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NO NONSENSE
NOISE CONTROL Noise uonor

SPECIFICATIONS

AC Power Input o Successtully utilised by local

220-250V 50/60 Hz, 7VA. (Other voltages to order.) government, industry, commercial

Trigger Range sites and in entertainment venues.
dB-12! dB Al B-1 dB with ti | high

?ﬁcmp Di (40 dB-109 dB with optional high gain o 1 raited by any licensed

electrical contractor. Full installa-

Input Wei hll
nput Weighting tion manual supplied.

Linear. A Law, external.

Trigger Level o Simply dial up required threshold
=+ 0.25dB. level when installed.
Response

=05 4B 30 Hz-15 Khz, o Tamper proof — locking steel
enclosure prevents unauthorised

Timing Accuracy o

Nominal = 0.05%. Subject to mains supply accuracy. 4 -

AC Monitor Output Calibration is achieved using a

0dBm at trigger level. Bruel & Kjaer sound level calibrator
Switched Output type 4230 with 12.5 mm (%2 inch)
Isolated microswitch relay. Max. load 240V 2A. AC. adaptor.

GREAT AUSTRALIAN SOUND COMPANY Box 337, Willoughby, N.S.W. 2068, Australia
(02) 406 4588. FAX (02) 406 6660 3/108 Warrane Road, Chatswood 2067

DEC[BAR

A complete range of noise control materials:

ABSORPTION — BARRIER —

DECIBAR AF  — piain acoustic foam DECIBARLV ~ — loaded vinyl
DECIBAR LVF  — Ioaded vinylffoam

DECIBAR VAF — pertoratec vy faced N
GBsoroer
DECIBAR MAF — metallzed polyester {aced  DECIBAR LVM — loaded vinyl mating

DECIBAI — tough PU film f
IR AR AR = oo e DAMPING —
DECIBAR TAF — textile faced acoustic foam  DECIBAR DC  — vibration damping
compound
Suppliers to Major OEM’s & to industry DECIBAR DS  — vibrafion damping sheet

] INDUSTRIAL 7 Levanswell Road,
@ ) NoisE Moorabbin, Vic.
] CONTROL Australia 3189.

pty. limited Ph: (03) 555 9455

Designers, manufacturers and suppliers of noise control products and materials.
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NEWS

AC.T.
Mly Meeling
th May, 1967, a small_group
attonced s fascinating presontation by
Graham C: o
and Tradion Vol Making..

Which
0 form the front and backs
of the instruments.

m_explained his scientific ap-
proach 10 stucying the vibration patiems
of the jolin and compared
these with the traditional “tone tapping.
which were used before

y_some
the violin is assembled
Graham investigates the radiated sound
following excitation of the body with
small transducers on the bridge. The
drying of the varnish also has an effect
on ms vibration patterns.

m was_complimented on
abily 10 prasent i vestigations in &
clear manner by the Chairman for the
ever joward Polard.
later reconvened at
and _discussions continued  over
enjoyable dinner.

Marion Burgess

N.s.W.
March Technical Meeting

made of the recently installed (July "86)
set, or ring, of new bells. These bells
{eplace the old ring of eight bells cast
lessrs. Mears and Stainbeck, Lon-
don. i 1881: and “are more werih y of
Oneof the world's areal cathedralsr.

here are fourteen bells in the new
by

foristics, See Acoustics. Australla v 14,
n2 pp35-41)

The Iechmque of ringing up and ring-
ing down the bells was demonstrated.
This involves raising the bell to the in-

n. The  echniaus of
aoplving 8 resonanee
Gnables a 50 kg (female) Bell 1ihger 16
lit the (1,700 ko) Tenor to_its'raised
ositior
The musical aspects of the evening
began with an_explanatios Basil
Potts of some of the intricacies of the
sequences in which the bells are rung.

A five bell peal utilising all 120 order
lasting

he appreciation of Society members.
he negative aspects of bell ringing
(manted soond o ission) we
Gussed by Warwick Mohaifoy, with A
case histories of bell tower acoustic
treatments being ci
John Dunlop

VICTORIA
March Technical Meeting

Members and guests were formally
welcomed to the Acoustic Laboratories
at CSl

viously when t
Acoustical Society held its first Techni-
cal Meeting in Victoria.
Acoustics work within the Division
has, 10 a large extent, been concerned
the accuracy and precision of
acoustics measurements. ~ Demonstra-
tons of work being carried out were
conducted by vari staff
and covered the following 1opics:—
o The computerised measurement and
analysis of acoustical signals.
« The effects of various paramters on

the sound field within a reverbera-
tion chamby
o The measurement of impact noise

and the assessment of the effect
ness of various flooring surfaces.

o The measurement of sound power
within an anechoic chamber.

April Technical Meeting

ive-

y Ford, Reader
inAcoustics, Salford Universtly, Man-
chester, “addrossed the members. (Of
late, Dr. For ing wi
B Charlos Don i Chisholm Instaute of
Technology ~ on
effects.) Dr.

unl(y “Noise

department. Tho department hay moas:
o8 which include reverbera-
and an anechoic cham-
ber. Work carried out by the depariment
includes 9 rophones,
loudspeakers, building components and
investigations to sound propagations
outdoors. A consultancy service
offer
Werk in community noise encompass-
es noise from aircraft, road and rail
traffic, industry, construction sites and
entertainment noise. For each different
type of noise there is a different meas-
urement unit. These different measure-
ment units have been compared by

some normalisation proceduro fo
f these noises. The results indicated
{hat rcraft norse was the most anncy-

In the building components area, the

in perormances could be better achiev-
04y changing glass thicknessss han
By Tncreasing: the- airspace. -varioss
other effects have been investigated,
including the use of gases other tha
air in the space between the two panes,
the absorption provided by fibrous and
Helmoltz absorbers in. window
reveals and laminated glas:

Janpn Mathew

Australian Acoustical Society
Conference on Seismic
and

Underwaler Acoustics
Thursday, 28 January, 1988
University of New South Wales
Sydney

Bicentenary Congress ~of
Physicists will be conducted in
Sydney during January 1988 to
coincide_with Australia’s Bicen-
tenary Celebration. As part of the
Bicentenary Congress the Austra-
lian Acoustical Societyis organis-

one-day ference_on
Se.smrc and Underwater Acous-

are

invited for

Gt Aentons e vhad 1o par-
ticipate in other activities of the

Registration forms and. other
details from
Conference Organiser
Dr. John 1. Dunlop
University of New South Wales
ox 1, Konsington 2033
(02) 697 457
Program Drgan se

oratory
0x 706, Dariinghurst 2010
(02295 1471

Acoustics Australia
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NEWS . . .

Notes from the Gen-Sec
I-INCE

The Thirteenth Geneval Assembly of
the International Institut ise’ Con-
ot Encineening wil o haid s in Beling

e time of Inter-noise.

which is a Member Society of me \nslxr
tuto, will bo represented by A/Pro
Anita Lawrence.
Inter-noise in Australia

The AAS Council has recently decided
to make a bid to hold an Inter-noise
Gonfersnce in Syaney in 1390 or 1901
In doing so it accepted a proposal from
Educational Services Unit,

fon
Lawrence and Mr.
Winters from the Society have prepared
preliminary details and budget. A formal
proposal wil be submitted to the Board
of I-INCE before the Beijing Inter-noise
conference.
Annual General Meeting

The next AGM of the Society will be
held at Hobart during the Society's con-
ference "Acoustics in the Eighties” on
12 and 13 November, 1987. Any member

H

least 30 days before the

g.
AAS Council Meetings
meeting of Cuun
e i Melbourne at the Australian
Research Board on 9 ar lovemt beV,
1987. The 40th mee(mg il oo 0
AGM in Hobart.

will be

Ray Piesse

Japan and United Kingdom during 1988.
The deadlines for these applications are
1 September for UK. and 1 October for
the_other countries.

Further information: International Ex-
changes Officer, Australian Academy of
Sclonce, G.P.0. Box 783, Canberra,

2

I.C.A. News

Although Neville Fletcher, who is the
Australian Representative on the Inter-
nation Gommission on' Acoustics, was
unable to attend the April meeting in
Rome he has advised of the following
decisions from that meeting:
 Arrangements for the 1989 Congress,
which is to be held in Belgrade, are
proceecing wll
* The 1352 Congress will b0 held in
Being, o
« Polessor " Myncke

{Boigium) has

o Professor Kuttruff (Germany) will re-
tre as Sectetary and his placo will bo
taken by Dr. Lord
NowileFlotchor has. pasn asked to

serve another three-year term on the

Commission.

Inter-Noise 88
Inter-Noise 88, the 17th Conference
on Noise Control Enqmesrlﬂﬂv ‘M\I be
held in Avignon, France, from 30
to September 1, 1988. The Ihema 45? the
Conference is The urces of Noise
and the Call for Papers gives the dead-
line for receipt of abstracts at October

3, 1
Topics to be included a
physical generation und radiation

mechanisms;

and analysis

Overseas Scholarships
Scholarships

during 1988. Thes
Australian citizens at least 25 years old
who have some knowledge of French
and include an allowance pus assist-
ance with air travel fares.

Further information: The Secratery,
Department of Education, French
grnment Scientic Fallgawshlps, 0. Box

A variety of scholarships aro avalablo
for_scientists resident in Australia to
assist with exchange visits to China,

Position Vacant

Noise Control Branch of

is'$32,400 to $35,967.
For further information contact
Pamela Gunn on (09) 327 8669.

hni
location, Adentifcation and model-

s«auenary sources;
moving s
Iechnlques "for noise reduction at

aclive novse and vibration
atten
codos, raguiaiions and fabel
Further iniormation: ‘Intor-Noise. 86,
BP 23, F 60302 Senlis Cedex, France.

