(J
BE R ERER
OccupationaL Sarety anp HealtH Councit

\ /|

=
e N2
]

Occupational Safety and Health Branch

Labour Department

SIERBEZERBER

@



This guidebook is prepared by the

74‘?5@33%15'5* Occupational Safety and Health Branch
BEZEREEIPENH Labour Department
2004F10A iR This edition October 2004

7 H VAT T A T R S 2 A % A R A% O R R B AR > R T 5 R A
http://www.labour.gov.hk/public/os/D/Noisered.pdf EH% Tk o A B & PFH &1
Hudik J RS - w2559 2297

WODMENASR M > (AR, ~ SIS RIS RO o WNFEHEED > IR A 25 TR
T4y G TSEMRE R AR M) o

This guidebook is issued free of charge and can be obtained from offices of the
Occupational Safety and Health Branch, Labour Department. It can also be downloaded
from http://www.labour.gov.hk/eng/public/os/D/Noisered.pdf. For enquiries about
addresses and telephone numbers of the offices, please call 2559 2297.

This guidebook may be freely reproduced except for advertising, endorsement or commercial
purposes. Please acknowledge the source as "A Practical Guide to Industrial Noise Reduction",
published by the Labour Department.



AR LERSNE RIS

A Practical Guide to
Industrial Noise Reduction




_E-%_

—. 5% 4

= RO TEESFEERRT A

1. 95 13 1 6
2.7 I I 6
3IGEE 6
4. W7 R 8
= —REUHE MR F ISR 10
M. EREH 12
P 14



%_

I.INTRODUCTION 5

IT. COMMON INDUSTRIAL NOISE PROBLEMS AND SOLUTION

1. FAN NOISE 7
2. DUCT NOISE 7
3. PIPE NOISE 7
4. MACHINERY NOISE 9

II. NOISE CONTROL MEASURES FOR COMMON NOISY

MACHINES 11
IV. USEFUL INFORMATION 13
FIGURES 14



-
=
=

= EmT
FEHEEE ELERREEERIRE

MEEESNIMRIEEE (THERE) RORENDRRERERZRNEL
ZEBL  REREEIATHRERERI - BER TR BEMI ERRERSF

5B
BE - - REINE-BR REFRETR
BRI MTE R R M E R E - SRRSO TTHE -
REIRZRBENRUSEL L ZRERTER - ATEEIL—RITREZ KR
NEERERETTHERLDE - ERNERNEE  BEUHARBLNRFEFHER

PREZ2RER -



INTRODUCTION

Where employees are exposed at or above the first or peak action levels of the
Factories and Industrial Undertakings (Noise at Work) Regulation, the proprietor is
required to reduce the noise exposure as far as is practicable by means other than
provision of approved ear protectors. To achieve this, the proprietor will need to
implement a programme of noise control measures which should include regular
reviews of the feasibility of further noise reduction, taking account of development
in noise control techniques.

The most reliable way of limiting exposure is to reduce the noise level itself. The
following sections deal with simple problems of common industrial noise sources and
their possible solutions. For complicated problems, readers are advised to consult
independent noise control specialist or the Occupational Safety and Health Council.
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Il. COMMON INDUSTRIAL NOISE PROBLEMS AND SOLUTIONS

1. Fan Noise

Causes of Problem

Solutions

(a) Turbulent air flow noise

Generated by turbulence of air due to obstacle
in air flow (Fig. 1)

—avoid creating any sudden change in flow
components

— avoid locating fans immediately behind obstacle,
bends, transformation sections (Fig. 2)

—fit coned or bell mouth cover to open running
fans (Fig. 2)

—enclose fan in a chamber internally lined with
sound absorbing material (Fig. 3)

— install silencers (Fig. 3)

(b) Whining noise
Generated by high fan running speed

— reduce fan speed
— re-select fans of lower rotating speed

(c) High frequency bearing noise
Generated by worn-out bearing

— replace worn-out bearing

2. Duct Noise

Causes of Problem

Solutions

(a) Rumbling duct panel noise

Caused by duct surface being induced to vibrate
by air flow (Fig. 4)

— stiffen vibrating panel with supporting webs
—apply damping material to the vibrating panel
(Fig. 5)

