












































plaints were received by the E. P. A .. ' After all 
that work the Goveromllnt has since announced 
that they will not be proceeding with the 
railway presumably fOI" political reasons. 

Talking about Vipac, most readers will 
know that the Vipac group consists of at least 
three companies Vip,." and Partners being 
the consulting C{)mpany. Vipae Laboratories 
heing the laboratory measurements company 
and the newest, Vipac Inst ruments Pty . Ltd . 
headed by Andrew Walker , being their 
instrument sales organisation. Vipac Instru
ments handle instruments by Spectral 
Dynamics, Dymac, and D.B.N. Instruments. 
Andrew who is not an acous tician but who has 
a background in electronics and process con
trol tells me that you can meet him at tbeir 
,tand at the l.e.A., and that Vipac Instru
ments will operate their Own services depart
ment so that can offer purchasers full 
sales and service. 

With all this battery operated noise and 
vibration measuring equipment there a temp
tation to run some of it off your car battery if 
only to spending ones brass On all 
gold tops . If you do, be careful; that well 
known brand of instrument does not include a 
fuse in the external power supply circuit 
that if the main switching transistor deci<l!1s 

up the ghost and eiJ::ht 
trans istors with it you have $300 . 00 
bill. And no, it is not covererl by 

Kteping tbe peace is the title of a new 
little booklet produced by the Environment 
Protection Authority. This li t tle booklet could 
have many uses for many people but you would 
have to get a COllY to see just what it is like; 
we unaerstJnd it is free, ccrLain ly wc got 
our copics for free The book discusses 
sound and noise , the decibel scale , noise and 
hearing , sources of n<>;se including: traffic, 
indust.rial , entertainment , 

noise , measuring noise including nn 
explanation of L90 . 1.10 , etc., p revenllng 
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MEMBER: SIDDONS INDUSTRIES LIMITED GROUP 

1i'tIiI£1NI1U11F£1C'lJ'IUIIRlIES 
A full range of ROCKWOOL insulation materials 

£1IJISlt1J'~Dialirn mal!1llllljf~cltlllllJ'elJ'S IIlD1l«li 
«liisftll'ilbillllftoD'S oif 

U.S.M- CAFCO asbestos free acoustical 

products-SOUND SHIELD 85 and BLAZE-SHIELD 

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

number 623 AlB dated 8-6-79 are available 

by writing to:-

SIDDONS INSULATION 
Lot 39 Park Drive Dandenong, Victoria 3175 

or by phoning 

o MELBOURNE 791 4677 o ADELAIDE 2626611 

o PERTH 384 1888 o DARWIN 84 3988 

o BRISBANE 3917733 o SYDNEY 6254444 
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ABSORPTION 

SDUIDFOAM 
Uretflarle fOam Oe>'1loDe'C! lptCiliClOlfy toal). 
sore maxillNm sourld ,"orgy ,,~n mini .. LJ'II 
weight .,d1hickn .... Useol lOobsorb ... 
bornt oots • .,induSI!laland EtlF eq1)lp
~n!,lI'IIcr.inerttnClOSur!l._·tn.rood 
1fIcI 000-lI~hwoy .. rocl " .. dm"'i .. and lir· 
born.eq"lpment M~lL 94,Hf. ll\am' 
resi.lirlCtltStprectdure 

$OU.DFDAMf •• FI .... ' 
Highlv · rlic:itnl Soundfnam ocoust joal foalrls 
..... adiltl. wilh . SVI1. C. ofT ..... , m.lIl. 
Iz, dlllylot, "'ett1" .. m"' ''l'inyIlllm, Sur. 
''!Co trnImenI pr(Wiilos attrdYt .~pear_ 
UICt ;nd ,esi$tanc:t tovariclJI CIIlmiCal . .. d 
SOOighl 

SOUIDFUAII 
{WlIII'Ii1IH11MVlIJI' 
PrO¥jd ... tc"llh,h" IilSOllll llni.hlor u" In 
.. hlc ..... dOlhetplac .. wI1tr._.roc:. 
os " porto"1. luthor· looIcing IlI1.~ i. 
bOf1oed "' i1iO"'Y eIIOei. ntoo",sdcl(Um 

