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. . . about the 1998 presentation on noise prediction,

it provides the first opportunity to see, in action,

fl new 32-bit prediction software with digitising
option, Mithra

a new digital analysis system for DAT tapes,
Sonata Pro Digital

a new realtime analysis module for the SIP95
sound level meter

new outdoor noise monitoring systems — totally

portable or totally permanent

a new 32-bit measurement and analysis system,
Symphonie32

a new Nolse Act option for SdB sound level

meters

PLUS an opportunity for one~on-one discussion

' with a prediction specialist from CSTB in France.

To make it easier for you to attend, we are running this
exciting event in: London on March 10th and

Manchester on March 11th.
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measurement and analysis that you can’t afford to miss.

And you only have to
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President's Letter
—

 

Dear Fellow Member

You will by now have received your membership renewal documentation, together with a letterfrom the

ChiefExecutive askingfor help in identifying new members andpotential candidatesfor our Diploma

and Certificates. May I take this opportunity to add my voice in support and encouragement ofthis

venture.

As you discuss the Institute with others, you might, quite naturally, be asked; what do I getfor my

membershipfee, what are the benefits ofmembership?

Let me remindyou briefly ofsome of the direct benefits.

- The Acoustics Bulletin, 6 times a year, with its blend of technical and general articles, news etc,

- The annual Register ofMembers,

- Access to the special interest Groups and Regional Branches,

- Workshops, one-day meetings, our Spring aiszutumn Conferences and the UnderwaterAcoustics

Group conferences, giving an opportunityfor keeping in touch with the latest developments andfor

general ’networking',

- The high quality published Proceedings ofour meetings,

- Training and education through the Diploma in Acoustics and Noise Control and the Certificates of

Competence in Workplace Noise Assessment and Environmental Noise Measurement,

- A route to achieving Chartered Engineer or Incorporated Engineer status,

' A schemefor Continuing Professional Development, together with professional guidance and career

counselling,

' Access to a wide range ofsources of technical information through the Institute’s library at Agriculture

House.

And there are many indirect benefits, and allforfees that are modest in comparison with many

organisations. A steady growth in membership is a vitalpart of our plans to develop the Institute

further. It is in the interest of every member to help us achieve this growth.

Sincerely yours

Maw

Bernard Berry
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NEW YEAR, NEW CHALLENGE

Senior Acoustics Consultant — NW London

Re - advertisement

Hepworth Acoustics is looking for the right person to play a

major role in implementing the next stage of the company‘s business plan.

Developing our new London office, you will be required toservice the

existing workload in the south east of the country, and to expand the

client base and workload diversity.As the office evolves, so will your

management role within the company. Initially, you will be working closely

on a day to day basis with the managing director, but ultimately your role

will be to manage the London office.

A degree in a relevant subject, and membership of the Institute of

Acoustics is essentia|.You will need a background in acoustics consultancy

with experience of environmental noise assessment, building acoustics and

building services noise control. Project management experience is vital

and the ability to develop new clients is also important. Only the most

exceptional applicant with fewer than five years experience in acoustics

consultancy, will have the necessary experience to be considered for the

position.

In return we offer a competitive salary, fully resourced company

car, paid overtime, profit related bonus, private health insurance and

permanent health insurance, payment of IOA membership fees as well as a

commitment to CPD and training.The less tangible benefits include an

open minded management system,the ability to make a real contribution

to the development and success of the business, and the knowledge that

you will reap the benefits of your hard work.

To apply for one of the most exciting opportunities that will be

advertised this year, please send a detailed CV. as soon as possible to

Peter Hepworth i

Hepworth Acoustics Limited

St.James Court

Wilderspool Causeway 1

Warrington
WA4 6P5

HEPWORTH AcofiETIcs
St.jam Court, VVzldempool Causeway, Warrington, WA4 6PS.

Tel: 01925 650360 Fax: 01925 632284 Acoustics Bulletin January / February 1998
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MODERN MODELLING FOR IC ENGINES —
INTAKE AND EXHAUST SYSTEM DESIGN

Bernard J Challen MIOA

 

Summary
Optimising t e design of intake and exhaust systems for
modern engines poses many interesting challenges. This
article examines a current development in this chaI-
Ienging design topic, with some illustrative examples.
What was once a development exercise with much
'bIack art‘ has now become a relatively straightforward
design process, although the scope for engineering crea-
tivity remains as great as before, and there are increas-
ing performance demands to be met.

The key to this change is outlined — the application of
full one-dimensional wave equation solution software.
Originally intended for engine performance modelling,
high levels of accuracy and usability allow its use as a
silencer design tool. In this way, the designer generates
not only acoustic data but also engine performance
information for candidate designs. Enhanced design
creativity results from the increased freedom and knowIA
edge and also a more direct route to optimisation across
size and cost specifications.

Introduction
The fundamentals of internal combustion engine silencer
design are simple - provide adequate flow area and
expansion ratio. These rules were adequate (but not
always Followed) for many years‘ The penalties for fail-
ure were once a loss of engine performance due to
excessive pressure loss if the gas flow area was too small
for either intake or exhaust, or inadequate silencing if
the expansion ratio was too small. Penalties today may
be a loss of market share or worse. Complications arise
since the acoustics are complex, involving pulsating flow
and complex physical topologies. Various tuning fea-
tures are employed in silencer designs which present
challenges to acoustic modelling — pipe wall per-
forations, wall flexibility and acoustic absorption materi-
als internally. In some design areas, such as thermal gra-
dients, the acoustic effects are not clearly understood
even in relatively simple cases.

Simplistic guidelines changed rapidly as competition
increased and the elements of cost-control, weight reduc-
tion and space limitations became crucial. More recently,
customer expectations in the passenger car market have
become very sensitised to noise and vibration character-
istics, with the final buying decisions made based on rel»
atively small differences between competitors. The sub-
iective issues of harshness and refinement have become
vitally important in a competitive marketplace. Similar
issues have developed in truck and off-highway equip-
ment, where the operating cabin can be home for many
hours and so the levels of comfort required are high.

Below, we will examine the application of a modern
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engine simulation code, illustrated with some real examples
and consider where the future development path may lead.

Commercial Constraints
Increasingly in the automotive market, the time to pro-
duce a given design is almost as important as the overall
quality of the design itself. The costs involved are sub-
stantial and competitive pressures require rapid evolution
of new designs. The preparation of a new vehicle design
is a very expensive proiect and program managers for
new designs require high confidence levels of success. In
this context a design technique is required, rather than a
development process, so that high confidence can be
achieved - a 'right-first-time' tool.

These concerns are reinforced frequently by a lack of
suitably skilled and experienced engineers and other
design resources. Although the industry now relies more
on the first tier suppliers and other design agencies for
assistance, the maintenance of clarity and accuracy when
describing the system and its operation are critical to close
co-operation. Such a description becomes a design spec-
ification. Not only is such a specification useful in main-
taining quality, but it can facilitate improved co-operation
between vehicle manufacturers and suppliers. Reductions
in the time taken to refine and agree both specification
and the costs/prices of systems are always welcome.

From the supplier's perspective, it is clearly vitally
important to meet the customer‘s need — both the immedi-
ate manufacturer and the end-user. The solutions need to
be determined rapidly, with an associated stress on iden-
tifying any associated critical issues. These are usually in
the area of how much space is available and how it may
be used. For example, as the requirements for reduced
intake noise continue to become more strenuous, the
available space around the engine is reducing. Creative
use is being made of the ‘dead' volumes within wheel
arches and behind bumpers in attempts to maximise the
useful volume, but these needs must be identified early
and design co-ordination ensured.

The cost of systems can also be more effectively con-
trolled if the design is well-founded and not so subject to
last-minute emergency changes to meet some real or ima-
gined short-fall in performance. Improved design tools
can therefore larger pay for themselves — but they do
need an acceptance period, where the engineering pro-
cedures and the engineers themselves become accus-
tomed to, and confident in, the range of new capabilities.

Tools
In addition to the traditional (and still popular) practical
development, often referred to generically as ‘cut-and-
try‘, we have had a number of acoustical modelling tools  
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available. These have used simplified acoustic theory
coupled with approximations of pipe behaviour to pro-
vide a rapid computation of insertion losses.

interested readers will find papers over the years
from Prof P O A L Davies [I], who has long worked in
this field, together with a number of his graduate stu-
dents. A further step forward was made by a col-
laborative effort of MIRA and Loughborough University
[2] who developed a lumped-parameter insertion loss
modelling system, where systems could be assembled
from pre-defined objects. Some engine and vehicle man-
ufacturers have developed systematic approaches them-
selves, along similar Iines. Some, such asthat employed
by FIAT in Italy, have become complex and com
prehensive.

Such approximate models have provided a valuable
guide to development engineers, but their accuracy has
been limited since the acoustical modelling itself has
been limited. In particular, assumptions are usually
made about the local gas conditions and the geometry
of the system.

The forcing function from the engine itself is complex,
both on the intake and exhaust sides, with high mean
flows (approaching 0.2 Mach in exhausts) and high
exhaust gas temperatures and temperature gradients.

Added to this challenge is a wide operating range - for
the noise concern is no longer just at the high-speed,
high load condition, but covers practically the entire
operating range.

The traditional development technique is therefore
understandable and reasonably safe — but slow. An iter-
ative approach to the desired solution is made using a
series of development prototypes, until a manufacturing-
ready sample is approved. The disadvantages are that
the process takes too long, costs too much and requires
hardware to carry out the tests. Increasingly we need
'paper‘ tools for design — before prototyping is possible.
The objective is one prototype - as proof of design.

To provide some indications of the level and type of
design decisions to be made, a modern mid-range
saloon car intake system might be considered. The
intake system supplier has to agree a specification for
the system that will ensure both good engine per-
formance and the appropriate acoustic attenuation. The
engine performance requirement will be based on both
the flow resistance at the highest flow operating point
and also the absence of any interference with the opera-
tion of mass-flow meters, which are sensitive to pressure
pulsations. The acoustic specification may embrace both
an objective function and also some form of subjective
assessment. The options available to the designer include
the volume of the air-cleaner box and its location, the
use of specifically tuned absorbers such asquarter-wave
and Helmholz resonators. With the latter, the positioning
for maximum effectiveness is a further variable. For the
exhaust system, a catalyst box, probably close to the
exhaust manifold will be the first of three or four expan-
sion boxes. These are arranged along the length of the
system for both maximum acoustic efficiency (locations
at antinodes) but also to conform to the vehicle under-  

side, fitting as smoothly as possible into the available
space. The aerodynamics of the vehicle are an increas-
ingly important part of achieving reasonable fuel econ-
omy figures.

It is the continuing development of computer-based
models that has been effective in this area. For the past
30 years, the engine simulation field has made consid»
erable strides in both the modelling of the gas flow and
the combustion processes within engines. The dramatic
reductions in processing costs, which have made so
many computing tasks affordable, have had their effects
here as well, so that it is now possible to apply the most
advanced simulation codes to silencer design.

It is ironic that there is also an additional burden
placed on the system designer, in that detailed engine
information must be used to provide a good overall sim-
ulation. Sometimes there is resistance to this detail, but the
comparison may be drawn with finite element stress anal-
ysis, where, in order to provide a substantially improved
and detailed result, a considerable amount of extra input
effort must be invested. In the present case, the labour
involved in formulating the model is not great, measured
perhaps in a few hours or a couple of days for an entirely
new engine model. This assumes that the data is itself
available. In practice, it is quite easy to provide some
approximate, typical, figures for the engine, where real
data is not available, but the initial adaptation process
takes time. As a management lesson, this is important.

The use of such'a computerAaided design approach
matches other processes in engine and powertrain
design, so that the overall system can be optimised. Dis-
cussions involve trade-offs in:

‘ Power/torque curve tailoring
‘ Installation volume/arrangement
‘ Level of refinement against system cost
‘ Manufacturing techniques and materials

All of these have no simple singular answer: they are
classic design questions where some form of compromise
must beselected. The availability of reliable data is cru-
cial to the improved quality of these decisions.

FuII Engine Gas Flow Modelling
It is beyond the scope of this article to describe the
details of the GT-Power simulation code employed
Essentially it is a full one»dimensional solution to com-
pressible, unsteady flow, including specialised models to
cover specific engine-related processes, such as heat
transfer, combustion and exhaust emissions. The code
has been developed over many years for engine simula-
tion and has been shown to be sufficiently accurate for

acoustics use up to around I kHz.
GT-Power was used together with the GT-Sound post-

processing options supplied. Quasi-3D flow elements
allow geometrical descriptions in three dimensions, so
that realistic descriptions can be compiled of real sys-
tems. A finite-difference solution is employed, based on
a range of pre-defined elements that are then sized and
arranged for the specific model. Working from the ambi-
ent conditions of the air inlet, through the engine cyl-
inders and the combustion process to the exhaust system.
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Gas properties and flow characteristics are tracked all
through the flow path. In this way, afully integrated solu-
tion is obtained. The time-histories pressure at intake and
exhaust can be post-processed appropriately, predicting
the radiated noise from the intake and the exhaust pipe
openings.

Validation Examples
The validation for these acoustic sections of the code
was carried out in a number of ways, but the acoustic
validation compared the results of controlled experi-
ments on transfer function test systems as well as meas-
urements in transmission loss test rigs and on running

engines. The procedure adopted was to measure the
transmission loss by a 2*microphone sound power
method in the TL test rig, using broad band excitation.
This was compared with the calculated TL of the model,
again where this was assessed by a sound power cal-
culation, using a 'sound power' module in the code,
with the microphone separation set to be the same as
the measurement case.

The classic example, since it is readily compared with
simple theory, is the simple expansion box seen in Figure
1. The acoustic results, below the figure, illustrate that the
flow code gives results that are close to the measure-
ments and provide the designer with a good indication
of the performance of his system. The results are gener-
ally as good as, or even better than, many specific
acoustic codes.

Of interest to many exhaust system designers, the res-
onant chamber, seen in simple form in Figure 2, forms the
basis for many systems. in this design, the extended pipes
within the chamber act as quarter‘wave cancellation filters.
The results of this addition are clear by comparison with
the previous results. The code provides results that are
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once again in good agreement with the measured data.
Since automotive engine applications are essentially

variable speed, it is a requirement for the silencer design
that is effective over a wide speed range. One method of
achieving this is to use a series of perforations, which
tend to spread the range of attenuation. There is a wide
design choice involved in this area, which has tradi-
tionally been resolved with considerable prototype test-
ing, since the number of variables is large. Modelling of
perforations is accomplished in this case by choosing a
series of elements along the pipe, each covering one
hole or set of holes longitudinally The results are seen in
Figure 3, where good agreement is found over most of
the frequency range, although some peaks are over-
stated

The use of acoustic absorption material has been
common practice in systems for many years, either in the

form of rock wool or wire wool in exhaust systems or,
increasingly, foam plastic and other materials in intake
systems. These have been problematic for simple models,
since the density and distribution of the absorption mate-
rial must be represented, together with the propagation
of the pressure waves through the material. Development
work was undertaken to specify the flow resistance of a
range of typical absorption materials so that this could
be included in the Flow model. The results seen in Figure
4 illustrate that a complete solution is effective in this
case. The curve of transmission loss also indicates why
this combination of perforations and absorption material
is often an attractive solution, since the curve maintains a
usefully high TL across a wide frequency range.

Engine Excitation
The complexity of the engine intake and exhaust has
often been underestimated. Although straightforward in
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simple engine configurations, the influence of differing
length pipes in the intake and exhaust manifolds
('runners' in the jargon) can have significant spectrum-
shaping effects, together with an impact on the sub-
jective assessment. In order to provide a full prediction
of the engine intake and exhaust noise, it is necessary to
account for the variations that occur in individual cyl-
inders and the gas pulsations in the manifolds, leading
to the transmission effects of the silencers. The simula-
tion code allows all the elements of the engine to be
specified and the cylinders are treated independently.
The radiation from the pipe ends is handled conven‘
tionally. V

The results for the complete engine exhaust simula-
tion are illustrated in Figure 5. The overall dB(A) level
plot is clearly missing a substantial portion of the radi-
ated noise. This turns out to be the higher-frequency
flow noise, which currently is not modelled. The engine
pulsation harmonics are, however, accurately predicted,
as seen in the lower part of the figure. Work is now
ungerway to include sub-models of flow noise within the
co e.

Future Activities
As confidence accumulates through use, it will be more
common to include the performance of intake and
exhaust systems alongside the original engine design.
Experience has shown [3] that the combustion models
used within the predictive code work satisfactorily for
both gasoline and diesel engines but that it is important
to include the valve profiles reasonably accurately, since
these can have some significant effect on radiated
noise.

Clearly it is necessary to include the flow generated
noise in the acoustic model, and work is underway by

the code designers to accommodate this.
A further area for future development is the topic of

surface radiated noise, using the pressure calculations
within the system together with knowledge of the phys-
ical structural characteristics.

in addition to the inclusion of flow noise, further
improvements are foreseen in the usability of the code.
The simulation data is entered as modules using a
graphical user interface, with the associated dimensional
numeric data typed in. These modules can already be
grouped and moved, so that complete acoustic elements
can be handled easily. This eases the construction of
complex models and also reduces the probability of data
entry errors.

The subjective performance of these systems is often
critical — a system may achieve the acceptable dB(A)
value, but it has the wrong 'sound‘ for the application.
One enhancement that acoustic development engineers
can now apply with this code is the ability to replay the
digitjal pressure signal in order to gauge the subjective
resu t.

if we look forward further, the ability of the designer '
to sit at his console and explore the full range of possibil-
ities from the engine layout through the intake and
exhaust sound signatures under any conditions, such as
a drive-by test, is now not too far off. For those among
us who have enjoyed the disciplines of drafting designs
and then testing them on a cold, windswept, test site,
where each change of system leads to regret over the
creativity that leads to the construction of additional pro-
totypes, this will come as welcome news.

Conclusions
Increasing market and legislative demands have led to
even more stress on the design of automotive intake and
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l exhaust systems. These now must provide high levels of

attenuation while occupying smaller volumes and giving

a subjectively acceptable result. Affordable computing
can provide a route, coupled with the appropriate sim-
ulation code, to an effective engineering design tool,
providing system designers with a fast route to system
performance prediction, so that many more options may

be studied. This enhances creativity and reduces pro-

m7 7 7 7 gram time and costs. Fundamental physical and acoustic

‘ principles can now be applied in a useable and Fast tool I

‘ For engineering designers.
60 g ,

moo isoc ma 25m 3am 35ml Adm
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HELMHOLTZ RESONATORS FOR THE NEW

RUSSIAN ORTHODOX CHURCH IN LONDON

Tony Pretlove FIOA

 

Introduction
A new Church is shortly to be built at Chiswick For the
Russian Orthodox Church Abroad (previously the Rus-

sian Orthodox Church in exile), see Figure 1. Architects

Douglas Narwood Associates oF Newbury have been
brieFed to Follow the design 0F traditional Russian
churches in the Pscov region. One aspect oF the design,
with which this work has been concerned, is the acous-

tical quality oF the building.
Much 0F the sound in Russian churches consists oF

priests chanting the liturgy From behind a tall screen
called the iconostasis. A small door in the screen is leFt
open For part oF the time, From which direct sound is
transmitted to the congregation. At other times during
the order oF service the door is closed and sound
reaches the congregation over the top oi the screen.
This Form oF worship developed centuries ago as part oi
the Orthodox tradition. To optimise the clarity oF sound
transmission From behind the screen to the congrega-

 

absorption dependent on the natural Frequency oF the
resonator. A range oF sizes can be provided to give a
broader band coverage. Figure 2 shows an old drawing
oF a cross-section 0F a Russian church building in which
the pot openings can be seen. Figure 3 shows a sketch 0F
0 sixteenth century pot From a church in the Pscov region
oF Russia. Three other such sketches were also made
available. Two modern Russian pots oF this kind were
received in the laboratory For testing and one is shown in
the photograph, Figure 4.

