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Wardle Storeys' has more than 25 years' experience in the manufacture of flexible polymeric
materials used for the control of noise in every environment - from buildings to motor vehicles.

Our extensive product range is sold under the tradenames:—

DEDP N® - Vibration Damping Materials
AVAILABLE IN SELF ADHESIVE SHEET FORM OR SPRAY ON COMPOUND

REV/\C® - Acoustic Barrier Mats / Lagging / Curtains
FROM 5Kg/M2 TO 15Kg/M2 WITH A CLASS '0' (TO THE BUILDING REGULATIONS
FOR FIRE PROPAGATION) VERSION AVAILABLE

We also welcome the opportunity to discuss new business

opportunities where our specialist materials know-how can be

applied effectively and economically. If you buy, specify or supply
Noise Control Materials, and require further information please

contact: If
WARDLESTOREYS SALES LINE ON
01254 581%

  

I WARDLE STOREYS PLC, DURBAR MILL, HEREFORD ROAD, BLACKBURN BBI 3JU FAX. 0l254 68I708

 

and the music plays on !
OldB, pioneers of PC-based

measurement instruments for sound
      

& vibration, have done it again.

Introducing Symphonic, the new

portable analyser for acoustics

professionals.

   
    

  

  

  

  
Using distributed virtual instrument
technology, Symphonie ofl'ers Type 1

real-time analysis using digital filters
or FFT, in one or two channels. With application software for environmental noise, sound

intensity, building acoustics or general frequency analysis, Symphonie can be tailored to

your requirements, whilst protecting your investment for the future.

  

   

    

 

The sound & vibration measurement platform for the next century, available now!

   

 

6 CHURCH LANE, CHEDDINGTON

For more details, or a S E LEIGHTON Buzzmm, BEDS LU7 ORU
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President's Letter
—

 

Dear Fellow Member

In an earlier President’s letter I mentioned my objective ofimproving links with other national

acoustical societies andyou will be aware ofthe designation ofProfessor Mark Tatham as

Vice-Presidentfor International Liaison. As a practical example of our efforts towards such closer

liaison we recently invited over ProfessorJens Blauert, Chairman of the Board ofFAA and Dr Manell

Zakharia, Managing Director of EAA. For convenience the meeting, which also involved lan Campbell

as President-Elect, took place at the Hilton Hotel, StanstedAirport, which, on a grey Saturday

afiernoon in February, had the atmosphere ofa European No-man’s land. Our visitors wanted to know

more about the way the Institute is organised and we compared notes. Most of the discussion

concerned ways in which the [GA could play a more active role in the MA, and in particular whether

we would more actively support thejournal Acustica - Acta Acustica. Members ofthe French and

German societies, and others, receive thejournalfree with their society subscription, but the [CA have

opted out ofthis onfinancial grounds. We discussed how, in the short to medium-term we might

increase the circulation ofthe existingjournal in the UK, whilst also increasing the distribution ofour

Bulletin to other societies. We are also trying tofind ways of improving thejlow of news material to

FAA. Mark Tatham is to begin a regular column in the Bulletin with newsfrom the EAA. It may be that

we will gradually work towards anew journal which blends the academic-type papers in Acustica -

Acta Acustica with the more general newsy material ofthe kind which appears in Acoustics Bulletin. In

the meantime IOA members should note that they do have the option ofordering two issues of the

journal onfree trialfrom thepublishers, Hirzel-Verlag in Germany. (Fax 00 49 711 2582 290).

Sincerely yours

Maw
Bernard Berry

Acoustics Bulletin January / February 1997 3



Aerodynamics 8r Acoustics
Research

...at the leading edge of Aeronautics Development

C£18,000 to £25,000 8 benefits

The Defence Evaluation and

Research Agency (DERA)

provides world class scientific

advice, innovative engineering

The Air Systems Sector of DRA, one of the operating dwisions

within DERA‘ offers a full range of expertise and factlities to

enable the generation and assessment of technical solutions in

every aspect of military and civil aircraft

The Aero-Structures Department at Farnborough includes a

group engaged in rotorcraft research and assessment eqmpped

With extensive Windvtunnel and computer faCIlities and an

advanced rotor test rig for testing models of advanced concept

rotors We now have exceptional opportunities for graduate

sc1entists with relevant expertise to ioin our development

programmes in aerodynamics and acoustics

Aerodynamics

We requne a scientist/aeronautical engineer to work on

helicopter aerodynamics and the development of codes to

predict rotor acoustics rotor loads and helicopter performance

on a range of new deSigns Recent experience of Euler or

NaVier—Stokes code development would be highly deSIrable The

posnion calls for a sound grasp of Computational FlUid

Dynamics and other relevant expertise together With good

communication and articulate reporting skills Applications are

inVited both from recent graduates and from people with

post-graduate careerexperience Ref A|25

DERA

Farnborough, Hampshire

solutions and a broad range

of technical services to the

MOD and industrial partners

around the world.

Acoustics

We are seeking an ACOUSthlan to play a key role in the

establishment and operation of an experimental capability for

measuring and analysing helicopter external acoustics data

from flight trials and Wind tunnel experiments ResponSibilities

w1|| include the organisation of trials and the development and

operation of data analysis software Graduates With experience

in experimental acoustics gained either in industrial or

academic research environments are inVIted to apply Ref A130

Both posts are offered on a permanent basis and offer excellent

career prospects An attractive rewards package iWith salary

dependent upon experience] includes a non—contributory

penSion generous holidays and where appropriate relocation

assistance

Applicants will also be cOnSIdered for similar posts that may

become available

DERA welcomes applications from suitably qualified people

regardless of sex‘ marital status race or disability

For an application form please contact quoting the appropriate

reference, The Response Handling Service Associates in

Advemsmg‘SStlohns Lane London ECIM ABH Tel ()l7l2515225

(between 930 am and 530 pm) Closmg date for receipt of

applications 7th March i997

DERA i» an agency Ul the MOD Acoustics Bulletin January / February 1997
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THE EC GREEN PAPER ON FUTURE NOISE POLICY —

A NEED FOR CHANGE?

Colin Grimwood MIOA 81 Matthew Ling MIOA

 

Introduction
A need For changes in the overall approach to national
and European noise abatement policy is discussed in an
EC Green Paper [1] issued during November 1996. This

article discusses the Green Paper and looks at the impact
it could have on UK noise abatement measures.

The Green Paper would be better titled Future Envi-
ronmental Noise Policy as its brieF excludes consideration
oF workplace noise exposure and noise in dwellings. It
does, however, seek to give noise abatement a higher

, priority and to promote discussion on all areas oF envi-
ronmental noise policy with a clearly stated desire to see
a harmonisation oF assessment and measurement meth-
ods across the Member States.

For over 25 years EC noise 'policy' has essentially
consisted oF legislation Fixing maximum sound levels For
vehicles, aeroplanes and machines with a single market
aim. However, the Green Paper notes that this has not
led to signiFicant improvements in exposure oF people to
environmental noise, particularly From road traFFic. Con-
cern is expressed on a number oF issues:
0 noise levels in 'black areas" have been reduced but

the number at people living in 'grey areas' has
increased

0 continued traFFic growth coupled with urbanisation is
resulting in a higher level oF noise exposure

a leisure and tourism activities have created additional
noise sources

a the spread at noise spatially (to aFFect rural and
suburban areas) and overtime

Additionally, there are problems associated with unilying
assessment at noise exposure because at the diFFerent per-
ception and acceptability 0F noise levels/exposure across the
EU.

Environmental Impact oF Noise
Section 2 oi the Green Paper examines the impact at
noise and relates it to eight general categories oF noise
sources; road, rail, air, industry, civil engineering, build-

ing site activities, recreational activities and outdoor

equipment. The latter category includes gardening equip-
ment. Many oF these sources are already covered by
existing UK legislation, codes oF practice and BS or ISO
standards.

Road traFFic is singled out as the most important noise
source, said to account For 90% oi the EU exposure to

levels greater than 65 dB(A) (80 million people), For

’OECD, l99l, Fighting Noise in the T9905, suggests that ‘black

areas' are those with daytime LA“, > 65 dB, and 'grey areas'

have a daytime LAW between 55-65 dB.
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whom a significant eFFect on human health can be
expected. The grey cate ory, where people are seriously
annoyed, is said to aFect 170 million EU citizens. lt
should be oF no surprise thereFore to expect rec
‘ommendations to concentrate on this source.

Overall the trends which cause concern in the Future
are the predicted doubling oF road Freight by 2010, 0
Forecast l80% increase in airline traFFic and the develop-
ment oF high speed rail links.

Currently there is much interest across Europe in the
polluter pays principle and the use oF green taxes, but
attaching a cost to noise exposure is a controversial pro»

cedure. Because 0F the diFFiculties a number oF Factors are
identiFied in the Green Paper which may enable an eco-
nomic assessment to be made:
0 willingness to pay (For less noise exposure)
a change oF market value 0F properties
0 cost oF abatement measures

0 cost oF avoidance or prevention
0 cost oF medical care and production losses

Cost estimates vary according to the method used but are
typically Found to be 0.2 — 2% oF GDP. This annual cost to
society (over )2 billion ECU) provides the EC with a sig»
niFicant argument For improved noise control measures.

EFFicacy of Existing Policies in EU and
Member States
Section 3 examines existing EC policies and the eFFectiveness
oF their implementation. These are summarised in Table i.

What Levels Are Acceptable?
The Green Paper quotes OECD thresholds and WHO
guideline values as the starting point For a discussion oF
acceptable levels in the EU, leading on to a restating oi
the night time LAeq targets contained in the FiFth Environ»
mental Action Plan (to be achieved by the year 2000):

o to phase out exposure above 65 dB(A)
0 reduction in proportion oF population exposed to

levels between 55 and 65 dB(A)
0 exposure in quiet areas should not increase beyond
55 dB(A)

o a level 0F 85 dB(A) should never be exceeded
Most countries have already adopted legislation and
guidance which broadly agrees with these Figures eg
PPGZA [2], and in Fact criticism oF these Figures was

made by some countries whose noise climates were
already below target levels [3].

A New Noise Framework
The EC wishes to see member states working towards the
common goal at a successlul noise abatement policy. The
EC suggests action in a number oF generic areas to  
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(no directives) in 1993

Noise Source and relevant EC Developments Comments
directives

Rood transport 8 dBlA) reduction For individual Resulting in only 1-2 dB(A) reduc-
70/157 (as amended), cars, 11 dBlA) reduction tor indi- tion in road traFlic noise exposure
78/1015 (as amended) vidual heavy lorries because of increased traffic volume

Rail transport Proposed emission limits withdrawn Legislation currently on an indi-
vidual country basis

 

Air transport
80/5), 89/629, 92/14

Limit values introduced tor take oil
and landing, noise certificated air-
craft, phase out oi. chapter 2 aircraft
by 2002

Improvements likely in short to
medium term, concern over longer
term deterioration

 

Construction plant & equip-
ment, lawnmowers
79/] i 3, 84/533, 84/534,

Approx. 1-5 dBlA) reduction from
specified items; policy has a single
marketaim

No guarantee that current approach
secures any environmental improve-
ment; proposed new framework

 

84/535, 84/536, 84/537,
84/538, 84/662, 86/594,
86/662

directive

 

Industrial noise
75/442 (as amended),
96/6)

  

New area of EC activity Control of some industrial noise
emissions through a permit system

    

Table 1 Summary of EC Directives

  

achieve this:
0 common noise exposure index to be used throughout
Europe (LAM) to enable comparability of noise data

0 development of harmonised prediction methods For
environmental noise sources

a development of harmonised measurement methods For
environmental noise sources

0 exchange of comparable inlormation on noise
exposure between member states, possibly collected
and made available by the European Environment
Agency (EEA)

o a Framework For the assessment of environmental
noise exposure

0 provision at inlormation on noise exposure to the public
0 possible agreement on a limited number of minimum

noise quality target values
0 an obligation to take action to meet these target values

Achieving the Aims
At present it is unclear exactly how these aims will be
achieved — alter all this is a discussion paper — but we
can draw some conclusions as to where eltort may well
be targeted.
Mapping to assess noise climate and noise exposure
The EC believes that noise mapping has the potential to
be an ellective and relatively inexpensive tool. Noise
mapping combines noise level data with‘a conventional
map, representing the noise levels as coloured bands or
contours. This is not a new idea and bands have been
suggested in ISO 1996 [4], but the real opportunity is to
incorporate other data sources such as census informa-
tion to assess population noise exposure. Noise data can
be originated from model prediction or measurements.  

Rood transport noise reduction
A number of suggestions are given:
0 reduction of tyre/road noise
0 active promotion and Funding of low noise surfaces
0 use of vehicle taxation
0 in-use noise testing at vehicles
0 revision of test procedures (eg ISO R362) to make
them more realistic

o consideration oi new emission limit values
a support of relevant research

Railway noise reduction
Concern here surrounds the problems associated with high
speed rail and Freight transport Apart from the joint
bodies representing these sectors suggesting noise emission
limits, the green paper highlights a combination of:
0 economic instruments (eg track charges related to
emission levels)

0 agreements on targets For noise reduction and
maintenance of equipment in use

0 harmonised methods For assessment and prediction oi
railway noise

Aircraft
For aircralt noise a re-classilication of aircraft types is
suggested based upon actual operational noise rather
than the current certilication method. Greater stringency
in emission values, the use ofeconomic instruments and
the role of land use planning are also discussed.
Outdoor machinery
The emphasis here is on a proposed directive tor 1997
which will include noise limit values tor some equipment
and introduce noise labelling 0F machinery as diverse as
construction plant, garden equipment and equipment
used on refuse collection vehicles This is seen as part at
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the drive to improve eco-labelling of products. The OECD
have reported that such an approach may create 0 mar-
ket For low noise products.
General Actions
The final section of the green paper is concerned with
those activities which promote exchange of ideas, tech-
nology and experience across the EU.

Some examples such as the LIFE programme to
improve and inform land use development and planning
already involve UK local authorities, whilst others such as
the Telematics Applications Programme have been used to
improve environmental information 5 stems. It is expected
that increased use will be made 0? these sorts of pro-
grammes to enhance noise reduction activities in the EU.

This possibility of Financial support From the EC may
be of interest to local authorities who are considering a
more pro-active approach to environmental noise policy.

Concluding Remarks
This is the first attempt by the EC to significantly influence
environmental noise policy across Europe. The EC also
seem a little unclear as to whether they should initiate a
greater involvement in this area of environmental activity,
For example, compare this quote from the executive sum-
mary of the Green Paper: The local nature of noise prob-
lems does not mean that all action is best taken at local
level with The local impact of noise means that proposing
and implementing solutions are essentially local respon-
sibilities taken from section 4.1 .

As prolessionals working on a daily basis with,noise
problems we are all too aware of the influence and eltects
that noise exposure has upon local communities. We
should welcome the opportunity to contribute to the debate
and at long last give noise policy the attention it deserves.

The EC is seeking comments on the Green Paper by
31 March 1997. Observations should be submitted to:
The European Commission, Directorate General for Envi-
ronment, Nuclear Safety and Civil Protection, 'Green
Paper on Future Noise Policy', Rue dela Loi/Wetstraat
200, 8-10.49 Brussels, Belgium.

References
[1] European Commission Green Paper on Future Noise Policy,
COM (96) 540 final, 1996
[2] PPGZ4, Planning Policy Guidance: Planning and Noise,
Department at Environment, September 1994
[3] D Gottlob, Regulations for Community Noise, Noise/News
International, 1995 December, 223—236
[4] ISO 1996—2, 1987, Description and Measurement of Envi-
ronmental Noise, Part 2 Guide to the Acquisition of Data Per-
tinent to Land Use (BS 74452Part 2:1991)
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A CEL-593 REAL-TIME AIIIALVSER

PROVIDES . . .

SPEED
Unrivalled speed with simultaneous, Real—

Time measurements and automatic data
storage to reduce the time spent investigating

noise complaints. A CELA593 meets the
measurement criteria specified in the Noise Act
and can output a prc-formatted report directly to

a printer to fulfil the requirement for hard copy
evidence to be available directly after a noise

nuisance assessment.

Data is retained in the non-volatile
memory (until deleted) and can be

output as many times as
required to thc
instrument’s screen or to a

printer or computer. With
the CEL Soundtrack

WindowsTM Software Library it
is possible to download data to a

computer for export or cut and
paste to other WindowsTM packages. In

this way highly professional reports can be
produced.

            

CEL Analysers can be upgraded, in stages. at any
time to contain all of the features found in the top
of the range instrument e the CEL-593. Octave or
Octave and Third Octave. Fastore and Building

Acoustics measurement modes can be added swiftly - without
hardware changes.

