






























































Figure 
nOISeleveJ,.r:.i.pontheaccuracyofsoundpowerdeUJrffllnariofl. 

flgwe2:Reactiv!tv vs backgroundamJ.ource 
soundpressureleveldiffe",nlXl,MF' 

3, RESULTS AND DISCUSSION 
The values of Llolw olJlained lor both the rooms are plortsd 

then again positive, Bockhoff l21 also reports LloLw becoming 
negativeinthefreefieldconditionsaftercertainoiLplllVllls 
indicating that the mlillsured power levels with background 
noise become lower than the sound p<JwBr of the SOurCe. The 
results obtained indicate that sound power can not be 
determined accurately if is higher than about 10 dB 
LloLp levels of 5 dB are acceptable for ±1 dB accuracy 
in sound power, for both the rooms, This means that sound 
power can be determined by sound intensily technique even if 
the background sound ptessure level is higher than that 01 the 

the control surface for different llalues of LloLp. As expected, 
thesccuracy of sound power delermination in Figure 1 suffers 
woth increasing value ot reactivity. The speed otthe sweep was 
kept constant throughout the mMsuremenls whBreas it should 
bll slower far high values 01 rsacti"ity. So probably better 
results {i,e. highe< levels otoiLp being acceptable) Can be 
expacted il the scanning speed is slower for higher LlLp levels. 

Figure 2 shows the average rlillctivity,the difference betweell 
the measured llalue for pressure (Lp) and intensity {L11,around 

FREQUENCY ANALYSIS 
R, B, Randall 
Brual & Kjaer Publication, 19B7, 
344 pp. Price $60 

The newly published Ihird edihon of 
B&K's frequency analysis bock covers 
bolhslgnalanalysis,o/tenrererredto 
as one channel anelysi5, and system 
analysis, alien called two channel analy­
sis_ Rather than focusing on the tra­
ditional distinction between analog and 
digjjal analysis, Ihe author, R. B. 

What characterises this book Is its 
balance between in-depth·goingback_ 
ground theory on 5illnal processing, 

in a pictorial and easy-te­
manner, and e"amples of 

applications ranging trom the electro­
to the machine diagnostic 

In It Ihe rea!lerwill find all necessary 
defonitoons from the slmplesl, such as 
power spectral dllnsity and averaging 
process, to more elaborate ones such 
".-impulse response, cross-correlalion 
or frequency response. Less straight 
forward enalysis (such as the anal)'lis 01 
shorlorlongtranslentsortheanalysls 

appropriale. Exampl"" co ...... r reciproca­
ting machine cycle analysis, fast or slow 
run-up and oo.t-down, and speech 
analysis. 

Newer teChniques, such as Hilbert 
transform and Cepstrum analysis, are 
extensively covered. of appli­
catoon 01 the Hllberttranslorm for ampli­
tude demodulation In the diagnostics 01 
rolling element bearing laulls, as Willi 
as phas" dllmodulalion lor analysis of 

diagnosllc in rotating mach-nes are des 
cribed. The usa 01 Cepstrum 
lor echo removal in time domain and 

The author, Bob Randall, aller 
working as an application engineer in 
signal analysis and machillildiagnoslics 
for 11 year. in Bruel & Kjaer, is now 
appointed as Senior Lecturer in Mech­
anical Engineering at the UniverSity of 
New South Wales, Sydney, Australia. 

Joalle Courrech 
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Echolech 

The Tec Smart Motor is a predict ive 
maintenance anatvser which ;s totally 
nlltomated. Predictive maintenance is 
a relative ly new concept in the f ield 
of mach inery mnintcnance. Pred ictive 

mach ine parameters ~uch as vibrati on, 
elcctrlcalC LJ rrent, tem~raturo, pressure 

era l spectra s imultaneously) ~ nd per­
form ing a trend analySis 01 vibrati on 
increase, the maintenance engineer can 
schedu le maintenance in advance 01 a 
prod icted breakdown. It ls Bisopossible 
to ma);e trends in any combinat ion of 
process paramalers. 