During church services much at the sound consists oF

male voice chanting, probably close to 200 Hz (this is
the Frequency oi the G below middle C and is mid-range
For a baritone). It is thus clear that such absorption is

required to reduce multiple acoustic reflections in this
range and hence enhance the intelligibility oi the chant-
ing. This appears to be particularly important in Ortho-
dox churches where, For much oF the time, the priest is
chanting From behind the screen.

 

tion in Front, acoustic absorbers are needed
which operate across a Frequency range
centred at about 200 Hz (approximately
the G below middle C). This range, From

about 100 Hz to 300 Hz, corresponds to

the average male voice. In Russian

churches the traditional method oF achiev-
ing this absorption is to mount ceramic pots

in the masonry with their openings Flush
with the wall surFace. These act as Helm-
holtz resonators and there are sometimes
as many as 300 OF them.

Uniortunately it is not easy to build
ceramic pots into a modern blockwork con-
struction because the geometry is unsuitable.
This work has thereFore investigated the pos-
sibility oF using standard hollow concrete
blocks with holes cut into their Faces so as to
make artiFicial pots with appropriate acous-
tic properties. It has proved possible to
adapt these standard blocks in various ways
so that not only do they have the required
acoustic properties but also they will look
exactly like the traditional ceramic pot when
viewed From inside the building.

The Russian Practice
In traditional Russian churches (and also in

some other countries such as, For example,

Sweden [1] and Greece) clay pots are

embedded in the walls to provide acoustic
absorption. This is achieved by Helmholtz
resonator action giving narrow bond energy   Fig. 1. Architects model at the preliminary design For the new Church.

at '3‘   Acoustics Bulletin January / February 1998 ll 



 

Technical Contribution
—

    

ing pot locations in

  

Fig. 2. An old drowin oi the east-west section of a Russian Church show-
Stitle sanctuary (to the leFt) and in the lantern tower.

The variability in these results For a given
pot is partly a result of the presence at the
microphone and lead, and partly because
the individual resonance has a bandwidth
as measured and shown. This latter Feature
is important because it means that the pot
can absorb significantly over a Frequency
band and not just at a single trequency. In
a good design for a building there must be
several absorbers with overlapping band-
widths so as to cover a range.

Calculations tor the tour ancient pots
shown in the sketches supplied, at which
Figure 3 is an example, give natural tre-
quencies at approximately 167 Hz, 202
Hz, 236 Hz and 224 Hz.

The Task
The task theretore has been to provide
acoustic absorption at an appropriate
amount and in the trequency range 100 to
300 Hz, to make the appearance oi the
walls the some as it pots were embedded,
but yet to try to adapt the actual torm oi the
absorbers to Fit in with modern building
methods and materials. The chosen route
has been to simulate the traditional pots
and their action using hollow concrete block

  

Initial Experiments and Calculations
A brief study at these pots, both by experiment on the
two pots made available and by calculations for the pots
shown in the sketches, indicates that the natural tre-
quencies generally lie in the range 150 to 300 Hz as
expected.

The two actual pots which were sent From Russia were
tested in various ways to determine their absorption
characteristics. In each case a microphone was placed in
the base at the pot for testing. The acoustic measure-
ments were made by three ditterent methods each at
which gives a slightly different result. A summary of the
pot dimensions and results From the ditterent kinds at test
are as follows:
Larger Pot:

Externally: 325 mm high
Internal neck: 95 mm diameter
Peak Acoustic Absorption: at about 230 Hz
Singing in sympathy: 228 Hz
Noise excitation: 236 Hz
Tuning with pure tones: 241 Hz
Bandwidth (3 dB down): 231—243 Hz

Smaller Pot:
Externally: 295 mm high
internal neck: 105 mm diameter
Peak Acoustic Absorption: at about 275 Hz
Singing in sympathy: 270 Hz
Noise excitation: 272 Hz
Tuning with pure tones: 282 Hz
Bandwidth (3 dB down): 279-285 Hz
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with circular holes cut into their sides to sim‘
ulate the neck oi the pots. Control at the natural tre-
quency oi the resonator obtained has been achieved by
varying the diameter of the hole or the volume of the
void inside the hollow block.

The Use of Hollow Concrete Blocks
The standard British hollow concrete building block (440
x 215 x 215 mm) contains two voids each measuring
about 120 x 120 x 215 mm. The wall thickness to the
void is theretore about 50 mm. However, in a building a
plaster layer at about 15 mm will be applied so that the
wall thickness to the void is likely to be about 65 mm.
Using these dimensions two blocks had two holes each
cut in their sides to produce a range of predicted natural
frequencies from about 150 Hz to 240 Hz. Four pot
sizes were thus simulated in this way for testing. In the
First set 01 tests the two test blocks were built up with a
slate placed between them in order to seal OFF the cav-
ities. A later but similar experimental contiguration, with
separating blocks rather than slates, is shown in the pho-
tograph, Figure 4. The prediction of hole sizes was made
using the standard Formulae For a Helmholtz resonator
taken from [2]:
The natural trequency oi the resonator, t, is given by:

f: (c/21tl\/[$/L’V]

where, tor the resonator, V is the enclosed volume, 5 is
the neck area and L’ is the etiective length at the neck
given by:
L' = L + 1 .70
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a being the radius of the (round) neck. The speed of
sound in air is c. The sharpness ol resonance measured
by its quality Factor Q is given by:

Q = 21r\/[VL'/S]3
and the bandwidth is given by:

Bandwidth = F/Q

In the application at these results to an acoustic absorber
For a room the determination of the etlective absorbing
area is a more ditticult matter treated in [3]. However, it
is worth pointing out that this effective area is generally
much greater than the cross-sectional area at the res-
onator neck because the energy losses are not contined
solely to the neck itselt. For a resonator at 200 Hz the
ettective area of absorption is about 0.4 m2.

The actual ho es cut through the block walls had the
following dimensions and the tabe also shows the pre-
dicted natural Frequencies using the above Formulae:

 

Resonator No Hole Diameter Predicted Frequency

     

I 53 mm 131 Hz
2 73.5 mm 169 Hz
3 87.5 mm 193 Hz
4 100 mm 212 Hz

 

In every case the void volume was 0.00329 m3 and L =
0.065 m.

Initial Test Results
The outer surface of the blocks was plastered to a depth
of 15 mm. Once again two ditterent tests using harmonic

  
EI‘KOBb

I33. Hummer in, Damn
1543:

345 mm

  
_I_

Fig. 3. Sketch of a pot Helmholtz resonator taken from a
sixteenth century Russian Church. The caption reads ‘trom

the church of St Nicholas at Ostrov, 1543‘.    Acoustics Bulletin January / February 1998  
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excitation and white noise excitation were carried out to

determine the natural frequency. The harmonic excitation
test was used to determine the bandwidth. In briet, the
summary results were as Follows:

  

Resonator No Natural Frequency Bandwidth

l 137,147HZ 132i0153 Hz
2 176, 189 Hz 173 to 183 Hz and

187 to 192 Hz
3 190, 201 Hz 188 to 193 Hz and

199 to 205 Hz
4 221, 227 Hz 217to 232 HZ

   

 

 

In every case there was a double resonance. Although
the origins of this are not known it was conjectured that it
may result tram coupling between adjacent cavities. This
coupling may result From the thinness ol the intermediate
slate which might not have been providing a sutticient
vertical isolation between cavities*in adjacent blocks, or
that the porosity of the material may have allowed
coupling between two cavities in one block (adjacent hor—
izontally). As a result the experimental set-up was rebuilt
with an intermediate solid block in place at the slate. The
tests were a” repeated but with almost identical results.
This is an important piece of inFormation because it
means that intermediate slates can be used in the real
construction permitting a higher density ot absorbers.

Final Tests
One at the initial tests made use ofwhite noise acoustic
excitation. The spectrum ot sound inside the cavity (as
measured by the microphone with subsequent FFT analy-
sis) then revealed its natural trequency. It was clear From
these results that the resonators were not absorbing as
much acoustic energy as desired, the signal/noise ratio
at the [spectrum peaks being much less than tor the
ceramic pots. This, it seemed, was a result at the very
porous surfaces inside the void in the concrete blocks. In
the Final tests the inside surlaces were theretore thinly
plastered so as to block up the pores. Not only should
this improve the absorption but also it might remove any
coupling between adjacent cavities in one block. The set-
up was then re-established with an intermediate slate.
The tests were then repeated as before with the following
results; note that in two cases the double resonance

merges into one‘ This table also shows a prediction ol all
the absorption characteristics.

 

    

Resonator No Natural Frequency Bandwidth
(Prediction/Test) (Prediction/Test)

1 13l/144Hz l/5Hz
2 169/187 HZ 3/9 Hz
3 193/210 Hz 5/5 Hz
4 212/227HZ 7/l3HZ

 

 

The prediction for bandwidth presumes perfectly smooth
and retlective inner surtaces. Thus the experimental
bandwidths, which are generally higher, are almost cer-
tainly a measure at the remaining roughness and poros-
ity. The predicted Frequencies are all a little low. The
presence ot the microphone in the tests may partly
account for this.
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Fig. A. The testing arrangement for resonators cut into hol-
low blocks showing a microphone in place For testing. One

of the Russian pots is seen alongside
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Recommendations
On the basis at these test results a range at sizes For
holes to be cut in hollow blocks and suitable surface
treatments have been recommended. A set at 25 slightly
ditterent hole sizes are needed to cover the Frequency
range From 150 to 260 Hz.

To easily achieve a range of hole sizes a standard-
sized larger hole is cut in the block which is then Fitted
with a plug containing the hole at the required size. To
simulate the number used in traditional Russian churches
the set at 25 'pots' will have to be repeated about eight
times to give a total of 200 Helmholtz resonators. Figure
5 shows how these resonators may be located in the
tinal design.
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Fig, 5‘ Architects drawing of a cross-section of the preliminary design for the new Church showing notional pot locations
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CONSTRUCTION NOISE MANAGEMENT
UNDER THE CONTROL OF POLLUTION ACT
Michael Young MIOA

 

Introduction
Environmental noise legislation in the UK does not pre-
scribe construction noise standards nor does it require
the mandatory regulation of construction works. Rather,
it provides a discretionary framework which broadly
allows either (i) the relevant local authority to initiate
action to remedy a noise nuisance which is already
occurring or is likely to occur; or (ii) the person respon-
sible for carrying out the works to initiate a dialogue with
the relevant local authority with a view to preventing/
avoiding a noise nuisance.

The Control of Pollution Act (CPA) was introduced in
1974 to legislate for a wide range of environmental pol-
lution. Part III of the Act deals specifically with noise and
was designed 'to strengthen local authorities' existing
power to control environmental noise’ [1 ]. These powers
have largely been superseded by the Environmental Pro-
tection Act 1990 (as amended), though Sections 60 and
6) of the CPA which relate to the control of noise on con-
struction sites are still in place. Both these sections of the
Act aim to provide an equivalent level of environmental
control to minimise construction noise without causing
'Undue hindrance or disruption to the war/(5' [l ].

Construction Noise and Best Practicable
Means
Construction noise control, because of its nature, can
pose specific difficulties compared with other types of
noise nuisance. They are mainly carried out in the open,
they are temporary and transitory in nature The location
can be adiacent to noise sensitive neighbours and the
nature of the noise can vary enormously from the impulse
noise of impact piling to the tonal whine of a concrete
'poker' [2]. Many factors can influence the degree of dis'
turbance from construction noise, which range from the
actual level of noise created, to the prior knowledge of its
expected level and duration, to the personal relationships
between the parties involved and any previous loss of
goodwill [3).

Thus, the level of control required for particular con-
struction works will vary from site to site depending on,
for example, the nature of the construction works; the time
of day the noise occurs, and the sensitivity of those
affected. The CPA is not prescriptive in terms of the spe-
cific measures which may need to be taken to control con-
struction noise but rather relies on the principle of best
practicable means to provide the flexibility needed and
allow the local authority discretion to balance local condi-
tions and circumstances with technical feasibility and the
possible financial implications. The principle of the best
practicable means is well established in pollution control

16  

policy and practice in Britain, having first been applied in
1842 to control a smoke nuisance in Leeds [4].

In relation to construction noise, British Standard 5228
[5] is the approved code of practice and sets out good
practice for the reduction of construction noise and is
therefore central to any interpretation of best practicable
means. The aim of the CPA is that the best practicable
means should be used to minimise construction noise,
although to give the phrase a tangible meaning ‘pre-
sumptive' noise limits are sometimes used, These ’pre-
sumptive' noise limits can, for example, relate to an
acceptable internal noise so as not to cause interference
with theordinary comfort of a person in their home, or, for
a noise sensitive neighbour like a school, assert that noise
should not interfere with spoken communication. The best
practicable means will in general initially involve on-site
control measures, such as control of hours of work, choice
of noise suppressed plant or work methods. Where these
prove inadequate and certain 'presumptive' noise limits
are exceeded it may be necessary to consider the pro-
vision of noise insulation or even temporary re-housing.

Section 60 (Control of Noise on
Construction Sites)
This section of the CPA allows the local authority, either
before or after works have commenced on site, to specify
various measures to control noise by serving a notice on
the person responsible for the works. The specific meas-
ures can relate, for example, to the hours of work, the
type of machinery to be used, the level of noise to be
emitted from the site. Though Section 60 allows action to
be taken by the local authority either before or after the
works commence, it is generally implemented as a reac-
tive measure, used when a noise nuisance has arisen
from a particular construction site. The service of a Sec-
tion 60 notice follows the traditional enforcement culture
of the local authority sanitary officer and can lead to an
adversarial relationship between the local authority and
the contractor.

Local authority officers have traditionally favoured
this mechanism as it is considered to allow the local
authority flexibility by retaining the option of taking
action as and when a problem arises. It is also con-
sidered resource efficient as staff time is spent dealing
with construction sites that have an actual problem of
noise nuisance and a laisser faire approach is taken to
those which do not. It can also be easier to specify solu-
tions once the precise nature of the noise nuisance is
clear. Though from a local community point of view, it is
clearly preferable to avoid the occurrence of any noise
nuisance in the first place.
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The onus is on the local authority to prescribe specific
conditions to control noise, although the contractor, with
his detailed knowledge of the works, is well placed to
help strike the right balance between the need to take
action to minimise construction noise and the need to
avoid undue hindrance to the works. The contractor can
appeal to the local magistrate against the terms of a Sec-
tion 60 notice and where a local authority has specified
inappropriately onerous conditions, perhaps due to inad-
equate information, the local authority could be liable for
costs incurred by the contractors

Section 61 (Prior Consent for Work on
Construction Sites)
This section of the CPA, on the other hand, allows a per-
son who intends to carry out construction work to
approach the local authority to seek prior consent for the
intended works putting Forward any proposed noise mit-
igation measures. Where mitigation measures are
acceptable and the local authority consents to the works
then the person is exempt from subsequent action under
Section 60. However, an individual aggrieved by con-
struction noise can still take action under Section 82 of
the Environmental Protection Act 1990 to remedy the sit-
uation. Compliance with a local authority Section 61
consent does not itself constitute a defence.

Local authorities have traditionally been wary of the
prior consent process as it requires them to commit them-
selves to a particular noise control regime in advance and
can restrict scope for further action where a problem
arises. This is borne out by arecent survey in London [6]
which confirmed local authority officers‘ preference for the
Section 60 process. Furthermore, the process can be time
consuming and bureaucratic particularly if it relates to
smaller sites which are unlikely to cause a noise nuisance.

The Section 6] process generally involves informal
discussions allowing the local authority to determine the
exact nature of the works and the potential for noise nui-
sance. It also allows the contractor to understand the
standard of noise control and mitigation measures
required by the local authority. Mitigation measures,
which have been mutually agreed with some under
standing of both the need to avoid nuisance to the local
community balanced against the engineering restrictions
and cost implications, are more likely to result in better
compliance than those imposed unilaterally by the local
authority. The Section 6] process is essentially one of
negotiation in which a working relationship is developed
The process involves compromise on both sides and, con-
trary to the traditional local authority view, can provide a
flexible framework to cope with the unforeseen which
inevitably arise on major construction sites.

Relatively few applications are made for prior con-
sent. This is in part due to a lack of awareness on the
part of developers and a reluctance to become involved
in more bureaucracy than is absolutely necessary. How-
ever, with foreknowledge of the local authority require-
ments the contractors can plan their working well in
advance so as to mitigate noise nuisance and thereby
reduce the possibility of costly delays to the works.
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Where noise nuisance is unavoidable there is still ade~
quote time to notify the affected community‘of the likely
disturbance and its duration and perhaps consider novel
forms of mitigation. During unavoidable noisy works
over a Bank Holiday weekend on an infra structure pro-
iect in London, affected residents were offered the option
of a day trip to the coast as a respite to the works.

Though cost is a necessary consideration in deter-
mining the best practicable means, it is likely that the
contractor will be more acutely aware of these matters
and is another reason to be actively involved with the
local authority in negotiations to agree the appropriate
noise control regime.

Conclusion
In many cases of small developments it may not be in the
interests of either the developer or the local authority to
enter in to the formal procedures provided by Sections
60 and at and often where problems arise they can be
resolved by informal agreement. However, on larger
developments, it may well be in the interests of the devel-
oper to apply for prior consent so that possible noise
problems can be foreseen and the possibility of costly
delays to the works programme are avoided. Local
authorities have traditionally been reluctant to enter into
the Section 61 process but rather favour the Section 60
approach as this allows them to retain the option of tak-
ing action as and when a problem arises. However, the
Section 6] process allows them to obtain detailed infor-
mation and therefore to make more informed iudgements
as to appropriate mitigation measures.

Though relatively little use has been made of the Sec-
tion 6] provisions of the Control of Pollution Act it is
likely with the more formal and systematic approach to
environmental legislation required by environmental
management systems, that the use of the prior consent
process will increase. Many of the maior infrastructure
proiects currently in progress in the London area have
contractual requirements that prior consent is obtained
from the appropriate local authority before work com-
mences on site.
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TRACING A TONAL NOISE SOURCE ON A
LARGE INDUSTRIAL SITE

Paul Bassett MIOA

 

Introduction
'We know that we have a tonal noise emission but we
can't Find out where it's coming From', explained the
Environmental Manager at a large industrial processing
Factory, ‘we need some help'.

The presence oi the tonal noise had been mentioned
inFormally to the Factory by an employee who lived
nearby. Having conFirmed that there was indeed a tonal
noise, the company, in accordance with its commitment
to the Chemical Industry Association's Responsible Care
programme, was eager to trace the source oi the tonal
noise and undertake appropriate measures to reduce it.

The Site
The Factory is located on the bank oi the Dee Estuary in
North Wales. Inland there is a housing estate in an ele-
vated position which overlooks the industrial site and the
estuary beyond. The Factory, which is used For the man-
uFacture oF additives to soap powders and detergents,
operates 24 hours a day on seven days a week. Between
the Factory and the housing is a busy coast road and rail-

way line, but at night the background noise climate is
lower and it was Found that a tone was clearly dis-
cernible.

During an initial site visit we were encouraged to Find
that the tone was a mid Frequency 'hum' which tends to
be easier to trace than a low Frequency 'drone', How-
ever, whilst the Frequency oF a tonal noise can oFten be
readily identiFied at a considerable distance away From
the noise source, actually measuring and tracing the
source oF the noise on an industrial complex can prove
diFFicult due to the masking eFFect 0F a myriad other plant
noise sources nearby. This was the case here. When one
walked around the processing plant area at the Factory,

it was not possible to hear the tone. It was clear that, in

 

order to trace the source oi the noise, a tone matching
technique using narrow band Frequency analysis would
be required.