“. . . a very versatile instrument, far more
powerful than originally envisaged. ”

Steve Peliza — Kelston Consultants

INSTRUMENTS

CEL INSTRUMENTS LTD

35-37 Buw Mead Road
Hitchin, Herts SGS 1RT England

Tel: 01462 422411 Fax: 01462 422511

email: sales@ce|.ltd.uk.  
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ACTIVE NOISE ATTENUATION IN DUCTS, INDOOR

AIR QUALITY AND ENERGY CONSERVATION

Geoff Leventhall FIOA 81 Steve Wise

 

Introduction
Noise control engineers should be aware of the wider
implications of the techniques which they employ and, in
this connection, issues of indoor air quality (IAQ) and
energy conservation have recently drawn attention to the

traditional use of fibrous noise control materials in duct
systems. This paper considers these issues and shows how
active attenuation is a non-fibrous, low resistance alter
native method for low frequency noise control in ducts.
The frequency range of active control is increased by
using multiple active systems.

Indoor Air Quality
Concerns related to the use of fibrous material in ducts
include

0 migration of fibres in the air stream
0 growth of micro-organisms following contamination

of the fibrous material
The migration of fibres is controlled by coatings, but may
be a problem in old and imperfect installations which are
approaching disintegration A greater potential problem
is the interaction of deposits of moisture and dirt in the
fibres, so providing a breeding ground for micro-
organisms. This is most likely to occur by condensation
out of humid external air, but may also result from humid-
ifiers installed too close to fibrous linings. Following these
concerns, fibrous materials have been excluded from
HVAC systems in some regions of the USA, particularly in
schools and Government buildings.

Manufacturers of fibrous duct material have improved
their products, to prevent migration of fibres and limit micro-
biological growth, by using coatings and chemical additives,
which ease cleaning and reduce contamination [1].

Coatings may affect the high frequency attenuation,
although this is not normally a problem since, in order to

 

resulting in a pressure loss in the air stream. A number of
components in the duct contribute to pressure loss, of
which the passive baffle silencer is normally the greatest
single component, possibly ten times the pressure loss of
a square bend in the duct [2]. The silencer pressure loss
depends on its dimensions and the flow rate,

The following data is taken from a commercial catalogue
for a standard 'low pressure drop' silencer of 600 mm by
750 mm cross section and 2100 mm long [3].

3.4 4.7 5.8 7.5 9.2 11.9
30 69 90 149 229 376

Table 1 Silencer Pressure Loss

Air flow m3/s
Pressure loss Pa

The dynamic insertion loss (dB) of this silencer under
these conditions is

63125 250 500 1k 2k 4k 8k
16 27 38 A7 27 19

Frequency
Insertion loss 7 9

The total pressure loss in a ducted system, including the
silencer, might be 1000 - 1500 Pa, but there are uncer»
tainties, since poor installation may produce air flow con-
ditions in the silencer which increase its pressure loss
above that given in Table 1 [3].
The energy used to drive air against a pressure loss, AP is
given by [4]

W = APO/n watts

where AP is the pressure loss (Pa), Q is the flow rate (m3/s)
and n is the fan efficiency.

Thus, from Table 1, the power used to drive 92 m3/s of
air through the silencer with efficiency of 0.70 is W = 3 kW,
In some circumstances this energy loss might amount to
25% of the total fan power.

As a fan operates by increasing the pressure of the

 

operate at low frequencies, theabsorbing
material used in most silencers provides
more high frequency attenuation than is
required. In practice, it is often the lower
octave bands which determine the acous-
tical performance of a system.

Energy Conservation
fan converts electrical energy to

energy of the air flow in order to drive
the air through the duct system and eiect
it with sufficient velocity to distribute cor-
rectly within the ventilated space. There is
a rise in pressure across the fan. Resis-
tance within the duct system results in use
of energy to drive against this resistance,  
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Fig. 1. Basic active attenuation system in a duct
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air, the resulting compression leads to a tem-
perature rise. The rise is given by
0.000812°C per Pascal of total fan pressure
[4]. Clearly, the element of fan pressure
which is used to overcome the silencer pres-
sure loss produces an avoidable temperature
increase. For typical fan efficiencies, the rise
is about 12°C for each kilopascal of fan
total pressure [4]. A pressure loss of 229 Pa
leads to an increase of 027°C Whilst this is
a small increase, it adds to the load in a
cooling cycle and causes further use of
energy, depending on how much of the heat
is dissipated in the duct prior to the cooling
coils. If a silencer was available with neg-
ligible pressure loss there would beenergy
savings in HVAC systems. Active attenuation
silencers fulfil this role. The electrical energy
required to drive active silencers is 20 ~ 30
watts, which might be only 1 or 2% of the
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Fig. 2. Active and passive attenuation in a hybrid attenuator
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energy saved.

Principles of Active Attenuation
An active attenuation system in a duct is illustrated in Fig-
ure 1. There are four components — the signal micro-
phone, the digital controller, the loudspeaker and the
error microphone. During operation the controller first
measures the transfer functions between inputs/outputs of
loudspeaker and signal microphone, between signal
microphone and error microphone and between loud>
speaker and error microphone. These transfer functions,
which completely describe the physical system, are mod-
elled into digital filters so that the controller contains a
digital model of the physical system between the micro-
phones. The model is continuously updated during opera-
tion (on-line adaptation).

It is possible to combine active and passive elements in a
hybrid system. in this the active part controls the low fre-
quency noise whilst the passive part contros high fre-
quencies.
A typical octave band attenuation is

 

Extending the Range of Active Systems
A single input single output ($130) duct attenuator system
assumes uniform pressure distribution across a duct and
operates on the plane wave duct mode (0,0), which is
uniform across the duct and can be detected and can-
celled by transducers at any position on the duct. Figure
3 illustrates lower duct modes, whilst Table 2 shows their
cut-on frequencies for a 600 mm x 750 mm duct.

Freq. 227 284 363 A53 535 567 610 680 726
Mode (0,1) (1,0) (1,1) (0,2) (1,2) (2,0) (1,2) (0,3) (2,2)

Table 2. Duct mode cut-on frequencies.

in a simple system, which makes use of the physical prop-
erties of the duct modes, the (0,0) and (1,0) mode may be
separated by sum and difference outputs from two micro-
phones. These are positioned on the nodal plane for the
(0,2) mode, in order to exclude this mode, and the required

 

given in Figure 2, which shows the active
and passive attenuations separately. How
ever, if a system is required without any
fibrous material, only the active part of the
attenuation will be achieved. Consequently,
the duct system must be designed to control 0
higher frequency noise in some other way.
This starts with the fan selection and con-
tinues through the duct design. Most duct
elements have frequency dependent attenua- ‘
tion, increasing with frequency, whilst pas-
sive silencers which are designed for effec-
tive low frequency attenuation often give
considerably more than is required at the
higher frequencies. Careful design leads to
a situation in which low frequency noise is
the maior component of unlined systems and
this noise is controlled by active attenuation.
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Fig. 3. Illustration of modes in a rectangular duct

Modes in a Duct
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cancelling signals are generated as in Figure 4
[5]. This system increases the range of operation
above that achieved by a single system

It is now possible to use more complex multi-
ple duct systems (MIMO, multiple input, multiple
output) to attenuate up to several times the fre-
quency previously possible with SlSO systems
(single input, single output), I

The general solution requires a control system
with a sufficient number of independent inputs to
give an exclusive definition of the primary sound
field, This is followed by multichannel processing
and independent outputs to uniquely synthesize
the cancelling sound field [6]. Current develop-
ments in signal processing and computational
power are gradually bringing MIMO systems
within the reach of general HVAC applications.
As these developments progress the use of
fibrous attenuators may be reduced, thus
responding to the continuing emphases on
indoor air quality and energy conservation
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Fig. A. Duct system to control the (O,l) mode

 

and Noise Control‘, HPAC
[Heating/Piping/Air Conditioning), Jan 1996, 59-68, (1996)
[2] Fan Manufacturers Association, 'Fon and Ductwork installa-

[5] S D Goodman et al, 'Performance of Active Noise Control in
Large Ducts', Proc lnterNoise '93, 82l—824 , (1993)
[6] S D Goodman 81 K G Burlage, 'Active Noise Cancellation in
Ducts in the Presence of Higher Order Modes', Recent Advances
in Active Control of Sound and Vibration,-(l 993)

Geoff Leventhall FIOA is with Digisonix at their
European Office, Stewart House, Brook Way,
Leatherhead, Surrey, KT22 7NA and Steve Wise is with
Digisonix Inc at 8401 Murphy Drive, Middleton,
Wisconsin, WI 53562-2543, USA. '2'

ENOISE CONTROL CENTRE

U.K. Leaders in the design, manufacture and supply of the Widest range of
Acoustic materials, products and systems.

SALES E GINEERS

Due to our continued growth in the Architectural sector, we are currently seeking to recruit two addi-

tional Sales Engineers to join the highly dynamic ABS team located in the Wakingham office.

 

The ideal candidates Will have several years proven track record in a Sales role within the Architectural or
Building Services sectors.

All interested parties, please send your current CV. (stating current salary/salary expectations) to

THE NOISE
- ONTROL

CENTRE

10 
Ken Hopkins, Manager
Architectural & Building Services Division

Noise Control Centre
Charles House, Toutley Road

Woklngham

Berkshire RG41 SQN

Acoustics Bulletin January / February 1997  



Consultanc; Spotlight

 

STAbrA DESTGN — SOUND, NOIsiEXNTDT 7
ACOUSTICS

Jim Griffiths NIIOA

 

Introduction
Since Lord Justice Taylor‘s report on the Hillsborough sta-
dium disaster and the increased demand to attend many
sporting events in comfort and safety, there have been
numerous proposals to build state-oi‘the-art studio in the
UK and overseas. |ndeed, the attendance at Premier
League Football matches has increased by around 13%
over the past few years and many clubs have beenmod-
ernising their existing grounds with some relocating to
new purpose built iacilities. Along with all the traditional
structural, architectural, mechanical and electrical engi-
neering services there is a need for an acoustic consultant
to advise the design team on the inter-related sound,
noise and acoustic issues which can have fundamental

effects on the iinal design and venue use.
The Acoustics Group oi Symonds Travers Morgan has

been and is currently working on a number at stadium
proiects which have required a signiticant acoustic input
at various stages at the design and operation. Two not-
able proiects include the Millennium Stadium, Carditi
Arms Park and the Hong Kong Stadium. The Millennium
Stadium is currently being designed by Lobb Partnership,
whilst the Hang Kong Stadium was completed in 1994
and has generated significant media coverage over envi-
ronment noise issues. Both proiects are described in this
article to outline the various aspects that need to be
addressed when dealing with stadium proiects.

Millennium Stadium, Cardiff Arms Park
The Millennium Stadium is to be built an the existing
National Stadium at Wales site with a completion date at
May 1999. The Stadium is to have a capacity of approx-
imately 75,000 spectators with a retractable root, the first
at its kind in the UK.

Symonds Travers Morgan was appointed initially by
CardiFF County Council to carry out an environmental
noise impact study oi the proposal and more recently we
have been appointed by the M&E consultants Hoare Lea
and Partners to progress the design at the various acous»
tic aspects.

For environmental noise impact assessments oi stadia,
the Following noise sources need to be considered:

' Construction and demolition
0 The events (eg pap concerts)
' The audience
' The public address system
' Mechanical and electrical plant
0 Transportation noise

Belore progressing the study it is important to obtain a
detailed client briel covering all the aforementioned Acoustics Bulletin January / February 1997  

aspects. For example, the client for the Millennium Sta-
dium wanted the venue to have an increased use For pop
concerts over that currently permitted (typically two music
events per year). For concert activity, we have rec-
ommended the use at the Noise Council's Code at Prac~
tice For Environmental Noise Control at Concerts. For up
to twelve events per year (likely to be suitable For this new
venue) the code recommends the music noise (LAeq'Umm)
not exceeding the background noise (LA90) by more than
15 dB(A) up to 2300 hours. The local authority are seek-
ing to limit the music noise to an increase at 10 dB(A),

This is currently under discussion and is being considered
by the design team as a desirable design limit with a
maximum trigger limit not exceeding the Noise Council
guideline. Clearly, in order to assess this and other noise
sources, a detailed background noise survey was carried
out at various residential and commercial properties sur-
rounding the venue.

Predicting noise levels at a receptor from operational
noise sources such as concerts, the audience and public
address systems have been developed irom data received
at other venues such as Wembley Stadium. Concert noise
source levels were taken to be 100 dB(A) at 40 metres
from the stage (HSE Research Report 35/1991), whereas
audience LAW] 15",," levels at 5 metres have been recorded
to be between 88 and 95 dB(A) with LAN)( levels ranging
from 90 to 105 dB(A). The public address system source
levels were derived from the system achieving a sound
level of 95 dB(A) at the audience, which is likely to pro-
vide suliicient direct sound when considering the intel-
ligibility ol 0 sound system with respect to reverberant
sound and ambient crowd noise. From the noise source
strength at each activity receptor sound levels can be pre-
dicted by accounting For directivity, distance and inter»
vening barriers. A model has been developed which has
been validated with the current noise levels generated by
concerts, audiences etc from the existing stadium.

With the new stadium being enclosed on all sides as
compared with the existing venue which has a low unc0vr
ered stand to the East, the predicted noise levels are gen-
erally lower than these currently experienced irrespective

of whether the root is closed. Reductions ol the order oi
15 dB(A) are predicted at properties to the East trom all
three noise sources. Clearly, the detailed design (building
labric, flanking paths) will have a signiiicant bearing on
the sound reduction properties at the stadium as dis?
cussed later in relation to the acoustic designs element at
our commission.

At the planning stage, it is diiiicult to be precise about
the location and type at plant to be used. A performance
specification approach has therefore been adopted giv-
ing source noise levels at 1 metre that should not be

It  
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exceeded as predicted to meet the advice given in

854142: 1990. The stadium has been divided into zones,
and source noise levels varying from 65 dB(A) to 82 dB
(A) have been specified for various locations around the
perimeter, depending on the proximity of nearby res'
idential premises. The transportation impact is likely to be
small as minimal parking has been made available on
the site and there are no significant changes to the
present road and rail networks.

Clearly, a significant potential impact, albeit of a tem-
porary nature, is that of construction and demolition
noise. A separate report has been produced predicting
noise levels in accordance with BS5228 for various can-
structian scenarios. As a starting point, the following
guidelines (Table l) have been recommended (which are
under discussion with the local authority) in coniunction
with a working code of practice which will assist in nego-
tiating Section 6) agreements under the Control of Pollu-
tion Act.

Time (T) 0700—1900 190(y2200 2200—0700
LAN,T 75 65 55

Table l
The assessment has identified a number of impacts, in
particular with respect to the first stage of the works
which involves piling to construct a retaining wall on the
banks of the River Toff. To assess this impact in more
detail, four days of test piling have been completed and
detailed noise and vibration measurements have been
made. From these tests, an engineering solution coupled
with local screening and hours of operation have been
recommended to minimise the noise impact, Vibration
levels from the piling recorded at sensitive receptors were
below the criteria being recommended by BS7385 and
356472.

Our latest appointment with Hoare Lea and Partners
dealing with the acoustic design of the venue has inves-
tigated most of these aspects in further detail as well as
considering other design parameters. These include:

0 Sound system engineering

0 Environmental acoustics and envelope sound
insulation

0 Internal acoustics and sound insulation between
internal areas.

0 Bowl acoustics
0 Mechanical and electrical plant noise

The sound system is currently at the tendering and
evaluation stages and has been specified to meet all
the relevant standards (835839, BS7443, 855588,
BS7827). Furthermore, the system has been devel-
oped on the basis of a digitally controlled system in
order to afford maximum flexibility for the various
types of events proposed at the stadium. The designs
are similar to those we adopted for Wembley Sta-
dium, which was a digital control and matrix system
using fibre optics at the heart of the communication
network. As well as performing the normal safety
and event-related announcements, the system has  12  

been used by all artistes performing at Wembley to sup»
plement their main sound system. This is a unique feature,
and is an option that is proposed for the Millennium
sound system as it has advantages in terms of both
enhanced sound quality in the bowl as well as reducing
noise transmission outside the venue.

In terms of the environmental acoustics the effect of the
building design has been investigated against the criteria
discussed earlier. The effect of the retractable roof has
been evaluated as has the sound insulation properties of
various building fabrics, in particular in terms of the roof
construction. With the proposed roof detailed (perforated
inner aluminium sheet, mineral fibre, 2 layers of fermacell
board, thermal insulation and an aluminium outer sheet)
for the fixed and retractable elements of the roof, the
Noise Council guidelines are likely to be met for most
concert events held until 2300 hours (some variations are
apparent dependent on stage orientation). With the
present designs, other events such as boxing may also be
held later into the night with minimal environmental
impact providing the roof is fully closed. Discussions are
taking place in respect of the flanking transmission via
open vomitories and large ventilation fans/ducts which
have the potential of significantly reducing the overall
sound insulation, This area of concern is being carefully
considered by the design team.

The basic acoustical requirements for the various

rooms proposed in the stadium have been designed pri-
marily with respect to their function. Acoustic spaces
include multi'purpose function rooms, television and
radio broadcast suites, executive boxes, plant and equip-
ment rooms, general administration and event-related
rooms. Where practicable optimum Reverberation Times
have been specified in relation to the size of the room
and its intended use. Advice on space planning has been
given such that noisy rooms (plant rooms etc) are not
located close to acoustically sensitive spaces. Minimum
sound insulation properties of 40 dB (DH/W) for general
Function Suites to 50 dB (DnTyw) for Presentation Suites

and 60 dB (DnTM) for Broadcasting Suites have been rec-
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Photomontage of the Millenium Stadium, Cardiff
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Computer control at Wembley Stadium's sound system during a

Rolling Stones concert

 

ommended with the general guidance on ilanking trans-
mission etc.

