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President's Letter
R R

Dear Fellow Member

As a Liverpudlian born and bred, albeit one who migrated to the southb forty years ago, it was

with considerable interest that my wife and I set off for Acoustics ‘95 to stay in the Adelphi Hotel —
that elite among Liverpool botels which so few of us were privileged to visit in the pre-war and
immediate post-war years. A fair number of you joined us. Attendance at this Spring Conference
was up to previous years’ standards and ensured a technically successful meeting. A feature of
this conference, and a continuation of a development which bas been well acccepted recently, was
the programme of workshops; these encouraged discussion following one or more introductory
papers. The technical report on the conference will appear in the next Bulletin.

At the 1995 AGM, which was beld during the conference, Keith Broughton of HSE and Professor
Marcel Tatham of the University of Essex were elected to Council and Dr Tony Jones of AIRO
succeeded Dr David Hothersall as Hon Secretary.

Council, is currently investigating ways of determining what you, the members, want from the
Institute in the way of conferences, meetings, educational initiatives etc. This is expected to culmi-
nate in a questionnaire which will probably be circulated with the subscription notices next year.
In the meantime, any comments will be welcome.

This issue of the Bulletin sees the continuation of Steve Goswell’s article on Planning and Noise.
Perbaps members bave been waiting for the completion of this contribution before writing with
comments or dissenling views!

I was introduced to Jovian Acoustics’ during Michael Collins’ A B Wood Medal Lecture to the
Underwater Acoustics Group in Weymouth last December. I am sure you will all enjoy reading
about the fascinating effects following the impact of the Comet Shoemaker-Levy 9.

In my last letter I commented on the passing of S€195; you may be interested to read the letter to

the Editor on this subject from Trevor Cox and Bridget Shield of Soutb Bank University who were
very active in S€l9s.

wtd

Alex A

Sincerely yours
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rj tst When You Thought The Horse Had ﬂ
Bolted . . .

You may remember that | was rather concerned
that some IOA members claimed they’d never
heard of LARSON e DAVIS and our range of
SUPERIOR INSTRUMENTATION FOR
ACOUSTICS AND VIBRATION. You may also
remember that in an attempt to rectify the matter I
decided to display a rather nice picture of a horse.
Well, since the appearance of the “horse” 5@
sales in the UK have increased
dramatically. Remarkable you might say.
We’d like to think that acousticians have
come to realise that Larson e Davis
instruments really are worth considering
and sales across the range must surely be
proof of that. However, I must confess to
being a little superstitious, and perhaps

the horse has had something to do with 400 I b8

this rather pleasing increase. Funny 3.9 69
though. we’ve sold Real Time Spectrum — ® g *
Analysers, Night © Nurse Neighbour ~ ®28 =2 070
Nuisance DAT systems, replacement ( 32 x°® J

Microphones, Microphone Power 2 23 / a o1
Supplies, Sound Level Meters, and ° 20®

Environmental Noise Analysers - but no  31* /3* %22

Horses! > 3:_, ‘a1 e

Anyway, just in case the horse has helped 13 39

sales, here’s another rather nice picture for . o
, - 0 2%

you to complete. When you’ve finished, perhaps 26 // |7®

you’d like to pick up the phone and ask us about

.ls
‘__ "H" TMFMU ? - 0L
Larson ® Davis o s
Model 814 "
Octave and ‘f'z @ZM‘ET:-M-"@ Band ——_—"""
Sound Level Meter. SRR N VL WG N Nl
SH i

ANOTHER RATHER NICE PICTURE OF A HORSE

LARSON DAVIS LTD

REDCAR STATION BUSINESS CENTRE. STATION ROAD. REDCAR, CLEVELAND, TS10 2RD
TELEPHONE: 01642 491565 & 471777. FAX: 01642 490809
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Acoustics and Europe

1

DEVELOPMENTS IN BUILDING ACOUSTIC

STANDARDS IN EUROPE

Paul Royle MIOA & Les Fothergill FIOA

Introduction

The advent of the European single market has made it
necessary for Member States to work o common tfech-
nical stondards as a step towards reducing barriers to
trade. Building acoustics is no exception, and consid-
erable activity has taken place throughout Europe over
the last few years, mainly in the area of test methods, in
order to obtain agreement amongst Member States. This
work has been led by CEN - the European standards
organisation — working with 1SO, and where possible
existing 1SO standards have been used as the basis for
CEN standards. BS! has been fully represented in the
development of these standards.

Progress has been good, and as well as producing
technical advances in the test methods the work has also
covered rating methods and entered the new field of pre-
dicting sound insulation. In addition, survey test methods
are being developed to provide a simpler, but less accu-
rate, alternative to the engineering methods currently in
use.
In the field of building acoustics the most widely used
standards are the BS 2750 and BS 5821 series. This
paper highlights the principal improvements to them, but
also outlines several other new standards connected with
building acoustics. The BS 2750 series will be known as
the BS EN 20140 series, and the BS 5821 standards will
be known as BS EN 20717-1 and 2. In each case the
lost three digits of the CEN number correspond to the
familiar 1ISO numbers.

The standards go through many drafts and a lengthy
consultation procedure among CEN and ISO members;
prEN denotes an advanced but not final draft of the stan-
dard. Earlier stages are denoted here simply as drafts,
and all are subject to change.

Development of Existing British
Standards

BS 2750 : Part 1: Requirements for laboratory test facil-
ities with suppressed flanking transmission

{status: prEN 20140-1)

The conditions of the test rooms have been more closely
specified and for example, any dependence of the meas-
ured sound insulation values on the reverberation times
should be examined if at low frequencies the reverbera-
tion times lie outside the range one to two seconds. There
is detailed guidance on testing windows and glazing and
the associated filler walls. Flanking transmission limits
and the maximum measurable sound reduction indices
must be stated in test reports. To help laboratories estab-
lish flanking limits for various types of construction, spe-
cial high performance walls and floors are described.
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BS 2750 : Part 2: Determination, verification and appli-
cafion of precision data

(status: this standard has been published as BS EN
20140-2: 1993)

The ISO version of this standard has been adopted by
CEN without change. It describes procedures for deter-
mining reproducibility and repeatability from inter-
laboratory tests. It gives repeatability values for tests car-
ried out to different BS EN 20140 parts but does not
give guidance on how fo measure repeatability within an
individual laboratory.

The round-robin inter-laboratory comparison project
described later in this paper will provide valvable data
for the next revision of this standard.

BS 2750 : Part 3: Laboratory measurement of airborne
sound insulation of building elements

(status: will be published as BS EN 20140-3)

This standard contains many technical advances. The
reproducibility of measurements of sound reduction
index between loboratories is notoriously poor, partly
owing to their differing shapes and sizes but also
because of inadequate attention to sound field
generalion.

Accordingly, in order o reduce this latter problem,
the standard requires that at least two loudspeaker
source positions must be used. These can be in the same
source room or clternatively, one {or more} in each room
so that the specimen can be tested in both directions.
There is a very time-consuming procedure for deter-
mining the opfimum loudspeaker positions — the objec-
tive being to find a small number of loudspedker posi-
tions that lead to the same SRl as a large number of
positions. Aliernatively moving speakers may be used.

The position of a test specimen within the fest aper-
ture must be such that the niche depths are in the ratio
2:1, as this has been found to improve repeatability.

The flanking limit of the laboratory for the type of
construction being tested must be stated in the report.

Other changes include: Guidance is given for low fre-
quency measurements {50-80 Hz), although the man-
dotory minimum frequency remains at 100 Hz. The
reverberation fime must be measured over at least a 20
dB range. Measurements on glazing must be made after
it has remained at 20°C for 24 hours.

Temperature and relative humidity during the test
must be measured and reported.

A suggested layout (single side of A4) is given for a
certiicate which can be used for presentation of the
results in a uniform way.

Graphs in the main report and optional certificate are
to be drawn at a specified scdle to facilitate comparison
of results from different laboratories.
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BS 2750 : Part 4: Field measurements of airborne
sound insulation between rooms

{status: draft)

The main changes are as follows: Two loudspeaker posi-
tions are required {with the larger room being used as
the source room). Care must be taken to avoid measuring
in the near field of the loudspeaker. Reverberation time
must be measured over at least a 20 dB range.

There is an option to use third or octave band meas-
vrements. Guidance is given for low frequency measure-
ments {50-80 Hz), although the mandatory minimum
frequency remains at 100 Hz.

The suggested layout {single side of A4} is given for a
certificate which can be used for presentation of the
results in a uniform way.

BS 2750 : Part 5: Field measurements of airborne
sound insulation of fagade elements and fogades
(status: draft)

This standard gives alternative loudspeaker test methods
and a road traffic noise method for use when the flow
meels certain condifions. A normative {ie mandatory)
annex gives test methods based on aircraft and rail
noise. :

An informative annex contains details of a sound
infensity technique for measuring fagade insulation.

Other changes include: Reverberation time must be
measured over at least a 20 dB range. There is an option
to use third or octave band measurements. A suggested
layout (single side of A4) is given for a certificate which
can be used for presentation of the results in a uniform
way.

BS 2750 : Part 6: Laboratory measurements of impact
sound insulation of floors

(status: draft)

The main changes are as follows: Reverberalion time
must be measured over at least a 20 dB range. The per-
formance of the tapping machine must be checked fully.

Guidance is given for low frequency measurements
(50-80 Hz), although the mandatory minimum frequency
remains at 100 Hz. Temperature and relative humidity
during the test should be recorded and reported. The sug-
gested layout (single side of A4) is given for a certificate
which can be used for presentation of the results in a uni-
form way.

BS 2750 : Part 7: Field measurements of impact sound
insulation of floors

(status: draft)

The main changes are as follows: The reverberation time
must be measured over at least a 20 dB range. The per-
formance of the tapping machine must be checked fully.

Guidance is given for low frequency measurements
{50-80 Hz), although the mandatory minimum frequency
remains at 100 Hz. The suggested layout [single side of
Ad) is given for a cerfificate which can be used for pres-
entation of the results in @ uniform way.

BS 2750: Part 8: Laboratory measurement of the reduc-
tion of transmitted impact noise by floor coverings on a
standard floor

{status: prEN 20140-8)

The main changes are as follows: Guidance is given for

low frequency measurements {50-80 Hz), although the
mandatory minimum frequency remains at 100 Hz.
Reverberation time must be measured over at least a 20
dB range.

The performance of the tapping machine must be
checked fully. Temperature and relative humidity must be
recorded during the test and be reported. The suggested
layout (single side of Ad) is given for a cerfificate which
can be used for presentation of the results in a uniform
way.

BS 2750 : Part 9: Laboratory Measurement of room-to-
room airborne sound insulation of a suspended ceiling
with a plenum above it

{status: published as: BS EN 20140-9:1994}

BS EN 20140-9:1994 has been published with no
changes from BS 2750: Part 9.

BS 3438 : Acoustics. Measurement of sound absorption
in a reverberation room

{status: published as: BS EN 20354:1993)

Amendment 1: Annex D ~ Test specimen mounting for
sound absorption tests. This has just completed the penul-
fimate stage of voting. It deals with mounting a wide
range of materials.

BS 5821 : Parts 1 & 3: Methods for rafing the sound
insulation in buildings and of building elements ~ Part
1: Airborne sound insulation

(status: prEN 20717-1)

This standard, which combines Part 1 {rating the sound
insulation in buildings and of interior building elements)
and Part 3 [rating the sound insulation of fagcades), has
found a novel way of reconciling the rafing requirements
of various couniries in the European Union. The main
methods in use are either based on the curve shifting
method used in the UK as BS 5821, or the dB{A)} level dif-
ference method.

The starting point for the new method is calculation of
the weighted sound reduction index R, {or weighted stan-
dardized level difference D, ) in the familiar way. Next,
two adaplation terms (C and C,Jare calculated and
appended such that the single number rating is written
as: R, [C; C,).

The adaptation term C is the difference between R,
and a rating calculated from the difference between the
A-weighted source and receiving room levels — assuming
a pink noise source. The second term C, is similar to C
but a standard traffic noise specirum is assumed for the
source level.

The standard has been extended to allow measure-
ments made in octave bands to be rated.

BS 5821 : Part 2 : Rating of sound insulation in build-
ings and of building elements - Part 2: Impact sound
insulation

(status: prEN 20717-2)

This standard provides the single number ratings required
from BS 2750 Parts 6, 7 and 8.

The reference curve method of BS 5821: Part 2 has
been retained, and extended to allow measurements
made in octave bands to be rated.

The spectrum adaptation rating terms {which are com-
pulsory E)r airborne sound insulation) only appear in an
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informative annex ~ and then only as the 'C' term (from
the A-weighted calculation).

The adaptation term is an altempt to make the ratings
correlate better with subjective judgements. It has not
been made mandatory because there is insufficient expe-
rience of using the method, and it has been included in
the standard to stimulate its use and to encourage users
to provide feedback.

A method for rating the incremental improvement in
impact sound insulation provided by floor coverings is
also described.

BS 6864 : Laboratory fests on noise emission from
appliances and equipment intended for use in water
supply installations
{status: prEN 3822 Parts 1-4)
The UK rejected the original ISO versions of these stan-
dards because they did not reflect UK practice. The new
'European versions have been greatly amended and now
meet the UK's needs.
ISO 3382 : Reverberation times in auditoria
{status: draft 1ISO/DIS 3382)
This is entitled '"Measurement of the reverberation time of
rooms with reference to other acoustical parameters’ and
includes the integrated impulse method, together with an
Informative Annex dedling with sound strength, early
decay time, and the balance between early and late
arriving energy.

New Standards for Test Methods

Survey test method standard

(status: draft)

This standard will describe simplified but less accurate

test methods for measuring:

i) airborne and impact sound insulation

i) facade sound insulation

i)  noise from equipment such as heating and ventila-
tion systems, water services, lifis, rubbish chutes,
boilers, and power operated doors.

It is currently at the dralting stage.

Laboratory measurement of airborne sound insulation

of small building elements

BS EN 20140-10:1992

BS EN 20140-10 was published in 1992. This Part of BS

EN 20140 gives a laboratory method for meosuring the

sound insulation of building elements having an area of

less than 1m2 by building them into a filler wall. Exam-

ples include cable ducts and ventilators.

