machinery being tested.   The

test procedure should be chosen to provide a fair and

reasonable test of the machine's capacity for generating noise

when used for the purposes for which it is sold, and in ways the

manufacturer can reasonably foresee.  Because of the wide
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range of machine types and sizes, no particular form of test is

ideal for all circumstances.

5.3 Information is best provided on the basis of recognised

international standard test procedures to ensure uniformity and

for comparison to be made among different suppliers.  It is

preferable that references be made to ISO Standards on

determination of sound power levels of noise sources and

specific machines.  These standards specify the acoustical

requirements for measurements under different test

environment and with different accuracy.  

5.4 When applying these basic standards to sound measurement on

specific machines, it is necessary to decide which one of the

standards is most appropriate for the particular class of

machines or equipment and for the purpose of the test.  It is

also necessary to decide on specific details for mounting and

operating the machine to be tested within the general principles

stated in these standards.  Guidelines for making these

decisions are provided in the following standard:

ISO 3740 - Determination of sound power levels of noise

sources - Guidelines for the use of basic standards and for

the preparation of noise test codes.  

5.5 There are several published ISO standards that explain the

methods to determine the sound power levels of selected

machines and equipment.  These are listed in Annex A.

5.6 Alternatively, there are also other ISO standards that describe

the methods of measurement for all classes of machines and

equipment.  These ISO standards are found in Annex B.

5.7 There are instances whereby machines and equipment imported

from other countries may already have noise emission data

stated based on other equivalent measurement standards.  For
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such cases, it is not necessary for the local suppliers or

distributors to conduct an additional measurement according to

ISO standards.  The information available would suffice.  

5.8 Flexibility is given to the supplier whether to conduct

measurement on individual machine or lots of representative

machines of the same family.  As recommended by ISO 4871 -

Noise labelling of machinery and equipment, information must be

provided whether measurement was conducted on individual

machine or lots of representative machines.

5.9 When tests are conducted, the machines should be operated

according to the manufacturers' instructions.  It should be

loaded so as to generate, as far as possible, the highest noise

level.  

5.10 Machines may come with noise reduction accessories.  For such

cases, the test should be conducted both with and without the

use of the accessories to establish the difference in the noise

level.  The test results under both conditions should be provided

to purchasers for their benefit.

6.0  Where information should be provided

6.1 Once the measurements have been conducted and the levels

have been established, the data must then be highlighted to the

purchasers.  Two basic information must be provided: the

sound power level and the warning sign.

6.2 The sound power level could either be stated in the machine

technical specification sheets or brochures or labelled on the

machine itself.  The format of indicating the sound power level

and other basic information is as follows:
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i. Sound Power Level (LWA):   ___ dB (A)

This indicates the A-weighted sound power level in dB(A)

ii. Test Code :  ISO  _____ :  Title of Standard

This indicates the specific labelling or test code applied.  

iii. xxxxx  (L)

This is the serial number that identifies the lot and indicates

that all machines of the lot are by the same value of LWA.  (

I ) will be used instead of (L) if individual measurement was

done.

Optional 

iv. Information as specified in section 4.9 where applicable.

6.3 The warning sign as shown in section 4.7 must be labelled on

the machine.  If the machine is big enough, a plate bearing the

sign must be permanently attached at a position where it could

easily be seen by the operator.  Otherwise, if the machine or

equipment is small and hand-held, a sticker bearing the sign

should be pasted on a suitable flat surface.  In such case, the

sticker need not necessarily have to last the lifespan of the

machine or equipment.



E.g.  Machine :  Concrete Cutter
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Sound Power Level (LWA):   95 dB(A)

ISO 3746:1995  - Determination of sound power levels of noise

   sources using sound pressure - Survey method

   using an enveloping measurement surface over

   a reflecting plane

344521 (L)

Sound pressure level (LpA) :  98 dB(A)

Test environment :  Tested in an open space in isolation, measured

        at 1 m away.

Operation of source during test : Device under full load.

