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FROM THE PRESIDENT 

While the organising committee is to be congratulated, 50 mllst the general memb~rship since 
without their moral and [inandal support this result would not have been possible 

In, prow th€ flow c,f :nformation between sectors of the 

,'ourses t.caching acoustical subjects in Australia ~IlJ 
cat< gOl'ics of membership in the Society. 

10 the r"qLtirements 

Promote education in acoustics by awards, prize, and other incentives 

Maintain a reg-ister of firms and individuals providing various services. 

Provide a~bistancc with the development of new acoustical procebscs and products 

Raise further finances to IlGhieve the ahove ncsults 

Upgrade the Bulletin to a full technical journal or prDduce such' a journal in association with 
another Society 

membership structures and financial matten will "_::._.::OCO;;·-'.:: .. '_.::.-,,,, ..• :. the first series of changes to the "Arlides of 

the Society to gather further momentum .ce ..••.• " ....... ,"-... , ".-:: ... i .• ". (I'lr thanks to lCJC sub-('ommiTtee for a 

P. ,\, Pie~5f' 
Prdiripnt 
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NEWS & NOTES 

PrOjects currently in h~nd are as 
foUows:-

!1PE OllG!W FOR 1'lONilSll l!t\IVt:R8JTY 

Robin Alfredson 



Advanced computer t«hnology utilized 
in the db-301 Metrologger obsoletes 
primitive single number dosimC1ers. Sig
nificant noise data, ·unobtainable with 
current instrwncntation is now automati
cally printed out in a hard copy pennanent 
record. 

Important data such as Time Hislory 
Profiles., Amplitude Distribution His to
gram~ and concurrent computations of 
uq, Losll\, exposure ooefIicient at both 
R'i and 90 dBA criteria, L lO , Lmax and 
many others arc automatically produced. 

OR INSTANT VISUAL READ- '" 
OUT WITH THE db-306 
METROLOGGER® 
Relll Time Exposure Compututimls 

Combining a patent«l digital sound level mC1er 
with a programmable microcompl1!er, lh~ 306 
produces fast and accurate answers 10 complex 
measurements. A four digit l.ED display permits 
tlire<..1 readout of ~ound level, L,,,.,, L"" d"se 
and test duration (hours, minute:; and seconds) 
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AUSTRALIAN GENERAL ELECTRIC (SALES) LIMITED 
PRIVATE MAIL BAG 96, BROADWAY, NSW, 2007 

PHONE: 

Charles Salmon SYDNEY 

Paul Hanford (02) 212 3711 
John Vestergaard PERTH 

(09) 328 7677 

, , 
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They studied plates with eithel' 
semi-circular leading and trailing 
showed that acoustic resonances ar e 
when t.he vortex-shf>dding frequency 
acoustic resonant fre'luf>ncy 

Once an acoustic resonance has bcen 
establishf>d, the vortex-shedding frequency 
and the acoust ic r esonance frequency remain 
locked together, gradually increasing with 
inf>rf>asing flow velocity until ,'esonance "e~Sf>s. 

The results they obtained also showed 

that the palhs followed by the air particles can 
b" 'luite dirfer ent from what was formerly 
thought, i ,e. the vortex shedding is not 
necessarily always associated with the trailing 
edge (see diagram). 

~-!1111 

(a) with resonant sound 

Since Welsh has returned to the Division 
he has modified his ,,;ind tunnel to enable him 
to carry out further flow vi~ualization experi
ments, lie is also coll~borating with Dr, Nick 
Stokes, CSlRO Division of ~lalhematics and 
Statistics, who is developing a ma thematical 
model of the interaction bGtwecn the r esonant 
sound and the fluid flow. 

It is hop<Jo that this ",ill lead to a gr eate,. 
unders tanding of the source of the sound and 
provide further understanding of the inter
a<:tion between plate vibration, vortex shed
dmg and acoustic fields, so that deSigners can 
~:s~nan:~fidentlY avoid unwanted acoustic 

(Reprinted from CSIRO EngEvents Dec(~mb(,r 
1979) 





(i) 

(ii) background sound level studies. 