Laboratory measurements of the reduction of trans-

mitted impact noise by floor coverings on a standard

timber floor

Draft 1SO 140-11

This standard is needed because floor coverings perform

differently on fimber and concrete floors and currently

only concrete floors are catered for {in Part 8).

Laboratory measurement between contiguous rooms of

the flanking transmission of airborne and impact noise

(by an access floor)

Draft EN 20140-12

This standard is needed for assessing the performance of

access floors as used in computer installations.
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Sound Absorbers for use in Buildings — Rating of Sound
Absorpfion

Draft ISO 11654

This new standard tackles the problem of giving a single
number rating to sound absorpfion measurements {to BS
EN 20354, formerly BS 3638) obtained on general pur-
pose absorbers {eg mineral wool}. We have previously
used the American noise reduction coefficient which is an
average of the coefficients measured ot three frequencies
but which takes no other account of the frequency
characteristics.

This new standard introduces a reference curve which
is shified to fit the measured data and defines the
weighted sound absorption coefficient, together with
shape indicators for use when the spectrum shape devi-
ates markedly from the reference curve.

Determination of sound absorption coefficient and impe-
dance or admittance by the impedance tube method
Draft 15O 10 534

This new I1SO standard describes the method of deter-
mining the sound absorption coefficient, reflection factor
and the surface impedance or admittance of materials
and objects.

As the standard requires a custom built apparatus to
be used, UK practitioners may prefer to continue to use
the B & K standing wave apparatus and test o the ASTM
C 384 method which dllows the same parameters to be
measured.

Methods for the determination of dynamic stiffness

BS EN 29052-1:1992

This part deals with materials used under fioating floors in
dwellings, ie continuous layer materials such as mineral
wool mats subject to a lodding range of 0.4 kPa to 4 kPa.
Materials for acoustical applications - determination of
airflow resistance

BS EN 29053:1993

This describes two methods of determining the airflow
resistance of porous maferials {such as mineral wool}
which are used for acoustic applications. One methed
uses a steady airflow and the other method uses an oscil-
lating airflow. When measuring the dynamic stiffness of
some materials it is necessary to know the value of air-
flow resistance as measured according to this standard.

Prediction Standards

Estimation of acoustic performance of buildings from the

performance of products

(Status: draft)

There will be a suite of standards covering the following

topics (the first two are out for the first stage of

consultation):

¢ Airborne sound insulation between rooms

¢ Impact sound insulation between rooms

e Airborne sound insulation for outdoor noise

* Reduction of transmission from indoor noise to the
outside

» Sound levels in rooms due to technical equipment
and installations

* Reverberation time in rooms and other enclosed
spaces in buildings.
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These standards are necessarily complex, and their value
to the acoustics community will depend on their accuracy
— which has yet to be fully evaluated. It may be argued
that these methods have not yet been sufficiently val-
idated to warrant standardisation.

European Round Robin

A round-robin comparison of sound insulation measure-
ments in laboratories throughout Europe has been
accepted for EU funding, under the control of Professor
Pompoli of Ferrara University in ltaly. There are 24 par-
ticipants including BRE and the British laboratories that
have NAMAS accreditation for BS 2750: Port 3 fests.
Two Polish laboratories will also take part but ot their
own expense.

The cim is fo measure, according to the new test stan-
dard, the laboratory airborne sound insulation of two
specimens; a twin leaf wall and a single leaf wall. The
results will be rated according to the new standard and
will provide valuable information on the effectiveness of
the improved standards. The test materials (plasterboard)
will be sourced from one production run and an inspector
will visit each laboratory fo ensure full compliance with
the new standards.

SU“‘IITIGI?I

There has clearly been a tremendous amount of work by
European acousticians to improve the accuracy of exist-
ing test standards and also to cover topics such as pre-
diction of sound insulation. One criticism, however, might

COLMAN

TEST

A COUSTIIC

t A8 O RATORY

.&ﬁﬁx}x&? - -
Available to carry out Independent Acoustic
Testing to the following standards :-

[ L P Y F o T e o

B.S. 4196: Part 1: 1991 SO 3741
B.S. 3638: 1987 1SO 354
B.S. 2750: Part 3: 1980 1SO 140/3

Forfurther.information contactT

Mr. 1. Stones B5c. M5c., Laboratory Manager,
Senior Colman, Hibernia Way, Barton Dock Road,
Stretfard, Manchester M32 OXL

be that insufficient account has been taken of the cost to
industry of these more labour intensive test methods — but
this must be set against the benefit of achieving more con-
sistent results from laboratories across Europe. This will
ensure that manufacturers of acoustic products can com-
pete on equal terms and results obtained from accredited
laboratories should be accepted in other Member States.
In situations where the rigour of the new engineering
methods is not warronted the survey methods will enable
results of reasonable reliability to be obtained at lower
cost.

There have useful developments of the single number
rating methods — especially for sound absorption — but
perhaps the most far reaching advances are being made
with the proposed prediction standards.

Note: The views expressed here are those of the authors
and not necessarily those of BS! or the organisations they
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JOVIAN ACOUSTICS

Michael D Collins, W A Kuperman, B Edward McDonald &

William L Siegmann

Introduction

Comet Shoemaker-levy 9 was discovered in March
1993 [1). Shortly thereafter [2], it was announced that
this string of kilometer-sized fragments would collide with
Jupiter in July 1994, and scientists throughout the world
scurried to make predictions and to prepare for observ-
ing the impacts. Among the modelling problems that
were of interest to planetary scientists are several types of
wave propagation, including large-scale waves [3], seis-
mic waves [4], and gravity waves [5]. We chose to inves-
tigate acoustic waves [6] because the largest fragments
were expected to explode in the Jovian sound channel, a
layer spanning the upper troposphere and lower strato-
sphere that is analogous to the sound channel in the
Earth's oceans [7] and guides acoustic waves to great
distances.

We were in an ideal position to model Jovian acous-
tics because our interests during the previous few years
had been in global ocean acoustics [8]. We had recently
developed a three-dimensional acoustic model [9] that is
practical for solving global-scale problems [10]. We
incorporated the effects of fluid flow into this model [11]
to account for the Jovian zonal winds [12], which blow
east or west depending on the latitude and correspond
roughly to the familiar cloud belts. As Figure 1 indicates,
the zonal winds reverse directions several times between
the poles. This spatial variability of the wind velocity
causes horizontal refraction because the effective sound
speed is modified by the component of wind velocity in
the direction of propagation.

The acoustic model predicts that wind-induced refrac-
tion leads to the formation of intense horizontal caustics
about 10 hours after impact. The energy in the caustics is
enhanced by an order of magnitude. Raw data from the
Hubble Space Telescope contains evidence of both
acoustic [11] and gravity waves [13] near the impacts
sites (prior to the formation of the caustics). Our model
indicates favorable locations and fimes to search for evi-
dence of caustics in the data, which are presently being
analyzed by several teams of scientists. Our results also
apply to gravity waves, which exhibit similar horizontal
caustics. If either type of wave is detected far from the
impact sites, it should exhibit distortions due to wind-
induced refraction. This information might reveal some-
thing about the depth dependence of the zonal winds,
which are presently known only at the cloud tops.

Prediction

The adiabatic mode solution [14] is based on the normal
modes of the depth separated wave equation. The
assumption that energy does not couple between modes

Acoustics Bulletin May / June 1995

90

=
2 g
a0 e
Q
)
= "--...‘__‘
5}
o] 0
= /g-.
+=
)
= -30-

| =
L

-0 f T
—100 0 100 200

Wind Speed (m/s)
Fig. 1. Wind s as a function of latitude obtained
from Voyager data. The dashed curve corresponds to
the data from [12]. The solid curve was obtained by
extrapolafing the data to the poles and smoothing the
cusps introduced in the extrapolation process.

leads to a set of two-dimensional wave equations in the
horizontal coordinates [15). This assumption is valid
when the acoustic properties of the medium vary grad-
vally with the horizontal coordinates. With the reduction
in dimension, it becomes practical to solve large-scale
problems. We solve the horizontal wave equations with
the parabolic equation method [16], which is efficient for
handling horizontal ~variations in the acoustic
parameters.

Since ocean currents are very slow relative to the
speed of sound, the effect of fluid flow is neglected in the
adiabatic mode parabolic equation solution that was
developed for ocean acoustics. However, because the
effect of fluid flow is important for Jovian acoustics, it was
necessary to modify this technique. The horizontal group
speed for energy trapped in the Jovian sound channel is
approximately 900 m/s. The peak winds near the impact
latitude of 44° S are approximately 40 m/s. Although
the Mach number is small, it is well known that small
amounts of refraction can have profound effects. For
example, weak refraction in the ocean sound channel is
sufficient to duct acoustic energy for thousands of kilom-
eters [8]. The smallness of the Mach number is an advan-
tage in that we were able to incorporate the effect of fluid
flow into the horizontal wave equation as a perturbation
correction [11].

We illustrate acoustic propagation in the Jovian
sound channel at 0.02 Hz. Appearing in Figure 2 are the
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first nine modes and the vertical dependence of the sound
speed, which was obtained from Voyager data [17]. The
modes are centered about the axis of the sound channel
and occupy between 50 and 400 km in the vertical.
Shown in Figure 3 is the adiabatic mode solution for the
fifth mode, which has a phase speed of 1009 m/s and a
group speed of 908.5 m/s. The cells between wind rever-
sals act as horizontal waveguides. When acoustic energy
passes through a wind cell in the upwind direction, it is
refracted toward the center of the cell and gets pinched
together to form a caustic as Figure 4 indicates. For a

Sound Speed {m/s)
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Fig. 2. The first nine modes in the Jovian sound channel
at 0.02 Hz. The solid curves correspond to the mode
functions. The dashed curve corresponds to a sound
speed profile obtained from Voyager data [17].
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source near the equator, the wind cells can trap acoustic
energy and duct it around the planet.

The cells near the impact site do not trap energy
because they deviate too far from the geodesics that the
acoustic energy would follow in the absence of refrac-
tion. However, acoustic energy is pinched into strong
caustics, which radiate toward the east and west from the
impact site and remain well defined all the way around
Jupiter. The energy in these caustics is enhanced by an
order of magnitude. We have integrated travel times
along horizontal ray paths o determine that the caustics
are well formed about 10 hours after impact. Taking into
account the locations of the impacts (just over the western
limb of Jupiter) and the Jovian diurnal period (just under
10 hours), we would expect 13 hours to be a favorable
time to look for evidence of the caustics.

Observation

Images from the Hubble Space Telescope show evidence
of waves propagating from the impact sites of several of
the fragments [13]. The images in Figure 5 show evi-
dence of acoustic and gravity wave fronts propagating
away from the impact site of fragment G. The gravity
wave front is prominent in both the green and near
infrared images. Identifying acoustic waves is com-

10

Fig. 3. Transmission loss at 0.02 Hz for a source that
excites the fifth mode and is located at 44° S. This view is
as Jupiter would appear through a telescope that could
see acoustic energy: (top) the caustics that form toward
the east: (bolom) the caustics that form toward the west.
The dynamic range is 20 dB, with black corresponding to
the highest intensities and white correspondii):g to the
lowest infensifies.

Fig. 4. Explanation of wind-induced refraction. The
dashed lines correspond to the zonal winds, with the
arrow heads indicating the wind direction. The plane
wave fronts that are initially oriented vertically are bent
toward the upstream region by refraction. The cells
between wind reversals therefore act as horizontal acous-
tic waveguides.
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Fig. 5. Hubble Space Telescope images that were taken 1 hour and 45 minutes after the impact of fragment G of Comet
Shoemaker-Levy 9, which occurred on 18 July 1994 at 3:28 am EDT. The image to the left was taken in green light. The
image to the right was taken in the near infrared. The spot in the center of the images is the impact site. The large oblong
feature to the lower right of the impact site is the debris of the collapsed fireball. The small circular feature (which looks like

an ellipse due to the viewing geometry) that appears in bo
CUIC"'
spot fo the left of

images is approximately 7500 km in diameter. The large cir-
ture that appears amidst the fireball debris in the infrared image is approximately 12000 km in diameter. The small
Iﬁe small circular feature was created by the impact of fragment D on 17 July 1994 at 7:45 am EDT.

[Courtesy of the Hubble Space Telescope Comet Team and NASA]

plicated by the fact that their horizontal group speed
places them amidst the debris of the collapsed fireball at
the time the images were obtained. This coincidence of
features can be resolved by taking into account the asym-
metry of the fireball debris.

The comet fragments entered the atmosphere at
approximately a 45° angle. After a fragment explodes,
the fireball rises back through the path of entry [18]. As @
result, a debris field is formed off to the side of the impact
site affer the fireball collapses. The debris of the collapsed
fireball appears to the lower right of the impact site in the
images appearing in Figure 5. The infrared image con-
tains a large circular feature amidst the fireball debris. It
is unlikely that this symmetric feature is part of the asym-
metric debris field [19]. This feature also appears to move
outward in images that were obtained at later times [20].
The fact that this feature is prominent in the infrared
image and absent in the green image also suggests that it
is not part of the fireball debris.

The radius of the large circular feature is 6000 km,
which coincides with the propagation distance of the sim-
ulated wavefronts appearing in Figure 6. These wave-
fronts were obtained by integrating travel time along ray
paths for a source located just above the ammonium
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hydrosulfide clouds, where the largest fragments are
believed to have exploded. Since the wavefronts are
strongly refracted into the sound channel from below, it
is not surprising that no evidence of seismic waves (which
penetrate thousands of kilometers below the sound chan-
nel) has been reported. The large circular feature
appears fo span only part of a circle. This could be due
to either a limb effect in the imaging or the directionality
of the source, which was an obliquely oriented flattened
disk rather than a point source. The small circular feature
also appears to be directional.

Conclusion

The acoustic model predicts that horizontal refraction
associated with wind shear leads to the formation of
caustics fo the east and west of the impact sites. The
energy in the caustics is enhanced by an order of mag-
nitude. The caustics are well formed about 10 hours after
the impacts. Images from the Hubble Space Telescope
contain evidence of both acoustic and gravity waves
near the impact sites. If waves are observed far from the
impact sites, they might provide information regarding
the depth dependence of the zonal winds and other
acoustic properties. Our predictions, which apply to both

on
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PLANNING AND NOISE: NOISE FROM INDUSTRIAL
AND COMMERCIAL DEVELOPMENT

Steve Goswell MIOA

Introduction

The impact of noise from industrial and commercial
development is on imporiant consideration in deler-
mining planning applications. At the planning stage there
is a unique opportunity to control noise by the design,
layout and construction of new buildings and by proper
acoustic treatment of machinery.