Sound level meter :  Integrating/averaging, Type I of IEC 60804
13
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Annex A

ISO Standards on Noise Emission Tests

1. ISO 3740:1980 Acoustics - Determination of sound power levels of noise
sources - Guidelines for the use of basic standards and for the preparation of
noise test codes

 
2. ISO 3741:1988 Acoustics - Determination of sound power levels of noise

sources - Precision methods for broad-band sources in reverberation rooms
 
3. ISO 3742:1988 Acoustics - Determination of sound power levels of noise

sources - Precision methods for discrete-frequency and narrow-band sources
in reverberation rooms

 
4. ISO 3743-1:1994 Acoustics - Determination of sound power levels of noise

sources - Engineering methods for small, movable sources in reverberant fields
- Part 1: Comparison method for hard-walled test rooms

 
5. ISO 3743-2:1994 Acoustics - Determination of sound power levels of noise

sources using sound pressure - Engineering methods for small, movable
sources in reverberant fields - Part 2: Methods for special reverberation test
rooms

 
6. ISO 3744:1994 Acoustics - Determination of sound power levels of noise

sources using  sound pressure - Engineering method in an essentially free field
over a reflecting plane

 
7. ISO 3745:1977 Acoustics - Determination of sound power levels of noise

sources - Precision methods for anechoic and semi-anechoic rooms
 
8. ISO 3746:1995 Acoustics - Determination of sound power levels of noise

sources using sound pressure  - Survey method using an enveloping
measurement surface over a reflecting plane

 
9. ISO 3747:1987 Acoustics - Determination of sound power levels of noise

sources - Survey method using a reference sound source
 
10. ISO 6926:1990 Acoustics - Determination of sound power levels of noise

sources - Requirements for the performance and calibration of reference sound
sources

 
11. ISO/DIS 6926 Acoustics - Determination of sound power levels of noise

sources - Requirements for the performance and calibration of reference sound
sources (Revision of ISO 6926:1990)

 
12. ISO  9614-1:1993 Acoustics - Determination of sound power levels of noise

sources using sound intensity - Part 1: Measurement at discrete points
 
13. ISO /DIS 9614-2 Acoustics - Determination of sound power levels of noise

sources using sound intensity - Part 2: Measurement by scanning
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Annex B

ISO Standards on Noise Emission of Machines and Equipment

1. ISO 1680-1:1986 Acoustics - Test code for the measurement of airborne noise
emitted by rotating electrical machinery - Part 1: Engineering method for free-
field conditions over a reflecting plane

 
2. ISO 1680-2:1986 Acoustics - Test code for the measurement of airborne noise

emitted by rotating electrical machinery - Part 2: Survey method
 
3. ISO 2151: 1972 Measurement of airborne noise emitted by compressor/prime

mover-units intended for outdoor use (To be replaced by future ISO 3989 of TC
43)

 
4. ISO 3822-1:1983 Acoustics - Laboratory tests on noise emission from

appliances and equipment used in water supply installations - Part 1: Method
of measurement

 
5. ISO/DIS 3822-1 Acoustics - Laboratory tests on noise emission from

appliances and equipment used in water supply installations - Part 1:
Measurement method (Revision of ISO 3822-1:1983)

 
6. ISO 3822-2:1995 Acoustics - Laboratory tests on noise emission from

appliances and equipment used in water supply installations - Part 2:
Mounting and operating conditions for draw-off taps and mixing valves

 
7. ISO 3822-3:1984 Acoustics - Laboratory tests on noise emission from

appliances and equipment used in water supply installations - Part 3:
Mounting and operating conditions for in-line valves and appliances

 
8. ISO/DIS 3822-3 Acoustics - Laboratory tests on noise emission from

appliances and equipment used in water supply installations - Part 3:
Mounting and operating conditions for in-line valves and appliances (Revision
of ISO 3822-3:1984)

 
9. ISO 3822-4: 1985 Acoustics - Laboratory tests on noise emission from

appliances and equipment used in water supply installations - Part 4:
Mounting and operating conditions for special appliances

 
10. ISO/DIS 3822-4 Acoustics - Laboratory tests on noise emission from

appliances and equipment used in water supply installations - Part 4:
Mounting and operating conditions for special appliances (Revision of ISO
3822-4:1985)

 
11. ISO 4412-1:1991 Hydraulic fluid power - Test code for determination of

airborne noise levels - Part 1: Pumps
 
12. ISO 4412-2: 1991 Hydraulic fluid power - Test code for determination of

airborne noise levels - Part 2: Motors
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13. ISO 4412-3: 1991 Hydraulic fluid power - Test code for determination of
airborne noise levels - Part 3: Pumps - Method using a parallelepiped
microphone array 

14. ISO 4872: 1978 Acoustics - Measurement of airborne noise emitted by
construction equipment intended for outdoor use - Method for determining
compliance with noise limits