The bowl design is another area requiring careiul con-
sideration with respect to acoustics. The design oi acceptr
able acoustics is important in order tor the various types
at events to be enhanced by achieving good sound clarity
ior the audience. This aspect is directly linked to the elec-
tro-acoustic element oi the sound system design so as to
ensure a high direct to reverberant ratio thus assisting in
providing good speech intelligibility irom announcements.

Clearly the internal acoustics are governed primarily
by the size, building iabric and shape oi the stadium and
are indeed variable in nature when considering the eiiect
oi the retractable rooi. Traditionally Reverberation Times
have been used to assess the internal acoustic environ»
ment, but in large spaces, other aspects such as long
delayed reilections and local reverberance need to be
careiully examined. At present, acoustic treatment is
incorporated within the underside oi the maiority oi the
iixed and retractable root. Further treatment is being rec
ommended to the underside oi the middle tier seating and
other soi‘t areas which although having little ei‘iect on the
overall Reverberation Times, would improve the 'local'
sound quality. An acoustic analysis oi the stadium has
been completed using EASE soitware with Reverberation
Times ranging irom 10, 4.5 and 3 s at low, mid and high
irequencies respectively, with the root closed, to 7, 4 and
3 s with the root open. Other acoustic parameters are ‘
currently being evaluated along with the development oi
the stadium design.

The aspect oi noise irom mechanical and electrical
plant is being investigated as mentioned earlier For the
environment impact stage and when the details oi the plant
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become available, The eiiect oi internal noise irom
ventilation systems is also being considered with reier-
ence to the ventilation system designmeeting accept-

able internal NR values For each given room iunction,
Clearly it is hoped that the recommendations with

respect to acoustics are iully implemented at the con‘
struction stage to avoid potential operational prob-
lems as highlighted at the Hong Kong Stadium.

Hong Kon Stadium
The need ior e services oi an acoustic consultant
irom an early stage at a stadium proiect and the
need ior their advice to be followed are dem-
onstrated by our experiences in Hong Kong.

Our commissioning at the Hong Kong Stadium
started several months prior to the opening oi the sta-

dium in March 1994. The stadium is located on
Hong Kong island in So Kon Po and lies at the bet

7 tom oi a valley with high rise residential dwellings on
top oi the surrounding high ground. The intervening area
contains dense vegetation with several villages com-
prising temporary housing. Some oi these dwellings are
located very close to the venue (within 100 metres) as is a
school to the north west and a hospital to the north east.

The stadium has won several architectural awards
and, indeed, provides an impressive landmark, in par-
ticular at night during an event. The eastern and western
sides oi the stadium are covered by a Teilon coated rooi
which although visually impressive, provides very little

sound attenuation. The stadium's operators planned to
use the venue ior a range oi sporting events and concerts.

However, our environmental assessment showed that at
some oi the high rise apartments noise levels irom con'
certs would exceed the limit (65 LAeqy3omm) set by the
Environmental Protection Department (EPD). High levels,
For in excess oi the EPD limits, would also be experienced
at the temporary housing. These values were predicted
aiter considering the use oi stringent noise control tech*
niques including the use oi the stadium sound system with
the concert system, the use oi iield delay towers, careiul
coniiguration oi the concert system, the construction oi a

noise barrier, sound propagation tests and continuous
noise monitoring and control to comply with the limits set
by the sound tests.

As predicted, the noise levels irom the iirst iour con-
cert events marking the opening oi the stadium, exceeded
the EPD limit at a number oi properties even though the
many stringent noise control methods were adopted. Sev-
eral canto~pop concerts were then held over the iollowing
iew months with generally lower external levels (mainly
due to lower internal levels acceptable For this type at
music) which were still exceeding the EPD limits. Given
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Pop concert at the Hong Kong Stadium

  

EPD limit could be met at all properties although the
seating capacity in the stadium needed to be reduced
to just over halt the full capacity.

Before agreeing to opt For this solution, a trial
concert was staged to assess both whether the
audience found the sound level and coverage
acceptable and whether the EPD limit could be met
in a 'live' situation. The social survey indicated that
the maiority oi the audience were satisiied and
indeed the music noise met the EPD limits, How-
ever, the noise trom the crowd with the music

exceeded the limit and a lengthy debate ensured as
to whether crowd noise should be included in the
assessment. Issuing the audience with gloves was
one suggestion!

Having exhausted all acoustic options over a
period of a year, the laws of physics with the cur
rent stadium design and local considerations has

 

these breaches, a Noise Abatement Notice was issued by
the EPD detailing that all iuture events are to meet the pre-
scribed limit. Although attempts were mode to obtain an
exemption tor a set number at days, the 65 LAeqy30min level
remained intact and no Further concerts were granted.

Further options were considered and detailed tests were
carried out on concert systems designed to locus the sound
inside the stadium using a number of high Q devices from

meant that the situation has yet to be resolved. This
cata ogue at events demonstrates yet again the impor-
tance of taking acoustic aspects into consideration, along-
side all other engineering issues, at the earliest possible
stage in the design process. The laws ot physics can then
be used tor, rather than against, us.

 

Jim Griffiths MIOA is Director of Acoustics with
Symonds Travers Morgan, Symoncls House, Wood
Street, East Grinstead, West Sussex. Symonds Travers

Morgan is a member at the Association of Noise
Consultants. °"

the sta e and distributed arrays. The stage was also located
in a di erent location orientated away From the majority oi
the nearest residential premises. The tests showed that the
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THE INSTITUTE DIPLOMA EXAMINATION 1996

Dr J M Bowsher HonFIOA

 

The numbers of candidates gaining Merits, Passes or
Fails in each Module are shown for each Centre in the
Table of Results. The total number of candidates was 194
(curiously, the same number as last year) and the overall

pass rate 84.4% (83.9% last year), including all projects.
Candidates who were registered to undertake the inves-
tigative project this year but who did not submit their
project report by the set date are shown in the table to
have failed.

The administration proceeded reasonably smoothly
this year; there were some very minor problems con-
nected‘ with the high number of examination centres used
by Distance Learning candidates and with very late sub-
mission of marks from some centres. Once again, both |
and Jeff Charles, the Deputy Chief Examiner, would like
to thank Linda and Kate in the office for their hard work
in processing all the correspondence from centres and for
checking every script for arithmetical and other errors in
marking. Special congratulations are due to Kate for
working so efficiently so soon after the birth of her daugh-
ter. The written paper moderating session in August went
smoothly, with no cases demanding difficult decisions.

tn the 1996 Diploma, the first run of the new Syl»
labus, theGeneral Principles of Acoustics Module was as
usual assessed partly by course work. Laboratory reports
and assignments set throughout the year were graded
and contributed 20% of the total mark. The overall prac-

 

tical effect was to raise the mean mark on the paper by
1.75% and reduce the standard deviation of the marks
from 21.3 to 12.4. Although the coursework formed a
'hurdle', no candidates failed the whole paper for this
reason, though one had to 'scrope in under the wire'.

A feature of the 1996 results is the very good per-
formances of the Distance Learning candidates overall,
and of those from Colchester Institute in the GPA mod-
ule. A matter of concern, though, was the lack of GPA
questions from centres. Normally the paper is made up
from suggestions by Tutors all over the country, but this
year not one was forthcoming, '

The lnstitute awards 0 Prize to the candidate who
performs 'best in the examinations in any oneyear. The
minimum criterion for the Prize is that the candidate
should have obtained three merits in the written papers
and at least passed in the project. This year, two can-
didates fulfilled this criterion, and one of them was quite
outstandingly good. Thus, I had no hesitation in award-
ing the Prize to Ms Clare Wildfire and Specially Com-
mending Mr Martin Longhurst.

New appeal procedures were instituted by the Edu-
cation Committee in 1995. Conclusions should not be
drawn from the very small number statistics which apply
here, but the number of appeals this year was 4 (all
relating to the Law and Administration paper); it was
two last year.

          

ems?” E s e 8 .5 c
Tang ‘6-2 9 OTD'C'D'; ‘5 .97: =

«Disses s 8 “Ems s2 s” “s
< E a: ,:

Bristol 01 1000 030 000 010 000 000 000 022 0 7 3

Colchester 8900001101000 4113 000 000 231 3133 18468

Derby 2262120 1136 0002154 0002192000 6234149818

Heriot-Watt 000000 000 000000 000 000 000 0010 01

Leeds 0100100 092 000 0101 000 000 000 273 3366

NESCOT 12302531113 000 2132 0001130 000 223109 8818

Newcastle 000000 250000430 000000 000 070 6150

Sheffield 040121000 000131 000 000 000 121 3 11 3

SouthBonk 31130810132 000 001 1201101 000 3108 85416

Ulster 000020 000 000 000 000 000 000 010 0 3 0

DistanceLearning 3 22 3 2 5 4 0104 2 40 4174 0 0 0 0111 13 0 716 8 19 88 24

Totals 17106 9 7249 57418 2 4 0 177316 1 2 0 4534 3 61 24104 40 80 446 97         16  Diploma in Acoustics and Noise Control
Grades awarded to 1996 candidates from each centre
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NESCOT Shaw, 5 A

' ’ Birkett, G P1996 Dlploma Pass Llst Bland] J D Sheffield
Carpenter, T C GOSCOlgne: C M

Tutored Distance Colchester Langley, E J Dawson’ G M Gray, |T

Learning Baker, 5 M Macken, G Ellio” A C Whitehouse, N

| Aazem,J Barber, J Moore, SJ Ellis 3 P

Allen, L Bentley, C F Morgan, B C Giblson A R South Bank

Boughton, P w Blazer, D H Mumford, A E Hun, P's Anchison, M J
Cassidy, P R Bowles, A P Pultord, R J Ingm’m/ Z Andrews, G c
Collins, R Carter, DJ Rathbone, | C Jefferson, K Darius, O E

Ellis, LA Fosker, J A Richards, C G Jones, 5 L Divall, K G
Henderson, A M Fox, S M Robinson, A C Leonard, P A Dunne, 5

Hilton, J L Gilbert, C G Rooney, P D Lomoxl J B O Lord, R M
Jetteries, AJ Howes, G P Scott, N Moidmeml R} McCarthy, G A

Mason, P R Longhurst, M J Simmons, A J MCEVOYI R P Mutimer, K
Parkinson, C M Marshall, P A Simpson, T R New M T Newman, J

Pennington, A McCrory, J F Smith, C L Newénanl 5L O'Hara, H

Richardson, T M O'Donnell, Y M Thiara, J Peters, H M Rougierl F M

Schotield,J Sharp, PJ Wilde, RJ I Rangecroh, LA stokes, DJ

Shutt, M W A Thresh, Y 50900! H A Watson, P

Simpson, P C Leeds ‘ Scrivener, R M
Smith, A H Derby Bilton, DJ ‘ Smith A uls'er

Taylor, R A Adams, B Butcher, A T Williolmsi J A Martin, D

Thomas, SJ Blundell, LC Collinson, E R Wood C R McLaughlin, D P

Watts, G W Callingham, AJ Cowell, H I Nugem, C

Wheeler, H C Cannon, AJ Crowther, R Newcasfle

White, A Croxtord, M Oakley, S Foyer E T

Wildfire, c E Dodd, A P Walker, J F Gribbgn’ D
Durrant, K M Wragg, Z A Holman, D L

Bristol Grocott, G S Mcclenl F M

Long, A Haynes, W E Rondlesl TJ

Powell, A Johnson, D C Rudman, E C

Diploma in Acoustics and Noise Control
. .

Tutored Distance Learning
This mode of study is primarily intended tor students l engineering or construction-related subiect or an Envi-
who have ditticulty attending a conventional course. The ranmental Health Otticer's Diploma.

' tuition pattern involves the programmed distribution at Students electing to tollow this method at teaching

written material and exercises supported by a schedule l tace the same examination and course work require-
ot tutorial contacts and laboratory work. In addition ments tor the award at the Diploma as those studying
candidates have to complete an investigative proiect. by the conventional route which is ottered, subject to

Face-to~tace tutorial arrangements are normally demand, at eight Accredited Centres in the UK.
based on regular meetings in small groups with an The award at the Diploma immediately satisties the
approved tutor. Because at the variable travelling dis- requirements For election to the non-corporate grade at

tances involved, these are arranged at several centres. Associate Member at the Institute, conterring the use ot

Tutorial groups start their studies on various dates the designatory letters AMIOA. It also satisties the aca-
between April and October as and when a number at demic requirements For Corporate Membership at the
students in that geographical area obtain clearance Institute. Election to the grade at Member (MIOA)
From their employer All groups prepare For the Institute involves in addition the tultilment at certain experience
examinations in the June ot the tollowing year. requirements which usually amount to three or more

The normal minimum requirement tar admission to years spent in a responsible role in a position directly
the Distance Learning Course is a degree in a science, related to acoustics, vibration or noise control.   Acoustics Bulletin January/ February 1997 17  
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THE INSTITUTE'S NEW TEACHING LABORATORY

 

The Institute now has a teaching laboratory suitably
equipped for the maior part of the laboratory programme
for the Institute's Diploma in Acoustics and Noise Control.
It has been set up in an annexe building to the Institute's
offices at 5 Holywell Hill that became unexpectedly avail-
able, using instruments donated by companies, particularly
BrUel & Kiaer UK, British Telecom and Symonds Group.
Some equipment was also acquired by scouring the coun»
try for sales organisations offering outdated equipment but
still perfectly usable For educational purposes.

The primary reason for establishing the new labor»
atory is to enable practical teaching to be given to stu—
dents on the Tutored Distance Learning Diploma Pro»
gramme on a flexible schedule that suits their various
other committments. It has proved to be an excellent
opportunity to offer these students exercises specifically
designed to suit their particular requirements.

Starting on January 10th of this year, students in
groups of up to ten, attended one of four intensive labor-
atory/tutorial courses held on succesive weekends, start-
ing on the Friday evening and continuing to Sunday
afternoon,

This experience will be complemented by a day spent
at one of the research laboratories to use the special
Chambers.

This development is part of an on-going exercise to

MET
ACOUSTICS

       

increase the services offered to members. As an example
a vibrating table carrying a chair and desk is under
development, so that consultants and others can bring
their clients to the laboratory to feel what a certain level
of building vibration feels like.

Short courses that could beneficially include a prac-
tical element are currently under development. 0?

‘ t
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The Complete

Acoustics

Package

With all the features demanded by Acoustic Engineers,

COMET/Acoustics’ powerful software suite with its intuitive graphical

user interface has the answer

0 Embedded Interfaces to all common FEA and test systems

0 Advanced features include non~linear frequency interpolation, panel

contributions. sound files and sound quality analysis.

. Batch Solvers.

. Multiple Acoustic Materials.

. Coupled structural/acoustic calculations.

 

Sound Pressure Distribution Through Exhaust at 500 Hz

. Available on all major hardware platforms, from PC/NT. UNIX to the Cray

COMET is being used to solve acoustic problems in areas such as Aerospace, Automotive, Consumer

Goods, Underwater and many more industries worldwide.

Automated Analysis Ltd, Unit C. Enak House, Redldln Way, Horsham,WeslSussex.RI-I13 SQH

Tel: +44 {0)1403 2187l8 Fax: +44 (0)1403 218728 E-mail: automated®fasmet.w.uk
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Noise measurement is now a priority. You need proven,

dependable instruments, that are easy to use, but tough

enough to withstand the wear and tear of everyday use.

Quest Technologies, world leader in safety, environmental

and industrial equipment, supply you with the high quality

instruments you need.

THE RED, RUGGED AND RELIABLE PRODUCT LINE.

Quest sound level meters are tailored to your own application.

Industrial, environmental health, Police and Forces. With large

displays for easy reading.

With basic to advanced features, Quest provide a most

comprehensive range of dosimeters and noise analysers.
Printout capabilities and computer interface.

Now with exclusive “QuestSuite” Data Analysis

Software your job is made easier.
The choice is simple: Quest Technologies.

CALIBRATION SERVICES

P C Werth Ltd offer repair and calibration

(traceable to National Measurement

Standards) and conformity testing of sound
level meters, calibrators, dosimeters and
audiometric instrumentation.

Callus now on 0181 675 5157
or fax 0181 675 7577 for more
information and our Catalogue.

. P.C.WERTH LTD 1
‘Y HOUS ” '1 .

,NIGHTINGALEL NE
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Engineering Division
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ONE YEAR IN

Mike Heath

The new Engineering Council was formed on New Year‘s
Day I996, so the beginning of another new year is an
appropriate time to review progress, And I believe there
is much progress to report. We set out with a number of
clear aims, They included a more effective promotion of
the profession and also 0 raising of standards to stay
world class.