Call for Papers

9th International Acoustic Emission

Symposi

Kobe, Japan

November 14-17, 1988

The purpose of the symposium is to

bring together all who have had a signi-

ficant involvement in applications, re-

search, development and standards f

acoustic. omiseion. Four da

devoted invited papers, ongma\
rs and technical

repnns Deadline for abstracts and Dl‘s»

I'uanelnaty application form

3

Further details; Pro impe

Naval Archit . racuty o
Pl iy Universiy. of Tokyo, 37
fongo-7, ~ Bunkyo-ku, TOKYO ' 113,
JAPAN.

Standards
Audiometry Instrumentation
AS 1591.1. Reference Zero f

bration of Pure Tone Audiometers is a
revision of AS 243, Part 2, 1970. It pre-
sents the | upler equiva-
fent to those speclied for the wide pand
eed for this data was

ure level for the TDH-49 earphone and

Arli'icial Ear

he major reason for the re
aS 1501 Part 5 Wide Band eiteial
Ear, is 1o align the recent Inter-
Rational Standara. 190 3891675/ Add. 1

quiremants for an articial ear covering
the frequency range 20 Hz to 10 kHz,
Which 4 tendad 1o be used In thg Cal:
bration of earphones fitied with an ear-
cap designed to press directly on the
pinna of the ear.

Insert Earphones Calibration

8 deals with an occluded-ear
simulator intended for the calibration of
insert earphones in the frequency range

s of open mould fitting or
similar device.
Hearing Aids

A new sel of Standards AS Wll.

reproducible ‘and,  consequently, they
are based on fixed 3
to " extent, arbitarily. The ro

he re
suts ob the methods specified

y deviate substantially from the per-
formance of the hearing id under prac-
tical conditions of

Effect of Intense Sounds

2
z

(A
— 1986) describes a
procedure for evaluating the potential
effect on hearing of noises which con-
sist of relatively intense sounds that
might be generated by punch
presses,jet arcraft, certain types of gun-
e, etc. The ‘procedur

weighted) from 80 to 1

s would expose the
to a peak A-weighted sound level above
120 dB.

WANTED TO BUY
Gen Rad Community Analyser
Model 1945
or
B &K Statistical Analyser
Model 4426

Details to:
Galob smitn

Foromo oW, 228
Frne: (043,56 4376

Vol. 15 No. 2 — 36
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NEWS . . .

research work at the Depariment of
Mechanical &

People

After 16 years of slogging it out as
the resident acoustical

for the Technical Mestings. Ken is look:
ing forward to meeting the members of
the Queensland Division.

Meredith Rogers, who has been an
active member of the A.A.S. and a mem-
ber of the N.SW. Divisional Commitioe,
has been elected (o the Council of the
£ AUSL This Is the first time.a fomala
has_been elected to_this Governing

since the organisation began 68

* *

Wilkinson Murray Consulting Pty. Ltd.

son s refoining the company as a con-
sultai

for only a_short time of leisurely
life in the A.C.T. following her resigna-
tion_from iversity, Marion
Burgess is now doing some part-time

o Toree. Acadomy. She.
Sovagh Laswith stodos Imling aCoUE.
Hi intensity ang the uso of the anscholc

m (s Acoustios Ausirala V 15, No.

Vipac Piy. Ltd. has won a $750,000
contract to_provide the acoustics and
noise coniral consulting and testing ser-
vices for the new Terminal 2 Building at
Singapore’s Ghangi Airport. It s the
only overseas company to be workins

square metres,
with a six-storey main tower flanked by
wo fourstorey buidings on eiter side.

New Members
« Admissions

We have pleasure in welcoming the
following who_have been admitted to
the grade of Subscriber while awaiting
grading by the Council Standing Com-
mittee on Members!
South Australia

Ir. iywood, Mr. N. Kroll.

Victoria

Mr. G. R. Campbell, Mr. F. E. Fleer.
* Graded

We welcome the following new mem-

bers whose gradings have now been
approve
Student
Queensland
Mr. D. W. Manners, Mr. R. J. Trud-

gian.

Subscriber
South Australi
hakes.

Now South Weles
Mr. J.S. Carigliano, Mrs. U. B. Mizia.

Queensland
Mr. D. J. Moore.

Victoria
Dr. C. G. Don, Mrs. J. C. Evans,
Mr. M. J. Sneil.

Western Australia

ns.

DBR Retirements

Paul Dubout and Bill Davern are both
taking early retirement from the CSIRO
Division of Building Research. Paul will
be the st to leave as His retirement is
effective from early July. We understand

first “post work” activity.

and Bill have both achieved

international reputations for their excel-

fent work in the Acoustics section at
R,

the Federal Council of the Society. We
wish them well i
hopo that they continle 1o paricipate
In Society activities.

« Computer Interface

Computers
© Weight: 280 grams

o Very economical

LIGHTWEIGHT AND IN THE PALM

CIRRUS RESEARCH LTD.
CRL 2.22
LEQ METER

e Acquisition Range 30 dB to 143 dB
e Linear, dBA and dBC weightings
e LEQ, SPL and SEL measurement modes

e Software available for BBC and IBM PC

MEASURING UP TO YOUR NEEDS

IDSON

bbin 3189 Ph (03) 555 7277 Telex:
9 o

17 foverma 1 oo

TY.

cod NEW 2067 P 10203

OF YOUR HAND

TD

AR3U74S DAVCOM FAX. (33 55 7958
so1

\

Inc

.y
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Editorial

Once again there has been a minor outbreak of
self-examination amongst technical journals. The two
big issues of the day are production costs and nature
of contents. Recently ANZAAS conducted a two-day
forum on the subject following a survey of more than
half Australia’s estimated 250 technical journals in the
natural and social sciences. In an article in the Sydney
Moming Herald (29 May 1967) reporter Bob Besle
comm hree-quarters of the surveyed journals
are fun at a loss‘ mainly by ‘dedicated amateurs’. Most
appoint editors for their specialist knowledge, not
managerial skills. Few carry advertising. Members of
learned societies, universities and taxpayers ek up
the tab. Total costs for the 140 journala n the survey
were more than $7 millio

Peter Judge of ANZAAS commerted:
people involved are doing so wi ng at a desk in
a_university, the CSIRO or some other body. That
represents a fairly whacking hidden subsidy, but it's
usually tacitly approved or actively encouraged.”

In the November 1986 issue of the Journal of the
Acoustical Sociely of America, the Editor-in-Chief,
Daniel Martin, discusses the associated question: 'Fol
Whom are ing?’ He quotes the former editor,
Brucs Lindsay, who wiote in 1966: “It must b recog-
nised that the science of acoustics is continually grow-
ing in number of fields of application and in sophistica-
tion of treatment. The articles in JASA have, therefore,
tended over the years to become more technical and
specialised and, hence, less readable b
group of those who turn to JASA for information and
guidance. All scientific periodicals are facing this
problem in increasing severity.”

Daniel Martin then comments: “The Editor believes
that we write primarily for our peers within our fields
of specialisation. For the purpose of increasing know-
ledge, this is laudable. However, especially in abstracts,
introductions and conclusions of papers, every offorl

o be made to reach that important group of
secondary readers, those who are unlikely to be familiar
with highly specialised terms and abbrevlaﬂans o10
paraphrasd Professor Watson (A 39),
“Try to explain it so others, less sopmsucmea n ynur
subject, can understand it The Society is blessed with
some suthors who can slready do this very well, and
olhers who could do so.

s 1964 editorial, ‘Applied Acoustics and the
Jouma\‘ “cditor Lindsay emphasised that in additon o
reports of fundamental research, the Journal is hospit-
able to papers presenting unique and interesting
examples of applications of well-khown principies, weh
written and accurate, _illustrated with appropriate
graphs, charts and photographs but with a minimum of
abstract mathematical analys:

I the case of Acoustics Australa, ours is a relatively
costly production but one that we consider to be
important, ot only for disseminating new knowiedge,
but in keeping members and subscribers informed of
current activities through reports and news items. Pro-

“Most of the

drought in the business world breaks and companies
feel free to advertise again. We grow weary of hearing

 voice on the other end of the telephone ntone: “Not
this time — w money for advertising this
financial year.” We can perhaps be forgiven for thinking
that many former advertisers and man;
the world of acoustics do not in fact really exist at all
Do businessss in Australia naively beliove tha they can
prosper by “word of mouth” techniques al

With regard o conten, writers are often exhorted to
pause before putting pen to paper and to meditate on
the nature of the audience they are preparing to
address. In writing for a professional scientific or engi-
neering journal one tends to visualise a highly critical,
sceptical audience of fellow workers or possibly an
image of a judge (for judge read referee) weighing the
contribution in a technical balance heavily biased
against the author. It is natural for an author to feel
cheated of his birthright if the sweat of his/her brow is
criticised or, horror of horrors, actually rejected, This
universal system is said to be necessary in order to
maintain standards, As the Australian Academy of
Science has put It piece of scientific research
work is complete ntl s bhe Boon writan up, scruti-
nised by referees, and published in a journal accessible
to the scienifc peors of the author, Only then has i
entered the continuing dialectic of science: it is subje
to_criticism, experimental ‘test and inerpretation in
terms of varlous theories.”

If the primary object of writing a technical paper is
to disseminate_knowledge, one wonders if a system
that encourages the use of abstruse technical
language, the elimination of redundancy and the use
of mathematics as an argumentative dovice is ot @
better training system for the bureaucracy than one

designed o Gatch the interest of fellow workers and
hopeuly to generate some kind of reaction other than

e perhaps consider abandoning referees for
techent amc\es other than those that clearly attempt
to make a dent in the boundaries of knowledge? In that
case, readability, interesting. prosentation fechniques
and well-designed illustrative material would be
the top of the list of criteria. Instead of a judge who
specialist in the author’s field, we would need approval
from an average reader, assuming, of course, that the
Standards _Association' or some other reputable
authority could define and maybe show us where to
find such an entity. Should our average reader be a
member whose primary interests are in a different
area of acoustics to that of the author or one who has
no specially interests at all (of whom thers are many
in our Soc

R tiorent fmes in the past we have asked for the
following types of article to be submitted: research,
review, tutorial or discussion. Maybe only the first type
needs to be submitted to a referee, the other types of
article_simply_being checked for intelligibility and
presentation. To_this list can be added short reports
on current activities ranging in length from one to four
pages printed, Thess are usually checked by one of the
editors who functions for the occasion as an average
reader. To date the majority of articles submitted have
been of the research type. The question asked by our
American cousins is just as relevant for us in consider-
ing the future direction we should take with Acoustics
Austral r Whom are We Writing?

