


Practical examples of noise
control techniques




Slow repetitions give low frequencies, fast
repetitions give high frequencies

The distinctly separate beats The outboard motors rapidly repeated
of a low reving oil engine firing gives predominantly high




Low frequency sound bends round obstacles
and through openings

Low frequencies spread




High frequency sound is highly directional and
easy to reflect

High fr ency sound
9 = s Y Reflecting
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Reflected
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“ Close to the source high frequency noise
annoys more than low frequency noise
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Fan with few blades Residential area




High frequency noise

Fan with many blades Residential area




Sound sources should be sited away from
reflecting surfaces

Sound source
8 distant from all
_.i
i surfaces

One surface '

/ Three surfaces
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Changes in force, pressure, or speed, lead to
noise
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Low mass and low fa
give least sound
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Impact velocity Impact velocity )a( Citly Impact velocity
10 m/s 10 m/s 1 m/s
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Fixed height conveyor

Long fall
height
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Adjustable
conveyor

=~ Low fall
height
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Low fall
height







Conveyor surfaces covered with
thick abrasion ressstant material
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Structure-borne sound travels long distances

Vibration from the train s transmitted directly
along the rails and can be heard at great distances




JSo
Vibration and stop/start shocks from an
elevator can be heard

throughout a building.

The sound is carried for large

distances virtually
unattenuated via the
concrete slabs.







Structure-borne vibration needs large areas to
convert it to airborne sound

Principle







Rubber
1solator




Small vibrating objects radiate
less noise than large







Instrument
panel

Motor

Pump

0

Oil tank
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Instrument
panel moved
to the wall




Vibrating machinery or parts of machinery
should be mounted on a heavy foundation
wherever possible







Canceliation
around large

number of edges
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Resonances amplify noise radiation but can be
damped easily

Tapping a glass
produces a loud
resonance

Damping
the glass
removes the
resonance
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High nose level

Resonances
Noise
Level

Overall
noisea

level

Damping

panel

Frequency




Structure-borne sound via connections must
be avoided

Structure-borne noise

Flexible coupling
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Sound absorbing Space-demanding
hanging baffles traversing crane

Sound asbsorbent panels on
false ceilling with air gap behind




Panel absorbers are effective at low
frequencies
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Reflected sound

Sound attenuator
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L & K o * @

o j




Steam pipe

Shut-off valve Regulating valve

Gentle
bend

Increased separation




Undisturbed flow gives rise to less exhaust
hoise

Mixing region

Airstream !
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Turbulence-generating obstacle




Jet noise can be reduced by an extra airstream

Ailr jet
Velocity over 100 m/s

Velocity less than 100 mJs

Turbulence Sharp velocity change
across the jet

Gentle velocity change
across the jet




Mixing region

Core region

Single large outlet

Jet [exit velocity over 100 m/s)

Many small
outlets

Mixing region
811033
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Perforated surface

Perforations

Absorbent fill

Many small outlets

Diffuser

Single large outlet

Unattenuated exhaust




Regulator Turbulence

Regulator
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Short distance

Smooth corner
causes little
turbulence

Sharp corners cause
turbulence
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Short distance
to fan