DAMPING 

~ non·lo.i<, non·n"""""bl.pI .. tlowilld1 i$ 
applied by trow .. 01 spr~y, tur. s QU ic<ty In 
all 01 <>V<". A lllin CIlstlno on stili 1112 10 1 
~;nofllO!" l hid"" U I"_tin"n"'''d 

BARRIERS 

The above noise-suppression materials are available from: 

ct:! NYLEX CORPORATION UMITEO 
For literature and samples contact your local Nylex Sales Office: 

MELBOURNE SYDNEY BRISBANE ADELAlDE PERTH HOBART 
930211 6320155 3713066 2584000 4588911 342311 
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AUSTRAlLlAN GlENlERAL ElLlECTRIC (SAlLES) LlMHTlElD 

!R1HG!fH1r (QlU1f ITN IF!Hl.ON1f -

o IN NOISE DOSIMETRY 
9 IN NOISE DATA LOGGING 

With 

We've been there for 10 years 
and we're staying there 

- iN !FRONT! 

" SMALL SYSTEMS FOR PERSONAL MONITORING 
• MEDIUM TO LARGE SYSTEMS FOR OCCUPATIONAL OR 

COMMUNITY NOISE USE 
It PRECISION SOUND LEVEL METERS 

II~ METRClSON!CS 

-IN !FRONT! 

AUSTRALiAN GENER/H. IElLIEC1fIlUC 
(§AU~§) UMHIED 

SYDNEY' MELBOURNE' BRISBANE' PERTH 
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Basic Combustion Noise Research: 

Theories, Experiments and Scaling Laws. 

Department of Mechanical Engmc'ercng" 
NSW Instirut~ of Technology 

Th; experiments, theories and scaling la",~ lieveloped from fundamental research 
combustlOIl nOlse process 

(1a) 

Thomas and 

P" I (tb) 

(i) it d()e~ not follow from Lh" ,·"n
servatjon laws of fluid rnc"h"nic~; 

a net monopole radiation 
any rigorous m,,'hf'mallCal 
and 



deduced that flow velocity turbulence gen
erates tbe movement in the flame front, which 

~~~:s ;;sen~~s:.re~sbU::a2u~~~at~~~~t 091~)~ 
Gaydon and Wolfhard (1970), and Hurle et al 
(1968) visualise flame noise as being generJted 
by "turbulence ballsn which produce pressure 
waves due to the expansion of the hot p rod
ucts of combus tion. Strahle (1978) improved 
the aeroacoustics appruach originally used in 
his 1971 paper by using a variable speed of 
sound formulation Chiu Jnd Summerfield 
(1974) developed J comple" mathematical treat
ment comparing the distributed reaction ~one 
theory and the wrinkled laminar flame model, 
both based on the monopole- source theory. 
Essentially they used the convected wave 
equation to account for source convection 
within the flame wne . Unfortunately, Kilham 
and Kirmani (1978) poi!).t ou t that tbe resultant 
source tcnns are <lifficult to determine ex
perimentally. 

The work of Toong et al (1965, 1972, 
1974) deals with combust ion instability due to 
acoustic-kinetic interac t ions. Tbey mathe
matically couple the heat-release rate (monopole 
source), the burning rate (monopole) and the 
stress tensor (quadropole due to velocity, 
temperature and density fluctuations) to the 
acoustic wave equation. All terms are sound 
fce:~ation tenns; some are also amplification 

3. EXPERIMENTAL 

Smith and Kilham {l963) produced the 
first reliable data on broad- band flame noise 
Tbey systematically investigated small lab
oratory- scale turbulent premixe<l flames. They 
measured the variation of sound intensity , 
frequency spectra and directionality with 
burner diameter lind flow parameters. 

Tbomas and WLlliam~ (1966 ) produced spher
ically-expand'n f/: fl'IIIel1i which conclusively 
verified that )uch flmel act like monopole 
sound source~. T he pressure in tbe radi~ted 
sound wave IUS proportional to the time rate 
of change ~f the V(llulllet ric rate of .gas ex-