The Approach
The Environmental Manager Feared that the noise source
was likely to be one oi the many chimney stocks on the
site and that we would need to measure noise in the Flues
or on top oF the stacks. Not being overly keen at this ver-
tiginous prospect, we suggested that a more systematic
approach should be adopted on terra Firma. We con-
sidered that it should be possible to 'home in' on the area
oF the tonal noise by carrying out narrow band Frequency
analysis initially at ground level. Once the general area
at the tonal noise had been deFined itwas hoped that Fur-
ther investigation at higher elevations on the plant would
reveal the source oF the noise. Failing this the contingency
plan was to carry outa noise survey aFter the annual
shutdown by assessing the noise as each plant process
was switched on in turn.

It was decided, thereFore, to determine the Frequency
oi the tone at the housing site by narrow band analysis,
and then to repeat the narrow band analysis on the
industrial site. The latter could have been done on a grid
basis, but the company were also interested in noise lev-
els at a number oF speciFied plant areas around the site.
ThereFore it was agreed that the survey would comprise
noise measurements and analysis at these points which
were distributed over the whole industrial site.

Noise Monitoring
A noise monitoring point was established on the edge oF
the housing area with a clear line oF sight to the Factory.
The survey was carried out late at night in order to mini—
mise the influence oF non-Factory noise sources (road trai-

Fic, trains, etc). Noise levels were monitored

  

using a Briiel & Kiaer Type 2231 Sound Level
Meter connected to a Diagnostics Instruments
PL21 Real Time FFT Analyser and Diconix
printer. As well as 'A' weighted noise measure-
ments this set-up enabled narrow band Fre-
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 Fig. 1, Noise spectrum at houses

 

quency analysis to be carried out in order to
identiFy any problematic tonal elements.

The noise From the Factory site was char-
acterised by a constant, and Fairly broadband,
background noise over which was super-
imposed a continual intrusive mid-Frequency

tonal noise which we estimated by ear to be
. around 500 Hz. The narrow band Frequency

analysis enabled this tonal element to be iden-
tiFied at a Frequency at 487 Hz. The measured
Frequency spectrum is shown in Figure l .  Acoustics Bulletin January / February 1998 19  
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Each fan unit was found to be emitting the
tone at the same intensity. The measured ire-
quency spectrum at a distance of one metre

from one of the silo fans, together with the
spectrum measured at the nearest residential
area, is shown in Figure 2. The correlation oi
the peak at 487 Hz can clearly be seen. Dis-
placed air from each of the silos is exhausted
via a ten blade paddle fan located on top of
the silo.

There is a clear line of sight between the
t top of the silos and the residential area. The

primary source of noise emission was found to
be a gap between the fan outlet and the cowl
of the ducting above. This gap enabled the

e t exhaust noise from the fan to radiate freely to

 

atmosphere. The net result is that there were

Five high intensity noise sources located in an
elevated position with no acoustic screening
between the silos and the nearest residential
area.
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Fig. 3. Spectra at houses before and after noise control

Noise Control
We were able to give a number of options
for reducing the tonal noise ranging from
simply installing ductwork between the fan
outlet and the cowl above to eradicate the

i gap, through to replacement of the fans with
l a different type which do not generate the
‘ dramatic blade pass frequency tones which

are characteristic of paddle blade fans work-
ing at high speeds. In the end, the company

._ opted for fitting silencers to the ion exhausts
i but, to our consternation, still maintained a

i small gap between the silencer outlet and the
ducting above. Nevertheless, during a fol-
low-up survey it was found that the noise

   
From the results of the noise survey and the distance

to the plant, it was considered that the 487 Hz noise
source would be generating a very high noise level at
the factory, in excess of 100 dB at one metre, and there-
fore should be fairly easy to locate.

During the on-site noise survey the 487 Hz tone was
picked up successfully in the south-western area of a
large granulation plant installation. However the rel-
atively low noise level of the tone (87 dB at 487 Hz
measured near to a scrubber tan) indicated that the
source oi the tone was likely to be in the vicinity but
higher up onthe plant.

Following Further investigation our interest was drawn
not to the main processing plant building, or to the asso-
ciated maze of external fans, scrubbers, ductwork and
piping nearby, but to the top of some very high, but inert
looking, silos - an area rarely visited by factory per-
sonnel. They were sceptical, ‘there's not much up there'
we were told. Nevertheless, armed with the necessary
permits to climb the gantry up to the top at the silos, we
found that each had a small exhaust fan on top and it
was these fans that were generating the 487 Hz tone.

20  

level on top oi the silos had been dramat-
ically reduced and, at the houses, the tonal noise had
been rendered inaudible. The spectrum measured at the
houses after the fitting of the silencers is shown in Fig-
ure 3.

Therefore the tonal noise problem has been success-
iully resolved. In order to check that this situation is
maintained we are carrying out six-monthly repeats of
the environmental and on-site noise measurements. This
enables any deterioration in noise levels, and tonal com-
ponents, to be identified and rectified before becoming a
problem. A single instrument, a Svantek 912 Analyser, is
now being used for the noise survey work instead of the
original monitoring set up.

The tone matching technique employed in this case
was found to be very successful. It is a useful tool of the
acoustic engineer made easier these days by .the increas-
ing availability of robust, highly portable, instru-
mentation which allows real time FFT analysis to be car‘
ried out with confidence in the field.

Poul Bassett MIOA is a Principal Acoustics Consultant at
Hepworth Acoustics Ltd, Warrington. o0..
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The Acoustics World

   

OF SOUND MIND

Alex Burd FIOA

 

I am gratetul to the Editor tor offering me the opportunity
to reminisce about Forty-plus years spent in acoustics. I
am grateful too For the opportunity to express my thanks
to the many colleagues with whom I have worked over
the years. I acknowledge that I am essentially a team
man whether in a section at engineers in a research
department, in a consultancy practice oi acousticians
and architects or in a design team covering all the nec-
essary and diverse aspects of building design. No Funda-
mental laws or books or great discoveries bear my name
— although a range at low-frequency sound absorbers to
be Found in television studios at one time were known in
the trade as 'Bu(i)rd boxes'l

Success in any pursuit beneFits from a wide range at
experience and the ability to learn From these expe»
riences. I believe National Service taught me to get on
with people and to exercise authority benevolently. A
degree in Physics gave me an insight into the properties
at materials which affect their response to acoustic sig-
nals. University research taught me that l was not titted
For pure research but that the world of building acoustics
contained fascinating practical problems which I could
enjoy solving. The Festival at Britain took place during
my undergraduate days and, along with several col»
leagues, I spent a weekend in London at which my main
memory is a concert in the Festival Hall; perhaps this was
a Formative experience lor the rest at my lite.

I was Fortunate to discover acoustics at an early age
and, as I am sure many oi you will also have Found, it
proved to be a satisfying way at lite. In the titties there
were no university courses on acoustics; however, there

were, asnow, the three non-university research bodies —
NPL, BRS (now BRE), and BBC. Having met Messrs
Somerville and Giltord (respectively Head of Electro-
acoustic Group and Acoustics Section in the BBC Engi-
neering Research Department) I elected to join the BBC.
Acoustics work at that time was still housed in a con-
verted convent in Balham but, eventually, we would all
come under one root in a country mansion down at
Kingswood Warren in Surrey.

The acoustic interests at the BBC obviously centred
primarily on studio design, equipment and operations.
From the earliest days of broadcasting it had been
appreciated that the restriction to a single, aural, channel
at communication emphasised the need tor quiet back-
ground noise levels and non-reverberant spaces. This
necessitated critical design criteria and building stan-
dards tor the construction of studio premises.

The BBC's standards at acceptable background noise
in studios oi various types were developed trom tirst prin-
ciples by combining measurements oi existing studio
noise levels (largely ventilation noise) with subjective rat-
ings For each at the studios. These background levels,
together with measured noise levels created by pro-
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gramme activities, allowed the necessary sound insula-
tion criteria to be calculated while measurements on
many samples oi typical studio constructions built up a
catalogue at possible designs.

The design of sound absorbers, and particularly low-
Frequency panel and membrane absorbers, was a maior
part at my acoustic experience For the First tew years in the
BBC. Broad band absorbers consisting at Four resonant
sections superimposed one above the other were used to
reduce the strength at first reflections in a stereo listening
room. But other specialised types were also developed;
anti-carpet absorbers which had a trough in their absorp-

tion characteristics where good quality carpet had a peak:
line scan whistle absorbers which had a peak at 10 kHz
(in the days at 1105 line TV) and many others.

Diiiusion was the holy grail at BBC acoustics. It was
generally accepted that a degree at diilusion was nec-
essary in studios — as in other buildings But no-one knew
how much was needed or even how to measure how
much one had. And, of course, one needs to measure a
thing in order to lind the most etlicient means at creating
it. Opinions differed; the French believed that hemi-
cylindrical surtaces were the most eiticient For diitusing
sound while we in the BBC were sure that rectangular pro-
tuberances were the best. Finally, we convinced ourselves
that interspersed absorbers were as etFective as any pro-
iections and looked much better. Correlation, such as
might now be tound to be indicative at diliusion, was
beyond the powers at our measurements in those days
and most oi the methods For measurement relied on an
examination of the statistical properties at the sound in the
studio and tended to be extremely tedious to determine.

During my time I certainly visited all the major and
most at the minor studio centres in the UK and Northern
Ireland. Studio testing — whether for acceptance at new
studios or For trouble shooting in existing studios — was
iealously guarded as a part of our role in spite oi the
strongly held view at the management that it was not
research. Our teeling that it was important tor us to keep
contact with the user's needs may have beena ration-
alisation ot our interests but the challenge at solving
problems was real. And it was also generally interesting
— even good tun — although testing could be tiring on
occasions. A sleeper to Edinburgh, which in those days
provided an excellent breaktast and allowed one to start

work at 9am, meant that the studios there could be tested
by lunch time, allowed travel to Glasgow with the utter-
noon and evening spent testing those studios Followed by
an overnight sleeper back to London. By 9am we could
be back at work in Balham.

A more unusual request was to be asked to go to
Kingston to carry out some tests on a consultancy basis.
My expectation that Kingston upon Thames was the site
proved tar wide at the real situation and I set out For
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Kingston, Jamaica, to test and carry out the acoustic
treatment design of studios for their tourist authority.
Even in those for off days carrying a 0.45 in revolver for
test purposes on transatlantic flights was frowned on and
I was fortunate enough to be able to borrow a policeman
with revolverand blank ammunition for some of the tests;
the same possibility did not materialise in Cardiff many
years later when the police refused even to consider the
possibility of their revolvers ever being used with blank
ammunition!

For some of our testing we used stage maroons, the
medium size of which simulate infantry fire. My Health
and Safety instincts were aroused when I found that part
of the wadding from such a maroon had gone through the
perforated hardboard Front of a studio absorber. I built a
cylindrical shield of 50% open area perforated metal and
was even more impressed when the first explosion
reformed it to a largely spherical shape. Although I prefer
balloons for some applications it has to be admitted that
the greater energy is needed when structures capable of
90+ dB average sound insulation are under test.

The development of one-eighth scale model testing to
predict the acoustic behaviour of studios was a challenge
to the many specialities of our engineers. Loudspeakers
covering the frequency range from i — 100 kHz, micro-
phones and amplifiers with the same range and low
background noise levels and tape recorders to provide
the necessary frequency shift. My interest lay in the pro-
vision of music with no natural reverberation (recorded
in the BRE free field room in co-operation with BRE, BBC,
Salford and Bradford Universities) and the selection of
materials which reproduce acoustic characteristics at the
scaled up frequencies. The fact that in the end it was well
nigh impossible for a group of people to make consistent
judgements on the programme material was a pity. I am
sorry also that some members of a well-known university
who had hoped to make a Iifetime's work from the
research felt that we had 'trampIed all over the problem'!

Increasing responsibility in the Section meant more
time spent in Committee work and this, together with new
management techniques introduced by McKinsey, brought
my time in the BBC to an end after eighteen years. This
had been a formative period of my life and | find it dif-
ficult to imagine a better grounding for consultancy.

I wanted to return to acoustic design work which I felt
was my forte. Fortunater Sandy Brown, who had joined
the BBC as its Acoustic Architect at the same time as I
joined as a research engineer, was looking to increase
the strength of his consultancy practice and offered me a
place and a partnership in due course ifwe proved to be
compatible. This stage of my life was to last for a further
18 years and still exists as I work part time as a can-

The Building Test Centre
I‘ Fine Acoustia Structures  
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sultant to the practice - but able to choose the projects
that I get involved in!

Probably the first major change that I noted on Ieav«
ing a research department and entering consultancy was
the necessity to be an instant expert — to be sent into
meetings with no detailed knowledge of the project and
generally no time to do any preparatory work.

Other changes which many of you will recognise
included clients whose interests lie in making money
rather than in the artistic merits of the project we were
designing; and certain bodies which arrange committee
meetings or design meetings lasting a" day because they
had no intention of returning to their own offices!

The most straightforward part of the job was, of
course, studio design which constituted a major part of
the work at the time that I joined the practice. Our field
of activity extended throughout the world so I visited and
worked in America, Africa, Middle East, Far East and,
eventually, Australia in connection with new studio
design. In many of the countries the broadcast engineers
had been trained by the BBC which gave us a useful
point of contact. Although we have felt at various times
over the years that studio design had reached the end of
the line, in fact it has remained an important part of our
practice workload.

However, that said, my early projects included coun-
ciI offices, barracks, schools for the disabled, railway
station sound systems and many similar buildings and
subjects each with their own interesting aspects. The
extension of our design experience into more specialised
areas was obvious with drama studios and television
theatres leading to theatre and performance space
design while orchestral studios, although usually only
having limited audience seating, laid the basis for the
design of concert halls.

Of course, i rate the design of St David‘s Hall in Car-
diff as the major achievement of my life - albeit a regret-
tably well-kept secret among UK performance spaces! I
can remember the heart searching during the last few
months of the project; had one found the correct amount
of low-frequency absorbing surfaces; would the diffusing
ceiling prove adequate; would the orchestra be able to
hear one another? It was a relief when the first concerts
passed with general satisfaction; it was a delight when
conductors and soloists like Andre Previn and Oistrakh
wrote letters of commendation and the final accolade
came very recently when St David's Hall featured in Ber-
anek's new book Concert and Opera Hal/s - How They
Sound as one of the group of nine international halls
graded as excellent.

I have continued together with my colleagues in
Sandy Brown Associates as the concert hall designers to
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Data Physics SignalCalc® Series Dynamic Signal Analysers
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ONE-DAY MEETING NOTICE

 

The Noise Act 1996
(Organised by the Measurement & Instrumentation and Environmental Noise Groups)

Leeds Metropolitan University

3 March 1998

The Noise Act 1996 introduced a new night noise offence and a new procedure for the confiscation of noise-

making equipment. Local authorities are now able to use these powers and this meeting, which updates a

meeting on this topic held in Februaw 1997, will deal with some of the issues involved.

The morning session, beginning at 10 am, will include invited presentations on the development and use of the

offence, and its relation to other neighbour noise issues:

Developments in neighbour noise policy Stephen Benton, Department ofthe Environment,

Transport and the Regions

Different perspectives on neighbour noise Colin Crimwood, Building Research Establishment

Managing with the Noise Act Cécille Darrol, London Borough of$outhwark

Noise Act - initial experiences from a rural district leremy Hutchinson, Newark & Sherwood District

Council

Lunch and refreshments will be provided. The afternoon sessions will comprise demonstration exercises of the

measuring techniques required by the Act, run by Briiel & Kjaar (UK) Ltd, CEL Instruments Ltd, Gracey 8:

Associates and Larson-Davis Ltd.

There will be ample opportunity for discussion of the issues raised by the Act, and the meeting will be valuable

for all those concerned with the Act and other issues of neighbour noise. Certificates of attendance for CPD

purposes will be available to delegates.

Please note that the Proceedings issued to delegates at this meeting will be the same as those for the One-Day

Meeting held in February 1997 (Proc IOA Vol 191Part 1). However, delegates will also receive supplementary

material describing subsequent developments.

Meeting organisers:
Richard Tyler FIOA (Chair, Measurement & Instrumentation Group), CEL Instruments Ltd, 35-37 Bury Mead

Road, Hitchin, Herts 565 RT Tel: 01462 42241 1 Fax: 01462 42251 1 email: richardt®cel.ltd.uk and

Colin Crimwood {Environmental Noise Group), BRE, Watford, woz 7/R

The Noise Act 1996, Leeds Metropolitan University, 3 March 1998

Name:

Organisation:

Address:

Tel: Fax: email:

3 Please register me as a delegate to the one—day technical meeting and invoice me for the meeting fee

which includes lunch & proceedings

Members £95.00 + £16.63 VAT = £111.63 Others £125.00 + £21.88 VAT = £146.88

        

Institute of Acoustics, 5 Holywell Hill, St Albans, Herts AL1 1EU

Tel 01727 848195 Fax 01727 850553 email Acoustics@clusl.ulcc.ac.uk Registered Charity No 267026 
A
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FIRST

ANNOUNCEMENT

One-Day Meeting

Good Practice In Acoustical Measurements:

Six Hands-on Tutorials
(organised by the Measurement and Instrumentation Group)

London Venue

9 June 1998

This meeting comprises six workshop tutorials, three in the morning and three after lunch,
on the following topics:

- Calibration techniques for measurement microphones, and the use of
the sound calibrator in calibrating sound level meters and analysers.

- Statistical indices, including percentile spectra, and their measurement
methods.

- Sound power level determinations - various methods and when to use
them.

- Use of DAT recorders for measurement applications.

- FFT analysers for noise measurements — synthesis errors and how to
avoid them.

- Environmental noise measurement and unattended monitoring — wind
noise and Windshields, self-norse, and care of microphones.

These workshops will be planned and co-ordinated by members of the Measurement 8:
Instrumentation Group Committee.

Certificates of attendance will be available for CPD purposes.