Any queries rcgardinil: industrial noi~~ ill 
Victolia ~hould be directed to 

Telephone number" 

Jillian Hulme 
ACling: Principal Koise Control Officer 



Try getting all this in a precision sound 
level meter fOr under $2,700. 

mIIIIIII GenRad 
Put our l~at!ership to the tes t 





inslilation kegula1:ions 1975 are all supported 
by very large d~ta bases [1], Research in 
Australia [4, 5 , 6 and 7] has shown that the 
U. K . prediction method is suffi ciently accurate 
for use in this country ~s a planninlt tool 
(The method is not entirely free of anomalies, 
however, Sec Refe rence 151 , page I I whieh 
also outlines the posi t ive steps being taken by 
the National Association of Australian State 
Road Authorities to assemble a large Australian 
daw base which will enable a comprehensive 
review of the predictive accuracy of the 
method to be carried out.) 
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The Use of an Acoustic Sounder for 

Atmospheric Monitoring 
:\,0. !Iolln," ~ and M.J. Lynch 

'\ll~lr,lli" l1stitute of Technology 
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Figure 2. View of the Array of Transducers 
used as the Antenna 

The most important of these is a range gain 
compensation circuit which compensates for the 
fact that echoes from more distance targets 
weaken inversely as range squared. 

The final stage in the signal pr<)Cessing is 
to display the received information. This is 
convcntionaUy achieved using a facsimile re
corder in much the same manner as with 
marine echosounders (see figure I). A pen 
carrying an electrical signal (whose strength is 
proportional to the amplitu de of the received 
echo at any ins tant) is made to traverse an 
electrically sensitive chart reoorder paper, 
which is blackened by the electrical signal. 
The degree of blackening depends on the 
strength of the signal and hence the echo. By 
synchronising the pen traverse so that it 
always commences at the instant of trans
mission. it is possible to obtain a time versus 
height plot of echo st ren gth Examples of 
reoords obtained are shown in f igures 5 (a), 
(b) (c). 

Figure 3. Acoustic Antenna Beam Patlern (with 
shield), 1667 Hz at 30 m. 

THE INTERACTION 01' SOUND WITH THE 
AIMUSI'H£RF. 

As a sound wave propagates vertically 
through the atmosphere it enoounters a chang
ing environment: changes in pressure, temp
erature and humidity aU cause variations in 
the aooustic impedance of the air. The initial 
attempt to p rovide a quantitative explanation 
for the strength of the echoes (Gilman et aI, 
1946) was based on the assumption that the 
reflections were caused by smooth changes in 
aooustic impedance that could be predicted 
from the general way in which temperal.ure, 
humidit~' and pressure vary in the lower 
atmosphere. This analysis resulted in a wide 
discrepancy between observed and theoretically 
predicted echo intensities, indicating that some 
feature of the atmosphere, othc,' than smooth 
variations, was responsible for the scatter. 

The accepted mecbanism for scattering 
now is that it occurs from sm"ll sCllle inhomo
geneities in the temperature and wind field. 
The .lheoretical treatment indica tes that the 
inhomogenei ties that arc mos t effective as 
scatters, are those whose size is half the wave 
leng th of the propagating wave. Each inhomo
geneity makes only a small contribution to the 
scattered wave. A significant de tectable echo 
can only be produced by a larger population of 
small inhomogeneities. On the whole, theo retical 
predictions of echo strength, using this model, 
compare favourably with observations as re
ported by Neff (975) and Asimakopolous et al 
(1976). 