Failure to control noise at this stage can lead to
expensive alterations ot a later date and long term fric-
tion between the occupiers of industrial and commercial
sites and local residents.

The fact that premises have been granted planning
consent and are complying with any conditions attached
does not prevent subsequent legal action for nuisance by
either the local authority or local residents.

Noise control must be considered both for new indus-
trial and commercial development, and for new res-
idential development proposed near fo existing industrial
and commercial sites,

An arficle in the previous issue of Acoustics Bulletin
[1] reviewed the Government's policy advice document
on planning and noise 'Planning Policy Guidance 24'.
However, this gives surprisingly litle advice on dealing
with noise from industrial or commercial developments
even though it is probably the most complicated and con-
tentious area dealt with by the local planning autherities
and their EHO advisers. The earlier article promised that
further consideration would be given to this topic and this
now follows.

Planning Controls

Earlier advice on this subject {DOE cireular 10/73 now
replaced by PPG 24) warned local authorities against
increasing ambient noise levels and advised that for new
industrial and commercial development near to existing
sensitive development the applicant should be required to
provide details of predicted noise levels from the new
development.

These requirements are missing from PPG 24 which
merely refers to the guidance in British Standard 4142,
namely, 'o difference of 5 dB or higher indicates that
complaints are likely. A difference of 5 dB is of marginal
significance.'

The difference stated is between background noise
levels, normally measured as Lago7 and noise from the
industrial source measured as Ly, 7 corrected by adding
a rating of 5 dB if the noise source has clearly dis-
tinguishable tonal or impulsive characteristics.

The foreword to British Standard 4142 warns that
'Although, in general, there will be a relationship
between the incidence of complaints and the level of gen-
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eral community annoyance, quanlative assessment of the

. latter is beyond the scope of this standard as is the

assessment of nuisance.'

The local Planning Authority has an opportunity at the
time of granting any planning consent to conirol noise by
including appropriate planning conditions in the consent,
or by requiring that the developer enters into a Planning
Obligation made under Section 106 of the Town and
Country Planning Act 1990. The obligaton may be
administrative or it may involve the funding of works out-
side the application site, eg the provision of acoustfic
treatment to nearby buildings.

The enforcement of planning conditions involves slow
and cumbersome procedures. Pendlties for failing to
comply with 'Planning Obligations' can be rapid and
punitive.

PPG 24 gives examples of planning conditions which
are similar fo those contained in the earlier DOE advice
circulars 10/73 and 1/85. These include conditions to
minimize the effect of noise on new sensifive develop-
ment eg by barriers or sound insulation to the new build-
ings. For new industrial and commercial sites example
conditions include administrative confrols, restrictions on
operating hours, the provision of sound insulation to the
new buildings or specified plant and the conirol of noise
emitted from the site by noise limiting conditions.

Noise Limiting Conditions

These are often called boundary noise level conditions.
However, because the boundary may often be an unsuit-
able measuring point, the term Noise Limiting Condifion
{NLC) is more appropriate.

Basically, the setting of noise limits by planning condi-
tions involves sefting a level not fo be exceeded by noise
generated by activities on the specific premises involved.
The measuring point must be accessible to ol parties
concerned.

It is fair to say that problems arose in the early days
after Circular 10/73 when Llocal Authorities were
inclined to set maximum permitied levels too low. PPG 24
urges caution in the use of noise limiting conditions.
Annex 5 of PPG 24 goes into some detail on the spec-
ify:‘ng of noise limits ond suggests that {imits should be
either:
fa} an absolute limit based on the average level of noise
that should not be exceeded in a specified time period;
or
{b) a relative limit based on the permitted increase in
noise level with respect of background.'

In practice most Local Authorities favour option {a).

The guidance states that it may be approprite to set

different levels for day, evening and night periods. it
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gzes on to advise that: 'A noise limit which is too close to
ckground may be difficult to monitor...This may be
particularly important at quiet sites where the L, may
be 10 dB or more above the L, 4, — even when the noise
source is not operating.'

Alternatives to conditions controlling noise limits
include conditions specifying the activity that may take
place, any restrictions necessary on the hours of opera-
tion, and details of the construction, acoustic treatment
and layout of the development.

The strong argument in favour of using noise limifing
conditions is fo be found in the notes to Annex 4 of PPG
24 which state: 'But control of activity, construction and
layout may prove less effective than noise fimits in con-
trolling noise resulting from Ruture changes within the
development. In practice, therefore, a combination of
both types of condition may be advantageous.'

This is a key point. NLCs will apply to control future
activities and changes on the site.

There is litle doubt that, used intelligently, noise lim-
iting conditions represent powerful long term controls to
prevent noise problems from new indusirial and com-
mercial development. In effect, by applying o condifion
of this sort the Local Authority will have created a mini
Noise Abatement Zone (NAZ) without all the complex
administrative and resource intensive problems asso-
ciated with NAZs [2].

From the Local Authority's point of view it is important
that where a NLC is likely to be applied to a planning
consent there is early consultation with the developer. The
implications of the noise levels proposed should be
explained to the developer together with, either guidance
from EHO staff as to what will be necessary in order to
meet the required levels, or a recommendation that the
developer himself obtains independent acoustic advice to
satisfy himself that the proposed levels can be achieved. It
is important that both the local Planning Authority and
the developer are satisfied that the proposed levels are
both achievable and reasonable before NLCs are
included in any planning consent.

The main concerns voiced by developers when faced
with NLC conditions are that: (a) they will be in default
whenever there is a transient noise event from the site:
and (b} the premises will be subject to long term noise
monitoring from the Local Authority.

PPG 24 touches on these two points with the com-
ments: 'There may also be the administrative difficully of
dealing with the occasional transient high noise levels
from the site’ and, in respect of monitoring states, ‘A dis-
advantage of this type of condition is that to ensure com-
pliance, noise emissions must be monitored.'

In practice Local Authorities are unlikely to be con-
cernecr about occasional transient noise events and there
is no legal obligation for a local Planning Authority to
monitor noise levels once consent is granted.

An attempt to cover these two specific poinls was
included in South Cambridgeshire District Council's Local
Plan (approved by the Depariment of the Environment in
1990) which states: 'Where the levels set in a noise lim-
iting condition in any planning consent are exceeded
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enforcement action will not normally be taken by the
Council unless complaints arise from local residents. Fur-
thermore, the levels will not normally, unless specifically
stated in the condition, apply to vehicle movements or fo
transient or occasional events lasting for less than thirty
minutes in any day. For example, from noise arising from
material handling or deliveries during normal daytime
working hours. The levels are intended to apply to plant
or aclivities, including impact noise activities, forming an
inherent part of the business or recreational aciivities.’

In practice many Local Authorities only monitor NLCs
when development first commences and are unlikely to
check noise levels again unless complaints arise. How-
ever, it is imporfant that local authority environmental
health departments keep a detailed record of all premises
on which NLCs have been opplied so these can be
referred to if complaints are received.

Noise Indices for Noise Limits
The example NLC given in PPG 24 is given as a one hour
Laeq- The guidance has a section on specifying noise lim-
its which comments that 'L, ; has emerged as the best
general purpose index for enwronmenfal noise' and that
fo describe background noise Lyg,r is appropriate.’ I
also recognises that 'at quiet sites the Ly, ¢ may be 10 dB
or more above the Lo, — even when the noise source is
not operating.'

It is the author's experience that there are practical
difficulties in using Ly, in quiet areas and that these dif-

~ ficulfies become greater the longer the time period T

used. In such areas Ly, tends to be dominated by trans-
port noise (road, rail and air) and it is difficult to separate
these elements when measuring multiple noise sources
using Ly,,. Shorter fime period Ly, levels are easier to
measure in quieter periods of background noise.

When a shorter time period L, is used this will obvi-
ously have the effect of being a more severe control of the
noise source, ie a one minute L, will effectively restrict
the use of any machinery that exceeds the dB level spec-
ified, whereas a one hour L,,, may allow the same
machinery to be used for limited periods.

Indices used in NLCs may need to vary depending on
the individual noise source concerned. However, it is the
author’s view that a short time period L,,. (eg either one
minute or a few minutes) may prove best for general use.
Where predominantly fonal characteristics are unavoid-
able levels lower than the existing Ly may need to be
set. Similorly where impulsive characteristics are antic-
ipated a maximum noise level may also need to be
specified.

Some local authorities set NLC levels as 'corrected'
noise levels referring to British Standard 4142. This pro-
vides for an automatic adjustment of minus 5 dB{A) ir the
noise source contains clear tonal or impulsive
characteristics.

Serhn? Noise Limiting Levels

When planning consent is sought for new industrial or
commercual development it is frequently subject to objec-
tions from local residents. One of the grounds of objec-
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tions will normally be noise.

If the proposed development will generate noise levels
which are clearly audible to local residents in their gar-
dens, or inside their bedrooms at night then they are jus-
ftified in using noise as grounds for objection. If, how-
ever, noise Eom the proposed development is barely
audible in nearby gardens or in bedrooms at night with
windows open and is free from any predominantly tonal
or impulsive characteristics, then objections on the
grounds of noise may be discounted by the local Plan-
ning authority.

The term ‘barely audible’ is subjective. However, it is
the duthor's experience that in a quiet rural area where
new noise sources are inkoduced with a short time
period L, (measured 3.5 metres from facades of dwell-
ings) equal to only 2 or 3 dB{A) above the exisfing back-
ground Ly, and the new noise is free from any pre-
dominantly tonal or impulsive characteristics, then it is
likely to be perceived as 'barely audible’ by local res-
idents and not likely to generate complaints.

Daytime L,o, readings should be representative of a
typical quiet period of the day.

Where background Lyg, values -are 47 dB{A) or
higher then a local authority may be justified in arguing
that the new noise source, measured near fo existing
dwellings as a short fime period
Lpeq should be kept below existing
Laop levels in order to minimize
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partially open window will be 10-15 dB{A). Accordingly
it is the author's view that NLCs permitting external levels
of up to 40 dB[A) as a short time period Ly (free from
any distinctive tonal or impulsive characteristics) are
unlikely to result in complaints even when background
levels are very low.

Increasing Ambient Noise Levels

Circular 10/73 advised local planning authorities to use
their powers fo avoid increases in ambient noise levels
near fo residential development. This was an idealistic
approach but not a very practicable one. To prevent any
increase in ambient noise levels would mean that any
new noise source should be 10 dB{A} lower than existing
Lygp levels. In quiet areas this would involve sefting NLCs
as low as 20 dB{A} at night and in the low thirties during
the day. '

The advice to avoid increasing ambient noise levels is
now absent from PPG 24 (which replaces circular 10/
73). The author's views on sefting NLCs detailed in this
paper do involve an increase in ambient noise levels.
However, the suggested basis for setting daytime noise
levels is based on L,g, readings taken during the quieter
parts of the day. For noisier daytime periods the sug-
gested NLC noise levels may be equal to or lower than

any further increase in ambient
noise levels.

The above levels relate to a
point 3.5 metres from nearest
dwellings, 1.2 metres above
ground level. However, the meas-
uring points for NLCs should be
accessible to all parties (or at least
to the developer concerned and to
the local authority) and so would
not normally be located in the gar-
dens of dwellings.

Where the new noise source is
likely to affect upper floor living
rooms, or bedrooms at night, and
noise at these levels is expected to
be significantly higher than at the
1.2 mefre level, an dlternative
measuring point may be more
appropriate.

Where night-time activities are
permitted it will be necessary to
set lower noise levels than those
set during the day because back-
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the background Lyg, levels.

In addition, particularly where the new noise source is
intermittent in operafion, there may be no significant
increase in hourly L, levels in quiet locations when
exisfing Ly, levels are often substantially higher than the
Luoor

Where two or more new activities are proposed care
does need to be taken fo ensure that the combination of
noise sources does not result in increases to the existing
Lago of more than 3 dB{A) and in these circumstances the
local authority may be justified in sefting lower noise
limits.

In practice the measuring point may be set at an
agreed point between the boundary of the industrial or
commercial premises concerned and the nearest dwell-
ings, and will be higher than the levels to be achieved
3.5 melres from the dwellings concerned calculated to
allow for attenuation for distance. The point of measure-
ment of the NLC should be shown on a plan and the
height of the measurement point specified. Noise levels
specified in the NLC should be in suitable weather condi-
fions {wind less than 5 m/s average, temperalures above
3°C in dry conditions).

New Residential Developments Near to
Existing Industrial and Commercial
Sites

The fact that a noise source was present before new res-
idential development does not prevent individuals or
local authorities from taking action for noise nuisance.

it is more difficult to control the impact of noise from
existing activities on new residential development than it
is in the reverse condition.

Planning conditions may be used to require barriers
or the spatial separation of dwellings from the noise
source. They may also be used fo control the layout,
design and construction of the residential site so that as
far as possible living rooms, bedrooms, gardens and bal-
conies are shielded from the noise source. The construc-
fion of dwellings, particularly windows and ventilation
systems, may also be controlled by planning conditions.

An important option for reducing noise at its source is
the use of the 'Planning Obligation' system. This has
been used successfully to require the developer of res-
idential sites to fund acoustic works at the noise source.

Naturally this has to be done with the complete
agreement of the owner of the industrial or commercial
operation. However, if it involves carrying out works
designed to minimize noise problems in the future, with-
out cost to the owner of the noise source, there are obvi-
ous benefits.

As far as the developer is concerned the costs
involved may be minor in comparison to other site devel-
opment costs, and the resulting reduction in noise levels
may enhance the value of his development.

As a last resort the local authority may consider or
threaten declaring a NAZ on the existing industrial site
although the popularity of this method of control is now
in decline.

Vehicle Noise
For certain types of development, vehicles both on site

and on approach roads, may be an important noise
source. Supermarkets, motorway service stations, freight
and conltainer depots, transport yards and certain public
entertainment venues may all present vehicle noise prob-
lems. These may relate to increased froffic on access
roads and/or on site vehicle problems. Individual sites
may present special problems, eg the early morning
warm up noise problems associated with heavy diesel
vehicles, fork-lift truck movements, reversing alarm sys-
tems, vehicle refrigeration equipment efc.