 
15. ISO 5131: 1982 Acoustics - Tractors and machinery for agriculture and

forestry - Measurement of noise at the operator's position - Survey method
 
16. ISO/DIS  5131 Acoustics - Tractors and machinery for agriculture and forestry

- Measurement of noise at the operator's position - Survey method (Revision of
ISO 5131: 1982)

 
17. ISO  5135: 1984  Acoustics - Determination of sound power levels of noise

from air terminal devices, high/low velocity/pressure assemblies, dampers and
valves by measurement in a reverberation room

18. ISO/DIS 5135 Acoustics - Determination of sound power levels of noise from
air-terminal devices, air-terminal units, dampers and valves by measurement
in a reverberation room (Revision of ISO 5135: 1984)

 
19. ISO 6190:1988 Acoustics - Measurement of sound pressure levels of gas

turbine installations for evaluating environmental noise - Survey method
 
20. ISO 6393:1985 Acoustics - Measurement of airborne noise emitted by earth-

moving machinery - Method for determining compliance with limits for exterior
noise - Stationary test condition

 
21. ISO 6394:1985 Acoustics - Measurement of airborne noise emitted by earth-

moving machinery - Operator's position - Stationary test condition
 
22. ISO/DIS 6394 Acoustics - Measurement at the operator's position of noise

emitted by earth-moving machinery - Stationary test conditions
 
23. ISO 6395:1988 Acoustics - Measurement of exterior noise emitted by earth-

moving machinery - Dynamic test conditions
 
24. ISO 6396:1992 Acoustics - Measurement at the operator's position of noise

emitted by earth-moving machinery - Dynamic test conditions
 
25. ISO 6798:1995 Reciprocating internal combustion engines - Measurement of

emitted airborne noise - Engineering method and survey method
 
26. ISO 7182:1984 Acoustics - Measurement at the operator's position of airborne

noise emitted by chain saws
 
27. ISO 7216:1992 Acoustics - Agricultural and forestry wheeled tractors and self-

propelled machines - Measurement of noise emitted when in motion
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28. ISO 7779:1988  Acoustics - Measurement of airborne noise emitted by
computer and business equipment 

 
29. ISO /DIS 7779 Acoustics - Measurement of airborne noise emitted by

computer and business equipment (formerly ISO/DIS 14605)

30. ISO/TR 7849:1987 Acoustics - Estimation of airborne noise emitted by
machinery using vibration measurement

 
31. ISO 7917:1987 Acoustics - Measurement at the operator's position of airborne

noise emitted by brush saws
 
32. ISO 7960:1995 Airborne noise emitted by machine tools - Operating conditions

for woodworking machines
 
33. ISO/DIS 8500 Airborne noise emitted by machine tools - Operating conditions

for mechanical presses up to 2500 kN
 
34. ISO/DIS 8528-10 Reciprocating internal combustion engine driven alternating

current generating sets - Part 10: Measurement of airborne noise by the
enveloping surface method

 
35. ISO 8579-1:1993 Acceptance code for gears - Part 1: Determination of airborne

sound power levels emitted by gear units
 
36. ISO 9207:1995 Manually portable chain-saws with internal combustion engine

- Determination of sound power levels - Engineering method (grade 2)
 
37. ISO 9295:1988 Acoustics - Measurement of high-frequency noise emitted by

computer and business equipment
 
38. ISO 9296:1988 Acoustics - Declared noise emission values of computer and

business equipment
 
39. ISO 9902:1993 Textile machinery acoustics - Determination of sound pressure

levels and sound power levels emitted by textile machines - Engineering and
survey methods

 
40. ISO/DIS 10302 Acoustics - Method for the measurement of airborne noise

emitted by small air-moving devices
 
41. ISO 10494:1993 Gas turbines and gas turbine sets - Measurement of emitted

airborne noise - Engineering/survey method
 
42. ISO/DIS 10843 Acoustics - Methods for the physical measurement of single

impulses or bursts of noise
 
43. ISO 10884:1995 Manually portable brush-cutters and grass-trimmers with

internal combustion engine - Determination of sound power levels -
Engineering method (Grade 2)
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44. ISO 11094:1991 - Acoustics - Test code for the measurement of airborne noise
emitted by power lawn movers, lawn tractors, lawn and garden tractors,
professional mowers and lawn and garden tractors with mowing attachments
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