Howard Pollard
Chief Editor

ADVERTISING RATES

Special s

11 cm by om (1 page) $175
Full ) black and white $360 ¥ page, black and white $150 Pase wldlh Scm high 20
ol e ot oo seto Y4 pase, sool colou $200 width, 11 om high 590
ull page, spot colour . Prepared in: $200 Dlacount ties avallble ot s con
Half page, black and white $235  Gotomn rate. (lor sman ads) one- secutive ads and for sustaining
Half page, spot colour . $285  third p. width, per cm
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National Noise Survey — 1986

Andrew Hede

David Meagher

David Watkins

Public Policy of Ci
Forests & Lands
240 Victoria Parade
East Melbourne Vic. 3002

Centre
8-12 Ridge Street
North Sydney NSW 2060
Australia

Authority of Victoria
240 Victoria Parade
East Melbourne Vic. 3002

ABSTRACT: A social survey was carried out in February 1986 to assess the extent of community noise disturbance
in Australia. A total of 2,332 people were interviewed in all federal electoral divisions. The results indicate that noise
is the most serious form of environmental pollution experienced by residents. The noises which have the greatest
impact on residential communities were found to be traffic and barking dogs. Twenty percent of Australian residents
experience at least moderate annoy because of each of these two noise sources. Overall, 40% of Australians
experience disturbance to listenii s or to sleep because of some form of noise pollution. The most

reported causes of annoyance rom indiical ‘motor vehicles in all states are hotted-up cars and motorbikes. The
survey confirmed that complaint data is a poor indicator of the community impact of noise. Also, reaction to noise
was found to decrease with age but to increase with education level. The present survey provides a baseline for

future monitoring of the effectiveness of national noise control strategies in Australia.

1. INTRODUCTION

Studies of community reaction (0 noise in Australia have

typically focused on either one particular type of noise or on

noise in a particular location, e.g., uwcraﬂ noise [1]; waffic noise
i il

elationship between the amount of noi
and the reaction cxpuneﬂced by & communiy. There have
been no studies aimed at assessing the extent of
resulting from the many different sources of noise pollunoﬂ
throughout Australia. The present study aimed to fil the need
for data on the overll impact of noise on tho gonersl popul-

jon. The survey is referred to as the National Noise Survey.
was fundod by the Australan Environment Coundi and oo
i

out on behalf of the Council's Environmental Noise Control
Committee.

2. METHOD

21 The Ouutlonnalre

The number of he survey was limited by financial

constraints. The quesnonnaua was based on those used in
previous noise surveys [1,3]. The items covered were:
neighbourhood problems concerned about and affected by
noises heard; disturbance to listening and sleep; noise
annoyance; complaints about noise; most bothersome noise;
‘motor vehicle noise; noise sensitivity.

2.2 Survey Procedures

The survey was conductad aspart of  market feseatch weekly
omnibus survey, which entails personal intervi
approximately 10 respondents aged 14 years and er in -ach
of the 110 federal electoral divisions in Australa. Interviews
were carried out over two successive weekends in February
1986. The total number of respondents was 2332 and the
sample breakdown by states was: NSW — 779; Vic. — 593;

Qid — 408; SA — 199; WA — 199; Tas
NT — 15.

3. RESULTS

3.1 Noise As A Neighbourhood Problem

T)m first two questions were designed to assess the relative
impact on residents of the four major types of environmental

pollu\mn Inlr, noise, water, waste). To ensmu an impartial

ese poliutants were set in the context of other

"nwhboumood problems"”’. Respondents we ero shown a list

of nine problems (presented in four different orderings) and

were asked which, if any, of the pmblemx:

— “are you, yourself, concerned abou
“are you, yourself, personally .llnmdby?”

~ 80; ACT — 59;

The results (Figure 1) show that noise disturbance is the most
serious neighbourhood problem experienced by residents.

1: Percentage of respondents concerned about
and affected by major types of pollution

Acoustics Australia
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Figure 2: Percentage affected by major types of
pollution in each stato

Significantly more people were concerned about and affected
by noise disturbance than by other pollutants. The rank order
of neighbourhood problems which respondents were either
concerned about or affected by is: (1) “noise disturbance”;
(2) “unpleasant odours, smoke or dust”; (3) “poor tasting
water”; and (4) “spilled garbage or litter”. (Note that these
‘were the terms used in the questionnaire and were chosen to
be equivalent in their negative connotations for residents.) It

must be pointed out that this study focused only on the impact

of the various forms of pollution on residents. Of course,

environmental pollution also has damrmmm] effects other mnn
on residents. In terms of these , noise may

less serious problem than other polhnams

TABLE 1
Profiles of reaction to different noises
on a range of indicators
figures are percentages based on total sample

REACTION

TYPEOFNOISE
Traffic
Barking dogs
Lawn mowers
Noisy neighbours
Trail bikes

v
Garbage collection
Neighbour's TV/music
Railway noise
Noisy parties
Burglar alarms
| Construction noise
Entertainment venue
Sporting venue
|Factorylshop noise
Ak conditoner

Scare g
Shnpplng centre
Other n«

9ot o

”Z;"%»«

3
8
9
4
4
9
4
5
3
2
1

1

1

S
[N IRy R CP R PFNF PRI}

N j——‘——nmuummw\nmu‘

1l mseanwooooou®

problem overall, there was some variation across states (see
Figure 2). Noise was the problem most often reported as

affecting residents in New South Wales (24%), Victoria (21%),
Queensland (22%) and Western Australia (22%), whereas poor
tasting water was the most commonly reported problem in
South Australia (32%) and Tasmania (11%). Unpleasant
‘odours, smoke or dust was the second most reported problem
in Victoria (17%) and Queensland (21%), but was of less
concern in Western Australia (7%).

Spilled garbage or litter was not rated highly in any state.
Other neighbourhood problems reported in the survey were:
not enough cycling tracks (21% concerned about, 10%
affected by), not enough footpaths (16%, 9%), lack of trees
(16%, 5%), not enough parks (14%, 5%) and ugly appearance
of area (12%, 4%).

32 Types Of Noise

A number of reaction indicators were used to assess the
relative disturbance caused by the different types of noise.
Respondents were shown a list of 18 noises (again, four
different orderings were used) and were asked to specify
which:

— “noises do you, yourself, hear when you're at home?”;

— “noises disturb you when you're istening to TV, radio or
music at home?”;

— “noises disturb your sleep at hom

“one noise would you most ke to gstmiuﬂ"

Also, respondents were given a 0-10 rating scale with the
“and’ g

and wer

ed to rate:

— “how_annoyed you are by (each noise heard) at your
home?".

Table 1 gives a profile of the impact of each type of noise in
terms of the percentage of respondents specifying the noise on
the various reaction indicators. The noises in Table 1 are listed
i rank order of their impact on residents (the primary indicator
is “most like to get rid of").
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3.3 Most Serious Noise Problems

The profiles in Table 1 indicate that the worst noise problems
in Australia sre uaffic and barking dogs. half the
population noises (45% “Heard" in both cases).
Aito, thosa notses. wero. equally kaly 1o cause moderato
annoyance with 21% of respondents giving ratings >4 in bmh
cases. This indicates that each of these noise sources at
moderataly annoys aver 3 millon Ausalians, Howaver, barking
dogs were more ikely to cause high annoyance (raing >8)
which was reported by 9% of respondents as compared with

6% for taffic noise.

Activity disturbance is regarded as an important indicator of
the community impact of noise. The two major disturban
were assessed in the survey, namely, disturbance to listening
activties, and sloep disturbance. Overal, 40% of respondents

E
3

of some form of noise, and 42% reported sleep disturbance.
Listening to TV, radio or music was i

50 (13% of respondents) and
Sleep disturbance was most ik

enced because of barking dogs (15%) or traffic noise (12%).
No other noise caused a high incidence of disturbances to
both lstening and sieeping, although aircraft and lawn mowers

cases) and garbage collection caused considerable sleep
disturbance (7%).

The extent of the activity disturbance caused by traffic noise
and barking dogs explains why these two noises stand out as
those which Australians regard as the worst noises. Almost
one third of respondents selected them as the ones they
would most like to get rid of (17% traffic; 16% barking dog
Table 2 lists the percentage in each state who nominated each
noise as the one they would most like to get rid of (only the
top 10 noises are shown). It can be seen that traffic noise and
barking dogs were by far the worst noises in all states. The
next worst noise in each state was: NSW [qlrblqe collection);
Vic. (lawn mowers); Qid (aircraft); SA (aircraft] WA (noisy
neighbours); Tas. (aircraft).
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TABLE 2
Percentage of respondents in each state electing noises

as the one they would most ike to getrid of (" = < 0.6%)
STATE [NSW Vic Qid SA WA Tas
15 18| 16 | 18 | 20 | 13
17 (14 13 |16 | 19 | 22
5 7| 6| 5| 3|6
5 (3| 6| 2| 4|2
5 |5 6| 6| 3|1
5 4l 7| 7] 2|09
6 |1| 2| 2| —| -
4 1313|321
s |3 2| 1] -
Noisy parties 2 |3| 2| 5|

3.4 Noise Complaints

The survey asked respondants whether they or any famiy
member had complained about noise, and to speci
noise(s) and who they complained to. The
complaint was very low and bore little relationshi

other indicators of noise reaction. The only noises complained
about by more than 0.5% of respondents were: barking dogs
{4%); noisy parties (3%); traffic, noisy neighbours, neighbour’s
TVimusic (2% each); trail bikes, garbage collection, burglar
alarms, entertainment venue noise (1% each). It is notable that
lawn mowers, aircraft and railway noise are rarely complained
about even though the other indicators of reaction clearly show
that they cause considerable disturbance to residential
communities (see Table 1).