For certain commercial developments such as fast
food outlets, discos and public houses, noise may pose
particular difficulties. Activities on these sites may peak in
the evening ond late at night and noise problems may
arise from customers leaving these premises.

Control of vehicle noise often presents difficult prob-
lems which may be reduced by appropriate conditions or
by planning obligations, eg Ey restricting areas where
certain activities may take place, by screens or barriers or
by restricting hours of operation and access roads fo the
site. However, for certain developments it may be very
difficult indeed to effectively control vehicle noise which
may present an ongoing source of noise if planning con-
sent is granted.

Conclusion

Where noise is recognised as an important factor at the
planning stage the developer is invariably eager to meet
all reasonable requirements in order fo get planning
consent.

Technical or administrative solutions to reduce noise
levels will be available in nearly every case. It is essenfial
that these are identified and controlled ot the planning
stage.

The local planning authority and their advisors will be
seeking not only to prevent noise nuisance from the devel-
opment but, idedlly, to achieve a situation where com-
plaints are unlikely to arise relating fo noise from {or to}
the proposed development.
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Corrections

In the March/April 1995 issue of the Bulletin the photo-
graphs of Abigail Stinson and Bernadelte McKell on page
57 were unintentionally interchanged.

The name of Cirrus Research ple was accidentally
omitted from the list of Key Sponsors in the same issue.

Apologies to all concerned.
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CALL FOR PAPERS

1995 Autumn Conference
Institute 21st Anniversary Event

STANDARDS, CRITERIA,
MEASUREMENTS, DESIGN
IN ACOUSTICS

Windermere Hydro Hotel
26 - 29 October 1995

The 1995 Autumn Conference offers an opportunity for {OA members to present and hear general
presentations from across the wide interest range of the Institute. The conference seeks the involvement of
all members and specialist groups to this 21st year celebration of the Institute.

Offers of contributed papers are welcome on any topic as a means of encouraging interaction between our
specialist groups. Reviews of progress over the last 21 years and papers which present the latest findings are
particularly welcome. Also, to establish a conference theme, papers dealing with standards, criteria and
measurement techniques used in the general and specialist areas of acoustics are sought.

Suggestions of conference topic areas made to date include:

+ Measurement of noise impact on persons/amenities/animals

« Hearing conservation and noise control in industry

« Measurement of impact and airborne sound insulation

+ Use of intensity techniques to measure absorption

« Measurement of flanking sound transmission in buildings

» Design of buildings to meet Building Regulations.

- Design of barriers and measurement of insertion loss

» New criteria, PPG24, the new B54142 , the revised BS8233

« Noise and sleep disturbance

- Measurement uncertainties and their relevance to practical situations
+ Measurement and assessment of vibration effects on humans

« Accuracy of measurements/calibrations/verifications, standards

Workshops will be aranged to allow much debate on critical aspects in response to delegates’ requests and
demonstrations of measuring techniques are also planned.

Offers of contributions should be sent in the form of a short abstract by 20 July to allow the final programme
for your 21st celebration conference to be finalised. Accepted papers will be published in Volume 17 of the
Proceedings of the Institute of Acoustics (1995) for which purpose camera-ready paper will be provided.
Arrangements will be made for papers to be refereed at the author’s request; such papers must be available
before 10 August. The final date for receipt of manuscripts of non-refereed papers is 1 October.

The conference will offer the usual social and accompanying persons programmes.There will be a technical
exhibition and the inaugral meeting of the Measurement and Instrumentation Group, the latest lOA
specialist group, will take place there.
All communications concerned with the technical programme, including queries over the suitability of an
intended contribution, should be sent to the Chairman of the Programme Commiitiee:
Jeff G Charles FIOA, Bickerdike Allen Partners, 121 Salusbury Road, London NW6 6RG
tel +44 (0}171 625 4411 fax +44 (0)17 625 0250
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CALL FOR PAPERS

11th Residential Week-end Conference

REPRODUCED SOUND 11

Hydro Hotel, Windermere
16 - 19 November 1995

Sessions are planned on the following topics: others will be arranged to match contributed papers.

« Aural Enhancement of Performace Spaces
» Audio Synthesis
« in-Car Acoustics and Entertainment Systems

« Loudspeaker Development

Standards and Codes of Practice

Speech Intelligibility
« Open Session

Additional evening workshop discussion sessions are planned for these topics

Offers of contributions should be sent in the form of a short abstract to the Institute office before 4
September. Accepted papers will be published in Volume 17 of the Proceedings of the Institute of
Acoustics (1995) for which purpose camera-ready paper will be provided. Arrangements will be made for
papers to be refereed at the author’s request; such papers must be available before 24 August. The final
date for receipt of manuscripts of non-refereed papers is 15 October,

A chamber music recital will be presented by
LARES Aural Enhancement System, sponsored by Harman UK

The training course on 'Acoustics for Sound System Engineers' will be run again
There will be the usual social and accompanying persons’ programmes

A technical exhibition is being arranged

This conference is organised in collaboration with ABTT, AES, APRS, ISCE and PLASA.
Technical Programme Committee Chairman: Ken Dibble FIOA
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2-6 July 95

International Symposium on Musical

Acoustics, ISMA 95

Dourdan, France

4-6 July 95

Undersea Defence Technology Confer-
ence & Exhibition

France
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CODE OF PRACTICE ON ENVIRONMENTAL
NOISE CONTROL AT CONCERTS

Stephen Turner FIOA

Introduction

For about a quarter of a century, the phenomenon of the
open air pop concert has been a feature of our summers.
Large crowds gather at venues ranging from football sta-
dia, the grounds of country houses or simply open fields
to hear the rock musicians of the day perform. An intrin-
sic part of this ?lpe of event is the need for the sound of
the music to be loud enough to satisfy the demands of the
audience — a promoter can be severely criticised if it is
felt to be too quiet. But with such audience satisfaction
comes the consequential risk of severely disturbing those
who live or work nearby and who do not have the desire
to hear the latest pop songs in their homes.

In the mid-seventies, the Greater London Council tried
to address this issue by publishing a Code of Practice set-
ting noise limits on such events as well as controlling
other very important health and safety issues. There were
three versions of this Code issued before the abolifion of
the GLC in 1986, but even then it was recognised that,
with respect fo the noise element, there was scope for
improvement.

The Noise Council, which is the body set up following
the demise of the Noise Advisory Council by the four
main professional institutions associated with noise (the
IOA, the Chartered Institute of Environmental Health, the
Royal Environmental Health Institute of Scotland, and the
Institute of Occupational Safety and Health) set up a
working party to examine the issues and produce a
revised Code of Practice.

The development of the code took seven years during
which time there had to be close liaison with the Health
and Safety Executive during the production of their
revised guidance [1]. Also, in order for the final code to
be considered for promulgation by the Department of the
Environment under Section 71 of the Control of Pollution
Act, it was essential that a widespread consultation exer-
cise was undertaken. Adoption of a Code of Practice
under Section 71 means that it can formally be used as a
test of Best Practicable Means as described in the Act.
The consultation was carried out during summer 1993.

A full description of the development of the code up
until the consultation process is given in [2]. This article,
therefore, describes the outcome of the consultation pro-
cedure, identifies the issues that were raised by those
who responded and highlights the major differences
between the draft and final code.

The Draft Code

The draft code comprised four main elements: Definitions;
Guidelines; Supplementary Guidance; and Noise Control
Procedures.
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The definitions covered basic acoustical parameters,
but also other terms associated with concerts. The guide-
lines were set out in a Table, with a combination of abso-
lute values and permitted increases in level over the
background, depending on the location and the fre-
quency of the events. These were followed by supple-
mentary guidance covering a range of other matters,
and the draft concluded with recommendations on pro-
cedures to adopt to run a successful event.

Consultation

A copy of the draft code went to every local authority,
concert promoters, other organisations such as the NSCA
and the Association of Noise Consultants. The aim was
to achieve as wide a consultation as possible and try to
avoid the accusation of inadequate consultation once the
Code was published.

We received 44 responses distributed as shown:

Local Authorities
Professional Bodies
Promoters

Research Association/
Individuals

Distribution of Responses

Some authorities had organised themselves into con-
sortia and produced a combined response. For the fol-
lowing statistics each member of a consortium was
treated separately.

In trying fo focus on the issues, the responses were
categorised according to which part of the code they
referred. On this basis, the working party had 252 differ-
ent comments to assimilate, with seven respondents offer-
ing ten or more comments as shown in Table 1:

Avon 15
Suffolk Coastal 14
Warren Residents Association

(Reading Festival) 14
Wealden DC 13
Mendip DC 12
Glasgow DC 10
NSCA & EP Noise Committee 10
TABLE 1: Number of Comments from Respondents.
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Table 1 65 dB(A) Limit 26
Para 3.5 Low Frequency Noise 26
Table 1 75dB(A) Limit 21
Para 3.4 Dealing with one-off events 15
Para 3.2 N| ht Events Limit 14
+Note  Definition of Background Level 13
Para 4.1.2 Checking the wubghty of concerts

- Typical Values 13
Table 1 Limit for 4-12 events per year 11
Miscellaneous Other Points 19
TABLE 2: Issues which attracted most comment.

The issues raised in respect of Table 2 were:

65 dB(A) Limit: The main observation about this came
from rural authorities who felt the level was too high and
that the limit should be set in terms of an increase over
background. Others were unsure of the venue definition
and some pointed out the potential inconsistency in the
limits to be set when moving from 3 to 4 concerts per
year with a background level of 55 dB(A).

Low Frequency Noise: Virtually all those who commented
acknowledged the ccpccnr for low frequency noise to be
a problem, and as a result wanted more guidance to be
included.

75 dB(A) Limit: There was general agreement with this
limit, but some responses were concerned about the def-
inition of events in relation to a festival. Could a four-day
festival be regarded as a single event?

For one-off events, generally, those who commented
thought it unreasonable to burden residents with the
expectation of keeping windows shut even for one day.
The night limits tended either to bring agreement or raise
the usual issues regarding the use of inaudibility as a
criterion.

The definition of background level caused comments
broadly concerning the problem of the varying back-
ground level during an event, whereas checking the via-
bility of the concerts raised some questions over the val-
ves quoted but also drew the comment from one set of
responses that audience satisfaction was not an issue.
Finally the limit from 4 to 12 events raised the valid issve
of the scheduling of the various events.

Other points raised included:

* the use of dB(C) as a means of tackling the low fre-
quency noise problem;

e the existence of other noise sources at events which
could be significant;

Revision to the Code
Following the consultation process, the following changes
were made:

Firstly the introduction was expanded and in 1.4 an
attempt has been made to define the scope beiter.

1.4 This Code is not designed to address the question
of environmental noise arising from discotheques, clubs
and public houses, nor environmental noise affecting
noise sensitive premises which are structurally attached to
the venue.

The Definitions have also been expanded primarily to
include formal definitions of the various venue types.
Urban Stadia or Arenas: A regular venve for major
sporting and similar events in an urban area.

Other Urban Venves: An urban park or similar area
which is not normally used for major organised events.

Rural Venve: A park, open space or grounds of a coun-
try house in a rural area not normally used for major
events.

Noise Control Consultant has also been defined. This
person appeared in the draft code as a noise control
engineer in the planning section of Noise Control Pro-
cedure. It was felt that this function was sufficiently impor-
tant to warrant a definition; the difficulty was finding a
name! The requirement was for someone who understood
the noise issues and was recognised by all parties as hav-
ing the authority fo exercise appropriate control at the
height of the event. A number of fitles were discussed and
as a last resort the working party were circulated with a
choice of: Noise Moderator; Noise Manager; Noise Con-
trol Officer; Noise Controller; Noise Assessor; and Noise
Consultant. One vote was cast for each title! An executive
decision was taken, therefore, to use Consultant on the
grounds that more often than not, it would be a con-
sultant fulfilling that role.

The guideline table was altered to remove the 'more
than 12' category. The revised table is reproduced in
Table 3 below.

On the question of night events, the inaudibility criter-

ion was retained but the limitations were set out in the
form of notes:
1. The use of inaudibility as a guideline is not universally
accepted as an appropriate method of control. Refer-
ences 6 & 7 (Appendix 1) set out the various issues. This
guideline is proposed as there is insufficient evidence
available to give more precise guidance.

* the desire to impose

all noise control costs on
the promoter;
* a rather interesting

Concert days per
calendar year, per venue

Venue

Category

Guidelines

though! that if a one-off 1o 3 Urban Stadia or Arenas The MNL should not exceed 75 dB(A)
event effectively attracts over a 15 minute period

no limit, why not amend 1to 3 Other Urban and Rural The MNL should not exceed 65 dB(A)
the Environmental Pro- Venues over a 15 minute period

tection Act to take away 41012 All Venues The MNL should not exceed the

any illusion of control
that the public still feel

background noise level by more than
15 dB(A) over a 15 minute period

does exist in that
situation.

TABLE 3: Guidelines
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2. Control can be exercised in this situation by limiting
the music noise so that it is just audible outside the noise
sensitive premises. When that is achieved it can be
assumed that the music noise is not audible inside the
noise sensitive premises.

For low frequency noise, in addition to raising the

awareness of the potential problem, an alempt was
made to give some guidance as requested:
2. Alihough no precise guidance is available the fol-
lowing may be found helpful (Ref 8): A level up to 70 dB
in either of the 63 Hz or 125 Hz octave frequency band
is satisfactory: a level of 80 dB or more in either of those
octave frequency bands causes significant disturbance.

The grade of sound level meter to be used has also
been specified. After much debate, type 2 was chosen on
the grounds that a properly calibrated type 2 meter is
perfectly adequate for this application.

A section was also added on volume strategy:

3.10 The nature of many concerts requires the sound vol-
ume level to be increased during the event to enhance
the performance. The prevaifing noise conirol restrictions
should be borne in mind so that the sound volume at the
start of the event is not too high, hence allowing scope
for an increase during the event.

The code concludes with the procedures section being
very much as before.