Meeting Organiser:
Richard Tyler FIOA (Chair, Measurement & Instrumentation Group)
CEL Instruments Ltd
35-37 Bury Mead Road
Hitchin
Herts 5G5 IRT

Tel: 01462 422411 Fax: 01462 422511 Email: richardt@ce|.ltd.uk

Institute of Acoustics, 5 Holywell Hill, St Albans, Herts ALI 1EU
Tel 01727 848195 Fax 01727 850553 email Acoustics@clu51.ulcc.ac.uk Registered Charity No 267026 



EDUCATION

  

Certificate of Competence in Workplace Noise Assessment
The following were successful in the October 1997 examination

Amber
Moss, D F

Bristol
Cox, M
Davies, P A
Rose, M J
Wainwright, P T

Colchester
Cook, D P
Gains, W
Gardner, N J
Jones, B

Parker, B S
Sutton, B E
Walker, A

Leeds
Bradley, T I
Page, W A
Singleton, B
Taylor, W
Thomas, D

Liverpool
Richards, J I

Loughborough
Austin, C
Barnes, N
Beaman, T
Brindley, R F
Bywater, J
Clark, R A
Davies, G P
Del-Mar, P
Dunning, R T
Elsworth, M W
Geffert, M
Henderson, N
Poole, S J

Rainey, D
Thompson, S W
Turner, M A

NESCOT
Bateman, K J
Nicholson, J

Staffs
Dandy, M I
Denton, M C
Plant, M D

 

Certificate of Competence in Environmental Noise Measurement
The following were successtul in the October 1997 examination

Bell College

Hogg. I

Birmingham
Brownstone, M S
Clarke, A S
Downes, M
Large, L
Mumford, C P
Price, C
Starsmore, S J
Taylor, J S
Woodcock, S L

Bristol
Budd, J W
Ford, N K

 

Greenham, E G
Wilkinson, A L K

Colchester
Gayler, K J
Hodges, L S
Miller, G S
Pedder, C J
Pringle, I
Sheldon, K A
Thompson, I M
Tuplin, S E

Derby
Rayers, M W
Webster, D
Webster, D L

 

Liverpool
Belfield, P B
Bracken, S W
Clampton, S J
Clinch, R C
Elliot, R P
Hullock, T E
Naisbitt, N J
Pritchard, A
van Beever, R
Weller, S I

NESCOT
Booth, J M
Didcock, S
Guiney, G A
Metland, K

 

Nunez, L
O'Donnell, G W
Vandyck, E

Staffs
Beakes, S J

Strathclyde
Friels, M
Irvine, I A
Parker, K A
Steel, F
Wood, D R
Woodcock, V
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18 FEB
London Branch
Afternoon Visit~
Shakespeare Globe
Theatre

25 FEB

Eastern Branch
Evening Meeting -
Sound Insulation in
Buildings
Braintree

FEB

North-west Branch
Evening Visit and
Meeting — Gunfire
Noise Control
Openshaw

26 FEB
IOA Medals & Awards,
Council
St Albans

27 FEB -1 MAR
IOA Diploma Distance
Learning Laboratory
Weekend 97/6
StAIbans

3 MAR
Instrumentation &
Measurement Group
One-day Meeting —
The Noise Act 1996
Leeds Metropolitan
University

6 MAR
IOA CofC in W'place
Noise Ass't Advisory
Committee
St Albans

10 - 12 MAR

Health & Safety
Exhibition, Olympia,
London (IOA
exhibiting)

18 MAR

Eastern Branch
Evening Meeting —
Clay Target Shooting
Ipswich

Fellow
Tsoi, S P S

Member
Bladon, C M
Bramwell, S R
Bromilow, | D
Cheung, T H
Critchley, I C
Dean, LJ
Horsley, P
Mahmood, A

18 MAR
London Branch
Evening Meeting —
Sounds from the ASA
CD
London

31 MAR - 2 APR
Acoustics '98 IOA
Spring Conference
Cranfield Universin

22 APR _
London Branch
Oneday Meeting
Construction Noise
and Vibration
London (note change
of date)

23 APR

IOA Publications,
Meetings Committee
St Albans

30 APR
IOA Membership,
Education Committee
St Albans

12 - 14 MAY

ROSPA Exhibition,
NEC, Birmingham (IOA
exhibiting)

14 MAY

IOA Medals & Awards,
Council
St Albans

15 MAY

IOA CofC in W'place
Noise Exam
Accredited Centres

5 JUN

IOA CofC in Env Noise
M'ment exam
Accredited Centres

9 JUN
instrumentation &
Measurement Group
Oneoay Meeting
Good Practice in
Acoustical
Measurements
London

DIARY 1998

12 JUN

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

18 - 19 JUN
Diploma examinations
Accredited Centres

9 JUL
IOA CofC in
Environmental Noise
M‘ment Advisory
Committee
St Albans

20 - 21 JUL
Underwater Acoustic
Calibration and
Measurements
Symposium
Underwater Acoustics
Group
National Physical
Laboratory

1 7 SEP

IOA Publications,
Meetings Committee
St Albans

24 SEP
IOA Membership,
Education Committee
St Albans

1 OCT
iOA Medals & Awards,
Council
St Albans

9 OCI‘
IOA CofC in W'place
Noise Exam
Accredited Centres

22 - 25 OCT
Reproduced Sound 14
Electroacoustics Group
Conference

30 OCI'
IOA CofC in Env Noise
M'ment exam
Accredited Centres

MEMBERSHIP
The following were elected to membership at the meeting of Council on 16 December 1997

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

10 NOV
Instrumentation &
Measurement Group
Oneday Meeting
Measurement
Protocols: Noise
Measurement in
Buildings
London

12 NOV
IOA Publications,
Meetings Committee
St Albans

12 - 15 NOV

Autumn Conference:
Speech & Hearing
Speech Group

3 DEC
IOA Membership,
Education Committee
St Albans

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

10 DEC
IOA Medals & Awards,
Council
St Albans

15 - 16 DEC
Sonar Signal
Processing
Underwater Acoustics
Group Conference
Loughborough
University

Association of Noise
Consultants Council
Meetings

23 March 1998
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Smith, S
Stigwood, M A
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Wedgbury, S J

Associate Member
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Gittins, A E
Higgins, A S
Malone, N J
Morgan, 5

Ng, K W
Scott, S C
Willfratt, J M

Associate
Arianto, F
Mushref, M

Student
Burton, N J S

Davis, L
Gupta, A
John, A S
Jones, 5 D
Manning F J
Mellor, S A
Murray, C L
Steel, C
Whittingham, R L 



 

the UK regional cities with subsequent designs For both
Glasgow and Belfast (described recently in the Bulletin)
together with many other auditoria world-wide.

The opportunity to travel the world has been both a
bonus of the job and, on occasions, a hardship to be
borne. To those who don't travel, the chance to visit the

Presidential palaces at an African state, to explore the
back street markets at Lusaka, to sail on the reservoirs of

Kano or the harbour in Sydney, and to see For the First
time the Sydney Opera House are added benefits
indeed. And I enjoyed them all at the time. However,
those at you who have shared these or similar expe-
riences will also remember the long evenings spent in
hotel rooms or bars because there are no public enter-
tainments and walking the streets is hazardous; or, per-
haps, like me you have experienced the inability to buy
a pair oF socks ol: any colour at all in any shop in the
city; that was not Sydney I hasten to add!

Perhaps the most potentially hazardous situation
occurred following the assassination of the President dur-
ing my time in Nigeria. Panic reigned on the streets of
Lagos tor the First days; the airports were closed down
and a curfew imposed; news was hard to come by and
rumours were rite; international phone calls took a lull
day to get through even aFter some connection with the
outside world was restored. Once I found my way to a
good hotel and made contact with other consultants in the
same position, things improved and i even practised driv-
ing a speedboat while a colleague learned to waterski.

The President of another state had a reputation For
extreme noise sensitivity and we were employed to quie-
ten the air-conditioning and all other noise sources to vir-
tual inaudibility (NRlO in most rooms). It was only when
the job was successfully completed that I visited the pres-
ently occupied palace to find that the air-conditioning
had tonal components at perhaps NR40 which indicated
that the sensitivity, while understandable, had perhaps
been exaggerated.

Acoustic measurement equipment represents one of
the major areas of change during my working lite. in the
early days sound level meters had A, B and C weight-
ings but, ot course, the inclusion of octave'band pass til-
ters was out ot the question. We carried a set of Filters
For measurements which Filled one carrying case and
weighed l l kg. On the very limited number ot occasions
that one-third octave filters were necessary, a trolley with
three 19 in rack enclosures tull 0t iron-cored chokes had
to be man-handled by two people.

Correlation measurements were one area which I had
the pleasure of exploring in the BBC. Such measurements
were shown to be able to separate paths through struc-
tures by their transit times or to determine retlection coet-
iicients from materials. However, the continuously variable
delay required to plot the auto-correlation coelticient as a
Function of delay time was obtained From a tape loop with
the replay head driven by ascrew thread coupled to the
drive shalt ot a level recorder. It worked and was used on
a limited number of occasions in studios to Find leakage
paths or verity absorption of surtaces but it certainly
wasn't a portable set of equipment.
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| class as the third strand of my professional lite, ser-
vice to the profession. My recent period as President
elect, President and now immediate Past President is the
final accolade Following earlier involvement. In the
1960's, First with Michael Delany and later Geottrey Par-
fitt, l was the joint Hon Sec of the Acoustic Group of the
Physical Society; I continued with the organisation at
Sixth Form Lectures tor the British Acoustical Society and
eventually chaired the Education Committee. Finally, I
chaired the joint Committee at IOA and other interested
parties which produced the format and initial syllabus For
the IOA Diploma.

Obviously the early part at this involvement occurred
during my time in the BBC and latterly tollowed my par-
tial retirement. During the middle part of my lite l Found,
as have many others, that sell employed consultancy is
not really compatible with the time or availability nec-
essary tor such tasks. Nevertheless, Iwould stress that it is
vital to the continuing success at the IOA and all similar
bodies that they have the support of universities, colleges
and public bodies in allowing their engineers and per-
sonnel to undertake committee work and the other nec-
essary voluntary tasks.

Finally, I should express my grateful thanks to my Fam-
ily who put up with my long working hours including
commuting time, with many periods of absence From
home, with periods of abstraction when the job was not
going well and a Few periods of euphoria when it was. in
spite at it all, some at them are even acousticiansl That
must say something for the subject. v
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PIONEERS OF BRITISH ACOUSTICS

 

Tom Somerville
After obtaining his BSc at Glasgow University in 1926
Tom Somerville spent nearly three years in industry with
a Glasgow firm, Electronic Control Ltd. Then in June
1929 he obtained relief work with the BBC at Glasgow
and at the end of that year ioined the BBC Research
Department, an association which lasted throughout the
rest of his working life. Somerville was initially attached
to the Field Strength Section and became head of this
department in December T936 when it was combined
with Propagation Studies. This work involved the meas-
urement and prediction of field strength distribution of
radio transmitters and site surveying for the aerials, a
most valuable contribution to the subsequent radar
defence systems against enemy aircraft in the second
World War.

Tom had never intended to make a career in radio
and the great expansion of the overseas services of the
BBC gave him the opportunity in 1942 to transfer to
recording and he became head of the recording section
of the design and installation department, which finally
led in January 1946 to his control of the then newly-
formed electroacoustics group of the research depart-
ment, which comprised recording, audio-frequency and
acoustics sub-sections. The respective heads of these sec-
tions were P Axon, G Shorter and C L S Gilford, the
overall director of the Research Department being H L
Kirke who was the first Chairman of the Acoustics Group
of the Physical Society on its Formation in 1947.

In this new post Somerville was responsible for the
scientific basis of the BBC post-war development of stuA
dios, magnetic (and later video) recording, microphones,
loudspeakers and all other audiofrequency apparatus.
The limitation of space will allow only a detailed mention
of his work on concert hall and music studio acoustics
which was incorporated in the acoustics section under
the immediate direction of Dr Gilford, to whom i am
indebted for much of this information. Somerville's keen
interest in music and its reproduction largely motivated
and guided the work and he had the rare ability of form-
ing and remembering an accurate impression of the
sound of speech and music and to correlate the impres-
sions with the visual appearance of an auditorium — a
faculty which credited him with possessing ‘golden ears‘.
This skill was in evidence during a tour of concert halls
and music studios in Britain and Scandinavia (1947)
when he noted that in halls and studios designed with
fan-shaped plans, splays and reflectors to increase the
sound intensity in the rear seats, the tone of an orchestra
was 'hard' and unmusical compared with traditionally
shaped halls after the 'Leipzig‘ pattern. As a result of this
discovery he set up an acoustics programme of investiga-
tion on the effects of diffusion, on the Haas effect for hor-
izontally and vertically related sources, and to ascertain
the reason for the sound level differences between the

26   

back and front in halls of various shapes. His conclusion
from this work was that diffusion played avery impor-
tant role in determining both tonal quality and definition.
The presence of reflectors and other design features,
which increase the direct to reverberant sound intensity,
degrade artificially the quality and cause irregular def-
inition.

For many years these views were widely disputed but
they have been vindicated subsequently and after 1955
only vestigial reflectors or splays were seen again. His
ideas were accepted abroad and Winckel and Kuhl in
Germany, for example, used copious scattering surfaces
in three large music studios built during the middle six-
ties. Throughout his activity in the field of concert hall
acoustics Somerville never ceased to emphasise that the
only way to learn the truth was to listen to the result. He
organised many subjective and listening sessions to
which musically interested people were invited and in
this way he hoped to establish a consensus of opinion
among listeners. This aspect of his work was carried on
continuously in parallel with the analytical and diag-
nostic scientific research

Torn Somerville did not neglect the professional side
of acoustics and was active in supporting the creation of
the Acoustics Group of the Physical Society and later of
The British Acoustical Society. He served on the com-
mittee of the Acoustics Group from 1949 to 1953 and
later became its Chairman He was a Fellow of the Insti-
tute of Physics (1 949), a Member of the IKE (1946) and
a Senior Member of the lRE (l 947). He retired from the
BBC in July T966 but continued private consulting work
from his home on the Scottish island of Luing.

This artic/e, which first appeared in the early years of
Acoustics Bulletin, was part of a series written by the first
President of the Institute, Dr R W B Stephens HonFIOA, It
is reprinted here because many of the present member-
ship will not have seen if; others in the series will appear
in future issues 6'
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1997 AUTUMN CONFERENCE — NOISE AND

VIBRATION, CODES, STANDARDS AND

CRITERIA

Hydro Hotel, Windermere, 27 — 30 November 1997

 

The 1997 lOA Autumn ConFerence, on environmental
noise, took place in the now Familiar surroundings at
Bowness in what may be described as Fairly neutral
weather conditions, compared to the blizzard conditions

which concluded last year‘s Autumn ConFerence. This
enabled the many Family members present to enioy the
several trips laid on by the organisers as well as inde-
pendent Forays into the beautiFul scenery.

About 140 delegates attended and 33 papers were
delivered together with two successFul workshops.

This conFerence was enhanced not just by the usual
excellence ot the presentations, but also by the three
medal presentations and lectures. These were, in order oF

occurrence: Rayleigh Medal Lecture given by ProFessor
Leit Biarna FlOA entitled Noise pollution of the seas; the
inaugural RWB Stephens Medal Lecture given by Pro-
Fessor Robert C Chivers FIOA, entitled Sounds unheard -

a glimpse at the silent acoustical world of Ultrasonics and
the Tyndall Medal presentation Lecture, given by Dr
Simon N Chandler-Wilde MIOA on The boundary ele-
ment method in outdoor noise propagation

The citations For these medal awards were printed in

the November/December 1997 issue oF Acoustics Bul-
letin. The 1996 ANC Prize For best lOA Diploma project
was presented to Mr C M Gasgoigne AMIOA.

I am indebted to chairpersons oF sessions For the Fol-
lowing summary ot the main technical proceedings.

The opening session was very interesting, and was

started by Ken Dibble playing a recording he had made
at Bernard Berry being interviewed by the local radio
station earlier that morning.

This was Followed by a very inFormative paper From
Bernard describing the work at NFL in the acoustics Field
From its inception, up to the present and beyond, and
introduced the concept oF Eurodecibels. Some ot the his-
toric photographs Bernard presented, showing experi-
ments on subiective response to noise, may go some way

to explaining the divergence oF opinions that are oFten
put tarward!

John Seller then described the work that had gone
into the recent revision at B5 4142. He explained that the
brieF ol the working party was not to undertake a Full
technical revision but rather to clarity the document
where there had been ambiguities. The major changes
were then discussed in more detail.

A session Followed on Clay Target Shooting Noise,
which was organised and chaired by Colin Grimwood ot
the Acoustics Centre at BRE, coinciding with the launch at
the public consultation draFt oi the ClEH/CPSA/BSSC
Code at Practice on Clay Target Shooting. (CIEH stands
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For the Chartered Institute oF Environmental Health, CPSA

For the Clay Pigeon Shooting Association and BSSC For
the British Shooting Sports Council).

'First in the Firing line' was Philip Wright oF BRE who
presented the results oF research carried out by BREon
behalF ot the Department ot the Environment, Transport
and the Regions (DETR). Philip recommended that shoot-
ing noise level should be deFined as the average at the
25 highest LAM“,x shot levels taken within a halF-hour
period. Using this deFinition, BRE Found that widespread
annoyance is unlikely below around 55 dB{A) but likely
above around 65 dB(A). Second 'on the stand‘ was Gor'
don Brown oF SuFFolk Coastal DC who introduced himselF
as a PBl (ask him!) and spoke as both a shooter and an

enforcing oFFicer. Gordon called For tightly deFined noise
limits in any code whilst expressing his concern that such
a code should not provide an excuse to get rid at sites.

'Third down the line' was Mel Kenyon oF Martec on
behalF oF the CIEH Ad Hoc Technical Group on Clay Tar-
get Shooting Noise. His opening comment — anassertion

that the draFt Code oF Practice still had not been Finally
agreed with the CPSA nor the BSSC — was intriguing. His

paper gave areview at the BRE research and compared
the recommended measurement method with others in
Common Use.

The 'Final shot' was From Steven Glass ot the London
Borough oF Bromley who used a speciFic case study to
illustrate the use of common sense, inFormal advice and

Formal action under the Environmental Protection Act to
bring about a reduction in noise complaints at the site.
However, the Final outcome at this case was that the
shoot stopped - thus reminding delegates oF the con-
cerns expressed earlier by Gordon Brown.

Clearly the clay target shooting noise debate looks set
to continue. Copies oF the draFt ClEH/CPSA/BSSC Code
at Practice can be obtained From Graham Jukes, CIEH,

Chadwick Court, 15 HatFields, London SE] 8DJ. CIEH
have requested comments by 3] March 1998.

In parallel with these papers a second session was
opened by Richard Greer, oF Arup Acoustics, who dis-
cussed the pitFalls oF speciFying trackForms in order to
provide reduction in the levels oF vibration and ground-
borne noise From railways. Richard pointed out that
there were no standard methods at prediction or spec-
ification, and demonstrated that vibration reductions

quoted From diFFerent authors that did not use a common
reFerence should be treated with caution. He also noted
that each component in the system should be speciFied
and tested and, where possible, the complete system
should be tested.
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Carl Hopkins then presented a paper, co-authored by
Robin Wilson of the University of Nottingham and Bob
Craik of Heriot Watt University, which discussed some
work undertaken at BRE on a possible new method of
specifying wall lies. g

The current regulations restrict the flexibility for
designers and contractors but do prevent unsuitable ties
being used. Carl and his colleagues have proposeda
method for testing butterfly ties, and have concluded that
a suitable alternative tie can be specified by its dynamic
stiffness. Carl concluded that there would be a benefit to
regulators and industry if a method were established for
the determination of the dynamic stiffness in either a Brit-
ish or European Standard.

Sound Insulation and FPO 24 was the title of a ses-
sion after lunch on the first day. This was also chaired by
Colin Grimwood having been organised by Colin with
support from the IDA Building Acoustics Group.

The first paper was from Nigel Cogger of Arup
Acoustics who presented some BRE work on sound ’insu-
lotion complaints from several years ago, but then drew
different conclusions.

The second paper was from Professor Jens Rindel of
the Technical University of Denmark. He gave details of a
draft lNSTA standard on the sound classification of
dwellings that has been proposed for use in the Nordic
Countries and Estonia. The standard appears to reach
aspects of sound insulation that Approved Document E
has yet to consider, although questions remained on the
accuracy of low frequency measurements at the end of

 

the session. The third paper, from Nick Tinsdeall of BRE,
detailed the results of sound insulation field tests on con-
verted and refurbished properties which give cause for
concern about the performance of some proprietary
floating floor systems.

After tea we were given a harrowing account of an
HMO fire fatality by Paul Edwards of Gillingham BC. The
fatality had prompted an investigation which found that
62% of the fire alarm systems tested did not achieve the
required level of 75 dB(A) at the bedhead. The final
aper of the session was given by Rupert Taylor who

summarised the findings of his review of the application
of PPG 24, Planning and Noise carried out for DETR.
Many questions remained on this important topic when
the session was brought to a prompt close in order that
preparations could be made for the multimedia extrav-
aganza by Professor Chivers to follow.