THE INTERPRETATION OF ACOUSTIC SOUNDER 
R£CORDS 

The Products of Temperature Inhomogenieties 

In a d ry, well mixed atmosphere, which is 
being. neither healed nor cooled, the tempera
ture IS found to decrease with height at the 
rate of about 9.8 Kkm- ' (see figure 4 (a». 
This lapse rate is called the dry adiabatic 
lapse rate. Once the dry adiabatic lapse rate 
is established turbulence cannot produce 
temperature inhomogeneities Any ve r tical 
exchange of parcels of air will result in adia
batic cooling or heating but once exchanged 
they will find themselves at the same temp· 
e ralure as their surroundings. This is illus
trated in figure 4 (a). As a consequence a 
sounder set to receive backscattered radiation 
can receive no s ignals from those parts of the 
atmosphere where the lapse ,'ate is dry adia
batic . On the other hand, if for some reason, 
theiapse rate is different, then a parcel of air 
moved vertically will still cool or wann at the 
dry adiabatic )apserate, but in this case it 
will find itsel! at a differen t temperature from 
its sur roundings. Turbulen t mixing of such 
air will result in the production of temperature 
inhomogeneities which will scatter sound . This 
is illustrated in figure 4 (b ). Thus in this 
rather indirect way the instrument is able to 
determine if the lapse rate is adiabatic or 
otherwise, and in rael (be<:ause the appearance 
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of the records for the two cases differ) it is 
possible to delennine whether the lapse ra te is 
~~:~er than or less than the dry adiabatic 

§ignlficance in Air Pollution 

The significance of this type of infor
mation in air pollution meteorology will be clear 
from the follo'lling simplified di5cussion. If, as 
is fairly typical Dil clear nights, the earth 
cools and chills the lower layers of the atmos
phere, then a situation will arise where warm 
air Qverlies cool air (i.e. the lapse rate is 
greater than dry adiabatic, it may in fact he 
positive) In this consideration the atmos
phere is stable in the sense tbM a parcel of 
air moved vertically will cool adiabatically and 
find itself denser than the surrounding air . 
As a ~~ult it will sink back to the level from 
which it came L~. vertical movement is in
hibited. The importance of this is that pollu
tants released into the air will not be mixed 
vertically and the dilution process is slowed 

I~~;::" -- ;::,~~,=" 
'~~-'""" 

tlM"""""" 'C) 
, .~) 

Figure 4. How vertical movement can produce 
Temperature Inhomogeneities when 
the Lapse Rate differs from the Dr)' 
Adiabatic lapse rate. 