On the promotional side, we were convinced that reg-
istered engineers wanted us to stimulate a greater appre-
ciation of engineers and engineering. They wanted us to
set about changing the national culture. It meant engag»
ing the interest of the public to appreciate the tremendous
achievements being made regularly by Britain's engi-
neers. It also meant seeking Government and Whitehall
recognition of the key contribution engineers make to the
national economy, wealth creation and problem solving,
This in turn would lead to attracting more of our bright
young people into the profession. i

On the regulatory side, it meant leaving much moreof
the mechanics of registration to licensed Institutions. It
also meant a root and branch revision of the 'bible' on
national registration as an engineer, known as 'Stan-
dards and Routes to Registration' or SARTOR. Like paint-
ing the Forth Bridge, this subsequently has to become a
continuous process.

But you cannot effectiver promote something on
which there is not some basis of agreement and equally
you cannot regulate a profession (in a non-statutory
sense) unless the leaders of the profession are broadly
content to be bound by such regulation. Public dis-
agreements are seen by Government and public as evi-
dence that the engineering profession has yet to be
ranked with the other great professions in national
esteem. We have in the past 'shot ourselves in the foot' in
this way.

So we began with the basic premise at the heart of the
unification process: that the Engineering Council would
operate in partnership with the engineering Institutions.
We have to remember that unification was preceded by
fifteen years of at best non-cooperation and at worst
antagonism between the Institutions and the Engineering
Council, so partnership did not come naturally.
We have therefore worked hard at the mechanisms to

make it a reality. First, we have had the Senate and the
two Boards, BEP and BER. They include Senators elected
by institution Councils as well as directly by registrants.
There are also six Senators nominated by the Privy Coun-
cil to give the Government a stake in the process. A great
deal of work has been put in to ensure that this mech~
anism works well. It may need further refinement but is
now quite well established.

But although the Institution Council elected Senators
may have the interests of their own Institutions at heart and
can be lobbied and briefed by them, they do not, in any

 

20  

formal sense, represent them. They are not delegates. So
the system of Senate and Boards is not in itself sufficient.
We therefore set up a system of what we called Institu-

tion Working Groups (IWGs) to address maior issues. Their
findings result in reports or papers to be taken by the
Boards/Senate and later by Institution Councils where nec-
essary. The IWG outcomes are not themselves inter-
Institution agreements but make it more likely that proposals
will subsequently find favour with Institution Councils.

Additionally, the 20/20 Vision Initiative has brought
together the Institutions to contribute to the national
debate in four key areas: communications, energy, envi-
ronment and transport.

None of this replaces another vital mechanism which
is the co-operation and personal contact between key
members of staff of Institutions and the Council. I believe
this has been genuinely transformed and now provides a
platform on which we can move forward confidently,
Much of the contact is informal but we now, for example,
regularly see an Institution taking on the task of co-
ordinating a profession-wide response to a Government
consultation document. As a result of the co-ordinated
response, the Government pays much greater attention to
what is said.

Much of this is enabling and readers may be thinking
that it is all talk. There has indeed been a lot of talk and
not a little disagreement about the way ahead. I would
argue, however, that the greatest weakness of the pro-
fession in the past has not been too much talk but toolit-
tle. Communication is the weakest skill in most human
beings and it is not one for which engineers are
renowned. So we have to work harder at it.

But the first year has not been all talk, The profession
has played a full part in the Government initiative 'Action
for Engineering' and retained substantial responsibilities
for implementation. We now find a ready audience in
Government who have asked us to take the lead in setting
up a national grouping of engineering bodies. We aim to
play a larger part in the now well-established annual Sci-
ence, Engineering and Technology (SET) Week. We are
discussing a draft Memorandum of Understanding
between the Government and the Council. We have also
held discussions with all the molar political parties.

Internally, we are well on the way to a resolution of
the old duplication between the Council and the Institu-
tions at regional level through the new PEIs. This has
brought unification to the regions to mirror that in the
centre although it will inevitably take some months to set-
tle down. Much useful work has also been done on a new
version of SARTOR. We should not underestimate the
challenge of resolving thedifficulties associated with this
but they are certainly now better understood. And we
have worked to make ‘Engineering First' a better vehicle
for communicating with registered engineers.

The Public Affairs staffs of the Council and Institutions
now regularly meet and, instead of aiming only to pro-
mote their own organisations, now look to promote the
profession in a wider sense. A Public Affairs Task Group
of the BEP has been formed to enable Senators to advise
directly on our strategy. On many occasions during the
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CALL FOR PAPERS

 

1997 Institute AGM

and

One-day Meeting

The Management of Sound from

Public Houses, Clubs and Other Indoor Venues
(Organised by the London Branch)

Tuesday 20 May 1997

Church House, Westminster, London

The control of noise from pop concerts has been generally addressed by the Noise
Council’s Code of Practice on Environmental Noise Control at Concerts. However, the
succcessful management of sound from public houses, clubs and other indoor venues
which are not covered by the Code, is still under debate. Mindful of the seemingly
insatiable demand for amplified music at these types of venues, this one-day meeting has
been arranged to explore a number of issues relevant to both environmental and
occupational aspects

Papers are invited with both enforcement and operational perspectives, covering any of the
following or other areas appropriate to this subject:

a Applicable criteria (including inaudibility)

- The design and realisation of sound insulation measures

- The design and use of sound level control devices

- Relevant legal judgements

o Problems specific to low frequency noise

0 Successful (and less successful) noise control schemes

Intending contributors should send their abstract to the meeting organiser as soon as
possible, but no later than 3 March 1997. Successful authors will be notified by 21 March
and the papers to be presented will be published in .Volume 19 of the Proceedings of the
Institute of Acoustics (1997). For this purpose, completed 8 page manuscripts must be
submitted in camera-ready form, using the special paper provided, by 1 May 1997 at the
very latest.

Meeting Organiser:

Jim Griffiths MIOA, Symonds Travers Morgan, Symonds House, Wood Street, East
Grinstead, West Sussex RH19 1UU.
Tel: 01342 327161 Fax: 01342 315927 email:

JGRIFFIT@STMGROUP.MHSCOMPUSERVE.COM

Institute of Acoustics, 5 Holywell Hill, St Albans, Hens ALI IEU. Registered charity no 267026

Tel +44 (0)1727 848195 Fax +44 (0)1727 850553 email Acoustics@clusl.ulcc.ac.uk      



CALL FOR PAPERS

 

1997 Autumn Conference

Codes of Practice
(their use and abuse in noise or

vibration assessment)

27 — 30 November 1997
Hydro Hotel, Windermere

The 1997 Autumn Conference will be organised by the Environmental Noise Group of the Institute of
Acoustics. included in Codes of Practice will be standards which provide a basis for assessing certain
types of environmental noise and vibration. Ideally we would like to examine at the conference every
code that exists and try to examine:

Whether it is used at all;

How it is used;
Does it need updating /reAwriting?

The question of formal adoption under Section 71
of the Control of Pollution Act 1974

If you have ever used, or even considered using, a code of practice in a noise or vibration assessment,
you will be able to make a valued contribution to this conference. The sessions will be a mixture of for
mal presentations and workshops.

So, make a note of the dates in your diary now, and start thinking about what code of practice you will
be speaking on.

Conference Programme Chairman:

Stephen Turner FIOA

Stanger Science and Environment, Suite F4 Leatherhead institute, 67 High Street, Leatherhead, Surrey
KT22 8AH Tel 01372 362856 Fax: 01372 362858

Manfred Heckl Memorial Meeting

lnstitut fiir Technische Akustik, Technische Universitat Berlin

Friday 6 June 1997

(Organisers: Dr Maria A Heckl, Prof Michael Moser and Dr Joachim Scheuren)

A full one-day programme of technical contributions and tributes has been arranged. There

is no fee for attending the meeting. For a full programme and accommodation information,

please contact the Institute of Acoustics. 



FIRST ANNOUNCEMENT

One-Day Meeting

IEC 1672
the new

International Standard for Sound Level Meters
(Organised by the IOA Measurement and Instrumentation Group)

Wednesday 25 June 1997

The Royal Society, London

The last twenty years have seen significant changes in the design and features of sound level meters. These

changes have prompted the International Electrotechnical Commission to set up a Working Group, IEC/TC29/

WG4, to prepare a new International Standard, IEC 1672, covering bothintegrating and non-integrating sound

level meters. The Draft Standard should be circulated for public comment early in 1997, and this meeting has

been arranged to discuss the specifications within the new Standard, and the implications for all users of sound

level meters.

Topics to be discussed include:

Purpose and scope of the new Standard

Microphone requirements

Acoustical frequency responses and accuracies

Steady and transient measurement capabilities

Electromagnetic compatibility
Effects of environmental changes

Tests to show that meters meet the new Standard

The importance of measurement uncertainty during testing
The role of the sound calibrator
Implications and implementation time scales

Contributions have been invited from the following, many of whom are responsible for the content of the Standard:

Alan Marsh, Convenor of IEC/TC29.WG4,USA: Gaston Banget-Mossaz, LNE, France:

Ole-Herman Bjor, Norsonic, Norway: Susan Dowson, National Physical Laboratory,

UK: Peter Hedegaard, Brtiel & Kjaer Denmark: John Kuehn, Convenor of IEC/TC29.

WG17, UK: Gunnar Rasmussen, GRAS Denmark: Richard Tyler, CEL Instruments, UK

Certificates of attendance for CPD purposes will be available to delegates

Request for further information: IEC 1672
Please send me further information on the programme as it becomes available

Name:

Organisation:

Address:

Fax:

Institute of Acoustics, 5 Holywell Hill, St Albans, Herts ALI 1EU. Registered charity no 267026

Tel +44 (0)1727 848195 Fax +44 (0)1727 850553 email Acoustics@clu51.ulcc.ac.uk 



INSTITUTE DIARY 1997

20 FEB

London Branch 1/2
day Visit to BRE
Watford

24 FEB

Eastern Branch Evening
Mtg Auditorium
Design
Braintree

27 FEB
IOA Medals & Awards
Engineering Division,
Council
St Albans

28 FEB

IOA CPD Committee
St Albans

1/2 MAR
Acoustics for Sound
System Engineers:
Course
St Albans

3 MAR
Acoustics Bulletin
Copy Date
(March/April)

5 MAR
Midlands Branch
Evening Mtg Timber in
Acoustics
Birmingham

7 MAR
IOA CofC in W'place
Noise Ass't Advisory
Committee
StA/bans

7 MAR
IOA Acoustics Bulletin
Management Board
StA/bans

18 MAR
Noise Impact
Assessment Working
Party
St Albans

19 MAR
London Branch
Evening Mtg Noise
and Environmental
Health
St Albans

19 MAR
Eastern Branch Evening
Mtg Live Entertainment
Noise
Ipswich

24 MAR
Underwater Acoustics
Group AGM
London

24-27 MAR

Joint IOA/[OP Physical
Acoustics Group
Conference
Leeds

7 APR

Building Acoustics
Group Workshop
TBA

9 APR

IOA Environmental
Noise Group
Committee
St Albans

1 0 APR

Yorks & Humberside
Branch Evening Mtg
Computerbased
Instrumentation
TBA

10 APR
IOA Diploma Board of
Examiners
St Albans

11 APR
IOA l & M Group

Committee
St Albans

16 APR

London Branch
Evening Mtg
Intelligibility/Safety
London

16 APR

Environmental Noise
Group 1/2 day
Workshop
Entertainment Noise
Glasgow

19 APR
Eastern Branch Dinner
TBA

24 APR

IOA Publications,
Meetings Committee
St Albans

1 MAY

North West Branch
Joint Mtg with UKELA
TBA

1 MAY

IOA Membership,
Education Committee
St Albans

1 MAY

Acoustics Bulletin
Copy Date (May/June)

15 MAY

IOA Medals & Awards,
Council
St Albans

16 MAY
IOA CofC in W'place
Noise Exam
Accredited Centres

20 MAY
One-day Meeting:
Sound from Pubs &
Clubs etc and
1997 Institute AGM
London

22-24 MAY
Conference:
Auditorium Design at
the Millenium
Belfast

22 MAY
Eastern Branch Evening
Mtg Natural Noise
Control
TBA

6 JUN
IOA CofC in Env Noise
M'ment exam
Accredited Centres

13 JUN
IOA CofC in W'place
Noise Ass't Advisory
Committee
St Albans

18 JUN
Midlands Branch
Evening Mtg
TBA

19/20 JUN
IOA Diploma Exams
Accredited Centres

25 JUN

l & M Group One-day
Mtg IEC 1672
London

1 JUL

Acoustics Bulletin
Copy Date
(July/August)

2 JUL

IOA Electroacoustics
Group Mtg
London

10 JUL
IOA CofC in

Environmental Noise
M'ment Advisory
Committee
St Albans

19/22 AUG

ISMA 197
International
Symposium on
Musical Acoustics
Edinburgh

2 SEP
Acoustics Bulletin
Copy Date
(September/October)

9 SEP
Midlands Branch
Evening Mtg
TBA

18 SEP

IOA Publications,
Meetings Committee
St Albans

25 SEP
IOA Membership,
Education Committee
St Albans

2 OCT

IOA Medals & Awards,
Council
St Albans

10 OCT

IOA CofC in W'place
Noise Exam
Accredited Centres

23-26 OCI'
Conference:
Reproduced Sound 13
Windermere

31 OCT
IOA CofC in Env Noise
M'ment exam
Accredited Centres

1 NOV

Acoustics Bulletin
Copy Date
(Nov/December)

7 NOV
IOA CofC in W'place
Noise Ass't Advisory
Committee
St Albans

12 NOV
Midlands Branch
Evening Mtg
TBA

13 NOV

IOA Publications,
Meetings Committee
St Albans

27-30 NOV

Autumn Conference:
Codes of Practice
Windermere

4 DEC
IOA Membership,
Education Committee
St Albans

5 DEC

IOA CofC in
Environmental Noise
M'ment Advisory
Committee
St Albans

11 DEC

IOA Medals & Awards,
Council
St Albans

Institute of Acoustics, 5 Holywell Hill, St Albans, Herts AL1 1EU
Tel 01727 848195 Fax 01727 850553 email Acoustics@clusl .ulcc.acuk Registered Charity No 267026 



 

past twelve months, when engineering has been brought
to the attention of the public, the unseen hand at Institu-

tions and Council has been behind it. That will increas-
ingly be the case.

The Council, helped in most cases by Institutions, has
played a direct promotional role in running the Young
Engineer for Britain Competition, the national Environ-
ment Award for Engineers, the Neighbourhood Engineers
scheme and the Women Into Science and Engineering
(WISE) campaign. The Council and a number of Institu-
tions now have an important presence on the Internet.

Potentially more important, however, have been our
growing links with the media and other organisations
with an interest in engineering. We are all putting our
shoulder behind the Year of Engineering Success which
we trust is going to be an outstanding success.

This year, among many other initiatives, we will see
important development work on SARTOR heading
towards completion, We will also see a major drive to
communicate more eFFectively with industry‘ | see these as
our next key priorities. There is a great deal of work still
to be done. By itselt, the Engineering Council would have
neither the resources nor the credibility to carry it out. In
partnership with the engineering Institutions, however,
and given the enthusiastic and willing support 01 reg-
islered engineers throughout the nation, we will surely be
able to make 1997 a landmark year in the history at the
engineering protession in Britain.
Mike Heath is Director General of the Engineering
Council - '3'

COLMAN
ACOUSTIC TEST LABORATORY

Available to carry out Independent Acoustic

Testing to the following standards :—

8.5. 4196: Part 1: 1991

3.5. 3638: 1987

B5. 2750: Part 3: 1980

ISO 3741

ISO 354

ISO 140/3

Fo'i’ffith?ififormationcont§t.

Mi: I. Stones BSc. MSc., Laboratory Manager,

Senior Colman, Hibernia Way, Barton Dock Road,

Strettord, Manchester M32 OXY

Tel: 0161 866 8300 Fax: 0161 866 9455
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LNVIRflHflILNTflL H0111;
The new Rion NA»27 Precisnon Real Time

Third Octave Band Sound Analyser,
designed With National and International

standards in mnd. CE labelled and

PTB approved,

Lightweight, with two channels

it measures and displays

two time weightings

and two frequency

weightings,
Simultaneously.

Graphic and

numeric data

is displayed

in real

time.

So too, is the measurement of

ms. Leq, Lma>< etc. in each third

octave band — and there's enough

battery power to measure a full

Behour shift.

