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A MONASH mechanical eng ineer has 
developed a computerised technique to 
identify and measure different noises 
radiating from engines or in du st r ia l 
machinery which make many loud sounds . 

The techniq ue invol ves taking up to 
100.000 noise m easurements each seco nd 
and analysmg them on a high speed d ig ital 
computer. 

Thi s provide s a " m ap" of the acous t ic in­
ten sit y of sounds at a large number of pOSI ­
nons close to the surfa ce of the noisy engine 
or machine. 

Ac cording to Dr Robin Alfredson, a 
senio r lecturer in mechanical engine ering 
~ ho has been working on the project , th e 
technique should have widespread apphca ­
non for noise control in heavy industry. 

Cu rr en t methods for di s t inq u rshmq 
between. and measurrng noi ses in a multr­
source situ at ion involve w rapping the norse 
source in a lead shee t lined w ith sound ab­
sorbent material . A l fr eds on says th e 

Findings 
confirmed 

" In all the tests on the var vmq geometnes 
o f w eld ed mitre bends. our original findin gs 
have been conf irmed . 

"In the initial work, we used a test cell 
w here w e could watch and analy se the 
behaviour of any pipes li able to burst or be 
dang erous. 

" W e measured st rains. deflections and 
changes in shape s of the pipes and welded 
mitre bend s at hundreds of different po ints in 
order to ascertain what w as happening 

" A t th e BHP laboratorres in Melbourne. 
we subjec ted the pipes and w elded mitre 
bends to 100.000 cycle s of pre ssure up to 
16 .000 kilopa scal s (around one ton to the 
square inch) 

"This const ant raismq and lowering of 
pressure 100.000 times was designed to 
simulate a lifetime of pipeline use. 

" It is mterestinq to note that not one of the 
welded mitre [oints fai led du e to fatigue 

" W hen the pipes are near burstmg point 
bey ond the yield ran ge of the metal. the 
romts tend to convert into the shap e of a 
to rus. hke a tyre mner-tube. rath er than the 
senes of discontinuous segments which 
comprrse the mitre JOint. 

" W e have demonstrated that the welded 
mitre bends are perfectly saf e. provided the y 
are desiqned co rrectl y. and the matenal used 
In th eir manufacture and for w eldi ng IS very 
ducnle " 
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M echani ca l enq ineer D r Rob in Alfr e d son 
dernonstretes the spaCing of II'" two sensiuve 
microphones used 10 hefp cetcute te {he aCOUS(lC 
mtensttv of engmes Of !?,;;chmes n lakmg loud 
noises Photo. He rve A fleaume . 

laborious wrapping of the engine or noise 
sour ce in sound absorbent matanal and then 
uncoverrng it bi t by bi t to make noise 
recording s presents senous problem s. es­
peciall v if the machinery IS large . or 'If It is 
necessary to keep an eng ine coo l 

Using the wrap ping technique . it is also 
usuall y necessary to prep are the surface of 
th e noise source. and elimin ate norse from 
th e surround ing area, such as that produ ced 
In nearby parts of th e factory or w ork shop . 

With th e Monash technique. he says . 
sound m easur ements and record ing s can be 
mad e rn a nor m al factory environment 

The Signals are then fed via an analog to 
diqrta I conve rte r to a comp uter w hi ch 
provides th e resul ts in a m atter of minutes. 

Alfredson says: " A t pre sent . th ere is a 
growing awareness of the need to contro l 
norse In mdustrial Situations because many 
studies hav e shown that w orker s' heanng 
can be seriously and permanently Impaired 
by prolonged exposure to high leve ls of noise. 
Good exampl es of m ulti -source norse-makers 
include the Intern al combust ion engine and 
metal plate stamp ing and forming machines . 