The presence of a stable layer reveals 
itself as an echoing region which shows up as 
a hlack line or hand, stretching horizontally 
across the record (see figure 5 (a), (b) and 
(c». On some occasions, see (igum 5 (b), 
~~~ion~ayers support quite vigoroUS wave 

The opposite situation exists during: the 
day when the g round , wanned by the bun, 

Figure 5. Acoustic Sounder Records 

heats th ~ air near the surface .resulting in the 
unstable situation of warm air beneath cool air 
g iving rise to convectivc activity. Figure 5 
(c) shows the transition between the stable 
nocturnal situation and day time convection. 
The features on th~ record that charactcrizc 
convection are black vertically pointing marks 
whicb are interpreted as echoes from rising 
columns of wanned air, the necessary temp
eratur~ inhomogeneities being produced in par t 
by entrainment of the surrounding cooler air 
into the rising columns, which are referred to 
as thermal plumes. Frequently convective 
activity takes p lace below the stable layer, so 
the two states of stability and instability exist 
simultaneously at different heights . The 
sounder provides a useful r ecord of the dev
elopment of the mixing layer beneath the 
inversIOn 

OTHER APPLICATIONS 

So far the discussion has dwelt on the 
most "'ide spr~ad and easiest to implement 
application of the technique, but apart from 
obtaining infonnation about the location of 
stable layers and the development of con
vection it is possihle to extract even mor~ 
information by fairly detailed analysis of the 
~choes . Three areas to which a signticant 
research effort has been directed are the 
measurement ot vertical profiles of wind. 
temperatu~e and humidity 

Wind profiles are measured by determining 



the Doppler ,hift in the frequency of the 
echoes c(lrnpared with tbe transmitted signal 
and applymg the normal formula to cakulate 
thp velocil y of :he scatterer. In practical 
syskm~ It is US"Jul for the sound scattered 
from H single ",crtic~lIy pointing transmitter to ACKNOI,'LEDGEMFNT", 
be ddedeC: b.\, a number of separately located 
receiv~rs which cau be scanned up and down 
the transmItted lJe"m to make measurements at 
diff~rent heigh:s 

COXCLUDING REMARKS 

It is still difficult to predict wbat place 
,ounders will have m the range of tools used 
to inve5ti~·ate the, stmosphere. But it appears 
that the rate of mlroduction of new develop-
ments has siow<2d The most sophisticated 
applications, such Doppler wind measuring 

LETTERS 

fHithfully, 

Camp'lell Steele 
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SIMPLlFlED I'lEASUPcE:,])i\'j 

j RANsl"iisSlON US;S 

Dear Sir, 

Yours sincerl'lv, 

GOSSIP 
Finally I must again ask all members t<l 

write to me Or phone me with any titbits they 
hear, They should contact me at KNOWr,A;.JU 
Hfl.1UliNG FITZELL PTY. LTD., 22a Li,Llim'd 
f;tr<'('i, HAWTHORN, Victoria, 3122 Tek
",hone. 8194818 

Graeme E. Harding 
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DIVISION REPORTS topic for a joint meeting with th~ 
of Engineers Environmental Br"n,'~ -'-

C:coffrcy Barnes 
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Our engineers are available to help you solve your acoustics problems by providing 
cost effective practical solutions, 
NAP's comprehensive manufacturing facilities can provide you with standard or 
custom built products, and our engineers ensure correct installation with site 

FOR DETAILS AND BROCHURES RING .;:::;,1 
YOUR CAPITAL CITY NUMBER: ' 
LAUNCESTON 44-4995, HOBART 34-3194/5 -
MELBOURNE 786-9533, PERTH 446-9855 -
CANBERRA 80·5152, BRISBANE 268·1933 ~ _ 
ADELAIDE 276·6041, SYDNEY 450-2211 -=-___ -.: 
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The Statistics of Decaying Sound Fields 

COY (X,y) '" (x-<x»(y-<y»> 

T he varianc~ of th" random 
ddined to he 

Var (x) = cov (x,x) 

l'(.:-(t» = kJ~", "",p( -k(t-r»g(l)dr, 

decay rate of the ctevice This 
device is usually an RC lyre 

The s<'con d type is a linDal' svnraging device 

Organization, 

It h~s the equation: 

P(g( t » = U:_11<('[)dl) /I , 

For a linear ave'"Hging d,wier we have 

C(lV (x(t ).x(t )) = (l/cn!) (l-I t r 
" 1 2 for II I <1, 

otb"rwise 

In lh,' above formulae, B is the 
bandwidth of [he b~nd pass filter 
the f""'Iuen cy ro!sponse of the 