The Ty~e 7616 runs on the IBM XT 
or AT Personal Computer •. Access to 
th~ different functions of th e Type 7616 

~rni~:i~::r~~~ ~~~~i!r~heofer~~n~l~i~\~~~ 
ance team. The routines lor the day­
to_day col lection ot data are designed 
to be used by any member oi the team 

or other process variables, aOO by com- New Sound Int~nl ity Probe 
paring the results to previous or normal SouOO Intensity Prot... Type 3515 is a 

f.f:r~t:~g l ~~~s~~nne"~~~~2~;e~:v~~~, I 
th is advanced early warn ing of develop· 
ing mach inory problems, dramatic im­
provements can be made In mainten­
enceplenning, 

In add ition to the route scann inll 
survey fu ncllons, the SMART METER 
di~plays ands!ores con lplete signaturn 
l or on-tho-spot troubte shooting orf9r 
fault diagnost ics/root cause analYSIs 
back at the host compu ter, ThelMtures 
inctude selectab le FFT "'$olut ion trom 
100 It,nes up to 1600 lioos, mak ing It 

region elthe plot by expand ing tru. 
region 10 fHl the entire display. TEC 
also offers a back-lit display for use in 
dimly lit areas 

The SMART METER can be employed 
as a useful teaching apparatus tor 
Mechanical, Elect rical, Civil and Chem;-

~~eIE~~~~e~~~nd ~~~e~~t'f~~"sMI~T 
METER offers a 16 bit 8086 mlero­
proce.oor, a dynamic range of better 
than 65db, automatic selection of the 
correct input amplit ier gain, automatic 
Sp(JfiouS data reject ion, and th e abil ity 
to measure phaso which enables the 
dynamic balancing of rotMino mach­
inery 

Further Informallon ; Echotech Ply 
Ltd, 6/22 Bridge St, Eltham, Vic 8095 
(tel (08)4895222). 

Bruel & Kjaer 
Sotlwere lor Machine Fault Diagnosis 

Bruel & Kjaer Ty~ 7616 App lication 
Software is designed to help the main­
tenBnce engineer eo-ordinate the vlbra­
tion monitoring activities of n mainten­
ance team USing one or more Type 2515 
Vibration Anal ysers . The Type 7616 
orvan ises the co llection of vibrati on 
data and process parameter •. such as 
temperature, speed and load, and Auto­
mat ica ll y reports changes in th e v ibra_ 
tion spectrum. Special attention is paid 
to machi"" process parameters in ordor 
to make relevant comparisons, s ince 
vib ration spectra vary with these para_ 
meters. The Type 7618 distinguishes 
between 30 ditferent process para· 
meter>: per machine 

By using a th ree-dimens ional plot 
(showing the vibration increase 01 sov· 

Frequency Analyser hpe 2133 
Type 3545 is supplied in an attache 

case conta ining Microphone Poirs 
Types 4176 and 4161, a ,,~" dual pre­
amplifier, spherical and el lipsoidal 
windscreens and a telescop ic rod tor 
holding the prol>e 

The prot... can .. 1'0 be filted to 

i~:~~~~~£~~~t:r{l:~~i~1ili~~~~~~~~~~ 
measurements to be performed up to 
100 metre. lrom the analyser. The 

~~atlh~r~ae~~;~e~~n;r~~n3~~~dvi~ !~ lt~ 
pin plug. which both allows si gnals to 
p~M dir""tl y tothe analyseraJld carries 
the polarisation vo ltage lor the mioro_ 
phones. 

Complete calibration of .eund inten­
sity measurement systems which use the 
Type 3545 can be convenient ly made 
with Sound Intensity Calibrato r Type 
3541 . Th i~ permits simultaneous u n­
sitivity adiustment 01 both channels of 
the analyserlinpressure, partict..velo-

~1~ a~ro~te~fltytr:od~~:i~~a~110~~~:~~; 
IntenSity Indox of th e microphone-pre 
amplifier-analyser combination . 

