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. Environmental factors such as noise, vibration,
lighting, climate, and chemical substances can
affect safety, health, and comfort

. Guidelines on max allowable exposure are
given for these factors

. Possible ways for reducing exposure are
discussed
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Environmental Factors

In general there are three ways to reduce/eliminate
the negative effects of environmental factors:

At the source

During transmission from source to the person

At the individual level (reduction of exposure
duration, personal protective equipment)



Noise

Presence of high levels of noise can be annoying
and damaging to the ear

Annoyance and impaired hearing can be avoided by
setting upper limits for noise levels

Noise Is expressed in decibels dB(A)

dB(A), dB(B), dB(C) denote different weighing
filters to approximate human ear response







Noise

Guidelines on noise

These are for preventing damage to hearing and
reducing annoyance

Keep the noise level below 80 dB

. Noise levels exceeding 80 dB(A) on average can
damage hearing



Noise

. This can be reached for example with 8 hrs of
exposure to 80 dB(A) or with 1 hr exposure to 89
dB(A) (Fig. 4.1)

. Doubling exposure time requires lowering
noise level to 3 dB(A)

. Design machines/products with noise levels
below 80 dB(A) anytime.



Noise



Noise

Noise reduction at source

The most effective measure Is to reduce noise at the
source. A number of possibilities exist.

Select a quiet working method

. Consider noise levels when choosing a particular
working method or manufacturing process



Noise

Use quiet machines

- When purchasing machines/products for a
certain task, consider noise levels

. Products should be designed for lowest noise
levels possible



Noise

Well maintained machines are quieter

. Poor fit, eccentricity and imbalance occur If
machines are not maintained well. These, In turn,
cause vibration, wear, and noise.

. Therefore regular maintenance of machines is
very important



Noise

Enclose noisy machines

. Noisy machines can be placed in a sound-insulating
enclosure (Fig. 4.2) — also a desigaue

. The disadvantage — enclosed machines are less
accessible for operation and maintenance

. Special arrangements are required to allow input-
output of material. Also cooling/ventilation may be
necessary
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Noise

Insulate noisy machines or parts

. A source of noise can be insulated from the
environment and the user by applying insulating
material

. Example —

the engine compartment of cars are typically insulated



Noise



Noise

Muffle the sound

. In some cases, a
muffler can be used to
reduce noise



Vibration

Vibration

. Two types of vibration may act on a person:

Whole body vibration- the whole body is
brought into vibration via the feet (while
standing) or the seat (while sitting)

The vibration is mostly vertical, such as in
vehicles



Vibration

Vibration

Hand-arm vibration- affect only the
hands and arms

Often arises when using motorized hand-
held tools



Vibration

Three variables are important in assessing
vibrations:

. level (m/s)
. frequency (Hz)

. exposure duration (hr)



Vibration

Body vibrations

. Low frequency body vibrations (<1 Hz) can

cause a feeling of seasickness

. Body vibrations between 4 and 8 Hz can
to chest pains, difficulty in breathing, back
and impaired vision
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Vibration

Whole Body Vibration induces vibrations in your whole body with
frequencies from 20 Hz up to around 50 Hz (20 - 50 movements each
second) . All the muscles affected respond with a stretch reflex, that is,
they contract and relax automatically. Of course it varies from person to
person, but frequencies of around 30 Hz and up cause intense muscle
contractions. It means real results, but no discomfort. Lower frequencies
mainly relax and refresh the body. (Ref:

http://www.ycyhealth.com/Products/WholeBodyVibration/Index.shtml)



Vibration

Hand-arm vibrations

. 8-1000 Hz can lead to reduced sensitivity and
dexterity of fingers, vibration “white finger”, as
well as muscle, joint, and bone disorders

. Most common frequency range for hand-held
motorized tools: 25-150 Hz



Vibration

Guidelines on vibration

Guidelines on whole-body vibration, hand-arm
vibration, shocks and jolts

Body vibration should not result in discomfort

. Certain combinations of exposure duration and
average vibration level can result in discomfort

. FIg. 4.4 shows the limits in standing and seated
positions



Vibration



Vibration

Prevent vibration ‘white finger’ resulting from hand-arm
vibration

. Vibration ‘white finger’ (or ‘dead finger’) is caused byhd-
arm vibration (hand-arm vibration syndrome- HAVS)

. Main symptom — reduction of blood flow in the fingers laagli
to discoloration of the skin.

. Fingers feel cold and numb — in time necrosis of fingerig
possible. The condition is aggravated by cold



Vibration

. Occurrance of vibration ‘white finger’ depends
among other factors on duration and average
vibration level (Fig. 4.5)



Vibration

Prevent shocks and jolts
. Shocks and jolts often arise together with vibrations

. Shocks and jolts with peak intensities more than 3x
than average vibration level should be avoided

. Figures and guidelines assume no shocks or jolts



Vibration

Preventing vibration
Vibration can be prevented at source,
during transmission from source to person,

and at the individual level

Tackle vibration at source
. Large machines and motorized tools often cause vibration

. Consider in design/selection of tools and machines:

Rotating movements generally cause less vibration thaproeating
movements

Hydraulic and pneumatic transmissions are superior to arachl
transmission

Heavy machines generally cause less vibration



Vibration

Maintain machines regularly

. Loose fits, eccentricity, imbalance can cause
vibration, noise and wear.

. Regular maintenance may prevent most of
them



Vibration

Prevent the transmission of vibration

. If measures at the source are inadequate, attentiondshoul
be devoted to reducing transmission of vibration

. Best done by damping the vibration where it enters the
body, for example by fitting floors, seats, and handgrip
with a vibration damping material

. Example — a well-damped seat in a bicycle, car, bus —
reduces vibrations reaching the body

. The seating surface is fitted with a damping materialand
pneumatic spring is located between seat and floor for
damping



Vibration

If necessary, direct the measures at the individual

. If measures at the source and in transmission are
Inadequate, attention should be devoted to the individua

. Possible measures: reduce duration of exposure (e.g. by
alternating tasks with and without vibration)

. Cold, humidity, and smoking increase the risk of ‘white
finger’ and can be counteracted at individual levelday..:

Gloves against cold and humidity

Vibration dampening gloves



