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INTRODUCTION

Sound data available for pneumatic tools both from their manufactu-

rers and from experimental tests suggest that the problem of aero-

dynamic noise reduction hasnot.as yet.been eolveddfiow the construc-
tional solutions of noise-controlmufflers of pneumatic tools can be

a feI different groups:
— the absorbing type.in which part of the acoustic energy of a gas
flow is absorbed by the absorbing material or the muffler.

- the resonance-reflection type,in which noise reduction is the

effect of sound rave caneelletion end reflection.and
— the expansion type.this being rather an active one.in which the

effect is attained by applying an epranding facility

of nultihole discs or cylinders.

effectiveness of all these solutions is conditioned by

dimensions of the muffler and the cost of its manufac-

of acoustic affects of gee expansion 1 porous materials

poseibility or the solution of the pneumatic tool ex-

pander. Some results of our laboratory and practical investigations

are presented in this paper.

ACOUSTIC EFFECTS OF GAS EXPANSION DI POROUS ammo

The use of controlled gas expansion in porous damping system and the

application of noise eliminators in the gas-releasing a stem device

let us eliminate total noise from any free gas stream“ I[.2].

An analysis a! the results obtained in laboratory and industrial
tests of practical eolutiene permits us to formulate some important
characteristics of the flow process:

- the choking of gas expansion proceee in porous material has a
multistage chmoter,the number of stages being great,
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- the flow is characterized by small characteristic dimensions.
- the elementary sources or noise are surrounded by porous mate-

ria1.and
- the parameters of a damping process can be controlled arbitrary
by using suitable granulations and geometries]. shapes of the
element.

The first of the characteristics mentioned makes it possible to
obtain high shaking at the relatively low mean gas velocity and to
reduce the quantity of acoustic energy generated.
The small characteristic dimensions of the flow imply the genera-
tion high-frequency of acoustic eneryfiuoh a kind of energy is
easily absorbed and insulated by the porous material surrounding
the elementary noise sources.
At lashthe granulation and geometrical shape of the element used
permits us to modify the parameters of the acoustic flow.
The results of a previous studies [3] confirm its practical useful-
ness for aerodynamic noise reduction in pneumatic tools.The applied
system of gas expansion enables us to decrease the over-all dimen-
sions of the tool and the costs of its manufacture.

STRUCTURE MODEL AND COMPUTATIONAL ALGORITHM

A structure model of the gas flow system of the aerodynamic noise
eliminator is presented in Fig.1.

The model consists of k - working
chamber,volume VkuKt) :c - eliminator
chamber, V meant-a w - porous ele-
ment,rlow Sharacteristio 1511': {(P )
and d - inlet nomcmaoteristig
Md: HP )iwhere P is the pressure.
'1' the temperature,and A the area. of
the working chamber outlet gap and
A - f(t ).

Fig.1 Structure model of the gas
flow system of the aerodynamic noise
eliminator.

 

The flow characteristic of the e1imimator.id'.has to satisfy the con-
dition Pc(t)= Pa at e n t where 1:r is the time at gas release
from the chamber E during one cycle of the tool work.
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It can be verified by using the algorithm presented in Fig. 2.

READ R“). mm1.“)‘V.(|).|§.H:IIJ.T.(0.R(1).IMP.)
maxwm Pu.V-

    

  

  

     

  

   
   

   

  

For numerical computa-
tion has been assumed that
the gas flu is quasi-steady,
whereas the eelve effects.
the kinetic gas energy in
chamber and the heat ex-
change between the gas and

elements may be neglected.

HA!)=€.!PL(HLPLW.&.(K))

PRINT Rmhfilm’fll .tmmnmnm ' JIM“!

Fig. 2. Computational algorithm of the noise eliminator parameters.

CONCEPIION 0? CONSTRUCTION”. SOLUTIOEIS

Some examples of the construction]. solutions of the aerodynamic

noise eliminator of the pneumatic tools are shown in Fig.2.

The aerodynamic noise eliminator e! the moulding-tanner type 6 X 1

is she-n in Fig.2a.and the eliminator of the «emotion-hammer

type DIP-26 A in Fig.2 B.Ihere:1 - tool body.2 - piston-rod.) dapper

chamber-,4 - lower ohsmber,5 - eliminator chamber and 6 -pereus ele-

ment.
In heth cases the noise eliminator is huilt'inmot added amend it

is design to meet noise control standards.

The application at the aerodynamic noise eliminator increases the

tools diameter only by about 5 to 6 em and its night by about 0.5

to 1.0 kilogram.
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Pig. 3.

ACOUSTIC EFFECTIVENESS

Aerodynamie noise eliminatore of the pneumatio tools.

Acoustic measurements were taken in en suschoio chamber under the
standard working oonditione ot the toole.!$xenplary results are
given in Fig.4. SP1. and OSPL obtained from 1/3 octave band analysis.
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Curve A relates to the
tool with the elimina-
tor,B the tool without
it end curve 3—85 the
Polish norm of the so-
oepteble noise level.
As can be seen from
the graph OSPI. is de-
creased by 20 dB in
relation to the curve
B and SP1. is lower
than the stenderd val-
ues ever the 15619
range of frequency.

Acoustic effiectivenees of the moulding-tuner eliminator.
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