filter, th"n , 

U '" (JQ IH(f)12df)2/ fo I1l(f)14df 

If wn ~ver" ge ~l! possible decay 
microphrme position "'C obtain 

~~'~:~~"llc (?~f'lh i~~~Y :·:~~~:ris. 
C()Vs«)(t l »e,<x(t2 »eJ " 

(1l/(2B)) exp(-Illt\ -ttl) , 
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products-SOUND SHIELD 85 and BLAZE-SHIELD 

Details and copy of latest C.S.I.A.O. acoustic test report 

number 623 AlB dated 8-6-79 are available 

by writing to:-

SIDDONS INSULATION 
P.O. Box 620 Dandenong, Victoria 3175 

or by phoning 

o MELBOURNE 792-9366 0 ADELAIDE 262-6611 

o PERTH 458-6399 0 DARWIN 84-3388 

o BRISBANE 52-4912 0 SYDNEY 667-0637 
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ACI Fibreglass has long been concerned w ith the problems of noise control. 
In fact . we have developed a number of products to help block noise on all sides. On walls. 

floors and ceilings 
A couple of e)(amples' 
Noise Stop Board. A high density acoustic underlay. Designed for use in floors. walls and 

partitions to reduce noise transmission between outside and inside areas. 
Acoustic ceiling panels. A very attractive. decorative noise re.duction system. Al though 

designed to absorb noise. they also provide additional thermal insulalion. 
As you can see from just these two products. ACI Fibreglass has got all sides of the noise 

reduction problem covered. Your stateACI Fibreglass office would be most pleased to give you 
more information 

Simply write orcal l. 
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Ring us at Bradford ii1sula~iol1l. 
We have the range of rockwool and fibreglass products 
to meet the demands of all acoustical consultants. 
Sydney6469111 Melbourne 5600755 Brisbane 2771591 
Perth 4514444 Adelaide 47 5244.@ 





STANDARDS & 

REGULATIONS 

The measurement detail~ are given below' 

(i) Sound Level ~ea~urement 
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NEW PRODUCTS 

The 652, together with its 301 pocket 
dosemetl'r', lists among its advances ~ 

a 64 dB dynamic range for "A" weighted 
slow response 

design allowing software and hllrdware; 
t:.pgrades to suit user or legal demands 

120 dB "no-switch" dynamic range. 

SPL, Leq, Ldn, Lax, max, CNEL, l.n 
~"d PI all available both in real time >lnd 
~l{)red for printout, as is time of day 

single event exceedance is al~o stored 

data oulpul can be in real time or ex
tracted f,.Dm store when required, 

series e>r parallel Asell data is for 20 or 
60 column printers 

will accept all conventional microphone 
systems 

r~a1iBtic "noise floor" for worthwhile 
level outdoor night-time noise mea3urc
Gents. 

'1.1e 603 is due for release mid 19k() 

printouts in Leq and dBA 

4 samples/second samplmg; 

full 8 hours of data 
days 

kepr for b will 8ppear first at 1:\1e Sydney leA. 

100 hours operation frem singlf b~tt"'ry 
for personal dosemeter 

printout of time 
distribution data 
selected) on 63 rom 

hattery-mams operation 
652 Metroreader 

or 5tJli~'jcal 
to PltOI·j 

outputs to XY Plotter or computer inter
face as option~. 

Metrore~der take-~nywhcre weight of 7 
kg 

ruggcd tnmsil case contains both dose
meter and Nader 

The 600 Series from :'<ldrosonic5 iR 
designed for either on-site (.r off-sIte p:'imoul 
by a companion printer. This "1)',;i~~e5 the 
inevitable problems due to pr.nters lwmg ldt 
unattended in outdoor environr.lenU; ~nd ex
pected to work at all times, mHny lim~~ they 
don't! 

Other features of the 603 

olsolescence prevention by mc.rlular 

.\NECHOIC TEST CONDITIONS 

An instrument combination 
~m"L anechoic chamber and 
anal~' /"r, primarily for testing 
and Jffisll microphones, has been 
Druel & Kjaer. 

The generator supplies a test sign1: 
.1 '10 aD range, selectable in 5 dB SteP6. 
analY7.('r's dynamic range is 100 dB. 



INFOR.IvIATION FOR CONTRIBUTORS 

Items for publlL'ation in the Bullet.:n are of tW0 

(a) Shorl,'r articles - which will appear typically undpr the h<'ading "nd Nole~' 

(b) - whkh wlll ~ppear a~ r~f,'r,-,cd tcchni"a] 

MiG May; Shorter articles ~iid June 
~:id Septemlier, Short~r al'ticles: ~lid ()dober 

the local S1atc Bulletin "ep,'e:,emative 

Th,\rc arc no particular constnints on "shorter article,," €xcel't th~t they 5hould be of rcl~
Vanee to the Society and be received on time - --


