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1. INTRODUCTION .

In the focd —grinder workshop powerful fans are used for transporting
grain and its flour. Noise level from air—{lows of lhese fans is very high.In
a distillery, measurements have been made wilh sound lever meter and
filter sel. The level al an exhaust is 107 dB (A), whose oclave band
analysls is shown in Fig.1(a). it can be seen ihat this noise frequency
spectrum has broad band.

The air —flow through the fan carries not only nolse,but also a large
amount of dust, most of which consists of flour. Under the existing
conditions common type of silencers are Ineffective. To lllustrate it, the
common type of dissipative silencers are made of absorptive. materials
which contain a large number of small interconnected alr passages in
which sound — absorbing processes take place . when air passages are
flled with dust, then attenuation 120 '
produced by stlencer Is dropping
off rapldly. Tha common reaclive
silencers; such ds the expansion
chamber and the Holmholls type.
have good dustresistant char-
acteristics,but their attenuation— 0 .
frequency band is too narrow to 63 250 1K 4K
meeat the need of the conirol fan Frequency He
noise.

From what has been sald
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Fig. 1 frequency spectrum
of {an exhaust noise
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above, It can be seen that the design of new type of silencers s
necessary.
2. CONSTRUCTION OF THE SILENCER

There are two centrifugal exhaust fans which work alternalely and one
discharge 1an is this workshop of distillery as mentioned above- In order to
cut down expenses and to be managed convenlently, three fans use one
and the same silencer ,which is put on the roof of the workshop.

The appearance of the sllencer Is similar 1o letier L. tts perpendicular
part is like a commoen splitter silencer, but absorptive materials used are
unlike completely. In the new silencer there are no porous materlats but,
instead , airlight plastic small boxes which are called Thin —plastic —box
Absorber In China. they are made of modified PVC plastic sheet about 0.
3mm In thickness. When these boxes have been attacked by sound waves,
all the surface Is resonant and acoustic energy is converted into heat. In
consaquence, the alr — flow noise

level is reduced considerably. § e

Since there are no holes In these g § 0.6

boxes, dust can not Intrude into & £

thelr inner .and the surface of the E o2

boxes is in vibration, which stops a NP W T

dust from piling up. Therefore, 125 250 500 1K K 4K 8K

these boxes have good property ‘Frequency  Hi

of protecting against dust. Fig. 2 sound absorption characteristics of
The sound absorption Thin—plastic—box Absorber

coefficient of the boxes has been
measured In the reverberation chamber as shown in Flg. 2[1]It can be
seen that these plastic boxes have good sound — absorbing performance
over a broad band of frequencies.

Dimensions of an unhit which
consists of 30 boxes are ahout
500mm, six units conslitute one
plece of an absorber and they are
fixed 10 a 7mm plywood in order
to be instailed convenlenlly (see
Fig. 3>.

The acoustic performance of the silencer is concerned with not only
the absorption coetficiant of the boxes, but also the width of alrway.

asirtight plastic small boxes

Fig. 3 showing one piece of an absorher
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Reducing the widith of airway wlil Improve sound characleristics,
particularly at high frequencies. Reducing the width of airway will also
cause an Increase in flow velocily and so cause an Increase in the amount
of self — generated noise. Thus, there is a reasonable space between
splitter silencer -sections,which are arranged at Intervals of 220mm by
experiment.

The transmission loss Ly, may be estimated by the following formula

Lu=9>(¢)%L dB

where ¢{a}is a function of sound absorption coefﬂctenh%ls ratio of

perimeter to cross—seclional area of airway;L is the langth of silencer.

The horizontal part of new silencer is like an expansion chamber of
silencer, but three baffles are added 1o prevent Ineffectiveness at high
frequency. To Imprave atlenuation performance,all inner surfaces,except
the bottom,are covered with thin perforated sheet steel to protect against
being worn away and lhe thin plastic film is used to protect againsi dust.
Except the door,the botlom of silencer is smooth and slant so as 1o clear
away dust deposit easily.

At the bend of the silencer a sudden change in acoustic Impedance will
cause sound to be rellecled back so as to reduce noise. Likewlse,a sudden
change in the direction of airflow will cause some of dust to sink.

The power level of ejection noise Lw depends very much on ithe air jet
velocity v. The relationship ts as follows:

L.=10lgs+ BOlgv—45 dB
whera s is the area of nozzie. As it is known thal the greater the s the
lower the v under the same air—flow. It is obvious that the Increase in area
of nozzle will lead to the reduction of ejection noise. Thal is the reascn why
overall width of silencer Is designed in 2200mm

3.RESULT OF APPLICATION

This new type of sllencer has been made by Yaulun Metal Products
Co. ,Ltd. One of them has been fixed in tha food —grinder workshop of
distillery for more than three years and the air — flow noise has been
reduced from107dB (A) to 69dB (A),whose octave band analysis Is also
shown In Fig. 1{b). Besides nolse,dust pollulion has also been conirolied
altectively. People living near the workshop have nol any pollution
problems any longer. They say happily that they have a clean and new
world now.
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