A session on Noise at Work related issues was
chaired by DrR N Vasudevan of NESCOT and this was
also held on the Friday afternoon. This opened with an
interesting paper by Mervyn Randall of Foster Wheeler
Energy Ltd. The presenter discussed various aspects of
design criteria for noise reduction and control of safety
valves with a view to establishing a design model to
assist in conforming to customer and regulatory limits.

Keith Broughton of HSE presented a novel Risk Rating
Procedure. This was a numerical method of establishing
a rating number using a variety of parameters involved
in determining noise exposure levels. The system allowed
the user to establish (i) the level of risk and (ii) to identify

igittal Sound & Noise Analyzer N010

       

  

Software available in ’97:
Reverberation Time analysis Architectural
acoustics FFT analysis

Neutrik (UK) Ltd
Ryde. |.O.W.
Tel: 01983 811441

Fax: 01983 811439
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Precision Class 1 Sound Level Meter

Dual Channel Spectrum Analyzer

Psychoacoustic Loudness Analyzer

Data Logger with up to 340 MB capacity

Portable, battery powered, large display

RS 232, Centronics, PCMCIA,
SPDIF Interfaces

Open architecture!
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AUDIO & PSYCHOACOUSTIC ANALYZERS_
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The 1997 Rayleigh Medal recipient Protessor Leii Bjorno with the President

dardisation of procedures Ior noise con-
trol in open plant. The plants in question
were large chemical plants and the
speaker reviewed the current systems
used when designing large installations.
This procedure could be used to For-
mulate a European Standard which will
help to ensure that all countries in
Europe will be working to the same
guidelines.

The session closed with a lively dem-
onstration on practical noise control tech-
niques in an area which is common in
most industries — air discharge. David
Bull at Colchester Institute demonstrated
the various sources and showed the ben-
efits oi simple techniques available to
control noise at source. The range ot
products available vary in periormance
and application but the overall message
was clear — 'There is no need to endure
this sort oi noise problem in industry
today, when the technique available to
control it is often simple and cheap to
apply'.

On Friday evening, Ken Collins and
Stuart Dryden led a workshop on the

“ ‘Dlploml in
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the dominant parameter. This would enable the user to
Focus on control ettorts in the area which would result in
the most effective reduction of the risk.

Harry Lester, also From HSE, outlined the current revi-
sion at the Noise at Work guides. The existing guides
have been in place for approximately IO years and

progress made so For by the joint work-
ing group of the Institute of Environmental Assessment
(IEA) and the Institute oF Acoustics which was producing
guidelines on noise assessment. Martin Baxter from the
IEA was also present and joined in the discussion which
Followed the presentation. Ken started by giving a briet
description of the chapters that were in the guidelines,

 

requirement by government an der-
egulation together with HSE's Revision
ot Guidance necessitated their revision.
The paper outlined the main areas of
revision, the change of format of the
guides, eg one booklet instead of two
and the new guides will be in six parts
instead of eight. Updating the guides to
reflect the progress in standards was
also outlined.

Patrick Corbishley oI the HSE pre-
sented reasonably practicable nonse
control techniques in relation to Regu-
lation 7 ol the Noise at Work Regu-
lations I989. The example used was a
large quarrying vehicle which was the
subiect of enforcement For noise reduc-
tion. The speaker outlined the procedure
that needs to be Followed when taking
eniorcement action with particular
emphasis on the‘need to provide infor-
mation of known noise control tech-
niques.

Martin Hassett trom MW Kellogg
provided an insight into the present sit-

.k 
   

Dlnlomii
Acoustics a
Noise Contra r V

.4

The recipient ot the first R W B Stephens Medal, Professor R C Chivers FIOA
with Reverand Harold Stephens, RWBS's son   uation within ISO with regard to stan-
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and reported that all of the chapters except one had
been written. He was now editing the chapters into a
standard style. However, he also reported that the key
chapter, the one on the assessment process itself, was not
yet written, although much thought and discussion had
gone into it, and it was hoped it would be drafted soon
al‘ter Christmas. Stuart then gave a very entertaining
description ol the chapter on baseline noise level, and
how it impinged on the other sections ot the guidelines
A lively discussion Followed, and included discussion on
the stability of different noise indices over long periods
and also the revision atB5 4I42, and its relevance to

noise assessment of new proiects and planning.
On the Saturday morning John Hinton chaired a ses-

sion primarily concerned with noise generated from
motor sports activities. The proceedings were opened by
Martin Baily lrom High Peak Borough Council, who dis-
cussed the development and use at the Code of Practice
on Noise trom Organised Ott-Road Motorcycle sport
which was published by the Noise Council in I994. Mar-
tin also talked through the problems currently being
experienced in updating and republishing the document,

Martin’s efforts were followed by the lirst at two pres-
entations by Mike Fillery ol the University of Derby. Mike
reviewed existing codes 0F practice and guidelines tor
motorised recreational activities. In particular, he
addressed the role at a code at practice, set out the basic
requirements tor such a code and compared the contents
of several of the existing codes, Mike then Floated the
idea at lorming a joint working party From the different

Temporary Principal
Technical Officer (Noise)
£21,525 - £24,225 pa inc

Islington is changing! We have an increasing number of
pubs and clubs opening late at night, city offices are being
converted into living accommodation and the Channel
Tunnel Rallink will be passing through. The Noise Team
has its work cutout and is seeking an acoustician to
help minimise the noise Impact on local people of new
developments and assist environmental health staff in
dealing with neighbourhood noise problems.

You will have a diploma in acoustics and two years‘
experience of acoustics work dealing with developers.
licensees or other busmess people as well as local

reSIdents. You must be able to investigate and report
noise problems of varying complexity and possess

a knowledge of noise matters including noise from
railways, roads. construction sites. sound insulation and
entertainment noise. Good communication. organisation
and computer skills are also essential for this )OD.

The work will be mainly during normal office hours.
however. occasionally you will be required to do some
work outside these hours. This post is for a duration
of 12 months.

For an applicaflon form and further define, please
send an Al SAE (60;: 2nd class) to 0TB DPU,
159/167 Upper Shoot, London N1 1RE. Clnslng date:
27th February 1998. Interviews w/c am March 1998.

isuncrouficouucii
ISLINGTON IS ENRICHED BY THE WIDE DIVERSITV OF ITS
MULTICULTURAL COMMUNITIES AND WE WELCOME

APPUCATIONS REGARDLESS OF RACE, GENDER, DISABILITV.

AGE AND SEXUALITV. THIS JOB IS OPEN TO JOB SHARE  30  

branches at motor sport which would work toward the

unitication ol the ditlerent codes presently available
within a single methodology.

The third paper at the session was given by Andy
Watson From Acoustic Consultancy Services, a Familiar
tace at IOA conterences. Andy referred to a programme
funded by the RAC Motor Sport Association and the
Association at Motor Racing Circuit Owners, which

began in I994, and resulted in the publication of guide-
lines tor the control at motor sport noise in I996. During
his presentation, Andy discussed the need For these
guidelines, the main issues addressed and some of the
reactions that publication at the document has produced.

Alter collee, the session was treated to an enter-

taining presentation ol the NSCA Code of Practice for
the Control at Noise from Oval Motor Racing Circuits by
John Gledhill ot Tameside MBC. John is the co-author of
the code, along with Alan Watson of Rochdale MBC.
Both are avid stock car enthusiasts who have worked
from within the sport to reduce noise. John's enthusiasm
was very much in evidence when he presented a video
recording on the various Forms of oval circuit motor rac-
ing which demonstrated that such activities are not for
the taint-hearted even it one is iust a spectator.

The penultimate paper of the session was Mike Fil-
lery's second contribution and concerned the research
which he has undertaken into the prediction ol the equiV‘
alent continuous noise level at a motor sport event race
trom drive-by measurements. The model that has been
developed shows reasonable prediction ol the noise
impact at track-side but lurther work needs to be under-
taken.

Finally, Simon Butler lrom the Dorset Engineering
Consultancy, reported on the results of research he has
undertaken, whilst at the North East Surrey College of
Technology, into the benetits ot using 'quiet' road sur-
faces. The findings suggest that residents ol properties
near to main trallic routes will clearly benetit from the
selection at quieter road surlace materials.

The session was surprisingly well attended con-
sidering the strong competition From a parallel session
which dealt mainly with construction noise. At the end at
the Formal presentations, a lively debate on motor sport
issues ensued.

In parallel with that session, Bernadette McKell, ol
Stanger Science and Environment, chaired a session on
construction site noise. This opened with a paper pre-
sented by Frank Carpenter ol the University of Liverpool.
This paper set the scene For what was to be a very inter-
esting morning,

Frank outlined the obiective ot the recent one-day
workshop on B5 5228 on which he was reporting and its
place in the research project presently underway at the
University of Liverpool, Funded by EPSRC. Other than
considering the Feedback the research team have
received on the use and application of BS 5228 he con-
trusted the standard deterministic approach with alter-
natives namely; artilicial neural systems (ANS) and sto-
chastic models. At this point some at the audience
probably wondered it they were in the right session since
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the deterministic approach seems to be so entrenched
that alternatives may not be too easily digested. The ANS
approach would appear to have taken a back seat in the
current research and attention is being focused on sto-
castic modelling. Frank‘s explanation of the stochastic
modelling paved the way For a later paper presented by
another member of his research team.

The next paper was presented by David Leveredge oi
Symonds Travers Morgan who eased the audience back
into the morning with a colourful presentation. David
explained that in his experience the prior consent pro-
cedure available under Section 6i at the Control 0F Pollu-
tion Act has seen little use. He presented his view of the
benefits to all concerned in the construction industry of
actually using the procedures. He also highlighted that BS
5228 is otten guilty oi over-prediction and this theme was
continued later and was the subject of much discussion.

The paper presented by Keith Jetlerson oi Stanger Sci-
ence and Environment picked up nicely on the theme ol
BS 5228 over-predication, Keith's well-documented and
presented research illustrated the staggering over-
predictions to be obtained by the precise application ol
the methodology outlined in B5 5228. Various avenues
were considered in trying to explain the severity ol the-
over-predictions and Keith concluded that at the very
least the accuracy of the BS 5228 prediction method
should be quantified as is possible with other models such
as CONCAWE and ISO 96l 3-2.

He also made the very important point that if all con-
cerned in prediction work were playing oil a level field
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then maybe some at the inaccuracies would be mini-
mised. He suggested that a common up to date database
of octave band and dB(A) source levels together with
realistic on-times would go a long way to improving mat-
ters. Many of the points raised in Keith's paper were dis-
cussed at the end of the session.

The coftee break enabled the audience to brace them-
selves ior the paper entitled ‘Stochastic Models at Con-
struction Site Noise‘ presented by John Lewis. John is not
an acoustician and this maybe helped him see 'the wood
beyond the trees’. He presented a very interesting
approach to the problem highlighted by Keith in the pre-
vious presentation.

John described how it is usually possible to estimate
limits within which the values (predicted levels) will lie
and also to estimate how the probability oF occurrence of
values will be distributed between these limits. The
research is at a very early stage and the model is being
improved and reiined. This will not happen overnight but
it promises to yield some very interesting ideas which
may aiiect how predictions of construction site noise are
generally undertaken.

A slight change oi tack followed when Mike Rickaby
From the London Borough of Hillingdon presented a ias-
cinating account of his research into the 'Assessment at
the tonality of aircraft taxiing noise'. Mike highlighted the
diliiculties he had encountered in the detection of audible
tonal components. He detailed the Failing of the 5 dB 1/3
octave tests of BS 7445 and ANSI Sl2.9 in giving an
objective demonstration oi the presence of clearly aud-

Certificate of Competence in

Measurement of Sound Transmission in Buildings

Following the success of the Institute of Acoustics‘ certificates in Workplace Noise Assessment and

Environmental Noise Measurement. the IOA is launching a new certificate in Measurement of

Sound Transmission in Buildings. As with the existing certificates this is envisaged as being a one

week course and will be assessed by written examination and by a practical test.

The aim of the course is to train appropriately qualified people to a standard where they are

competent to carry out measurements of sound transmission in buildings. Courses will include an

introduction to basic theory as well as givmg students practical experience in measurement. At the

end of the course students should be able to carry out the measurement of sound transmission in

a variety of situations with different types of equipment, carry out all the calculations and write an

appropriate report.

Due to pressures On time, only a limited time will be devoted to wide issues such as interpreting

Building Regulations, measurements in industrial or commercial buildings and in noise control

IDC'dSU res.

Institutions interested in holding such courses should contact Roy Bratby, Chief Executive, at the
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An attentive audience at one at the sessions

pool on Carl's research work.
A very interesting morning, very inter-

esting papers and it is hoped that all
who queued in the corridor could hear
what was going on!

Following workshop discussions held
during 1996 regarding noise from pubs
and clubs, a working party was set up
with the task at developing this Code at
Practice. On the Sunday morning time
was set aside during which the progress
to date was described and presentations
were made From both the regulatory and
industry viewpoints. These were given by
John Hinton, Peter Hepworth, Latha
Vasudevan, Maria Gavin, Nigel Burgess
and Eleanor MacOmish.

There was an additional briei con-
tribution from Ken Dibble. A lively and
valuable discussion Followed coiiee dur-
ing which delegates were able to contrib-
ute their views on the subiect.

So another successful autumn conier-
ence came to a close. Thanks are due to
the organisers oi the technical sessions,
to the presenters, the exhibitors and to
the staii oi the Institute Oiiice For their

  

ible tones. He described the useiulness 0F narrow band
analysis For such identiiication and discussed with clarity
the complications which surround the application oi critical
band theory to real liie sounds. He concluded that in such
circumstances objective methods should iniorm subiective
iudgement rather than replace it.

The session drew to a close with
Carl Hopkins oi BRE and his pres-
entation oi ‘Energy flow measurement
between walls containing a window
aperture'. Carl explained how open-
ings in flanking walls can be used to
reduce the transmission of vibration
between separating and Flanking wall
leaves.

He pointed out that the Building
Regulations are Fairly prescriptive in
the placement of these openings and
his research is aimed at under-
standing the mechanism oi such
transmission so that designers can
maybe place the openings where
they would like them to be. Carl gave
an account oi the measurement tech-
niques involved and his conclusions
will be reported at a lurther meeting
as the work is still in progress.

The question session was very
lively with interesting comparison on
accuracy oi BS 5228 type predictions
and constructive comments From Pro-
iessor Gibb oi the University atLiver-
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usual excellent organisation oi the hotels

and other administration without which the conierence
could not proceed. it almost goes without saying that the
stall oi the Hydro Hotel performed to their usual high
standard.

John W Ty/er FIOA
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UNDERWATER BIO-SONAR AND
BIOACOUSTICS SYMPOSIUM

Loughborough University, 17 — 18 December 1997

 

Some 60 international delegates representing Japan,
Singapore, India, the USA and most oF Europe attended
this First meeting held by the Institute oF Acoustics on
Underwater Bio-Sonar and Bioacoustics. Some 33

papers were accepted For this meeting which provided
an up to date record oi the state oF research in a variety
oF underwater bioacoustic areas. The two day meeting
comprised a series oF sessions on: Sound Production and
Reception Mechanisms in Marine Organisms; Impacts oF
Underwater Sound - Environmental Assessment; Data
Capture Systems; PerFormance Evaluation oF Biological
Sonars; Classification/Analysis Techniques For Bio-
acoustic Signals. The meeting concluded with a visit to
the local Bell Foundry to see the latest (circa I800)
acoustic technology in action.

The symposium was opened by ProFessor Bryan
Woodward FIOA oF Loughborough University who
described the development oF the University and the long
history oF research in underwater acoustics and sonar
system design in the Electronic and Electrical Engi-
neering Department. Bioacoustic research at Lough-
borough originated with Fish-stock assessment sonar sig-
nal processing some years ago through close working
relationships established with the Ministry Fishery labor-
atories at LowestoFt and in Aberdeen. The topic has
grown in recent years to include dolphin sonar studies
and the Underwater Acoustics Group is currently
involved in the development oF both passive and active
acoustic deterrent devices intended to reduce the mortal-
ity oF dolphins in commercial Fishing nets and also in the
development oF appropriate technologies to study the
underwater behaviour oF these animals around pelagic
trawls and other Fishing gear.

Dr Simon Pomeroy MIOA oF Loughborough Uni-
versity chaired the First session on Sound Production and
Reception Mechanisms in Marine Organisms. The key
speaker introducing this session was Dr Mats Amundin

who is the research director at Kolmardens Diurpark in
Sweden. Mats provided an overview oF biological sound
production and hearing mechanisms which ranged From
the snapping shrimp to the blue whale. This paper was
Followed by Nick Felgate From DERA Farnborough who
described the creation at the Sea Animal Noise Data-
base (SANDS) now being developed For the MoD as a
UK equivalent to the established USN biological sound
archive at Woods Hole in the USA. This recent develop-
ment addresses the need to train naval sonar operators
to examine biological sound sources more careFuIIy.
Among many examples Nick showed the 'knocking-Iike‘
signals produced by echolocating sperm whales which
have traditionally been called Carpenter Fish.

A detailed interpretation oF the harbour porpoises'
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sonar signals which including measurements oF their
Source Level and power spectrum was then provided by
Dave Goodson MIOA 0F Loughborough University. He
used a simple computer model to explain the unusually
narrow band nature at this animal's sonar signals. This
hypothesis implicates the deeply corrugated Floor oF the
‘saddIe-Iike' vestibular airsacs in the head surrounding
the sound source suggesting that they are acting as a

series at delay lines in a tuned baFFIe. The resulting sig-
nals, which are believed to originate as dolphin-like
wide band impulses, become extended in duration by
reFIections within this passive mechanism and peak
sharply at the observed 130-140 kHz centre Frequency
at this biosonar.

Harbour porpoise sonar signals were also the subiect
at the Final paper in this session as James Flint also From
Loughborough University introduced Transmission Line
Matrix (TLM) modelling as a technique which can now
be applied to a graded index lens-like structure, taking
the harbour porpoise 'melon‘ as his example. The den-
sity data For this study originated From CAT scans oF this
animal‘s head and the 2D TLM model very clearly illus-
trated that the lower sound velocity Fatty core surrounded
by progressively higher sound velocity tissues eFFicientIy
‘wave-guides' the sound and couples the resulting beam
into the water without internal reFIections. This graded
index wave guide 'Iens‘ also Flattens the waveFront and
hence signiFicantIy reduces the near/Far Field transition
distance.