Conclusion
The Code of Practice has been published and it is hoped
that it will be found to be a useful document for those
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involved in assessing or licensing concert events. It has
been designed to cover the various noise issues that can
arise at such events, although it must be admitted that
definitive answers are not necessarily provided for each
situation. For some circumstances there is insufficient data
to provide precise guidance. It was felt, though, that the
Code should raise the awareness of potential problems,
even if the solutions are not clear, rather than having
something unexpected arise during an event. Following
the Code, therefore, should mean that successful events
can be held where noise is an issue but not a problem.
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ALAN SAUNDERS ASSOCIATES
Constilfants in Aeouslics Nofse and Vibralion

LINDAU HOUSE
16 CHILBOLTON
AVENUE
WINCHESTER
§022 5HD

Telephone 0962 877627
Facsimile 0962 877720

relocate if necessary.

Alan Saunders Associates are actively seeking additional consulting staff in
order to build on their proven success.

u Applicants for the posts should have an honours degree in Acoustics
or related subject. They should be either recently qualified or have
at least two years experience as a professional Acoustic Engineer,
working in the field of environmental & building acoustics. Some
knowtedge of vibration measurement would be helpful.

u Applicants should have a clean driving licence and be willing to

Applications should be sent to Alan Saunders at the above address
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Engineering Division

1

UPDATE ON THE UNIFICATION PROJECT

Sir John Fairclough FEng

| am pleased to report that all 40 Institutions have signed
a Declaration of Infent, pledging to support the establish-
ment of a new body to unify the engineering profession.
The Engineering Council has also signed a Declaration of
Infent agreeing to adapt its Charter and Bye-laws to
facilitate the implementation of the new arrangements.
This is an excellent result which exceeded my
expectations.

The way is now clear for us to begin the process of
implementation and | consider there is now a mandate to
introduce the new arrangements by the end of the year.
The timetable is tight and a crucial requirement is to
develop appropriate election procedures so that we can
have an election to Senate in the autumn. There is a need
to integrate the timetable for the election and the work on
changing The Engineering Council's Charter so that we
can have an approved Charter in fime for 'Vesting Day'
on 1 January 1996.

We need to set up arrangements for election to the
Senate which will ensure that each year a third of the
elecied members, ie 16, will retire, To start the process
we plan fo have an election in the Stage Il Policy Group,
which comprises representatives from the Institutions and
The Engineering Council, to select 16 individuals to serve
on the Senate for one year only.

We hope to identig this initial group of Senate mem-

- bers as quickly as practical to ensure an orderly transi-

tion and secure the early involvement of people whose
knowledge, experience and leadership quadlities will be
widely seen as important to the successhul launch of the
new Engineering Council. On 1 January 1996 they will
begin their term of office in the Senate together with 32
members (of which half will serve a three-year term and
the remainder will serve a two-year term) elected through

" Institution Councils and registrants in autumn 1995,

There will also be 6 Privy Council appointees making 54
Senate members in fotal. On 1 January 1997 the seats of
the 16 members elected by the Policy Group will become
vacant and will be filled by 16 members elected by Insti-
tution Councils and registrants. Thereafter elections will
be held for 16 memgers routinely each year. These
arrangements have the odvantage of quickly normalising
the election process on a three-year cycle.

The Transition Project Group (TPG) has established
two working groups to establish the modus operandi for
both the Board for the Engineering Profession {BEP) and
the Board for Engineers Regulation (BER) consistent with
the proposal. They will cﬂo consider what transition
arrangements are necessary fo ensure that all the present
activities of The Engineering Council are accommodated
under one or other of the two Boards in a way which
provides for continvity of supervision during the transi-
tion period.

In reviewing the responses to the Unification pro-
posals, the Policy Group focused on the five key issues
which were raised. These were the '95% target', the *50
registrants/5 Institutions' rule, the name of the new body,
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the transition arrangements and the need to bring
together the work of the BER, the Engineering Occupa-
tions Standards Group (EOSG) and the Executive Group
Committees {EGCs) or their successors.
* On the '95% target', the Policy Group endorsed the
approach | have put forward in correspondence with o
number of Institutions. Namely that there should be a
schedule of early meetings between the new and
each nominotecr Institution to demonsirate good faith
and commitment to the target of 95% registration of their
eligible membership, but this would not be interpreted as
a rigid rule. The Charter and Bye-Laws of the new body
will reflect this approach. | hope this will satisfy those
Institutions who have expressed concern about this
aspect of the proposal.
* On the '50 Registrants/5 Institufions' rule the Policy
Group agreed that a reduction in this requirement was
appropriate. This reduction was something which many
Institutions called for in their responses. The Policy Group
supported amending this rule to 30 Registrants from 3
Institutions, | consider this strikes the right balance
between setting oo low a hurdle with the consequence of
encouraging too many unrepresentalive nominations
and not mc:iin the hurdle so high that registrants find it
almost impossigle to garner sufficient support to submit a
nomination. | envisage this is a rule that will be reviewed
in the light of experience.
* As regards the question of the name, the responses
received showed little enthusiasm for 'UK' Engineering
Confederation' and there were no other names sug-
ested which captured the imagination. On balance
ﬁuarefore the Pofi)cy Group felt a sensible approach
would be to keep the name 'The Engineering Council'
but to have a new house style including a new logo to
demonstrate a new beginning.
* A key requirement for the transition will be to develop
arrangements to ensure that all the current activities of
The Engineering Council continue during the changeover
eriod. The Po?icy Group agreed that it would help to
cilitate a smooth handover if those Engineering Council
members who oversee key Council programmes were
iven the opportunity to serve on the new body during
313 transition period which would last for one year.
¢ Both The Engineering Council and some Institutions
drew attention to the !ac?( of clarity in the proposal about
how the BER will interact effectively with the nominated
institutions over issues relafing to registration. There was
also the question of how the BER would take on board
the work of the EOSG which brings together repre-
sentatives from the Institutions, Industry, Academe and
Government. It is envisaged that the 'standards of com-
petence' which the EOSG and its sub-groups are devel-
oping will have much relevance to the 'standards setting'
function of the BER. The Policy Group considered that
these issues needed further study. It has therefore been
agreed that the BER Working Group should review these

matters and come forward with recommendations. <
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21st ANNUAL REPORT OF THE COUNCIL 1994

Summary

The Institute is the professional body representing acous-
tics in the UK. A range of services is provided for mem-
bers. This includes the six editions per year of the publica-
tion Acoustics Bulletin, the organising of meetings and
conferences and the provision of courses for the Diploma
in Acoustics and Noise Control, the Certificate of Com-
petence in Workplace Noise Assessment and the Certif-
icate of Competence in Environmental Noise Assessment.
Overseas acfivities include the organisation of inter-
national conferences and participation in the European
Acoustical Association (EAA) and the Federation of
Acoustical Societies of Europe {FASE).

A route for members to become registered as Char-
tered or Incorporated Engineer is provided through the
Institute, since it is an affiliated/nominated body of the
Engineering Council. Plans are advanced for the pro-
vision of a Continuing Professional Development Scheme
for members.

In 1994 an initiative was launched to revitalise some
of the Branches of the Insfitute. This has proved successful,
with the Midlands, Southern, South West and Yorkshire
and Humberside Branches generating a series of
meetings.

Thanks are due to the staff at the Headquarters in St
Albans for their commitment and enthusiasm which
ensure the smooth running of the office and other Institute
activities.

Standing Commitiees

The operation of the Institute is guided by Council through
Standing Committees concerned with Membership, Meet-
ings, Publications, Education and Medals and Awards.
There is also a Committee of the Engineering Division.
Membership Committee

The membership has continued to grow steadily with
5% overall increase for the year. The current statistics are
given in Tables 1, 2, 3, and 4. The growth of the Cor-
porate grades matches the overall growth but among the
non-corporate grades there has been a shift towards
AMIOA and o reduction at Associate and Student
grades. The Institute is delighted to see an increase in the
number of Sponsor Members and thanks these bodies for
their support. Progress has been made towards a formal
recognition of Open University degrees as salisfying the
educational requirements for membership of the Institute.
The membership of the Committee has been sirengthened
and in selecting new members the aim has been to ensure
that the Committee is representative of all interests.
Meetings Commitiee

During the year 11 workshops and meetings were held,
including 3 major conferences. {see Table 5). The Spring
Conference, Acoustics '94 at Salford was successhul,
despite concerns at the early stages of planning. Repro-
duced Sound 10 again featured the training course on
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Acoustics for Sound System Engineers. Mention should be
made of two particularly successful one-day meetings on
Windfarm Noise and on Noise Nuisance and the Law.
Presentations were made to the Execufive Board ond fo
the General Assembly of the Infernational Institute for
Noise Control Engineering {I/INCE) at Inter-Noise '?4 in
Yokohama on plans for Inter-Noise '96 which will be held
in Liverpool.

Puyblications Committee

The Acoustics Bullefin has continued to provide members
with a journal having a balance of news, regular features
and technical contributions. A lively correspondence has
developed during the year on the Lefters fo the Editor
page. The editorial team has been strengthened recently
with the appointment of Roger Higginson as Features Edi-
tor. The 1994 Register of Members was published in
August and circulated to all members. A procedure for
the refereeing of conference papers has been esiablished.
The reference library is now being set up in a separate
room at Headquarters and the books are being cat-
alogued and recorded on a computer database. The
library will be the home of the R W B Stephens archive.
Education Committee

In 1994, 175 students completed the requirements for the
award of the Institute's Diploma in Acoustics and Noise
Control including 5 students from the first intake of the
Institute's revised Tutored Distance Learning Programme.
At the three examinations held in February, May and
October, o total of 135 candidates were awarded the
Certificate of Competence in Workplace Noise Assess-
ment; this makes the total awarded so far 1,001. Fol-
lowing examinations in March, June and November, 98
candidates were awarded the Certificate of Competence
in Environmental Noise Measurement. This makes a tofal
of 154. A working group of the Committee is developing
the plans for Continuing Professional Development pro-
vision by the Institute.

Medals and Awards Committee

The Rayleigh Medal in 1994 was presented at the Spring
Meeting to Professor E F Evans of Keele University for his
work as a physiologist in exploring the frequency selectiv-
ity of the ear. The RWB Stephens lecture, Foundations
and Application Opportunities of Binaural Technology,
was given at the same meefing by Professor J Blavert
from Ruhr-University in Bochum. Also at the Spring Meel-
ing, Honorary Fellowships were awarded to Messrs Alan
Dove for his contribution to workplace noise control and
George Vulkan for his work on environmental noise
assessment and control. The Tyndall Medal was presented
to Dr Roger Moore who is Head of the Speech Research
Unit in the Defence Research Agency during the Autumn
Conference. Roger Moore is recognised in the UK and
overseas for his work in the field of speech research and
technology.

Engineering Division

In 1994, the first three new Incorporated Engineers of the
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Institute were registered with the Engineering Council.
Demand for registration has remained high with 11 addi-
tional members registered as Chartered Engineer and «
further 60 under consideration for CEng or IEng. The
Engineering Division acfivities during the year included a
tec?mical workshop, a response to the Engineering Coun-
cil proposals for unification of the engineering profession
and a first consideration of the new EC plans for the
future of engineering education and training. Members of
the Division also contributed to the development of the
Institute’s Continuing Professional Development scheme.

Specialist Groups

The Institute as a whole reflects the broad span of the sci-
ence of acoustics and a number of Groups have devel-
oped to foster closer contacts between members in vari-
ous specialisms,

Building Acoustics Group

The Group has sought, in light of the formation of the
new Environmental Noise Group, to refocus its aims to
concentrate on control of noise Eom all sources in build-
ings; criteria for noise levels in different situations in
buildings; sound insulation {including measurement, pre-
dictions and criteria); and the acoustics of auditoria.
Environmental Noise Group

The first year of acfivities since its establishment has
proved a success with a well attended workshop held
jointly with the South West Branch on Environmental
Assessment. One of the purposes of this meeting was to
assess the views of the membership, prior to the Group
formulating a response on behalf of the Institute to the

- Department of Environment, on the Consultation Draft

Guide on the Preparation of Environmental Statements.
Industrial Noise Group

One meeting was held by the Group in 1994. This was
organised by Alistair Mackinnon and was on the subject
of Sound Power Measurement.

Musical Acoustics

The Group was not active in 1994, Members inferested in
becoming involved in regenerating the Group's activities
should contact Headquarters.

Physical Acoustics Group

The Physical Acoustics Group, which is organised jointly
with the Institute of Physics, was involved in two meelings
in 1994. The first of these was on the Measurement of the
Acoustic Properties of Biological Tissues, held in February
at the Institute of Physics in London. The second meeting
covered the non-destructive testing interest of many of the
Group's members. It was held as part of the British Insti-
tute of Non-destructive Testing Annual Conference, at
York and was jointly sponsored by Brifish Institute for
NDT. As usual a Newsletter outlining the Group's activ-
ities was sent to all Group members during the year.
Speech Group

The Group held a one-day technical meeting on Large
Vocabulary Speech Recognition at Cambridge in March,
About ninety people attended, far more than usual, and
eleven papers were presented. The meefing was followed
by the AGM. The Autumn Conference ot Windermere on
Speech and Hearing was another chance for those active

in this field to present their work. The editorship of the
newsletter SpeakEasy changed during the year. The first
issue under the new editors appeared in October. The
STAG (Speech Technology Assessment) and SRU-SUG
{Speech Synthesis Research) sub-commiliees continue lo
operate and provide a focus for these areas within the
UK speech community.

Underwater Acoustics Group

The major conference organised by the Group in 1994
was on the subject of Underwater Acoustic Seattering
held in December at Weymouth. The conference had an
international flavour with a substantial American con-
tingent. The A B Wood medal for 1993 was presented to
Dr Michael D Collins of the Naval Research Laboratory,

Washington, at this meefing. Preparation of a second -

book sponsored by the Institute through the Underwater
Acoustics Group entitled Sound in the Sea was well

advanced in 1994.

Regional Branches

The Regional Branches of the Institute of Acoustics have
been established to further the technical and social activ-
ities of the Institute at a more local level.