The finishing touch 18 an

infrared port for fast, reliable

communicatiors,

For the facts call

the sole UK

representative:

Quantitech

Ltd Unit Old Wolveitnri Rd, Old Wolveitcn

MK ‘ rNF’ Tel: 01908 " 722 Fax: 01908 22/(33
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ACE
The world's smallest FFT analyzer.
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ACE, the DP104 H-T Analyzer.
comes in a Windows SB
interface and has:

0 QQ-KHZ real-time
tr1-spectrum average

0 Real—time zoom

0 Frequency response

9 PSD

O Synchronous average

9 Correlation

0 Disk record

9 Disk playback

O Replay analysis

ea!) 0

 

2 input channels

2 output channels

32-bit floating point,
50-MHz DSP

Call 408-371-7100

DATA PHYSICS
CORPORATION SOLUTIONS IN

SIGNAL PROCESSING

2085 Hamilton Ave, Suite 200, San Jose, CA 95125
Telephone: (408) 371-7100, FAX: (408) 371-7189

UK Office: Peppercorns Business Centre,

Peppercorns Lane, Eaton Socon

Huntingdon, Cambridgeshire, PE19 SJE, England
Telephone: 01480470345 FAX: 01480—470456

China Office: A207b Yin Hai Buildinng
250 Cao Xi Road, Shanghai 200233, PR. China
Telephone: 02164810880 Ext. 1207 FAX: 021454826332



FROM STRUCTURAL RESPONSE

TO ACOUSTIC CONTROL %

 

Automotnganalyst‘s

"Predieiion oi engine/powertain noise
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Transfer path analysis of structurelairbume
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Modelingrof mum—layered absorption panels
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Interaction of sound waves with structures
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. . . . Electfital en 'irieer
For the ultimate vrbro—acoustlc experience . 9—in—9 , y. . ‘

\ Transformer noise modeling

SYSNOISE Rev 5.3 implements advanced acoustic modeling capabilities upfront in the

design phase to improve, refine and optimize acoustic performance at the soft-prototype level.
Environmental impact of powerplants

I
Turbine hall layout

I Fully graphical environment including sound replay and acoustic animation
‘I

      

   

 

' “Wizards” and customizable button windows ‘ Auaio

0 Acoustic BEM, FEM and Infinite FEM methods for transient and harmonic analysis designer‘s

0 Calculation of SPL, sound power, acoustic intensity and acoustically induced vibration L. diatipn pane‘r'n

‘ Vibro~acoustic response to random structural and diffuse acoustic loads fic—onnenhal] a‘ndml studio aEli'ustic

U Sound field in flow conditions l “I;in
Design of gleam—acoustic enclosures

‘ ‘ 'l
0 Panel contributions, design sensitivities and optimization shell (LMS OPTIMUS) /

\. l0 Support for experimental test data input (i.e. LMS CADA-X)

- Fully integrated two-way interfaces with MSC/NASTRAN + PATRAN, ANSYS,

IDEAS, Hypermesh, ABAQUS, Pro/Mechanica and others maggfagturer§

0 Ask us about our products for high-frequency analysis and acoustic trim panel design ‘Mflmgr 0i =3” Yeswflbwgeiss
' ' r - Case radian nanatyslis

To find out how thousands of engineers today design quality into their products using ‘ersilioning ofsound absorption material

SYSNOISE, call the SYSNOISE team today.

NUMERICAL
TECHNOLOGIES   LMS UK

Unit 10 Westwood House Interleuvenlaan 70

Westwood Way ' COVENTRY CV4 8H5 3001 Leuven (BELGIUM)

Phone (01203) 474 700 Phone: +32 16 384 500

Fax (01203) 471 554 'Fax: +3216 384 550
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SPEECH 81 HEARING, 1996 AUTUMN CONFERENCE

Hydro Hotel, Windermere, 21 — 24 November 1996

 

The 1996 Autumn Conference on 'Speech and Hearing'
was held at the Hydro Hotel, Windermere from 21 — 24
November, Since the Speech Group was formed in i976
this is the twelfth occasion at which a session or a whole
meeting has been devoted to speech topics at an IOA
Conference, and the seventh time at Windermere.

The conference followed the now established pattern
of oral and poster sessions but this time each oral session
began with an invited speaker giving a 30 minute key-
note lecture on the latest developments in his field. This
innovation was iudged to be a success,

The first session on Auditory Scene Analysis was
chaired by Bill Ainsworth and began with a keynote lec-
ture by Martin Cooke from Sheffield University an 'Audi-
tory organisation and speech perception: inseparable
processes?'. This was followed by 'Expanded signal rep‘
resentations for auditory scene analysis' by Georg Meyer
(Keele University) and 'A blackboard model of audito
organisation' by Daryl Godsmark and Guy Brown (She -
field University). The session concluded with 'A sound
separation system for the hearing impaired' by Philip
Denbigh from Sussex University which included a con-
vincing demonstration.

After coffee nine posters on Speech Synthesis and Per-
ception were presented: 'Recurrent networks for English
text-to-phoneme conversion' by R | Damper and M J
Adamson (Southampton University), 'lmproving texHo-
speech naturalness', by M Tatham (Essex University) and
E Lewis (Bristol University), 'Natural voice output in inter-
active information systems', K Morton and M Tatham
(Essex University), 'A parallel formant synthesis approach
to speech coding', by D F Marston, C | Parris, G D Tat-
tersall and D Y-K Wong (Ensigma Ltd), ’The identification
of gender from synthetic speech' by S P Whiteside and J
Goodall (Sheffield University), 'Perceptual tolerance of the
shape of formant transitions', by W A Ainsworth (Keele
University), 'The influence of speaker normalisation on
vowel identification in natural speech', by S K Boegli and

A J Watkins (Reading University), 'A blackboard model
of auditory organisation Ii: timbral similarity', by D God-
smark and G J Brown (Sheffield University), and 'Phase
interpolation methods for pitch and time-scale mod-
ification of voiced speech', M P Pollard, B M G Cheet-
ham, C C Goodyear (Liverpool University) and M D Edg-
ington (BT Laboratories).

Following the usual substantial lunch Steve Cox
chaired a session on Speaker and Language identifica-
tion. The keynote lecture was given by Mike Carey
(Ensigma Ltd) on 'Speaker verification‘.

The biggest application area for speaker identification
is in the field of security systems: where an individual's
identity is verified according to the patterns of his speech.
To avoid the problems of imposters with tape recorders,
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the text has to be changed for each verification which
makes the problem different to just matching the spectral
content of the signal, For telephone quality speech and
with up to 105 of signal, current systems seem to have
error rates of about 5% misses and 5% false alarms
among a test set of 40 speakers. Mike spoke about the
favoured technique of Gaussian modelling which uses the
distribution characteristics of short time spectral prop-
erties of the signal. Typically the frequency distribution of
any single parameter is modelled by a mixture of Gaus-
sian density functions; amazingly up to 1000 mixtures
are used! Clearly uncontrolled changes in the signal qual-
ity affect the performance of such systems and Mark Paw-
lewski (BT) showed how different types of channel nor-
malisation improved the performance of his system.
Eluned Parris and Harvey Lloyd Thomas (Ensigma) spoke
of a related problem: how to identify in which language
a piece of speech is spoken. This has applications for the
automation of international telephone services - to direct
a speaker automatically to an operator of the appropriate

'language for example, When questioned why people
weren‘t asked to speak the name of their language, Mrs
Parris replied 'but what language would you ask them
in?‘

Papers in a related session on speech analysis and
processing demonstrated a wide range of techniques of
modern mathematical signal processing (higher order
spectra, Bayesian noise models, Hilbert transforms) com-
bined with the methods of experimental phonetics: includ-
ing electropalatography (detection of tongue contact with
the palate using an electrical plate), magnetic resonance
imaging (MRI) of the vocal tract and inverse filtering of
the larynx vibration signal from the radiated sound. The
advanced techniques tend to show small enhancements
for say fundamental frequency analysis or formant analy-
sis, but on the whole tend to confirm that the conventional
methods work pretty well.

So much effort has been put into exploring algorithms
for speech signal analysis that it gets harder to find meth-
ods that give dramatic improvements. Residual problems
are often due‘Vto the inadequacy of our model of the
speech signal in the first place..To gauge alternative
approaches effectively it is also necessary to have some
standardised material and implementations of standard
algorithms. Eric Mousset (Keele) started on this path with
a comparison between a number of pitch detection algo-
rithms on an emerging standard corpus of reference
data. An interesting novelty was shown by G Cowley
(UEA) whereby a vector quantisation (VQ) codebook is
re-assigned and reordered to minimise the spectral dis-
tortion caused by transmission errors of the binary VQ
codes. Christine Shodle (Southampton) displayed some
beautiful MRI images of fricative production; the imaged
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articulation of the tongue position had clear differences
depending on the quality of the surrounding vowel. This
so-called coarticulatory phenomenon was visible even
though the fricative had to be held for several seconds to
get the picture. The hope is to get enough detail from the
picture to make a volumetric analysis of the articulated
tract.

On Saturday morning in the session on Speech Rec-
ognition chaired by Laurie Moye, Martin Russell (DRA

Malvern), in a lucid keynote talk, highlighted the dramatic
drop in performance when stateof the-art recognisers are
applied to natural, informal speech rather than read
speech. He argued persuasively that what is missing is an
ability to 'model the underlying mechanisms, rather than

the surface manifestations‘, to make it possible to adapt to
new speaking conditions. However, it is necessary to for-
mulate such models by extensions of the established sta-
tistical recognition framework, based on Hidden Markov
Models, rather than begin afresh,

There were several reports with this theme. Wiewiorka
and Brookes (Imperial) presented a study of 'Exponential
HMMs', in which 'the output distribution parameters foI‘
low negative exponential paths within each state. This is
one way of addressing the limitation of conventional
HMMs that successive observations associated with the
same state are assumed to be uncorrelated. Wendy
Holmes and Martin Russell have beenworking for some
time on a related approach to the same problem. In their
'segmental HMMs', the observations in each state are
associated with a traiectory rather than taken inde-
pendently. Ben Milner (BT) introduced a scheme for assos
ciating temporal information into HMM state distribution
modelling based on CepstraI-Time Matrices. He gener-
alised this idea to experiment with several temporal trans-
forms on a time-matrix of cepstral coefficients. All these
studies show modest improvements in recognition rate,
albeit only in some conditions and only on small-scale
problems. They also demonstrate that extensions of HMM
theory are not easy to accomplish with» ,
out sacrificing some of the mathematical
robustness of the technique.

In other oral presentations, John and
Wendy Holmes demonstrated modest
improvements in digit recognition by
adding formant frequencies to the obser~
vation vector, The formant information
was extracted in a navel way, by emu-
lating human expertise in this task. The
idea is to find the closest match of the
data for a frame in a representative set
of spectra for which the expert has pro- I
vided formant labels. Steve Cox (UEA)
presented a technique for recogniser
assessment which uses the performance
of human listeners as a reference stan-
dard. By how much do you have to
degrade'the speech until human per-
formance matches that of a recogniser?
The preferred speech distortion method
is time-frequency modulation. In con-    Appreciative audience at a poster session
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trast, Catherine Brown (DRA) reported encouraging
results from a study in which speech recognition was
used in pronunciation learning by children.

In the poster session, Simon Downey (BT) presented

work on recognition in noise, based on adapting speech
models to the noisy environment. He showed that adap-
tation based on Wiener filtering dramatically improves
the match between HMM state distributions trained on
clean speech and distributions for noisy speech. In the
only paper concerned with language modelling rather
than acoustic modeIIin , Ian Gransden (DRA and Forum)
reported on the use ofalong-context language models in
re-scoring word lattices.

Flesch and Brookes (Imperial) tackle speaker adapta-
tion by optimising their filter bank to an individual
speaker. The optimisation is based on minimising the
errors in a phoneme classification task. Suwastio et aI
(Plymouth) use HMMs to distinguish between the same
word spoken as an adiective a noun or a verb (eg pEr-
fect, peRFEct, perfECt). This works well, but how it might
be extended outside the words in the corpus used is
unclear. The paper is also remarkable for its results sec-
tion, which includes more than 250 numbers and no
graphs. Bill McKee (Plymouth) is developing an HMM
adaptation technique he calls 'Optimal Feasible HMMs',
which he claims can be 'gIobaIIy-optimol with respect to
the training data'.

Sunday morning began with a session on Phonetics
and Aids for the Handicapped comprising the following
posters: 'Speech intelligibility in classrooms” by R Craik,
D J Mackenzie and S Airey (Heriot~Watt University),

'Visualising traiectories in phonetic space with self»
learning maps', by A Hatzis, P D Green and 5 Howard
(Sheffield University), 'WINDMILL — the use of a parsing
algorithm to produce predictions for disabled people‘ by
M E J Wood and E Lewis (Bristol University), 'An acoustic
study of phonation in apraxia', by S P Whiteside and R
Varley (Sheffield University), 'Analysing alternative pro»
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nunciations to improve dictionary baseforms (or why peo-
ple are not ideal sources for recording a speech data-
base)‘, by 5 Downey (BT Laboratories), 'lnvestigating syn-
tax-prosody relationships with the PROSICE corpus' by M
Huckvale and A C Fang (University College London),
'Who needs phoneticians? Phoneme transcription for
speech recognition vocabularies' by C Cheepen (Surrey
University), N M Fraser and B Salmon (Vocalis Ltd),
'Singing pitch errors in children aged 7 to H' by J A S
Angus and D M Howard (York University), 'Managing
inequality in dialogue: phonological signalling in inter-
views‘ by J Monaghan (Hertfordshire University) and C
Cheepen (Surrey University) and 'Articulatory phonology,
task dynamics and computational adequacy' by M Tat-
ham (Essex University),

The keynote lecture of the Sunday morning session on
Telephone Applications, chaired by Mark Tatham, was
given by Denis Johnston from BT Labs. lts title was 'From
phonemes to 'phones: applying speech, recognition to tel-
ephone networks'. First he gave us some facts about the
telephone, explained its structure and how it works. The
main problem concerning both speech and telephone is a
high’ level of variability, in the case of the telephone
caused by a large number of different lines and coding
systems. Non-linearities and distortions are either due to
the telephone set itself, if, eg a carbon microphone is
used, or due to the telephone link (network) which is
responsible for the echo effects, acoustic leakage, ana-
logue-to-digital conversion and signal compressions Mov-
ing from an analogue to a digital network reduced the
error rate for speech recognition by 50%, but the talker
still needs to speak clearly and correctly Also using
shorter telephone lines improves the results

Johnston described some applications which make use
of speech recognition over the telephone network in this
country, such asthe speaker-dependent ones: a speech
controlled adventure game 'Penny Green' (1985) or rep.
ertory dialling using cellular phones fitted in a car (1986)
and the speaker-independent ones: CallMinder — an
answering machine in the network currently used by
600,000 customers (1994) or Brimstone — telephone
enquiry system (i 996):Telephone-based applications can
find further use in such areas as operator assistance,
spoken e-mail, repertory dialling, information services.
Johnston concluded saying that telephone-based speech
recognition was starting to become more and more wide-
spread

The following talk in this session was given by Peter
Nowell from the DRA and was entitled 'Non-word based
topic spotting: experiments on Switchboard'. Nowell
started by explaining the word-based approach to topic
spotting First of all the training material has to be tran-
scribed orthographicallyi Non-word based topic spotting
differs from the word-based one in that the training mate
rial has to be transcribed phonemically and key-
sequences of phones rather than keywords are selected in
the analysis. The non-word based approach has the
advantage of being easy to adapt, languages
independent and needing no pronunciation dictionary.
On the other hand, it requires phonemic transcriptions 28   
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Sunday morning and the snow arrived

Conference 81 Meeting Reports

spelt speech, and it possesses 0 flex-
ible architecture.

This short description was fol-
lowed by a demo in which Attwater
dialled the number of the service and
made an enquiry. First he was asked
to say the surname and spell it. Then
the first name was requested, which

only happens in the case of multiple
entries with the some surname. The
name was repeated and the user was
asked for confirmation. Using a text-
to-speech system the numbers were
given of all people listed with the
same name. Finally, the user was
asked if he wanted to hear the num-
bers again and if he was intending to
make a new enquiry.

, After this demo Attwater
v described the system in more detail.
The following dialogue issues are
taken into account: user knowledge —

  

and is sensitive to sub-word features.
Experiments were done using the Switchboard corpus

which contains unscripted conversational speech of tele-
phone bandwidth and quality, recorded from multiple
speakers, through multiple channels and on multiple top-
ics. In each experiment one topic was selected as
'wanted'. The results were disappointing. In his conclusion
Nowell stressed that minimum error rate selection worked I
better for non-word topic spotting and that there was still
room for improvement,

The Following talk was given by P Sivakumaran from
the University of Hertfordshire. Its title was 'Investigation
into the performance of automatic speaker verification in
telephony'. He started by pointing out two important fac-
tors in practical speaker verification. One has to do with
spectral distortion due to the communication channel and
the other with speech variability due to anomalous events.
In order to deal with the first problem, cepstral mean nore
malisation or delta cepstral parameters can be used
which aim to discard channel-related information. As far
as anomalous events are concerned, these can range
from channel and environmental to uncharacteristic
speech sounds from a speaker, Their effect can be
reduced if normalisation of verification results is used.
That means that instead of the absolute values a ratio of
the score for the target model (proposed speaker) to
scores for other considered models (mean cohort score) is
used.