Session 2 (chaired by Ed Harland MIOA oF DERA
WinFrith) was entitled Impacts oF Underwater Sound -
Environmental Assessment. The First speaker in this my
sion should have been John Richardson oF LGL Ltd, Can-
ada, but unFortunater he was unavoidable detained at
the last minute and his paper was introduced by Bryan
Woodward. John Faxed his presentation material and
Bryan had a sleepless couple oF nights as he prepared to
review the subject at Marine mammals and man-made
noise: current issues. The presentation went well and the
points that John had highlighted were then used to ini-
tiate a discussion at the end at this session. This intro-
ductory presentation was Followed by Tony Heathershaw
From DERA Southampton Oceanograhic Centre whose
paper was entitled Understanding the impact 0F sonars
on the environment. Tony discussed the increasing con-
straints placed on a sonar system designer by recent and
proposed environmentallegislation. Tony indicated three
developments oF particular impedance: the awareness
that sound energy constitutes a Form oF pollution; the
emergence in environmental legislation oF the pre-
cautionary principle; and the obligation within legal
Frameworks 0F a 'duty oF care‘. Tony then provided a
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The Vtsll to Taylor‘s Bell Foundry

  
comprehensive review at an Environmental Auditing Pro-
cess Model designed to assess the impact at sonars on
the environment with examples which included ATOC
and the development oi the SURTASS LFA system. This
first part of the session was concluded by a presentation
by Joe Johnson at the US Space and Naval Warfare
Systems Command on The US Navy's Surveillance
Towed Array Sensor System Low Frequency Active (SUR-
TASS LFA) — Protecting the marine environment in system
deployment. The paper addressed the environmental
consequences at deploying this new sonar and in par-
ticular recognises the diiliculties experienced by the pub-
lic when taced by underwater Source Level measure-
ments where dB reierence levels are not the same as
those used in airborne audiometry. This presentation
provided a detailed guide irom which Future environ-

mental assessments can be modelled.
The Final two papers in this session were presented by

Kristin Kaschner From Freiburg and Loughborough Uni-
versities and by Lisa Browning oi Durlston Coastwatch.
Kristin's paper entitled Species characteristic features in
communication signals at cetaceans: source level esti-

mates ior some free ranging North Atlantic odontocetes
used recorded data obtained from a single hydrophone
attached to a pelagic trawl which was lished along the
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continental shell break between SW Eire and Spain. The
original sea trial studies by Loughborough University
concerned the detection and unobtrusive observation of
dolphin behaviour around the trawl which was typically
tished some 80 m deep and some 500 m behind the
Fishing vessel. Kristin's study at the dolphin communica-

tion calls irom this large data set has shown that echo-
ranging using bottom and surFace reverberations is a
practical tool that can be exploited in these particular
conditions and her statistical study at source levels cal-

culated using this ranging method showed that two fre-
quently encountered species, common dolphins and
white-sided dolphins, diFler signiiicantly in their whistle
vocalisation SL's making discrimination between such
signals possible when visual sightings were unavailable,
as at night.

The Final paper presented on the First day was by
Lisa Browning oi Durlston Coastwatch on Cetacean dis-
turbance by high speed ferries: a preliminary assess-
ment Lisa discussed the underwater sound levels and
the noise spectrum produced by the new high speed cat-
amaran 'wave piercing’ Ferries now operating out at

Poole to the Channel Islands. The route taken by these
ierries as they depart lrom, or approach, Poole harbour
crosses part of the designated Marine Research Area oft
Durlston Head where a permanent seabed hydrophone
system has been installed to monitor cetacean and other
bioacoustic activity. The sound signatures of these unu-
sual vessels were careiully recorded and analysed and
they appear spectrally quite dilierent From those
obtained lrom other classes at vessel. Initial concern For
the possible impact oi these ierries on a local bottlenose
dolphin population has eased as sighting surveys coor-
dinated by the Durlston Coastwatch team have not
shown statistically-signilicant behaviour changes when
compared to the data obtained prior to the introduction
at this terry service.

The First day Finished with a poster session which
included thirteen additional presentations.

The conference dinner was held that evening in
Royce Hall and the alter-dinner speaker was Ron Mitson
FIOA. Ron's recollections included some playback tests
which provided interesting challenges for those accus-
tomed to listening to sounds underwaten Ron‘s recollec-
tions also included some dolphin observations made in
1970 on the Former MAFF research vessel Clione which
was equipped with a high resolution 'within pulse' scan-
ning sonar. On the occasion in question white beaked
dolphins were observed in the North Sea apparently
Fishing For sand eels and the animal's own sonar pulses
were clearly detected on this 300 kHz equipment. The
data may be best explained by a nonlinear eiiect in the
water enhancing a second harmonic oi the dolphin‘s
sonar pulse but as the signals generated in the water
were real could this species have developed a sense to
exploit them? - it so they may have invented Nature‘s
iirst parametric sonar!

The second day at the symposium started with the
session on Data Capture Systems chaired by Dr Gary
Heald MiOA oi DERA Bincleavest The First speaker was
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Ed Harland whose paper was entitled New technologies
For marine mammal data capture. Ed illustrated the
advances that have been made in recent years with the
advent at digital consumer electronics and PC-based sig-
nal processing which now makes relatively low cost data
capture systems oi very highquality available to bio-
acoustic researchers. The need For lower cost good qual-
ity hydrophones remains, as there is no high volume can-
sumer market to drive down the cost of these devices.
Chosraw Lashkari lrorn Monterey Bay Aquarium
Research institute at Moss Landing, Calilornia, then
described an ocean acoustic observatory tor passive
monitoring ot the ocean. This is a sophisticated multi-
channel data acquisition and signal processing system
that can be deployed using towed hydrophone arrays or
configured to exploit a variety of static seabed sensors.
The multi-channel signal processing unit permits pre-
cision beamlorming to help localise sound sources and
the signal characteristics of different marine mammals
can be identified and displayed in real time as multiple
'Lotar-grams'. Detection ranges diller tor dillerent spe-
cies but harbour porpoises and sea otter calls can be loc-
alised at short ranges to around 300 m and Calilornian
grey whales and killer whales over many kilometers. The
system can also sense low Frequency sounds associated
with seismic events and is clearly a versatile research tool
for monitoring geological underwater events in an area
where tectonic plate activity is significant.

Dave Mellinger, also trom MBARI, spoke on A low
cost high-performance sound capture system for the sub-

 

ticlal zone. This system comprises a seabed-deployed 8
hydrophone array and cable to shore passing through a
surt zone. The problems of maintaining such deploy-
ments over time are quite significant and the solutions
described will be of value to any researcher attempting
to emulate this work. The data capture system needed For
this multi-channel system has to handle very large vol-
umes at data which at the maximum Frequencies needed
for seal vocalisations (6 kHz) involve rates at some 2.3

Gigabits per day For each hydrophone. The inovative
use ol a digital tape streamer to emulate a hard disk
provided an economic and Flexible tile capture system
and this particular Feature is one that will be worth con»
sidering For many other applications,

The next session, Performance Evaluation of Bio-
logical Sonars, was chaired by Dave Goodson MIOA at
Loughborough University. The key speaker was John
Sigurdson from SPAWAR, San Diego. John's presenta-
tion Analysing the dynamics at dolphin biasonar beha-
viour during search and detection tasks provided a real
insight into the capabilities at these animals to rapidly
search on area at seabed For a known target. As the dol-
phin carried an instrumentation package in its mouth
which could accurately sense its orientation and record
its outgoing signals it was possible to reconstruct the
sonar search pattern and examine the signal spectrum
employed as animals carried out the task. Some of the
details were Fascinating, For example a less experienced
dolphin would search with a nominal 10 degree bearing
change between ‘pings', approximately matching the —3 dB
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beam pattern at the transmission at no kHz, whereas a
more experienced animal could complete the some 360
degree seaFrch out to 80 metres radius using only halt thj
number 0 emissions. The dolphin's very wide ban ._
pulse appears bi-modal with peaks which can appear at ‘ Q , t
120 kHz or at 60 kHz or both. These animals also dem- _
onstrated a controlled change in this power spectrum i
between signals employed in the ‘search mode' and
those used as the target was detected.

John Sigurdson's paper was Followed by Peter Dob-
bins FIOA ot BAeSEMA, Bristol, who set out to model the
performance of a bottlenose dolphin's sonar as it this
was a man-made sonar or radar homing system. As part
of this study Peter examined two receiver models which
have been postulated in the literature For the dolphin and
he examined their performance in limiting conditions of AcousTIC
both noise and tine-scale Fluctuations that can occur in
shallow water turbulent conditions. His conclusion that
the dolphin should be 'able to achieve the angular resolu-
tion that has been published with either receiver model is
interesting, but performance in noise limited conditions
wagld appear to favour the endiire receiver array
mo el.

The Final session on Classification/Analysis Tech- E N R 0 N M T
niques For Bioacoustic Signals was split into two parts
and chaired separately. John Sigurdson chaired the First
halt and Sekhariit Datta, from Loughborough University,
the second. The First paper was by Tom Hayward ot
NRL, Washington, on Statistical characterisation and
classification of marine mammal sounds by multiple res- 6"" Montage Acou5tics Ltd- 3'9 P'OUd
olufion encoding of training data distributions Tom dis- to announce that we are now trading as
cussed the problems to be solved by automated clas- “ _ "
sitication algorithms For application to marine mammals' N+H Acousucs Ltd-
sounds and he proceeded to describe the development of we are an experienced and respected
an ettic1ent classthcatlon and training data compresston I _ _ _
algorithm with potential to be applied in real time. The company Prowmng aCOUSt'cal SOIUt'ons
approach implemented can achieve very high data com- for industry and the environment
pression ratios (over 2000 to 1) without loss of computa-
tional efficiency or classification performance.

Loughborough University‘s Chris Sturtivant continued
this recognition theme.with his presentation on Automatic “specialist noise control solutions
dolphin whist/e detection, extraction, encoding and clas-
sitication. This software has been developed to scan provided for Building Services and
throu h lar e tape records to identi arts at the record- - - - u
ings Shich iontain whistle-like sounZsF.’ The software can IndHStrlal apphcatlons'
extract the trequency~time-intensity contours at these calls
From background masking noise and then apply auto-
matic“ pattern recognition techniques to classify them
against previously extracted signals. The application of
this pattern recognition sonare to signals recorded in
the wild has shown that pods of animals can be iden- N+H Acoustics Limited
tiiied by their call characteristics and individual whistles Environmental House, 38 Station Road,
associated with these with considerable confidence. The Wokingham, Berkshire, RG40 2AE,
method can be applied as an alternative to photo-id with Ten 0113 97s 5265, Fax: 0113 97s 5290
a much greater detection range and in sea conditions
where close-up camera operation is impossible. The
work was originally developed in order to determine it E
dolphins interacting with Fishing net deterrents had vis-
ited the some site previously or were naive.

Gianni Pavan trom Pavia University discussed soFt-   Acoustics Bulletin January / February 1998 37  
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ware tools For real-time IPI measurements on sperm
whale sounds. The Fact that sperm whale echolocation
clicks include a weak reverberant component believed to
originate From multiple internal reFIections along the axis
oF the animal's spermaceti organ has been investigated
by several authors. The general conclusion that this
‘Inter-Pulse-Interval‘ (IPI) carries inFormation about the
size oi the animal makes the detection and extraction oi
this signal component a potential classiFier whenever
these underwater sounds can be detected. The develop-
ment oF real-time cepstraI analysis methods to extract
and measure such weak signal components in the Field is
a significant achievement that will assist researchers
attempting to discriminate between vocalising animals.

Dr Datta chaired the Final part oF this session which
was started by Tomonari Akamatsu oF National Research
Institute oF Fisheries Engineering, Japan with a presenta-
tion on Real time click interval acquisition system For dol-
phin echoiocation signals. Tom described a 'click' detec-
tion system which had been developed to record both
amplitude and inter-click timing intervals From high Fre-
quency echolocation signals on low bandwidth (DAT)
recorders. He was able to show comparative click train
examples obtained From several species including the
Baiii (Lipotes veinIiFer) the rare Chinese river dolphin
which is now believed close to extinction. Gennady Zas-
lavski From Israel's University Authority For Applied
Research and Industrial Development, presented some
interesting experimental data showing that the time res-
olution oF a bottlenose dolphin asked to discriminate a

BRIDGEPLEX LTD.

SOUNDCHECK
ACOUSTIC WALL COVERING SYSTEMS

- Acoustic performance can be tuned to your needs.
- Requires minimum surface preparation.
0 Fit to walls, ceilings, curved surfaces, reveals,
almost anywhere.

- Quick and easy to install.
- Fitted by our trained staff.
0 Impeccable finish.

Ideal Applications: Recording Studlos, Muslc Rooms, clnemas,

Lelsure Centres, Conference facllltles, Vldeo Conference rooms,

Deallng rooms, TV and Radlo Studlns, Art Gallerles...

For further details, list of references, contact:

BRIDGEPLEX LTD. Tel: 0181 789-4063 Fax: 0181 7854191   

double pulse stimuli appears to be signiFicantIy better
than has been previously reported and much shorter
than the integration time measured by backward mask-
ing. It would appear that three independent time con-
stants may operate in this animal's hearing process and
the author suggests that they process echo data in the
time domain.

Klaus Lucke oi the Institut FUr Meerskunde, Kiel, re-
examined recordings made From a solitary wild dolphin
whilst this animal Foraged For and caught Fish. The data
set included a number oF recordings where the echo-
Iocation sounds From this animal were known to precede
a Fish being captured that was subsequently displayed in
the dolphin's mouth. Analysing these sequences showed
that the diFFerent behaviour phases could be partitioned
as Foraging search, target detection, target interception
and capture.

A iiFth phase was also isolated in some recordings
which was classed as target release and may indicate
either the loss oi the target or the return to a search
mode. Although these partitions had been previously iso-
lated by signal analysis and were supported by an
acoustic engineering interpretation oi the sonar system
Functions, this study examined more examples taken From
the original tape archive and conFirmed that the parti-

. tions described were statistically signiFicant. It is sug-
gested that these click rate patterns provide reliable indi-
cators oF underwater behaviour that can be applied
whenever suitable signals are detected in the wild. Such
underwater acoustic data adds significant value to Field
observations which otherwise rely on sightings oF dolphin
surFacings.

The Formal part oi the Symposium was closed by
Peter Dobbins (Chairman oi the Institute oF Acoustics'
Underwater Acoustics Group). Peter summarised the pro-
ceedings and thanked the participants and in particular
the authors, the symposium's conveners and all the
Loughborough University and IOA staFF involved in the
organisation oF the meeting.

A Final inFormaI addition to this Institute oF Acoustics
Symposium took place on the Following morning with a
visit by a number oi the delegates to Taylor's BeII Foun-
dry and the associated bell museum in Loughborough.
Taylor's are one oF only two bell Foundries still operating
in the UK and are one oF the largest bell makers in the
world. The guided tour included a detailed history at bell
making, a tour at the works while a bell mould was
being prepared ready For casting and some ot the del-
egates were able to return in the early aFternoon to see
the bell metal being cost. This laundry operates with tra-
ditional techniques which have remained almost
unchanged since the 1800's although bell tuning does
now involve the use oF machine tools and tuning Forks -
we only observed one concession to this century in the
Form oF an electronic phase meter and an oscillator. This
guided tour also included a visit to the yard where the
cast iron casings used to support and register the sand
moulds are stored. One oF the casings in the yard was
the original used to make Great Paul the largest bell cast
in the UK and which still hangs in St Paul's Cathedral.
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Sound Intensity — Theory andPractice

Building Research Establishment, Watford, 11 November 1997

 

BRE hosted the latest in the series of one-day meetings
organised by the Institute's Measurement and Instru-
mentation Group. Fifty-two delegates were attracted
by the international cast of speakers and workshop
leaders, who were able to discuss and demonstrate the
many aspects of sound intensity measurements in a
manner suitable for both beginners and seasoned pro-
fessionals.

The Meeting Organiser, Alistair Mackinnan opened
by introducing the speakers, beginning with Svein-Arne
Nordby (Norsonic). Svein-Arne described the process
involved in performing determinations of sound power
level by measuring sound intensity according to ISO
9614. Both Parts of this Standard require the user to
choose both an appropriate shape for the measurement
surface and the desired grade of accuracy of the result.
Svein-Arne demonstrated how software could help the
user to calculate the sound power level and achieve the
desired accuracy.

In the second paper, Gunnar Rasmussen of GRAS
Sound & Vibration described the important features of
sound intensity probes and microphones with reference
to their specification standard, IEC 61043. Gunnar
explained from first principles the advantages of using
various probe configurations in different measurement
situations.

John Shelton of AcSoft discussed the benefits of the
use of PC-based sound intensity systems, where a com-
puter performs many of the functions of a standalone
analyser. The requirements for acquisition hardware and
calibration of the system were also explained. Brijel &
Kier's Bernard Ginn used a hand-held measurement
system to demonstrate how technological advances have
enabled sound intensity measurements to be performed
more easily in unusual environments.

The use of intensity techniques in performing sound
insulation measurements was described by Carl Hopkins
of the Building Research Establishment. Carl showed how
sound intensity measurements allowed the transmission
through both separating and flanking elements to be
quantified, and provided an example of the technique to
demonstrate its potential.

The morning session concluded with Roger Higginson
of Higginson Acoustics describing the latest develop-
ments in ISO standards that involve the measurement of
sound intensity.

After lunch, the delegates were split into small groups
in order to take part in the four workshop sessions. A
workshop on calibration was led by Stephen Watkins from
the National Physical Laboratory. With the aid of Briiel &
Kiaer (UK), Stephen showed the delegates how intensity
instruments should be calibrated and how the performance
of the instruments can be checked during measurements.
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Gunnar Rasmussen shared some of his considerable
experience in designing and using intensity probes with
the delegates in his workshop. He discussed the basic
limitations and uses of the various probe configurations,
and demonstrated some solutions to common measure-
ment problems.
A third workshop illustrated the topic of sound inten-

sity mapping. Ian Campbell of Gracey & Associates
supervised the delegates as they performed their own
mapping of a mystery noise source, demonstrating the
skills required to locate the ‘hol spots‘ of a complex
machines The flexibility of measurements made under the
control of PC-based software was demonstrated by John
Shelton in the fourth workshop, which also allowed dis-
cussion of the hardware requirements for an intensity sys-
lem.

Before the meeting closed, the delegates were
brought together for an open forum to discuss the issues
raised during the entire day, and it was clear that the
meeting had been found informative and beneficial for
people at all levels of expertise in sound intensity meas-
urement.

Peter Hones MIOA t?

    
    

 

   
   

   
  

  

 

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

Combining the latest technology with the best established
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systems, sound intensity probes and calibrators

The rugged, stainless steel microphones withstand the IEC
drop test and are ideal replacements for B&K etc..

GRAS microphones are supplied with afive year warranty.

are available from stock and our BSl approved laboratory
offers full calibration services at sensible prices & turn round.
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Hansard

7 November 1997
Noise Control
Mr MacGregor: To ask the Secretary oi State ior the
Environment, Transport and the Regions what proposals
he has to develop policies to reduce road and rail traiiic
noise, in respect oi recommendations contained in the

twentieth report oi the Royal Commission on Environ-
mental Pollution.
Ms Glenda Jackson: The Government is concerned
about the impact oi noise pollution generally and is
aware oi the increasing public concern about both road
traiiic noise and, to a lesser extent, rail noise. It is explor-

ing a range oi policy options to mitigate the impact oi
noise on the environment, and will take the rec-
ommendations oi the Royal Commission on Environ-
mental PoIIution's report into account in its work towards
a White Paper on integrated transport.

 

'| December 1997
Factory Noise
Mr Hinchliiie: To ask the Secretary oi State For the Envi-
ronment, Transport and the Regions what plans he has to
review permitted noise levels irom urban iactories.
Angela Eagle: It is ior local authorities to deal with noise
pollution irom urban iactories. Noise irom certain iac-
tories will be considered as part oi my Department's con-
tinuing consultation on the iuture implementation oi EC
Directive 96/6l 'Integrated Pollution Prevention and Con-
trol'.