" In ord er to redu ce th e sound com ing f rom 
norsv mac hinery efhc rent lv. you have to Iden ­
tif y the maj or sources. and concen trate In­
mall v on raducmq them 

" I recommend th at yo u go into any noise 
sourc e Identifica tion program head first 
because our ears are very good at drs­
cr im inat ing noises 

"But w hen there are m any sour ces. or 
w hen the sources are too loud . thrs ISJust not 
Ieasrbl e 

" Thrs IS th e Situation wh ere th e techniqu e 
IS useful and easi ly applied 

'"W hat w e are dOing In effect IS measuring 
th e sound power per unit of area - the 
acoust ic Int ensit y 

" To do t his. w e need si mu ltaneous 
m easur em ent s o f th e sound pres sure and the 
particle velocity." 

Wh en a ma chin e o r engme surface 
Vib rates. the air rn contac t With the surfa ce IS 
forced to Vibrat e also --- backwards and 
fo rw ards Thi s oscil la tor y parti cle velocuv of 
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the air causes a pressure flu ctu ation whi ch is 
what we hear Both the parti cle vel ocme s 
and the pressure flu ctuation s propagate 
awa y from th e sound source cont inuously. 
carryi ng With them the acoustical power 
w hich IS bein g radia ted by the noi se sourc e 
- rather like voltage and current transmit 
po we r In an electrical ci rcuit 

'"W e can measure sound pressure with a 
mi croph one and th at pre sent s no problem. 
But the measure ment o f particle velo cit y is 
mu ch more difficult. " 

He attacked thi s problem by measuring 
the extrem ely minute differences in the 
sou nd pressures recorded between two 
closely spaced sensiti ve microphones. Once 
thrs pressure qradient is known . It IS possibl e 
to calcu late the particle velocrtv 

" From th. s. w e can establish intensitv. By 
rneasurmq it very close to the surface of the 
engine or machinery . w e can assume that an 
area with a h igh Intensity is radiating high 
noise levels Conv ersely , if th e mtensitv at a 
pomt is low . the re is no t mu ch sound co ming 
from the area." Alfredson says 

" In thi s w ay. we can survey a noise sou 
and me asure t he acou sti c Intensity at 
hun dreds of d iffe rent po in ts, then compare 
the Intensi ty readings to establish which part 
IS radiatm q the most norse. " 

He says that the concept of m easuring 
acoust ic Inten sit y IS not new. but the adv ent 
of high speed an alog to digital converters and 
th e availab il ity of computers has mad e th e 
task easier. and mu ch more reliable . 

An advanced analog to di gital converter 
recently aco urrec by th e faculty of 

Engineering at Mona sh - IS used to do the 
Job It tak es rn th e analog Signals (raw dat a 
from the mi crophones] . diqinses them (gives 
them a numerical value], and passes the 
numbers to th e computer. 

He em phasrses that the basic equipment 
used In the techn ique IS readily available 
co mm ercia lly He be lieves it is a pract ical tool 
In the overall task of locating and rnonitorinr ' 
noise levels . and It may also help desiqners 
man ufa cture l ess noi some indu strral 
ma chinery 

Says Alfredson : " The measuring equip­
ment IS easy to use The analysts of norse 
sources In the automotive engine took less 
than an hour 

" It would be possible to go into a factory. 
ob tain the necessary readings without shut­
ting nearby ma chinery down, and th en take 
th e tapes back to th e computer for study The 
results would be ready within a mailer of 
hours. 

'T he oth er advantag e is that the equip­
ment IS qurte portable and the mi crophones 
can be placed In nook s and crannies which 
may not o the rw rse be accessib le 

He adds " Digital method s for determining 
Int ensity by measurin g the flu ctuating pres­
sures and th e pre ssure gradient appear very 
promising Thrs is due largely to the accura cy 
and speed of th e anal og to digital converter 
and th e ability to store. tran sfer and pro cess 
larg e amounts of information in a computer 
at high speed 

"Pr eliminary tests Indicate that an ac­
curacy Withi n the range of about one to two 

decibel s In Int ensit y can be expected .. 
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