The final presentation of the session and the whole
conference was given by David Attwater from BT Labs. It
was entitled 'Large vocabulary access to corporate direc-
tories'. The subiect of the talk was Brimstone, a voice?
driven directory enquiry system intended for use by BT
employees and based on a subset of the BT internal tele-
phone directory, It consists of 5000 entries, 3000 sur- |
names and 900 first names. It is capable of dealing with
homophones and synonyms, both spoken and fluently  Acoustics Bulletin January / February 1997

different users respond to prompted
items with varying accuracy; predictability — some items
can be expressed in a number of ways; accuracy —
speech recognition performance varies for different
vocabulary types; data-characteristics — sub-dialogues
are used to obtain less-known information; and dis-
ambiguation of similar entries by confirmation to the
user. The architecture of the system consists of a dialogue
manager, a speech platform, an application database
and information management. The last one is separated
from the dialogue manager and capable of maintaining
multiple hypotheses, modelling each track and rela-
tionship in the vocabulary. The vocabulary model makes
a distinction between concepts (multiple pronunciations
and spelling) and vocabulary (many items referring to
one concept as presented in the database),

In his conclusion Attwater stressed that large vocab-
ulary systems are feasible. The fundamental limits are due
to recognition accuracy and the quality of speech syn-
thesis, but also both the dialogue manager and the infor- i

motion management have to be designed with special i

care. '

Many people commented on the excellence of the l
meeting. It was marred for many however by their iour-
ney home. During the last session the snow fell steadily
and by afternoon the roads out of Windermere were
blocked with unmoving traffic. A combination of this, a
fire in the channel tunnel and a French transport strike
caused one delegate to take 24 hours to return home to
Paris!

For those who were unable to attend the conference
the abstracts of the papers can be found on the web at
http://ioa essex ac uk/ioa/groups/speech html.

I am grateful to Mark Huckvale, Phil Green and (

Dorota lskra for their notes on the Friday afternoon, Sat-
urday and Sunday sessions respectively.   Bill Ainsworth FIOA
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NUMERICAL/ANALYTICAL METHODS FOR
FLUID STRUCTURE INTERACTION PROBLEMS

Strelley Hall, Nottingham, 16 — 17 December 1996

Introduction
This was the first institute of Acoustics conference devoted
entirely to numerical/analytical methods for fluid-
structure interaction problems. Some previous Under-
water Acoustics Group conferences have included mate-
rial on this topic within the context of an application
area. The aim of this meeting was to bring together
researchers/designers using numerical methods in differ»
ent fields. There were many contributions from academic
establishments, industry and research agencies. There
were authors from UK, USA, Denmark and Russia. The

conferencewas held at Strelley Hall, the headquarters of
PAFEC Ltd. This building is a delightful setting, having
much history and character and served bothas venue for
lectures and the conference banquet.

Welcome and A B Wood Medal Lecture
After a welcome from Richard Henshell, the Chairman of
PAFEC Ltd, the T995 A B Wood Medal was presented to
Nicholas Makris by Bernard Berry, the President of the
Institute of Acoustics. Bernard's speech revealed that
Nicholas has done much original research, is an eminent
acoustician and a worthy recipient of the medal. The
associated presentation used statistical arguments to
show that a logarithmic measure of intensity is sensible in
ocean acoustics, where there are fluctuations which can
be described by circular complex Guassian random sta-
tistics. An outline of the technical programme follows.

Sonar Applications
David Hardie from DRA Winfrith presented a useful over-
view of computational techniques, including finite ele-
ments, boundary elements, wave envelope elements and
hybrid approaches, and a brief description of some com»
mon types of transducer.

This was followed by Amanda Gallaher from
the same establishment who spoke on modelling a
diamond shaped array of ring transducers. Some
insight into the difficulties of array design was
gained by the audience because it seemed that the
performance would be improved by moving the
array elements closer than is physically possible!
The animated contours gave greater under-
standing of the complex interaction effects
between array elements.

A presentation by Trevor Francis of Birming-
ham University compared results from PHOEBE,
Trevor's FE/BE analysis program, some computa‘
tional results supplied by Patrick Macey of PAFEC
Ltd and experimental results supplied by John  30    

Oswin of BAeSEMA, for a flextensional transducer. The
agreement between computed results was very good, to
the relief of both analysts. There was also good correla~
tion with experiment.
A substructuring technique for finite element models of

sonar transducers was described by Chih~lyeli Chen,
Birmingham University. This gives computational savings
for models with many identical elements. The accuracy of
the technique was demonstrated by comparing with a full
FE model and with experiment.

Acoustic Boundary Elements
FE and BE methods were reviewed by Colin McCulloch
from LMS UK. Techniques for producing a simplified fluid
mesh, from an initially existing fine structural model were
described. Some of the geometries used to illustrate the
methods were complex, coming from an automotive con-
text where the technique is mare widely used.

Results for a coupled FE/BE analysis were then

described in a paper by Steven Newhouse of Imperial
College. He suggested that often a finer discretization is
required for the structural mesh than for the fluid mesh. A
strategy for performing vibroacoustic analysis on a multi~
processor computer was outlined.

Patrick Macey of PAFEC Ltd described a strategy for
efficiently analysing submerged axisymmetric shells with
internal 3D structure, using a combination of Fourier and

3D elements. Various strategies for efficiently solving the
resulting equations were discussed.

Submerged Structures/ Periodic Systems
Brighton University's Paul Harris offered the unofficial title i
'how to sink a submarine with a bubble'. A video was ‘
shown of some small scale bubble motion. A simplified i
theoretical model was described, assuming the bubble
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The Conlerence Banquet

remains spherical and stationary. Results can be com?
puted very much more rapidly than in a Full boundary
element method, Interest in this talk was Further heighte
ened when it was pointed out that the theory might have

application in the brewery industry! Mike Blakemore oi

SAIC Ltd then discussed methods tor analysing submarine
sonar sell noise. Standard statistical energy analysis
methods neglect coherence ettects, hence the statistical
power tlow method was proposed

Jiang Zhang at Bath University described a combined

FE/BE method for predicting the response at a one-
dimensional periodically stittened, Fluid-loaded plate
excited by a line torce, using the spatial Fourier translorm
method. Comparison was made with analytical results.

Scattering/ Propagation
Victor Hump ry of Bath University considered scattering
by elastic cubes. Computational results From a com-
bined FE/BE model were compared with experimental
results supplied by Peter Thorne oi the Praudman
Oceanographic Laboratory and Shaobo Sun of the

Technical University of Denmark. Good agreement was
obtained. It was shown that the backscah‘er depends
significantly on the orientation of the cube,

The transmission line matrix method was described
by Simon Pomeroy at Loughborough University. This
technique can be used to solve transient problems and
a recent refinement permits the precise placement of
obiect boundaries,

A new mathematical/physical model For scattering
by a lisli‘s swimblodder was described by Christopher
Feuillade from the Naval Research Laboratory, USA
This model has been used to explain experimentally
observed properties of Atlantic cod.

 

Social Programme
In the evening at the end at the First day a coach took
delegates to the centre of Nottingham For a pre-
arranged ghost tour at the historical city centre which
ended up deep in the cave/cellars ot Ye Olde Salutes
tion public house. Highlights of the walk included the
tale 0F Mortimer's cavern and the origins at celery
growing in Britain. On returning to Strelley Hall there

was a mulled wine reception Followed by the confer-
ence banquet. Some intormal entertainment was pro-
vided by a group 0F three musicians, Amanda Gal-

laher, David Hardie and Patrick Macey. The

mediaeval music was played on wooden recorders,
but also included some singing by Amanda and play-
ing at the crumhorn, bass rackett and cornamuse. The

evening was completed by a tour at the dungeons oi
Strelley Hall with a tinal late night ghost story, At

lunch time on the second day many at the delegates
looked round All Saints Church which dates back to the

fourteenth centary and has an unusual tomb, oi Samson

de Strelley, in front at the altar.

 

Conclusion
The conterence organiser believes that computational
tools tor fluid-structure interaction will become increas-
ingly important in the iuture, as the cost el‘tectiveness

compared with experimental approaches improves.

Hopefully the Underwater Acoustics Group will hold a
second conference on this theme in the future.

Thanks are due to all involved in what was generally

agreed as being an intormative and very enioyable
event.

Patrick Macey '3
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Hansard -

10 December 1996
Noise Barriers
Sir John Stanley: To ask the Secretary of State for Trans-
port, pursuant to his answer of 29 November, Official
Report, column 417, if highway authorities are empow-
ered to fund the construction of noise barriers on existing
motorways and trunk roads built (a) before and (b) after
l7 October 1969.
Mr Watts [holding answer 9 December 1996]: Yes. Section
282 of the Highways Act 1980 empowers highway author-
ities to fund noise barriers on motorways and trunk roads
built before and after 17 October 1969. The use of this
power is discretionary, and there is no obligation on high-
way authorities to fund the construction of noise barriers.

 

1] December 1996
Aircraft Noise Limits
Mr Chidgey: To ask the Secretary of State for Transport
what steps he will take to enforce the noise limits due to
be imposed at Heathrow, Gatwick and Stansted from i
January T997,
Mr Bowis: On 6 December, the High Court ordered a
stay on the introduction of the daytime noise limit of
94 dBA Lmax and the night-time noise limit of 87 dBA
Lmax at Heathrow, Gatwick and Stansted airports until the
determination of an application by the International Air
Transport Association for judicial review of the decision
announced by my noble Friend on 28 August. The decision
to improve monitoring efficiency by resiting some of the
existing monitors and adding new monitors and other mat-
ters in the announcement of 28 August are unaffected.

13 January 1997
Motorway Noise
Mr William O'Brien: To ask the Secretary of State for
Transport what proposals he has to reduce noise from
increased traffic levels on existing motorways affecting
domestic properties; and if he will make a statement.
Mr Watts: Tighter noise emission standards for new vehi-
cles were introduced on 1 October 1996. In addition,
when renewing the surface of a road the Highways
Agency considers the materials and technology available.
Some of the surfacing products now available generate
significantly less tyre noise than older surfaces, and they
can be used where they are no more expensive in whole-
life cost terms than conventional surface treatment.

is January 1997
ENVIRONMENT

Noise Act I996
Mr Harry Greenway: To ask the Secretary of State for the
Environment which local authorities have indicated that
they (a) will and (b) will not implement the Noise Act
1996 on 1 April T997; how much expenditure will be
incurred or saved in each case; and if he will make a
statement.
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Mr Cloppison: This information is not available centrally.
However, my Department is commissioning research to
establish the level and type of noise complaints service
provided by local authorities in October 1996 and to
track development of these services, including take-up of
the new night noise offence in the Noise Act 1996.

28 January I997
Airports and Aerodromes (Noise)
Mr Jim Cunningham (Coventry, South-East): I beg to
move,
'That leave be given to bring in a Bill to control the level
of aircraft noise at airports and oerodromes; and for con-
nected purposes'.
This is a modest Bill which responds to concerns about
noise levels expressed by those who live near airports. It
cannot be a substitute for Gavernment regulations, which
many hon Members have pressed the Government to
introduce. The Bill is about research.
Governments across Europe are concerned about the

effects of noise pollution. Aircraft landings and take-offs
cause the greatest amount of noise — and at some air
pans there are landings every two to three minutes. The
impact of aircraft engine emissions on the environment
and on health should not be underestimated. Many res-
idents complain of ill health, which they attribute to living
near an airport or under a flight path. The disturbance to
residents caused by nightrtime flying is well documented
Night-time flying is one of the most obvious causes of
noise pollution — many hon Members receive regular cor-
respondence on that subiect — and can cause a great
deal of disturbance and inconvenience to sleeping res-
idents.
This Bill enables the Civil Aviation Authorityto carry out
research into, first, the use of hushkits; and, secondly,
technology, including aircraft computers and so on. As
well as examining ways of making hushkits more effec
tive, it is important to conduct research into alternative
forms of noise reduction.
ln order to enable older aircraft to meet the chapter 2
standards, it was necessary to fit them with engine muf-
flers known as hushkits. They are relatively inexpensive,

but they do not reduce the level of chemical emissions
from aircraft engines. There is also a growing feeling in
aviation that hushkits will not, by themselves, produce a
satisfactory reduction in noise pollution.
Many aircraft that are currently classed as chapter 2 will
be upgraded to chapter 3 by fitting them with hushkits.
Unfortunately, many of the hushkits will provide only the
bare minimum of noise reduction that is required in order
to satisfy chapter 3 rules, while some of the new genera-
tion of aircraft are so far inside the restrictions that it
almost makes a mockery of those rules.
Luton airport is currently developing a new computer sys-
tem for aircraft that will enable pilots to monitor the level
and direction of an aircraft's noise emissions, and allow
them to alter the flight path so as to reduce the impact on
residential areas.
Some companies replace old engines with modern ones
which not only reduce noise pollution more effectively,
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but cut the amount of chemicals emitted. However, the fit-
ting at new engines is more costly, and many companies
prefer to use the cheaper hushkits. There is a signilicant
ditterence between the level at emissions produced by
planes that simply have hushkits titted, and planes that
have new engines. That has been acknowledged by the
Civil Aviation Authority and the Department oi Transport.
The Bill has two aims: First, to raise the basic level of
chapter 3 standards, and secondly, to encourage new
research to be carried out by the CAA and the Depart-
ment of Transport into ways at reducing noise pollution.
It must be stressed that the Bill is a short-term measure
only, designed to alleviate some at the problems that res-
idents living near Britain's small airports face day and
night from older aircralt with poor noise pollution con-
trols. It is not and should not be a substitute tor a Govern-
ment Bill to deal with the problems of noise pollution
around all Britain's airports...
Mr Jim Cunningham accordingly presented a Bill to con-
trol the level at aircraft noise at airports and aerodromes;
and For connected purposes: And the same was read the
First time; and ordered to be read a Second time upon
Friday 28 February, and to be printed.

Extracts provided by Rupert Taylor FIOA

 

BSI News

New and Revised British Standards
Hearing aids
BS 6083: Part 7: 1996. Methods For measurement at
electroacoustical characteristics of hearing aids with auto-
motic gain control circuits. (also numbered as BS EN
60118—21996). Supersedes BS 6083: Part 2: 1984.
Sound system equipment,
BS 6840: Part 7: 1996. Specifies the characteristics and
methods at measurement and includes a classiiication
and code for marking headphones, headsets, earphones
and earsets For use on, or in, the human ear. (also numr
bered as BS EN 60268-7: 1996). No current standard
is superseded.

BS EN Publications
The Following are British Standard implementations of the
English language versions of European Standards (ENis)
BS EN ISO 11200: 1996 Acoustics - Noise emitted by
machinery and equipment - Guidelines For the use at
basic standards For the determination at emission sound
pressure levels at a work station and at other specilied
positions. No current standard is superseded.
BS EN ISO 3746: 1996 Acoustics — Determination ol
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sound power levels of noise sources using sound pressure
— Survey method using an enveloping measurement sur-
face over a reilecting plane. Supersedes BS 4196: Part:
6: I981 .
BS EN ISO 11201: — Acoustics - noise emitted by
machinery and equipment — Measurement oi emission
sound power levels at a work station and at other spec-
ified positions — Engineering method in an essentially free
Field over a retlecting plane. No current standard is
superseded. R

BS EN ISO 11202: 1996 Acoustics - Noise emitted by
machinery and equipment — Measurement at emission
sound pressure levels at a work station and at other spec-
ified positions — Survey method in-situ. No current stan-
dard is superseded.
BS EN ISO 11203: 1996 Acoustics — Noise emitted by
machinery and equipment - Determination of emission
sound pressure levels at a work station and at other spec~
iiied positions from the sound power level. No current
standard is superseded.
BS EN ISO 11204: 1996 Acoustics — Noise emitted by
machinery and equipment - Measurement at emission
sound pressure levels at a work station and at other spec-
itied positions - Method requiring environmental correc-
tions. No current standard is superseded.
BS EN ISO 11546: - Acoustics — Determination oi sound
insulation pertormances oi enclosures
BS EN ISO 11546 — 1:1996 Measurements under labor-
atory conditions (tor declaration purposes)
Applicable to a total enclosure only and not to the indi-
vidual panels from which the enclosure is made. No cur-
rent standard is superseded.
BS EN ISO 11546 — 2: 1996 Measurements in-situ (tor
acceptance and veritication purposes)
Applicable to a total enclosure only and not to the indi-
vidual panels from which the enclosure is made. No cur
rent standard is superseded.

Drafts for public comment
(For information only asthe deadlines for comment are
passed by the time Acoustic Bulletin goes to press)
96/210023 DC Revision of IEC 849 Sound systems for
emergency services. (IEC 100C/32/CDV)
96/210024 DC Revision oiIEC 268—16 Sound systems
equipment - Part 16: The objective rating of speech intel-
ligibility (IEC 100C/33/CDV)
96/712140 DC Acoustics — Noise test code for fastener
driving tools — Engineering method.
96/106677 DC BS 5228 Noise and vibration control on
construction and open sites - Part 5: Code oi practice for
noise and vibration control applicable to surtace mineral
extraction (except coal) sites.