Sound Intensity Calibrator 
Bmel & Kjaer's new Sound Intensi ty 

Calibrator Type 3541 enables users to 
calibrate fully the ir intens ity-measuring 
eqU ipment. Probe microphones are In_ 
.ertad into the unique couple' which,ln 
conjunct ion with a pistonphone, simu-

p~rticle. velocity which are to e e­
tected tn the coupler. Correction terms 
for the ca libration levels when condl_ 
tions are dillerontlo the original calibra_ 
l ion are also given on the ca libration 
chart. together with instructions lor 
using tho .Type 3541 

In additton to the calibrations, Type 
3541 can be used to measure th e resi­
dual pressure-inten. ity index spect ra of 
intensity-measuring equipment. Thl. Is 
important il the equipment Is to be 
used accurately. Residual pressuro­
i ntens ity i ndexs~otraaremeasuredby 

~~i~~d ~h;ur~~,UP l e r and a broad-band 

FU~~U:lu~O~i~t:~ I~':~~~t~e S!~~~~r to 
mach ine-condition mon itoring , the tully 
automatic monitor ing system based on 
soltware package Type WT9118. The 
system combines the security of a per-

512, are monitored via a Type 2505 
Multipurpose Monilo' which compares 
the ir overBlivibration love l againslthree 
preset l imits. Any vio lation 01 tllese 
limits 1'1111 trigger alarms via Trip Relay 

~g!n"';'~eO~!chi~~ : if necessary. shut 

The spectrum comparison system 
menitors each channal sequentially. It 
produces ~ proport;onal-b:md Ire ­
quency spectrum 01 the machines 
vibration love ls lor comparison with a 
similar spectrum taken when tile mach_ 
irIB was in a kn own "healthy· · coJldition. 

; 
Ana lyser the cause 01 the fau lt can be 
diagrlOsed. 

All fau lt spectra detected by the 

~:n~~ru~n ~?~p:~~o~ s~~~i8~u l~r~a~: 
ing is given via an on-line printer, 
Spet:tra for eaohchannet may be stored 
uOOersixseparatespeedclass itications, 
allowing different machine operating 
condil ionsto betaken into account and 
minimising erroneous fau lt wa rnings 

i~~homr~t~~7:c eS~~d09\~. d~teaclf~u ltv :~ 
identified, Its ralC of increase with run­
ning time Can be displayed. A loast­
squaras extrapo lat ion can Ihen be 
made, giving a prediction 01 when a 
pre-defined "danger"' limit will be ex­
ceeded in the torm 01 a trend anal vsis 

Further informatiOn; Bruet & Klaer 
;~:~_ 24 Tflpko Road, Terray Hills, NSW 



Bnrel&KJaer . Front cover and insert 
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Davidson 
Kell and Rigby 
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Readers are asked to menUon this 
publication when replying to adver­
tisements 



FUTURE EVENTS -

O~ober 3-5, CHICAGO 
IEEE ULTRASONICS SYMPOSIUM 
Details: Un/v. IIImo's, Bioacoustics Re­
soaroh Leb .. Allen.: W. D. O'Bnen Jr., 
Urbamfl, Illinois 61801, USA. 

October 4-7, HIGH TATRA 
ELECTROACOUSTICS 

November 14-17, KOBE 
9th INTERNATIONAL ACQUSTIC 
EMISSION SYMPOSIUM 
DOfai/s: Prot. Dr. I. Kimpara, Dept. Naval 
Archlfecfuro,FaculfyotEng.,Umverslty 
01 TOKYO, 3-1, Hongo-7. Bunkyo-ku, 
TOKYO 113,JAPAN. 