(b) Low frequency breakout noise

Caused by noise inside duct passing through
duct surface (Fig. 4)

— apply lagging to duct surface (Fig. 6)

3. Pipe Noise

Causes of Problem

Solutions

(a) Ringing pipe noise
Caused by pipe wall being set into vibration by
fluid flow inside the pipe (Fig. 7)

— apply lagging to pipe surface (Fig. 8)

(b) Vibrating pipe noise
Generated by vibration of piping being
transmitted to other parts of the building
(Fig. 7)

— isolate the vibration with
(a) flexible coupling (Fig. 9)
(b) anti-vibration isolator between pipe and its
supports (Fig. 10)
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4. Machinery Noise

Causes of Problem

Solutions

(a) Impact noise

Generated by impact on hard surface such as
the side of a collection hopper

—cushion with soft material such as rubber or
resilient pads (Fig.11)
— reduce the material fall height (Fig.11)

(b) Rattling noise from vibrating panels/belts

Caused by large panel radiating sound energy
when excited, such as flywheel cover of power
press or broad driving belt

— reduce the size of the vibrating surface of broad
driving belt by narrow belts (Fig.12)

—replace flywheel cover by wire mesh cover
(Fig.13)

— stiffen the vibrating panel with supporting webs

— apply damping material to the vibrating panel

(c) Whining pump noise
Caused by vibration of the pump

— enclose the pump (Fig.14)
— install anti-vibration isolator between the pump
base and the floor

(d) Structure borne noise

Caused by vibration of machine being
transmitted to other parts of the building

—install anti-vibration isolator between the
machine base and the foundation (Fig.15)

— provide isolated room for employees (Fig.15)

— install machine on heavy floor

(e) Exhaust air noise

Generated by release of pressurised gases
from exhaust

— install suitable muffler

(f) Noisy machinery
Noise caused by several noisy parts

—provide noise refuges which employees can
enter when not actually operating noisy machine
(Fig.16)

— use acoustic enclosure to cover the machine as
fully as possible (Fig.17)

—line sound absorbing material on the wall and
ceiling facing the noisy machine to reduce
reflected sound (Fig.18)

— place sound barrier/screen between the noisy
machine and other employees to block part of
the noise (Fig.19)

— maintain machine properly

— switch on noisy devices only when actually in
use

—increase the distance between noisy machine
and employees
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Ill. NOISE CONTROL MEASURES FOR COMMON NOISY MACHINES

Noisy machines

Control measures

(a) Plastic granulator (Fig. 20)

— complete acoustic enclosure

(b) Power Press (Fig. 21)

—acoustic enclosure interlocked to form press
guard to block impact sound from the tool-and-
die

— vibration isolators under press

— silencer fitted to pneumatic exhaust

— damping material supplied to the flywheel cover

— collection bin lined with soft material to reduce
material dropping noise

(c) Weaving machine

— vibration isolators under machine

(d) Spinning frame

— fitting of silencer to pneumatic collection system
— use of well fitting and balanced bobbins
— fitting of isolators to ring holders and carrier

(e) Circular saw

—sharp blade
— correct blade peripheral speed
— application of damping material to blade

(f) Portable pneumatic concrete breaker (Fig. 22)

— suitable muffler to reduce exhaust and body
radiated noise

—damping material to steel bit to reduce ringing
noise

(g) Air compressor (Fig. 23)

— well sealed enclosure

(h) Percussive piling machine

—resilient packing over top of pile to cushion the
blow of the hammer

— enclosure for pile and pile driver

— damping of steel pile

11
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IV. USEFUL INFORMATION

If you wish to enquire about this guidebook or require advice on occupational safety
and health, you can contact the Occupational Safety and Health Branch through:

Telephone : 2559 2297 (auto-recording after office hours)

Fax 12915 1410

E-mail : enquiry@labour.gov.hk

Information on the services offered by the Labour Department and on major labour
legislation can also be found by visiting our Home Page on the Internet. Address

of our Home Page is http:// www.labour.gov.hk.

Information on the services offered by the Occupational Safety & Health Council can
be obtained through hotline 2739 9000.
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