 

Know how with
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Prediction and analysis of architectural and
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96/211067 DC Revision oi IEC 268—3 Sound system
equipment — Part 3: Ampliiiers (IEC/I 00C/40/CD)
96/563601 DC BS ISO 362 Acoustics — Measurement oi

noise emitted by accelerating road vehicles - Engineering
method (Revision oi ISO 362:1994) (ISO/DIS 1680)

96/563602 DC BS ISO 1680 Acoustics — Test code ior
the measurement oi airborne noise emitted by rotating
electrical machinery (Revision oi ISO 1680:1986) (ISO/
DIS 1680)
96/713503 DC EN ISO 13753 Mechanical vibration

and SI‘IOCI( — Hand-arm vibration — Method ior measuring
the vibration transmissibility oi resilient materials when
loaded by the hand-arm system
96/714930 DC ISO 10816-4 Mechanical vibration -
Evaluation oi machine vibration by measurements on
non-rotating parts — Part 4: Gas turbine driven sets
excluding aircrait derivatives (ISO/DIS 10816—4)
96/714931 DC ISO 10326-2 Mechanical vibration —
Laboratory method ior evaluating vehicle seat vibration —
Port 2: Application to railway vehicles (ISO/DIS 10326-

2)
96/714925 DC ISO 10056 Mechanical vibration —
Measurement and analysis oi vibration to which pas-
sengers and crew are exposed in railway vehicles “80/
DIS 10056)

CENELEC Publications
EN 60268-5: August 1996 (IEC 268-5: 1989+ A1:
I993) Sound system equipment — Part 5: Loudspeakers
(Supersedes HD 483.5 S2: 1994) Amendment A2:

Institute of Sound and Vibration Research

Business Development
Manager
The Institute of Sound and Vibration Research is an
internationally-recognised centre for acoustics and vibration and is
seeking to appoint a Business Development Manager to play a
leading role in developing new business in research. consultancy
and vocational training.

Candidates should have a first and l or higher degree in acoustics
or a related field. and experience in research or consultancy in an
academic or commercial environment. Previous experience in a
business development or marketing role is highly desirable.

The appointment will be for two years in the first instance with
the possibility at renewal or conversion to permanent
appointment in due course. Salary will be up to {31,357 (Other
Related Staff Grade 5 on the University Salary Scales).

Please apply by sendingyour full CV and names and
addresses of two reterees to the Personnel Department
(R), University ofSouthampton, Highfield,
Southampton so I 1 IB], telephone (onus) 592150,
quoting reference number Rmo. The closing date {or
applications is 18 February I997.

Working for equal opportunities

University
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August 1996 to EN 60268—5: 1996 (IEC 268—5: 1989/
A2: 1996)

EN ISO'S
The ioIIowing International standards have beenadopted
as EN's. These documents have been approved by CEN/
CENELEC.
EN ISO 9614-2:1996 (ISO 9614—2: 1996) Acoustics —

Determination oi sound power levels oi noise sources
using sound intensity — Part2: Measurement by scanning.
EN ISO 339-2:1996 (ISO 389-2: 1994) Acoustics -
Reierence zero ior the calibration oi oudiometric equip-
ment - Port 2: Reierence equivalent threshold sound pres-
sure levels ior pure tones and insert earphones
EN ISO 3743-2: 1996 (ISO 3743—2: I994) Acoustics -

Determination oi sound power levels oi noise sources
using sound pressure — Engineering methods ior small,
movable sources in reverberant iields — Part 2: Methods
ior special reverberation test rooms.

ISO Standards
150 5131: 1996 (Edition 2) Acoustics — Tractors and

machinery ior agriculture and iorestry — Measurement oi
noise at the operator position — Survey method, (will be
implemented as BS ISO 5131: 1996)
ISO 96111: I996 Acoustics — Characterisation oi
sources oi structure-borne sound with respect to sound
radiation irom connected structures — Measurement oi
velocity at the contact points oi machinery when resil-
iently mounted. (will be implemented as BS ISO 9611:
I996)
ISO 1 1690: — Acoustics - Recommended practice ior the
design oi low-noise workplaces containing machinery
ISO 11690-1: 1996 Noise control strategies. (will be
implemented as BS EN ISO 1 1690—1)

ISO 11690-2: 1996 Noise control measures. (will be
implemented as BS EN ISO 1 1690-2)

Draft International Standards
96/712508 ISO/DIS 13261-1 Sound powerrating oi
air-conditioning and air-source heat pump equipment —
Part 1: Non-ducted outdoor equipment,
96/712509 ISO/DIS 13261-2 Sound power rating oi

air-conditioning and air-source heat pump equipment —

Part 2: Non-ducted indoor equipment.

British Standard Implementations
85 ISO 6798: 1995 Reciprocating internal combustion
engines — Measurement oi emitted airborne noise - Engi-
neering method and survey method. Speciiies methods
ior measuring the sound pressure levels on a measure-
ment suriace enveloping a source, and ior calculating
the sound power level produced by the source. No cur-
rent standard is superseded.
BS 150 5131: I996 Acoustics - Tractors and machinery
ior agriculture and iorestry — Measurement oi noise at the
operator position — Survey method. The test procedures
speciiiecl are survey methods as deiined in ISO 2204, No
current standard is superseded.
BS ISO 9611: 1996 Acoustics - Characterisation oi
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sources of structure-borne sound with respect to sound
radiation from connected structures — Measurement of
velocity at thecontact points of machinery when resil-
ientIy mounted. No current standard is superseded.

European new work started
EN ISO 14163 Acoustics — Guidelines for noise control
by silencers
EN ISO 3741 Acoustics - Determination of sound power
levels of noise sources using sound pressure — Precision
methods for reverberation rooms. (Revision of ISO 3741:
1988)
This information, provided by John W Tyler FICA, was
announced in the September to December I996 issues
of BSI News.

 

Book Reviews

 

Engineering Noise Control (Second Edition)
D A Bies and C H Hansen
E a. r N Spon l996 615pp
ISBN 0-419—20430-X £35.00

Active Control of Noise and Vibration
C H Hansen and S D Snyder
E & r N Span i997 1267pp
ISBN 0-419—13390-1 £195.00

Here are two offerings from Colin H Hansen (with co-
authors) published by Spon. They have arrived on my
desk at the same time and the subject matter is closely
related so I am taking the opportunity to review the two
books together.

Engineering Noise Control
This is the second edition of a book originally published
by Unwin Hyman in 1988. I was glad to have acquired
the first edition shortly after its publication, for in my
opinion it is one of the best text books on this subiect that
I have seen and read. The second edition lives up to the
high standards of the first edition thought it is clear that
much of the material has been rearranged There are
also new sections on intensity measurement and a short

chapter on active noise control. In addition many of the
references to standards have been updated. The book
also succumbs to modern audit (argon by declaring a set
of LEARNING OBJECTIVES at the start of every chapter.
There is an impression of a lot more theory in the new
edition and perhaps I am not so keen on this as it prob-
ably detracts Irom practical applications - the first edition
balanced theory and practice perfectly.

Right at the beginning of the new edition is a good
general survey of what is important in defining a strategy
for solving a noise problem — this was an unfortunate
omission from the first edition. However, because strat-
egy is central to noise control, the section is too short (8
pages) and insufficiently specific. For example, many
people will want to know exactly what approach they can
take to measurements designed to rank the strength of Acoustics Bulletin January / February 1997  
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various sources within a machine. The book gives no
guidance here and in other similar cases and I believe a
whole chapter on noise control strategy would have been
a worthwhile addition.

For the information of our readers the book contains
the following material: Fundamentals, the Human Ear,
Instrumentation, Criteria, Sources and Outdoor Propaga-
tion, Sound Power, Sound in enclosed spaces (Room
Acoustics), Enclosures and Barriers, Mufllers, Vibration
Control, Sound Power Data (from a variety of real
sources), Active Noise Control and Techniques for SPL
Estimation.

The quality of presentation and publishing is better
than satisfactory though I regret that the paper quality is
not as good as the really excellent first edition. Overall
this is a valuable book and very good value at the price.
I can recommend it with enthusiasm.

Active Control of Noise and Vibration
This is a veritable tome of 1267 pages and is certainly a
specialist text with a coverage of active control which is
both wide and deep. The authors attempt to take a uni-
fied approach to active control of both noise and vibra-
tion. This is commendable because the two subiects are
so intimately connected with each other. In order to flour
ish in this Iield you will need to have a deep under-
standing ol theoretical and practical acoustics (don't for-
get the Green's functions), structural dynamics in all its
modal complexities, instrumentation and transducers,
control theory at an advanced level, digital electronics,

 

     

 

  measurement micropho ‘ es
452:»: gr)“ mm.

For free- field, pressure, random, or intensity measurements,
there is a Gunner Rasmussen microphone & preamplifier
made to measure.

Combining the latest' technology with the best established
techniques we offer a range of 1/4" and 1/2" microphones,
preamplifiers, plus type 1 fully weatherproofed monitoring
systems. sound intensity probes and calibrators.

The rugged, stainless steel microphones withstand the IEC
drop test and are ideal replacements for 38K eta,

GRAS microphones are supplied with a five year warranty,
are available from stock and our BSI approved laboratory
offers full calibration services at sensible prices & turn round.

 
Gracey '& Associates
Threeways Chelveston
Northamptonshire NN9 6A8

Telephone 01933 624212
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patent law (it seems) and, I suppose, mathematics. This is

a tall order For most at us ordinary mortals and yet many
people must be researching in this area. The book
attempts to cover most ot these subiects and this accounts
For its length. I am certain that it you have the stamina
you will Find something interesting here and it must also
be a golden opportunity For most of us to learn something
new too. It isnot, however, a textbook; more a state-ol-
the-art account of the subiect.

A broad outline of the coverage is as Follows: Funda-
mentals oF Acoustics and Vibration (not sure I would call

Green's function a Fundamental), Spectral Analysis,

Modal Analysis, Modern Control review, Feed Forward

Control System Design, Active Control of Noise in Ducts,
Active Control ol Free Field Radiation, Active Control of

Enclosed Sound Fields, Feed Forward Control of Vibration

in Plates and Beams, Feedback Control of Flexible Struc-

tures in terms at Modes, Vibration Isolation, Electronic

Implementation Issues (in short), Sound Sources and Sen-

sors, Vibration Sources and Sensors, and an Appendix
on linear algebra.

Inevitany the book must bear comparison with Nelson
and Elliott's book on Active Control of Sound, published
Four years ago by Academic Press. The coverage of the
book and its appendix is remarkably similar to that of the
older book though at greater length because of the inclu-
sion of active control oi vibration. Incidentally, Nelson
and Elliott are also Fond of Green's Functions and one is
led to the conclusion that they must be rather central to

 

the matter. It is worth noting that Nelson and Elliott's very
similar book currently costs £70.00 (or £24.95 in soft
covers).

Reading carefully through selected short parts of the
book, the treatment is attractive and meticulous and accu-
rate. Thus, this book also appears to be a good buy,
particularly in this case For the specialist in the Field,
Whether you can pay such a high price may, of course,
be another matter.

A J Pretlove FIOA '3‘

     
     

   

     

    
  

Congress Proceedings on CD—ROM

INCE and ASA have collaborated in producing a CD-ROM

containing the Proceedings of

  INTER- NOISE 95 (ca 1500pp)
ACTIVE 95 (ca 1400pp)

INTERNOISE 94 (ca 2200pp)

Sabine Symposium (MIT, 1994, ca 400pp)

  
Portable Document Reader Format (PDF) readable with

Adobe Acrobat Reader.

  

  

 

   

 

Price US$95 per copy shipped post paid
Make cheques payable to Noise Control Foundation Inc; mail to

Noise Control Foundation, PO Box 2469 Arlington Branch, Poughv

keepsie, NY 12603, USA

LEADING MANUFACTURER 0F NOISE CONTROL EQUIPMENT

(Based in the South West)

SALES DIRECTOR

We require an acoustics engineer educated to at least degree level with extensive experience in all

aspects of noise control from design to installation and testing.

Your role will be to lead a well regarded team of acoustic engineers in servicing the existing customer

base and further developing it. The job also involves close co-ordination with the production

department to ensure maximum efficiency in the production of enclosures, splitter-silencers, louvers

etc .

Previous experience as head of sales or managing director responsible for developing the sales of a

product either regionally or nationally would be an advantage.

A highly attractive package including a competitive salary and performance linked bonus will be paid

to the successful candidate.

Please forward your CV. including current salary to The Acoustics Bulletin, Box No 22, Brook

Cottage, Royston Lane, Comberton, Cambridge.
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New Products

 

INDEX DATA SYSTEMS
nyisign Syskm
IDS have announced the release at
version 4.01 of their nVision system

which features a whole host at
improvements lor Microsoft
Windows 95.

The new Base system includes
tile translators tor Binary import,
ASCII import, Larson Davis LD2800,

LD2900 and LD3200, Windows
sound card driver with calibration,
Ono Sokki CF-AZOO, CF-5200, CF-
6400 and DS'9I00, NCSA HDF,

SDF, UFF, Hi-Techniques, Nicolet,
TEAC Quick Vu, Sony PC Scan,
.WAV tiles, Briiel & Kia—zr 2123/
2133 and 214n, Intensity, Fomos,
nCode, Optim MEGADAC and [MS
Coda-X (including workstation inter-
Ioce sollwo re).

Also included in the package are
data presentation modules such as
Editor, Digital Segment Display,
Matrix (frequency domain) Graph,
Note Facility, Automatic Data  

DERBY

BR Research Limited has a unique blend of scientific and
engineering expertise and is acknowledged as one of Lhe
world‘s leading railway consultancies.
Our Noise and Vibration Team have a long history of research

and consultancy in the field of acoustics. The Team’s

capability has been enhanced in recent years by the

development of Numerical Modelling techniques for

application to such issues as railway rolling noise, ground
vibration and bridge noise
We are now looking for an experienced Acoustician to provide
modelling suppon, andto contribute to all other aspects of lhe

Team's wide range of practical and analytical activities, The

successful applicant will be self motivated and qualified to at

least first degree status in a scientific discipline

The salary will reflect the level of skill and experience ofthe
successful candidate,

Please write with full career and salary details to:

Erica Bonner, Human Resources Manager, BR Research

Limited. PO Box 2, London Road, Derby DE24 SYB,

BR RESEARCH 

RAILWAY
CONSULTANCY
ACOUSTICIAN

Sequencer, Signal (time domain)
Graph, Polar, Plot, Map, Contour,
View and Waterfalls.

The Base package also includes
basic DSP Iunctions, and is com-

pletely upgradeable to work with the
more advanced IDS tools such as the
Data Processing Toolbox, the DSP

Toolbox, Acoustic Intensity, Kalman
Filtering, Order Tracking, Passby,
Sound Quality Metrics and specialist
tools for Automotive and Rotating
Machinery applications. Version
4.01 is available now on floppy disk,
and Version 4.l0, available during
March I997, will ship on CD-Rom
together with a signiticant amount of
additional background material and
a large library of example
dato.Upgrades are available to exist-
ing users of earlier versions.

To obtain a tree white paper and
demo system, or any other intorma~
tion, contact your local IDS repre-
sentative, or call IDS UK directly, Tel:
OI 723 36] 528, Fox: OI 723

50I864, e-mail IDSL@MSN,COM.

Index Data Systems Limited, Holtby
House, ll Alexandra Park, Scar»
borough, North Yorkshire YOI 2 5JN,
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DIAGNOSTIC
INSTRUMENTS
LinegHEQKm
Diagnostic Instruments have pro-
duced an instrument which makes it
possible to determine product/
component quality based on noise
and vibration signatures. The new
LineCHECKTM product range trom
Diagnostic Instruments removes the
subiectivity from inspection testing to
give an obiective assessment of
product quality,

LineCHECKTM has been used to
detect component detects such as
cracks, inclusions, dimensional toler-
ance, test electric motor and bearing
quality, provide in-car noise detec-
tion/quality assessment and gear-
box whine verification.

The instrument's range of appli-
cations are vast, and extend to on
production line that tests either sel -
excited (motors, pumps, compressors
etc) or non-sell excited (linkages,
glass vials etc) products.

LineCHECKTM is the result ol 0
two year research programme by
Diagnostic Instruments. Using pow-
ertul Frequency analysis and expert  

State of the art sound and vibration instrumentation including

mum-function analysers for environmental, event, level vs.

time and statistical applications plus ‘hand arm’ and ‘whole

body' vibration analysis.

Sound power measurement systems - simple dB(A) to multi-

channel full frequency analysis systems

Building acoustics systems - airborne and impact

Real time, FFT, octave and partial octave analysers plus

sound intensity systems,

Calibrators, electronic pistonphones, microphones, rotating

booms, sound power sources, DAT Front-ends etc,

All backed by our BSI approved calibration laboratory

Gracey & Associates
Threeways Chelveston
Northamptonshire NN9 6A3

Telephone 01933 624 212
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CORK INSULATION
COMPANY (72)
LIMITED

The Specialist Manufacturers, A
Suppliers and Installers of
Studio Acoustics
0 Modular Acoustic Absorbers

0 Custom Made, Timber
Acoustic Doors

0 Acoustic Quilts, Blankets
and Drama Curtains

0 Acoustic Screens

For Further information:

. Soundtrack,
Stretch Fabric, Fixing System

o All Systems Conform
to BBC Specifications.
Full Acoustic Absorption Data
available for all Modular
Absorbers

Tel: 0181 317 0811 Fax:

  

diagnosis techniques, the instrument
monitors complex noise and vibra-
tion signals, providing a simple
green/amber/red indication of
product quality to line operators.
LineCHECKiM can be interfaced with
a production line and automated to
reject defective products/
components. 'Level' and 'frequency'
alarms can easily be set-up to mon-
itor areas of spectral interest, while
‘event trigger' enable users (and
automation) to co-ordinate data
capture with specific events. Data
can be automatically tagged, ena-
bling easy identification and
retrieval at a latter date, A 'trend'
facility allows off-line analysis of
captured data, which can be stored
on PCMCIA memory cards. This
facility can be used to produce his-
torical trends and statistical analysis,
which can be exported into popular
software packages for report
generation.