Respondents indicated that when they do complain, most
complaints are made to the police (27%), the local council
(21%) or to a neighbour (21%). Complaints about barking dogs
are mostly directed to either a neighbour (30%) or to the local
council (29%), whereas most complaints about noisy parties
are made to the police (70%), and about traffic to the local
council (62%).

3.5 Motor Vehicle Noise
Hmpcndams ‘were also asked to indicate which, if any, of a list

f noises from motor vehicles:

— “are you, yourself, annoyed by when you are at home?”
The results summarised in Table 3, indicate that the most
‘common causes of annoyance to residents in all states are
hotted-up cars (30% annoyed) and motorbikes (24% annoyed).
Other frequently reported causes of annoyance were squealing

TABLE 3
Percentage reporting annoyance from motor vehicle
noises in each state (*—" = < 0.5%)

STATE | Total NSW Vic Qid SA WA Tas
NOISE

Hotted-up cars 30 [31 [31] 27] 31 |32 [26
Motorbikes 28 (25 |24| 2426 |19 |12
Squealing brakes 19 (18 |22 11| 25| 20 [12
Heavy trucks 17 (19 (16| 17 | 11|17 |9
General tra 14 114 |16 13|13 | 11 (11
Car homs 9| 9 (10 6| 9| 9|5
Buses 3| a2 4| 1|1 |-
Delivery vans 232 2| 1|1 |-
Other noise 2| 2|2 2| -| 3|2

36 Sensltlvlty To Noise
Noise ivity is known to be an important determinant of
noiss rescion. Respondents were asked how noise sensitive
they were compared with other people. Overall, 10% rated
themselves more sens said they were less sensitive
and the majority (66%) considered themselves to be the same
other people. uc those rating themselves more sensitive,
25% 1 reported having made a noise complaint, in contast to
nnly 11% Complainants out of thase who sad they werg

3.7 Demographic Factors
Community reaction was assessed in terms of the respondent’s
age, occupation, income, and education level. The only
variables to show consistent effects on the various indicators
of reaction were age and education level. There is a general
tendency for noise mmmn to decrease with increasing age,
but to increase wi r education levels. These effects
(which o illustrated in rgum 3A and 3B for overall noise
reaction and for annoyance from the major two problems,
uavrc nmu and barking dogs), occurred for virtually every
every noise. Interestingly, a similar trend was
ovidont for ‘complaints.

4. DISCUSSION
The present survey has shown that noise is the most serious
pollution problem affecting residential communities in Australia.
In a comparable US study, noise was found to be as significant
an environmental problem as air and water pollution (4.
Respondents in the present study appeared able to distinguish
etween the two reactions, “concerned about” and “affected
by”. The greater level of “concem’ presumably reflects the
'm that people will respond to socio-politcal aspects of
wironmental problems which don't “affect” them personally.
This lso Highights the necd for investigators to be Goar abot
the type of reaction they are assessing; where community
annoyance and the impact on residents is under investigation,
the reaction “concered" is not the appropriate measure.

]
|

o
T
£

A 4
Lo R4 DiSTRS THATIC wedr 0 keCT
ity

Figure 3A: Effect of age on noiss reaction
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Figure 38: Effect of education on noise reaction
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The present results point to traffic noise as the number one
prioiity in environmental noise control in Australia. The results
indicate that more than three milion residents experience at
least moderate annoyance from traffic noise, and about two

increasing (5. This increase cannot be halted unless a high
priority s given to controlling traffic noise on a national basis.

‘The other priority in noise control is in the area of domestic
rlae, Thoe of thetop four ncse poblems ol n i caogory.
namely, barking dogs, and noisy ne'thbours
Another two, nnlghbﬂurl Tiradiolmusic and
Tated high in impact on residents (see Table 1) Respons:
ibility for control of such noise in Australia generally rests with
local councils and the police. However, a national educational
campaign which fosters an attitude of consideration for
neighbours would increase the effectiveness of domestic noise
controls.

5. CONCLUSIONS
The main findings of the National Noise Survey can be
summarised as follows:

1 In terms of impact on residents, noise is the most serious
type of environmental pollution.

2 Forty percent of Australian residents experience disturbance
to listening activities or to sleep because of some form of
noise pollution.

3 The

The present survey provides for the first time, a national
perspective on the environmental noise problem in Australia,
The results should be considered by regulatory authorities in
deciding their future pri
shoul
with the present baseline data to assess changes in the

community impact of noise and to monitor the effectiveness of
national noise control strategies.

NOTE

This study was conducted while all three aumon were at the
Environment Protection Authority of Victoria, The views
expressed in this paper are those of the authors and do not
necessarily represent those of the Australian Environment
Council or the Environment Protection Authority. An earlier
version of this paper was presented at the Annual Conference
of the Australian Acoustical Society, Toowoomba, October
1986.

(Received 17 March 1987)
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Laboratory Rating of Steady-Flow Noise of
Appliances Used in Water Supply Systems

Paul Dubout

Division of Building Research
CSIRO

Highett, Victoria

ABSTRACT: To assess the draft ISO Standard 3822 on behalf of SAA, ten different draw-off devices were rated in
terms of appliance sound leve, Ly, in dBIA). A 95% confidence interval of + 1.7 dBIA) in L,, was achieved using
normal techniques. Disadvantages noted were the tedium of exploring the noise characteristics of appliances as a
function of water pressure and appliance throttle setting, and the cost and noise-vuinerability of the reverberation

‘room required in this method.

To eliminate the reverberation room, the microphone within it, and the test wall which radiates into it, two alterna-
tives were tried — accelerometers mounted directly on the test pipe, and hydrophones inserted directly into it. Both
alternative methods provided similar precision to the 1SO method accelerometers improved the signal-to-noise ratio
by 15 dBIA), hydrophones by 30 dBIA). The accelerometer method was found to correlate satisfactorily with the
present ISO method; work by Fuchs in 1983 has shown that the hydrophone method also correlates well.

Keywords: Plumbing, noise, measurement.

1. INTRODUCTION
NOISI gurmmd by building services is a problem for many
ing occupiers. For example, some 12% of enquiries
recoived e CO0 Diveiomof Building Research (DBR) in a
5-year period, from persons wishing to alleviate a noise nuisance
in their homes, were attributable to plumbing, heating, cooling
or vcnn‘!aﬁng Soplances n the encuker’s, or a nelghbour's,
d lantyne and Dubout, 1975]. Muti-family
dwellings, hm-ls ‘motels and hospitals are especially

Audible sound due to steady flow in a water supply system
is nearly all generated in the control valves and draw-off taps,
where relatively large water velocities are induced locally by
throtling. Rapid fuctuaions around the mean prossure occur

in these zones, e.g. as large as 0.5 kPa r.m.s. amplitude of
ﬂumuanoﬂ, superimposed on the steady mean pressure of say
300 kPa in the pipes. The fluctuations are random in nature.
Al frequencies up to several thousand hertz (Hz) are present
simultaneously in a continuously distributed spectrum.

There i
from propagating as waterborne sound waves, both upstream
and downstream from the point of origin. In addition, dilatational
and flexural waves are induced to travel in the solid pipe walls,
but the waterborne pressure waves are the major transmitter
of sound energy to remote parts of the system. Since the pipe
walls do receive some vibrational velocity, normal to the pipe
axis, they are capable of radiating audible sound into the
surounding  air, but only weakly due to their small area.
Radiation is greatly increased if the pipe vibrations can couple
through firm fixings to a wall of large area.

The noise generated by the much slower flow in other parts
of the system — the pipes, bends and elbows — is usually
negligible compared to the noise from the constrictions in the
controlling appliances.

i3

2. THE ISO MEASUREMENT STANDARD

A draft German national Standard appeared in 1971 for the
fist pant of o laborsory mathod of ating the noisiness of
appliances, and the International Organisation for Standardisa-
tion (1SO) based a dr Somovnar modited orna.
tional Standard was ultimately published, and has since been
further amended (ISO, 1983). Secqnd, third and fourth parts
have been added, specifying mounting and operating conditions
for particular appliances (IS0, 1984],

Figure 1 illustrates the essentials of the ISO method. Water
of measured steady flow rate Q (Lis) and pressure P (kPa) flows
through a specified test pipe, then either through the appliance
undar test, or  spacified rfernce hyckulc ise souce, to
discharge to atmosphere. The ipe i fixed in a specified
manner 108 spocid masonry o concets wal

P —
PIPE & FITTINGS. —

Figure 1: Essentials of the ISO method
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The airborne sound power radiated off the far side of the wall
creates a steady reverberant sound field in a room with
reverberation time of specified frequency characteristic. The
room sound pressure is space-averaged by one movable, or

several fixed, microphones; and its level L, is determined in
decibels for each of six octave bands of Sound frequency,
centred at 125, 250, 500, 1000, 2000 and 4000 Hz, denoted by
n = 1ton = 6 respectively.

Figure 1 also shows an accelerometer and a hydrophone.
The use of these alterative transducers will be described later.

The appliance is tested at a number of standard values of
pressure P, viz. 100, 200, 300, 400, 500 kPa, and, if applicable,

@mple,
for a draw-off tap: the fully open setting, the setting resulting
ina flow of 0.25 L/s at the prevailing value of P, and the setting
resulting in maximurn appliance sound level.

The particular test rig is calibrated by performing a measure-
ment on a copy of the ISO reference hydraulic noise source
with the pressure set to P = 300 kPa. The 6 measured octave
band sound pressure levels L, for the appliance are normalised
by adding the 6 differences (in dB) by which a specified set of
6 reference band levels Lsay for the reference noise source,
exceeds the set of 6 band levels Ls, actually measured for it.
Each normalised band level for the appliance (for a particular
combination of P and throttle setting T) is called an appliance
sound pressure level, octave band, and denoted by Lypg. Thus

Ls) dB.

fthe 6 Ly values are each weighted by adding the appropriate
weighting k(A), dB (from the standard A-weighting curve,
derived originally from the relative loudness of different sound
frequencies to the human ear), then summed energy-wise, a
singlo rurmbor Awwoighted SpFlance sound. level Lyp can be
derived for the appliance, i.e.