Eastern Branch

The Eastern Branch was again very active in 1994. One
afternoon and one evening meeting were held jointly
with the Chartered Institute of Environmental Health Offi-
cers. Four other evening meetings were held including the
1994 Annual General Meeting ot Stansted Airport which
followed @ visit fo the Airport's noise tracking division. In
addition, the Branch Dinner was held at Tannington Hall
in Suffolk. The meetings covered the topics of: Noise from
Windfarms, Ground-borne Vibration, low Frequency
Noise Survey, Acoustic Design of Broadcasting Studios
and Sound Quality.

Hong Kong Branch

Five technical talks were organised by the Branch and
were attended by an average of 30 members. 11 mem-
bers joined the Branch and HKIOA joint exchange pro-
gramme to Shanghai in May. They visited convention
centres, theatres, recording studios and factories to see
the application of noise conirol technologies in Shanghai.
A hull coverage of the programme was reported in the
November issue of Sounding Board, a newsletter of the
Branch. A delegation of 6 from Shanghai Acoustical
Society visited the Branch in December. An annual Meyer
Poon Memorial award has been established for the out-
standing student report on vibration, acoustics and noise
control. Mr M K Kwan of the University of Hong Kong
who wrole a report on an experiment on structural
dynamics won the 1994 award.

London Branch

A change in the London Branch's year resulted in two
annual dinners being held in 1994 as well as nine eve-
ning meefings in addition to a half-day visit to the Royal
Academy of Music and a one-day conlerence on Noise
and the Law. At the evening meetings railway noise fig-
ured large, altracting speakers and delegates from differ-
ent points of view in connection with various Channel
Tunnel operations. A wide range of other topics were
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covered including loudspeaker design, a review of the
Design Manual for Roads and Bridges and a very close
look at noise propagation. The experiment of using some
out of fown venues for meetings proved popular.
Midlands Branch

The reactivated Branch held its first meeting in Rugby on
7 December with an encouraging attendance of 56 peo-
ple and an ad hoc committee was formed. Talks were
presented by Bernard Berry and Nicole Porter on BS4142
and by Stephen Turner on his experiences in the pres-
entation of evidence at Public Enquiries.

North West Branch

In March, following the AGM, David Oldham gave a talk
entitled Streets, Sheds and Spoilers which covered some
of the diverse range of topics studied by his research stu-
dents. A well attended meeting was held at Vibronoise's
premises where a talk on the application of BS6472:
1992 to rail induced ground vibration measurements was
given by lan Melling. The third meeting of the year was a
visit to Shotton Paper Mill to view the facilities and to
learn of the methods taken to control noise and vibration.
Scottish Branch

A combined AGM and Branch meeting were held at Hill-
wood Quarry, Ratho in June. The manager, Robert
McNaughton spoke about noise and vibration problems
with regard to health and safety of the employees and
nuisance at the site perimeter. This was followed by a
tour of the quarry. In September a visit was made to the
Jetstream aircraz production facility at Prestwick. Paul
Robinson spoke about the reduction of noise intrusion into
aircraft cabins.

Southern Branch

The Branch was revitalised at a meeting in November
organised by Dawn Langdown at which a new Branch
Committee was formed. At a further meeting in December
a provisional programme of events for 1995 was
arranged.

South West Branch

March 1994 saw the relaunch of the SW Branch with
over 200 people indicating interest and an attendance of
around 60 at the first meeting at UWE Bristol, the topic
being Noisy Neighbours. The first year's programme
consisted of a visit to Nuaire, Caerphilly with a meeting
on Fan Testing, the hosting of the Environmental Noise
Group's Workshop at UWE Bristol, and an Underwater
Acoustics evening at BAeSEMA, Filton. There are current-
ly about 150 members in the Branch plus a further 60
people in Local Authorities on the unofficial mailing list.

Grade 1993 1994 Applied Elected
HonFellow 13 13 - 2
Fellow 219 228 14 10
Member 1137 1193 73 60
Associate Member 394 472 119 119
Associate 226 208 32 32
Student 44 42 19 19
Totals 2033 2156 - -
Key Sponsor 3 3

Sponsor 18 21

Table 1. Details of Institute Membership.
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Building Acoustics
Electroacoustics
Environmental Noise
Industrial Noise
Musical Acoustics
Physical Acoustics
Speech

Underwater Acoustics

Institute Affairs

SR = e
1993 1994
506 514
136 138
484 582
617 555
138 130
102 89
103 108
152 150

Table 2. Group Membership.

Eastern
London
Midlands
North East
North West
Scottish
South West
Southern
Yorks/Humberside
Hong Kong
Overseas

1993 1994
163 171
461 469
187 210

57 51
236 234

86 85
139 146
310 308

97 104
152 143
139 140

Table 3. Details of Branch Membership.

Architectural Practice
Consultancy

Indusfr)r/ Commerce
Education

Public Authority
Research & Development
Other

Retired

1993 1994
18 17
498 523
329 320
215 224
415 454
218 217
65 66
57 67

Table 4. Details of Employment Category.

Topic, Date & Venue Attendance
Prediction and Assessment of Structure Borne 32
Noise from Underground Railways

10 January, London

Windfarm Noise 106
17 February, London

Acoustics '94 169
18-21 April, Salford

Noise Nuisance and the Law 112
18 May, London

Environmental Noise Assessment Workshop 35
20 September, Bristol

Reproduced Sound 10 104
3-6 November, Windermere

Miniature Microphones Workshop 12
9 November, Salford

Current Issues in Standardisation 21

11 November, London

Autumn Conference: Speech & Hearing 104
24-27 November, Windermere

Sound Power Measurement 38
30 November, London

Underwater Acoustics Scattering 70

20-22 December, Weymouth

Table 5. Meetings Attendance.
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Chairmen of Committees and Sub-committees
EDUCATION: Dr R Lawrence FIOA
Certificate of Competence in Environmental Noise
Measurement Advisory Board: Dr J C Goodchild FIOA
Certificate of Competence in Workplace Noise Assessment
Advisory Board: Dr R J Peters FIOA
Diploma in Acoustics and Noise Control, Board of
Examiners: Dr J M Bowsher FIOA
ENGINEERING DIVISION: Professor P D Wheeler FIOA
MEDALS & AWARDS: Mr A N Burd FIOA
MEETINGS: Mr B F Berry FIOA
MEMBERSHIP: Mr A N Burd FIOA
PUBLICATIONS: Mr J M Sargent MIOA
Specialist Groups
BUILDING ACOUSTICS: Chairman Mr J G Charles FIOA
ELECTROACQUSTICS: Secretary Dr J A’ S Angus FIOA
ENVIRONMENTAL NOISE: Chairman Mr S W Turner MIOA,
Secretary Ms D G Langdown MIOA
INDUSTRIAL NOISE: Chairman Dr R J Peters FIOA, Secretary
Mr D G Bull FIOA
MUSICAL ACOUSTICS: Chairman Dr B E Richardson MIOA,
Secretary Dr J H Zarek MIOA
PHYSICAL ACOUSTICS (Joint with the Institute of Physics):
Chairman Dr D Almond, Secretary Professor R Challis

SPEECH: Chairman Dr S J Young FIOA, Secretary Dr B J Wil-
liams MIOA

UNDERWATER ACOUSTICS: Chairman Dr P F Dobbins MIOA,
Secretary Dr P D Thorne FIOA

Regional Branches

EASTERN: Chairman Mr D G Bull FIOA, Secretary Mr T A Met-
calfe MIOA

MIDLANDS: Elections awaited; Organisers Mr J F Hinton MIOA
& Mr J Magrath MIOA

LONDON: Chairman Mr J Simson MIOA, Secretary Mr J G Mill-
er MIOA

NORTH EAST: Chairman Mr B Oakes FIOA

NORTH WEST: Chairman Mr M S Ankers FIOA, Secretary Mrs
N J H Alexander MIOA

SCOTTISH : Chairman Mr P J Corbishley MIOA, Secretary Mr R
B Mclaughlin MIOA

SOUTHERN: Chairman Mr G A Parry MIOA, Secretary Dr | H
Flindell MIOA

SOUTH WEST: Elections awaited; Organiser Mr N J Pittams
MIOA

YORKSHIRE & HUMBERSIDE: Chairman Mr R F Scott MIOA,
Secretary Mr J Bickerdike FIOA

HONG KONG: Chairman Mr D P Chan MIOA, Secretary Dr W
M To MIOA

Table é: Institute Personnel 1994,

Obituary

J W R (Roy) Griffiths 1921-1995

Professor John William Roger (Roy)
Griffiths FIOA died on 4 May 1995
at the age of 73.

After military service during the
second world war Roy joined Bristol
University from where he graduated
in 1949. He then joined the Royal
Naval Scientific Service where he
started his association with com-
munications and sonar. In 1955 Roy
joined Birmingham University where
Le obtained a PhD, in 1958, and
continved in feaching and research
until 1967 when he took up appoint-
ment as Professor of Electronic Engi-
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neering at Loughborough Universi(?
of Technol si::ringing his consia-
erable weuclﬁuy of practical and aca-
demic experience.

His varied background and inter-
national reputation as an innovative
researcher were of enormous value to
a University which had just received
its Royal Charter. He was beyond
doubt the key figure in developing
Electronic and Electrical Engineering
into the major research and teaching
department it is today. In particular he
was largely responsible for devel-
oping the department into an inter-

nafionally — accepted  centre  for
research in  communications and
sonar.

Soon after his arrival at Lough-
borough Roy took over as Head of
Department, a post he was to hold for
the next 13 years. During this time he
guided the Department through a
period of enormous expansion. He
was also to serve as Dean of Engi-
neering for 3 years and Senior Pro
Vice-Chancellor for 2 years. His
energy and dedication to the
University has had a fundamental
effect on the shape of the institution
we see today. He was also one of the
main Founc};rs of the NATO ASI
(Advanced Study Institute) and he
organised a series of conferences in
Sonar Signal Processing and in com-
munications the latest of which will be
held in Loughborough this December.

In 1984 Roy 'retired' and took up
a part time appointment with the
Department, which ended with his
sad death. Retirement for Roy meant
that he could devote all of (.is pro-
digious energy to his research group
which he built into one of genuine
international renown and which was
instrumental in his election as a Fel-
low of Royal Academy of Engi-
neering in 1991. He was also heavily
involved in many national and inter-
national activities as a widely known
character at  major conE;rences,
including Institute conferences, both
at home and overseas. He was
known, not only for his evident intel-
lectual abilities, but also for his great
personal charm and infectious sense
of humour. He took particular delight
in the social side of life and is
remembered with affection by many
colleagues and former students
througi\oui the world.

The overall contribution that Roy
Griffiths made to Electronic and Elec-
trical Engineering at Loughborough
University during his almost 30 years
of service is unlikely ever to be
equalled. The greatest loss is of
course that of his family, however,
his great personal warmth and
charm will be sorely missed by all
who knew him as an inspirational
colleague and valued friend.

Tahseen Rafik
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MEDALS & AWARDS

1995 RoyleLgh Medal
Professor Richard H Lyon

Richard Lyon has enjoyed a long and distinguished aca-
demic and professional career in acoustics.

He graduated in physics, Magna Cum Laude from
Evansville College, now the University of Evansville in
1952, Entering the Massachusetts Institute of Technology
as a graduate student he was awarded a PhD in 1955
for a study of the turbulent excitation of strings. He was
appointed Assistant Professor of Electrical Engineering at
the University of Minnesota and in the summer of 1959
he visited the UK, working at the University of South-
ampton on random vibration. This was followed by a
nine-month Fellowship at the University of Manchester
carrying out research on the statistical energy analysis of
interacting vibrating systems.

In 1960 he joined the staff of Bolt, Beranek and New-
man working on a variety of problems including sound-
structure inferaction and the excitation of structures by
turbulence. He rose to become a Division Director and
Corporate Vice-President of the Company.

Richard Lyon was appointed Professor of Mechanical
Engineering at the Massachusetts Institute of Technology
in 1970 and has served as the Head of the Division of
Mechanics and Materials. He is a consultant to industry
and government and was founder and principal in Cam-
bridge Collaborative Inc, a consulting firm and is now
President of R H Lyon Corp, a diagnostics systems and
producr deve|opment company.

He has made outstanding contributions to research in
many areas of engineering acoustics and noise control
including pioneering work on statistical energy analysis,
acoustical modelling techniques, vibroacoustics, machin-
ery acoustics, sound propagation, condition monitoring,
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ship acoustics and, recently, product improvement
through noise control. He is the author of four books and
over 130 technical papers.

Professor Lyon has served the profession of acoustics
in a wide range of offices in the Acoustical Society of
America, as President, Vice-President, Member of the
Executive Council, Editorial Board and Committee on
Medals and Awards. He has also served as member of
the organising committees for Noise-Con and Inter-Noise
Meetings of the Institute of Noise Control Engineering.

The Institute of Acoustics is pleased fo award the Ray-
leigh Medal in 1995 to Richard Lyon for distinguished
academic and professional contributions to the discipline
of acoustics.

Honorary Fellowships

Dr J N Holmes

John Holmes graduated in mathematics from Imperial
College, London, in 1950, and then spent two years on
research in speech analysis in the College's Electrical
Engineering Department, for which he was awarded the
MSc Degree and the Diploma of Imperial College. In
1982 he was awarded the DSc(Eng) Degree by London
University for his published work on speech research.

He entered the Scientific Civil Service in 1952, joined
the Joint Speech Research Unit (JSRU) on its formation in
1956, and became Head of the Unit in 1970. During this
period his research was on speech analysis, coding and
synthesis. In 1960-61 he spent four months at the
Speech Transmission Laboratory of the Royal Institute of
Technology in Stockholm on an OEEC Senior Visiting Fel-
lowship. Since 1985 he has worked as an independent
speech technology consultant for a variety of clients. His
recent personal research has been on automatic speech
recognition, mainly involving an unconventional app-
roach to connected word recognition which is capable of
giving speaker-independent recognition of varied accents
while still being economical computationally.




THE NOISE LABORATORY

NOTEBOOK!

O71 cd

F()r the first time, the capabilities of a sound level
meter, level recorder, environmental noise analyzer,

frequency analyzer and digital tape recorder

are combined into one notebook PC-based
system. With no compromise to accuracy,
the new Concerto system from 01dB is all
you will ever need for Environmental Health
noise investigations. Using advanced
Microsoft Windows based software, Concerto
is a dream to use, and makes reports and
graphs a breeze using integrated data
transfer to  word-processors  and

spreadsheets.