Two functionally identical ver~
sions of the instrument are avail-
able, LineCHECKTM and Lin-
eCHECKliteTM. LineCHECKTM, with
its industrial enclosure, is well

38  

suited to use on a production line.
The unit can be secured to a wall,
and a protective door prevents acci»
dental damage to the unit's control
panel. LineCHECKIiteTM is a fully
hand-portable rugged instrument
which can be used as a raving test
unit across different production
lines, Manufacturers of high volume
products, where inspection costs
become an issue, will benefit from
using Line-CHECKTM.

Testing in noisy environments
generally requires expensive and
inconvenient sound booths, which
interrupt the production process.
LineCHECKTM can be implemented
into a production process and con-
figured to complete measurements
while ignoring background/
unwanted noise, focusing only on
the areas of spectral interest.

For further information contact
Anne McSherry, Sales Admin-
istrator, Diagnostic Instruments, 2

Michaelson Square, Kirkton Cam-
pus, Livingston, EH54 7DP. Tel:
OI506 470011 Fax: 01506
4700I2,
EMaiI anne@diaginst.co.uk.
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INDUSTRIAL ACOUSTICS
COMPANY
WM
Industrial Acoustics Company (IAC)
of Winchester, Hants has further
improved the design of its 250
Series Mini Sound Shel-
teraudiometric testing booth to keep
pace with the needs of occupational
health specialists in manufacturing
industry. Since the introduction of
the Noise atWork Regulations, com-
panies have shown a growing inter-
est in monitoring their employees‘
hearing to obtain accurate informa-
tion about the effects of exposure to
noise on the workforce. This has
created a surge in demand for in-
house hearing testing facilities to
enable employers to regularly check
employees thought to be at risk.

The need to update the design of
the booth has arisen because several
large industrial users have recently
asked IAC to incorporate a number
of modiflcations to suit their own
particular requirements. IAC has
decided to take the best of these
design changes and include them as  
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standard features in every booth
now being sold. To improve patient
comfort, the 250 Sound Shelter now
has a more efficient ventilation sys-
tem and a cooler, 30 watt lamp
internally. The ventilation system is
also quieter and conforms to the
ISO 6189 standard. An additional
power point has been added for an
audiometer and a strong bench seat
has been fitted inside the booth.

IAC has seen sales of its hearing
testing booth almost double in the
last three years; in Britain alone
there are said to be over 2000 of its
booths in use. IAC believes that an
additional reason for the sharp rise
in demand is the recent spate of
higher compensation awards being
to paid to workers whose hearing
has been damaged at work.
For information: Simon White (PR),

Nomis Communications Tel/Fax:
01344 761070 or Ian Rich, Man-

ager, Medical Division industrial
Acoustics Company Tel: 01962
873000 Fax: 01962 8731 1 1
IAC is a Sponsor Member of the
Institute

Acoustic Recruitment

 

News

LMS INTERNATIONAL
Wampum
LMS international is in the forefront
of computer-aided dynamic analy~
sis, develops total solutions for test-
ing, modeling and prediction of
acoustic and dynamic behaviour
and the structural integrity and dur-
ability of mechanical structures.

The LMS Group had a successful
year in 1996, expanding from a
work force of 240 to nearly 340
people. During that year LMS Difa
Instruments was acquired.

SYSNOISE, software for acoustic
prediction, is a product of LMS
Numerical Technologies based in
Leuven in Belgium.

LMS International has wholly
owned subsidiaries in Paris, Stutt-
gart, Milan, Birmingham, Tokyo,
Seoul, New York, Detroit and Los

 

Angeles,
On 1 January 1997, Hans

Wynedale, formerly Managing
Director of LMS Numerical Tech-

 

nologies took up a post as Chief
Operating Officer, which carries

responsibility for day-to-day opera-
tional management and imple-
mentation of business plans of the
various LMS divisions and inter-
national sales operations.

Dr Vandeurzen will continue to
chair the LMS Board of Directors
and will remain as CEO with a
responsibility for long-term strategy
and corporate development. Dr Leu-
ridan, as Vice-President and Chief
Technical Officer will cover the com-
pany's technological direction.

Mr Wynedale will remain Man~
aging Director of LMS Numerical
Technologies and the day-lo-day
management of that company will
be the shared responsibility of Jean~
Louis Migeot, previously Director for
Projects and Support and Pierre
Guisset who was previously Director
of Product Development,

Items for inclusion in this section
should be sent to John Sargent
MIOA, Oak Tree House, 26 Strat-

ford Way, Watford WD1 3DJ. '1‘

 
Associates

ARA is a company which specialises in

placing candidates in professional

positions in all branches of acoustics.

Employing bodies who are seeking

suitable people for key posts and
graduate or experienced acousticians

who are seeking employment are
invited to make contact with:

Acoustic Recruitment Associates

Stewart House, Brook Way

Leatherhead, Surrey KT22 7NA, UK

Tel: 01372 386 880 Fax: 01372 379 898 Acoustics Bulletin January / February 1997
¥

We stock a very wide range of fully calibrated sound and

vibration equipment, from the leading manufacturers.

Simple sound level meters right through to real time sound

intensity analysers and building acoustics systems.

We have a large quantity of environmental noise analysers

with fully weather proofed and still type 1 microphones.

Engineers available to discuss your application

Next day delivery by overnight carrier

Call for our brochure or more information.

All backed by our BSI approved calibration laboratory.

Gracey & Associates
Threeways Chelveston
Northamptonshire NN96AS

Telephone 01933 624 212 39  
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Non-Institute

Meetings
March 3-6, 1997: DAGA 97, German
Acoustical Society Meeting, Kiel
Contact: To ungsbiiro DAGA97; Fos»
chun sansta t der Bundeswehr fiir Was-
sersc all und Geophysik; Klausdorter
Weg 224; D-24148, Kiel, Germany.
Tel: +49 431 7204 281; Fax: +49 431
7204 —150; e-mail: da a97@twg.ki.
eunet.de;http://daniels,tec takuni-Idel.
de/daga97

March 17—19, 1997: Spring Meeting,
Acoustical Society of Japan, Tokyo
Contact: Acoustical Society ot Japan,
Il<eda Building, 2-7-7 Yoyogi, Shibuya-
ku, Tokyo, 151 Japan, Fax: +81 3
3379 1456

March 24—28, 1997: 2nd Ultrasonics
Symposium (part of International Sci-
ence and Technology Conference],
Havana, Cuba
Contact: Carmen Alvarez, Calle 15 No
551 e/C y D, CP 10400, Ciudad de La
Habana, Cuba; Fax: +53 733 3373; e-
mail: cimat@ redacc.cu

April 2—4, 1997: International Sym-
posium on Simulation, Visualization
and Auralization for Acoustic Research
and Education, Kobe
Contact: Symposium Secretariat, Envi-
ronmental Acoustics Lab, Faculty of
Engineering, Kobe University, Rokko,
Nada, Kobe, 657 Japan. Fax: +81 78
881 25 08, e-mail: asva97@ icluna.
kobe-uacip

April 13-16, 1997: 23rd International
Symposium on Acoustical Imaging,
Boston,MA
Contact: S Lees, Bioengineering Dept,
Forthys Dental Center, 140 Fenway,
Boston, MA, USA, Fax: +1 617 262
4021; e-mail: slees@forthys.org

April 14—18, 1997: 4th French Con-
gress on Acoustics, Marseilles
Contact: Secretariat CFA, 4; 31 chemin
Joseph Aiguier, F-13402 Marseilles
Céclex 20, France. Tel: +33 91 I6 40 68;
Fax: +33 91 22 82 48; e-mail:
cta4@lma,cnrs-mrs.tr; http://alphalma.
cnrs- mrs.Ir/cla4.html

April 21—24, 1997: International Con-
ference on Acoustics, Speech, and Sig-
naI Processing - ICASSP 97, Munich
Contact: H Fastl, Lehrstuhl h'ir Mensch-
Maschine-Kommunikation, Technical
University of Munich, 80290 Miinchen,
Germany. Tel: +49 89 2892 -8540;
Fax: +49 89 2892 8535; e-mail:
fas@mml(.e-technil<.tu,muenchen. de 40  

April 21-25, 1997: International Con-
ference on Shallow Water Acoustics,
Beijing
Contact: SWAC '97 Secretariat; c/o
Institute at Acoustics, PO Box 71, Beii-
ing, 100080; China. Fax: +186-10)
6256 ~9079 (Beiing): + (1-404) 894 -
7790 (Atlanta); e-moil.:
canna.ioa.ac.cn [Bei]ing); swac97@
gatechedulAtlanta)

May 12-16, 1997: I3II’I FASE S m-
posiurn on Hydroacoustics and Utra-
sonics, Gdynia, Jurata
Contact: Prof. Eugeniusz Kozoczka,
Akademia Marynarki Woiennei, ul. Smi-
dowicza 71, P1-81-919 Gdynia,
Poland; Fax: +48 58 25 48 46; e-mail:
amw@beta.nask.gda.pl

May 21-23, 1997: 25th Congress of
the Italian Acoustic Association, Perugia
Contact: F Asdrubali, Scientific Sectretariat
25th AIA Congress, Instituto di Energetica,
Faculta di Ingegneria, Via G. Duranti 1-
A/4, 06125 Perugia, Italy. Tel: +39 75 58
52 695; Fax: +39 75 58 52 696

June 3—5, 1997: 8th International Meet‘
ing on Low Frequency Noise and Vibra-
tion, Gothenburg
Contact: Multi-Science Publishin Co Ltd,
107 High Street, Brentw , Essex
CM14 4RX, UK. Tel: +44 1277 224
632; Fax: +44 1277 223 453

June 3—6, 1997: 7éme Colloque de
Visualisation et de traitement d 'images
en mecanique desuides Saint-Louis
Contact: I.S.L,; Service AOR; Madame
HENGY; HP. 34; 68301 SAINT LOUIS
CEDEX,‘ Tel: 03 89 69 51 36 Fax: 03
89 69 53 35

June 5-7, 1997: Conference on ICP and
Inner Ear Pressure, Bath
Contact: British Society at Audiology, 80
Brighton Road, Reading R66 IPS, UK;
Fax: +44 1734 351 915; e-mail:
mpsar@ bath.ac.uk

June 15—20, 1997: 8th International
Symposium on Nondestructive Char~
acterization of Materials, Boulder, CO
Contact: Debbie Harris, The Johns Hop-
I<ins Universi , Center for NDE, 102
Maryland Hal, 3400 N. Charles Street,
Baltimore, MD 21218, USA; Fax; +1
410 516 7249; e-mail: cnde@ihuvms.
hctihu.edu

June 16—18, 1997: NOISE-CON97,
State College, PA
Contact: INCE, PO. Box 320, Arlington
Branch, Poughkeepsie, NY 12603, USA;
Fax; +1914 463 0201
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June 16—20, 1997: 133th Meeting of
the Acoustical Society of America, State
College, PA
Contact: S. Hayek, Active Vibration Con-
trol Laboratory, Pennsylvania State Uni-
versity, 227 Hammond Building, Uni-
versity Park, PA 16802-1401, USA;

Fax: +1 814 863 7967; e-mail:
sihesm@engr.psu.edu

June 18—20, 1997: Larynx 97 MarseiIIe
Contat: Laboratoire Parole et Langa e
Université de Provence; 29, Avenue Ro -
ert Schuman; 13261~ AIX EN PRO-
VENCE; Fax .: (33) 04 42 59 50 986;
E-mail: Iarynx97@1p|.univ-aix.tr

June 18—21, 1997: 3rd European Con-
ference on Audiology, Prague
Contact: Paediatric Otolaryngologic
Clinic, Faculty Hospital Motol, V. UvaIu
84, 15018 Prague 5, Czech Republic;
Fax: +42 2 2443 2620

June 24—27, 1997: Ist European Con-
ference on Signal Analysis and Pre-
diction, Prague
Contact: ESCAP Secretariat, Institute of
Chemical Technolog , Tecknicka 5, 166
28 Praha 6, Czec Republic; e-mail:
escap@vscht.cz; WWW: http://www.
vscht.cz/escap97/

June 25—27, 1997: 12th Symposium on
Echocardialogy and 9th Meeting of the
International Cardiac Doppler Society,
Rotterdam
Contact: L.M.C, Congress and Business
Services, P,O.Box 593, NL-3700 AN
Zeist, The Netherlands; Fax.: +31 343
533 357

June 25—27, 1997: 5th International
Con ress of the International Society of
App ied Psycholin uistics, Porto
Contact: Maria 0 Graca Pinto, Uni-
versidade do Porto, Faculdad-de Letras,
Via Panoramica, s/n, PT-415O Porto,
Portugal; Fax; +351 2 610 1990

July 2—4, 1997: Ultrasonics Inter-
national 97, Delft
Contact: W. Sachse, Dept, of Theoretical
and Ap lied Mechanics, Cornell Uni-
versity, thaca, NY14853, USA;Fax.: +1
6072559179; e-mail: sachse@msc. cor-
nell.edU

July, 14-17, 1997: 6th International
Conference on Recent Advances in
Structural Dynamics, Southampton
Contact: N. Ferguson, ISVR, University
of Southampton, Southampton SOI7
IBJ, UK; Fax.: +44 1703 593 033; e-
mail: mzs@isvr.soton.ac.ul<  
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CHANNEL TUNNEL RAIL LINK “W3? '

F‘NG’NFERJ‘NG

THE MOST IMPORTANT
CONNECTION YOU’LL MAKE

SENIOR ENVIRONMENTAL NOISE SPECIALIST
The 108 km high-speed rail link between Folkestone and London St Pancras is one of the maior engineering proiects
ol our generation and is being undertaken by London & Continental Engineering (LCE), a consortium of Arup,
Bechtel, Halcrow and Systra.

To add to our existing professional team, we need a senior To make the connection and to be part of this
specialist acoustic engineer to work on the design and exciting and unique proiect, send or fax your
construction of this link; someone who has: CV, including details of your current salary,
o a degree in acoustics/noise control engineering; to the HR Manager, London & Continental

corporate membership of the Institute of Acoustics; Engineering Group, 106 Tottenham Court Road,
recent experience of engineering consultancy; London WI P 9HF, fax 0171 68] SI 13. E-mail:
experience in project management of large recruitment@ ctr|.co.uk quoting Acoustics
inlrastructure/environmental construction proiects; Bulletin. Direct applications only please.
commitment to team working,

ARUP @53 HALCROW

   

CIVIL ENGINEERING DYNAMICS

Inc. Crockett & Associate 83/87 Wallace Crescent
Est. 1948 Carshaltan

Surrey SM5 3SU
Tel: 0181 647 1908

Fax: 0181 395 1556

THE ENVIRONMENTAL INSTRUMENTHIRE COMPANY

   

EQUIPMENT (9 SOP? WARE HIRE NOMIS DIGITAL SEISMOGRAPH

Vibration B (9 K Vibration — Noise
Nomis Alarm Interface

Noise B e K Disk Drive
GEL Remote Control

Spectrum Analyser Hewlett Packard Ram”? Trigger
6 Recorder Racal Low Level Range Expander
Shake“ B 6 K Matti—Transducer Unit
Elecrodynamz‘c CED Processing Software —
6Plate Vibrator FF]: Regession Curves

Finite Element ANSYS '
Programmes DYNA HIRE (9 SALE       



a
do
Group
Limited
Noise Control

Engineers

 

30 years’ comprehensive practical experience has

gained the Salex Group the status of leader in all

aspects of noise and Vibration control for all

applications. This has given the Salex Group a

name and reputation second to none, not just in

the UK but Worldwide.

Noise Surveys

Acoustic & Aerodynamic

Laboratory

Product & System Design

Product Development

Manufacturing

Contract Management

Installation

Commissioning

After Sales Service

The Salex Group Manufacturing Companies
Sound Attenuators Ltd., (Inc. Sound Attenuators Industrial) - Salex Acoustic Materials Ltd.

- Salex Interiors Ltd.

HEAD OFFICE Bi LONDON MANCHESTER YORK SCOTLAND

FACTORY Saxon House Six Acre House Bolan House Suite 1

Eastgates Downstde Town Square 19a Front Street Level 9

Colchester Sunbury-on-Thames Sale Acomh The Plaza Tower

Essex Middlesex Cheshire York East Kilbride

C01 2TW TW16 GRX M331XZ YOZ SBW G741LW

Tel: 01206 866911- Tel: 01932 765844 Tel: 0161 969 7241 Tel: 01904 798876 Tel: 013552 20055
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