Lapn = Lo + (Lsn —

s
Lyp = 10log T 10epn + kA0 gB(A)

pecified set of 6 reference octave band levels Lsp
ioned above is 35, 39, 42, 42, 37 and 25 dB. It was
originally derived from field studies in typical apartment
buidings in Geeuany. Thao, the same design of rforsnce
talled in place of a tap in a kitchen o bathroom, was,
ap 300 KPa, found to produce a sound level of about

dB(A) in rooms of flats one floor above or below, with
™ spectral distribution indicated.

Figure 2: Reference noise source and test appliance on DBR test rig

3. EVALUATION OF THE ISO STANDARD
AT DBR

Prior to the voting by nations on the draft ISO Standard, DBR
undertook an evaluation of the ISO method, on behalf of the
Standards Association of Australia (SAA). For the purpose, a
25 mm-bore test pipe was clamped to 8 125 mm thick light-
weight concrete wall slab set in the aperture between a pair of
200 m* transmission- ing rooms. The reverberation
time in the receiving room was adjusted to be constant at
25 + 025s.

Figure 2 shows the 25 mm steel test pipe coming in from
the left, from the test wall, and arriving at a T-junction. The
left branch, partly hidden, sweeps upwards through a low-
rcse onoffvelve shawn i he apen peston, bt 150 mm
above this is a standard reference noise source, made at DBR
10190 spociications, fallowsd mmociatoy by a 160° swaep
bend and a short 12 mm plastics tail pipe discharging into the
stem of an open waste funnel. The right branch symmetrically
sweeps up though an on/off valve (shown closed) and leads
to the test appliance, in this case a single cold tap, arranged to
discharge freely into the waste funnel. The funnel was damped
and lined with foam plastic. The take-off point and needle valve
below the T-junction lead to the pressure gauge on the right.

Figure 3 shows a closer view of the top of the RH branch,
with a hotand-cold basin set mounted for testing of its RH
(cold) control tap, its LH tap being closed. In addition to these
two appliances, a bath set, a shower set, a brass garden tap,

and two WC cisterns hld ‘their noise emission characteristics
thoroughly explored. Two graphical examples of resuits are
jven.

Figure 3: Hot-and-cold basin set mounted for test of ts cold tap only

igure 4, for the cold tap of a shower set, shows the family
of § curves (one for each constant test pressure P) of Ly, dBIA)
versus T%, the percent throttle setting of the tap. A throttle
setting was quantified by the percentage T of fully-open-fiow,
that would occur at that setting for P KPa. This tap
was probably the “best behaved" appliance we tested. Its
curves did not intersect, they were relatively smooth, they were
stable and repeatable whether the test sequence was obtained
by increasing or decreasing T, and, for each pressure, maximum
Lyp occurred at maximurn T.

Vol. 15 No. 2 — 44
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APPLIANCE SOUNDLEVEL |

APPLIANCE SOUND LEVEL (¢B(A))
=

i [
THROTILE SETTING (PERCENT)

Figure 4: Curves of Ly, versus T for 5 values of P.
wer sot, cold tap

For contrast, Figure 5 shows the complicated curves for the
cold tap of the basin set. Except for P = 100 kPa, maximum
Lap occurred for T less than 100%, and the curves were very
imegular. For P = 200 kPa, bctwm values of T = 30% and

, the noise curve for a decreasing sequence of T could be
significantly different from that Toran mcmsmg ‘sequence. The
whi

appropriate to the decreasing branch.

Apart from this one instance of instability, the irregular
curves for this appliance were elsewhere quite stable and
repasabie, Nota ko that o sach of the four Hihest P vaues
the maxima of all very similar in level, but generally a
fow GBIA) lowor than for the wellbohaved” shower 1. at
these pressures.

From the experience gained in using the ISO method to
measure the noise emission from 10 different draw-off taps in
the 7 appliances mentioned, we evaluated the method as

e 3

(a) Due to the very low ambient sound level enjoyed at our
laboratory site, resulting in only 20 to 23 dB(A) background
noise level in our receiving room, we were able to explore the
top 30 dB or so of the noise characteristics of these typical
appliances. It would be costly to provide the same immunity
from interference if the rig were to be set up in a general
hydraulic and mechanical testing laboratory.

1) Adjusing the reverberation tme of 'the receiving room

£ be Indepondent of requency wihi css tleranea i 2
tlmammummg process sequent to our work, these
requirements were relaxed canmdlmblv byISO)

(S By space-veraging with o microphons otiting on 1.4 m
radius, and for an averaging time of 160 s per measurement,
we found.our 85% confidenc inerval for repeiion of Lup
veluse to b Insde 2 dBIAL, i includesvaiton in menel

esetting of throttle position and the pressure regulator, and in
veadlng flickering flow and pressure meters. By comparison

the precision achieved in other building acou
Tmaasurements in the laboratory, this is an scceptable fesult
Tm apparatus and procedure would be suitable for reuurch

urposes as well as for routine rating of appliances, e.g.
Gevalopment of hydiaulc noise attemustors and ant-vibradon-
coupling mountings.

(d) Appliances can have complicated characteristics of Lap
as a function of P and T, and many measurements may be
needed to determine them. Resetting of P and T for each
measurement point s a tedious manual process, not very easy
to automat

E

3 & ® )
THROTILE SETTING (PER CENT)

Figure 5: Curves of Ly, versus T for 5 values of P.
Basin set, cold tap

4. TRIALS OF ALTERNATIVE TRANSDUCERS
— Accelerometers and Hydrophones
te the need for a specially adjusted
with its vulnerability to interfering ambient
sound, we soldered on 6 randomly distributed bosses along
the outside of the test pipe, providing small flat surfaces for
mounting accelerometers to measure the vibrational velocity
of the pipe in a direction normal to the test wall. A passive
electrical circuit between accelerometer and level meter
performed one stage of integration, to provide a signal voltage
proportionl o the nstantancaus velocty of he pipe wal. Wo
fso iaarted 6 ranomdy clsikaied sockats throuch e
mof tho pipe wall, into nsitive. pressure
vansducer (acting 25 2. hycrophone) could be. screwed,
prosenting s 11 mm diaphragm approximatel tangentall to
the inside surface of the pipe wi
Our first comparative expemnenls were done on the garden
tap. The results, (m P =300kPaand T = 100%, are ilustrated
in Figure 6. Each point on each of the three Lag, curves is the
mean of 60 mensuvemenu, each involving about 20 seconds
of time-averaging of level, and comprised of 10 repetitions at
each of  difarent posiionsfor the ransducer concerned. The
A-weighted integral values, Lyp, for each curve are also
dicated.

5

@)

g

£ )

8

Y

Em —0— HYOROS310B(A)

0

% T #  ® s W mwm  wo
OCTAVE BANDCENTRE FREQUENCY ()

Figure

y i and Ly, .
methods — micro, accel, and hydro — for a garden tap at
P'= 300kPa, T = 100%.
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he agreement between the accelerometer method and the
mlcmphnne (IS0) method was excellent at every individual
frequency, and for the overall Ly, value. The hydrophone
method showed two statistically significant departures from
the microphone method, viz 6.3 dB at 500 Hz, and +3.2 dB
211000 Ha The sssoceted Ly, wes any 2. dBIAI igher the
for the microphone. This was also a statistically
difference, but it did not rule out the possibilty of a umhcmfv
correlation between the two methods for determining Lyp, 0ve
other values of P and T. However, the strong syste
discrepancy in spectral shape at the one P,T point investigated
‘was rather discouraging. We had only one pressure transducer,
2nd moving it from socket to socket was very tedious 50 we

As might be expected, by sensing the sound energy closest to
the source, the hydrophone method enjoyed the greatest
immurity to background noise, 60 dBIA), compared vith 45
dBIA) for and 30 dB(A)

We did a further series of comparisons of umuhanmm
measurements by lhB microphone and ma accelerometer
‘methods, using the single cold tap at 41 different (P,T) points,
with up 10 5 repetitons at some points, giing @ o o

involved 160 s of level-averaging on an 8.8 m orbital path; the
accelarometar messurements wro aloted 32 5 fo each of 5
different accelerometer positior

‘ngein, 28 for the gardon tap, at high T settings we found
good agreement between the accelerometer and microphone
L, ratings. At medium and low T setiings however, some
imegular discrepancies of spectium shape occurred, similar in
magnitude to that illustrated for the hydrophone method in
for the overall appliance levels Lyp, the.
mean of the difference Lyp (accel) — Lyp (micro) over the 41
poins was only -04 dBiA) with standard devaion only
16 dBIA). T g, however, because the
deviations were not purely random. There was & small but
significant systematic dependence on both T and P. For
example the mean differences within P groups were 100 kPa,

~1.9;200 kPa, —0.9; 300 kPa, 0.4; and 400 kP, 1.0 dB(A).

From data on repeated measurements on the 300 kPa
contour, with the amounts of space and time averaging
indicated above, we were able to estimate and compare the
95% confidence intervals for repetition of results, by the
three methods. As regards Ly, in dBIA), these intervals were
microphone, +1.7; accelerometer, +15; and hydrophone
+0.7. The first two estimates are averaged over 11 different
T setings, 5 repetitions at each; the last concemed 10
repettons,fo T = 100% only, and thus did rt ncude any
variation due to uncertainties of resetting T, as the other

id.

5. CONCLUSION

alternative measuring systems investi intended
1@ aiminats the nea fora costy and omannaable rovat:
eration room in the microphone method, the on-pipe acceler-
‘ometer method was found to have about 15 dB more immunity
to interfering noise, essentially the same precision (repeat-
abilty, and ver a ful (1) range for one appliance, a c1oss
correlation with the existing ISO microphone method.