Already in use at many UK local authorities

- 8PL with ES and I time weightings

" Leq & Peak with independent A or C frequency

weightings
Digital audio recording to disk (no DAT recorder
needed) using manual, triggered or timed control

Easy playback of noises for identification of source
of nuisance

Frequency analysis in octaves and third octaves
using digital filtering

Fully Type 1 approved to IEC804

Virtually limitless datalogging capability for long-term
measurements

Calculation of any value of Ln over any period,
or regular periods

Full cumulative or probability distributions
Coding of data for identification

Easy transfer of data as values for e.g. MS-Excel
or Lotus 1-2-3

Export of time history or spectrum graphs for
W(Jl’(l*pfOCCSS()rS

Concerto

for noise nuisance, planning and traffic noise
investigations, Concerto is the future of noise

measurement instrumentation, available today!

OPTIONS

® Building acoustics software including reverberation

time analysis

® Advanced FFT narrow band analysis software to 3200
line resolution

APPLICATIOINS

* Noise nuisance investigations

® BS4142 background measurements

® Traffic Noise

® Clay pigeon shooting, windfarm sites, low frequency
tones, railway noise, aircraft noise, in fact, you name it,

Concerto has measured it!

AcSoft

6 Church Lane, Cheddington, Leighton Buzzard, LU7 ORU
Tel: 01296 662852 Fax: 01296 661400
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Institute Affairs

During the course of his career he has maintained
close contacts with speech research groups in the UK and
overseas and has been external examiner for a large
number of PhD degrees, most of which have been from
electrical engineering or similar departments. He has
published over 40 fechnical papers and the university
textbook 'Speech Synthesis and Recogpnition'.

John is a Fellow of the Institution of Electrical Engi-
neers, the Institute of Acoustics, the International Society
of Phonetic Sciences and the Acoustical Society of Amer-
ica. He is also a Senior Member of the Institute of Electri-
cal and Electronic Engineers. John has been active in the
affairs of the Institute of Acoustics. He was the first Chair-
man of the Institute's Speech Group for four years after it
was formed in 1976. He was on the Institute's Council
for most of the 1980s, and also served as a Vice-
President and Chairman of the Membership Committee.

The Institute is pleased to award John Holmes an
Honorary Fellowship in recognition of his contributions to
speech research and technology.

Dr J M Bowsher

John Bowsher is fortunate in having combined a pro- programmes on information technology and speech
fessional career in acoustics with a talent and interest in communication.

music. He was awarded his first degree in physics from John is convenor of a CENELEC working group devel-
Imperial College and continued his studies there under oping standards for eleciromagnetic compatibility of var-
the supervision of Dr R W B Stephens, obtaining a PhD in ious types of audiovisual professional equipment and is
1957. Following a Post Doctoral Fellowship with Dr a member of the Editorial Advisory Board of Acustica.
Hugh le Caine at the Electronic Music Laboratory of the He has supported the Institute of Acoustics over many
National Research Council in Ottawa he spent a 5-year years. From 1978 to 1986 he was a member of the
period in the Acoustics Section at the National Physical Council, acting for part of this time as Vice-President and
Laboratory. He carried out research on the perception of Chairman of the Membership Committee and has been
short duration sounds and low frequency tones and also involved in the organisation of several conferences. He
on the perception of the noise from aircraft. is, at present, the Chief Examiner for the Insfitute's

In 1966 John was appointed lecturer in Acoustics at Dlploma course.

the University of Surrey. He played a major part in the John has a long standing interest in photography,
design and establishment of the Physics with Modern producing competition winning photographs and was
Acoustics Degree and also the Tonmeister Course in the patentee of a design of automatic light meter. He is a
Music, involving consultation with many people con- keen and active player of the bass and tenor trombone
cerned with broadcasting and sound recording through- in many orchestras. During his time in Canada he
out Europe. His research has resulted in many publica- played professionally but now plays primarily as an
tions and was mainly on the physical behaviour of wind amateur. |
instruments and their subjective assessment. Later The Institute of Acoustics is pleased to award an Hon- |
research was related to the central auditory processing orary Fellowship to John Bowsher for his contributions to
carried out by the brain. This work has links with current musical acoustics. |
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NOISE REDUCTION FOR INDUSTRY & COMMERCE

Low Mill Lane, Ravensthorpe, Dewsbury,
West Yorks WF13 3LN
Tel: (01924) 498818 Fax: (01924) 498414
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Publications

Hansard

5 April 1995

Railway Noise Barriers

Mr Gordon Prentice: To ask the Secretary of State for
Transport what is the cost per metre of (a) reflective and
(b) absorbent railway noise barriers of a common height.
Mr Watts: Railway noise barriers vary in height, but the
most commonly used are 2m high. The comparative costs
per linear metre at this height are £210 for a reflective
barrier and £340 for an absorptive barrier. The costs
quoted are for barriers alongside a new railway line and
include installation.

9 May 1995

Noise Pollution

Mr Chidgey: To ask the Secretary of State for Transport
what consideration his Department gives to minimising
noise pollution when selecting the type of surfacing for a
motorway under construction or repair.

Mr Watts: This is an operational matter for the Highways
Agency. | have asked its chief executive to write to the
hon. Member.

Letter from Lawrie Haynes to Mr David Chidgey dated

9 May 1995:

As you know, the Minister of Railways and Roads, Mr John
Watts, has asked me to reply to your Parliamentary Question
asking the Secretary of State for Transport, what consideration
his Department gives to minimising noise pollution when select-
ing the type of surfacing for a moforway under construction or
repair.

The permitted alternatives for the surfacing of motorway
construction schemes are constrained where noise is a matter of
concern. Concrete surfaces are not currently used where traffic
is expected to exceed 75,000 vehicles per day, although quieter
concrete surfaces are undergoing trio{:s’. In particular sensitive
situations, porous asphalt may be specified as a noise mitiga-
tion measure when the additional cost of construction and main-
tenance are considered to be justified. But porous asphalt is not
technically suitable for use in all cases.

It is not the Agency's policy to apply mitigation to existing
roads.

18 May 1995

Motorway Noise

Mr Chidgey: To ask the Secretary of State for Transport,
pursuant fo his answer of 9 May, Official Report, column
345, what is the definition adopted by his Department of
noise levels being unreasonably high at adjacent prop-
erties to a motorway; and what consideration is given to
the expected increase in noise levels due to the future
growth in traffic.

Mr Watts: This is an operational matter for the Highways
Agency. | have asked the chief executive to write to the
hon. Member.

Letter from Lawrie Haynes to Mr David Chidgey dated

18 May 1995:

The Minister for Railways and Roads, Mr John Watts MP has
asked me to write to you in reply to your recent Parliamentary
Question concerning ti',ne definition adopted of noise levels being
unreasonable adjacent to motorways and what allowance is
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made for fraffic growth.

The level of traffic noise which is taken to be unreasonable is
that prescribed by the Noise Insulation Regulations, namely a
level which is predicted to exceed 68 dB(A) at the facade of a
residential property, of which an increase of at least 1 dB(A) is
attributable to traffic on the new or improved road. Future

rowth of traffic, both on the new road and associated roads in
31& areaq, is taken into account by basing predicted noise levels
on the most adverse combination anticipated within 15 years of
the new road or improvement being open to traffic.
Mr Chidgey: To ask the Secretary of State for Transport,
pursuant fo his answer of 9 May, Official Report, column
344, for what reasons only motorways which had a start
of works prior to April and which are still under construc-
tion are considered for the provision of acoustic fencing.
Mr John Watts: This is an operational matter for the
Highways Agency. | have asked the chief executive to
write to the hon. Member.
Letter from Lawrie Haynes to Mr David Chidgey dated

18 May 1995:
As you know, the Minister for Railways and Roads, Mr John
Waltts, has asked me to reply to your Parliamentary Question
asking the Secretary of State K)r Transport for what reasons only
motorways which had a start of wor‘();3 rior to April and that
are still under construction are considere(j) for acoustic fencing.

The provision of acoustic fencing is considered for all new
motorways and motorway widening schemes as the noise mit-
igation part ofa pockage of environmental measures. But how
much is provided in any one year depends on when the par-
ticular scheme starts ancr the contractors programme of worfzn
that scheme.

Thus in answering your previous question, we could only

ive details of fencing for schemes which had started and there-
?ore had a known contractors works programme. Information
for schemes which are due to start this year will become avail-
able when the contractors submit their programme and | shall
write to you again.
Mr Chidgey: To ask the Secretary of State for Transport,
pursuant to his answer of 9 May, Official Report, column
346, how he allows for the cost of compensation for loss
in property values under Part 1 of the Land Compensation
Act 1973 in making a cost benefit analysis of proposals
for acoustic fencing and other noise mitigation measures
for motorways in the absence of specific figures.
Mr Watts: This is an operational matter for the Highways
Agency. | have asked the chief executive to write to the

hon. Member.

Letter from Lawrie Haynes to Mr David Chidgey dated

18 May 1995:

The Minister for Railways and Roads, Mr John Watts MP, has
asked me to write to you in reply to your Parliamentary Ques-
tion concerning how costs of compensation for loss in property
values under Part 1 of the Land Compensation Act 1973 are
taken info account in cost benefit analysis of proposals for
acoustic fencing.

Composite estimates of the likely amount of compensation
payable are provided by the District Valuer at various stages of
development of a road proposal. Estimates of the element of
compensation attributable fo loss in property value under Part 1
of the Land Compensation Act take into account the mitigating
effect of any protective measures included in the options or alter-
natives which the District Valuer is asked to consider.

Extracts provided by Rupert Taylor FIOA <>
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Conference and Meeting Reports

Speech Synthesis for the Handicapped
CSTR, University of Edinburgh, 8 June 1995

About 33 peop[e heard ten short
talks, covering the fields of speech
training aids and AAC (Aug-
mentative and Alternative Com-
munication). Those present included
speech technology researchers,
speech therapists, and communica-
tion aid researchers. The organiser
was Briony Williams (CSTR).

The first talk, by Alison Mac-
Donald {Queen Margaret College,
Edinburgh) was on 'The contribu-
tion of technology to speech-
impaired people: an overview'. This
paper set the scene for the day by
giving a general overview o?{ the
field, for the benefit of the non-
specmllsts present. It was followed
by Eddie Rooney (CCIR, Edin-
burgh), who spoke on 'A multi-
media speech training aid for hear-
ing-impaired people'. This talk pre-
sented the HARP project under
development at the CCIR, and dem-
onstrations of it were given later fo
interested people. The third talk was
by James Angus (York University),
who spoke on 'Speech training
aids', with the focus on suitability
for very young children. Next was a
talk by Alan Wrench (CSTR, Edin-
burgh), on 'A speech therapy work-
station for patients with intra-oral
cancer', which presented a system
for assisting post-surgical patients to
improve their intelligibility. The fifth
talk was by Ken Robinson (Com-
munication Disorders Technology,
Inc), on 'The Indiana Speech Train-

ing Aid: A computer-based speech
training aid for children and adults
with speech production difficulties'.

This presentation included a video
showing the system being used by
children under the guidonce of a
speech therapist. The next talk was
by Paclo Rosso {Universidad Pol-
itecnica de Valencia, Spain), who
spoke on 'A  Computer-Assisted
Metahngmshc Approach for Man-
aging Intelligibility in Children with
Down's Syndrome'. This system was
intended to be adapiable to any
language, not only English.

After a break for lunch, the next
paper was given jointly by Christine
Cheepen {Institute of Acoustics} and
James Monaghan  [Hertfordshire
University). They spoke on 'Devel-
oping o speech recognition system
for physically handicapped people:
what Koppens in the real world'.
They reported many practical and
logistic problems that would not
have been foreseen by researchers,
as well as some successes. The next

talk, by Jan Noyes (Bristol Uni-
versity}) and Sharon Nix (RNIB), was
on 'Experimental Investigation into
Memory for Synthesised Speech by
Visually Impaired Individuals'. This
was a report on an investigation
into the intelligibility and usefulness
of synthetic speech as against nat-
vral speech, using the Modified
Rhyme Test. The following talk, by
lain Murray (Micro Centre, Dundee
University), was on 'The use of pre-
dictive techniques in augmentative
communication'. This showed how
research in prediclive techniques
had been incorporated into actual
products. The final talk, by Antonio
Bonafonte {Universitat Politecnica de
Catalunya), was on 'DRAGO: a

project to facilitate communication

for handicapped users in Spanish
and Catalan'. This was unusual in
that it focused on Spanish rather
than English, and aimed to incor-
porate a mincrity language {Cat-
alan) in future work.

The lively questioning showed
the level of interest in this subject
among a wide range of pro-
fessionals. The meeting ended with
an optional demonstration.

Briony Williams MIOA

PC Programs in Acoustics
South Bank University, 31 May 1995

Approximately  forty  delegates
attended this very successful meet-
ing organised by John Seller of
South Bank University.

in the morning 13 speakers from
manufacturers' and  consultants'
companies made short presenta-

tions about acoustics software that is
currently available for use on PCs.
The software discussed is for a wide
range of applications including envi-
ronmental noise measurement, noise
control, structural and underwater
acoustics, and room acoustics.

NOISE REDUCTION

ATTENU
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INDUSTRY & COMMERCE
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Conference and Meeting Reports

Packages for  environmental
noise calculation and prediction
were discussed by several speakers,
Tony Charles of Kirby Charles Asso-
ciates described SoundPlan, a pack-
age for calculating road traffic, rail-
way and aircraft noise using
standard British and international
procedures. Judith Moore of W S
Atkins explained the development of
the Roadnoise, Sitenoise and Rail-
noise packages which are also
based on standard calculation pro-
cedures and updated and validated
as necessary.

Bob Lorenzetto of Quantitech Lid
described  eNVi  [Environmental
Noise and Vibration  Instru-
mentation), a PC package for car-
rying out a range of environmental
noise and vibration analyses.
Andrew Rumble of Anthony Best
Dynamics and Richard Tyler of CEL
showed the new SABRE Spectral
Analysis Based Real Time Environ-
ment) package which is designed to
act as a real time analyser on a PC,
and can be used to measure alf the
vsual environmental noise param-
elers.