~~~~!Onetdu~mfl;'bu:!~~de~eethiu~~~~ltS(2~f 
Thomas and Wil1i.uls to a turbulent premixed 
flame by ft.·coRnl7ing th.u the rate of gen
eration of free radicals within the reaction 
wile was also fundamentHlIy "elated to the rate 
of combust ion. Tbey developed lin optical 
techniqut which measured the changes in 

~~~ng\) ~~i~~e a~;i~~~fin;J !(;;;~s(~~j~I~~i,~e~1 
to the inner reaction zone in hydrocarbon/air 
f1amcs . Narrow-band spectrum filters isolated 

:~d \~~e~~~~~~n ;ot:e~b~~~~lti~~fcS: Jz~' ul~~d :~ 
an optical detector. A definit e correlation was 
establiShed be t ... "en the me;i~ured sound 
pressure and the rate of chanKe of comhus tion 
rate in the flame . Price et al (969) e xtended 
the experimental technique of I".ll'le to tur
bulent diffusion flames. Chille ry (1975) con -

firmed the observations o( Hurle el al (1968) 
for single and double premixed flame systems 
over a Limited f requency range. 

Roberts and Leventhall (1973) measured 
sound, llame speed and flow velocity fluct
uations for gaseous premixed flames. Tbey 
found that the major noise source was the fluc
tuations in the lIow velocity, not the "tur
bulence balls" of combustible gases generating 
pressure pulses as they burn. Roberts and 
Leventhall (1977) used the classical gas
dynamics equation to relate pressure and 
velocity across the flame front 

(2) 

where the subscrips ref~r to pre- and. post
flame conditions, respectively. In experunen.ts 
with town gas, Roberts and Leventhal! Clallll 
good agreement with values for the pressure 
drop across the flame front quoted by Gaydon 
and Wolfhard (1970). Using cross-correlation 
measurement techniques, they have essenliall.y 
verified Hurle's (1968) claim that the acoustIC 
p ressure generate.d by a flame was proportional 
to (dl/dt). the tIme derivative of the Intensity 
of emission of light of a certain wavelength 
from free radicals present in tbe flame reaction 
~one. It tben follows that (dlfdt) is a measure 

of the rate-of-change of the flamefront area 
and as such is related to the flow velocity 
fluctuations reaching the flamefront 

Strahle and Shivashankara (1973 , 1974) 
extended the study of Smith lind Kilham (1 963) 
to s lightly larger hurners and a wide ranRe of 
flow velocities. Sound pressure,. directiona lity 
and frequency spectra were obtamed for three 
hydrocarbon-ail' mixtures . Sbivashankara et .1 
(197<1) us.ed direct photography, centred on 
the cmiss,on of CH radicals from the aClive 
reaction wne , to mea sure the volume or the 
re~ction zone. Shjv"sbankara et al (I9i5) 
confirmed the ,'('suits of Hurle et 31 (1968) that 
acoustic l)rC~SUre corresponds to the time 
derivative of free radical emission intens ity 
from turbulent flames. Thdr experiments led 
to the conclusion that the noise sources arc 
primarily loca ted in the luminous flame b rus h 

Kumar (1975) tested premiXed and non
premixed turhulent jet flames both in :m 
anechoic chambcr and in a ha,'d-walled bav 
The structure of th" flames was studied with 
still photographs and high-speed movie (ilm. 
The sound pI'eSSUl'e, w3veshape, directionality 
and frequency spectra was measured He 
found ~ignifican t differences between the t\~O 
flame types both in their structure and their 
noise characteristics 

Gupta and Beer (1978) studied noise 
emission from "inverse" diffusion coannular jet 
flames using natlll'al gull ir and helium/air 
Good colTelation was "lIt:"ned belween mean 



l"d' 

and fluctuating 
the overall noise 

(I ~73) found that 

(6) 

U2. 7 d2 .!l 3l 1.4 FOA, (7) 

where F" _C( 
H 

(9) 

~ CO:-rCLUSIONS 

'ed the foll()w
dir,'ctly from 

(10) 

u~ed dimen-