This correlation was perhaps not close enough to warrant
subsitaton of scoskerometers lor mirophones, # contirity
h past measurements by the microphone method w

cunsrdewd hiy deskabe.
drophone method was investigated for only
( int for one appliance. It had 30 dB better noise
|mmunnv fhan the mictophone méthod, and posibly superor
preci foresee close correlation for Ly, (hydro)
and Ly, (micro), because of the systematic spectral diference
0f Lypy values. As we found later for the accelerometer mathnd
spectral discrepancies of this magnitude do not necessa
lead to unacceptable differences of overall A-weighted L:s

reported excellent correlation between the hydrophone and
microphone methods using only one hydrophone position in
the test pipe, for two pressures (300 and 500 kPa) and seven
different appliances (presumably the Ly;-max point for each of
them). Fuchs also reported about 60 B signal-to-noise ratio for
the method. He has foreshadowed moves to supplant the ISO
{and DIN) methods with the hydrophone method.

With some of the disadvantages of the present ISO measure-
ment method thus removed, its implementation in Australia
and New Zealand would be eased. The need for it would not
jever, unless standards o goverment
regulations were to be laid down concerning um
permissible Ly, values for appliances in various bu!ldlng
situations, rmany and France. Further research would

needed to enable recommendation of such limiting Ly
values; to determine a fair way to characterise a given
appliance by a single Lyp (or related) rating number; and

perhaps to detrmina o Giferent sat of Lo values better
suted o locel condilora, fo sxample the comemon use
127 m pipe running to draw-off appliances, and

orer
the octurrence of tmbat raming, i Assralon buildings.
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An Acoustic Radar for Atmospheric Studies

lan Bourne

Physics Department
University College, University of New South Wales
Australian Defence Force Academy

ACT 2600, Australia

An Acoustic Radar has been developed by a research
group in the Physics Department of the University
College at the Australian Defence Force Academy,
Canberra. The Radar is used to investigate motion and
turbulence in the lowest few thousand feet of the
atmosphere by measuring the characteristics of sound
waves, which are weakly backscattered by irregularities
in the atmospheric acoustic refractive index. The
principle of the technique was initially developed in
1968 by the late Lindsay McAllister (at the Weapons
Research Establishment, South Australia) and the
technique has been developed at a number of inter-
national centres.

The principle of operaion of the radar i as follows:
a powerful pulse of sound is transmitied into_the
atmosphere_using a transducer at the focus of a ara:

the reception of background noise. The antenna is also
used to receive the backscattered signals whereupon
they are ampliied and spectrally analysed o that the
amplitude, doppler shift and spectral width of the
echoes can be determined. The doppler shift (i.e., the
difference between the transmitted and received  fre-
quencies) results from the radial motion of the air's
motion. If three antennae are employed, one vertical

and direction to be deter: ectral broaden-
ing i a measure of tha magniiude of the small scale
turbulence. Time series of samples enable three other
important_parameters to be determined, namely, the
depth of the night-time radiation inversion, the depth
of the atmosphere which is well mixed in the daytime
and the 8iz6 of the Targest turbulont eddies. Consider-
able data processing is required; the electronics unit
uses four specially designed microprocessors and
1BM XT personal computers are used to log the data.

The figure shows three antennae at a field site near
. The electronics are located in a

wnue itis dl"vcull to eludy the atmosphere at heights
above a few hundred feet, there is considerable
nterest in this region a nd the radar has found many
practical appl:ca(lons some of which are listed below:

1. Monitoring atmospheric conditions conducive to the
anomalous propagation of high frequency radio

»

. Monitoring wind shear near airports.

3. Monitoring _condtions _as
ite.

the Space Shuttle
approaches its landing s

>

Monitoring conditions when very large balloons are
being launched

5. Monitoring conditions at nuclear power stations.

o

Monitoring conditions near large industrial works
s0 that the plant operation can be adljuued to mini-
mise the impact of any airborne pollutants on the
environment.

7. Studying sites proposed for industrial development
to_determine their capacity to dissipate airborne
pollutants.

8 Assessment of sites proposed for_astronomical
telescopes and wind-powered generat

Acoustic radar gntenna

The Acoustic Remote Sensing Project at the
Academy ‘involves many aspects, ncluding meteor
ology, the physics of turbulen heric disper-
Sion modalling, analogue and digital lectranics design,
data management and substantial field wi
of acoustics in the atmosphere will play
in a Joint Conference of the Remote Sensing of the
Atmosphere and Oceans that will be held at the
Academy in February 1988, On this occasion the nfer-
national Society for Acoustic Remote Sensing has
joined with CSIRO's’ Department of Atmospheric

esearch to bring together a wide range of scientists
interested in various methods of remotely sensing the
properties of the atmosphere and oceans. Any enquiries
regarding the conference or the acoustic radar system
should be addressed to Dr. lan Bourne, Physics Depart-
ment,_University College, Australian Defence-Force
Academy, Campbell, ACT

3 major rolo

>

Acoustics Austr

Vol. 15 No. 2 — 47



RICHARD HEGGIE ASSOCIATES PTY LTD

Consulting Positions Available

Our company offers consulting services in architec-
tural and environmental acouslics, vibration, explosives
and blasting control,structural dynamics, firte element
and modal analysis, technical design and computing
technology, and is actively engaged in both sponsored
and in-house research and development programmes

in these areas.

We have available some of the most advanced
measurement and analysis instrumentation and com-
puting facilities allowing us to maintain a high standard
of lechnical excallence and eficiency of service to our
clien

Al positions are located at our new offices and
laboratory in Macquarie Park at North Ryde. These
premises. are well-appointed and provide ' pleasant
and technically stimulating working environment. The
conditions of employment and our company policies
are responsive to the porsonal and professional aspira-
tions of the employ

Applicants 1or the positions should be experienced
and have suitable academic qualifications in engineer-
ing, architecture or science.

Architectural Services Manager

This is a senior technical management position. It
requires extensive experience in all aspects of acousti-
cal design for major architectural projects, and the
ability to guide the work of other project engineers.
The successful applicant would have authority com-
mensurate with high degree of responsibility
associated with the position, and would play a major
Toll in directing the futare of the company in this fiold
of activity.

Mr. R. S. Heggie (Personal)
Richard Heggie Associates Ply. Ltd,
303 Pacific Highway (P.O. Box 303)
Lindfield, N.S.W. 2070

CONSULTING ENGINEERS

Mining Services Engineer

At least five years' work experience in or dealing
with the mining, quarrying or construction industries.
The position involves surveys of noise, vibration and
the effects of blasting, evaluation of damage in struc-
tures due to blasting, liaison with regulating authorities,
preparation of noiss. and vibration impact reports,

design of rock blasting procedures and noise and
vibration_control measures. If necessary, training in
some of these areas will be provided. A demonstrated
ability to write clear and concise reports is essential.

Architectural Services Engineer

Strong theoretical training in architectural acoustics,
with at least three years’ experience in the acoustical
design of special purpose buildings and their mechani-
cal services, preferably including the design, specifica-
tion and testing of audio and communicaions systems.

Industrial Services Engineer
At least three years' experience in the evaluation
and control of noise and vibration in industry, trans-
portaion systems. mmercial developments.
ty with legislation and standards, strong noise
o \rdion cogior design skills, ability to write
reports, and a good knowledge of commercially avail-
able products and services are sought.

Applications

Applications must be in writing. Envelopes should be
marked “Personal” to the attention of Richard Heggie
to ensure strict confidentiality.

Phone: (02) 467 1900

Sound Advice for
National Tennis Centre

Due for completion in time for the January 1988
Australian Open Tennis Championships, the National
Tennis Centre in Melbourne will contain a centre court
stadium plus additional courts and associated facilities.

unique feature of the centre will be an enormous
retractable_roof, 100 metres long, 30 metres wide and
9 metres high, operated by electric motors and sophis-
ticated electronic control systems.

Being a world first, one of the unknowns about the
relractable roof was ifs acousical performance. Would
bounce of a ball cause confusing reverberations
Inaida e tonnis centre? Would public, address
amouncements be_ absorbed ‘and_ Iost? Acoustical
experts at the CSIRO Bision of Buding
e akad ty 1k moasuromonts and find 1o anewbrs
to these questions before final erection of the massive
roofing structure.

The 600 m* reverberation room 2 the Dwman was
chosen as the most suitable fac ralia for
measuring the sound absorption coefliciants and sound
transmission loss of the roofing system.

A mock-up was constructed comprising the steel
deck, mineral fibre insulation, polythene film and the
18 min particleboard lining to be used in the final rool-

measurements of the sound absorp-
tion Cosfiicients and transmission 10ss. of the MOCk-p
were made over a period of less than 24 hours, due to
the sophisticated measuring techniques used by the
Division.

Results from the tests were favourable, with the roof-
ing system performing subsmnually better than antici-
ated. The Division was able to report to Chadwick
Industries, the roofing contractor, and Givil and Civic,
the Project Managers for the National Tennis Centre
Trust, that the roofing system meets the specified
acoustical requirements adequately.

1

From Rebuild, April 1987
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Music Technology

Daniel Fournier

Lecturer, Music Technology Division,
Queensiand Conservatorium of Music
George Street, Brisbane

THE MUSIC TECHNOLOGY COURSE
The Diploma of Music (Music Technology) course
is, according to the world-wide Directory of Educa-
tional Programs published by the Audio Engineer-
ing Society of New York, the only tertiary level
training course in the Southern Hemisphere baing
offered to students wishing to become qualified

lusic Technologists.

THE OBJECTIVES
Graduates from the course will have the musical
and technological knowledge and skills required
for successful recording, transmission and repro-
duction of any type of audio programme. They will
have the ability to recognize, understand and make
use of contemporary technological advances in the
audio field and will have an understanding of the
relationship between the artistic and the technical
aspects of professional music production.