,»,.amm g S A g S S

Software for use in room acous-
tics was described by Matthew Gos-
coigne of Dynamics Structures and
Systems, who showed the RayNoise
and SysNoise prediction packages;
and Phil Pyatt of Munro Associates
who discussed the MLISSA system for
measurement of room acouslics
parameters.

Martin Armstrong of Brisel and
Kjzer and lan Campbell of Cirrus
Research talked about the applica-
tions software that is available to
carry out data analysis both within
sound level meters, and on PCs for
storage and post processing of data.

Other speakers gave examples of
applications of PC software in noise
control. Geoff Leventhall of Digisonix
described the Digiware package
which consists of both hardware and
sofllware for use in active noise con-
trol,

Peter Davies of ISVR described
software that he has been devel-
oping for the past 25 years for use
in research into flow noise and for
the acoustic design of flow ducts. He

".+ Technician/Senior Technician °

Mﬁw{%%wﬁﬁukﬂﬁ s o - B om b

£18,738 - £22,344 ra. N

Fr . A N A

problem when using software fo
arrive at a solution. Also in the area
of problem solving, Russ Brown of
PAFEC described packages for solv-
ing acoustics and structural dynam-
ics problems using finite element and
boundary element methods.

The final speaker of the morning
was John Shelton of AcSoft who
brought the presentations to a close
by summarising the current situation
in acoustics software packages and
giving some indication of likely
tuture developments.

The afternoon session consisted
of an exhibition of the programs,
and gave the delegates the oppor-
tunity to have individual discussions
and demonstrations of the software
in which they were interested.

The meeting was agreed by dll
who attended, both speakers and
delegates, to have been very inter-
esting and informative, and to have
provided on ideal opportunity for
demonsirating what software is cur-
rently available for a particular
application.

emphasised the importance of per- Bricget Shield MIOA
sonal experience in understanding a <
PLANNING & ENVIRONMENT DEPARTMENT
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We need an enthusiastic persen with a sound experience
in all aspects of noise and vibration control and be
conversant with all relevant legislation and general
environmental issues. Experience with noise control of
large construction sites or major transport schemes would
be an advantage.

You will need to demcnstrate a responsive and flexible
approach to the needs of the division and you will be
expected to meet hoth qualitative and quantitative
performance targets contained within the structured
business plan. In return we offer you the oppoertunity
of working in a specialised team in an inner
city environment. You will have a high level of
personal responsibility and will participate in work of the

highest profile.

A graduate in Environmental Acoustics or Engineering or

Science degree with a posi-graduate qualification in

Acoustics is required. A Career Progression Scheme allows
advancement to Senior Technician subject to satisfactory
annual appraisal and experience.

Benefits include. W generous annual leave ® inlerest free
annual season ticket loan W free swimming facilities

& staff discount card M excellent pension scheme.

For an application form please telephone 0171 798 1996 or
0171 798 1997 which is staffed from 9.00am - 4.30pm.

An answerphone is in operation out of office hours.
Please quote tef: PE24/1AB.
Clesing date: 7 July 1995.

The Council operates a

LY.}
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&

No Smoking at Work Policy

%05y,
ron

An Equal Opportunities Employer. s

City of Westminster
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News from the Industry

New Products

SAMPSON WINDOWS
Low Noise Window

Sampson Windows of Ipswich have
infroduced the MODUL A20 - o
new window specifically designed to
address the problem of noise control
in the most demanding applications.

The proportion of the external
envelope of a building occupied by
glozed windows has an appreciable
effect on the total level of airborne
noise passing into the building from
outside. The continued requirement
for more natural light in homes,
public buildings and places of work,
is resulting in a great deal of atten-
tion being focused on the acoustic
performance of windows.

Sampson Windows have intro-
duced @ new side-hung open-in,
window tfo offer the very highest lev-
els of noise aftenuation in extreme
situations. The Sampson MODUL
A20 Acoustic window uses a double
sash arrangement combined with
exacling attention to air fightness to
reach the highest performance levels
without resorting to special glass or
gas-filled units. With a 150 mm air-
gap and standard 6 mm and 4 mm
glass the A20 achieves an R,, sound
reduction figure of 56.0 dB.

Each of the sashes is mounted on
its own discrefe frame with an inter-
. mediate acoustic barrier giving a
'discontinuous  construction’  effect.
The single-glazed outer sash is sep-
aratled from the double glazed
sealed wnit in the inner sash by an
air-gap of up to 200 mm. The dif-
ferential thickness glazing pares of
the A20 eliminate noise ingress
from coincidence resonances. Multi-
point espagnolettes and EPDM seals
ensure a tight closure.,

The A20 is manufactured from
Upper Gulf Swedish Redwood
frames and sashes with bonded and

pinned comb joints for strength. The
external facet is clad in powder-
coated aluminium for maximum dur-
abili‘?/ and can be supplied in any
standard RAL colour.

The A20 complements Samp-
son's existing range of coupled-sash
windows and doors.

Sampson Windows are part of

the MODUL group of Sweden.
For further details call: John iow-
rence, Sampson Windows Ltd Mait-
land Road, Lion Barn Business Park,
Needham Market, Ipswich 1P6 8NS.
Tel: 01449 722922 Fax 01449
722911.

CIRRUS RESEARCH plc
Sound Level Meter CRL 252

Cirrus Research announce their dig-
ital sound level meter — the Cirrus
CRL 252 — which has a backlit LCD
display allowing it to be read in
dark locations. The display may be
frozen in the presence of louder
noises thus locking the reading so
that it may be read at leisure.

This British-made instrument is
capable of measuring from 30 to
140 dB with 'Fast’, 'Slow' and
'Impulse’ responses on both A and

C weightings. The CRL 252 covers

the wide measurement range in
three overlapping 60 dB dynamic
spans so that the CRL 252 can be
used for both industrial workplace
noise and for environmental boun-
dary measurement duties. It is par-
ticularly useful for safety officers
who routinely monitor noise levels to
ensure they do not change.

Measuring fuctuating sound lev-
els on digital instruments can be
problematic as readings change so
rapidly that the numbers become a
blur and so the Cirrus CRL 252 has
a maximum hold circuit to measure
such noise events.

Every CRL 252 is computer tested
prior 1o shipment fo ensure full com-
pliance with type 2 of BS 5969.
Additionally, the meter is housed in

a robust die cast metal case o with-
stand the ardours of industrial life.
Hence, the CRL 252 will meet dll
new European and American radia-
tion specifications.

Codes of Practice advise calibra-
tion of an instrument before ond
after each measurement; the CRL
252 can be supplied in a compact
carrying case containing a Cirrus
CRL 511 E cdlibrator to provide a
comprehensive noise measurement
system.

For further information contact
James Tingay, Cirrus Research plc,
Acoustic House, Hunmanby, YO14
OPH. Tel: 01723 891655 Fax:
01723 891655,

Cirrus Research is a Key Sponsor of
the Institute

SUNNYSIDE SYSTEMS
HAWK - Multi Channel Frequency
Analysis System
Hawk is o powerful instrumentation
system for the measurement of
sources of noise and vibration. With
its. modular multi-channel archi-
tecture and Windows™ software,
HAWK has the power and fexibility
to address a wide family of applica-
tions. High speed data acquisition
ond transient capture operating
modes extend HAWK's uses to struc-
tural testing and modal analysis.

Gain stages and low pass filters
remove the need for external condi-
fioning. An internal 4mA current
source (24 Volt compliance} is pro-
vided for voltage mode accel-
erometers and high gain amplifica-
fion for low voltage sensors such as
microphones.

16-bit resolution and 90 dB
dynamic range enable small signal
differences to be seen. 24-bit DSPs
maintain high dynamic range with
large FFTs. Digital fillering gives
very accurate bandwidth control for
third octave analysis.

Modules can be added at any
time and dala storage and pro-

N°D296, 029651

TESTING Tel. 0115 945 1564

The Building Test Centre

PROBABLY THE BEST ACOUSTICS LABORATORY IN THE WORLD !

Fax: 01509 856 780

the
building
test cenltre
]
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Letter to the Editor

| ]

cessing power scales with channel
count,

Powerful Windows™ software

gives total control over instrument
sel-up, data acquisition, real-fime
data display and applications spe-
cific post processing.
Further details are available from
Sunnyside Systems LUd, Kirkfon
Compus, Livingston, West Lothian
EH54 7AN. Tel: 01506 460345.
Fax 01506 460314, email:
sales@sunny.demon.co.uk.

BRUEL & KJAR (UK)

The 2260 Investigator

Briel & Kjeer has introduced new
Multi-DTM  analysis technology to
provide an enhanced ‘'sound pic-
ture' with its Type 2260 Sound Lev-
el Analyser.

Multi-D is o multi-faceted analy-
sis technique which measures a
wide range of parameters, includ-
ing statistical parameters, with all
the necessary time and frequency
weightings. At the same time it per-
forms real-fime parallel ociave-
band frequency analysis. By mak-
ing all the measurements necessary
to a detailed description of a noise
problem in parallel, Multi-D saves
time and improves the coherence of
results.

Brijel & Kjaer calls this new com-
bination of its advanced Type 2260
with the Muli-D sound analysis sys-
tem the 2260 Investigator™, and
adds powerful new sofiware to con-
trol the parallel measurements, real-
time 1/7 and 1/3 -octave analysis,
storage of the full statistical dis-
tributions for the broadband chan-
nels and each 1/} -octave frequency
band, and display of o 15-second
level versus time profile updated in
real time.

In addition, new Evidence™ PC
software is available to import
results recorded in the field and
provide extensive post-processing,
grophical  display, and  doc-
umentation facilities. Evidence can
create fime histories and  dis-
tributions from the measurements
and generate L, values. The results
can be edited to find, for example,
the Lq of porticular parts of the
measurement sequence. A zoom
function affords a closer look at
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resulls, with user-definable back-
erasure of unwanted sounds.
Although providing the func-
tionality of an analyser, the 2260
Investigator offers the portability and
ruggedness of a sound level meter.
For example, it uses Briel & Kjzer's
new Falcon range of microphones
which come with a three-yeor guar-
antee. Investigator's flexibility is
enhanced through the innovative use
of PCMCIA cards, which enable a
variely of sound measurement appli-
cations to be stored within the instru-
ment and provide convenient stor-
age for hours of measurement
results,
For further informafion contact
Maria Marianni, Brilel & Kjzer (UK)
lid, 92 Uxbridge Rood, Harrow
HA3 6BZ. Tel: 0181 954 2366. Tel-
ex: 934150 BK UK G. Fax: 0181
954 9504,
Briel & Kjeer UK is a Key Sponsor
of the Institute

News Items

Personnel news

Sound Attenuators Ud of Col-
chester, part of the Salex Group Ltd,
report that they have appointed
Cameron McKay as the new Man-
aging Director with effect from 1st
March 1995. He has had many
years' experience in the engineering
industry concerned with the noise
and vibration markets

Briel & Kjer has appointed Mr
Graham Turgoose as Sales and
Marketing Manager in the UK. He
joins B&K from Ling Dynamics Sys-
tems where he wos Sales Manager.
Based at the company's Harrow
headquarters, Groham Turgoose

will be responsible for all sales of

vibralion monitoring, acoustic meas-
urement, telecommunications and

ClUdiO measurement prOdUC"S.
ol
e!

Letter to the Editor

Dear Sir

It is important for the acoustics com-
munily to take advantage of oppor-
tunities such as Science Engineering
and Technology Week S€I95 (see
President's letter in April's Bullefin).
The more that acoustics is mentioned
in the media, giving the subject a
higher profile, the better it is for eve-
ryone.

We can think of many occasions,
particularly in the academic world,
where acoustics has been over-
looked simply because it falls
between different disciplines: Sci-
ence, Engineering and Medicine.
Fortunately, the cross-disciplinary
nature of acoustics can also work to
our advantage as it is an ideal sub-
ject for raising the profile of science
and engineering among the general
public. Not many people have seen
a quark, but we've dll suffered a
noise nuisance,

We held five events during
set95 entitled 'Concert Hall Acous-
tics, Art or Science?'. These included
talks about what makes a good con-
cert hall, as well as questionnaire
surveys of the audience and musi-
cians in three halls where the City of

Birmingham Symphony Orchesira
were playing the same programme:
St David's Hall Cardiff, Symphony
Hall Birmingham and Royal Festival
Hall. The talks were well received
and gave us an ideal opportunity to
stress the importance of acoustic sci-
ence fo the arts. We also had an
excellent response to the ques-
tionnaires with over 1500 being
returned, including two posted from
Americal

Although it will be difficult for
tangible benefits to be quantified,
the University may well gain from
the publicity generated through
press coverage, word of mouth and
a booklet on concert hall acoustics
which we wrote to accompany the
talks. Taking part in €195 was fun,
provided us with an inferesting
research opportunity, and hopefully
raised the profile of the acoustics
community.

Yours sincerely

Dr Trevor Cox MIOA

Dr Bridget Shield MIOA

South Bank University

London 5
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Group
Limited 30 years’ comprehensive practical experience has
gained the Salex Group the status of leader in all
aspects of noise and vibration control for all
applications. This has given the Salex Group a
name and reputation second to none, not just in
the U.K, but Worldwide.

Noise Control
- Engineers

Noise Surveys

Acoustic & Aerodynamic
Laboratory

Product & System Design
Product Development
Manufacturing
Contract Management
Installation
Commissioning
After Sales Service

The Salex Group Manufacturing Companies

Sound Attenuators Ltd., (Inc. Sound Attenuators Industrial) » Salex Acoustic Materials Ltd.
* Salex Interiors Ltd.

HEAD QFFICE & LOKDON MANCHESTER YORK SCGOTLAND
FACTORY Saxon House Six Acre House Bolan House Suite 1
Eastgates Downside Tawn Square 1%a Front Street Level 9
Colchester Sunbury-on-Thames Sale Acomb The Plaza Tower
Essex Middlesex Cheshire York East Kilbride
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& NOISE CONTROL

A Symphony
of Building products

for calculated acoustics

ACOIISTICS

Ecomax Acoustics Limited (Head Office)
Gomm Road, High Wycombe, Bucks HP13 7DJ
Fox:01494 465274 Telephone: 01494 436345
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To avoid minor or major sound problems

in your building,

treble the decibel absorption with

Ecomax Acoustics products.
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Our conductors will be pleased to provide

a sound arrangement.
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