16 December 1997
A34 (Noise Pollution)
Dr Harris: What representations (the Minister) has
received on the noise pollution caused by the suriace oi
the A34 passing by Gosiord, Watereaton, Iinp and Kid-
Iington; and it he will make a statement.
Dr Strung: I have received numerous representations

requesting that this section oi road be re-suriaced to
reduce traiiic noise. Traiiic noise is one oi the issues
being addressed by the wide-ranging transport review
that we are undertaking at present.
Dr Harris: Will the Minister consider holding a meeting
with me and others to discuss the measures necessary to
reduce noise'on that road? Does he agree that one reason
why the suriace is the noisiest in Britain is the use oi deep-
brushed suriacing, which was recognised as a problem
but not legislated against when the road was built?
Dr Strang: The level oi noise is certainly greater than
was predicted by the Transport Research Laboratory
when the road was built, but the hon Gentleman will
understand that serious traiiic noise occurs in many other
parts oi the country. However, ii he would like to discuss
the matter with me I shall be delighted to see him.
Noise
Mr Paice: To ask the Secretary oi State for the Environ-
ment, Transport and the Regions what proposals he has
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ior noise reduction measures on existing roads.
Dr Strong: There are several alternative approaches ior
reducing the noise oi traiiic on existing roads which need
to be considered more iuIIy. Tackling the problem oi trai-
iic noise will be an important element in our Integrated
Transport Policy which will be published as a White
Paper next year.
Fiona Mactaggart: To ask the Secretary oi State ior the
Environment, Transport and the Regions what plans he
has to provide assistance to people who are subiect to
the eiiects oi transport noise.
Dr Strang: The adverse impacts oi transport noise are an

important concern ior Government. There have beensig-
niiicant reductions in the noise irom new road vehicles
and aircrait, which have led to marked improvements in
the noise climate, although in the longer term projections
suggest that without iurther improvements, previous
reductions in noise irom vehicles would be oiiset in many
areas by traiiic growth. We are considering policies on
noise as an important strand in the development oi our
Integrated Transport Policy on which we will be pub-
lishing a White Paper next year. "
Mr Fallon: To ask the Secretary oi State For the Environ-
ment, Transport and the Regions ii he will make pro-
visions in the Highways Agency budget to provide
greater soundprooiing oi existing motorways.
Dr Strong: There are several approaches to reducing the
noise oi traiiic on existing roads which need to be con-
sidered more iuIIy. Tackling the problem oi traiiic noise will
be an important element in our Integrated Transport Policy
which will be published as a White Paper next year.
Extracts provided by Rupert TaylorFIOA

 

Law Report

Murdoch and Another v Glacier Metal
Co Ltd
Before Lord Justice Nourse, Lord Justice Pill and Lord
Justice Thorpe
Judgment January 19
Night time iactory noise that was marginally greater than
the World Health Organisation's recommended level
above which the restorative value oi sleep could be
aiiected, did not constitute an actionable nuisance to a
iamin living close by when all the surrounding circum-
stances were taken into account.

The Court oi Appeal so held dismissing an appeal by
the plaintiiis, Mrs Ann Murdoch and Mr Duncan Mur»

doch, irom the dismissal by Mr Recorder Trethowan in
Yeovil County Court on September 27, I996 oi their

action against the deiendants, Glacier Metal Co Ltd.
Mr Peter Wadsley ior the plaintiiis; Mr Roger Eastman

ior the deiendants.
LORD JUSTICE PILL said that the claim arose out oi

operations at the deiendants‘ iactory at Winterhay, IImin-
ster, that was close to the property where the plaintiiis
had lived since I988.

The plaintiiis also owned 2.6 acres oi land on which
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they had planning permission For six houses. The A303
Ilminster bypass ran at no great distance from their house.

The noise, at a fluctuating nature, was described by
Mrs Murdoch as a low droning noise From which they
could not escape.

The judge in concluding that the noise did not con-
stitute an actionable nuisance had applied the correct test,
namely whether according to the standards at the aver-
age person and taking into account the character at the
neighbourhood, the noise was sutticiently serious to con-
stitute a nuisance: see Walter v Selte ((1851) 4 De 6&5
315) and Sturges v Bridgman ((1 879)]1 ChD 852).

The plaintitts, the judge tound, were genuine people
whose lives had been attected. Expert evidence giving
noise level readings had been called by both parties.

Reference was made to the World Health Organ-
isation report Environmental Health Criteria 12: Noise
published in 1980 which stated: Studies have indicated
that the disturbance of sleep becomes increasingly
apparent as ambient noise levels exceed about 35 dBA.

The judge, having stated that the WHO report was
the evidence that had most assisted him, concluded that
the evidence showed that the agreed measurement at the
noise level at night in the plaintitts‘ house was the same,
or marginally above, the WHO recommended level.

Mr Wadsley submitted that the judge had mis-
understood the eitect of that recommendation and the
report‘s emphasis on the importance of undisturbed
sleep to human lite.

He relied on the expert evidence oF noise readings
taken at night in the house with the windows open and
on the adverse ettect ot tluctuating noise on sleep.

Sleep was a matter ot importance but there was no
proposition ot law that there was a common law nui-
sance it sleep in a house in an area such as that in the
present case was disturbed. Other considerations had to
be borne in mind.

The judge was entitled to take into account the overall
situation including the proximity of the bypass and the
paucity of complaints From others living nearby. He was
entitled to reach his conclusion and dismiss the action.

Lord Justice Thorpe gave a concurring judgement
and Lord Justice Nourse agreed.
Solicitors: Stephens & Scown, Exeter; Penningtons.
Reprinted with permission. © The Times, I998. All Rights

Reserved.

BSI News

New and Revised British Standards
BS 5228: Noise and vibration control on construction
and open sites
BS 5228-5: Code at practice applicable to surtace min-
eral extraction (except cool) sites - gives recommenda-

tions on measures for the control of noise and vibration
to be adopted to ensure that the community is subject to
minimum disturbance. This standard aims to assist archi-
tects, contractors and site operatives, designers, develop-

ers, engineers, local authority environmental health oiti-
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cers and planners. No current standards are superseded.
BS 6840: Sound system equipment.
BS 6840-4: 1997 Microphones. Recommends character-
istics to be specified and the methods of measurement for
sound system microphones. Supersedes BS 684011: 1987.

British Standards Withdrawn
BS 3549-2: 1981 Electrical and acoustic measurements
at audio frequencies. Superseded by BS EN 60107-2:
I997.

BS EN Publications
The Following are British Standard implementations ot
the English language versions of European Standards
(ENS). BSI has an obligation to publish all ENs and with-
draw any contlicting British Standards (335) or parts of
B55. This has led to a series oF standards (BS ENs) using
the EN number.
BS EN ISO 266: 1997 Acoustics — Preferred Frequencies.
Supersedes BS 3593: 1963.
BS EN ISO 8662: Hand-held portable power tools —
Measurement of vibrations at the handle. No current
standard is superseded.
BS EN ISO 11654: 1997 Acoustics - Sound absorbers
For use in buildings — Rating of sound absorption. No
current standard is superseded.
BS EN ISO 1182I: i997 Acoustics — Measurements of
the in situ sound attenuation ot a removable screen. No
current standard is superseded.
BS EN 12096: 1997 Mechanical vibration — Declaration

State of the art sound and vibration instrumentation including

multi—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 BSl approved calibration laboratory

Gracey & Associates
Threeways Chelveston
Northamptonshire NN96AS

Telephone 01933 624212
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and verification of vibration emission values. No current
standard is superseded.
BS EN 12099: 1997 Mechanical vibration — Declaration
and verification of vibration emission values. No current
standard is superseded.
BS EN 61019: Surface acoustic wave (SAW) resonators.
BS EN 61019-2: 1997 Guide to the use. No current stan-
dard is superseded.

CEN European Standards
The following International standards have beenadopted as
ENs.
EN 1793: Road traffic noise reducing devices — Test
method for determining the acoustic performance.
EN 1793-1: 1997 Intrinsic characteristics of sound
absorption.
EN 1793-2: 1997 Intrinsic characteristics of sound
absorption.
EN 1793-3: 1997 Normalised traffic source spectrum.
EN 60551: (IEC 60551)(CENELEC) Determination of
transformer and reactor sound levels. Amendment A1:
August 1997 to EN 60551: 1992 (IEC 60551: 1987/
A1: 1995, modified).

ISO Standards
ISO/TR 140-13: 1997 Acoustics - Measurement of
sound insulation in buildings and of building elements —
Part 13: guidelines. Will only be implemented as a British
Standard if ratified by CEN.
ISO 140-1: 1997 (Edition 3) Requirements for laboratory
test facilities with suppressed flanking transmission. Fol-
lowing ratification by CEN will be implemented as BS EN
ISO 140-1, to supersede BS 2750-1: 1980.
ISO 140-8: 1997 (Edition 2) Laboratory measurements of
the reduction of transmitted impact noise by floor cov-
erings on a heavyweight standard floor. Following rat-
ification by CEN will be implemented as BS EN ISO 140-
8, to supersede BS 2750-8: 1930.
ISO 10843: 1997 Acoustics — Methods for the descrip-
tion and physical measurement of single impulses or
series of impulses. Unlikely to be implemented as a British
Standard due to technical problems with the content.
ISO 11819-1: 1997 Acoustics - Measurement of the
influence of road surfaces on traffic noise - Part 1: Sta-
tistical Pass—By method. _
ISO 10846: Acoustics and vibration — Laboratory measure-
ment of vibrc-acoustic transfer properties of resilient elements.
ISO 10846-1: 1997 Principles and guidelines. Will be
implemented as BS ISO 10846-1: 1997.
ISO 10846-2: 1997 Dynamic stiffness of elastic supports
for translatory motion. Will be implemented as BS ISO
10846-2: 1997.

European Telecommunications
Standards Institute (ETSI)

Publications
ETS 300 753: October 1997 Equipment engineering
(EE): Acoustic noise emitted by telecommunications equip-
ment.

42

IEC Publications
IEC 60268-4: August 1997 (Edition 2) Sound system
equipment - Part 4: Microphones.

International New Work Started
IEC 61094-5 Measurement microphones - Part 5:
Method for pressure calibration of working standard
microphones by comparison.
This list was compiled by John Tyler FICA from recent
issues of B51 News

ANC Guidelines

Noise Measurement in Buildings
Part 1: Noise from Building Services
Part 1 of the ANC Guidelines on Noise Measurement in
Buildings: 'Noise from Building Services' has now been
published.

Although standards and guidelines are available for
many types of noise measurements, members of the
Association of Noise Consultants (ANC), no doubt
among others, have found some areas where there is no
specific guidance available. The measurement of sound
in buildings is one of these areas. The result of this con-
cern has been the publication of ANC Guidelines - Noise
Measurement in Buildings Part 1: Noise from Building Ser-
vices. This is a document intended to offer a consistent
approach to the problem of specificying and undertaking
measurements of noise levels inside buildings.

It offers advice on, amongst other things, the appro-
priate noise unit to be used, measurement positions, the
time over which the noise should be measured and on
the effects of performance variations between sound level
meters. It is, however, not meant to replace any stan-

dards or guidelines already in existence, rather it will
give sensible help to those who have to make measure-
ments in real situations.

Part 1 of the Guidelines is priced at £7.50 and may
be obtained from the ANC office at 6 Trap Road, Guil-
den Morden, Near Royston, Herts SGB OJE. Cheques
should be made payable to the Association of Noise
Consultants and sent with the order.

Part 2 of the Guidelines, which deals with noise from
external sources such as road and rail traffic, will be
available shortly.

    
Book Reviews
Computing Prosody
Yoshinori Sagisaka, Nick Campbell and Norio Higuchi
Springer-Verlag 1996, 450 pages
ISBN: 0387-948-04X £60
The book presents a collection of papers from the Spring
1995 workshop on computational approaches to ‘pro-
cessing the prosody of continuous speech‘ held at ATR
interpreting laboratories in Kyoto Japan. Certainly it is
not for beginners. If you are not familiar with concepts
such as 'pitch accent', ‘contrasting intonational mor-
phemes' or even 'rhythmic prominence' then it is prob-
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ably not yet the book ior you!
This is a book ior experts written by experts and it

will be thereiore be oi interest mainly to those who are
already deeply involved in aspects of speech and lan-
guage processing especially those concerned with Text to
Speech generation and Speech Recognition.

Divided into iour major sections - The Prosody oi
Spontaneous Speech, Prosody and the Structure oi the
Message, Prosody in Speech Synthesis and Prosody in
Speech Recognition the chapters range From those con-
cerned with linguistic theory to those concerned with
practical measurements at prosodic phenomena.

The significant number oi Japanese papers (For-
tunately presented in English) made this, For me, a par-

ticularly interesting read as they addressed purely Jap-
anese phenomena. Having been «struggling to learn
Japanese For several years I found myseli particularly
entranced and distracted by these - however that makes
it hard to iudge how a person who doesn‘t share this
interest oi Japanese would relate to it.

Overall this is a theoretical book - lull oi complex
ideas — but ideas supported primarily by anecdotal and
descriptive evidence rather than iormal experi-
mentation. That said, one oi the papers Effects of Focus
on Duration and Vowel Formant Frequency in Japanese
by Kikuo Maekawa made significant progress in quan-
tiiying and statistically analysing maior eiiects. This, oi
course reilects the iact that the whole subiect remains
an under-researched area and, as is gently pointed out
in the introduction to the Final section, iew oi the ideas
spanned are yet mature or robust enough to be used to
have had a maior impact yet upon practical speech sys-
tems.

Overall then, the value oi the book lies in that it pro
vides on up to date broad survey oi the topic. It will be
useiul primarily to those interested in linguistics and is
especially recommended ior those keen to iind new
ideas ior research proiects.

Denis Johnston

Scroggie's Foundations of Wireless & Electronics, Elev-
enth edition
5 W Amos and R S Amos
Newnes 1997, 293 pages
ISBN: 0-7506F3430-8
Paperback price: £19.99 (First published in 1936)
This is a new edition oi a book to which I became
attached many years ago in an earlier edition (and in an
earlier world)

it is principally about simple electronics with par-
ticular reierence to radio transmission and reception. it
might thereiore be thought odd that I should review it ior
Acoustics Bulletin.

However there are many points oi contact with our

Acoustics World: not only do we make much use oi simple
electric circuit analogies in acoustics (the concept oi impe-
dance is taken straight irorn electronics) but also there are
parallel concepts and ideas in wave mechanics, trans-
mission lines, radiation characteristics, imaging and so on.
Then there is our direct interest in hi-ii and audio and the Acoustics Bulletin January / February 1998  
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design at loudspeakers, as well as instrumentation.
There are 28 chapters compressed into about 280

pages. The early chapters cover iundamentals oi elec-
tricity, alternating current circuits, resonance, devices

(including triodes still, which I thought had departed this
liie but, apparently, not so), transmission lines, radia-
tion (irom antennas) and audio ampliiication. These are
Followed by radio and video speciiic chapters on detec-
tion, selectivity, ri and ii amplification and electronic
imaging.

Finally there are some more general chapters which
include waveiorm generators, switches and power sup-
plies, as well as two speciiically digital chapters. The new
matter compared with the previous edition (1984) is
largely an extensive revision oi digital electronic tech-
niques, new iniormation on video recorders and cameras,

liquid crystal displays and analogue/digital conversion.
The book is wide-ranging and Full oi useiui and inter-

esting iniormation but the treatment is very largely non-
mathematical. it is most attractively written by a father
and son team who manage to write seamlessly so that it
is not possible to detect two dilierent styles.

Ii you are not deeply knowledgeable about elec-
tronics this book makes an admirable general intro-
duction to many of the intellectually challenging concepts
oi modern electronics. It does this in a style which is
relaxed enough to qualiiy the book as bedtime reading.
This is very good value, particularly ii you have a pass-
ing interest in the subject already.

A J Pretlove FIOA '3‘
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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
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Noise and Vibration

Solutions tor.....

I road traffic noise

I public inquiries

I noise prediction software

I building acoustics and
design

I acoustics research

I planning applications

I sound insulation testing

I railway noise and vibration

I noise surveys

I wind forms

I surface mineral workings

I water and sewage
treatment works

I noise nuisance cases

I aircraft noise

I land compensation claims

I industrial noise

I recreational and
entertainment noise and
vibration

I environmental impact
assessments

I waste disposal and landfill
sites

I noise barrier design

I noise at work

I industrial deafness claims

I construction noise

Noise Modelling
Skills Courses

ln response to demand, we will
once again be running our

successful hands-on courses on
practical noise calculation, revised

to cover the latest versions ofour
popular Noise calculation software.

Our noise software now includes
a greatly extended roadNoise
system, railNoise, which operates in

accordance with the latest official
“Calculation of Railway Noise’
procedure and siteNoise, which has
been updated to the 1997 edition

of 355228 Part T.

We are running both a beginners
and an advanced course.

The beginners course is designed
for people with little or no
knowledge of the subject who need
to learn the standard calculation
procedures for noise from roads,

railways or open sites.
The morning session covers the

background to the official UK road
traffic noise calculation procedure,

with an introduction to official
procedures for railways and open

sites. Then in the afternoon delegates
gain practical experience of

undertaking noise calculations in
accordance with official procedures,
by producing their own computer
model and results, for a road

scheme, railway or open site —

whichever they prefer.
The advanced course is intended

for those who already have abasic
knowledge of the standard
calculation procedures and want to
use the Noise system for
Environmental Assessments, Noise

lnsulation Studies, Mitigation

Designs and Control of Pollution Act
or Code of Construction Practice
Assessment of construction sites.

The morning session discusses the
procedures used (such as the Noise
lnsulation Regulations, Design
Manual for Road and Bridges,

B35228 and the Control of Pollution
Act). The afternoon is dedicated to
a workshop session providing
practical experience of designing

against noise, using Noise software.

Beginners Course:
Wednesday 22 April 7998

Advanced Course:
Wednesday 24 June 7998

Venue: Woodcote Grove, Ashley Road,
Epsom, Surrey

Time: 9.30am to 5.00pm

Price: £250 p/us VAT per day

Concession: paid—up Noise software users -

£200 plus VAT

Prices include lunch and refreshments

Presenters: Roger Tompsett, Rhys Owen, Mike Wright, Jason Murtitt

Booking deadlines: 3 April forthe Beginners Course;

5 June for the Advanced Course Acoustics Bulletin January / February 1998



  

    

   
   

  
  

 

  

WS Atkins Noise and Vibration

deals with all aspects of acoustics and

associated technologies We supply

services to our in»house divisions,

both in the UK and overseas, We also
work for a very wide range of external

clients, from central and local

government and blueichip

companies through to private

individuals. Work includes railway,

road and airport engineering,

planning, environmental design,

architecture, building services,

engineering and facilities

management.

With the continuing growth of WS

Atkins plc (to over 7,500 staff at last

count), the demand for our services

is expanding and we now need

additional permanent staff both in

Epsom and in our regional locations,

Benefits are those to be expected

from a large company, including

 

  
WS Atkins has introduced a new

' nationwide mobile noise and

vibration investigation service which

’ provides fast and flexible testing,

survey, monitoring and management

services at competitive local rates.

Busy acoustic consultancies often

cannot respond quickly or supply

answers promptly, because staff time

I is already fully committed, but

; noiseResponse is a dedicated service

designed to overcome that problem.

Where testing can take place

immediately we can normally submit

our report within one week of

.2 commission, Where it has to be

delayed or spread out over a longer

,. period, reports are ready within two

' days of completing testing
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noiseResponse
countrywide mobile acoustic

testing service

consultancy services

  

competitive salary, paid overtime at

iunior grades, 0 company car at

senior grades, pension and ill-health

scheme and profit—related bonuses.

We actively encourage continuing

professional development, through

training and experience.

We have vacancies at the following

levels:

Principal Building Acousticiun

This post is for a person with a well-

established reputation in

architectural/building acoustics,

gained through working on

prestigious protects. You will provide

technical leadership to our team of

building acousticians and will take an

active part in business development.

Graduate Engineer/

Acoustician

Good first degree in acoustics, with

some consultancy experience. Good

4-w-

Wherever you are in the country,

standard inclusive prices cover supply

of our fully trained technical team,

transport, equipment and support.