THE AREAS OF STUDY
The course is divided into two major areas. Firstly,
an understanding of the technology involved and
secondly an understanding of music. Aside from
attending lectures on_the theorelical aspects of
Acoustics, Computer Science, Electronics, Mathe-
matics, Music Technology and Physics, the
students spend a major portion of their time (rang-
ing from 130 hours in their first year to 260 hours
in their third year) in hands-on experience in our
recording complex. They also banefit from indi-
vidual tuition, group projects, music_technology
workshops, concert recording classes and work
experience programmes. To develop their musical
skills and understanding, they study an instrument,
the History of Music, the Materials of Music (i.e.,
the Writing Techniques of Music) and atiend
Musicianship classes.
The course aims to train students to ba responsible
for the successful operation (on tape, film and/or
disc), transmission (via radio, television and/or
sound reinforcement) and reproduction (through
loudspeakers and/or headphones) of any type of
audio programme, in a field demanding a combi-
nation of musical and technological knowledge
and skills. The students must therefore become
familiar with the problems of musical interpreta-
tion as they need to realize the intention of both
composers and performers in artistic terms and
audio quality,

THE RECORDING COMPLEX

At the Queensland Conservatorium of Music, the
recording complex was opened in 1974 and was
equipped with 26/16-channel mixing console, a
16-track analogue tape recorder, a 2-track stereo-
phonic mastering tape recorder as well as a wide
range of outboard signal-processing equipment.
The recording studio itself comprised a control
room, a control room annexe and a recording
room. In 1984, | re-organized the recording com-
plex ‘and designed a maintenance room an
“live" room permitting recording from the Audi-
torium (large enough to seat 400 and to stage full
opera productions). In 1987, a further two rooms
were allocated to the Music Technology School:
lecture room with stereophonic audio-visual facili-
ties and a computer room which accommodates a
Fairlight C.M.1. Series 3.

The recording complex is able to produce records
on the MUSICON 'label. In 1981, a record was
made of Miss Gillian Weir playing the Conserva-
torium'’s Barcque»sl{la plgg organ. In 1982,
record was made of the Conservatorium Singers
orior to their international tour. In 1983, Mr. Paul
Terracini, the Conservatorium’s trumpet lecturer,
produced a record, and in 1984 Mr. Stephen
Savage, senior lecture in piano, made a recording
of Sir Michael Tippett's Sonatas to celebrate his
visit to the Conservatorium.

THE EMPLOYMENT

Graduates from the Music Technology course may
be employed as Audio Engineers in the areas of
music recording, film and video production, radio
and television broadcast, and sound reinforcement,
working r under specific instruction from a
Music Producer who has artistic control over the
project or unsupervised, ?loducing a specified
result from given raw materials.

The first students to graduate from the Music Tech-
nology course did so in 1985 and last year a
further four students graduated. They are all
employed in the audio and entertainment industries
as follows: audio engineers at ‘Audio
(Brisbane), Burbank Productions (Brisbane) and
Platinum Australia (Melbourne); an audio operator

bane); broadcast officers at
casting Corporation (Adelaide and Brisbane); a
keyboard demonstrator at Palings (Brisbane): a
managing director at Winckel Music (Brisbane); a
music producer at Studio 21 Rock City (Sydne}):
and a music consultant at Fairlight Instruments
(Sydney).

Noise poliution control in
New South Wales

The last 10 years have seen impar_‘ﬂnl_deve\upg\enls

in the control of environmental noise in New Soutl
les.

The Noise Control Act, which was enacted in 1975,
gave the State Pollution Control Commission the task
of developing and implementing strategies to control
noise from transport, industrial, commercial, recrea-
tional and domestic sources. Because of the local
nature of many environmental noise problems, some
responsibilities were delegated in the legislation to
local councils and other State authorities. Local coun-

cils_are best equipped to resolve domestic noise
problems, for example, and the Maritime Services
Board deals with noise on waterways

Traffic noise was one of the first noise problems
addressed by the Commission, and the result was the
introduction of a regulation to control the use of very
noisy cars, trucks and motor bikes. Though they are an
i eans of noise reduction, noise emiss

measures being promoted include better house design,
the use of noise barriers and planning and develop-
ment controls.

(Continued p. 50)
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(Continued from p. 49)

Aircratt noise continues to create significant disturb-
ance to about 80,000 people around Sydney airport.
Although the Commonwealth is responsible for airports
and aircraft movement controls, the Commission is
represented on a committee set up by the Department
of Aviation for the development and review of aircraft
noise controls, and has endorsed a policy on the siting
of dwellings near airports.

Significant progress has been made in controlling
noise from industry. Existing noisy industries and new
developments have been required to install noise
control measures and, as a result, noise levels in many
residential areas near factories have been dramatically
reduced. Because of the Commission’s efforts, approxi-
mately 2,500 industries now produce less noise.

The Commission has also introduced noise control
regulations to encourage the design of quieter commer-
cial and domestic machines. Residential areas are
becoming quieter and better places to live because of
these controls.

In many instances, neighbourhood noise problems

to noise problems before resorting to the full force of
the law. Other people use the Government's Com-
munity Justice Centres to resolve conflict; about 20 per
cent of the issues dealt with by these centres concern
neighbourhood noise.

The Commission published a complete guide to
environmental noise control called the Environmental
Noise Control Manual — the first of its type in Australi
The manual is a guide to policies and procedures for
controlling environmental noise, and is used as a refer-
ence guide by authorised officers, local government,
consultants, developers and Commission staff.

dBA4

4522211979

Example of product label showing how much noise various
Mobile air compressors, pneu-

u
for lawnmowers, chain saws, garbage compactors and some
‘construction equipment.

Extracted trom Environmental Bulletin 3,
NSW State Pollution Control

System Matching

Infinitely Variable,
Economical, Efficient.

‘System Matched:' attenuated air systems are
more efficient, more effective and more
economlljcal because you only pay for what
you

The variability of our Rectangular Attenuator
configuraticns is almost infinite so a very
special computer programme is used to
accurately align required performance to
delivered performance.No over- compensanons
Nno extra costs and optimum effici

If your next air delivery system isn t svstem
Matched' you've wasted time and money.

Some projects that have ‘System Matched performance:
2 Vie Raito Hotel: LaTrobe University Library : Vilage
Ciner lex: s NLS.W. intercontinental Hotel
State Bank Head OMCE (35 50) o jew Parliament

1. Boodail snomng complex 00 wiary Street
(205t): @ WA, SECW, ffice

(3055) M Hotel" + 5.4 ademie
Casin

(03) 763 5055 o N,
(078922222 » SA:
) 2727266 » Ta

0218197655
081 352 3904
5. 0021 23 1600
Taylor Richardson

Attenuulors W,
Nz
AuCKland 276 9128,

Austraha

BPEP 1696

DREhane Bobins « Kesuatc Enconues. e e
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Book Reviews

NOISE POLLUTION
A. Lara Saenz a
R.W.B. stephons (Editors)
John Wiley and Sons, Chichester,
1986, pp. 446. Australian Distribu-
tor Jacaranda Wiley, 104a Victoria
Road, G/Eldes'/”ls, NSW. 211
Price: A$17!

The Smer\hllc Committee_on_Prob-
lems of the Environment (SCOPE) was

the International Council
(ICSU) in 1969 in

tionally engaged in studies of the envir-
Pollution, Effects

exclusively with noise.
Lara Saenz and R.

Pie ton and Sutherland),
Acousnc Smelding (Magkavch. Seyene:
physics of Hearing (Zwicker), Aural
Reception (Shaw) and Hearing Mech-
anisms ana. mpaiment (Evans). The
five chapters in the second section in-
clude: Auditory After-effects of Nol
(Dixon * Ward), Non-Auditory _Effects
Gansen and Gros), interferonce with
ural Communication (Tarnoczy), Noise
Pollution at Night (Griefann). and Hear-

(Fuchs) and Judicial and Legal Aspects
(Aeci
i the. preface, J. B. Large states that

“the book is ' true reflection of our
current_knowledge and indicates how
much intellectual effort Is now at work
to overcome the problems of noise
poliution”. In general this is a true
statement as the material in each sec-

tion is_comprehensive, clearly pre-
sented and well referenced. It must
be realised that no one book can cover
uch a vast area — indeed many vol-
umes w needed. There aro
some limitations imposed by the par-

Environment
publication “Calculation of Road Tral
oise’” and in the chapter on the legal
cts The only roguiations referred o
are for Europe and the U.S.A
For a book covering such a wide

range of topics, a good index is essen-
tial and the ore provided enables the
reader to find the relevant soctions.
This subjectindex is supplementod with
an author index for the references in
each section.

In summary, this is a very compre-
hensive and useful reference book for
anyone w the area of con-
trolling/limiting noise.

mation and would certainly be a worth-
while addition to any libri
Marion Burgess

Signal Processing Il
Theories and i

was addrossed by severl authors wi
considered se parametric
approach regressive and asso-
CEec i arvuany matheda; suie:

The constraints on the etric
approaches _ (maximum ent and
maximum. likelihood) were. condidored

sever
There is still a great Interest In the
implementation of aday filters
are wore many papors on ihis sub:
ject. Speech analysis was an important
subject and authors considered a range
of sublects. including Rato Distortion
Functions (min rate of information
which has 10 b transmitied through a
communication channel to ensure that
the receiver can reconstruct the signal
with a distortion not exceeding a pre-
scribed value); i

Edited by

I T. Vaung, R. P. W. Duin,

J. d, J. J. Gem!um‘l:
Pracesdlngs of EUSIPCO-86, Third
European_Signal Processing Con-
ference, The Hague, The Nether-
lands, 2-5 September 1986.
Published by North Holland (Else-
vier Sc Scr‘enca Publishers) in two parts
(1.4
e D%idb.00.