1989 

March 7·10, HAMBURG 
36th AES CONVENTION 

May 22-26, SYRACUSE 

Sfrasberg. ASA,500 
Woodbury, New York 

6th SEMINAR ON NOISE C:::'NTROL 
Datailst Opllcal. Acous/,cal ;; Film" 
technlaal Soc., FO u. 68, H·'027, Buda· 
pesll/,Hungery, 

Detalis' Sakletarlaldes ISMA 1989, c/­
Muller-B8M, Robert-Koch-S!r 11, 8033 
P/anegg. W. Germany. 

Strasbarg, ASA, 50D 
Woodbury, New York 

Details: Inter-noise 8S,lnsf. Noise Con 
Iro! Eng .. PO BOI( 3206. Poughkeepslo, 
NY 12603, USA-

Sirasberg, ASA,500 
Woodbury, New York 



RUSTRRLlRIY R[OUSTI[RL SO[JET~ 

1988 ANNUAL CONFERENCE 
NOISE INTO THE NINETIES 

VICTOR HARBOUR 24·25 NOVEMBER, 1988 

Venue: 

Registration: 

Registration Fees: 

Apollon Motel, Victor Harbour 

Registration will commence on the evening 
of 23rd November, 1988. Registration will 
be on a limited basis. Invitations will be 
distributed during July. 

Full·time delegates - $185.00 
Accompanying delegates' $80.00 
(excluding accommodation and tours). 

Further Information: Mr. R. P. Williamson, 
School of Built Environment 
SAI.T. 
North Terrace, SA 5000 
Tel: (08) 236 2227 

SUSTAINING MEMBERS 
AQ-VlB DIVN. OF AQUA-COOL BRUEL & KJAER fAUST., PTY. LTD. JAMES HARDIE INDUSTRIES LTD. 

TOWERS PTY. LTD. 24 TEPKO ROAD G.P.C. BOX 3935 
UNIT 7, 2 STANTON ROAD TERREY HILLS, N.S W. 2084 SYDNEY 2001 
SEVEN HILLS 2147 

ASSOCIATION OF AUSTRALIAN 
ACOUSTICAL CONSULTANTS 

C/- SCIENCE CENTRE 
35 CLARENCE STREET 
SYDNEY, N.S.W. 2000 

BILSOM AUSTRALIA PTY. LTD. 
P.O. BOX 754 
CHATS WOOD 2067 

BORAL AUSTRALIAN GYPSUM 
676 LORIMER STREET 
PORT MELBOURNE. VIC. 3207 

BRADFORD INSULATION, 
C.S.R.LTO. 

12 MOUNT STREET 
NORTH SYDNEY 2060 

BHP COATED PRODUCTS 
DIVISION 

PO. GOX 77 
PORT KEMBLA, N S.W 2505 

CMA FOAM GROUP 

1 HEATHCOTE ROAD 
LIVERPOOL, N.SW. 2170 

THE CHADWICK GROUP 

292 BURNS BAY ROAD 
LANE COVE 2066 

FOAMLITE AUSTRALIA PTY. LTD. 

P.O. BOX 331 
SUNNYBANK, OLD. 4109 

INDUSTRIAL NOISE CONTROL 
PTY. LTD. 

7 LEVANSWELL ROAD 
MOORABBJN, VIC. 3189 

NAP SILENTFLO PTY. LTD. 
P.O. BOX 173 
CLAYTON, VIC. 3168 

PEACE ENGINEERING PTY. LTD. 
UNIT 2120 MARIGOLD STREET 
REVESBY, N.S.W. 2212 

SOUND ATTENUATORS 
AUSTRALIA 

P.O. BOX 269 
DRUMMOYNE 2047 

SOUNDGUARD PTY. LTD. 
P.O. BOX 246 
RYDALMERE, N.S.W. 2116 

K. H. STRAMIT LTD. 
52 MANDCON ROAD 
GIRRAWEEN 2145 