And to ensure the successful

Completion of each proiect, our

noiseResponse Centre will prepare s

your quotation, organise the

noiseResponse team, maintain our

proiect management standards and

deliver your report on time.
For those with more complex and

demanding requirements, we can :1

develop suitable method statements .

and highly competitive quotations.

The noiseRespanse service can also

be combined with our wider range of

acoustic design and engineering
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verbal and written presentation skills.

Clean driving licence.

Technicians
Experience offield measurements.

Willing and able to undertake site

work with a minimum of supervision.

Willing to travel. Clean driving
licence.

WSAtkins

Noise and Vibration
is a division of

WS Atkins Consultants Ltd

the largest multi-disciplinary

   

  
  

 

  
  

  

  

  

        
    
   
   
     

  

consultancy and services com-

pany in the UK.

If you would like information

 

  

     

 

    

 

about any of the items on these

pages, please contact Roger

Tompsett at Woodcote Grove,

Ashley Road, Epsom,

Surrey KTl 8 58W
Tel/Fax: Ol372 726i 40/ 740055

Email: noise@wsatkins.co.uk

Regional offices in Exeter
Tel/Fax: Ol392 423000/“426497

and Nottingham
Tel/Fax: 0l l5 9857700/9857255

On February 28 the Nottingham

office moves to Derby

Tel/Fax: 0l332 263737/26496l

For further information on the

full range of noiseResponse

services and other enquiries

 

  
   

 

    
  
  
  
  
   
   
  please call our noise/Response

Centre on 0800 7836982

Visit our new website

www.noise.atkins.co.uk

for up to date information on

our range of noise software.
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New Products
GRACEY 8: ASSOCIATES
NOR-250 Qmi-dizectional Hemi-
dodecahedrgn loudspeaker
There is an increasing trend towards
compact and comprehensive instru-
mentation for field measurements of
the acoustic performance of struc-
tures. However there has remained
a problem with loudspeakers in that
to achieve the required radiation
pattern they have been large and
heavy. The NOR-250 has been
designed to address this problem by
employing the hemi-dodecahedron
principle and using the reflections
from the floor to obtain the required
pattern. A considerable reduction in

  

weight is achieved as the number of
speakers is halved and it is no
longer necessary to use a heavy-
duty tripod to hold the speaker the
required height above the ground.
By careful co-operation between the
acoustic and speaker design teams
it has been possible to achieve
sound power output levels that are
comparable to the conventional full
dodecahedron types. The levels at
the extremes of the frequency range
have also been increased as these
are the frequencies that most fre-
quently give problems in the meas-
urement of both reverberation time
and transmission loss. The NOR-
250 has a companion power ampli-
fier type NOR-260; this delivers an
electrical output of200 watts con-

 

tinuous, i kWatt peak,
and is available with
internal noise gener-
ators. There are two
options for the gener-
ator, one with MLS for
use in broad band sys-
tems whilst the other has
sequential filters for use
with traditional instru-
mentation systems. The
loudspeaker is also
available as a stand-
alone device for use with
conventional power

 

amplifiers and noise

   

generators.
O -252 Oscill ti

mm
Modern instrumentation
used for measurements
in building acoustics
performs the time
domain averaging with
a high degree of pre-
cision; there can how-
ever be technical and
time penalties involved
in undertaking the spa-
tial averaging that is
also required by the
standards. Either each
position must be meas-
ured separately or a
large number of micro-

l phone positions set up
and scanned via amulti-
plexer. The alternative is
to use an oscillating
microphone boom that  46  

will scan the test space and allow
the analyser to make an average in
time and space at the same time;
this brings about a saving in both
time and equipment deployed in the
measurement process. The NOR-
250 Oscillating Boom is compatible
with the range of standard measure-
ment microphones and their asso-
ciated preamplifiers in current use
and meets the requirements of the
International and British Standards.
The sweep angle may be selected as
either 180 or 360 with sweep
radii of between 0.3 and 1.8
meters. Increments in the sweep rate
provide selections in the range 8 to
32 seconds. An option also pro-
vides for a stepping mode of opera-
tion giving 12 fixed positions for
boom that may be remotely
selected. Particular attention has
been given in the design to minir
mising the noise level of the system
and in the worst case configuration,
maximum speed and load, levels
are less than 22 dBlA).
For further details please contact
Gracey & Associates, High Street,
Chelveston, Northants NN9 6A5.
Tel: 01933 6242l2 Fax: 0l933
624608
Gracey & Associates is a Sponsor
Member of the Institute.

CEL INSTRUMENTS LTD
Night Noise Meter
CEL Instruments have developed a
dedicated Night Noise Offence
meter. The CEL-l -2-3 automates the
measurement and determination
procedure of the underlying noise,
the LAeq source noise and the Level
Difference between the two in
accordance with the Department of
the Environment circular. The oper-
ator simply operates the Offence
‘hot key' to display the measure-
ment results. At the completion of a
measurement a direct hard-copy
print-out can be generated on a
standard battery powered, inkiet
printer, which is included in the kit.
The information for both the pre
and post measurement calibration is
given in addition to the offence
details.

An internal real~time calender-
clock will time stamp all measured
data and also enables the instru-
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ment to be set to operate a fully
automated offence detection system.
In this mode the CEL-1-2-3 starts a
15 minute data run until it is auto-
matically terminated by the clock or
stopped by manualcommand.

The data can also be retained in
the instrument's memory for inspec-
tion or downloaded at a later date.
For further details contact CEL
Instruments Ltd, 35-37 Bury Mead
Road, Hitchin, Herts $05 1RT. Tel:
01462 422411 Fax: 01462
422511. E-mail: sales@cel.ltd.uk.
Website: hth://www.cel.ltd.uk.
CEL Instruments is a Key Sponsor
of the Institute.

THURLBY THANDAR
INSTRUMENTS LTD
Two-ghgnnel dynamic signal
gnalyser
The SR785, now available from 1Ti
(Thurlby Thandar Instruments), is a
2-chonnel dynamic signal analyser
which is suitable for analysing both
electrical and mechanical systems.

Typical applications include
modal analysis, machinery diag-
nostics, vibration testing, control sys-
tems and acoustic measurements.

The computational heart of the
SR785 is a 32-bit floating point dig-
ital signal processor which delivers
a true 1024 kHz real time band-
width on both channels.

Two precision 16 bit analogue/
digital convertors provide 90 dB
dynamic range in FFT mode and
145 dB in swept-sine mode. With
up to 800 lines of spectral resolu-
tion, the SR785 allows the user to
zoom in on any portion of the 47
mHz to 102.4 kHZ range.

Each input channel functions as
a separate analyser with its own

span, centre frequency, resolution
and averaging modes.

Simultaneous storage of all
measurements and averaging
modes is provided. Vector-
averaged, RMS-averaged and

unaveraged data are all available
without the need to start the meas-
urement again.

Because of the speed of the
SR785, there is no need for a sep-
arate ‘fast averaging' mode. For
example, in a fullspan FFT measure-
ment with a 4 ms time record, 1000  

averages take exactly 4 seconds,
during which the analyser still oper-
ates at its maximum display rate.

Features include octave analysis,
swept-sine measurements, time cap-

ture and an order tracking feature to
evaluate the behaviour of rotating
machinery. In addition, a facility
known as 'user math' allows the
entry of any equation involving time
or frequency data, stored files, con-
stants, or an array of supplied oper-
ations including arithmetic functions,
FFT, inverse FFT, iw, d/dw, exp, In x
and many others.

A built-in 3.5 inch 1.44 Mbyte
floppy disk drive, GPIB and RS-232
interface ports and a Centronics
printer port combine to allow flex-
ibility in saving, printing, plotting or
exporting measurement data.

A full contextAsensitive help
screen is also available.
For further details please contact
Thurlby-Thandar Instruments Ltd, 2
Glebe Road, Huntingdon, Combs
PE18 7DX Tel: 01480 412451 Fax:
01480 450409.
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Professor S J (Eric) Yang FIOA
Died 31 October 1997
Friends and colleagues were sad-
dened to hear of the death of Eric
Yang after a protracted illness on
31 October 1997.

Eric was a Fellow of the Institute
and sometime Specialist Examiner for
the Measurement elective paper for
the Institute's Diploma in Acoustics
and Noise Control and Institute mem-
bers who met him in that role remem-
ber him with respect and affection.

Eric was born in Wusan, China

in 1932 and graduated in Electrical
Engineering from Hong Kong in
1964 and followed this with an MSc
two years later. He completed a PhD
at Queen Mary College, London in
1970. Eric subsequently moved to
British Rail and then to the Depart-
ment of Electrical and Electronic
Engineerindg at Heriot Watt Uni—
versity in Edinburgh. He was
appointed Professor in the depart
ment in 1993, retiring last year.

Always a popiJIar member of the
department, Eric worked with quiet
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dedication and enthusiasm while
exhibiting a seIfAeffacing modety.

The Institute extends its deepest
sympathy to all his family.

Ronald K McLaughlin MIOA
Died 9th October 1997
Ron McLaughlin was a Member of the
Institute and a Chartered Engineer.
Ron served on the Scottish Branch
Committee for many years and lot-
terIy as Treasurer to the Branch.

He was educated at Bellahouston
Academy before going on to
achieve a BSc (Hons) in Mechanical
Engineering in 1957. He worked
briefly in industry before moving
into teaching at WhitehiII Senior
Secondary School where he found
his vocation in education.

After lecturing in various educa-
tional establishments, his last two
posts were at the Glasgow College
of Building and Printing and Glas-
gow Caledonian University as a sen~
ior lecturer in Environmental Sci-
ence. In was while at these two
institutions that he developed a spe-
cialism in the sound insulation area
of building acoustics and gained an
MSc in acoustics, vibration and
noise control from Edinburgh's Her-
iot Watt University in 1983.

He continued tos work in acous-
tics through semi-retirement in 1994
until his death at the age of 62 and
is survived by his wife, a son and a
daughter.
Items for inclusion in this section
should be sent to John Sargent
MIOA, Oak Tree House, 26 Strat-

ford Way, Watford WD1 3DJ ‘2'

John Barry Large FIOA

It is with great sadness that

the death has been
announced of Professor John
Large in a car accident on 15
January 1998.

John Large was Professor of
Acoustics at ISVR and a
prominent member of the
Institute since its formation in

1974.

A full obituary will be
published in the next issue
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Non-Institute

Meetings
March 4—5, 1998: 4th Annual Con-
ference of the Society of Acoustics
(Singapore), Singapore
Contact: Dr W S Gan, Acoustical

Services (1989) Pte Ltd, 209-212
Innovation Centre, NTU, Manyang
Avenue, Singapore 639798,

Republic of Singapore; TeI: +65
7913242, Fax: +65 7913665
emaiI: wsgan@singnet.com.sg
March 23-26, 1998: DAGA 98,
Meeting of the German Acoustical
Society, Zurich, Switzerland
Contact: German Acoustical Society
DEGA; Univ Oldenburg, Dept Phys-
ics/Acoustics; D-2611 1 Oldenburg;
Tel: +49 441 798 3572; Fax: +49
441 798 3698; email: DEGA@
aku.physik.unioldenburgtde
April 5-8, 1998: Noise-Con 98,
Ypsilanti, MI, USA
Contact: INCE, PO Box 3206,
Arlington Branch, Poughkeepsie,
NY 12603, USA; Fax: +1 914 462
4006; email: inceusa@aol.com
May I2—15, 1998: IEEE Inter-
national Conference on Acoustics,
Speech and Signal Processing,
Seattle, WA, USA
Contact: LAtIas, Dept EE (FT 10),
Univ of Washington, Seattle, WA,
USA; Fax: +1 206 543 3842; e-

mail: atIas@ee.washington.edu
May 18—22, I998: 7th Spring
School on Acoustooptics and Appli-
cations, Gdansk, Poland
Contact: 8 Linde, Institute at Experi-
mental Physics, University of
Gdansk, Poland; Fax: +48 58 41
31 75; e-maiI: school@univ.gda.pl
May 25—27, 1998: Noise and
Planning 98, Naples, Italy
Contact: Noise and Planning, via
Bragadino 2, |-20144 Milano, Italy;
Fax: +39 2 48 01 88 39; e-maiI:
md1467@mclink.it
June 8—10, 1998: Joint EAA/EEAA
Symposium Transport Noise and
Vibration, Tallinn, Estonia
Contact: East-European Acoustical
Association, 196158, Moskovskoe
shosse 44, St Petersburg, Russia;
Fax: +7 812 12 79 323; email:
krylspb@sovam.com
June 9-12, 1998: 8th International
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Conference on Hand-Arm Vibra-
tion, Umea, Sweden.
Contact: National Institute For Work
Life, Conference Secretariat HAV98,
PO Box 7654, S-90713 Umea,
Sweden; Fax: +46 90 16 50 27;
email: hav98@niwl.se
June 20—26,1998: Joint Meeting of
the 16th International Congress on
Acoustics (ICA) and the 135th
Meeting of the Acoustical Society
of America (ASA), Seattle, Wash-
ington, USA

Contact: ICA/ASA '98 Secretariat,
Applied Physics Laboratory, Univ of
Washington, 1013 NE 40th Street,
SeattIe, WA 98105-6698, USA;
Tel: +1 206 5431275, Fax: +1
206 543 6785, E-maiI: ICA/
ASA98@aprashingtontedu
June 2I-26, 1998: 13th US
National Congress of Theoretical
and Applied Mechanics, Gaines-
viIIe, FL, USA
Contact: M Eisenberg, AeMES
Department, University at FIorida,
PO Box 116250, GainesviIIe, FL
326116250, USA; Fax: +1 352
392 7303; e-maiI: meise@eng.utl.
edu
June 26—July 1, I998: Inter-
national Symposium on Musical
Acoustics — ISMA 98, leavenworth,
Washington State, USA
Contact: ISMA 98 Secretariat; The
Catgut AcousticaI Society; 112
Essex Av, Monthair, NJ 07042,
USA; Tel: +1 201 744 4029 (Thurs-
day only); Fax: +1 201 744 9197
email: catgutas@msn.com; http://
www.boystown.org/isma98
June 27-30 International Phonetic
Sciences-98 (IFS-98) Bellinghom,
WA, USA
Contact: R Weiss, Linguistics Pro-

gram, Western Washington Uni-
versity, Bellingham, WA 98225,
USA Fax: +1 360 650 4837; e-
mail: weiss@henson.cc.wwu.edu
September 7—9, I998: Nordic
Acoustical Meeting 98, Stockholm,
Sweden
Contact: Swedish Acoustical Soci-
ety, c/o Ingemansson AB, Box
47321; S-10074 Stockholm, Swe-
den; Fax: +46 818 2678; email:
nam98@ingemansson.se
September 14-16 Iberian Congress
of Acoustics, Lisbon, Portugal
Contact: CAPS-Instituto Superior
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Tecnico, Av Rovisco Pais, 1096 Lis-
boa Codex, Portugal; Fax: +351 1
352 3014; email: capsist@aIFa.
ist.utI.pt
September 16-18, 1998: Inter-
national Conference on Noise and
Vibration Engineering, Leuven,
Belgium
Contact: Ms L Notre, KU Leuven,

Division PMA CelestiinenIaan 3OOB,
B-3001 Leuven, Belgium; Fax: +32
16 32 29 87; e-mail: Iievernotre
@mech.kuleuven.ac.be; Web: httpz/
/www.mech.kuIeuven.ac.be/pma/
events/isma/isma.html
October 12—16, 1998: I36th Meet-
ing of the Acoustical Society of
America, Norfolk, VA, USA
Contact: Elaine Moran, ASA, 500
Sunnyside Blvd, Woodbury, NY
11797 USA; Fax: +1 516 576
2377; email: asa@aip.org
November 16—18, 1998: Inter-
Noise 98, Christchurch, New
ZeaIand
Contact: New Zealand Acoustical
Society Inc, PO Box 1181, Auck-
Iand, New Zealand
November 20, I998: Recreational
Noise, Queenstown, New Zeannd
(In association with the above)
Contact: P Dickenson, Ministry of
Health, PO Box 5013, Wellington,
New ZeaIand, Fax: +64 4 496
2340; e-mail: philip.dickenson@
mohwn.synet.net.nz
November 22-26, 1998: Biological
Effects of Noise, ICBEN 98, Syd-
ney, Australia
Contact: N Carter, National Acous-
tics Centre, Chatswood, Sydney,
Australia; Fax: +61 2 411 8273
November 30—December 4, 1998:
5th International Conference on
Spoken Language Processing, Syd-
ney, Australia
Contact: Tour Hosts, GPO Box 128,

Sydney, NSW 2001, Australia;
Fax: +61 2 9262, 3135
March, 15-19, 1999: 2nd Forum
Acusticum and 137th and Meeting
of the Acoustical Society of Amer-
ica and 25th Meeting of the Cer-
man Acoustical Society, Berlin,
Germany
Contact: EIaine Moran, ASA, 500
Sunnyside BIvd., Woodbury, NY
11797 USA; Fax.: +1 516 576

2377; e-mail: asa@aip.org
o9.0

 



 

Acoustics Recruitment Associates

150 Craddocks Avenue Ashtead Surrey KT21 1NL

Tel: 01372 272 682 Fax: 01372 273 406
e-mail: ara@dia|.pipex.com

Technical Adviser: Dr Geoff Leventhall

A major UK company has a number of vacancies, including the following

Midlands Area Sales Manager — Noise control products

Scotland Area Sales Engineer ‘ Noise control products

UK Sales Manager - Architectural products

Northern Area Sales Engineer — Architectural products

Applicants for these posts should be experienced in the appropriate areas, with

good acoustics knowledge and commercial contacts.

In addition, there are vacancies for noise and vibration consultants in a number of

locations in the UK. The main requirements are a relevant qualification backed by

solid consultancy experience.

      

CIVIL ENGINEERING DYNAMICS

Inc. Crockett & Associate 83/87 Wallace Crescent

Est. 1948 Carshalton
Surrey SM5 3SU

Tel: 0181 647 1908

Fax: 0181395 1556

THE ENVIRONMENTAL INSTRUMENTHIRE COMPANY

  

EQUIPMENT (9 SOFTWAREHIRE NOMIS DIGITAL SEISMOGRAPH

Vibration B G K Vibration — Noise

N0m“ Alarm Interface

Noise B (9 K D1318 07106
CEL Remote Control

Spectrum Analyser Hewlett Packard Remwe Trigger
(9 Recorder Racal Low Level Range Expander

Shakers B 6 K Mum-Transducer Unit

Elecrodynamic CED Processing Software —-
6 Plate Vibrator FF]: Regession Curves

Finite Element ANSYS
Programmes DYNA HIRE 6 SALE    



 
GEL ESTABLISHED 1972

With over 25 years experiencein the design and manufacture of acoustic instrumentation,

CEL offers you sound advice by understanding your problems.

This understanding has enabled CEL to design advanced instruments and systems to satisfy the needs of

noise measurement professionals around the globe. Whether for workplace noise assessments. product

emission evaluations or environmental surveys CEL has the answers. Keep listening.

heeoeumdliullme
cal. Instruments Umhad

GEL Inswmailmiumlhd 1 Westchester Drive. Milford, NH 030553056. USA
35 - 37 Burv Mead Road, Hltchln. Harts, 565 1RT. UK Phone: (1) 603 672 7383 Fax: (1) 603 672 7382
Phone: (44) 1462 422411 Fax: 144) 1462 422511 To" Free; 1 (ago) 356 2955

email: salesmeiildnk 'NSTRUMENTS email: oei@mail.welchallyn.wm

 hthJ://www.oel.ltd.uk

 