It is rather a daunting task 10 review
the proceedings of a_comprehensive

more detail sections which would prob-
ably be of greater inarest o readers of
Acoustics Ausiral
estion mal “springs 1o peoples’

minds which will be addressed at the
Start rather than the finish,
the publication can be considere
worthunile additon 1o a library. Con-
ence proceedings often turh out (o bo
o g velue-pocaues he. pepers-ore
100 sketchy or too specialised and
there is some of that in these volumes;
however, the general impression is that

a worker would like a review o
current developments in signal process-
ing with the references in the presented
apers actin springboard  for
furtner study, then these. volumes can
be_recomm

There are 20  sub-sections in the
volumes and to gain somo ide:

signal  processiny
dimensional filtering; spectral unavysu,
speech and sound; audio and s
Brocessing; speoch " coding: - spech
analysis and recognition: applications:
two ssional  signal _processing:
image processing; digital audio; image
anaiysis: detection and ostimation; corn-
munications; radar; geophy:
implementation;  biomedical
tions.

the subjects covered will
now be reviewed in a little more detail
The problem of signals which are not
stationary (properties vary with time)

ing speech packets; dscnmposmon and
modelling of speech; els for
pocch synthosis; and vocal' gt
models

oding for telecommunication is
sublect which is occupying the atlen-
tion of many workers as well as

niques for "word. recognition. Expen
systems are starting to be applied

word recognition using_the unlﬂchl
intelligencelanguage PROLOG.
ere at

on the work being carried out.
R. W. Harris
T —
cLEARANCE OF SECOND -HAND
SOLAR TRON lM 1504 Dlgtlal Volt
Meter
GS 51 Mastoid

KAMPLEX $100
B&K 2305 Level Recorder 500
QUESTCA-11 Mulll Jevel llmed Acous-
C $200
B & K 4220 $200
4152 Rmf Ela! [al
B & K 1607 Frequzm.y and Distortion
Bridge
B&K 1612 leld Pass Filter Set __ $250
B&K 1022
B&K Neam\g Aid Test an $200
B&K 3320 Frequency Response
Shectrum Recorder - $250
B&K 4707 Funuenw Response
B&K 2603 Mlcmphnne Fveampllllev 875
B&K 2105 Frequency Analyser
B&K 1505 Deviation Bridge .....
B&K 2203 Sound Level Meter 5350
B&K 1613 Octave Filter Set

SLM, Filter and Pis
tonphone ¥

450
For details contact:
A.C.L. SPECIAL INSTRUMENTS
East boncus«er 3109
Telephone: (03) 842 8322
Fax No. (03) 842 5730 Yelex No. 35011
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BOOK REVIEWS . . .

DETAILING FOR
ACOUSTICS

Peter Lord and
Duncan Templeton

Architectural Press, London, 2nd
edition, 1986, pp. 205. Review copy
from Architect, R.A.LA. Bookshop,
156 Bouverie Street, Carlton, Vic.
3053. Price: $A61.60 (plus $4.50 for
mailing).

This review comprises two parts:
the first from Marion Burgess,
whose main experience has been in
the academic and research areas,
and the second from Eric Taylor,
who is both architect and acoustic
consultant,

This is the second edition of a very
practical and useful book. Peter Lord,
Professor of Acoustics at Salford Univer-

Templeton, a practis-
are Principals of the
7 lh! Bul\ﬂlng Design

o largest
ary practces in he UK.

guidance details intended for reference
by architects, students, structural and
service engineers and interior_design-
ars" | think that “acoustic consultants”
oould be added to the st as | am sure

- foarn Somathing, sven.
015 Just another way of approaching a
particular detal.

The main porlion of the book is
devoted 1o the clearly drawn_detai

grouped in ten sections: roofs, e
partitions, walls, floors, doors, windows,
finings, sérvices and building types. The
s give brief explanations of
ihe concepts of sound insulation and
sound absorption and def the
Sook i3 not Gesigned

G Foriner reading 18 providod.
The construction details are mainly

nesses of glass and glazing arrange-
monts. The next three pages give detalls

is"saction 5 11 an observation/studio
window and clearly shows the separa-
tion of the two frames. This s followed
owing sections for various
edge seals. A criticism here s that no
indication of the relative performance of
the different seals is given.

No one book is going to cover all that
must be considered when detailing for
acoustics is required so there are bound
to be some omissions and lack of
supportive data (often this may arise
because the data is not available). One
limitation of the book s that it refers to

K. products and construction tech-
niques which may need to be modified
for Australian conditions.

With these reservations | can recom-
mend this book to all those involved
with getting the concepts of good detail-
ing across to students, architects, eng-

neers, etc. — it is wonderful to be al
lo lurh over ine pages durng o Fecue,
sion

e 7 detail
which cuu\d/shuu!d be usud e,
Warion Burgoss

Fortunately the acoustically uninitiated
ave  progresse: from the
n a door ed in green

v
baize signified that it was supposed 1o
be “soundproof”

But even today many peoplo (and |
am ashamed to add that some architects
are included in this group) stil belleve
tha

acoustical problems,

ng as an archilect ss well as an
. 1 have found it dis-
furbing tat, dnti recantly, ihe majority
of architects either wouldn't or couldn't
recognize the e of the correct
sse of materials and detailing in acousti-
cal situations.
The recent trend in building develop-
ment is that clients are becoming more

o
§
5
3

i disapperniing and toty ven
1 can therefore thoroughly recommend
Detal % "

neers. | refer to my copy quite often.
Eric Taylor

SOUND A
STRUCTURAL VIBRATION

Radiation, Transmission
and Response
Frank Fahy

Academic Press, London, 1985,
309 pp., ISBN 0-12-247670-0.
Price: AS172.

n his Prefae, the author states: In

isms and characteristics of
action botween audio-ireque

physmzl explanations of their
dence upon the parameters of

depen-

Goupled"Systoms. It is primaniy 10 the

engincering. student that the book I3
sed, in the firm belief that a good

remains a

his professional life.""

student throughout

In carring out thess aims the author
has placed emphasis on wave aspect
throughot 50 45 10 Include the sifacts
of interference, scattering and diffrac-
tion. The first two

questions for the reader.
use of phase diagrams is particularly
900d and makes clear the knotty subject
of phase relations in vibrating bodies

that ars frequently glosed over in simi-
lar texts. Ghap) “Sound Radiatior
Vionating. Stuciurosr, nclodos

Theorstical Teatmant o & Simit source,
a baffled piston, plates and shells.

Chapter 3, “Fiuid Loading of Vibrat-

more illustrative material.

way for Chay
the

ipter 4, which is central to

Chapter 4, “Transmission of Sound
Through Partitions”, contains a tho-
roughly researched survey of numerous

sion problems. The main con-
Chucions and, Cosasements of oath cate

Same af the sections make turgld read-
ing but e author reaches

AUSTRALIAN
METROSONICS PTY. LTD.

7 BENWERRIN DRIVE
BURWOGD EAST: VIC, 3151
TELEPHONE (03) 233 5744

Instrumentation for
Industrial and Community
Measurement and Analysis

of:
¢ NOISE
e HEAT STRESS
e TOXIC GAS
* TEMPERATURE
* MUSCLE STRESS
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BOOK REVIEWS

the section on the mechanical coupling
of double partition leaves he is well into
s stride, the treatment being enlivened
y some excellent diagrams.
h 5, “Acoustically _Induced
Vibration of

inted at
but relatively few details are supplied.
The book concludes with two further
chapters, “Acoustic Coupling Batween
nd Enclosed Volumes of

Fia s irogaction to Numercaly
Based Analyses of Fluid-Sructure. Intor-
useful_Introductions

are given to techniques such as statisti-
cal “energy analysis, finite _element
method and integral equation analysis.

equations. Shorter paragraphs and a
greater use of sub-headings ould help.
cussion of

Variout tarms Tn Smpertant sauatons o
Siten nidden: The diecussion.is vaually
there but frequently buried in a para-

graph containing many other points.
A final comment must be made on the
book. ard to imagine

Much in racent years that i 1 nacessary
0 have a price tag of . One can
imagine that libraries would purchase

the book and, possibly, acouslical ko
sultants whose businesses in good
conditon. but 1t s doubtfal If engiheor-

afford that sum for a
1041500k 1t were proscrived for thel

Howard Pollard

Software for Analysis of
Acoustic Noise by an
IBM PC

Accompanying disc reviewed in
volume 15 number 1 of Acauslms
Australia. Supplied by M.

Davidsan Py vi” ¥ Crooaina
Street, Moorabbin, Vn:tona 3189.

The original review of software disc
was incomplete due 0 the lack of sup-
porting i wever, the
Suppliers  nave pplied further
information and 5o.this reuaw wil b6

as an addendum to the
original review.

The documentation supplied described
only the software for the Leq and this is
el writen although a litle terse in ts

Y problem is that it is
Witen for” an ACORN BBC

n IBM PC. Tt
NJ

the
froniine processing for Leq s a Girus

CRL 222. Perhaps the readers are

aware of model numbers although
section 19 of the documentation states
that data can be taken from “any DP15
Sound Level Meter or the DP25 CRL
239A or ATR11 and 22. Data for the
Quest Micro 15 will also be accepted.”

No further documentation was sup-
plied on the third octave analyser pro-

R. W. Harris

Bradford Expansion

The Bradiord Insulation Group and

Dulux Aust have announced

Bradiords appoiniment as Natonsl S,

tributor of the Dulux Foster range of

products. Bradford will market and dis-
i F

are widsly used throughout the inermal
insulation, airconc
coating

The agreement will greatly benefit
contractors and specifiers in the indus-

new products, developed from industry
feedback, in the mark

At Peace.

PEACE ENGINEERING has sy
exclusively In-the field of snginesreq
noise control products for over 15 years.

Inthat time we have developed a vast
range of products o cater for most types of
noise problems.

We are ready to share that knowledge with you. A telephone
callto our office or one of our agents will put you n touch with
‘who wil discuss your problem and if necessary pro-

‘someont
vide an obligation free, writien quotation.
Custom built press enclosures,

control rooms, pulsation snub-
s, fan and blower silencers,

wheniicomes onoi
PEAE
Em——

PEACE

ise control.

NOISE
CONTROL
EQUIPVII

ENT -
PTY. LTD.

REVESBY 2212 (02) 772 4857, 772 4858, 774 1595
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NEW PRODUCTS

Bruel & Kjaer
Phase Matched Microphones
el & Kjaer's Sound Intensity Micro-

n overcome
by a new Bruel & Kjaer production tech-
nique, now being patente